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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^ ihe soil
resources especially those of marginal tands. The objectives oitne 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,
Alagbg, lbeshe, Asaba, ugbolu, otvode, Agege, lju, lpaja, Atan and Mesan, physiograihy
and elevation have strong relationships to soil types of the Tertiary sediments, Crestal
psitions are almost level and possibly indicative of past erosional surfaces and/or static
groundwater positions. soils are mosily sandy clay/sandy clay loam, very strongly acid
{pH 5'5.0) with low cation exchange capacity. ercnangeible At constitute >50% of the
exhcangeable cations in most subsoil horizons. Surface loils on upper slope positions are
conslered droughty (sandy) butthe subsoils are medium/fine textuied. Typic Kandiustults
and Typic Kanhaplustults dominate the upperslope and rniddleslope positions of the
landscapes. Those of the lower slope positions mostly belong to the Tropic Fluvaquents
and Humaqueptic Psammaquents. Selecied criteria lor land evaluation for sustainable
upland rice management include soiltexture, soil solum (as determined either by depth fo
cornpacted subsoil horizons (including concretionary/petroplinthites) or gravettt soil
material$, slope and its length. Land suitability classes idemited range from S1 (one slries)
through 32 (five series) lo S3 (lour series), and one in N1'class.

n]TnoDUcTtoil
SoldegraoauOnal'processes are the most limiting factors to sustainat,le land use in the

nulfl.suUttyqqltopits.These have become issues of scientific meetings at both tocat
and internatlonal levels (e.g. IBSMM, 1991 ). Sustainable land management reqgires basic
understanOirg O ffie rebltm r Od manlg.d. Detaited basidbase tine dara on soits of
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ttrs,turnfi'tof$emrd tt€ir prqerties are mostly stilllaoking lor adaptable packageol land

rrunag€mentie*rnologies. lt hqs also been stated that therb is an urgent need to develop

minsmum data set tova(s the deJinitirrn of soilquality in the conlext ol sustainable land

management (IBSRAM, 1991, p.14). Thiswillinvolvethe identification of relevant land/soil

teqio6 b*rards sustiinable hed use, initially at qualitative level and hter to be verified

quantitatively.

The Atlantic coastal land of Nigeria consists of an upper and lo,rrer plain land systems.

The hndlorms en@mpassed in the coastal plain, as observed in Lagos State of Nigeria,

tttpify the possible physiographic situations along the southern coast of Nigeria (Lekwa and

Wh'lteside, 1986;Okusami, 1988, 1989). The parent materialof both plains basically belong

to diflerent ages. Equally difterent are the litlology ol their respec{ive parenl materials.

Some of the soils ol the upper coastal plain have been found to be very variable (Lekwa

and Whiteside, 1996; Moss, 1957; Ojanuga et a\.1981 and Okusami et al, 1985) aad

belong mostly tothe Cretaceous and Tertiary (Moss, 1957). Lekwa and Whiteside.(1986)

slrorved that soils of coastal plain land of southeastern Nigeria are mostly Tertiary, loamy

(mostly) and sandy with very slrong to strong acidily and a dominating kaolinitic clay

mineralogy. Okusamietaf. (1985)worked on an identical landform located in southwest

Nigeria and lound an equally strongly acid soil but with contrasting mineralogy between

adjacent soils formed in different parent materials, viz. shale and sandstone. Soils {ormed

in shale have mixed clay mineralogy of kaolinite and smectite whereas those lormed in

sandstone are kaolinitic. All soils eicept thal formed in shale have very low cation exchange

capacrty.

Barker ard Herdt (1979) defiired upland rice culiure as unbunded rice that is grown on

llat land or terraces and slopes without impounding slanding water in the field, Although

uphnd rice cultivation is ppular mostly within the ruralpopulace of some areas of southwest

andd6utheast Nigeria, evaluating upland rice is'evaluating or deducing relevant sustainable

land management elaluation parameters for other upland crops that typically feature in

the cropping systems which normally otler lragile 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 escul'enta) amongst other crops thal

havE similar soil requirements as upland rice except that ihe latter would tolerate a {lne-

lextured soil(lt ACO, 'l981).

