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SECTION I
14 INTRODUCTION

At the request of the Lafia Agricultural Development Project,
goil surveys were carried out in the Seed/Research farm at Lafia
and in the District Demonstration farms at Assaikio, Awe, Doma,
Keana and Obie. One demonstration farm is sited in each of the five
digtricts which lie within the boundaries of the projectf(Fié. 1)e

The extent of each farm is as follows:-

Seed/Research farm 50.80 ha
* Agsaikio farm 16.95 ha
Doma farm 61.25 ha
Obi farm 34446 ha
Keana farm 5040 ha
Awe farm 37403 ha
Total = 250,89 ha

Over a period of eight weeks between November 1980 and March,

1981,detailed studies were carried out in the Seed/Research farm

and the five demonstration farmse
The objectives of the study were to (i) characterize and
classify the soils of the farms and (ii) make vital recommendations

on the appropriate uses of the soils of the farms for agricultural

production.

% The farm is at Tsakuwa which is roughly halfuvay between Lafia
and Assaikio
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2.

2e PHYSICAL SETTING

2.1 General

The headquarters of the Project is at Lafia in the southern

part of Plateau State. The Project itself, is located on a number

of flat to gently undulating plains lying between the escarpment

and dissected hilly areas marking the southern bountary of the Jos

Plateau to the north and the floodplains of the River Benue to the

R T T T -

: gouthe The general altitude of the plains within the project area
% is 120 - 180m (400 - 600ft). The vegetation is open woodland with
5 The mean annual

a gouthern Guinea Savanna gpecies composition.

e

N T\ A i s ”

rainfall is around 1300mm (5045") s

2.2 Methodology

A 200m x 100m grid format was used in carrying out the field

work. In each area goil surveyed, traverses 200m apart were

1aid out at right angles to the general slope of the land. At

100m intervals along cach traverse, auger semples were taken to

s maximum depth of 120cm. In addition soil changes wexre observed

along each traverse and the points of change marked as natural

soil boundariese
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b By the procedures sbove the natural boundar.es among the

various soils were jdentified and plotted on base mapse The soil

g . Y

mapping unit is the g0il series, denoted 1, 2, 3, 4 etc on the

pagic soil maps that accompany this report.

gatrie R N

One profile pit was dug in each of the mgjor mapping units

TR

(soil series) recognized. The soil pits were described actording

e

R L ey
Eabeh SIES e

to the guidelines laid down in the TAO (1973) publication. Bulk

é goil samples were collected from the natural horizons recognized

% in the soil pits for laboratory characteristics studies. The

§ following analyses were performed on the soil samples following the
g' necessary sample preparation procedures:

g - Particle size analysis by the hydrometer method

g - pH in water (1:1 soil: water ratio)

? - Organic carbon content by the Walkley-Black method (wet

combustion method involving the oxidation of soil organic

matter with potassium dichromate)
-~ BExchangeable cations (Ca, Mg, K, Na) in 1N NH4 OAc (pH 7)
g0il extracts; Ca and Mg determined by atomic absorption

spectrophotonetry, and Na and K determined by flame photometrye.

- cation exchange capacity (CEC) by saturating soil with 1N

NH4OAC (pH 7) followed by the direct distillation and

determination of adsorbed ammonia.
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— total nitrogen by the macro-Kjeldahl method.
- Available phosphorus by Bray I method (1N NH4F - 045N HCL
mixture).
— Rlectrical conductivity (EC) by use of the Conducfivity
Bridges
_ Base saturation by dividing the sum of bases (Ca, Mg, K~
and Na) by the GEC.
Based on the overall soil properties observed in the field
and measured in the laboratory, a basic soil map with soil series
as the mapping unit and a land capability map based on the

interpretation of the soil properties was prepared for each

farm at a scale of 1:5000.

3 SOILS

In this section will be discussed the general characteristics
of the soils of each of the demonstration farms and Seed/Research
farm. The morphological data and the physical and chemical data
in support of the soil characteristics outlined for each soil

are in Section II of this report.
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3.1 Assaikio

The Assaikio demonstration farm is 22 km from Lafia along the

Shendam road. It is situated south of the Akuni stream and adjacent

to the carp farm of the fisheries unit. Part of the stream forms

The farm extends to 16.95 ha

hS

the northern boundary of the farm.

(See Map 1)0
The general slope of the land gurface is from the higher

elevations at the southern end of the farm down towards the Akuni

stream.. Most of the uplands are flat to gently sloping.

Approaching the streem the slope gradient increawes and there is

usually a clear break of slope where the uplands meet the flat

valley floor. In the eastern part of the farm the valley floor

is in the form of a shallow depression lying between the uplands

and a narrow band of slightly more elevated land along the northern

boundary of the farm. Toward the west the area of low lying

land between the uplands and the stream is slightly more extensive.

However most of this flat 1and lies between the northern boundary

of the farm and the streanm and therefore does not form part of the farm.

The Akuni stream is perennial with a good flow even in the

height of the dry season. 1t is a tributary of the ﬁiver Tsakuwa
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which at one point flows close to the western boundary of the
farm.

Upland areas make up the bulk of the farme The upland soils
have been mapped into two soil series identified as Soil Series 1
and Soil Series o, Soil series 1 congists of the upper slope
soilg which make up about 50% of the soils of the area and which
include deep well-drained, Very strongly acidic yellowish red
clay ldamyto clay soilse A few subrounded ironstone concretions
are present in the upper part of the soils and soft, subrounded
black concretions in the 1ower part of the soils. The presence
of the subrounded concyetions throughout the gsoil profile would
suggest that the soils have formed in transported materiale. The
high ratio of fine sand to‘coarse sand algo supports this ide&ae.
The soils are very strongly acid. Of the exchangeable bases,
the level of magnesium (Mg) is moderate while’the 1evels cof calcium
(ca), potassium (K) and sodium (Na) are low. Cation exchange
capacity (CEC) ig moderate to high. Base saturétion is low.

Soils of soil geries 2 are deep well-dragined yellowish red,
gandy clay loam goils occupying %he jower middle slope positionse.
They differ from the soils of soil geries 1 in being lighter in
texture, mottled below 100cnm and lacking hard ironstone concretions

within the upper 50cm. They occupy about 30 of the areas
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The éoils are gtrongly acid except‘in the top 20cm where soil

reaction ig moderately acid to slightly acid. BExchangeable Ca

and Mg are moderate, Na is low and K is very low. CEC is moderate,

Base saturation is maderate in the subsoil and high in the topsoil.
BSoils of soil series 3 are imperfectly drained, deep,

reddish-yellow sandy clay loam soils in lower slope positions.

They are very minor in the farm. They have formed in alluvial

and colluwial materials.

Soils of soil series 4 have also formed in alluvial materials
bordering the Tsakuwa and Akuni streams. They are poorly drained
brown to gray, clay loams to clays. They are gleyed below 100cme
The soils occur in the valley bottom lands adjoiﬁing the streams.

Soils of soils series 3 and 4 are very strongly acide.
Therlevels of exchangeable Na, K and Ca are low wﬁile Mg level
is moderate. Base saturation is moderate.

Summarily, the majority of the soils of the farm are well-
drained fine-texured (clay loam to clay) soils that are capable
of holding adequate water for plant use. Their fertility level
is rated low as the levelsof Hp,X,Ca, are low and organic matter
is low to moderate generally. Slope conditions are févourabie

for mechanical cultivation. 90il erossion will be minimal as
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most of the land surfaces are flat or nearly flat. The relevant

;?ff data of soil descriptions, and physical and chemical characteristics

of the soils are on P. 4253 of Section II.

3.2 Awe

N

The farm is about one kilometer east of Myew" Awe on the
road to Kyekwura. The Tabagutu stresm cuts through the south-east

quadrant of the farm. At first it follows a north-westerly course

and then abruptly changes direction towards the éouth—west. The
gtream is perennial but the flow during the late dry season
is minimal, Where it enters the farm, the stream is bordered by
s narrow band of fringing forest for about 200m. The stream
then enters a fadama area without the fringing forest type
vegetation, The fadama continues almost to the Awe-Kyekwura road.
A dry season water sourse enters the stream on the right bank
gbove the fadama and another smaller water course joins the
fadama on the same side further down stream.

The overall slope is towards the stream. In the south-east
corner of the farm the land surface is flat, then a gentle to-
moderate dip occurs towards the stream. From the western boundary

towards the fadama the slope is long and gradual. From along the
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northern boundary towards the stream the slopes a.e still gentle

but slightly steeper than in the western part of the farm. ‘Between
the stream and the more northerly of the two water courses, the

land is generally low lying.

The soils of Awe farm have formed in residuun from shale and/
or sandstone and colluvium derived there from. The best drained soils
are the imperfectly drained soils of soil series’S (see map 2) which
occupy ahout 14% of the land. The soils are deep loamy sands
becoming more clayey with depthe. They do not havermottles in the
upper 60cn from the soil surface., Mottling below 60cm is probably
due to the clayey material which underlies the sandy superficial
‘materials in which the soils have formed. The clayey substratum
occurs at 2 to 3 metre depth and appears to inhibit water
percolation, The soils are moderately acid. The level of Na is
low and K very low. Ca and Mg are low to moderate. Cx0 is very
low and base saturation is moderate to high.

Soil series 6 occurs further down the slbpe and includes soils
which are less well-drained compared with the soil series 5.

Mottles and soft black concretions arc present in the soils.
The soils have developed in sandy colluvial parent material
possibly overlying residuun from shale which is responsible for the

more clayey horizons at deeper depths in the soils.
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doil series 6 are sandy clay loam to sandy clay soils with
gsandy loanm topsoil. They are moderately acid in reaction. The
level of exchangeable Na is low in surface horizons and moderate
in the subsurface horizonse Exchangeable K is fery low in the
surface horizons and low in the qubsurface horizons. Mg is low
in the surface horizons and moderate in the subsufface horizons.
Ca is moderate to high especially in the subsurface hofizons. CEC
ig low to moderate while base gaturation is moderate to high. Soil
series 6 occupies about 12 of the land.

In the northwest part of the farm occurs so0il gseries 7
Qonsisting of shallow, imperfectly to poorly,drained gandy loam
soils over ironpan Or & concretionary layers The series occupies
about 10% of the 1and. The soils of the series aie strongly acid.
Exchangeable Na and K are low while Mg and Ca are moderate.

CEC is low and base saturation is high.

Downslope after soil geries 7 occurs soil geries 8. The
goils are deep, inperfectly drained sandy clay loam to clay soils
with sandy loam topsoil. They are mnottled from the surface downo.
Ironstone concretions or soft black and red concretions are
present in the subsurface horizons. The soils are strongly acidic

in the surface horizon becoming moderately acid with depth.
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Exchangeable Na is low, K moderate, Mg and Ca moderate to high.
The deeper horizons apparently developed in shale reziiumsi have
more of each of the exchangeable bases compared wifh the upper
s0il horizons developed in colluvial material. CEC is low to

high and base gaturation is moderate to highe

hY

Soil series 8 occupies about 20. of the land and ﬁext to
soil series 9 are the most extensive soilss

Soils of the lower slopesand alluvial flats adjoining
the Tabagutu stream define soil series 9. The soils are the most
extensive in the farm occupying about 40 of the land. They are
deep olive brown, imperfectly drained to poerly drained sandy clay
loam to clay soils with sandy loam topsoil. Ironstone concretions
are present in the upper g0il horizons. The soils are moderately
acid to slightly acid. The level of exchangeable Na is low but
high in the bottom horizon forming in shale reai s, In the latter
horizon exchangeable Ca, Mg and K are also high. The cations Ca,
Mg and K are moderate in amount in the ugpper horizons. CEC and
base saturation are moderate to highoe |

Summarily the soils of the Awe Tarm, with the exception of
goils of soil series 5, have a good water holdiné capacity due to
their sandy clay loam to clay texture. Their fertility level can

be rated moderate. Majority of the soils are underlain by the
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shale residuum which has an adequate weethering potential as shown
by the high levels of exzchangeable Ca, Hg, K and Na in the horizons
formed from it. The latter soils particularly soil geries 8 and

9 (accounting for 60% of the land) are likely to supply adequate
nutrients for crop growth through nutrient recyding. However,

the major obstacle to the use of the soils for growing-a variety

of crops is the imperfect to poor drainage.. Mottling right to the

surface in the soils suggests a high water table or impeded drainage.

3 03 Dona

The demonstration farm ig located about one kilometre north of
Domg town. The roads to Mudu and Brumbrum form the western and easter
boundaries respectively. At the southern end of the farm the

Adurogya stream flows along part of the boundary fence. The farm

extends to 61.25 ha.

The general landscape is a gently undulating plain underlain by
medium to coarse grained sandstones, Broad interfluves with
gently éonvex glopes are separated by narrov valleys with perennial
sfreams or dry waler courses. A water course bisects the farm
from north to south into two unequal parts. The slope from the

uplands towards the Adurogya stream is very gentle. The slopes
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from the uplands towards the water course are steeper with the
‘slope‘gradient increaging from north to south.

In the southern part of the farm the sandstone rock weathers
to form hard subrounded to platy fragments which give the surface
a stony appearance. In the lower slopes bordering the water course
the sandstone rock is covered by alluvial/colluvial material
washed down from the upper slopese

Where the water course entevrs low lying land bordering the
Adurogya stream,the area is marshy during the wet season and
water loggéd during the rains. The lower slope soils bordering the
southern part of the water course are also influenced by a high
wet season water table. Soils of the Doma farm have formed in
residuun from sandstone or colluvium derived there from. Deep,
well drained red loamy soils of soil series 10 are found on the il i 7
upper slope in the southern part of the farm. Te goils account
for about 13% of the land area (see Map %). The residential
quarters are located on these soils. Pexturally, the soils are SERL N
gand to a depth of Them below which they become heavier, being
gandy clay loam. They are moderately acid in the surface horizon
and strongly acid in the subsurface horizon. Exchangeable
Na level is low, K moderate, Ca low to very low and Mg low. CEC
ig very low to low and base saturation is moderate to high

(Table 10).
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The marked increase in clay content below 75cm depth is likely

to improve the water holding capacity of the soils. The good

physical properties of the soils méke: them suitable for arable
crops but the sandy topsoils can easily erode and therefore would
require protection.

Soils of soil series 11 which cover about 6Z: of the lénd
area are the most extensive soils. They are well-drained and red
like the soils of soil series 10 but are sandier in texture.
fhe texture is sand to about 100cm with loam beneath. Some soils
contain a few weathered sandstone fragments in upper horizons. The -
goils are strongly acid. The level of exchangeable Na is very low to

low, K very low, and Ca and Mg very low. OCnC is very low and base
saturation moderate (Table 11).

Water holding capacity of the soils is considered low in the
upper 100cm.

Shallow soils overlying weathered sandstone and mapped as
soil series 12 mantle the upper slopes leading to the water course
in the southern half of the farm. The soilg occupy about 20k
of the area of the farm. They are deep reddish brown to reddish
yellow well~drained soils. Taint mottling is present in the

subsurface horizons which is due to the differential weathering

in the sandstone rock. Texture is loamy sand grading to sandy
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clay loam with depth, The soils are strongly acid. Exchgngeable

~ I4]

Na is low, X noderate, Ce low to very low ~nd ¥ low, CEC is

Fyevren+ T A : ~ PR .
cturation is moderaste (Table 12),

w4

)]

low 2nd bosc

Many of the soils have a stony surface, the stones being

indurated sandstone fragments scattered on the soil surfcoce,

[ 4 Slope conditions are gently sloping to slopinge -0

Occupying.the bottom lands a e the soils of soil series 13

which are deep, gray poorly drained loamy sands. Mottling occurs

within 1hen of the soil surface. The water table at the end of

the dry seazson wes about 150cm from the surface, In the wet

season the soils are waterlogged.
S0ils of soil series 13 are strongly acid in the upper horizons

and very strongly acid at depth, The level of exchangenble Na is

very low, K very low, Ca very low and Mg very low to low, CIEC is

very low ond base saturation moderate (Table 13). The soils occupy

about 3% of the form ared.
The small fadama which occurs in the south epngtern corner of

the farm toward the Adurogya stream has permanently watcrlogged goilse

The fadama occupies about 2% of the farm area.

