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Abstract

The global drive for the identification of criteria for sustainable land management
evaluation has stemmed from the desire to manage appropriately and conserv~ *he soil
resources especially those of marginal lands. The objectives of the study were to charact- -ise
and classify the soils and to identify relevant land characteristics for sustainable land
management evaluation for upland rice cultivation. The soils were classified at the series
level using the existing local system of soil classification and these series include, Oteyyi,
Alagba, Ibeshe, Asaba, Ugbolu, Owode, Agege, ju, Ipaja, Atan and Mesan. Physiography
and elevation have strong relationships to soil types of the Tertiary sediments. Crestal
positions are almost level and possibly indicative of past erosional surfaces and/or static
groundwater positions. Soils are mostly sandy clay/sandy clay loam, very strongly acid
{pH 5-5.0) with low cation exchange capacity. Exchangeable Al constitute >50% of the
exhcangeable cations in most subsoil horizons. Surface soils on upper slope positions are
considered droughty (sandy) but the subsoils are medium/fine textured. Typic Kandiustults
and Typic Kanhaplustults dominate the upperslope and middleslope positions of the
landscapes. Those of the lower slope positions mostly belong to the Tropic Fluvaquents

" and Humaqueptic Psammaquents. Selected criteria for land evaluation for sustainable
upland rice management include soil texture, soil solum (as determined either by depth fo
compacted subsoil horizons (including concretionary/petroplinthites) or gravelly soil
materials), slope and its length. Land suitability classes identified range from S1 (one series)
through S2 (five series) to S3 (four series), and one in N1 class.

'INTRODUCTION

Soil degracational-processes are the most limiting factors to sustainatile land use in the
~_humid/subhumid tropics. These have become issues of scientific meetings at both local
and internatiorial levels (e.g. IBSRAM, 1991). Sustainable land management requires basic
. understanding of tfie resources to be managed. Detailed basic/base line data on soils of
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the humid tropics-and their properties are mostly still lacking for adaptable package of land
management technologies. It has also been stated that there is an urgent need to develop
minimum data set towards the definition of soil quality in the context of sustainable land
management (IBSRAM, 1991, p.14). This will involve the identification of relevant land/soil
factors towards sustainable land use, initially at qualitative level and later to be verified
quantitatively.

The Atlantic coastal land of Nigeria consists of an upper and lower plain land systems.
The landforms encompassed in the coastal plain, as observed in Lagos State of Nigeria,
typify the possible physiographic situations along the southern coast of Nigeria (Lekwa and
Whiteside, 1986; Okusami, 1988, 1989). The parent material of both plains basically belong
to different ages. Equally different are the lithology of their respective parent materials.
Some of the soils of the upper coastal plain have been found to be very variable (_ekwa
and Whiteside, 1986; Moss, 1957; Ojanuga et al. 1981 and Okusami et al, 1985) and
belong mostly to the Cretaceous and Tertiary (Moss, 1957). Lekwa and Whiteside (1985)
showed that soils of coastal plain land of southeastern Nigeria are mostly Tertiary, loamy
(mostly) and sandy with very strong to strong acidity and a dominating kaolinitic clay
mineralogy. Okusami et al. (1985) worked on an identical landform located in southwest
Nigeria and found an equally strongly acid soil but with contrasting mineralogy between
adjacent soils formed in different parent materials, viz. shale and sandstone. Soils formed
in shale have mixed clay mineralogy of kaolinite and smectite whereas those formed in
sandstone are kaolinitic. All soils except that formed in shale have very low cation exchange
capacity.

“Barker and Herdt (1979) defined upland rice culture as unbunded rice that is grown on
flat land or terraces and slopes without impounding standing water in the field. Although
upland rice cultivation is popular mostly within the rural populace of some areas of southwest
and southeast Nigeria, evaluating upland rice is evaluating or deducing relevant sustainable
land management evaluation parameters for other upland crops that typically feature in
the cropping systems which normally offer fragile and degradable micro-environment to
the terrain on which they are cultivated. Such land utilization types include maize (Zea
mays), yam (Dioscorea sp.) and cassava (Manihot esculenta) amongst other crops that
have similar soil requirements as upland rice except that the latter would tolerate a fine-
textured soil (ILACO, 1981).

