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ABSTRACT

The fertility status of soils in the Enwinyonwanru village in Oredo Local
Government Area of Edo State, Nigeria was investigated. The soils are
classified as Alfisols and are coarse textured with mean sand content of
90.8% and clay content of 5.6%. They are fragile and appear
susceptible to erosion but have excellent physical conditions for seed
bed preparation. The soils are acidic with mean pH valuc of 5.30 and
moderaiely high in organic averaging 1.37%. Calcium and magnesium
levels range from 0.08 - 35.00 Cmol/kg for Ca?* and from 0.20 to 5.00
Cmolkg for mg?* resulting in high percentage of base saturation. The
effective cation exchange capacity (ECEC) values appear generally low
averaging 4.39 Cmol/kg. The soils are rated low in fernlity classificarion
because their exchange K and available P levels are very low ronging

from 0.03 to 0.25 Cmol/kg for K* and 1.0 to 14.0 mg/kg for P. To

maintain the fertility and productivity of the soils, copious use of
Jertilizers, recommended foilowing soil tests, use of cover crops and
annual dressing of low rates of lime are recommended for oil palm and
cassava which are ecologically adaptable to the area.

N INTRODUCTION

Several environmental factors affect the yield of crops, but the supply of
nutrients in adequate amounts and forms has been recogmised as one of the
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most important factors controlling yields of crops since a productive soil
must have to be fertile ( 1 and 2).

Most arable soils in Southern Nigeria are derived from sandstone,
coastal plain sands or basement complex rocks, and are strongly
weathered, acidic, fragile and generally deficient in a number of
nutrients(3). Consequently, constant application of fertilizers and lime will
be needed in order to sustain good vieldsespeciaily whenthe land is to be
intensively cultivated as is envisaged by the National Agricultural Land
Development Authority (NALDA) for most communities.

Fertility management which includes fertilizer and lime
requirements of a soils depends on characterization of the soils to assess
the nutrient status native to the soil. The purpose of this study was to
characterise the soils with a view to achieving the following objectives:

(a) Determining the present fertility status of the soils and suggesting
soil fertility management and maintenance strategies for
recommended crops.

(b) Projecting the future fertility profile of the area over a specified
time frame considering the cropping systems envisaged.

-

MATERIALS AND METHODS

The study was conducted in Enwinyonwanru Village, Oredo Local

Government Area of Edo State of Nigeria where NALDA Project is
located, The area is in the rain forest zone within the Benin lowlands or
corstzl plain terrace. The climate is of the humid tropical type with a
mezn annual rainfall of 2bout 2000 mm. Temperature are high with a
daily average of 26.7°C.

Focty mini pits were dug, described and sampled according to the
S0 SURVEY STAFF guidelines except that diagnostic horizons were
not ideatified since sampling was done at predetermined depths of 0-10,
A8570. 20-50cm in each (4). A total of 120 soil samples were collected for
the study.

The soil samples were air-dried at room temperature sieved using
2mm sieve prior to the various determinations. For total N and
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micro-nutnent determinations, some sub-samples were ground and sieved
T.hrough 100-mesh sieve.

The various parameters were deterinined as follows Particle-size
analysis by the hydrometer method using calgon as the dispersing agent
was done (5). Coarse sand and fine sand fractions were later separated by
drying and sieving. Soils pH was measured in 1:2 soil to solution ratio
using a glass electrode pH meter. Organic carbon was determined by the
wet-oxidation method (6). The organic matter was obtained using a
multiplication factor of 1.724. Total of N of the surface samples was
determined by the Kjeldahl method (7). The exchangeable cations were
extracted with neutral NH40AC; Ca and Mg were determined by
versenate - EDTA titration and K and Na in the extracts by flame
photometry (8). Exchangeable acidity (EA) was extracted with N KCL,
and the acidity estimated by titration with standard NaOH. The effective
cation exchange capacity. (ECEC) was obtained by summation of
exchangeable bases and exchangeable acidity. Available P was determined
by the Bray P-1 method (9). The concentration of P in the extracts was
measured by the blue colour method (10). The available sulphate of
surface samples was extracted with calcium phosphate solution and the
sulphate in solution determined by the turbidimetric method (11).
Available micronutrients - Cu, Mn and Zn were determined by extraction
with 0.IN HCI (12). The concentration in the extracts was measured
Using atomic absorption spectrophotometer. Boron was extracted with hot
water using the bouch method (13). The concentration of boron in the
extract was measured by the carmine colorimetric method (14).

RESULTS AND DISCUSSION

A sununi‘ry of the physical and chemical properties of the soils is given in
Table 1. The soils are characteristically sandy with very low content of
clay and silt. The texture vary from sand to sandy loam. On the average,
sand content was 90% with coarse sand dominating. The soils have no
gravel and thus have very good physical conditions for seed bed
preparation. The very sandy nature, however, make the soil very fragile.
In terms of suitability for arable cropping the sandy texture of the soil
scores very low in the land suitability classification'o&FAO (15). To put
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