Summarily the majority of the soils of Dorn farm cre well drained
sands of leow fertility on & flat to gently sloping tovography, Some

of the soils hove a stony surface. The poorly d2ained soils

are subject to water logging in the rainy season.




LeL ol

16,

3okt Keena

The “emcnatration farm is about 3 kilometers wegt of Keana on -

the Giza road., The River Ome forms the northern and eastern

boundaries of the farm and the Keana=Giza road the southern
boundary.

The river has a seasonal flowe A few pools exist well into

the dry season and are used by nomadic herdsmen to weter their

cattle, As the stream winds its way from the north-west corner

of the farm towgrds the road, 1t becomes more deeply inciseds

Near the road there is & height difference of about 30 m between

stream bed cnd stream bank.

The low lying land bordering the stream is not c¢xtensive but

ig varinble in widthe, In the southern part of thc {erm the land

qurface is flat to gently gsloping. The northern holf{ of the farm

hag o more irregular topography. The north facin_ glopceg lcading
down to the streom arc gently sloping to undulating with a few rock

outcrops.

Soils of the uplands predoninates They include soll series

i

1ly, 15 and 16 (see Map L), Soil series 1y oocupiez about 183 of

u

the land ond consists of very deep, pink to pinkisi ray, well~=drained

sandy loows with a sand to loamy sand topsoil. The soils have few

ironstone concretions, Patches of concretionary arevel outcrop

at the curface. The soils are 3lightly acid with low levels of

exchangeable N and Mg, and very low levels of X and Caoe

Exchangeable Mg toxds to be high, however, below 130ci1, CEC 1is
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very low but base saturation is very high (Table 14),
Soil series 15 occupying gbout 28% of the farm consist of
deep, reddish yellow well-drained sandy loams or sandy clay loams

with loamy sand topscil, The soils possess few iranstone conc. etions

Patches of ironstone gravel outcrop

-

and generally overlie ironpane

at the surface in a number of placcs. Some of the larger patehes

have been indicated with a symbol in Map i, The soils of soil

series 15 are moderately cid. Their level of exchangeable Na is

low, X very low, Ca low and Mg moderate., CHEC is very low, Base
saturation is high (Table 15)s The ironpan over vhich the soils
occur is occasionally within 100cﬁ of the surface énd_ﬁherefore,
may interferc with the root development of some Crops.,

Soil series 16 occupying another 18% of the farm area consists
of shallow, yellowish red, well-drained sandy loams, with loamy
fine sand topnsoil, Weathering and unweathered sandstone often
occur close Lo the surface or outcrop at the surface, Included
in tﬁis nopping wnit are the soils with nottled olive clay subsoile.

The subgoil horigzong of the latter soils are believed to be

formed from shale which occasionally occurs as bands within the
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sohdstone., Such shale bands were observed within the sandstone
ir 2 ro2d cutting a few miles eist of the farm, The soils are
moderately to slightly acid, Exchangeable K and Na are low to
vefy lowy Ca low and Mg moderate, The CFC is low to moderate and
basze saturation is moderate (Tnble 16) .

S0il series 17 consigts of deep, well-drained,;ed ;andy
clay loam séils with a loamy fine sand topsoil, The soil series
occupies about 18% of the farm area, The soils are moderately
acid above 30cm and strongly acid below this depth. Exchangeable
Na is low, K is low to very low, Ca low and Mg low to moderate,
The CTC is low to moderate whilec the base saturation is moderate
(Tatle 17).

Soil series 18 consists of imperfectly drained to poorly
drajned loams and clays derived from alluvial deposits. They
occur in the northern and eastern parts of the farm and trail the
course of River Ome.

Summarily the majority of the soils of Keana farm are deep to
moderately deep sandy loams with a lighter textured (loamy sand)
topsoil. They occur on level to gently sloping surfaces, They
should have a fairly good water holding capacity. The fertility
of the soils is low, The CEC is low supresting a low capacity

to retain mutrients. The imperfectly to poorly drained soils
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are loams and clays with a good water holding capapcity.

345 Lotia

The Lafia Seed/Research farm is about 2 kilometef; from Lafia
along the Mokurdi road, It is situated gduth of the rozd and at
one time part of it was the farm centre of the State hinistry of
Agriculture; The Lafia - Makurdi road forms the northern
boundary of the farm and the Angoro steam marks the southern
boundary. The area surveyed was 50.80ha.

The general slope is from the road towards the stream,
Tnitially the lend surface is flat or very gently sloping but
about hel? wey towards the stream the slope becomes more pronounced,

The northern part of the farm is level to héarly level, The
very deep, red, well-drained soils ar?> similar to those at Doma and
mappéd as series 10, The soil texture is a snndy 1oam.grading to
sandy clay ldqm with increasing depth. Ironstone concretions are
é;sent. The éoils are moderately acid. The organic watter
content ig very low (Table 18). Exchangeable Na is low, K very

low, Ca low and Mg low to moderate. CEC is low but baose saturation

is high. The sgoils occupy about 60% of the fari,

4
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The dgep red soils on the upper slopes give way to deep pinkish
gray soils, soil series 19, on gently sloping sﬁffaces. The solls
have a sondier surface horizon compared with the upper slope red
soils. They have faint mottlings however, they aié moderately
well-drained, They are free of concretions except for a few sof't
coﬁcrotions in thé deeper horizonse They are very siniler to the
upper slope red goils in their chemical properties (Table 19).

The golils occupy about 20% of the farm areae.

Below goil series 19 in the topography and ocecupying the lower
slope positions Hre imperfectly drained, deeDy reddisﬁ gellow soils
similar to those 5t Assaikio which are mapped as soil serieg 3
The texture is loamy sand in the topsoil and sandy clay loam in
the subsoil; Tron oxide concretions are common in the subsoile
The soils ave sbrongly acide. Ixchangmable Nn and Ca are low;

K very low ~nd Mg low to moderate. CREC and base saturation are
both low to moderate (Table 20). The soils occupy about 15% of
the farm ared;

Adjacent to the Mngoro stream are deep, dark brown to gray
poorly drained sandy loam soils with few ironstone goncretions
gnroughout their depths. The goils, soil series 20, are nottled
from the surfaces The water table in the soils was at a depth

of 8licm at the end of the dry season (hpril). The presenoe of pot
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| ] cherds indicates a disturbed site., The fine sand fraction is

dorminant in the soil, The silt fraction is higher than in the

éi{ upland soils. Both propertics tend to indicate the alluvial
origin of the soil parent matorial., The soils are strongly acid.
The exchangeable Na, Mg, Ca and K are low, particularly K.. CEC
is low and base saturation is moderate (Table 21).

Summarily the majority of the soils of the Lafia.Seed/ﬁesearch
Farm are deep, well drained and moderately well-drained sandy
loam to sandy clay loam soils. The water holding capacity of the -
soils should be good. However, the fertility status is poor as
shown by the low levels of exchangeable Dagase Slope conditions
are favourable to cultivation, being Tlat to gently
slopingbmainly. The low CEC is indicative of a poor ability of
the soils to retain nutrients. Added nutrients in fertilizers
would probably be rapidly leached owing to the poor nutrient

retention capacity of the soils.

3,6 Obi

a
The farm is few kilometers south of Obi on the road to Keana,

4
The largest part of the farm, Farm B, lies to the west of the

road and has the Kpabu stream flowing through it along the northern
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end, Farm A is situated east of the road and nas the Kpabu stream

flowing alongside but beyond the northern boundcry of the farm,

!; Parm B extends to 33,37 ha and Farm A to 1.09 ha,

In Ferm B the highest elevation is along the southern boundary.

_ South of the stream a dry season water course bisectz the farm

from north to south, The slopes leading down to the water-course

are gentle to fairly steep. The steeper slopes are loceted where

the water course reaches the more level ground bordering the

stream. The area north of the stream is almost flat,

-

The Kpabu stream is ephemeral, A few pools of water are present

during the late dry season but these are usually due to excavations

made in the streem bed by the local people,

The soil parent materials are sandstones and shales,

Soils series 21 (see Map 6) occupies the upper to middle slopes

of the uplands, Along the upper positions the slope is flat but

away from the crest and towards the Kpabu stream, the slopé
ig gently to fairly steep, The soil series comprise deep,
yellow to grny imperfectly drained clay soils with sendy clay loam

topsoil. The imperfect drainage is due to impeded drpinagc
o G

resulting from the clayey texture of the aoils, the noture of the

clay and the compact underlying concretionary layer. The soils

are strongly acid to very strongly acid. The levels of exchange~

able N and K are moderate, Ca low and Mg moderate to high.
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CEC is high and base saturation is low (Table 23),
The soils occupy about 25% of the farm area.
Soil series 22 occuryi=g another 25% of the farm area occurs
in the flat crest zrea in the southeastern part of the ¥erm B,

The soils are very deep, light grayish, imperfectiy drsined clay

-

loams. The imperfect drainage is due to the clay loam texture

of the soils :nd the nature of the clay., The soils crack in the

dry season but the cracks gre not deep. The soils are strongly

acid in the surface horizons and moderately acid in the subsurface

horizons, The levels of exchangeable Na and K nre low to moderate,

Ca low and Mg moderate to hgih., CEC is moderate ond base
saturation is low (Table 23).

Soil scries 23 occupies the middle to lower slopes below soil
series 21 or soil series 22, It consists of deep, olive brown
poorly drained clays; The soil surface cracks in the dry season,
but the cracks sre not wide or deep. The soils are strongly aoid.'
The lewels of exchangeable Na and K are moderat~ in the surface
horizons and low in the subsurface horizons, Ikchangeaﬁle Ca is
moderate to high while Mg is high, CEC is high and base seturation

is high, The high Mg ievel is likely to create problem In soil

management and for crop growth (Table 24),
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Soil series 2L is found adjacent to Kpabu stresm in the
northern part of Farm B, and in all of Farm A, I{ consists of very
Wi 2oils with sandy
loam texture in the lower horizons (below 70cm dejth). The soils
are stro;gly acid, The level of exchangeable Na is low, Kmlow\to
very low, Co and Mg low to moderate. CEC is moderaté‘ﬁnd base
saturation is very low to low (Table 25).

Sumarily, the majority of the soils of Obi farm are deep,
and imperfectly drained, the imperfect drainage being due to
impeded drainage promoted by the heavy texture of ﬁhe soils as
well as the possible presence of montmorillonite in the clay fraotion.
The moderate to high CEC lends support to the presence of mnontmori-
llonite in the clay fraction of the soils, The soils are
strongly ecid, Their fertility level is moderate to high.

Hoﬁever, there is Ca/Mg imbalance in soil serics 22 and 23 which

may posc & serious problem in nutrient uptake by olants. The
imperfect drainage of the lower slope soils and the poor drainage of
the bottomland soils could limit the range of crops that can be
grown,., DIrosion is likely to be a problem in the arca occupied by

soil series 21 wherc soil slope is fairly dtcep toward the lower

ground,




25

i, SOIL SURVEY INTERPRETATION AND RECOMMENDATIONS

Based on soil surface chartcteristics on the one hand and the
morphological, physical and chemical properties of the soils om
the other hand, the soil series recognized in each farm have been
grouped into land capability classes for land use and soil |
management recommendations., A land capability map has been
produced for each farm which shows the land capability classes .
or soil areas suitable for a specified use and réquiring-the same
management., The land c¢apability classification adopted in
formulating the land classes is the proposed land capability
classification for northern Nigeria derived from that modified
for use in Ghana from the USDA land capability classification.
Mechanical cultivation of land and the growth of arable crops are
the basic criteria for formulating thelland capability classes,
The detail of proposed land capability classification for northerm
Nigeria is given in Section III (Table 96} of this report.

Topographic or soil charmcteristics likely to have adverse
effects on the mechanicsl cultivation of soils and/or the growth
of arable crops are considered as "limitations" and used to define
the subclasses in each of the land sapability class, Small

postcript letters, e, w and s are used to emphssize the nature of
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limitations, g peing for erosion haward on sloping land, Q for
wetness and s for adverse soil characteristics.

In formulating the land capability classes for the various
farms, the kinds of crops thzt are adapted to the areas and that
most farmers grow in the arcas are taken into consideration. These
arable crops are maize, cassava, yams, beans, rice and sorghum

to name the major ones. It is felt that a demounstration farm

should aim at working on the crops that farmers in the areas grow
in order to educate the farmers about improved farming practices
for increased yields from cultivated land,

The land capability classes of each farm and land use

recommendations are briefly discussed below.

Lhel Assaikio Farm

he1.1 Land Use

The dominant Iland class including the best soils of the farm
is class II land. Soil series 1 and 2 fall in this class.
The soils are deep well-drained soils with cla& loam to clay
texture., They are on flat to gentle slopes with little or no

hazard., However the low fertility of the soils qualify them
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RV

for the subclass IIs., The soils are suitable for maize,

cassava and sorghume

The deep well-drained to imperfectly drained, sandy clay loam
solls on sloping surfaces (Soil series 3) are in the subclass Ile
owing to the slope condition which is likely to promote the
erosion of the soils under cultivation. Sorghum, groundnut and
cowpea can be grown on the soils. However, adequate erosion
control measureswill have to be adopted to use the soils.

Contour ploughing and ridging are rccommended as erosion control

measures,

-,

The poorly drained clay loam to clay soils in flat valley
bottpmlands are in the subclass ITIw, The soils are best suited
to tree crops, vegetables (to be grown under irrigation) and rice,
If so0il drainage is improved then the soils can be used * -

for a wider range of crops such as cassava, yams, vegetables,

cowpeas etc.

le1.2 Liming

This soils of Assaikio ferm have strongly acid to very strongly
acid reaction which is not very favourable for good plant growth

end, hence, good crop yiecld, It is common knowledge that for goom
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crop performance the pH of the soils should be 5.5 and ahove

(range of 5.5 to 7.5)s Below pH 5.5 aluminium toxicity in crops
becomes a serious problem, The net effect is poor crop performancém

and depression oi crop yield. Therefore, liming of the soils to

pH 5.5 is recomaended to offset aliminium toxicity. ' for the well

drained to imperfectly drained soils the application of lime at-

the rate of Tton/ha is recommended. For the poorly drained soils,

the artificial drainage of the soils should improve their

oxidation state and subsequently decrease soil acidity. Iowever

some application of lime to the latter soils may be necessary

following their drainage because of the low levels of exchangeable

bases in them.

hels3 Fertilizer vequirement
The nutrient elements that are deficient in the soils are K,
and Ca. To these should be adcied N and P which have been nroved

in an earlier study to be deficient in the soils. Fertilizers
should be applied to the soils to bring to favourable levels the
amounts of XK, Ca, M and F that crops can extract from the soils,
Calcium ammonium nitrate (CAN) to supply N and Ca, potasl (1{20) to

supply K and single superphosphate to supply P are the recommended




29.

fertilizers. The recommeniled rates of application are 100-120ke/ he
W, 50-125kg/ha K and Liokg/ha P for calcium ammonium nitrate, potask

rnd single superphosphate, rcspectively.