A review of land requirements for upland rice cultivation in West Africal by Moormann
(1979) indicates some minimum requirements for upland rice cultivation/management viz:
(1) that a total rainfall of less than 1300 mm in a bimodal regime is too low and therefore
that dry cultivation of rice will be suitable only for areas with more than 1500mm rainfall
(Collonna, 1967) which should be well distributed with a minimum of 600mm rainfall during
its growing cycle spread out at an average of 5mm/day (Cocheme, 1971); this contention
has also been supported by an observation made at Ibadan in Nigeria (Abifarin et al. 1972)
where a regular strong depressive effeci un yieid by drought spells was observed under a
bimodal rainfall regime with an average annual rainfall of 1200mm; (2) that soil water
availability which is a function of the position on the landscape and water retention
characteristics of the soils should not be limiting. Soils on lower slope positions will be at an




advantage because they will receive .interflow and surface flow water in. addition % the -
rainfall water; but most upland tropical soils are kaolinitic and therefore will have low water

retention characteristics. Moormann also concluded in his review that textural profile (Higgins,
1964) and structure (Seguy et dl. 1970; Charreau and Nicou, 1970) directly or indirectly do

influence available soil water to rice plant. A poorly developed subsurface structure is

desirable for moisture retention while improved surface tilth as characterized by a lower

bulk density will in addition to favourable water retention cause better development of rice

roots (Seguy et al., 1970). :

Some other works have also given illuminating practices on soil management
requirements for upland rice cultivation. Kang and Juo (1984) found a no-effect on upland
rice yield when lime was applied at the rate of 1 ton of CaCO0; equivalent per hectare but
instead observed an increased N leaching. These authors-also observed significant
changes in soil properties (at 0-15cm) of kaolinitic Alfisol after 4 years of continuous upland
rice cultivation - the soil became acid (or more acid) with consequent drop in exchangeable
bases and increases in exchange acidity. A significant drop in effective cation exchange
capacity and an increase in bulk density were equally observed. West African Rice
Development Authority (WARDA, 1984) reported a reduction of 0.5-0.8% organic carbon
content in surface soils after 1-2 years cultivation of cleared bush fallowlands.

Forest and Kalms (1984) considered the level of organic matter, soil texture a, 6Mem
depth, and the presence or gbsence of gravel as the judging factors for the suxtabiinty of
well-drained soils for upland rice production. These are similar to given land requirements
by Sys (1985, see Table 1 of this paper). All these have shown that upland rice cultivation
would be an exerting cropping system on most upland soils of the humid tropics.

The objectives of this paper therefore were to characterise and classify the soils formed
in upper coastal plain landforms of Nigeria as represented in Lagos State. And to evaluate
the soils and deduce soil/land criteria for sustainable upland rice management evaluation.

STUDY AREA

The study area is located on the upper coastal plain lands of southwest Nigeria and its
southern boundary is about 1/4 km north of the Lagos Lagoon (Fig. 1). The upper,,cq:astal
plains are those sedimentary deposits that have been described by Moss (1957) as belonging
to various ages of the Cretaceous, Eocene and Post-Eocene. They are bounded in the
southern part by the lower coastal plain sand separated in some instances by the Lagoon/
Creeks and in the north by those landforms developed on the basement complex materials.

Climate is humid tropical with a bimodal rainfall pattern (Nigeria Meteorological Sefvices,
1976) with peaks in June and September. The study area has an average annual rainfall of
about 1800mm and an annual average aif temperature of 27°C. Parent rock is basically
sandstone with bands of slightly ferruginised clay outcropping occasionally (Table 2).

The landscape has a moderate relief and is moderately rolling. It consists of the crest,
shoulder, middleslope, valley-fringe and valleybottom physiographic units. There are three
surfaces that constitute the crest. These are at 45m, 30m and 15m elevations. They are
plateau-like with that at 15m dominating. The shoulder is sloping but short (Figure 2 shows
the variabilities in landscape geometry in the -area of study). The valleybottoms contain
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original rainforest vegetation possibly preserved because of its swampy nature. Most of the
valleybottoms contain mangroves and those of the uplands contain a mixture of mature
secondary forest and cultivated crops.
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Fig. 1: LOCATION OF STUDY SITE

