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profile variations in the
nd chemical characteristics of an
‘use systems. Soil profiles from
plantation were described. The
ils was grayish brown (10YR 572) in
ery dark grey (10YR 3/1) in teak

d use types showed evidence of clay
surface to horizons below with higher
tation than arable farmland. The soil pH
 slightly acidic irrespective of the land use
nic carbon and total nitrogen values of
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ailab phosphorus was moderate in arable
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us indicative of the deteriorative effect of trees
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L. INTRODUCTION

rons were derived from
lex rocks made up of
atites, gneisses and schists [1]. They are
1o red sandy clay, loamy sand or sandy
and weakly 10 moderately structure
ncretionary layers in the upper or
, [2). Soil properties vary if
R depicts systematic
Is and land use
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profile distribution of morphological and physicochemical
properties of an Alfisol in Minna in response 0 land use,
that is, arable farmland and teak (Tectona grandis)

plantation.

I1. MATERIALS AND METHODS

A. Site description
The study site was lies within the forest plantation and

the adjourning arable farmland of the Federal University
of Technology, Gidan-Kwano Campus, Minna, Nigena on
Jatinde 09° 31' N and longitude 06° 27" E.
Geomorphologically, the site was moderately flat land (< 3
% slope) on elevation of 229.7 melers above mean sea
level. The vegetation is southern Guinea savanna with a
sub-humid tropical climate. The mean annual rainfall is
1284 mm spread over months of April/May to October [1].
The geology of the area 1s made up of basement complex
The dominant soil parent material in Minna and its
environs are weathered remains (saprolites) of the varied
basement complex rocks, which have been deeply and
markedly altered for a long ume such that bedrock, apart
from where it emerges as inselbergs or lower rock
oulcrops, is several meters below the surface [1].
B. Sample collecrion

Land use of the study area was arable farmland and teak
plantation. Two modal profile pits, one for each land use
type were dug and described in accordance with guidelines
for soil profile description [7]. Soil samples were collected
from each identified genetic horizons for laboratory

analysis.
C. Laboratory analyses

Soil samples were air-dried and gently crushed o pass
through 2 mm and 0.5 mm sieve. Particle size distribution
was determined by the hydrometer method after dispersion
with sodium hexametaphosphate according o the
procedure described by [8]. pH values of the samples
were determined in 1.0 N CaCl, solution using a soil -
solution ratio of 1:2.5 [9]. Organic carbon was determined
by the Walkley-Black wet oxidation method [10].
Exchangeable basic cations were extracted with neutral IN
NH:OAc with potassium (K) and sodium (Na) determined
; photometry and calcium (Ca) and magnesium
pc‘euvphowmcuy. Exchange
ng the samples with 1.0 M
h 0.1 M NaOH. Available P was
| method [11]. Effective cations
obtained by summation of the
ons, Total nitrogen (TN) was
Kjeldhahl method. Were
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surfuce soils of the two land use types were non-mottled
which suggested that they have good aeration. [12]inferred

- that absence of motling in soils is an indication of a

prevalent non-reducing condition, that is, such soils are in
highly oxidized state, Another reason for absence of
motiling, especially in arable farmland may be atnbuted
o frequent mixing during ploughing activities The
oceurrence of mottling in the subsurface layers may be
nttributed to poor internal drainage condition caused by
presence of massive structure occurring below 50 cm
depth in both sites.

=
& morphological properties of soils of the study sites

Colour (molst) Structure® Rools**
Mutrix mottles
, Arable Farmland
T0YRS/2 grayish brown . 2er Smf
~ 10YR4/6 dark yellowish brown mottled 2sbk 3y
~ 1L.5YRS/6 strong brown mottled Ms 0
ﬁ YRM pale brown molttled Ms 0
F '.\ T0YR7/3 very pale brown moltled Ms 0
' Tenk Plantation
10YRM/1 very dark gray - 2sbk Sml
~ 10YR4/4 dark yellowish brown mottled 2sbk 5m
~ 10YRS/2 grayish brown mottled Ms 3mf
~ 10YRS/2 grayish brown mottled Ms If
00 10YRS/2 grayish brown mottled Ms If

distribution of the soils studied are
\ Farl le-size analysis revealed that sand
| the mineral fraction in soils of the two
ed probubly because the soils were
ftlon of granitic parent materials
spars, The sand values in both land
o down the profiles. The trend may be
w of fine materials, silt and clay, from
sugh action of erosion or eluviation and
ses [13). Sand contents Wis higher
le of arable farmland than in teak
sl cultural operations on arable farmland
ted to structural degradation of surface
disposed them to wind and water erosion,
the differences in the surfuce textures of
s, Unlike sand, the distribution of silt
owever, sill content also differed
) f the two land use types
tion from surface horizon

4 B12). The soils under
j 8 times,

Ithough,
A sﬁ

crumb; sbk=sub-angular blocky: ms=massive.
;ome; S=many, fine; m=medium, I=large

of arable farmland may be attributed to further weathering
of the soil mineral fractions. [14]observed similar trend in
a study of 30 year old teak plantation in which sand-size
fractions weathered resulting to clay accumulation in A-
horizon and silt in subsurface horizons. Averagely, the
silvclay ratios were 0.35 and 0.43 respectively for arable
farmland and teak plantation. These values inferred that
the studied soils were highly weathered. According 1o
[15), values below 0.75 indicates old age of soils, between
0.75 and 1.5 indicates moderate pedogenic weathering
processes, while high values > 1.5 indicate recent
pedogenic processes.

C. Chemical properties

The result of the chemical properties of the soils studied is
shown in Table 3. The soil reaction was moderately to
slightly acidic in both land use types studied. The result
implied that the soil pH was influenced more by parent
material, granite which weathered to produce acidic soils,
rather than the influence of land use. The pH value ranged
from 5.5 to 6.5 for arable farmland and 5.8 to 5.9 for teak
pluntation. However, [16] reported that slightly acidic
nature of the soils of Minna could be attributed to low
level of leaching of basic cations and these nutrients will
be readily available to crop roots. Generally, the organic
carbon content in soils decreased with the soil depth for
each of land use studied. The higher organic carbon in the

~ surface horizon was as a result of increased organic matter

inputs -omposition as reported by [17], [18].
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