Lhe2.,1 Land use

are
The land capability subclasses in the falq/IIs, IIW, I1Ts

and TVw. Subclass IIs consists of deep sandy loam to sandy

clay loam soils (Soil series 5 & 6) which are imperfectly drained,
They are on flat to gently sloping surfaces where erosion hazard
is expected to be small., The imperfect drainage is the limitation
of the soils. The soils are suitable for grouncntt ycassava and
oowpea; Subelass TIw is the dominant land class in the farm, 1t
includes areas occupied by soil series 8 and 9 which are sandy
clay loam to clay soils, They are imperfectly to poorly drained,
The main limitations to their use is their poor drainage. They
sre presently suitable for shallow rooted chps such as vegetables
(éry season) and cowpea but with improved drainage they car. support

cassava, maize and sorghum in addition,
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The subclass IIIs consists of the shallow soils over ironpan

or compact cailcreticnary leyers, notably soil scries 7. The land

surface is 7ently slorving so that there should be little or no
It is suggested that the soils of

hY

subclass IVw

erosion hazara in the soils,
subclass ITIs be left under grass or pasture,
includes tie imperfectly to poorly drzined sandy clay leoam to

clay soils (wetland soils) which occupy the lower slopcs and

alluvial flats in the farm, The soils are subject to waterlogging

and gs such could only support paddy rice and vegetahles (dry season)

Tt is recommended that the soils be reserved for the above crops;

If the soils of Awe farm are to be used to produce & range of

crops including maize, guinea—-corn, yams, COwWpea c¢tc, then

majority of the soils which are imperfectly to poorly drained, must

be drained artificially,

La2.2 Fertilizer requirement.
Being recently cleared land it is not surprising thot the

nutrient status of the soils of the Awe farm is reasonably good

.,
~

as can be judsed from the moderate to high amounts of exchangeable

Ca and Mr in the subsoils, K seems to be low to very low in the

better drained =zcils that may have been cultivated periodically in
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recent yeorae. The fertilizers that are likely to be required are

those to supply N, P and K. The. fertilizers rocommended for the
Assaikio soils to supply elements above are also recomnended for

the Awe soilse

30il pH is favourable for good plant growth., Thereforc,

- Y

liming is not required.
Tt should be noted that fertilizers to supply Ca and Mg may

be required to be added to the soils after one or two growing

seasonse
Lie3 Doma Farm
Le3eT Land use

The land subclasses recognized in the Doma farm ore IIe, IIls,
TIIws and IVw., The subclass LIe'is dominant inclﬁding red deep
well=drained sandy loam to sandy clay loam soils with lighter
textured topsoil, The land aurface is flat to sloping, There im
the possiblility of erosion on the steeper slowing surfaceses The
soils are suitable for cover crops guch as groundnut ond cowpeas
but-if adequately protected from erosion, they can support ﬁaize
and cassava also. Land subclass IIIs includes shallow to moderately

deep, well--drained sandy loam to gandy clay loam soils on gently
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slopes. The soils are better suited to grazing than cultivation.
Tf cultivated,adequate erosion control measure will be needed to
protect the soils. Only shallow rooted crops like groundnut will
e suitable for the soils. The land subclass IIIws have wetness
-nd shallowness of soils as limitations. The proper land use for
the soils is the same as that for the subleass IIIs mentioﬁgd above,
The subclass in includes poorly drained sandy soils subject to
waterlogging. The soils are better suited to sugarcane and -

vegetables (dry seasono. The very poorly drained and permanently

waterlogged soils should be left in natural vegetation.

Lhe3.2 Liming

Since the soil reaction is sirongly acid, the soils may require

some liming to raise pH to 5.5. The recommendation on liming

rate is already given above,

le3.3 Fertilizer requirement

In general the soils of Doma farm are deficient in all the
clemental nutrients required by crops for good growth, The levels
of exchangeable Na, K, Ca, and Mg are low to very low., Also N

snd P are low in thesoils as revealed by a previous study. The
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recoumended fertilizers for the goils are calcium ammonium nitrate
(CAN), potash, single superphosphate and magnesium sulphate., The
recommended rates of the fertilizers have been given previously

except for magnesium sulphate which should be applied at the

rate of LO-60kg/ha Mg.

Tf dolomite limestone is used as the liming material for the
soils then it will not be nccessary to use magnesium sulphate

fertilizer,

i.; Keana Farm

Lhoie? Land use

The dominant land class is the land subclass Ils. Others are
TIw end ITIIs. Land subclass Ils conéists of deep, well-drained
sandy loams and largely sandy clay loams on flat to geuntly sloping

surface. The limitation of the soils is the low fertility. The

soils are suitable for maize, cassava, cowpea, sorghum and
groundnut, The subclass IIw consists of soils with imperfect
drainage to poor drainage. They are suitable for groundnut,
vegetables, and cowpea on the better drained soils but with
improved drainage théy oah support maize and cassava also. The

1land subeclass IIIs includes shallow to moderately deep well-drained
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endy loam underlain by weathered sandstone at shallow depths.

[t}

v

Tre lené surface is sloping so tnat erosion 1is 3 limitatior to the

14)]

v

Using approprinte erosion control measures,

By

use of the soils.

the solils can be cultivated to groundnut and cowpea or they can

he roserved for pasture in their present statc,

l1,2.2 Fertilizer requirement

Except for Mg, all the exchangeable bases are low in the soils

suggesting the need for applying fertilizers to the soils. N and

P are also low in amount in the soils as indicated by previous

study. The fertilizer requirement of the gsolils is the same as

that for Assaikio soils. Calcium ammonium nitrate, potash, and

single superphosphate are the reqguired fertilizers.

L.5 Tafia Farm

5,1 Land use

The best soils on the farm are Class I goils consisting of the

[<

very deep, well drained, sandy losmms to sandy loams on flat surfaces j

for a, variety of crops including maize, sorghum, cassava, groundnut,

and cowpea. Class IIs soils are the deep, imperfectly drained,
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sandy clay loam soils with sand to loamy sand topsoil; They are

on gently sloping to sloping surfaces. The sandy surface

horiyons of the soils make them susceptible to erosion, The soils

are low in plant nutrients, Maize and cassava arc sultahle crops

to be Frown on the soilse. Also groundnut and cowpea cen’ be grown

on them, However, erosion control measure is essentinl to protect

the soils., The deep poorly drained sandy loam scils of sgoil

series 20 make up the land capability subclass Ilwe They are

on alluvial flats and gently sloping lower slopes. The soils

are suitable for tree crops and vegetables (dry seoson). With

improved drainage, they can be suitable for other crops such as

cowpea, sorghury and malze.

L1e5 424 Fertilizer requirement
The soils of Iafia Seed/Research Farm are characterised by low

levels of plant nutrients, Calcium ammonium nitrate, potash,

magnesium sulphate, and single superphosphatec are the recommended

fertilizers to be applicd of the soils.
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o641 Land Use

A greater proportion of the soils of the Obi farm are Class

TIs., They are the imperfectly drained soils with clayey texture
(days and clay loams)e There is 1ittle or no erosicn hamgard because
the soils nre on flat to gently sloping surfaces. However,
the imperfect drainage due to impermeability of the clay soilé
1imits the growing of sorghum, maize and cassava to the better
drained soils, With adequate drainage, the soils should support
most of the arable crops.

Subclags IIe are clayey soils (clays) on sloping surfaces.
Erosion is likely to affect the go0ils under cultivation, To use
the soil areas adequate erosion control measures mast be established.
The soils can support the same oropsbas the subeclass IIs soils.
The subclass ILIw soils include the deep imperfectly drained
soils that are loamy in texture. The land surfrce is flat
to very gently sloping. The'soils should be suitable for upland
rice, vegetables and sugarcane. If drained, then crops like
maize and cassavg can be grown. The rest of the soils of the
farm are subcalss ITIw which are poorly drained soils that are

clayey in texture and crack when dry. The land surfece is steep to
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sloping, The soils may be difficult to cultivete but should be

suitgble for rice, sugarcane and vegetables.

Leb.2 Tertilizer requirement

Generally +the fertility of the soils is moderate to highe

N

However, the Ca/Mg imbalance resulting from the moderate to high
levels of exchangeable Mg has been mentioned earlier; To correct
the imbalance Ca - supplying fertilizer must be applied.

@alcium amnonium nitrate and potash are the two fertilizers

recommended for the soils.

LeT Other Crops

Yams cen be grown on sites where:the goils are deepk well
drained snd have a loamy texture. As yams cannot he fitted into
o, mechanised cropping system, no site recommendations have been
made for this crop. Cotton grown under rain-fed conditions does
best in a heevy loam soil., Like cassava it does rot tolerake
waterlogaed conditions, In the Lafia area cotton hasz to compete
with yams and as the cash return from growing yams ig more

advantageous to the local farmers Virtually no cotton is grown,.




Yoms, as well as being a cash crop, are also a highly desirable
foodcrop. Cowpeas did not appear to do well possibly owing to

poor management hut local beans give good yields in some areas.

f;?ﬂ .8 TLand Clearing

At the time of the survey the farms at Keana and Awe had only

partially been cleared of trees and at Obi there were still mounds
of felled timber and brushwood scattered over the lower lying
parts of the farm.

TLand cleafing at Obi was doune with machines. The soil cover
was probably thin on the upper slopes prior to the removal of the
tree cover. During clearing operations the sandstone soils of the
upper slopes have had their surface cover stripped off resulting
in the underlying ironstone concretions being exposed at the
surface., With time an indurated crust is likely to form neking
these soils unsuitable for cropping.

Some spoil heaps have been flattened and where the more clayey
materials from the mounds have spread out over the surface of the
ground this will probably hinder crop growth, Land clearing has
been carried out too close to the Kpa'Wd stream and parts of the
woterway have been partially blocked. Removal. of the protective

vegetative cover along the stream banks will increase the erosion haz
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At Awe the land has been cleared by hand. Hand felling and
stumping is the better method when minimum disturbsance of the
soil is required; Tﬁis igs particularly true for the area along
the western boundary of the farm where the upper slope soils are
shallow and generally conéretionary, The fringing forest-along
the stream banks should not be removed otherwise the water table
will fall below the land surface during the dry seasoOl.

The planting of suitable trees along perimeter.fences,'as has
been donc on some of the farms, enhance the appegrance of the
landscape as well as providing ghelter from sun and rrin.
Strategically placed small shelter belts would mnininise erogion

on the sandier soilse
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Soil Series 1

Brief Description

The soils are very deep, yellowish red in colour and well

drained, The texture is clay loam to clay throughout. A few

small rounded ironstone concretions are present in all horizous

hY

except the surface horizon.

Site

Crests and upper slopes

Parent Material

Colluvial material derived from sandstone

Present Land Use

Cultivated to sorghum

Profile Description

Ap~—0-15cm; dark reddish-gray (5YR L/2) sandy clay loam;
moderate medium, subangular blocky structure; dry, slightly hard;
many, fine, woOdy rootsy clear smooth boundary,

Bt1-=15-31cm; dark gray (SYR L/1) clay; moderate, medium,
subangular blocky structures dry, hard; few, finé, rounded
ironstone concretionss moist, firmg few medium woody roots and few,

fine fibrous rootss clear, smooth boundary,




gtructures moist, firm to fr
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Bt2—=31-5liems yellowish-red (5YR 5/6) and reddish~yellow
(7.5YR 6/6)3 clays strong, mecium subangular blocky structures

dry, hard and moist, firmj common, fine, rounded ironstone

concretionsy few medium, fibrous rootss clear, smooth boundary.

B01-=5L~80cms yellowish-red (5YR 5/6) and reddish-yellow

(7.5YR 6/6) clay loam; strong, medium subangular block structures

dry, hard and moist, firmj few, fine, rounded ironstone coucretionss

few cutans in root channels, few, medium, fibrous rootsg diffuse,

gsmooth boundary.

BC2--80-118cmg yellowish-red (5YR 5/8) and reddish yellow
(7.5YR 6/6)3 clay loam; moderate, medium, subangular blocky
iables few, round, black concretions

ond few soft red concretionss few cutans jn roots channels, few,

fine to medium-fibrous rootss diffuse, smooth boundary.
0—-118=170cms 1light yellowish-brown (10YR 6/L) and brown

(7.5YR 5/L) clay; weak to moderate, medium, subangular

blocky structures moist, firmg few, soft dark red ironstone

concretions and few black to reddish concretions.




Tavle 1. IMygoicedl aand

7 LR
Characterisiios

of scil suorics

in Amsoilkio PFara

Horizon Depth (in' cm)

T 15231 3154  54-80  80-118  115-170
Horizon designation

Particle size (in mm) Bt1 Bt2 BCt BC2 C
Clay 2 48 54 34 34 48
Fine silt 220 6 4 24 24 5
Coarse silt 29-50 2 4 6 7
Fine sand 50-~200 31 32 32 30 33
Coarse sand 200=--2000 9 8 6 6 7
PH 1:2¢5 Hp0 540 449 AeT bel 445
% Organic carbon «63 «53 38 29 021
Exche Na meq/100g soil 15 o 16 10 o11 o15
Exche K meq/100g soil 23 23 «21 17 o17
Exche Co meg/100g soil 4e40 3.10 2450 3430 175
Exch. Mg meq/100g soil 2e55 1685 2406 177 148
TEB meq/100g 7.33 5¢34 4487 5435 346
CEC meq/100g 2545 23,2 2445 25,0 25,5
Base sa‘bﬁra‘bion % 29 23 20 21 14

m: = micrometre, TEE

Total exchangeable bases
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Brief Description

The soils are very deep, yellowish - red *+n reddish - yellow
in colour and well drained. The texture is sany clay loame.

Mottles ond ironstone concretions are present below 100cm,

Site

TLower middle slope

Parent Haterial

Colluvial material- delived from sandstone

Present Land Use

Cultivated to sorghum

Profile Description

Ap=—O=16cmg dark greyish-brown (10YR L4/2), losmy sand; weak
angular blocky structure; dry, slightly hard; common, fine,
fibrous roots; clear, smooth boundarye

Bt1—=16~lTcmg brown (7.5YR 5/L); sandy cley loam; weak

angular blocky structure; dry, slightly hard; common termite nests;

,few, fine, fibrous roots; gradual, smooth bounuarye.

Bt 2wl 7-90cms yellowish-red (SYR 5/6) sandy clay to clay; few,
faint roddisl: mottles; weak subangulor blocky structurc; dry hard;
few, fine, fibrous roots; clear, smooth boundary. |

B43-~90~135cm; reddish-yellow (SYR 5/8) sondy clay loam;

yellowish-red (SYR L/6) common, medium, distinct mottles; weak

4
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subangular blocky structurey dry, very hard; common, medium

soft ironstone concretions and few, fine soft black concretions.
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Panle 23 Flhysical anl chemical data of soil series 2 in Assciliio Forn

Charactsristics

.-

N&mpmqpqﬁh(hlmw‘

Horizon designation
Particle size (in rm )
Clay 2

Fine silt 20-20

Coarse silt 20=50

Fine sand 50~200
Coarse sand 200~2000
PH 132,150

% Organic carbon

Exchs Na meq/100z soil
Exche K meq/100z soil
Exch, Ca megq/100z soil
Exclhi. Mg meq/100z soil
TEB meq/100z

CEC meq/100g

Basc saturation

i = micromeire; TEB = Total exchangesble: bases

0~16

Ap

6

8
45
35
664
e 30
015
054
7080
193
12,70
12.0
100

16=5T7

Bt

30
6

35
25
5eT
«38
312
«19
640
2.88

9469
1142

87

4790

Bt2

44
6

6
31
13

52
25
013
18

6430

2647

5.08

1647
54

i

Bt3

34
6

80-135
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Brief Description

The goils are very deep, reddish-yellow grnding to pale
brown in colour, and imperfectly drained, The texture is a
sandy clny lorm, Mottles and ironstone concretions are present
within 50cm of the surface.