A revievy ol land requirements for upland rice cultivation in West Africal by Moormann

(1979) indlcates some rninimum requirements for upland rice cultivation/management viz

(l)that atotalrainlallol less than 1300 mm in a bimodal regime is too low and therefore

trat'dry cultivatbn of rice willbe suitable only tor areas with more than 1500mm rainfall

(Collonna, 1967) which should be well distributed with a minimum of 600mm rainlall during

its grodng cycle spread out at an average ol Smm/day (Cocheme, 1 971 ); this contention

has also been supported by an observation made at lbadan in Nigeria (Abifarin et a\.1972)

where a regular shon$ depressive efleci *tr yisig by drought spells was observed under a

bimodal rainlall regime wilh an average..annual rainlall ol 1200mm; (2) that soil water

o

aiailabilify which isa lunction of'lhypsition on the landscape and water retention

drar'aderisthg of the soils shouH y*tre limiting. Soils on lorer slope posiiions wili be, at ai
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advantage because they will receive.interflor and surlace flor waler h addrfu tD fie
rainlallwater; but most upland trQical soils are kaolinitic and therebe wil have bn water
retention characteristics. lrloormann also corrcluded in his rbview hd texhd pofile (Hi4fns,
1964) and structure (Seguy et dl. l97l;Charreau and Nicou, 1970)directly u indireody do
influence available soil water to rice plant. A poorly devebped sr.ssurface structwe is
desirable for moisture retention while improved surface tihh as draracterized by a loner
bulk densitywill in additbn to favourable water retention cause better development ol rice
rmts (Seguy et a1.,1970).

Some other works have also given illuminating practices ffi soil management
requirements for upland rice cultivation. Kang and Juo (1984) found a noeffect on upland
rice yield when lime was applied at the rate of 1 ton of CaC05 equivalent per hec'tare but
instead observed an increased N leaching. These authors.also observed significant
changes in soil properties (at 0-1Scm)of kaolinitic Alfisol afler 4 yearsol cohtinuous uphnd
rice cultivation - the soil became acid (or more acid) with consequent drop in exchangeable
bases and increases in exchange acidity. A signilicant drop in effective cation exchange
capacity and an increase in bulk density were equally observed. West Alrican Rice
Development Authority (WARDA, 1984) reported a reduction of 0.5-0.8olo organic carbon
content in surface soils after 1-2 years cullivation of cleared bush fallovvlands.

Forest and Kalms (1984) considered the level of organic matter, soil texture ar 6flrm
depth, and the presence or absence ol gravel as the judging factors for the suitablliity ol
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 forlned
in upper coastal plain landforms of Nigeria as represented in Lagos State. And to evabate
the soils and deduce soil/land criteria for sustainable upland rice manag'ement evaluation.

STUDY AREA
The study area is located on the upper coastalplain lands of southwest Nigeria and its

southern boundary is about 1/4 km north ol the Lagos Lagoon (Fig. 1). The upper coastal
plains are those sedimentary deposits that have been descrbed by Mcs (1957) as bebrtging
to various ages of the Cretaceous, Eocene and Post-Eocene. They are bounded iri the
southern part by the lower coastal plain sand.separated in some instances by the Lagoor/
Creeks and in the north by those landforms developed on the basement complex matedals.

Climate is humid tropicalwith a bimodal rainfallpattern (Nigaia Meteorobgircalsetvhes,
1976) with peaks in June and September. The study area has an average annual rainfallol
about 1800mm and an annual average aii temperature o{ 27t. Parent rock is basically
sandstone with bands of slightly ferruginised clay outcropping occasirNally (Table 2).