MATERIALS AND METHODS

Soil samples collected during a detailed soil survey investigation (Okusami et. al.,
1988) were air-dried, pulverized and passed through 2mm sieve utilising those that are
less than 2mm for laboratory analysis. Soil-landscape spatial relationships were established
on the field through transecting and measurement of pedon positions. Particle size analysis
was according to Day’s (1953) method. Soil pH determination was at a ratio of 1:1 in
distilled water. Exchangeable cations (i.e. Ca, Mg, Na and K) were extracted in 1M NH,OAc
at pH 7. Sodium and K were determined with a flame photometer while Ca and Mg were
analysed on the atomic absorption spectrophotometer (Perkin Elmer 403). Exchange acidity
was determined in- 1M KCI (Mclean, 1965) and effective cation exhange capacity (EC‘F__(‘ﬁ
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a summation of exchangeable bases (Ca, Mg, K and Na) and exchangeable acidity. Organic
carbon was determined by Walkley-Black Method and available P by Bray P, method (Bray
and Kurtz, 1945). Bulk density of whole soil was by the core method (Blake, 1965). The
soils identified were classified according to Moss (1957) at the series level and to FAO-
~ Unesco legend (1988) and Soil Taxonomy (Soil Survey Staff, 1 992) at the higher categories
level. Soils were evaluated for upland rice cultivation using Okusami (1991, as in Table 1
adapted from Sys 1985). Suffices or the land classes do indicate the most limiting factor(s)
(maximum of two) as is designated in the FAO ( 1983) system.
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Fig. 2: Cross sections; (a) showing landscapes drawn from toposheets, and (b) shows a
measured (approximate) transect with associated mapping units.
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RESULTS AND DISCUSSION

- So0il Characterization

-Soil-Physiography relationships:

There is a strong relationship between physiography, elevation and soil types (Fig. 2).
Table 3 summarises profile description of the different pedons. The three crestal positons
earlier identified contain Oteyyi, Alagba and Asaba series respectively. The shoulder
positions have Ugbolu series and Alagba series, sloping phase (Als). Oyero series is an
inclusion of Ugbolu series. Alagba series, sloping phase has identical soil morphology as
Alagba series, (Table 3) but with a shallow colluvial surface soil horizons and may be
below soil with ironpan (sometimes outcropping). With the exception of Alagba series and
its sloping phase, all the above soils have ironstone concretions and/or ironpan rubbles in
their soil profiles and are mottled (Table 3). This is particularly noticeable on lands occupied
by Asaba series. Asaba series may be representative of an African erosional surface with
its plain/ferruginised surface. Other soils on other crestal positions (see Fig. 2) may also be
representing other (earlier) erosional surfaces and even previous groundwater tables of
recent ages.

Owode, Agege and/or Ibeshe always occupy the middle-slope positions irrespective of
the soils that occupy the summit of the landscape. Owode and Agege series will normally
occur as a complex (Ow-Ag) because even at detailed/semi-detailed mapping level it was
impossible to cartographically delineate Owode series from Agege series (Okusami et al.
1988). Both have mottled and concretionary subsoil horizons (Table 3) but the depth of the
mottled subsoil horizons distinguish one from the other (Moss. 1957). The mottled horizons
occur at greater depth in Owode series than observed in Agege series. In addition, Owode
series occupied the narrow topmost section of the middleslope (Fig. 2). Ibeshe series
uniquely has no mottled soil horizon fo inspected depth of 2m but occurs on a shorter
middleslope (Fig 2.). Usually, the middleslope constitutes the longes* »hysiographic unit of
the landscape and contain the greatest percentage of the well-drained and cultivatable
soils (Okusami et al., 1988).
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- Alagba series and its sloping phase and Ibeshe series, although occupy different
physiographic positions (Table 2, Fig. 2), yet they are not ‘mottled. Alagba series is red
(Rhodic) and ustic whereas Ibeshe series (in some instances) was observed to have
remained moister for longer period during the dry season and will therefore come under

- udic soil moisturé regime. It is therefore probable that lack of mottles at inspected depth is
anindication that these soils did not develop under a fluctuati ng (or shallower) groundwater
table compared to Owode, Agege and even Oteyyi series. Asaba series possibly represent
the last upper limit of the groundwater table before it dropped to its present level (present
position of the lagoon).