Sate

Lower slope

Parent laterinrl

Aluvial deposits

Present Lond Use

Cultivated but presently under fallow

Profile Description

Aplw=0w26em; gray (10YR 5/1); loamy scndg week crumb
structure; dry slightly hard; mewy, fine, fibr us roots; clear,
snooth boundoxry,

Ap2-26-L2cm; pinkish gray (7.5YR 6/2); loamy sand; weak,
prismatic structure; dry, slightly hard; fcew red ironstone
coneretions; common, fine fibrous rooﬁs; abrupt, smooth boundary,

B1~-L2~T1cry strong brown (7.5YR 5/6)s sandy cley loams
yellowish red (S5YR 5/6) few, medium, distinct mottles; weak
subangulor blocky structure; dry, hard; cowmon mediwn ironstone
concretions; common termite nests; few, finc fibrovs rootss clear,

smooth boundary;
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B2ee-71=96C11° reddish~yellow (5YR 6/8); yellowish rcd
(5YR 5/6) comron, wedium distinet mottles; sandy cley loam, weak
subangular blocky structure; dry, wsry hard, many hlack concretions,
few, fine fibrous rootss gradual, smooth boundary.

BC—=96-131cm; pule brown (10YR 6/3) sandy clay losm; y¢llowish-
red (5YR 5/6) comron to many, medium, distinct mottlas§ weak
subangular Dblocky structure; dry, very hard; many red ironstqne
concretions; few fine, fibrous rootm; diffuse, smooth boundary.
| C=131-152cn; pale brown (10YR 6/3); sandy clay losmg
yellowish red (SYR 5/6) many, medium distinct mottles, weak

subangular blocky structure; dry, very harde
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* soil series 3 in Ass
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[

Charactaristics - Horinson Depth (in cm)
T 0m26 26-i2  de=71  T1=96  96=131  131-152

Horizon designation
Perticle size (in m) Ap1 Ap2 B4 B2 BC c
Clay 2 1 3 33 34 30 30
Fine silt 2-20 4 3 10 6 8
Coarse silt 20=50 9 10 5 2 ,
Fine sand 50=~200 37 31 38 29 29 37
Coarse sand 200=2000 43 41 23 25 31 21
PH 1:2,5H50 642 6e2 662 5e2 5e4 562
% Organic carbon 140 «33 o34 016 219 o13
Exche, Ha meq/100g soil «15 13 13 «19 13 +10
Exchs K meq/100g soil ¢30 »12 o18 .28 +16 .15'
Exche Ca meq/100z soil 7400 3430 5600 3430 3.90 2450
Exche Mg meq/100z soil 1489 94 411 1448 2¢T1 132
TEB meq/100g 9e34 4449 9e42 5625 6490 407
CEC meq/100g 645 545 1542 1345 1540 1047
Base saturation 100 82 62 39 46 38

nm =

micrometres TEB = Total exchangeable bases




51.

Soil Series 4

Brief Degcription
The soils are deep, dark brown to grey in colour and poorly
drained, 'The texture is a clay loam to clay. Hottles and a few

black concrctions are present below 30cm and below 112cm the soil-

is gleyed,.

Site

Level aresz close to strean

Parent Material

Alluvium

Present Lend Use

Grassland

Profile Description

Ap—-0~18cm; light gray (10YR 6/1); clay lomm; weck engular
blocky structure; dry, slightly hard; medium, fiie,; fibrous rootws
clear, smooth boundary,

Bt1em18--32cm; dork gray brown (10YR L/2); cley locm to clays
weak prismatic structure; slightly hard; common, {ine ribrous
rootss clocr, smooth boundary.

Bt2--32-65cm; brown to dark brown (7.5YR 4/2) clay loam to

clay; brown (7.5YR 5/4) few, fine, faint mottlos; weak
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prismatic structure; dry; slightly hard; few black concretionsg
fewy, fine, fibrous roots; gradual, smooth boundary.
BC——65-112cmg gray (7.S5YR 5/0) clays brown (7.S5YR 5/L)
commnon, medium, distinct mottles; weak prismatic structure; dry,
slightly hard; clear, smooth boundary,
C=—112=-1Lkcm; gray (7.5YR 5/0) clay loam; dark re&dish—
brown (5YR 3/3) many, medium to coarse, distinct mottles;

gleyeds weak prismatic structure; moist, friable,
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Characteristics

chenical doto of

SO, 3 TILl

Hdorizon Depth (in om)

Horizon designation
Porticle size (in mu)

Clay 2

Fine silt 2=~20

Coarse silt 20-50

Fine sand 50--200.
Coarde scnd 200-2000
DE 1:2,5H50

% Organic carbon

Exche Na meq/100g soll
Exch. K meq/100g soil
Exche Ca meq/100g soil
Exche lg meq/100g soil
TEB meg/100g

CEC meq/100g

Baise saturation

O=18
Ap

32
20
8
37
3
5e1l
196
<20
24
5405
3,21
8eT0
2840
31,

1832

Bt1

40

20

8

30

2

46
1430
17
21
2478
1485
5401

3645

14

m: = micrometre ; TES' = Total exchangeable bases

32-65
Bt2

40
16
8

65=~112
BC

A4
18
10
27

1
448
023
25
023
Qe38
0.74
1460
26 40
6

112~144

28
26
10
28
8
4.8
W17
32
24
1475
183
be14
2840
15
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q0il Series 5

Brief Description

The soils are deeD, light yellowish brown to 1igﬁf gfey and
imperfectly drgined. The texture is a loamy sanc inﬂthe gurface
horizons and a sandy loam to sandy clay loam in the_subgurfgce
hari%ons: The lower part of the profile is mottled;

.Eiig ‘

Upper slope

Parent Material

Weathercd colluvium Or regidiuum from shale

E@gsent-Land Use

tultivatedes Under cowpea

Profile Degcription

Apl==0~20cms grayish brown (10YR 5/2) loamy sands very weak
subangular bchky gtructures drys gofts comaon, medium, fibrous
roots and few, fine fine woody rootss clear, snooth boundarye

Aps——20—=L3cm; light gray (10YR 7/2) loas sand; structurelesss;
s golty commong nedium fibrous roots and few, fine to medium
woody roots; clear, smooth boundarye |

AB~=l;3-6hcm; 1light yellowish brown (2,5Y 6/l4) sandy lozm;

yellowish nred (5YR 5/8) few, fine, faint mottles; weck subangular
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fblocky structure; dry, hard; few, fine soft red concretions, few termite

hdles; few fine to medium woody roots; gradual, wavy boundar&.
B1==6l=103cm; light gray (2.5Y 7/2) sandy loam to sandy

clay loamy yeliowish red (5YR 5/8) few, faint, distinct nottless

weak to moderate subangular bbocky structure; dry, hard;‘few,

fine to medium soft red concretionss few termite holess few, fihe,

ﬁoody rootsy gradusl, smooth boundary,

B2~-103-163ci; light gray (2.5Y 7/2) sandy clay loan;

fyellowish red (5YR 5/8) common, fine to medium distinct mottles;

weak to moderate subangular blocky structure; common,, finc to

2 medium soft red concretionsy few termite holes,




Table 53 Physicgl and chemical éharaéterlstlcs of soil series 5 in Awe farm

Chgracteristics

Horizon Depth (in cm)

Horizon desiznation
Particle size (in m)

Clay 2

Fine silt 2-20

Coarse silt 20-50

Fine sand 5-200

Coarse sand 200-2000
pE 132.5 HQO

% Organic carbon

Exch, Na meq/100g soil
Exch. K meq/100g soil
Exch. Ca meg/100g soil
Exch. Mg keq/100g soil
TEB meq/100g

CEC meq/100g

Base saturation

0-20 20-43 L43-6L4 6L4-103

Ap1
2
L
8
39
L7
6.0
L5
o 11
o 11
3.40
o2
Lo 3L
52
83

Aps
T

5
10

36
L2
6.0

mu = micrometre, ThB = Total exchangeable bases

AB

7
6

10
36
L2
5.9
.15
N
.07
3.50
.90
L.65
8.7
53

B1
20
6
7
3L
33
6.0
.12
.18

5.20
1.32
6.79

10.7
63

103-163

B2
2l

2L

5.6
.08
3L
<12
5.88
1,64
7.98

13.7
58
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Soil Series 6

Brief Description

The soils are very deep, brownish gray to gray in colour,
and imperfectly drained, The texture is a sandy 18mm in the
surface horizons anc sandy clay loam to sandy clay in the
subsurface horizoms.,

Site
Lower slope

Parent Material

Colluvium from shale

Present Land Use

NI

ALY

Cultivated under maize

OIS S e

~

Profile Descriotion

Ap—0~3Tcing pinkish gray (7.5YR 6/2) loamy sand; reddish
yellow (SYR 6/8) few, fine, distinct mottles; structurcless;
common, fine, fibrous roots; clear, smooth boundary,

AB—-31-66cm; light reddish brown (5YR 6/3); sandy loam; reddish
yellow (5YR 6/8) Tew, fine, distinct mottles; weak to moderate
subangular blocky stnucture; dry, slightly hard; few, fine to medium
ironstone concretions; few termite holes; few, fine to mcdium woody

rootssy clear, smooth boundary,
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j B1e=e66-95cmg 1ight brownish gray (2.5Y 6/2), sancy loam;

{  reddish yellow (5YR 6/8) common, finec, digtinct mottless

moderate subangular blocky structure; noist, firny few, fine to

. mediun ironstone ceneretionsy few, fine woody rooctsy clear,

smooth boundarye.
B2=m95-118cms gray (5Y 6/1) sandy clay loam; reddish yellow

(5YR 6/8) comnon, fine, distinct mottless moderate subangular

blocky structures few, soft black concrations: clear smooth

boundary;

B3~-118~150cm; 1light gray (5Y 7/1) sandy clay; rcddish

yellow (SYR 6/8) common, finc, distinct mottles; moderate

subangular blocky structures moist, very firnmg few, fine to

mediun soft black concretionss few termite hzles.




Characteristics

Horizon Depth (in cm)

Horizon designation
Partical size (in i)

Clay 2

Fine silt 2-20

Coarse silt 20=50
Fine sand 50~200
Coarse sand 200-2000
PH 1:2.5 Ho0

% Organic carbon
Exche. Na meq/100g soil
Exch. K meqf100g soil
Exche Ca meq/100g soil
Exche Mg meq/;OOg soil
TEB meq/100g

CEC meq/100g

Base saturation

m: = micrometre; TEB

031

Ap
6

10
38
42
6.0
24
15
«08
2420
.49
2432
5.'0
46

3166

AB
13
4
10
35
38
58
19
»16
07
3.85
.77
4485
OeT
50

6695

B1
15

5
6

33
41
5.8
.15
.18
10
4450
.89
5e67
1140
51

Total exchangeable bases

95118

B2

32
6
4

25

33

640
»e19
042
21
Te25
1448
9436

1940

49

118~150

e obd Egv

26
6e2
07
o T4
024
14050
2486
18434
2542

13
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Soll Series 7

Brief Description

The soils are shallow, pinkish gray in colour, and imperfectly

drained to poorly drained. The texture is sandy loam. A layer
of concretionary gravel at 26cnm is underlain by ironpan,

Site ' )

Upper slope

Parent loterial

s e damtton et e s b

sandy deposit over ironpan

Present Land Use

Uricultivated. Recently cleared woodland

Profile Description

Apl=w0-9cmy gray (5YR 6/1) sandy loam; yellowish red
(5YR 5/8) common, fine, distinct mottles; gtructureless; dry,
slightly hard; few, fine, fibrous roots and few, fine woody
roots; clear, wavy boundary.

Ap2f~9«26cmj pinkish gray (5YR 7/2) sandy loam; yellowish
red (5YR 5/8) common, fine, distinct mottles; dry, slightly
hard; few, fine, soft yellowish conncretionsy few, [(inc,
woody roots; clear, smooth boundary,

01w=—26-Licny Pinkish gray (7.5YR 7/2) sandy lonin; structurelesss .

drys; hard; common, fine to medium black and yellowish red concretions;

few, fine, woody roots; clear, wavy boundary.
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202=-=li1=52cm; concretionary gravel

203=-=52cm + ironpan containing small rounded ironstone concretions

in pockets.
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Table 7:¢ Physical and chemical characteristics of soil series 7 in Awe farm,

4
i

Characteristics

| Horigon Depth (in cm)

Horizon designation
Particle size (in )

Clay 2

Fine sialt 2-20

Coarse silt 20-50

Fine sand 50-200
Coarse sand 200-2000
pZ 132.5 HZO

% COrganic carbon

ch. Na meg/100g soil
Exch. K meqg/100g soil

19

Txch., Ca meq/100g soil
Zxch, Mg meq/100g soil
TEB meq/100g
CEC meg/100g

Base saturation

- 0-9

Ap1

19
50
18
5.5
.59
.15
.09
2.83
.95
L.02
5.5
73

9-26

APD2
10
7
17
L9
17
5.2
«33
.20
.09
2.50
1,03
3.82
5.2
13

“ ¥Mu = midrometre; TEB = Total exchangeable bases.

26=41

C1
12
8
L
L8
18
5.5
.23
7
.12
3.00
1.15
Lol
5.5
80

}1-52

2C2

52 +

2C3

[ A e
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30il Series 8

rief Description

The soils are deep, yellowish to olive in colour and

imperfectly drained. The texture is sandy loam in surface

lay loam to clay in the subsurface

lﬁmrizons grading through sandy ¢

Middle slope

3

%Parent Material
; Colluvium over residuum from shale

B rrcsent Land Use

o

Uncultivated. Woodland,

r"

Proflle Description

A-=O=1liems gray (5YR 6/1) sandy loam; yellow1sh—red
slightly hards;

A o g

QKSYR 5/6) common fine, distinct mottles; dry;
few, fine fibrous rootss clear, smooth boundary.

AB—1L~35cms light reddish brown (SYR 6/3) sandy loam;

 crrme oty

20
,,,

eyel]ow1sh red (5YR 5/6) many, fine distinct mottles;

drv, hards; few termite holes; few, woody roots; abrupt, gmooth

houndary.
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B1-~35-l7cm; reddish yellow (7.5YR 6/6) sandy loam; yellowish

red (5YR 5/6) meny, fine distinct mottles; dry, very hard many,
fine to mcdium red and black ironstone concretions: few, fine woody
roots; clear, smooth boundary,

B2w-LT~65cmy brownish yellow (10YR 6/6) sandy clay loams
yellowish re?? (5YR 5/6) few, fine, distinct mottlss; weak
subangular blocky structure; dry, slightly hard; fev, finc, to medium
soft red snd black ironstone concretionsy; fow, fine rootss gradual -
smooth boundary.

B3--65-88cmg light olive brown (2.5Y 5/4) sandy clay loams
yellowizh red (5YR 5/6) few, fine, distinct motiles; weak, subangular

blocky structurc; dry, hard; common, fine to medium roots; gradual,

&

=t

smooth boundary, o

2C1-~83-105cms light olive brown (2.5Y 5/L) clay; yellowish
red (5YR 5/6) commen, fine, distinct mottles; weak subangular
blocky structure; moist, firm; few, fine, ironstone concretions;
few, fine, woody roots; clear, smooth boundary,

2C2--105-116cm} 1light olive brown (2.57 5/6) clay; yellowish
red (570 5/6) few, fine, faint m&ttles; moderate subangular

blocky structure; moist, firm; few, fine, §oft black concretions
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Charucterisiics

3 chorical choracteristics of s

0il series & in Awe farm.