The landscape has a moderate relief and is moderately rolling. lt consists of the crest,
shoulder, middleslope, valley-fringe and valleybottom physiographic unils, There are three
surlaces that constitute the crest. These are at 45m, 30m and 15m elevations. They ue
plateau-likewith that at 15m dominating. The shoulder is gloping hn short (Frgure ? shons
the variabilities in hndscape geometry in the area ol study). The valeyboltorns contain

&

a

I



oigina\ rainlorest vegetation possibly preserved because of its swampy nature. Most ol the

valieybottorns conlain mangroves and those of the uplands contain a mixture of mafure

secondary forest artd 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 lhat are

less than 2mm for laboratory analysis. Soil-landscape spatial relationships were established

on the field through transecting and measurement ol pedon positbns. Particle size analysis

was according to Day's (1953) method. Soil pH determination was at a ratb of 1:1 in

distilled water. Exchangeable cations (i.e. Ca, Mg, Na and K) were exlract6d in 1M NH.OAc

at pH 7. Sodium andJ( were determined with a llame photometer while Ca and Mg were

analysed on tlre atomic absorption spectrophotometer (Perkin Elmer 403). Exdrange acidity
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was determined in 1M KCI (Mclean, 1965) and effective cation exhange capacity



a summalion of exchangeable bases (Ca, Mg, K and Na) and exchangeable acidity. Oganic
carbon was determined by warkrey-Brack Method 

1d avairabre n uiBray p, method (Bray
and Kurtz, 1945). Butk density of whote soit was by !!9 o1e metrqO 1e*e 1965). Thesoils idenlified were classified according to lr/oss (19s7) at the series level and b FAounesco tegend ( r 988) and son raxonom-y tsoir survsy sraff , i 6r;ffi ;iffi ffig.r;level. soils were evaruated for uprand rice'cuNvation'rring'okrrlriiigsr, as in Tabre 1,adapted from Sys 1985). Suffices or the land clasies do indicate the most timiting facto(s)(maximum of two) as is designated in the FAO (1gg3) system.
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RESULTS AND DISCUSSION

, Soil Gharacterization

Soll-Physiography relationships:
Ihere is a strong relationship between physiography, elevation and soil types (Fig, 2).

Table 3 summarises profile description ol the diffbrent pedons. The three crestal positons

earlier identified contain CIeyyi, Alagba and Asaba series respectively. The shoulder
positions have Ugbolu series and Alagba series, sloping phase (Als). Oyero series is an

irrclusion of Ugbolu series. Alagba series, sloping phase has identical soil morphology as

Ahgba series, (Table 3) but with a shallow colluvial surface soil horizons and may be

belor soilwith ironpan (sometimes outcropping). With the exception of Alagba series and

ts sloping phase, all the above soils have ironstone c,oncretions and/or ironpan rubbles in

their soilprofiles 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 phiMenuginised sur{ace. Other soils on other crestal positions (see Fig. 2) mayalso be

representing other (earlier) erosional surfaces and even previous groundwaler tables ol
recent ages.

Orode, Agege and/or lbeshe always occupy the middle-slope positions irrespective of

the soils that occupy the summit of the landscape. Or,vode and Agege series will normally

occur as a complex tOw-Agi because even at detailed/semi-detailed mapping level it was

impossible to cartographically delineate O,vode series from Agege series (Okusami et al.

1988). Both have mottled and mncretionary subsoil horizons (Table 3) but the depth olthe
mottled subsoil horizons distinguish one from the other (Moss. 1957). The mottled trorizons

occur at greater depth in Owode series than observed in Agege series. ln addition, fuode,
series occupied the narror topnnost section of the middleslope (Fig. 2). lbeshe series

uniquely has rp mottled soil horizon to inspected depth of 2m but occurs on a shorter

middlesbpe (Fig 2,), Usually, the middleslope constitutes the longest rhysiographic unit of

the landscape and contain the greatest percentage of the well-drained and cultivatable

soils (Okusami el a/., 1 988).
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.: Alagba series 6nd its sloping phase and lbeshe series, although occupy different

