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Abstract

A study of 1an0 evaluation in connection with agricultural development was
carried out in the Iganna area, north west of oyo, Nigeria-. By mapping the area into
physiogaphic units which are fully characterised, a very simple categorisation of the land
units into capability classes was made. Factors considered in the grouping include soil,
topographic and climatic factors and land use pattern. Most of these factors were fully

described or indexed in the course of the survey while the dita on the rest were collected
from literature.

It was found that physiographic analysjs adequately mapped the area into units
of similar soil characteristics. The factors which are considered-very important to land
use in the area are also very similar within the mapping units. Thus, a capability grou-
ping based on this basic information is found to have a high degree of credibility.

Under the prevailing economic conditions and the urgency for a qpeedy develop-
ment of agricultural potentials in developing countries, there seems to be no cheapei,
more rapid and yet much more reliable method of evaluating agricultural potentials than
this mehod.

Introduction

Before carryingout an agricultural development project, it is very essen-

tial to have the necessary basic information about the land on which such a
project is about to be sited. This is particularly true for an underdeveloped
country where basic soil information and agronomic experiences are limited.

The Iganna Estate is a typical example of a land in an underdeveloped
country. There are no soil zurrrey reports but geological and topographical
maps and the aerial photographs of the area are available

The system of agriculture is shifting cultivation alfd only a very small
fraction of the land under investigation was being cultivated at the time of
this study.
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This exercise of mapping the Iganna Estate and of assesing the land use

potential for agricultural purposes Provides a good example of how such a
project can be handled under conditions prevailing in a developing country.
Owing to the urgency of the information required and the paucity of suit-

able references, a great deal of relevant data were obtained in the course

of the soil zurvey.
Land resources surveys zuch as the one under consideration is usually

approached from an integrated angle. This means that scientists in various

disciplines work together as a team to produce a comprehensive

report for the development project envisaged. An outline of procedures to
follow in such an exercise is given by Buringh (1962). Doeko Goosen (1964)
and Francis (1968). A similar project was discussed for Chile by Quinn
(1968). In all these Projects team work is stressed.

The success of the exercise depends very much on the use of aerial

photo interpretation techniques for the collection of the scientific data re-

quired for the zubsequent planning and recommendation. Usually, a large

area has to be surveyed within a relatively short time. By a judicious elimi-

nation of non-promising areas and the selection of the more promising areas

for more detailed survey, the time required to complete such a suwey may

be reduced to as low as lWo of the normal time.
A fairly well estahlished method of carrying out this type of survey has

been in use in Australia for about forty years. It consists in the analysis of
the landscape into land systems (Christian, 1958; Christian and Stewart,

1947,1953,1968).
A land system is a unit of mapping for large, geographical areas. It is

composed of smaller lanscape units which are associated with one anothet

in a particular way and this association of units are recurrent for any geogra'

phical area of the same land systern. A land system is usually characterized

by the same geology, climate and geomorphic history. Where changes in any

of these attributes are zufficiently drastic, a new land system begins.

For projects other than land resources development, this method of
landscape or physiographic analysis has been extensively used by the British
(Webster, 1965; Mitchell, 1968). They have also used it for making land re'

Sources inventories (Collier et al, 1968; Bawden, 1968; Bawden and Lang-

dele-Brown, 1968; and more recently by Murdoch et al (1976).
Physiographic analysis consists in the selection of criteria for identify-

ing and recognizing physiographic units or land facets on aerial photographs.

The procedures for physiographic analysis were enunciated by Webster

(1965) and Fagbami (1972) dnd applied to parts of Nigerh by Bennett ct
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al (1979) and Fagbami (1980). After establishing the mapping units, the task
of mapping the units from aerial photographs becomes mucli easier - since

similar units n.rke similar patterns on aerial photographs.
Land is usually regarded as a composite of regional climate, microcli-

mate, soil, land form characteristics, flora, fauna and water. In evaluating the
agricultural value of a piece of land, all these factors of the ecosystem need

be taken into account before arril,ing at any conclusions. A full description
and mapping of the soils are a pre-requisite in any land potential assessment

as enunciated by Klingebiel and Montgonery (1961) but land capaoility
classification may be done without first mapping the soils as done for the
Mambilla Plateau (LIDECO, 1978). Fot conventional mapping, soil series

is described as the unit of mapping. However, the idea of using physiogra-
phic units is to fully characterise the ecosystem by describing these units,
each of which is a composite of factors of the ecosystem. Afairly[ig6 degree

of uniformity of these factors is assumed within each of the units. This
assumption is fully justified by the works of Webster (1965), Michell (1968)
and Fagbami, (1972) who found a fairly high degree of homogeneity within
physiographic mapping units, each of which can be used over its whole ex-

tent for the same type of land use, and more recently in Nigeria by the work
of Areola (1982) and Fagbami and Vega-catalan (1980), that is, their land
use potential is the same.