Horizon Depth (in cm)

Horizon designation
Particle size (in I )

Clay 2

Fine silt 2=-20

Gearse silt 20-H0

Fine sand 50-200
Coarse sand 2002000
PH 1:2e5 HQO

% Organic carbon
Exch. Na meq/;OOg soil
Txch. K meq/100g soil
Bxche Ca meq/100g soil
Exche Mg meq/100g soil
TEB meq/100g

CEC meq/100g

Base saturation

mi = micrometre; TEB

0~-14

A
10

14
45
23
5e2
63
016
o1
375
1007
5409
649
T4

14=35

AB
13
9
13
39
26
5e2
37
20
o 14
3425
1207
4466

6.8

69

35=41

B1
13
T
1

Total emchangeable bases

47-65

B2
23
T
8
37
25
5‘4
«30
0 20
133
5400
2e14
To4T
147
51

6588

B3
28
11
9
32
20
508
e22
o317
21
8463

12996 -

12417
18,2
67

88~105

2¢1

45
T
6

27

15
640

27

«83

«34
14475
12035
21627
2645

013
091
55

18425

27932

26433

3065
88
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Soil Saries 9

Brief Descrivntion

m.o gsoils are deep, olive brown in colour and imperfectly
drained Lo poorly drained. The texture is sandy loam on the
surface grading through sandy clay loam and sandy clay to clay at
100cm, -

Middle to lower slope

Parent Material

Residwn fep shale

Present Land Use

Unc . bivated., Recently clearly woodland

Profile Description

AeeO~1Lcmg pinkish-grey (7.5YR 6/2), sondy loam; reddish-yellow
(7.5YR 6/6) few, fine, faint mottless dry, slichtly hard; few, fine
to medium ironstone concretions; few, fine, fibrous rootsy abrupt,
smooth boundary.

AC=-1)-35cm; concretionary horizon, Many ironstonc concretionse

201 =e=35-Thcms light olive brown (2.5Y 5/lt) sandy clayy
massive Structur9; dry, very hard; many, fine to redianm ironstone
concretions; Tewgy [ine woody roots; abrupt, smooth bovnanrye.
202~-Th=93cm; olive brown (2.5Y L/L) clay; weak, ¥laty

structure: ¢ry, hard.




Characteristics

o Horizon Dephl, (in cm)

Horizon designation
Particle size (in m)

Clay 2

Fine silt 2-20

Coarse silt 20-50
Fine sand 50-200
Cozrse sand 200~2000
PE 1:2.5 HoO

% Organic carbon

Exch. Na meq/100g soil
Exche K meq/100g soil
Exche Ca meq/100 gsoil
Exch. Mg meq/‘lOOg soil
TEB meq/100g

CEC meq/100g

Base saturction

m = micrometres;

0-14

A
11
14
22
36

17
58

1026
23
«19

6410

2,10

8¢53

1845
. 46

otal ‘
=  exchangeable bases

14=35

AC
32
12
6
26
24
640
63
«34
25
980
3429
13468
2945
46

35-T4

2C1

46
4
2

23

25
640

26

4485
120

T4-93

202
40
10

6
22
22

62

.14
2413
o34
24400
12434
38481
4440
83
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Soil Serics 10

Bricf Description

The soils are very deep, yellowish red in colour and well
draineds The toxture is sand overlying sendy olay loame
Upper slope

Paront Materials

Residuum from sandstone overlain by a sandy colluvium

Present Land Use

Gultivatad but presently under fallow

Profilc Description

AeeO-1Tcm; pale brown (10YR 6/3) sand; weak subangalor blocky
structure; dry, slightly hard; common fine, fibrous roots; clear,
smooth boundarye

ABwed T~420m; Light brown (Te5YR 6/4) sand; weak subangular
blocky structure; dry slightly hard; few termite nests; few, fine,
fibrous roots and few, medium to coarse woody roots; gradual, smooth
boundaory e

Bee2=T6cm; yellowish red (5YR 5/8) gand; weak subangular
blocky structure; dry, hard; few termite nestsy few, fine to medium

roots; gradual, smooth boundarye
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Bt{76=110cm; yellowish rod (SYR 5/8) sandy clay loam; wealk
subansuler blocky structure; dry, haid; few, medium termite nestssg
fewy fine, wooly roots; diffuse, smooth boundarye

Bt2mme]10=156cm; yellowish reé (SYR 5/8) sandy clay loam; week
subangular blocky structure; dry, hard; few picces of sandstone 3

few, fine woody rootss




m.Lla 10, Thysical et

Characioristics

oA i el R

Horizon designgtlon
Particle size (in )
Clay 2

Pine silt 2-20

Coarse silt 20 20"
Fine sand 50-200
Coarse sand 2002000
oH 1:2.5 Ho0

% Organic carbon

Exch. Na meq/100g soil
Excho K meq/1OOg soil
Txche Ca meg/100g soil
BExche. Mg meq/100g soil
TEB meq/100g

CEC megq/100g

Base saturation

mu = micrometre; TES

chaaical characteristics of soil sories 10

Horizon Depth (in om)

in Boma rarm

—
=

0=17

A

2
6
35
55
509
45
o1
209
2450
0666
3436
3D
96

1742 42=76 76110

AB B Bt
2 2 23
2 3
4 2

31 32 26

61 61 46

549 S5ed 5e2

022 «18 «18
«0G .09 11
+05 - 05 06

120 2.13 1413

0433 0.58 0458

1467 2485 195

246 3e3 641

64 86 32

Total exchangeable basese

110-156
Bt2
33

23
39
De2
013
.12
.07
2613
0.70
3.02
6ed -
41
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Soil Series U1

Brief Description

The soils are very deep, reddish=yellow in colour and well
draincd, The texture is . sand overlying . sandy loame
Micddle slope -

Porent Materials

Coarse sandstone rcesiduume

Present Land Use

Cultivated Under cassava

Profile Description

| ApeeO=10cm; yellowish brown (10YR 5/4) sandy weak subangular
blocky structure; dry, softy few fine, fibrous roots; clear,
smooth boundary.

Buyl=ee]l=68cms 1isht reddish brown (5YR 6/4) sand; weak subongular
blocky structure; dry, slightly hard; few tcrmite nests; few, fine
woody roots; gradual, smooth boundarye

Bu2~-68-103cm; reddish yellow (5YR 6/6) sond; weak subangular
blocﬁgrwgggfeﬁard; few termite nests;g few; finc woody roots;
gracual, smoohh boundorys

Bt{ee-103=146cm; reddish yellow (5IR 6/8)1oamy sand to sandy loamj

moderate, subangular blocky structure; drys hard; few termite nestsy

few finc to medium woody roots; clear, smooth boundarye




T2

Bt2med 46=168cm; reddish yellow (5YR 6/8) and pinkish

gray (5YR 7/ 2) sandy loamj woak subancular blocky structure; dry,

har a ¢




Characteriscics

& ghemical charesc eristics of soil series 11 in Doma farm.

Horizon Denth (in cm
O b

Horizon designation
Particle size (in mu)

Clay 2

Fine silt 2-20

Coarse silt 20-50
Tine sand 50-200
Coarse sand 200-2000
PE 13245 Ho0

% Organic carbon

Exche Na meg/100g soil
Ixch. K meq/100g soil
Exche. Ca meq/1OCg soil
Exch. Mg meq/100g soil
TEB meq/100g

CEC meq/100g

Base saturation

mu = micrometre j Tt

0«18 18~41 41=-68 68--103 103=146  146~168

Ap AB B1 B2 Bt1 Bt2
‘ 2 4 6 12 18
2 2 0 0 2 2
4 4 4 4 4
30 32 32 33 28 31
64 60 60 51 54 45 |
54 5e2 561 562 5e2 449 !
.22 017 15 W14 o1 12 |
.09 +10 <09 011 10 011
03 .06 .05 .06 07 .05
1,03 095 45 2,00 o T5 50
#35 25 16 30 «30 .23
2450 1.36 75 247 1022 «89
2.2 . 245 245 249 343 540
100 54 30 85 37 18

Total exchangeable bases,
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Soil faries 12

Brief Descrintion

The soils are deep, light reddish brown to meddish yellow in
colour and well drained. The faint mottling present is due to.
differential weathering in the sandstone rocke. The texture is <
loamy sand greding into sandy clay loam with increaging depth,
Shallower then Soil Series 10,

Site

Middle slope

Parent Material

Residuum from coarse grained sandstone

Present Lond Use

Cultivated but presently under fallow

Profile Desqripmion

Ap=~O-19cr; light brownish gray (10YR 6/2) coarse sand; weak
gubangular blocky structure; dry, slightly hard; few weethered rock
fragments; common, fine, fibrous roots; clear, snooth boﬁndary.

AB~-19=38cm; yellowish brown (10YR 5/L) sand to loamy sand;
weak subsngular blocky structukge; dry, slightly hard; common
weathered rock fragments; common, fine, fibrous roots and few,

fine woody roots; gradual, smooth boundary.
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Bir=e38~57cm; light reddish brown (5YR 6/4)loamy sand; weak,
subangular blocky structure; dry, slightly herd; few, hard, s:ndstone
concrationsy few, fine to medium, woody roois; gr-dual, smooth
boundary,

Bt 1==57=96cm; reddish yellow (5YR 6/8) sindy clay loam; red
(2.5YR 5/8) few, fine, distinct mottles; subangilar blocky
structure; dry, hard; few, fine woody roots; diffuse, smooth
boundarye

Bt2w=m96=128cm; reddish yellow (5YR 6/8) sandy loam to sandy

‘clay loam; red (2.5YR 5/8) few, fine, distinct mottles; dry, hard;

few, fine woody roots.
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Pole 128 DlismIondl ol

Characterigtics

P

chirvaicnl chsrocterisbica

of =0l soriss 12 in Doina Taru,

Horizon Depth (in cm)

Horizon dezignation
Particle size (in i)
Clay 2

Fine silt 220

Coarse silt 20-50

Fine sand 50~200
Coarse sand 200-~2000
pH 1:2.,5 HO

% Organic carbvon

Exch. Na meq/100g soil
Exche K meq/100¢ soil
Exche Ca meg/10Cg soil
Exche Mg meg/100g soil
TEB meq/, 00g

CEC meq/100g

Base saturation

mu = micrometre; TEB

0=19
Ap

4
6

34
54
5e2
o34
o14
O 5
4410

1407

536
3e¢D
100

19-38

AB

33
55
53
26
.03
«05
1425
037
1469
2e4
70

3857

Bw

31

57 .

5e1
.07
.08
.05
1,00
0415
1428
2ed
53

Total exchangeable bases.

57~96

Bt1

28
A
4

25

39

5e3

«21

o1

.09

2450
1403
373
649
54

96128
Bt2

20
2
4

26
48
562
011
«10
07

1410

0.64

1091

6oT

29




Soil Series 13

Brief Description

The soils are very deep, gray in cojour snd poorly droinede

The texture is a loamy sand throughoute

Valley bottom .

Parent Material

Mainly alluvial deposits:

Present Land Use

Cultivated . Under cassava

Profile Description

Ap=—O-=14cm; gray (5YR 6/1); loemy sand; weak subangular
blocky structure; dry, slightly hard; many, fine to medium
fibrous rootsj clear, smooth boundarye.

AC~m14m350m; light yellowish—brown (1OYR-6/4) Loamy sand;
yellowish red (5YR 5/8) common, fine, distinct mottles; weak
subanpgular blocky structure; drys; slightly hardj common, fine to

medium fibrous roots; gradual, smooth boundarys

01=—=35=64cm; pinkish groy (7.51R 7/2) loamy sand; yellowish red

(5YR 5/8) many, fine, distinct mottles; medium, subangular blocky
structure; dry; slightly hard; few soft concrciions; few, fine,

fibrous roots; gradual, smooth boundarye
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202--6li=101cm; light gray (2,5Y 7/2) loamy sand; yellowish
red (5YR 5/8) common, fine, distinct mottlgs;.sfrﬁétﬁreless l' .
mhist friablg; soft, black, rock fragments) few, fine, fibrous
roots; clear, smooth boundarye

D(03=-101-128cm; light olive brown (2.5Y 5/6) loamy sand;
yellowish red (SYR 5/8) common, fine, distinct mottless -
structureless; moist, friable; soft, black rock fragments; abrupt,
smooth boundary;

2C0g—~128-198cm; gray (2.5Y 6/0) gleyed loamy sand; structureless

moist, very friable.




Table J3: Physical and chemical characteristics of soil series 13 in Doma farm

Characteristics

Horizon Depth (in cm)

Borizon designation
Particle size (in mu)
Clay 2

Fine silt 2-20

Coarse silt 20-50

Fine sand 50-200
Coarse sand 200-2C00
pH 1:2.5 320

% Organic carbon

Exch., Ne meg/100g soil
Exch., K meq/100g soil
Exch. Ca meq/100g soil
Exch, Mg meq/100g soil
TiB meq/100g

CEC meg/100g

Base saturation

O=-1L

Ap

-~

3
5
12
36
nn
5.2
.52
.11
.12
1.50
«39
2,12
1440
53

o0 = nicrometre; TED

1h-35

AC

35-6L

C1

12

LO
110
5.0
.28
<11
.07
2.50
<39
3.07
4.8
Jn

= Total exchangeable bases

611-101

2C2

39

L5
5.0

.15

101-128

L9
.09
.09
.05

1.15
<1

1.143

2.4

60

128-198

2Cg

9

3

3

32

53

L6
W12
.10
.07
.70
W12
099

2.4
L1
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Soil Series 14

Brief Degcription

The soils are moderately deep, pink to pinkish gray in colour
and well_drained; The tex . ure is sand changing to sandy loam
at 130cm,

Lower slope

Parent Material

Medium to coarse grained sandstone

Present Land Use .

-~

Uncultivated. Recently cleared woodland

s

Profile Description

Aran120m; pinkish gggy»<5YR 6/2) fine sand; dry, loose; few,
fine, irénétoge concretionss common, fine fibrous roots; clear,
wavy boundary.

ACT=-12-l1cmg pinkish gway (5YR 7/2) fine sand; weak subangular
blocky structures; dry, soft; few, fine, ironstone concretionss
few, fine fibrous roots and few, fine, woody roots; clear, wavy
boundary.

AC2~-]}1=85¢cm; pink (5YR 7/3) loamy fine sand; weak subangular
blocky structure; dry, soft; few, fine to mediwn ironstone

concretions; few, fine, woody rootsj; abrupt, wavy boundarys
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C‘]r—-—-85—1300my pink (5IR 7/4 edium sand; _structureless,

moist, friable, many fine to nwdlum, ironstone ooncrotlons, many,
weathered sandstone fragments, few, fine fibrous roots and few, fine,

woody roots; gradual, wavy bounc.arye

(2remeq30=1990m; pinkish gray (7.51R 7/2) fine, sandy loam;

structureless; moist, firm, many, fine to medium ironstone

concretions; common, weathered sandstone fragnentse

RTINS
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Brief Degcription

The soils are reddish yellow in colour and well drained.,
The texture is sandy loam to sandy clay loam, Ironpan underlies
the soils ot about 100cm.
Site

Crest and upper slope

Parent Hateriql

Vediun to coarse grained sandstone residuum

Pregsent Land Use

Cultivated, Under fallow

Profile Description

Apl--0=1Toms pinkish gray (5YR 6/2) loamy sand; weak angular
blocky structure; dry, softs; common, fine fibrous roots and few
fine, woody roots; clear, wavy boundary.

Ap2==1T~li3cm; light reddish brown (5YR 6/L) loamy sand;
stractureless; moist, friable; few, fine, fibrous roots and few,

fine to medium woody roots; gradual, wavy boundary.