fysiographic positions (Tabte z,Fig. z), v.t they are not.motiled. Atagoa #ies is red
(Rhodic) and ustic whereas lbeshe series (in Some instances) was observed to have
remained moister for longer period during the dry sqason and will therefore come udder
tdic soil moisture regime. lt is therefore piobaUteinif lacf of mottles at inspected depth is
an indication that these soils did not develop unde.r a fluCtiating (or shallower) groundwaier
tablecompared to O/vode, Agege ahd byen Oteyyi series. Asaba series pssib-ly represent
the last uppa 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 lpaja series
(Tables 2, 3 and fig. 2). They have different soillextures but are mmmonly moderaiely well-
drained with mottles at lower deBtns of their pedons. They have no concretions or
nodules.The presence of charooal fragm€nts at greater depth suggest mlluvial origin.
Soils thatoccupythe valley bottom position are char-acterised by retatlvely high groundwiter
table at all seasons. They bemme flooded or saturated to the surface during the rainy
season. This physiographic position is occupied by Atan, Mesan, ldesan and oji series
(Tabe 2) and they mnstitute 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,
rnttling is readily observfl in those soils that occupy the periphery of the valleybotiom
(e;9. Atan series) in contrast lo those on the valleyfringe (lju and lpaja 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 rculd also be shallower as
observed in ldesan and Oji series (Table 2). High groundwater therefore preventd detailed
nnrphology descriptions of ldesan and Oji series mnsidered to be typicai valleybottom
soils. However, d'eeper horizons were sampled with augers.

Physical and chemical properties
Table 4 @ntains data for sampled pedons. There is no specific ;attern in soil texture

along landscapes. Profiles are dominantly loamy i,respective of physiographic position.
The bulk density.increases with depth. This can possibty be atlributed to nigner organic
carbon mntent of the surface horizons. Organic carbon distribution followi the rypical
pattern observed in upland soils of Nigeria, There is a decrease with depth e..,;ept in
pofiles with strong textural changes with depth (as is convincingly shown in Asaba and
Atan series). soil horizons are mosily very strongly acid (pHS.i-pH5.5). ExchangeableAl
occupies almost fifty percent of the exchange sites especially in the subsoil hoiizons of
rmst of the pedons. Pedons demonstrate a very low ECEC with an equally low base status
(see Juo et al., (1976) for equivalence in methodologies).

ri,
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SOIL CLASSIFIGATION
Soil Taxonomy: tribst 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 exceptinn here is lju series, the pedon that occupies the valley lringe and is

predominantly lormed in a unilayered colluvialparent materials. Allthe pedons therelore

have argill'rc or kandic horizons. However, ihe latter is dominant because ol the presence of

a rehtively @arser-textured surlace soil horizons over vertically (mostly morphological)

continuous subsurface soilhorizons; the low apparent ECECS (<12cmol(+) kg'1 clay)within

the B hoizons; and fulfilment ol the requirement of clay content increase with depth (soil

srrvey 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 lpaja series.

lrregular decrease in organic-carbon content with incr.easing depth seems to be a
draracteristic ol soils lormed in coastal Cretaceous sediments as also shown in Okusarniet

al. (1997). However, the low ECEC and the assumed kaolinite clay mineralogy (Okusamiet

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 ol their low base saturation (Juo et al., 1976). They belong to

the Ustults. because of their dryness (droughtness) during the dry season ol 3-4 months

which is made possible by-the shallow {20-60cm) soil moisture control sections. Oteyyi,

Ahgba, Oivode and lpaja 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 1 clay in all the kandic horizons

and absence ol a clay decrease with increasing depth ol > 20% from the maximum clay-

ontent.

Asaba, Ugbolu, Agege and lbeshe 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 o{ clay content within the pedons (as observed in Ugbolu

and Agege series) and/or presence ol a >20o/o decrease in clay content with depth (lor

instance in lbeshe series). Allthe above pedons belcng to the Typic subgroup (Table 5).

lbeshe may also be classilied as Udults when it occurs on the lower middle slope position.



TsHe 5: Soil Classification and suitabiliti ratings lor studied pedons on upper coastal
plqins in Lagos State.