The mapping of physiographic units is easier and cheaper than soil
series mapping and a land evaluation exercise based on a carefully done phy-
siographic mapping has a high credibility, especially if it is limited to giving
indications of capability rather than predicting cropyield. This is because a

reliable prediction of the yield of a particular crop on a particular type of
soil will require many years of agronornic experimentation and yield data
collection. Data and results from similar climatic zones especially if near the
area of investigatlon may be useful in making rough predictions of yield if
similar management practices are adopted for specific type sof crops, al-
though limitations of zuch a procedure should be borne in mind. For ins-
tance, interactions of ecological factors vary from locality to locality, no
matter how similar climatic characteristics may be.

Materials and Methods

Lo cation and Phy siography

The estate which measures about 104 km2 is located within the Sou-
thern Guinea Savanna about 80km north west of Oyo
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The land forms are dominated by gently inclined pediments with a few
residual hills. Rivers are incised into the pediments in a fairly thick network,
Fig' 1. All the streams show eviderr"" of rejuvenation as is illustrated by the
rapidity of flow and the narrowness of the alluvial deposits. The pediments
seldom rise about 10 within the first few hundred meters of the river valieys
but become steeper farther away frorn the valieys.

The predominant landscape features of this area are the gentle relief
of the pediments, the occasional residuals (otherwise knorqryr as inselbergs),
ruwu*es (ground-level low residuars) and the rejuvenated vaileys.

Geology, Climate and yegetation

The area is underlain by the Basement comprex of pre-cambrian age
which forms most of the zubstructure of the African landscape. The vege-
tation of the area is predominantry savanna with a few sman pockets of io-
rest. The rainfall is charactericafiy much lower than that of the southern
forest belt. The agricultural practices are synchronised with the alternating
nature of the clirnate. Most of the crops grown in the area are annual and for
most of the dry season the land is rested. Mechanisation is little known to
the people and the only mechanization practised is in the production of
tobaeco.

Method of Survey

The procedures followed in the survey of the Iganna Estate is outlined
below:

1. Preliminary Photo Interpretation:

_ The photographs used were those taken by the canadian Aero Service
Ltd. in L964. The scale of the photographs is r:4o,000. The photographs
were studied and tentative land facets identified.
2. Ground reconnaissance:

The estate was reconnoitred arong the motorable roads, for two days.
The idea was to see the relationship bitween field features and photo pat-
terns. This exercise was designed to lead on the soil zurveyor to modify or
confirm the tentative-land facets as mapping units. Relationships among the
fecets and the variation of features witrrin them are best observed in the
FH * that when photo-mapping is to be undertaken the exercise will be
lcgs tedious and more reliable.
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3. Full Photo Interpretation:

The area was photo-mapped after the second stage of the exercise.
Sample areas for ground mapping were demarcated on the aerial photogra-
phs and on the topographic base maps. The sample areas were selected in
zuch a way that all the landscape features and environmental conditons with-
in them (the sample areas) can be investigated and they need to be ealily
accessible.

4. Ground work:

Ground examinatiop was carried out by traversing the sample ireas on
Eraces. The bearings of the traces were predetermined. An arbitrary spacing
of 635m (2,100 ft.) of traces within each sample area was chosen. This
assumes that within a distance of 320 m (1,050 ft.) on either side of each
trace, soil properties would be fairly uniform. This is a reasonable assump-
tion as soil properties do not change rapidly and are fairly similar over wide
areas. The traces were placed such that they cut across rather than run along
the contour.

Initially three traces were cut in each sample area at a fixed 'length of
75 chains. After the first two sample areas were completed, modification
were introduced in order to:
(i) accommodate the sampling of all the geological types,

(ii) reach areas inacessible by the Land Rover (For zuch an area unusually
long traverses were cut from a road station to a point where necessary sam-
plings and examinations could be carried out and
(iii) select alternative sample areas where accessibility was not possible
because permission was not granted.

Profiles were sited in areas sufficiently representative of tlre facets by
augar examination. This precludes profile examination at regular intervals,
ostensibly because the facets themselves are not uniformly distributed. The
profiles were described using the USDA (1951) standard description. Soil
samples (for chemical analysis) were collected at each horizon by taking
chips throughout the length and breadth of the horizon. A special surface
0-15'cm sample was also taken.