Soils that occupy the valley fringe position are represented by lju and Ipaja series
(Tables 2, 3and fig. 2). They have different soil textures but are commonly moderately well-
drained with mottles at lower depths of their pedons. They have no concretions or
nodules.The presence of charcoal fragments at greater depth suggest colluvial origin.
Soils that occupy the valley bottom position are characterised by relatively high groundwater
table at all seasons. They become flooded or saturated to the surface during the rainy
season. This physiographic position is occupied by Atan, Mesan, Idesan and Qji series
(Tabe 2) and they constitute almost fifty percent of soil types found on the watershed
(4000ha land area) (Okusami, et al. 1988). Typically, these soils have deep humic surface
horizons and subsoils with low chromas and high values (see Table 3). At shallower depth,
mottling is readily observed in those soils that occupy the periphery of the valleybottom
(e.g. Atan series) in contrast to those on the valleyfringe (lju and Ipaja series) because the
latter lack groundwater at a minimum depth of 2m whereas water table was readily observed
at about 100cm depth in Atan series (Table 2). Water table ~ould alsn be shallower as
observed in Idesan and Oji series (Table 2). High groundwater therefore prevented detailed
morphology descriptions of Idesan and Oji series considered 1o be typical valleybottom
soils. However, deeper horizons were sampled with augers.

Physical and chemical properties

Table 4 contains data for sampled pedons. There is no specific ~attern in soil texture
along landscapes. Profiles are dominantly loamy irrespective of physiographic pasition.
The bulk density increases with depth. This can possibly be attributed to higher organic
carbon content of the surface horizons. Organic carbon distribution follows the typical
pattern observed in upland sils of Nigeria. There is a decrease with depth e-.cept in
profiles with strong textural changes with depth (as is convincingly shown in Asaba ard
Atan series). Soil horizons are mostly very strongly acid (pH5.1-pH5.5). Exchangeable Al
occupies almost fifty percent of the exchange sites especially in the subsoil horizons of
most of the pedons. Pedons demonstrate a very low ECEC with an equally low base status
(see Juo et al., (1976) for equivalence in methodologies).
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SOIL CLASSIFICATION

Soil Taxonomy: Most of the upland soils (i.e., the well-drained to moderately well-
drained pedons, Table 2) have evidence of clay/colloid movement and/or accumulation.
The only exception here is lju series, the pedon that occupies the valley fringe and is
predominantly formed in a unilayered colluvial parent materials. All the pedons therefore
have argillic or kandic horizons. However, the latter is dominant because of the presence of
a relatively coarser-textured surface soil horizons over vertically (mostly morphological)

continuous subsurface soil horizons; the low apparent ECECS (<12cmol(+) kg™ clay)within
the B horizons; and fulfilment of the requirement of clay content increase with depth (soil
survey staff, 1992) (see Tables 3and 4). The requirement of a regular decrease in organic
carbon content with increasing depth is only satisfied by Ugbolu, Agege and Ipaja series.
Irregular decrease in organic-carbon content with increasing depth seems to be a
characteristic of soils formed in coastal Cretaceous sediments as also shown in Okusami et
al. (1997). However, the low ECEC and the assumed kaolinite clay mineralogy (Okusami et
al., 1985, 1997) of soils formed in sandtone derived parent materials conclusively confirm
the presence of kandic horizons in all subsoil horizons of all the upland pedons. All these
pedons are Ultisols because of their low base saturation (Juo et al., 1976). They belong to
the Ustults because of their dryness (droughtness) during the dry season of 3-4 months
which is made possible by-the shallow (20-60cm) soil moisture control sections. Oteyyi,
Alagba, Owode and paja series belong to the great group Kandiustults because of the
absence of lithic, paralithic or petroferric contact within 150cm of the mineral soil surface,
the presence of a low ECEC that is less than 12 cmol(+) kg™ clay in all the kandic horizons
and absence of a clay decrease with increasing depth of > 20% from the maximum clay-
-content.

Asaba, Ugbolu, Agege and Ibeshe series are all classified as Kanhaplustults principally
because of the possibility of a petroferic contact within the subsoil horizons (as evident in
Asaba series) and/or lack of peak of clay content within the pedons (as observed in Ugbolu
and Agege series) and/or presence of a >20% decrease in clay content with depth (for
instance in Ibeshe series). All the above pedons belong to the Typic subgroup (Table 5).
Ibeshe may also be classified as Udults when it occurs on the lower middle slope position.