==E-$ilCl.rrlft i*
soil sedes soil loronomr rA0-uilts(O (toss srb-clr"

.l

0hyyi

Alogbo

Asobo

Ugbolu

(hode

Agege

lh$e
lpoio

liu

Aton

ileson

Iypk l(ondiustults

Iypk Kondiustulk

Iypic l(onhoplustulh

Iypic l(onhoplustutts

Typk Kondiustults

Iypk (onhoplushlts

Tyoic Konhopludults

Typk '(ondiuslults

Typic Hopludox

Tropk Flwoquenh

Hophc Ferrolsols 53

Rhodic Ferrolsoh 5l

Hoplic Fenohoh 53

Xonlhic Ferrolsols 53

Xonthic Fenohols 52

Xonthk Fenolsols 52

53 s/3

53 s/3

53,sn

s2t

S?ts/S

Xonthic Feriohols S2 S2r

Xonthic Fenohols 52 52 t
'Xonthic Fenokols 52 52 r

Gleyic-Dyslric

Fluvisols

Humoqueplk Psornmoquenh Dyskic Gleysols

53 S3w/2

l,lr Nl /t
requirements. The oxic is greater than

30cm with a particle size of sandy clay loam lo sandy clay; lju series has leis than 4%
(absolute) increase in clay contenl between the A horizon .nO Ae (or next) surface horizon.
The subsoil horizons have ECEC that are predominantly <12 cmol(+) per kg clay. lt is very
possible that there will be no weatherable minerals in the sand size fraciion ln tfris soil
formed in colluvial'derived parent materials (that are possibly multi-weathered, and multi-
cycled). lts location on the landscape ensures that it has a udic soil moisture regime and so
it is Udox at the suborder leveland Hapludox at the great group levellor thJlack ol any
peculiar morphological characteristic. lt is a Typic Hapludox.

Atan and Mesan series are Entisols because of their location and continual addition of
soil rnaterials through surface and subsoilflows. Atan and Mesan series are both Aquents.
Atan series has a chrortra of 2 with redox concentrations (1OYR 5/6, Table 3) within ihe gz.
tlScm and 45.64cm horizons (Soil Survey Staff, 1 994, page 131 ). Mesan series qualifies to
be an Aquent because of the domrnant colour of the uncoated sand grains. lt is
Psammaquents because it has a sandy particle size between 25cm and (pres-umably) tl:
depth of 100cm, lt is Humaqueptic Psammaquents due to the presence o{ a value, moist ol
3 and a base saturation that is less than Sff/o (actually <98% by the ECEC method (see Juo
et al., 19761. Atan series is Fluvaquents because it has >0.2% organic carbon and an

{regular decrease of organic carbon content between 25cm and a deptn ol 12ftm. lt is
Tropic Flwaquents because of the very lorrv amplitude (<%5rc) between mean rainy and
dry seasons soil temperature.

FAOUnesco Soil Map Legend: Previous work with soils of a similar environment
(ONtusanti et al. 1997) has strorvn that allthe upland soils with clay accumulation/movement'':t-Tl
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rsrddoncowould dassify as Fenalsols because of the presence of ferralic B horizons in$d,
of an argic horizon (an equivalent of argillic/kandic horizon) of the FAO/UN (1988). Tfib.b
because,an argic B horizon lacks the set of properties that characterize the fenafn.B
horizon. Fenalic B properties (i.e., low ECEC (<12 cmol(+)kg{ clay);a low silt-clay ralio;

<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

saies (Okusami, et al. 1997). Oteyyi and Asaba series are Haplic Fenalsols because fie
fenalic B horizons are neither redder than 5YR nor with a 7.5YR or yellower. Alagba saies
b Rhodic Fenalsols because of its lerralic B horizon with 2.5YR hues. Other upland soils

aml lju series are Xanthic Ferralsols because ol a ferralic B horizon with hues of 7.5YR or
groater. They all, in addition, lack geric properties (i.e., they have ECEC *r1.5 cmol(+)kg'
t day). Atan series is Dystric Fluv,isols. lt 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. lt is Gleyic-Dystric Flwids
because of the influence ot. high groundwater table. Mesan series is Gleysols because of
he greater influence othigh groundwater table. lt is Dystric Gleysols because of a less

ttan 50% base saturation. ldesan and Oji series would classify similarly as Atan and Mesan

rcpedivdy.