01y 3-68cm; reddish yellow (5YR 6/6) sancy loam; struotureless;_"ﬁ

ﬁoist, firng few, fine woody roots; clear, wavy boundary.

02wm68-102cms reddish yellow (SYR 6/8) sandy loam to sandy Elay
loam; moderate, angular blocky structure; moist, firm; few, fine,
goft, red ironstone concretionss few, fine, woody roots.

2Cm~-120cm 4 Jronpane.



fabla 15¢ FThysiczl ~nd ch

emical data of scoil saries 15 in Keans Farm.

Horizon Depth (in cm)

Horizea desisnation
Particle size (in 1 )

Clay 2

Pine silt 2~20

Coarse silt 20=50

Fine sand 50-=200
Coarse sand 200--2000
pH 1:2.5 HY0

% Organic carbon

Exche. Na meq/100z soil
Exche K m2g/100g soil
Exche Ca meq/1603 soil
Exch. iz meq/100g soil
TEB meq/100g -

CEC meq/100g

Base szturation %

m = hicrometre; T

0-17

2
16
62
14

601
61
212
14

3.35

1,02

4463

4o

99

17-43

58
ol
012
+08

1425
46

1691

248

68

43~68

C1
17
3
1
54
15
54
«20
«13
17
2,10
1405
3.45
59
58

Total exchangeable bases.

68~102

c2
20
6
12
47
15
58
15
.13
18
2430
1415
3476
6¢4
59




Soil Series 16

Brief Description

The soils are shallow, yellowish-red in colour and well

drained, The texture is fine sandy loam.

Site

Upper slope

Parent Material

Medium to coarse grained sandstone regiduum

Present Land Use

Cultivated. Yam farm

ProfilevDescription

Ap-=0=16cm; reddish brown (5YR 5/3) loamy fine sand; weak,
angular blocky structures dry, softs few sandstone fragments; few
termite nestss few, fine, fibrous rootss clear, smooth boundary.

Bt 6~ cms yellowish red (5YR 5/8) loamy fine sand; weak
angular blocky structure; moist, friablej many, Yine to medium
sandstone ncdules; few termite channelss few, fine to medium woody
rootss clear, smocth boundary.

Bto—-l,1=68cms yellowish red (SYR 5/8) fine sandy loams weak
to moderate angular blocky structure; moist, friables few, saﬁdstone
noduless few termite nestss few, fine woody rootsy clear, wavy
boundary

Cr1~~68-93cm; strongly weathered sandstone rcok;k

Cr2~~93-112cmy slightly weathered sandstone rock;




Table 16: Physical and chemical data of soil series 16 in Keana Farm,

Characteristics

Horizon Depth (in cm)

Horizon designation
Particle size (in mu)

Clay 2

Fine silt 2-20

Coarse silt 20-~50

Fine sand 50~200
Coarse sand 200-2000
pH 1:2.5 H2O

% Organic carbon

Exch, lla megf100g soil
Exch., K meq/100g soil
Exche Ca meq/100é soil
Exch, Mg meq/100g soil
TEB meg/100g

CEC meq/100g

Base saturation %

mu = micrometre;

0-16 .

Ap

6

7

58

22

549
.68
o1
021
£.00
1.58
6.93

1547
Ly

16-131

Bt
8

8
Lo
31

6.0
.2l
7
7

3.85

1,48

5.67
945
60

1, 1-68 68-93
Bt2 Cr1
13 6

5 5

8 9

L5 50
29 30
6.0 6.0
.20 .09
.16 .18
.20 22
L4e 15 3.50
2.43 2.15
6.9 6.35
12,7 11,5
55 55

THB = Total exchangeable bases.

93-112

Cr2

36
6.2

22
A7
;28
3.62
8429
1he2
58
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Soil Series 17

Brief Description

The soils are deep, red in colour and well drained. The

texture is sandy clay loam.
Site
Middle slope

Parent Material

Residuum {rom medium to coarse grained sandstone

Pregent Land Use

Cultivated, Yam farm

Profile Degcription

Ap—-0=10cm; reddish brown (SYR 5/3) loamy fine sand; weak
subangular blocky structure; dry; softy few termite holes; common,
fine, fibrous rootls; clear, wavy boundary.

Ap2——10-19cm; reddish brown (SYR L/L) loamy fine send; weak
fibrous roots

subangular blocky structure; dry, soft; few, fine,

and few, fine to medium, woody roots; claar, or.oth bolndarye.

Ap3-19=30cmg light reddish brown (5YR 6/1,) loamy fine sand; weak

subangular blocky ;truoture; dry, slightly hard; few, fine to medium
woody roobs; clear, wavy boundarye

Bt1--30-67cm; Ted (2,5YR Li/6) sandy clay loam; brownish yellow
(10YR €/6) cowmbn, fine, distinct mottles; weak, subangular blocky

structure; moist, firm; few, fine, woody roots; gredual smooth

boundary;




88
Bt2—~G7~1130m; red (2451 4/8) sandy olay loam; weak subangular
blocky étrﬁcture; moist, firm; few termite holes; few, finc woody
rootss diffuse, smooth boundarye
Bt 3~a113=t420m; red (2.5YR 4/8) sandy olay loam, weak

subangular blocky structurej moist, firme




Tible 17y Piorsicol end chemical characteristics of soil series 17 in Keana Farin

Clhiaraechteriagtics

Horizon Depth (in om)

Horizon desiznation
Particle size (in mu )
Cley 2

Fine silt 2--20

Coarse silt 20-50
Fine sand 50=200
Coarse sand 200--2000
PH 1:2.5 Ho0

% organic carbon

Exch. Na meq/100g soil
Zxche X meq/100g soil
éxch. Ca meq/100g soil
Exche Mg meq/100g soil
TEB meg/100g

CEC meq/100g
Base szaturation

mr = micrometre; TEB

0-10
Ap

2

4
13

59
22

6o
098
o12
18

4,400

1.07

5.37

97
55

Total exchangeable basess

10-19

Ap2

3
10
56

27
6,0
037
110
.12
2440
061
323
640
54

19-30
Ap>

6

3

11

55

25

6.0
31
o111
0013
2,00
069
2,93

55
53

30-67
Bt1

33
4
5
44
14
5.3
34
.16
026
4,00
1430
5672
1642
53

67~113
Bt2

28

9
46
15
544

14

.16

« 20
4485
1438
6.59

1560
44

13143
Bt3

25
4
7
48
16
5ed
15
W17
.18
4480
1032
6+47
1247
51
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90311 Series 10

Locgbions Lafia Seed/Research Farm

Brief Description

The 'soils are very deep, red in colour and well drained,
The texturc is sandy loam grading to sandy clay loan with
increasing depths There are no concretions oOr mottles présen%.
Crests and upper slopes

Parent Material

Regiduvm from coarse to medium grained sgndstone

ngsgntLand Use

Eultivated; Under cassava

profile Description

Ap=-0 =21cmy brown (7.5YR 5/l4) fine sand; weak subangular
blocky structures dry, slightly hard; common, fine fibrous rootss
clear, smoéth bQundary.

PA=—-21=33cm; reddish brown (5YR 5/L4) sand '» loamy sandj
weak subangular blocky structuls; dry slightly hard; few,
fine fibrous roots; gradual, smooth %oundary;

Bie-33-G1cmg yellowish red (5YR 5/6) sandy loam, weak to
moderate subangular blocky structure; dry, hard; few, fine 1@

medium fibrous roots; diffuse, smooth boundarye
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Bt2w61-108cms red (2.5YR 5/6) sondy loam; moderate
angular blocky structure; dry, hard; few fine woody roots;
3 diffuse, smooth boundarye |
B}3==e108=186cm; red (10R 4/6) sendy clay loam; moderate
friablej few, fine

subangulor blocky structureg moist,

fibrous rootsa




Table 12: Physical aad

Characierissics

- e

chemical data of soil series 10 at Lafia Seed Fargp.

Horizon Depth (in cm)

Horizon designation
Particle size (in mu)

Clay 2

Fine silt 2-20

Coarse silt 20=50
Fine sand 50-200
Coarse sand 200-2000
pH 1:2.5 H0

% Organic carbon

Exche Na meg/100g soil
Exch. K meq/100g soil
Exch, U= meq/100z soil
Exche Mg meq/TOOg soil
TEB meq/100g |
CEC meq/100g

Base saturation %

mr = micrometre; TEB

0~21
Ap

3

4
49
40

5.8
43
14
.08

3.10
76

4,08

4o

100

21=33

BA

. Oy

co N

4
39
6.0
032
13
.07
3440
« 90
4,50
443

100

33~61
Bt1

17
3
2
47
30
5.8
19
24
17
2410
+99
350
56
63

= Total exchangeable bases

61~108
Bt2

14
.03
3,00
1415
4e37
569
T4

103186
Bt3

546
011
e13
.06 8

2430 '

1.07

3456

6.0
59
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So0il Series 19

Brief Description

The soils are deep, pinkish gray in colour and moderately
well draineds The texture is . fine sand to loamy sand in
the surface horizons and  sendy clay loam in the subsoils’
Mottles are common bhelow 60crie

Mjddle slopes

Parent Material

Residuum from coarse to medium grained sandstone

Present Land Use

Cultivatcfle. Bndermaize

Profile Description

Ap=-0-1Tcms gray (10YR 5/1) sand; weak subaggular blocky
structure; dry, slightly hard; common, fine fibrous roots;
clear, smooth boundary.

BA—-17-33cm; pinkish gray (5YR 6/2) sond; weak to moderate
subangular blocky structure; dry, slightly hard; few fine
fibrous roots; gradual, smooth boundory e

B~¢-33~630m; light reddish brown (5YR 6/3) loamy sand -j

reddish yellow (5YR 6/6) few, fine and faint mottlesj weak to
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moderate subangular bloclky structure; dry, slightly hards
fow, fine woody roots; gradual, smooth boundary s

Btm=b3=106cm; pinkish gray (7.5YR 7/2) sandy clay loamj
red (10TR 4/8) common, medium and distinct mottles; weak
subangular blocky structure; dry, hard; few, fine woody rootss,
gradual, smooth boundarye _

Bt g-m106~133cm; light gray (T«51R 7/0) sandy clay loam;
red (10YR 4/8) to yellow (10YR 17/8) comiion, fine and distinct
mottles; weak subangular blocky gstructure; dry, hard; few soft

concretions; few, fine woody rootss.
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le 19 Puysical cao chemicel deta of soil ssries 15 in Laf.s Seed Farm.

Characteristics Horizon Depth (in om)
T4 T A733 . 3363 63-106 106~133
Horizon designation Ap BA B Bt Btg
Particle size (in mu)
- .
Clay 2 2 3 5 29 29 i
Fine silt 2820 2 2 3 1 3 ‘ i
Coarse silt 20-50 6 T 6 8 7 |
Fine sand 50-200 44 46 43 35 . 34
Coarse sand 200--2000 46 43 43 27 27
pH 1:2,5 Hp0 56 5.8 5.9 562 540
% Organic carbon 47 024 .12 .18 <<‘ «08 , |
Exche Na meq/100g soil 11 .10 .19 11 11 ’
Exch. K meg/100g soil «09 .09 0T W14 .09 '
Exche, Ca meq/100g soil 4,00 3410 1410 4400 2.80
Exche Mg meq/100g soil .68 67 41 1448 1.19
TER meq/100¢ 4488 3496 177 5273 4419
CEC meq/100¢g 349 3e1 2.2 1445 70
Base saturation % 100 100 80 40 60
my = micrometre; TEB = Total exchangeable bases.
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Soil Series 3

Location: At Lafia Seed/Research Farm

Brief Description

The soils are deep, reddish yellow in colour within 100cim
of the surface and light gray below thetb depthe The soil is
mottled below 40cm, the mottles being red to yellowish red in
colour indicating imperfect drainage cornditionse The texture
loamy gand in the.popsoil and sandy clay loam in thé subsoils
Ironsﬁéne concretions are common in the subsoil tut absent in
the surface horizonss
8ite

| Lower middle slopes

Parent Material

Residuum from coarse to medium grained sandstone

Present Land Use

Cultivated., Under malze

Profile Description

Ap—O—19cm; light brownish gray (10YR 6/2) loamy sand;

is

weak anguler blocky structure to structurelessy dry, slightly

hardy common, fine fibrous roots; abrupt, smooth boundary.
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AB-—19=39cm; light brownish gray (10YR 6/2) loamy sand;
weak angular blocky structure; dry, slightly hard; few, fine
woody roots; clear, smooth boundary.

Bt 1==e39=660m; reddish yellow (745YR 6/6) sandy clay loam;

reddish yellow (5YR 6/8) few, fine, faint mottles; weak angular

~

Y

blocky stiructure; dry, hard; few ironstona concretionss few
teymite nests; few, fine woody roots; abrupt, wavy boundary.

Bt2==66-81cm; reddish yellow (745YR 7/8) sandy clay loam;
reddish yellow (5TR 6/6) common, fine, faint mottles: weak
agular blocky structure; dry, very hards many medium
ironstone concretions; abrupt, smooth boundiry.

Bt3—-81-4108cm; reddish yellow (7.5YR 7/8) sandy
clay loam; red (2.5YR 5/6) to light gray (257 7/2) many,
medium distinct mottles; weak subangular blocky structure; dry,
hard; few ironstone concretions; common termite nests; gradual,
smoofh boundary «

Bt4~~108~16Tcm; light gray (2.5Y 7/2) sondy clay loam; rod
(2.5YR 4/8) to liaht yellowish brown (10YR 6@4) many, medium
distinct mottles; weak angular blocky structure; dry, hard,

few ironstone concrctions; occasional termite nestg,




Pable 20 Faysicel ~nd chamical data of soil series 3 in Lafia Seed Farm.

Charactearistics

Horizon Depth (in cm)

Horizon designation
Particle size (in mu)
Clay 2

Fine silt 2=20

Cocrse silt 20-50

Fine sand 50~200
Coarse sand 200-~-2000
pH 1:2.5 H0

% Organic

Exch, Na meq/100g soil
Exche K meq/100g soil
Exche Ca meq/100g soil
Exche Mg meq/100g soil
TEB meg/100g

CEC meg/100g

Base saturation%

mu = micrometre; TED

0-19
Ap

o N

52
34
6.0
5T
1e3
013
4430
82
538

646
82

27
5.8
+39
o1
09
3.00

o T4

394
446
86

39-66

Bt1

34
5
6
3
12
449
.38
«15
1T
3450
1e11
4493
150
33

Total exchangeable basese

66~381
Bt2

29
4
11
38
16
5e2
17
14
o13
2490
«99
Ae16
1540
28

81-108
Bt3

28
6
12
45
9
562
14
14
015
4,60

1.68 .

6657
Ted
89

108-167
Bt4

32

39
12
5.4-
.08
.15
13
4e10
1465
6.03
12,5
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Soil Series 20

Brief Description

TMe soils are deepy dark brown in colour and poorly

drainede Thc texture is a sandy loams A fow ironstone

concrebions are present in a1l horizonss The concretions in

the topsoil arec hard and those in the subsoil are softe

Site

Lower slopes and valley bottoms

Parent Material

Alluvial deposits

Present Land Use.