5. Adjustment of aerial photo interpretation and final facet description:

About haH way through the ground work, another round of full photo
interpretation was done to make necessary adjustments to the facet map-
pi"g i" the light of observations made on the ground. It was not found
necessary after this operation to do any further readjustment in the defini-
tion of the facets but minor readjustments were made to the boundaries.

;l*i;*:':;::*-Y;#3si .. l: r ii:,{ --i'--l;9 t .t
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Four facets were described for the area: facets FI, F2, F4 and F5.
Facet 2, the pediment slopes, was zubdivided into sub-facets on the basis

of the position on the landsape; top slope - F2 (i), middle slope - F2(2),
lower slope - F2(3), and the break of slope - F2(4).

Results and Discussions:

The associations of these tacets with one another is consistent through-
out the whole area and they are therefore found recurring over and over
again. The association of sub-facets within f.acet 2 is.illustrated in fig. 2. The
characteritsics of the land facets and zub-facets which consistute the Iganna
land system are summarized in Table 1.

The Assessment of Land Use Potential

Factors affecting land use in the lganna area:

The following factors have been considered the most likely to affect
the capability of the land in this area even though it is difficult to trace
the effect of the different factors on yield levels at this stage and hence

attribute 'talues" to the factors. This is because the soil manasement
level of this area is primitive and records of yield were not kept by the
farmers.

1. TopographicFactors:
a. Slope: From observations made so far, it seems that except in the

very level ground, erosion is active on all sloping surfaces. A ferv areas have
steep slopes that may constitute some hazard to mechanization but under
the pre ont level of management, only the erosional aspect calls for concern.
On extensive flat land, there is a tendency towards the formation of ison-

stone (laterite) crust within the rooting zone owing to fluctuation of water
table caused by little or no lateral movement of water within the soil.

b.Position in the landscape: The position in the landscape may be a
more important factor of land use than the absolute degree of slope. Even
though erosion is very active on all slope surface the relative position of the
slopes will determine the intensity and degree of devastation by erosion.
For example, top slopes are far more susceptible to erosion. Besides, some

of the materials washed down from the top slopes are deposited on these
lower positions thus contributing to the agricultural quality of the lands
in such positions.

The position in the landscape also determines the level of moisture in
the soil mass.
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c. Altitude: Altitude does not carry the same weight in this area asit does in areas of very high erevation or in high ratitude ireas where tempe-
rature and rainiall variations are very marked arong the contour.
2. Soil Factors

a. soil depth and soil induration;Depth to indurated layer is one of
the most important land use factors as ii is crucial to the establishment and
survival of crops. Similarly, rooting zone obstructions such as stones or bed-
rock are also important.

b. Gravel concentration and stoniness: Gravels and stones have a dilu_ting effect on rooting volume of the soil. Abundance of smalr gravels such as
concretions and quartz gravels can also badly affect the soil structure as they
tend to impose on the soil a running consistency especiary in sandy soirs.Furthermore, they make the soil so porous that the water-hording capacity
of the soil is considerably reduced.

Gravels do not seriot'sry obstruct root growth, only if climatic condi_
tions change sufficiently (such as by pronounced drought) to lead to the ce-
mentation of the gravels. when this happens the graveis harden into a hard
crust and impede root development.

c. Drainage.' Poorly drained soils are very rare in the Iganna estate.
these occur mainly along the ofiki river. Flooding of the alluviar soils during
the rainy season is a common feature. Natural aiinage may be expected toinfluence crop yield.

d. chemicar properties.' Nutrient levers are rikely to be row over mostof the area which suggest the necessity to use fertilizers to increase cropyield. This is partly because most of the rocks of the area are acidic.
3. Climatic Factors

a.Rainfall: Rainfafl is a limiting factor in the area. The 11g0 mm(47") annual rainfall is so unpredictabie and so poorly distributed over theyear that effective cropping season spans only a few months. (Table 2).Rainfall is Perhaps the most crucial iactor of land use in this area. Thisfact emphasises the necessity of dweloping irrigation schemes for reriabre
cropping programs.

b.Radintionand temperature.' There is hardry any variation in thesefactors over the whole area. The effect on crop yierd would therefore beexpected to be uniform. They are rimiting to Lnd capability as they con_tribute a gteat deal to the high, ,r*.ur*.Jevapotranspiration; and togetherthey accelerate the dropping of the crop leaves ,rpr"i"ily of maize in the
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afternoons during soil water stress'

4. Land Use Pattern

a. Grazing; In integrated crop and animal farming' grazing should

contribute possitively to Lnd .upubility. But in the uncontrolled system of

grazing practised i., it . Iganna ai.a, it tends to impoverish overgrazed areas

through trampling and removal of vegetative cover which accelerrate erosion'

b.Burning.'Theestateissubjectedtoannualburning.Burningtempo-
rarily arrests biological processes und .*por.s the whole land surface to in-

solation and erosion, the effects of which are negative to land capability'

Nutrients released by burning are partly lost in run-off watel, partly evapora-

ted, and partly washed down the profile, some beyond the reach of roots'

Burning also contributes to accelerated erosion'

c. cultivation: cultivation may affect the capability of land depending

onthelevelofmanagementadopted.Badmanagementcouldruinapieceof
land. The land use factors are not permanent factors of land capability and

their defects can be removed once and for all.