Land Suitability Evaluation

General Gonslderation
Water is the most limiting factor under rainfed rice culture. The study area has suflicient

..Enru?l rainfallthat is lar higher than the required minimum ol 1000mm recommer$ed I
Yoshida (1977). Ihe rainfall is also moderately well distributed (Nigeria Meteorologizl

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

and spread (Collonna, 1967 and Cocheme, 1971 in Moormann, 1979) during he <180

days (Sys, 1985 p,82) lile-span of rice which will be between March/April and AugusU

Septernber in Nigeria. ln sloping topography and on land without levees or similar sd
conservation device, there will be greater loss of rainfall waler from surface runoff. Ihb wt
be a typical problem for upland rice culture on this moderately undulating land. Those sol
physical properties that control the adequacy of soil mbisture include soil texture, profle

lifirology and bulk density. During a normal rainy season period, without a dry spell, these

upland soils should be able to sustain upland rice crop with regard to soil moisture

requirements. Subsdltexture are sandy clay/sandy clay loam and willenhance soilmoisfure

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

lndirectly, topography (i.e. slopping land) will inlluence water percolation and retenton

in tre soils. All the pedons (except Oteyyi, Alagba and Asaba series) occur on stoptrq

surlaces sufficient to cause erosion when put into row crops production such as upland

rice. Qwode and Agege series occr4y the longest physiographic unit of the landscape and

willherelore be the most susceptible to erosion.

Uplandrice rmts normally grow deeper than the conventional GlScm or 0-30Cm hat b
thfnlly examined to evaluate soillertility for arable crop production.lhe profile



ffaU€xt 2 ard 3) suggest a moderate effective soil depth for most of the. soils that are
crdtivalaHe. Most of they pedons !o apparently carry large trees wirh deep anchoring

ryds aren ttnugh root distribution (Table 3) still show if,at me surface A horizons remaii
fie maix feeding zone. Except for Asaba and Ugbofu series (and their kinds) that have
gavelly surtace and shallow gravelly subsoil horizon, the soils irave good soil iexture and
bbcky structure for adequate rmt penetration. The bulk density ialues are generally
moderate htt never so high as to constitute a problem to root penetration. The horizons
wi[r bulk density grealalhan I .Sgm/cc mostly bebng to those soil types with concretionary/
gravelly and ornpact (dense) subsoil horizons (e.g. CIeyyi and Ugbolu series).

thiry the fertility-capacility classification (FCC) system of Buol et at. (1975) it can be
@nduded that most soil unitswhen actively cultivated will suffer from nutrient detficiency.
fuigxample is the exchangeable K values that are generally below the O.Zmeq/1OOg soil
crilical limit of FCC. The different pedons have moderate to low organic cqrbon coitent
witr some concretionary gravel content (a diluent factoQ. The extrerie aciOity of the soils
under discussion is of no consequence towards the healthy growth of rice [ecause the
latter is well adapted to a wide latitude of soit pH,, i.e. pH+.0-z s (tlAco. 1981, p.569)
llilever, caution has to be taken in the soillertility management so that the soil'acidity
does not.deteriorate beyond the limit tolerable to conducive upland rice growlh. An overail
oullook of the pedons (wgll drained/moderately well drained) indicate if,.t roil fertility is
indequate lor sustainable upland rice production.

Soil Units Evaluation:
The limiting factors identified are therefore mostly edaphic/physical since it has been

edablished that rainfallpattern is adesuate and profile lithology will mostly enhance soil
nxrlsture retention for sustained upland rice crop production. The following iherefore is an
evaluration ol the individual soil series (see Table 5).

Aeyyl Series; Pedon has a mottled and mncretionary subsoil (Plinthite) horizon at
30sn' Crenerally, the subsoil is gravelly sandy loam to grav'elly sandy ctay. The solum depth
(!tS) nas therefore placed a limitation on the rmts proliferation, and the depth to ihe
plinttrilelconcretionary layer determines its quality, And because of this limitation, exposure
d @n lo cultivation pradtices that may induce a profile weUdry situation will eventually
leadto irreversible hardening of subsooil (petroplinthization) mateiials. lt is therelore better
'b preserve lhe status of pedon with permanenl tree cover. lt belongs to Class 53 and
StSda$9 S3Y3.