- Table 5: Soil Classification and suitability ratings for studied pedons on upper coastal
ol plains in Lagos State. >

Soil Classification

Suitability Ratings for Upland Rice

Sail Series Soil Taxonomy FAO-UNESCO Class Sub-Class
Oteyyi  Typic Kandiustults Haplic Ferralsols $3 $3s/3
Alagba  Typic Kandiustults Rhodic Ferralsols SI
Asaba Typic Kanhaplustults Haplic Ferralsols ] $3s/3
Ugbolu  Typic Kanhaplustulis Xanthic Ferralsols ] $31s/3 -
Owode  Typic Kandiustults Xanthic Ferralsols ~ $2 S2t
Agege Typic Kanhaplustults Xanthic Ferralsols - §2 $21s/3
Ibeshe Typic Kanhapludults Xanthic Ferralsols 52 $2t
Ipaja Typic Kandiustults Xanthic Ferralsols $2 $2t
lju Typic Hapludox_ Xanthic Ferralsols 52 $21
Atan Tropic Fluvaquents Gleyic-Dystric

Fluvisols $3 S3w/2
Mesan Humaqueptic Psammaquents  Dystric Gleysols NI N1 w/1

lju series fulfils most of the oxic horizon requirements. The oxic horizon is greater than
30cm with a particle size of sandy clay loam to sandy clay; lju series has less than 4%
(absolute) increase in clay content between the A horizon and A2 (or next) surface horizon.
The subsoil horizons have ECEC that are predominantly <12 cmol(+) per kg clay. Itis very
possible that there will be no weatherable minerals in the sand size fraction in this soil
formed in colluvial-derived parent materials (that are possibly multi-weathered, and multi-
cycled). Its location on the landscape ensures that it has a udic soil moisture regime and so
it is Udox at the sub-order level and Hapludox at the great group level for the lack of any
peculiar morphological characteristic. It is a Typic Hapludox.

Atan and Mesan series are Entisols because of their location and continual addition of
soil materials through surface and subsoil flows. Atan and Mesan series are both Aquents.
Atan series has a chrorha of 2 with redox concentrations (10YR 5/6, Table 3) within the 32-
45cm and 45-64cm horizons (Soil Survey Staff, 1994, page 131). Mesan series qualifies to
be an Aquent because of the dominant colour of the uncoated sand grains. It is
Psammaquents because it has a sandy particle size between 25¢cm and (presumably) tt 2
depth of 100cm, Itis Humaqueptic Psammaquents due to the presence of a value, moist of
3 and a base saturation that s less than 50% (actually <38% by the ECEC method (see Juo
et al,, 1976). Atan series is Fluvaquents because it has >0.2% orgaric carbon and an
irregular decrease of organic carbon content between 25¢m and a depth of 125cm. It is
Tropic Fluvaquents because of the very low amplitude (<%5°C) between mean rainy and
dry seasons soil temperature.

FAO-Unesco Soil Map Legend: Previous work with soils of a similar environment

(Okusami et al. 1997) has shown that all the upland soils with clay accumulation/movement
: = {110]




.greater. They all, in addition, lack geric properties (i.e., they have ECEC

<@vidence would classify as Ferralsols because of the presence of ferralic B horizons instead.
~of an argic horizon (an equivalent of argillic’/kandic horizon) of the FAO/UN (1988), This is
‘because an argic B horizon lacks the set of properties that characterize the farralic B

horizon. Ferralic B properties (i.e., low ECEC (<12 ¢mol(+)kg! clay); a low silt-clay ratio,

<0.2; less than 5% by volume showing rock structure) are all evident in these pedons.
~There is a strong possibility of <10% water-dispersible clay as already shown in Alagba
- series (Okusami, et al. 1997). Oteyyi and Asaba series are Haplic Ferralsols because the

ferralic B horizons are neither redder than 5YR nor with a 7.5YR or yellower. Alagba series
Is Rhodic Ferralsols because of its ferralic B horizon with 2.5YR hues. Other upland soils
and lju series are Xanthic Ferralsols because of a ferralic B-horizon with hues of 7.5YR or
,>1.5 cmol(+)kg
' clay). Atan series is Dystric Fluvisols. It has fluvic properties because of the irregular
decrease of organic carbon with depth and dystric because of the generally less than 50%
base saturation within 20cm and 50cm depth from the surface. It is Gleyic-Dystric Fluvisols
because of the influence of high groundwater table. Mesan series is Gleysols because of
the greater influence of high groundwater table. It is Dystric Gleysols because of a less
than 50% base saturation. Idesan and Oji series would classify similarly as Atan and Mesan
respectively.