Grouping of Facets into Capability Classes:

Theassessmentofthelandpotentialswasmadebygroupingtheland
facets into capability classes on the basis of their inherent qualities and the

factors of the physical environment discussed in the foregoing section.

since this is a strictly agricultural development project, it is necessary

toadoptasysternoflandcapabilitygroupingwhichisexclusivetoagricul.
tural potentiality. This is siightly different from the agroforestal frame'

work of Klingebiei and Montgomery (1961)'

ThefacetsaregroupedintofivecapabilityclassltoV.Classlland
is supposed to have only minor limitations. Limitations increase from I to

V. However, because of the sevele climatic limitation (low and urlpredrc-

table rainfall), no lanc1 in the area is qualified to be in class I' This group-

ing, which is based on those factors listed above, is balanced against the

gruairrg of the physical ancl chemical properties of the countly rocks. In

essence therefore, the capability of a particular facet woulc be slightly mo-

rlifie{ by the rating assigned to the geological material on which it is loca-

ted. (Table 3)' This assumes that, the local countly.rocks still e)'elt Some

infludnce on the physical and chemtcal properties of the soils'

II



Table 3: FACET CAPABILITY GROUPING CHART

f+h 5

Ed4'HE, ?o.t o

€E. 2

5" b I

Grading

9-10
7 _8
5_6

Below 5

Capability Class

I V- Good

2 Good

3 Fairly Good

4 Fair

2 Good

3 Fairly Good

4 Fair

5 Poor

Demotion by I for Climatic Reasons

where f - amphibole schists plus amphibolite
fu = biotite greiss plus intercalated amphibolite
d = Pegmatite

8 = undifferentiated gneis compiex
e = quartz sclrist and quartzites
b - Porphyritic biotite granite

( ) denotes that the relationship of alluvial soils F4, to local geolory
is neeligible.

The grading in each column is obtained by the addition of the ratingp
on the capability grading to the ratings on lithological class. For examplJ,
F5 on pegmatite has a final grading of 9, that is s (o., capability grading)
and 4 (on lithological grading).

In making the above capability grouping the folowing assumptions
have been made:

i) that a moderately high rever of management is going to be adop-
ted as opposed to the present primitive and row level of manage-
ment practised.

ii) that even though the classification is not for a ryecific crop it
assumes that ggains and some famiriar root crops of the area
are the principai crops to be grown in the estate.

t2

Facets F5 F2(3) F2(2) F4 F2(1) F1 Fd4)

Capability Grading 5 4 4 4 4 2 I

t0
9

8

7

6

9

8

7

6

5

9

8

'7

6

5

(e)
(8)
(7)

(6)

(s)

8

7

6

5

4

7

6

5

I
J

6

5

4

3

2



It strould also be noted that this capability grouping is based on the pre_
sent level of knowledge. As the project gets uncierway ancl as more andmore is known about the behaviori of the soils of the area under specific
types of management, modifications may have to be made in the light of the
new knowledge. For exampre, it may be found that the emphasis placecr on
Iithology in the present scheme may become ,unnecessary if other factorsof the environment are found to exert an overwherrni,g lnflr..nc. on land
potential.

Conclusions

It has been found hat physiographic anarysis adequatery maps the areainto units of similar soil charact.iirti., arthough it remains to be provedstatistically that the different units are sufficiently homogenous within
themsehes and sufficiently different from one another to justify their
separation.

, -under the prevairing economic conditions and the ,eed for speecrydevelopment of agricultural potentials in developing couirtries there seems tobe no cheaper, more rapicr and yet mucrr more reliable methocl of evaluating
agricultural potentials than this mehod just discussed.
It will be worthwhile, to investigate the possibility of using trris methoci inthe forestecl bert of this part of Africa. It may be found that a more trro_rough ground check is necessary to avoid misinterpretation of features underthe thick forest covers.

It is pertinent to sugg_est that investigations such as this one be quickryfollowed by agrorro*i. tr?ifr-io, *.r. r.fi"frle recommendations.
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