Cultivate@e Under fallow

Profile Description

(10YR 3/2) sandy loamj
weak,

Ap~-0=20cm; Very dark gray brown

strong brown (745YR 5/6) many, fine and distinct mottles;

medium subangular block structure; dry, slightly hard, moist

friable;few, fine to medium red ironstone concretionsj red

gtains in root channels, many fine fibrous roots; diffusc,

wavy boundary e

AB—20=30ci; dark brown (10YR 3/3) and brown (Te51R 4/2)

sandy loamj strong brown (7.5YR 5/8) few, fine and faint
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mottles; weak, medium subangular blocky structure; dry, hard
moist firm; few fine, hard red ironstone concretiong; few
many fine fibrous roots, common medium woody rootss
diffuse, wavy boundarye
BC—-30-58cm; brown to dark brown (10YR L/3) sandy ioam;
brown to dark brown (7.5YR L/L) common, medium and distinct mottles;
weak, medivm subangular blocky structure; dry hard, moist“firm;
few, medium hard red ironstone concretions; poteh-r.ls; many fine
fibrous roots, common medium woody roots; diffuse, wavy boundary, -
BC—=58-8licms brown to dark brown (10YR L/3) sandy loam;

brown to dark brown (7.5YR L/L4) common, medium and distinct

mottless gtructureless; moist and firmg few, fine soft red ironstone
concretiongs potchardg;few, fine to medium woody rools; clear
smooth boundary,

Cem8lw1lyOcn; gray (10YR 5/1) wet sandy loam; brownish yellow
(10YR 6/8) many fine to medium, distinct mottles; structureless;

wet and sticlky; few, fine soft red ironstone conuretions; few fine

to coarsc woody roots,
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Soil Series 21

Brief Description

The soils are deeDy yellowish to gray in coloux and imperfectly

drained. The texture is sandy clay loam over claye

f Site

Uppexr slopes

Parent Material

Rediduun from sandstone and shaie

Parent Land Use

Cultivated, Under sorghum

'Profile Description
Ap--0=10c1; pale brown (10YR 6/3) sandy clay loam;

fine fibrous roots; clear,

weak medium,

subangular blocky structure; dry, hard; few,

cmooth boundarye

Bt1=10=-26cm; brownish yellow (10YR 6/6) clay" vellowish red

(SYR-5/6) few, fine, faint mottless weak subangulor blocky

gtructure, GQTY, hard; few fine, soft black concretions;

few, fine fibrous roots and few, fine to mediwa woody wootss

gfadual, gmooth boundarye .
Bt0mm26--Themy olive yellow (2.5Y 6/6) clays yellow h red

(SYR 5/6) common, fine, distinct mottles weak, subangular blocky
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“'structure; dry; hard; few, fine to medium soft black
concretions and common, fine to medium ironstone concretionss
few termite nests; few, fine to medium woody roots; gradual,
smooth boundary.

Be——~TL=10L¢m; pink (7.5YR 7/t) gravelly, sandy clay loams
gtructureless; dry, hard; commomn, fine to medium soft black
'oCncrefions; few, fine woody rootss gradual, smooti boundarye

O=m10l=135cms light gray (2.5Y 7/2) gravelly sandy clay
loamg structureless; dry, hard; common, fine to medium soft
Black concretions and many fine to medium yellowish red

ironstone concrelionss strongly cemente lo.
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Table 22:¢ Physical and chemical daga of soil series 21 in Ob

AR W

i Farm,
Characteristics Horizon Depth (in.cm) }
0-10 10=~26 26-TL Th-10L 104=~135
Horizon designation
Particle size (in mu) Ap Bt1 Bt2 BC C
Clay 2 2l 40 L, 30 32
Fine silt 2-20 L 12 10 8 8
Coarse silt 2Q—SO 6 8 8 6 6 ' H
Fine sand 50-200 29 31 30 27 29
Coarse sand 200-2000 37 9 8 29 25
PH 1:2.5 H,0 L8 4.8 5.2 5.4 5.8
% Organic carbon e 11 1.15 .58 «33 <19
fxche Ne mec/100g soil .11 .18 .27 <65 .38
fxche K meq/100g soil 205 433 30 R «37
Exch, Ca meg/100g soil 50 3,38 1,78 2,10 1.96
Exch, Mg meq/100g soil .28 2055 2,71 L.61 L.93
TEB meg/10Cg .94 6oLl 5.06 RTT T.€h
CEC meq/100g 643 2740 28.5 32.3 28.5

Base saturation -

N—— -

mu = micrometre; TEB

Total exchangeable bases.
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Soil Series 22

Brief Description

The soils are very deep, light grayish in colour, and
imperfectly drained, The texture is clay 1oam;
Level crest

Parent Material

Residuum from fine sandstone and the overiying colluvium

Present Lend Use

Cultivated, Under maize

Profile Degecription

Ap=-0--23cms light olive brown (Q.SY s/1) loam; moderate
subangular blocky structure; dry, slightly hardy few, recddish
soft concretionss few fine, fibrous roots and few, coarse woody
rootss clear smooth boundary,

Bt1--23=38cm light yellowish brown (2,5Y 6/L) clay loams
reddish yellow (5YR 6/8) common, fine, distinct mottles; weak
aubangulor blocky structure; dry, slightly hard; few fine, soft
black concretions; few termite nestss few, fine, fibrous roots

and few mediuwm woody rootss clear, smooth boundarye.
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Btom-28=~81cm; pinkish gray (7.5YR 7/2) cley Togms reddish
yellow (5YR 6/8) oomﬁon, fine to medium, distinc! mottles; wenk
subangular blocky gtructure; dry, hards few Tinc to medium soft
black concretions; few termite nests; few, fine woody rootss
gradual, smooth boundary.

Btgl——81-116cms light gray (5YR 7/1) oley léam; reddish
yellow (SYR 6/8) common, fine to medium, distinct rottles; weak
subangular blocky structure; dry, hard; common, fine to mediunp,
soft black concretionsg gradual, smooth boundnry e

Btao=—-116=-141cm; light gray (5Y 7/1) clay icamy reddish
yellow (5YR 6/8) common, fine to medium, distinct mottless weak
subangulor blocky structure; dry, hard; many, fine to mecium,
goft black conoretions; diffuse, smooth bounda ;

Btg3-=141-193cm; light g&ayl(SY 7/2) clay locm; red
(10YR 1}/8) nany, fine to mediun, distinct mottles; vodere te
subéngulur blocky structure; moist, firmy fow, I'ine, soft black

concretionse




e i T R A R e DL et TR I T e B e R i e

Tails 23: Puoysical +al. chauical data of soil series 22 in Obi Farm.

Charactoristics

s

Horizgon Depth (in cm)

0=23 23~38 38-81 81--116 16-141 141193

Horizon designation  Ap Bt1 Bt2 Btgt Btg2 Btg3
Particle size (in )

Clay 2 24 30 36 34 34 39
Fine silt 220 24 19 17 13 12 1
Coarse silt 20~50 15 14 18 11 13 10
Fine sand 50-200 31 30 22 30 30 29
Coarse sand 200-2000 6 T T 10 1" 11
pH 1:245 HpO 5e4 5.0 5e4 5¢8 641 6ol
% Organic carbon 1623 61 $35 27 17 12
Exch. Ne meq/,00g soil .18 .18 .23 34 o e52
Exche K meq/400z soil 025 .21 +50 .28 .29 e31
Exch. Cg meq/100g soil 375 2.25 2415 2,63 2475 3425
Exch. Mz meq/100z soil ©3.87 2461 2,62 3.87 4,24 4,90
TEB meq/100g 8,05 5425 5650 Te12 7669 8.98
CEC meq/100g 22,0 2045 2445 2443 23,0 18,8

Base saturation ' 37 26 22 29 33 48

mu = micrometre; TEB = Total exchangeable bases,
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Soil Series 23

Bricf Description

The soils are deep, olive brown in colour cnd poorly. drained.
The toxture is claye

Site

Middle slopes,

Parent Material

Resgiduum from shale

Present Land Use

Uncultivated. Recently cleared woodland

Profile Degeription

Aj-=0=18cm; grayish brown (2.5Y 5/2) sandy clay loam; medium
subangular blocky structure; dry, hard; few, fine, fibrous roots
and few, fine 1o medium, woody roots; surface cracks; clear,
gmooth boundary e

Bo—-]3=34cm; light reddish brown (5YR 6/3) clay; structureless;
dry, loose; common, fine to moderatce soft reddish brown concretions
and few, fine, ironstone concretions; few, fine, fibrous roots
and few, fine woody roots; cleap, smooth boundarye

Bt 1ras3dmATom; light olive brown (2457 5/4) clay; yellowish

red (5YR 5/8) common, finc to medium, faint mottles; moderate




5

E
b
2
i
A
;
H

3 L e G AT e i

gy

A i L

L i SR S K A

4
X
3
5
%
3

109.

subangular Llocky structure; dry, hard; few, fine to medium,
ironstone concretionsy few, fine, woody roots; clear, smooth
boundary e

Bt 2wl T=119cin; olive brown (2.5Y 4/4) clay; yellowish red
(57R 5/8) coiimon, fine to medium, faint mottles; moderate %o
strong subangular blocky structure; dry, very hard; few; finc to
medium soft concretions; few, fine, woody roots; clear, smooth
boundary s

Bt3==119~140cm; light gray (5Y 7/2) olay; yellowish red
(51R 5/8) common, fine to medium, distinct motiles and red
(2.5Y 4/8) common, fine, distinct mottles; weak, platy structure;

dry, slightly hard; few, black weathered rock fragments.
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iiysical and chemical characteristics of soil series 23 in Obi Farm

Characterintics Horizon Depth (in cm)

0=18 18-34 34=4T7 47=119 119-140
Horizen designstion Al BC Bt1 Bt2 Bt3
Particle size (in mu) '

Clay 2 28 48 60 62 56
Fine silt 2-20 18 18 9 11 13
Coarse silt 20-50 10 4 5 3 4
Fine sand 50~200 37 23 23 22 24
Coarse sand 200-2000 7 7 3 2 3
PH 1:2.5 H50 565 5e4 54 5e4 5e2
% Organic carbon 2440 «36 «56 o 41 <07
Exche Na me3/100g soil «28 o34 o1 1635 2,09
Exch. ¥ meq/100g soil 38 40 .82 1402 1,02
Exche Ca meq/100g soil 6450 3.50 4458 6438 3375
Exch. Mg megq/100g soil 9.70 Te40 11651 18409 22,20
TEB meq/100g = 16486 11464 1732 27«34 5T+06
CEC meq/100g ‘ 4042 32,8 2867 20,7 3840
Base saturatibn 42 35 60 100 100
mi = micrometre; TIB = Total exchanBeable bhases, '
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Soil Series 2L

Brief Description

The soilg are very deep, gray in colour and imperfectly
drained, The texture is sandy clay loam in the unver horizons

-

and 8andy loam in the lower horizons.
Flat bottom land

Parent Material

AlJuviol

Present Land Use

CGultivated, Under sorghum

Profile Description

Ap=-O=12cm; grayish brown (2.5Y 5/2) loem; wecks subangular
N blocky structureg dry, hards common, fine to medium fibrous roots
l? and few, fine, wocdy roots; clear smooth boundary.

'é Bl1—w12=l2cms light oMive brown (2.5Y 5/lt) scndy clay loams
brownish yellow (10YR 6/8) common, fine, digtincv mottlés; weok,

i subangulor blocky structure; dry, slightly hard; few to common,

Lg ‘soft, block concretions; few, fine fibrous roots; clear, smooth

boundary;




[P0 DU

112"

Bto==ly2=TTCmy &roy (5YR 6/1) sany clay loam to clay loam;
brownish yellow (10YR 6/8 ) common, fine, distinct mottless weak,

gubangular block structures moist firm, common fine to medium
9 9 9 _ 9

soft black concretions; few, fine woody TOOts; diffuse,

smooth boundalys » )
OPC-=TT7=126ciy light gray (5YR 7/1) sandy loam; brownish

yellow (10YR 6/8) common, distinct mottless wenk subrngular

blocky struqturo; moist, firmj common, fine to wedivm, soft black

concretions, common ironstone concretionss few fine, woody roots;

diffuée, agmooth boundary.

50em126~158cm; light gray (5YR 7/1) sandy lozimg prownish
yellow (1072 6/8) cormon, fine, distinct mottles; weak subangular
blocky struciture; moist, firmj many, fine to mediuwm, soft black

concretions, COMICH ironstone concretionss few, fine woody roots.
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Table 25¢ Phyéical and chemical data of soil series 2 in Obi Farm

Characteristics ' Horizon Depth (in cm)

0-12 12-42 Lo-T7 T7-126 126-158

Horizon designation

Particle size (in mu) Ap Bt1 Bt2 2BC 2C

Clay 2 30 23 32 15 17

Fine silt 2-20 10 17 13 5 7

Coarse silt 20-50 1L 13 11 19 16

Fine sand 50-200 39 38 35 50 50

Coarse sand 200-2000 T 9 9 11 10

PE 1z 2.5 5,0 5.0 5.1 5.2 5.3 5.3 |
% Organic carbon .28 2.15 .26 .07 .10 |
BExche Nz meq/100g soil .19 .27 .20 o 17 «35

Exche K meq/100g soil .15 .29 .16 15 - .21

Exch, Ca meq/100g soil 163 5.80 1.30 1430 1.90

Exch. Mg meq/100g soil 0.77 3.22 0.67 0.84 1.89

TEB meqg/100g 2,74 9.58 2.33 2,46 L.35

CEC meg/100g 18.8 29.5 21.8 13.3 14.8

Base saturation % 15 32 11 18 29

mu = micrometre; TEB . = Tot,l exchangeable bases. - i
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Jropsrod Lend Capmbility Clozses: Northern Nigeria (after Ghana Modifisd from USDA Soil Genservation System)

!

Class and Sub Clagg Cﬁgjacteristics

Definiticn

ry good land with

nor or no physical
witations to mechanical
dtivation.