Land Suitability Evaluation

General Consideration

Water is the most limiting factor under rainfed rice culture. The study area has sufficient

\.annual rainfall that is far higher than the required minimum of 1000mm recommenged by

Yoshida (1977). The rainfall is also moderately well distributed (Nigeria Meteorological

“Services, 1976) and fulfils the water requirements of upland rice culture in terms of amount

and spread (Collonna, 1967 and Cocheme, 1971 in Moormann, 1979) during the <180
days (Sys, 1985 p.82) life-span of rice which will be between March/April and August/
Septerber in Nigeria. In sloping topography and on land without levees or similar soi
conservation device, there will be greater loss of rainfall water from surface runoff. This will
be a typical problem for upland rice culture on this moderately undulating land. Those soil

“physical properties that control the adequacy of soil mbisture include soil texture, profile

lithology and bulk density. During a normal rainy season period, without a dry spel, these
upland soils should be able to sustain upland rice crop with regard to soil moisture

requirements. Subsoil texture are sandy clay/sandy clay loam and will enhance soil moisture

storage that could sustain crop growth if a dry spell were to occur during the rainy season.

Indirectly, topography (i.e. slopping land) will influence water percolation and retention
in the soils. All the pedons (except Oteyyi, Alagba and Asaba series) occur on sloping
surfaces sufficient to cause erosion when put into row crops production such as upland
rice. Owode and Agege series occupy the longest physiographic unit of the landscape and
will therefore be the most susceptible to erosion.

Upland rice roots normally grow deeper than the conventional 0-15¢m or 0-30cm that is

typically examined to evaluate soil fertility for arable crop production. The profile description
s : { 111




(Tables 2 and 3) suggest a moderate effective soil depth for most of the soils that are
cultivatable. Most of these pedons do apparently carry large trees with deep anchoring
roots even though root distribution (Table 3) still show that the surface A horizons remain
the major feeding zone. Except for Asaba and Ugbolu series (and their kinds) that have
gravelly surface and shallow gravelly subsoil horizon, the soils have good soil texture and
blocky structure for adequate root penetration. The bulk density values are generally
moderate but never so high as to constitute a problem to root penetration. The horizons
with bulk density greater than 1.5gm/cc mostly belong to those soil types with concretionary/
gravelly and compact (dense) subsoil horizons (e.g. Oteyyi and Ugbolu series).

Using the fertility-capacility classification (FCC) system of Buol et al. (1975) it can be
concluded that most soil units when actively cultivated will suffer from nutrient defficiency.
An example is the exchangeable K values that are generally below the 0.2meq/100g soil
critical limit of FCC. The different pedons have moderate to low organic carbon content
with some concretionary gravel content (a diluent factor). The extreme acidity of the soils
under discussion is of no consequence towards the healthy growth of rice because the
latter is well adapted to a wide latitude of soil pH., i.e. pH4.0-7.5 (ILACO, 1981, p.569).
However, caution has to be taken in the soil fertility management so that the soil acidity
does not.deteriorate beyond the limit tolerable to conducive upland rice growth. An overall
outlook of the pedons (well drained/moderately well drained) indicate that soil fertility is
inadequate for sustainable upland rice production.

Soil Unitg Evaluation:

~ The limiting factors identified are therefore mostly edaphic/physical since it has been
established that rainfall pattern is adequate and profile lithology will mostly enhance soil
moisture retention for sustained upland rice crop production. The following therefore is an
evaluation of the individual soil series (see Table 5).