AWba Series:.pedon has a sandy loam topsoilover friable ro firm blocky sandy clay/
day srbsoil. Textuie and struclure and solum depth are ideal {or upland rice cuttivation.
Sol ryryeability makes it to be potentially su.sceptible to rnoisture stress (m). There is a
poss&ility ol slight soil erosion if continously cultivated. lt is in St class.

lfb, Series: pedon has variable depth to broken or consolidated mottled
p@inhiles. A brest cover is recommended lo pwent subsoil irorpan fom being exposed
nyct.sion. Ihis in addition will help lo sustain subsoil movement of soil watei torvards
rediarging fiose soils at bwer elevation. Variable shallor solum controls the soil quality.
It belongs to Chss 53; and Subclass S3V3.

q

Ugbfu *des:pedon lras mottles at 7S9Ocmllepth, lt also has gravelty
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purdy loam topsoil over gravellly sandy clay subsoil. lt therefore has shalloir eflec{ive ol
Oepttr Uecause ol the plinthites/concretionary materials (S/3). lt is abo susceptible h eruim
because of itSlocation and slope (t) (see Table 2 and Fig. 2). Pedon is recommerded as a
(;roundnater recharge zone. lt is in Class 53; and Subctass S3 tg3.

Mode Serles; pedon's physiographic position and slope predispose it h erosixl
hazard (t) when not properly managed. lt belongs to Class 52; and Subclass 52 t.

Agrryle Serles; Soilwill also be highly erodible (t) under upland rice (arable) bocause

of the slope and its length. Mottling (plinthite) occurs at 70-90cm depth (S/3). These turc

determine the soil quality. Soil moisture should not be a problem bdcausg of sustained

subsurlace flow of soil water. Erosion when allorved to occur will elpose the plithitic s6ol
horizons. A productive land for rice if sustainable soil:manalement practkrs are introduced.

It belongs to Class 52; and Subclass 52 ts/3.

tDeslre Series; Soil has similar characreristirs as Alagba series. lt is erodble (t) because

ol its slope and can be droughty during unexpected prolonged dry spell. lt bel6ngs to Chss
52;and Subclass S2t.

llu and lpla Sertes; These are inclusions within Agege series. They wilt both remah

moister for. a longer period than,{gege because ol subsurlace soil water movement. lt
belongs to Class 52; and Subclass S2t.

Valtey bottom Seriesr Atan and Mesan series dominantly occupy valley-bottom
positions with ldesan and Oji as inclusions to Atan series. They are all wetland soils and

willtherefore juit be marginally suitable to upland rice cultivation. Mesan floods every year.

It therefore belongs to subclass N1 w/1. Others belong to 33 w/2.

SUTIMARY AND COI{C LUSION

All the well-drained and moderately well-drained pedons except typic Oteyyi, Alagba

and Asaba series are potentially erodible because they are alllocated on grealer lhan?/o
slope. Erosion was observed to be very serious on soils of middleslope, viz: O,vode and

lbeshe series, that were cuitivated to maize although it was very minimal on farmer's fields

that were cultivated to cassaVa. Physical degradation (eroson) has been identilied (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 wili 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 layei or concretionary/petroplinthite subsoil horizons"

Soil texture seem to be ideal for upland rice cultivation. There is a tuhter surface horizon

underlain by clayey subsoil horizons that will assist with water rptention. Flooding hazard

and high regional water table separate soils of the valley bottom from those of the uplard

and therefore distinctly distinguish those soils that are not suitable for upland uops.

Qhemicaldegradation is manifest through low soil pH. low soil exchangeable bases (or

t$$r exchangeable Al) with concomittant low base saturation. The pedons'surface horizons

are adquate 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 manigement practice that will suslainlhe organic matter content ol the sbils are



t

d€sfabb.

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