One class only - no sub classes

Deep to very deep Mederzte to high water holding capacity

Well drained ~Medium inherent fertility

Medium textured Good capacity for fertiliser utilisation ‘
Nearly level to gently sloping Slight erosion

Moderately permeable No damaging overflows

derrte ¥o high productivity can be sustained with a few but good management prectices such as 1) maintenance of fertility

;ulching, manuring, S addition of fertilisers establishment of a l=gume in the rotation 2) countour ploughingi )
IIe ITw IIs :

Moderate to high erosion hazard  Imperfect to poor internal Mederate to slalliw“d;pth '

#v phvsical limitations to  Sloping or undulating topography drainage Low or moderate water holding capacity

chanised cultivation but Gravelly or stony texture Excessive wetness

Aderate to good land with

Either very slew or very rapid
.ich can be corrected, Heavy textures : permeability
Preseunce of salts Low inherent fertility
Occasional to moderste Fzir or lew capacity to utilise added
overflow hazard fertiliger

Cerate productivity can be maintained by following recommendatiouns for Clases I with additiconal water control measures such as
-szs waterways, close stripcrornping based oun contour terraces or bunds . '

ITTe I1Iw : IITs
Moderate to high erosion hazards Poor to excessively

ir to good land, best

ited for peremnial vege— Shallew depth, to bedrock, ir~npan i

hp Sloping to hilly topography drained soils concretions or clays ,
ion, that can be . ; j
ot o Very gravelly or stony texture Heavy textured soils Poor drainage
chanically farmed with Moderat flow h a Light textured and/ 1 |
st care. Hand culti- oderate overflow hazar ight textured an orrgrave ly or sbony
tion or bullock farming .50113 .
2. . Either very rapid or very slow
~» be practised. -

permeability :

Low water holding capacity
Lew imherent fertility

Low #apacity to utilise added fertiliser:
e productivity of these soils may be maintained by following intensely the same prectices recommended for II soils but rotztions

: be practised should include long periods of forage or tree crop production

T NET TR




These soils commonly occur on
hilly or steep topography and
#re subject to moderate or
gevere erosiom,

The productivity of these soils for perennial crops can best be mainta

IVs

IVe

Moderate to severe erosion hazard
Steep or rocky slopes

Excessive drainage

Very shallow depth and stoniness

Extremes in texture, very iiéhti
Rapid or slow permeability . . :
Low or very low moisture holding ‘capacs
Low inherent fertility e '.PaCity'

Fair or boor capacity to utilise addeafféifiiizérglv m

ined by raising their fertility lavsi iarwugh mulching,”

application of manure and/or the inclusion of a leguminous crops in the rotation, z

control practices is essential even when such soils are hand cultivated,

The establishment of ‘$iringent erosion

The

ultivetion, With care,
t

e lands have a severe erosion hazard and are too steep, too stony, too dry or too wet to he suitable

limited clearing and very limited hand cultivation m2y be carried out.
controlled grazing, recreation and watershed protection are recommended,

for any type of mechanical
Pereunial tree crops, forestry,

Moderately alkaline

Shvimn ocdxr Allralanre

7-9 i 804 ]
8.5 = 940
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Soil Colour

Soil Depth

Soil Textfure

Sandy soils

Loamy soils

Clayey soils

Soil Reaction

Bxtremely acid
Very strorgly acid
Strongly acid-
Moderately acid
Slichtly acid
Neutral

Slightly alkaline
Moderately alkaline
Strongzly alkaline

Very strongly alkaline

116,

Glossary

The colours are for dry soil. If
two colours are given the first is

the dominant coloure

0=30cm Very shallow soil
30=90cm Shallow soilh
90~=150cm Decp soil

150cm + Very deep soil

According to Soil Survey Manual
Sands,.loamy>sands

(Sandy loam. Loam
( 8ilt loame Silt
( Clay loaie Sandy clay loam

F(Sandy clay. Silty clay
( Clay

pH

4e5
4ed = 540
5¢1 = 55
5¢6 = 640
Eal = 665
6.6 - 7.3
Tod = Ta8
Te9 ~ B4/
845 = 940
940
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Oreganic ilatter
[4»]

Very low

Liow !
Moderate

High

Very high

OEC
Very low
Low
Moderate
High

Very high

Base Baturation

Very low

Low
" Moderate
High

Very high

The linitation imposed by pH to the growth of certain crops

is given in Leand Resources of Central Nigeric.
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0. Li%4C
Ot = 1.05C
1,0 = 1.554C
1.5 = 2,06C
2.0%C

émeq/100g soils

6
12

25

0
20
LO
60
80

develomment possibilities Vola LB

D, dill,
Bnglande

- 12 meq/100g
~ 25 meq/100g
- 1,0 meq/100g

1O meq/100g:

- 20%

o= LO%

- LO%
- 805
- 100%

The pepge Vellcye Dde To

Arrieultural

~nd Resources Development Centrc, Tolworth, surrey
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ADDITIONAL INFORMATION ON YAM CULTIVATION AND ITS MECHANISATION.

Te Growth Habit of Yams

Four growth phases (the duration of each varies according.to
the speoies) have been identified for yamss Each phase ig .
characterised by an organ or sets of organs exhibiting a greater

relative growth than otherss

Phase 1: Rent Development

This lasts from éprouting to about 6 wecks after sproutinge
It is marked by an extensive growth and development of the roots
and vinece There is little or no leaf growth, The plant survives

by absorbing or utilizing food reserves in the planted sette

Phase II: Foliage Development

Foliage development starts from about the 6th week from
sproutinge The canopy is fully established by the 10th weeke
After 13 weeks from sproubting there is little or no more increase

in leaf area, although root and vinc growth continues with less
vigour in the 2nd phase and marks the transition period from
dependancy on food stored in the sett t¢ complete autofrophy.
Tuber initiation therefore occurs during this phase as early as
the 8th week but usually about the 10 «~ 11th week;' Flowering may

also begine
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Phase III: Tuber Bulking

This phase is marked by rapid tubsr bulking as a result of

food mamufacture by the large canopy of leaves and vines.

Phase IV: Senescence

Large scale senescence of the shoot begins in the ith éhase
and may be accompanied by some decrease in tuber dry weighte
Although some diseases may accelerate the senescence and dying_
back of the shoot, it is thought to be under photeperiodic controle
The tuber enters the dormancy period which may last for 2 = 3
months but varies with species and cultivars, There is no
sprouting of the tuber during dormancy.,

It will be remarked that while the vines of D. rotundata,

« alata, Do Cayenensis twine to the right (ie olockwise);

1o

Do dumentorum, De bulbifers and De esculenta, twine to the left

ie anti~clockwise.

2 Yam Species and Cultivars

De rotundata, Poir (White yam) is the most widely cultivated
in terms of hectrage in the world. It is characterised by

a wingless stem, which is roughly circular in cross sectione.




Spines are pre

leaves are cordate simple with pointed tip and are oppos

arrangement ,

is whitee It has large and ovoid

are recognised but there is yet no
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sent but the extent is dependent on ocultivars, The

ite in

The tuber generally is cyclindrical and the flesgh
starch graing, Several cultivars

‘universally accepted names for

theme Meanwhile the cultivars continue to be called their” local

namese At the National Root Crops Research Institute,

Umudike,

488 accessions were maintained in the germ plasm based on their

floral and tuber characteristics, Do

Species of Yam

Dy rotundata

(white yam)

rotundata topped the list,

Cultivar name (local) MNumber of

Igwe
Nwopoko
Ekpe
Abi
Okwoha
Ukom

De eayonsis fyellow yam)

De &lata (water yam)

De dumentorum (bitter or trifoliate yam)

De bulbifera (aerial yam)

De csoulenta

3e

(chinense yam)

Cultivation

‘The yam plant can be established by

(1) Tuber

(ii) Dbulbils

Accessions

261)
90§
22
5) 389

7

4

27

54

12

6
2
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(1ii) Sceds
(iv) Vine cuttings
(v) Tissue culture

The commonest and the most importent comnercially iz by tae uss

. nf tubers Small whole tubers called seedyams may be used,

the alternative, cut tuber pieces called scetts which ars @smerid

hY

.

frém the head, middle or tail portions of thce tuber are used.

It is established that whole tubers whiéh have protective layer,
against rot organisms are better planting materials than cut sétts.
Sett outs which is from the head region establish faster than those
from the middle or tail regions., The rete of sprouting of sefts
from middle and tail portions are similare "Minisetts" used for
production of seed yams behave similarly with respect to the
portion of the tuber from which they are derived,

To produce yams in commercial quantity setts weighing 150-
300g (mean 200g) should be used. Although it is recognised that
larger setts (300 - 500g) produce bigger yams per stand, tuber
yield per unit weight of planted matorial deoreases as the sett
weight increasese

However, for specialist production of very large tubers, large
setts of up to 4e.bkg have been used but this is not for mwutine

commerocial production of ware yamse
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For commcercial production of seed yams, minisette as small
as 25g have been successfully recently used to establish a sced
vam plantation at Umudike and have resulted in the production of
seed-yams of which 79 - 87% weighed more than 200é; Thus from
one tonne of planting materlal it is posolble to produce 13 6
tonnes of seed yam/ha as against 4 tonnes/ha to produce the same
yields by normal farming practices for seed yam production
utilizing 100g setts, Setts as small as 2.5g have sprouted and
produced seed yams, The basis of the "minisett" technique for
rapid propagation of seed yams developed recently at the National
Root Crop Research Institute, Umudike, exploits the fact that any
part of the yam tuber can be made to sprout.

The size of sett to plant is therefore dependent on the aim
of the project. eg. for commercial ware yam production, setts
of about 200 -~ 300g are used,

For commercial seed yam production, setts as little as 25g
may be.used. More information on this techiiique - minisetts -
may be obtained by visiting the National Root Crop Research
Institute at Umudike., For D.alaia, the minisett technique has .:
led to the prodﬁction of even ware yams,

It is also recognised that late planting of yvam of sett
size 100g will produce only seed yams when spaced 50 - 60 cm on

1m ridges, '
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B. Seed bed preparation

Yams require loose soils for easy penetration of tuber. Thus
good seed bed preparation is an essential factor in suécessful
yam cultivation. While mounds and holes are used by local farmers
ridges and sometimes flats (after ploughing and harrowing) afe
common in partly ﬁeohanised farm, Although mounding has‘produced
the largest yields of tuber per stand, it is a very tedious
oﬁeration and - not mechanisable, Ridges of 1 — 1.2 m apart are
recommended. In areas subject to severe erosion, larger size
ridges (1.2 m) are preferred to avoid exposing the tuber later
in the season, Exposed tubers develop chlorophyll and are
slightly bitter to the taste.’ They are alsa subject ta degtruction

by pests.

C. Planting Time

The time of planting depends on the locality. In novthern
part of the forest zone of Nigeria, dry season yam (early yam)
are planted in October - November hut they won't sprout untill

January or February.

Rainy season planting (at onset of the rainé) is preierred.

Yams planted in February or March (late Yam) yield most even
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though rains are not steady till late March or early April, The
later the planting, the lower the yield. The shorter growing
season available to late planting plus a possible effect of

photoperiodicity may account for this,

D. Population and planting depth

¥ population of 10,000 stands/ha for ware yam production and
40,000 stand/ha for seed yam production by the minisett technique
is so far recommended subject to further investigation. Later
plantings utilizing 100g setts for seed yam are placed at
20,000 stands/ha;' This means ﬁlanting distance (intra - row)
of 1 my 0.5 mand 25 m for ware yams, normal seed yam production
and seed yam production by minisett technique, respectively.
While ware yams may be planted 10 cm below soil surfaée, minisedts

can be placed about 5 cm below soil surfacey

D. Mulching

This is essential particularly for dry scason planting to
protect planted yams from excess hpat and subsequent dessication,
Later plantings after the rains have become stead& have less need
for mulching, Materials to be used for mulching should not

contain weed seeds or be very prone to termite attacks,
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E. Staking

Yam yields are significantly increased by staking but this
isg one majé;w operation in yam cultivation that increases cost
of pfoduction and hinders mechanisation of some operations.

Several methods and types of stakes are used (individual,
pyramidal, trellis etc; stakes from acioa, Indian bamboo, Raffia,
0il palm fronds, Elephant grass stalks etc). Some stakes may
»cost as much as 30 -~ 50 k/stake. The use of meire, sorghum,
miilet as intercrops which_may substitute for convenfional
stakes is gaining top priority in our present research efforts
and has been successfully tested for seed yam produced by the
minisett technique, This will drastically cut down production

costs for seed yam,

Also whereas at least 4 normal yams (ware) can be staked

-

onto a stand, 8 minisett emm W surrericd eswrimioensiy by = st&nia

4o Weed Control

The use of pre—emergence herbicides is advocated for commerdial
yvam production especially if mechanisation is to be adopted.s In
Nigeria,_diuron, ametryne or linuron each at 3 kg a.i/ha have been

found to suppress weeds for the 1st 3 months after planting..
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_Application of such herbicides before yams are planted followed

by a good, clean seed bed preparation mechanically has a great
future in commercial yam production.,. If the need arises, only

one supplementary hand weeding may be necessary because weeds

will reappear after 3 months, However yields are no longer.- >
drastically reduced since the critical period of weed interference
is the 1st 3 monfhs from planting.. The practices of inter planting
yams with melon, maize etc. make it more difficult to select
suitable herbicide for such‘mixed cropping; However, there are -
indications that premetra, and atrazine plus alachlor have

promise especially where melon is intercropped and protected by
the use of activated chaircoal mixed with soil before planting

meleh at 30 - 50 kg/ha, It should be stated that in Nigeria the
importance of weed seicnoo is newly being recogrised, and jerbieide

technology is therefore in its infancy,

Se. Fertilizers

Yam requires high soil fertility, hence it is traditionally
grown as the first crop in a rotation to open a fallow., Response %o
N and K (nitrogen and phosphorus) are most common in Nigeria while
response to P is very slight., The existing recommendations are

as follows:
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1, TFor Ware yam production
Northern States 25 kg N as sulphate of Ammonia
South Egstern States 400 — 600 kg/ha of 15 : 15 : 15 or 300-400
kg/ha of 12: 12 : 17 : 2.

Western States 300kg/ha of 12 : 12 : 17 : 2.
(acid soils) '

S. Western States 50 kg N/ha and 60 kg K2O/ha

2., For yams grown for minisetts.
Results in the South Eastern States suggest 50 kg N, 50 kg

P205, 75 kg K50 and 10 kg Mg0 be mixed and applied. A supplementary
dressing of FYM/poultry manure at a rate of 4 - 8 tonnes/ha will
produce very high yields.

The fertilizers should be applied at about 8 weeks after
planting but not later than one month after planting when the plant
changes from dependence on the setts to true autotrophy. Placement
in circles or holeé 15 cm away from the base of the vine and 3 -

5 cm deep is normally recommended. Under large scale cultivation,

P and K and half the N can "ho harrowed in during field preparatiocn

while the second half of N may be top dressed a month from planting,
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Although sulphate of ammonia and compound fertili-ers
(15 ¢ 15 3 15 or 12 5 12 12 + 17 :2) have not been recommended

for the soils of the project area, these fertilizers have been vroved

to be particularly beneficial to yams.,

Soils and Yield

About 7 - 12 tonnes/ha is obtained under farmers condition -as
against 25 - 30 tonnes/ha possible with good management but this
depends on the location (soils), variety, and cultural practice,.

Difference in soil physical conditions have been thought té
influence jields of yam, Soils with fine texture and total porosity
of L6 ~ 56% have been known to favour yam growing in Anam and :
Abakaliki, Good yam soils are medium textured or loamy soi}ls
(Sandy loams to sandy clay loams), Therefore, except for the sandy
soils of Doma area, most of the soils of the project areas are
good yam soils since they are sandy keams, sandy clay loams and
clay loams. Sandy soils ‘or coarse textured soils (sands and loamy
sands) are poor yam soils, Good yams soils also should contain
enough Ca, Mg and E’tassium to improve yields. Yams have performed

well on soils with exchangeable Ca, of 1.9 meq/100g and above

145 meq/100g of Mg and 0,22 meq/100g of K,
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Possibility for yam mechanization
Large scale production of yam in the future is only possible if

most of the operation can be mechanised, The.intention of the

Lofia Agricultural Project to mechanise yam prodﬁction is,

therefore, a right step in this direction., As at now, it would be

difficult to achieve complete mechanisation of all opeéétions in
yam cultivation,

1s Land preparation can be fully mechanised - ploughingh".
harrowing and ridging, |

2« Weed control can be mechanised partly as mechnicai spraying of
recommended herbicides can be done with a boom sprayer attached
to a tractor or moving landdrover. This can be done after
harrowing or before ridging, This will achieve weed contrel
for the first. 3 months of planting,

3. Fertilizer application can be done to a large extent mechanically
by drilling the fertilizer P, K, and %—N, har owing them during
field preparation. Manure application can similarly be harrowed

int fnly a top dfessing of &+ N may be needed when the canopy of
the crep is at maximum,

lie The possibility of designing and constructing a seed yam planter

cammot be ruled out but this will take some time to achieve,
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Seced yam harvesting can be mechanized especially if there is

no staking or after stdkes are removed, Harvesting of ware yams
wi.ll be more difficult because they grow deep into the soil and
are often branched., D, esculenta is well adapted for mechanical
harvesting which sugwe:ts that some speéies or cultivars will
lend themselves to mechwnical harvesting better than otheré.

The potato lifter has been used fdrD. esculenta and such
equipment can be modified for seed yam harvesting., Ad&ances

in this direction have been made in the West Indies and

Ivory Coast,

Disease

Anthracnose disease of water yam is becoming very important

as it severely affects some cultivars of D. alata. Resistant

cultivars to this disease should be planted eg. Um 680,
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