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Abstract

One of the major problems confronting modem dayicadjure is the inappropriate
allocation of good agricultural lands for other poses especially of quicker economic
returns. Hence, there is a need to assess thetaifedifferent land uses on the soil
characteristics and determines its implication @l productivity especially in the Nigeria
where food production is still a major challeng évé=-different land uses; Building Site (BS),
Secondary Forest (SF), Fallow land (FL), Arable FafAF) and Tree cropped Farm (TF)
were selected and soil samples at surface (0-15 stnty)-surface and (15-30 cm), and profile
depths were collected for laboratory analysis. M$t the soil properties correlated
positively at the surface and sub-surface depth<® (b). The bulk density, structure,
Organic carbon, Organic matter, soil pH, CEC, Ngen, Available Phosphorus,
exchangeable bases, and available micronutrientse vedfected by land use. %Nitrogen,
%Carbon and %Organic matter were highest signififamt the surface and sub-surface
depthsin SF. Secondary forest also had the higbE§ (7.47) at the surface depth although
AF had the highest (6.55) at the sub-surface. Exgkable Ca, Na and Mg were also highest
in SF although not significantly different from thther land uses. pH values of all the land
uses were close to neutral at the surface and suface depths. The study indicated that
secondary forest land use option was the bestvWelibby tree cropped farm for promoting
sustainable agricultural development and in ordeatso meet up with the food demand of
the ever increasing world population.

Keywords: Land Use, Soil characteristics, Production, O@iate.

Introduction
The inadequacy of good agricultural lands due to touch pressure on it other than

agricultural purposes in tropical region call foppaopriate use of land especially in
enhancing sustained production and alleviating kuraf ever-increasing human popultion

(Omoniyi, 2011).

According to Lal (1996a) and Shepheztial. (2000), land use in tropical ecosystems could
cause significant modifications in soil propertieence there i urgent need for continuous
assessment of land resources so as to addressteonisithanges and ensure that limitations
imposed on productivity by improper allocation ahd s minimized.
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In all regions of the world, human activities aregtading some soils faster than nature can
rebuild them (Senjobi, 2007). The system of lamsk thowever goes a long way in
determining the availability of land for prolongeagricultural use in perpetuity ie.
sustainability. S ustainableagric ulturerefers tcathiity of a farm to produce perpetuallybased
on long-term effects of various practices on sobgerties and processes essential for crop
productivity, and the long-term availability of ims (Medugu, 2006).

Agricultural sustainability and judicious use ofilsond water resources in the humid tropics
are major global issues of modern times becaustedfinterply among human population,
socio-economic and political factors, and natueslaurces of the fragile ecoregion (O moniyi,
2011). Mismanagement of soil resources and iniefii; re source-based agricultural systems
are causing serious degradation of the ecoregiahpempetuating food deficit, malnutrition
and poor standard of living. Therefore, maintemaoé soil quality is critical to the success
and sustainability of land-use and farming systdinsl, 1995) especially in tropical areas
which are endowed with fragile top sois.

To address the global problem of hunger which hesnbmore persistent in the third world

countries including Nigeria and to stop it fromther aggravating, there is a need to study
the effect of different land use patterns on tharahteristics of soil and their output potential.

This will go a long way to alleviate hunger and eamge food security especially at this

period of economic meltdown.

Several researches have been carried out in tgardeon different study areas (Lal, 1995;
Medugu, 2006; Lal, 1991; Brady and Weil, 1999; Hdimb1985, Senjobi, 2007, 2010 &
2011; Igwe, 2001, Ogunkunle and Eghaghera, 199@yever there is dearth information on
the effect of different land uses on the charast&s of Y ewa soils, in O gun State and how it
affects its production potentials. This is theegsse of this study. Specifically, the study
aims at assessing the effect of different land usessoil characteristics and production
potential with the view of providing proper guid@&non optimum production and sustainable
agriculture.

Mate rials and Method

De scription ofthe Study Area

This study was carried out at the Teaching and &eseFarm of the College of Agricultural
Sciences of the Olabisi Onabanjo University, Ayet@ampus. Ayetoro is 35 kilometres
northwest of Abeokuta on Latitud®I2N and Longitude ®'E, with a mean annual rainfall
of 1, 250 mm and average temperature 8€26

Ayetoro lies between 90 and 120 metres above theleseel. The entire area is made up of
undulating surface, which is drained majorly by &ivRori and River Ayinbo (Ayinde,
1983). These two rivers meet at a point to the Wsédd of the town and finally empty into
River Yewa after Saala Orile.

Choice ofthe site

The experimental sites were chosen for the reseasihg purposive sampling, which
involves choice of areas with specific land uset Hr& of interest to this research. Five land
use types were considered and on this basis fies siere selected and investigated.
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These sites are briefly described as follows:

1. A Building site (BS): This site was chosen baoa the presence of building, a lawn,
parking space and a walk area. It covers extengar¢ of the total area i.e. about 5
hectares. It has been on this use for more than deuades.