Oteyyi Series: Pedon has a mottled and concretionary subsoil (Plinthite) horizon at
30cm. Generally, the subsoil is gravelly sandy loam to gravelly sandy clay. The solum depth
(S/3) has therefore placed a limitation on the roots proliferation, and the depth to the
plinthite/concretionary layer determines its quality. And because of this limitation, exposure
of pedon to cultivation practices that may induce a profile wet/dry situation will eventually
lead to irreversible hardening of subsooil (petroplinthization) materials. It is therefore better
1o preserve the status of pedon with permanent tree cover. It belongs to Class S3 and
Subclass S3s/3.
~ Alagba Series: pedon has a sandy loam topsoil over friable to firm blocky sandy clay/
clay subsoil. Texture and structure and solum depth are ideal for upland rice cultivation.
Soil permeability makes it to be potentially susceptible to moisture stress (m). There is a
possibility of slight soil erosion if continously cultivated. It is in S1 class.

Asaba Series: pedon has variable depth to broken or consolidated mottled
petroplinthites. A forest cover is recommended to prevent subsoil ironpan from being exposed
-by erosion. This in addition will help to sustain subsoil movement of soil water towards
recharging those soils at lower elevation, Variable shallow solum controls the soil quality.
It belongs to Class S3; and Subclass S3s/3.

- Ugbolu Series: pedon has mottles at 70-90cm depth. It also has gravelly '(oonc“reti@
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sandy loam topsoil over gravellly sandy clay subsoil. It therefore has shallow effective soil
depth because of the plinthites/concretionary materials (S/3). Itis also susceptible to erosion
because of its focation and slope (t) (see Table 2 and Fig. 2). Pedon is recommended as a
groundwater recharge zone. It is in Class S3; and Subcfass S3 ts/3.

Owode Series: pedon’s physiographic position and slope predispose it to erosion
hazard (t) when not properly managed. It belongs to Class S2; and Subclass S2t. =~

Agege Series: Soil will also be highly erodible (t) under upland rice (arable) because
of the slope and its length. Mottling (plinthite) occurs at 70-90cm depth (S/3). These two
determine the soil quality. Soil moisture should not be a problem bécause of sustained
subsurface flow of soil water. Erosion when allowed to occur will expose the plithitic subsod
horizons. A productive land for rice if sustainable soil management practsoes are introduced.
It belongs to Class S2; and Subclass S2 ts/3.

Ibeshe Series: Soil has similar characteristics as Alagbé' series. Itis erodible () because
of its slope and can be droughty during unexpected prolonged dry spell It belongs to Class
S2; and Subclass S2t.

lju and Ipaja Series: These are inclusions within Agege series. They will both remain
moister for a longer period than Agege because of subsurface soil water movement. It
belongs to Class S2; and Subclass S2t. '

Valley bottom Series: Atan and Mesan series dominantly occupy valley-bottom
positions with Idesan and Oji as inclusions to Atan series. They are all wetland soils and -
will therefore just be marginally suitable to upland rice cultivation. Mesan floods every year.
It therefore belongs to subclass N1 w/1. Others belong to S3 w/2.

SUMMARY AND CONCLUSION

All the well-drained and moderately well-drained pedons except typic Oteyyi, Alagba
and Asaba series are potentially erodible because they are all located on greatet than 2%
slope. Erosion was observed to be very serious on soils of midzleslope, viz: Owode and
Ibeshe series, that were cuitivated to maize although it was very minimal on farmer’s fields
that were cultivated to cassava. Physical degradation (erosion) has been identified (Lal,
1976) to have significant effect on yield even on a land with a minimum of 2% slope. Land
use practices would have to be adopted that will mitigate the deleterious physical effects of
soil erosion. The next notable physical characteristics is the soil solum or effective soil
depth as determined by the gravel layer or concretionary/petroplinthite subsoil horizons.
Soil texture seem to be ideal for upland rice cultivation. There is a fighter surface horizon
underlain by clayey subsoil horizons that will assist with water retention. Flooding hazard
and high regional water table separate soils of the valley bottom from those of the upland
and therefore distinctly distinguish those soils that are not suitable for upland crops.

_ Chemical degradation is manifest through low soil pH. low soil exchangeable bases (or
high exchangeable Al) with concomittant low base saturation. The pedons’ surface horizons
are adequate in soil organic carbon but this is because at the time of investigation, the land
had been under a long term fallow or permanent tree crops. Therefore, a cropping practice

or land management practice that will sustain-the organic matter content of the soils are
f H3|




desirable.

- Soil morphological properties that distinguish the soils from each other are also
paramount for evaluating lands for sustainability. The taxonomic units give an impression
of groups of soils with identical soils properties and may therefore be easy to manage
because of possible identical management practices requirements.
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