2. A Secondary forest (SF): A land that has not eugdne any form of intense
cultivation by human intervention before was choséris was evident by the
presence of trees, shrubs and grasses and a &&inge canopy formation. This was
about 2 hectares.

3. A Fallow land (FL): A pineapple farm that hasebeleft to fallow for a period of 5
years was chosen to establish how such a landarsaféect the characteristics of the
soil and production. This covers an area of abohe&ares.

4, An Arablke farm (AF): An arable farm in which reid cropping of maize with cassava
were practiced for a period of 7 years and had giobp undergone some level of
disturbance was used. This was about 5 acres (arbsy.

5. A Tree cropped farm (TF): The choice of thisesiultivated with teak, a tree plant
which is akko a cash crop was selected to studysthik properties under uniform
storey plants compared with secondary forest diedfnt plants of storey patterns.
The land area was about 2 hectares.

Soil Sampling

Soil samples were collected by augering into thé ssing stratified random sampling
procedures at the surface (0 — 15cm) and sub-surfa6 — 30cm) depths respectively from
all the sites that were chosen for the researchkwis a result of the homogeneity of the
areas in consideration ie. of typical mapping sindbout 10 sampling points were taken.
These were then bulked together, before re presgata mples were taken to laboratory for
analysis. Soil profie pits were dug to about attepf 1.5m where there is no interference
with ground water, rocks or concretions and thissvabone in each mapping unit i.e. one
modal profile per land use type. Prdfile pits welescribed following the standard reference.
Soil samples were collected at each horizon usimgetallic core sampler after the horizons
were demarcated, measured and also differentiatesttdo on colour, texture, structure,
consistency etc. The soil samples collected weraldéd, crushed using a pestle and mortar,
sieved and taken to the kboratory for analysis.

Laboratory Analysis

Laboratory analyses were carried out on the sailpdas to examine the physical, chemical
and biological characteristics of the soil sampthat were collected. Soil samples were
analyzed for the following parameters: soil pH irater using glass electrodes pH meter
(Mclean, 1965). Total nitrogen was determined bg thacrokjeldahl digestion method of
Jackson (1962), available P was after (Bray and ur945) extraction using Bray-| extract
followed by molybdenum blue colorimetry. Exchangeabations were extracted with 1M
NH40AC (pH 7.0), K, Ca and Na were determined usifilgme photometer and
exchangeable Mg by atomic absorption spectropha®eméSparks, 1996). Exchangeable
acidity (H") was determined by the KCI extraction method (Mak 1965) and organic
carbon was after dichromate wet oxidation methodliiéy and Black, 1934). T he organic
matter content was got by multiplying a factor @&frgent organic carbon by 1.72. Cation
exchange capacity (CEC) was calculated from the stiall exchangeable cations. Available
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micronutrients were extracted with 1IN NH4CI| soluso and determined by Atomic

Absorption Spectrophotometer (AAS) (Water and Samrmé48 cited from Senjobi, 2007).

Particle size analysis was done by the Bouyoucdb51]l method. Saturated hydraulic

conductivity was determined using a constant heathmd and bulk density by core method.
Soil porosity was estimated from the bulk de nsiyadat an assumed particle density of 2650
kgm?3. Water retention at 15 bars was determined in rotdecalculate available water

holding capacties of the sail profie horizons (&twu, 1985).

Statistical Analyses

The results obtained from the laboratory test eafiut on the soil samples were subjected to
Analysis of Variance (ANOVA) to test the differende soil properties across land uses,
Duncan Multiple Range Test (DMRT) for ranges anééteSignificant Difference (LSD) for
the differences in soil characteristics between th#erent land uses were employed.
Correlation analyses were carried out to detectcfional relationship among key soil
variables.

Re sults and Discussion
Soil physical and morphological prope tties

Table 1: Physical properties of soils of the diffeant land uses at surface and sub-surface depth

Land uses Soil deptl Particle size distributic
(cm) San Silt(g/Kg) Chy

Building Site (BS 0-15 652.¢ 182.¢ 164.¢

15-30 566.6 233.4 200.0
Secondary Forest 0-15 636.1 196.1 167.8
(SF)

15-3C 599.¢ 199.: 200.¢
Fallow land (FL 0-15 624.t 203.: 172.;

15-30 584.0 208.8 207.2
Arable Farm (AF) 0-15 615.5 2155 169.0

15-3C 599.1 209.: 191.°
Tree cropped farn 0-15 634.t 171.t 194.(
(TF)

15-3C 599.( 197.t 203.5(

Table 1 showed the particle size distribution oflsérom the different land uses at the

surface (a) and sub-surface (b) depths respectiddynd content decreased with soil depth in
all the different land uses. Silt content increaseith depth in all the land uses except in

Arable Farm where there is a slight decrease, Claytent increased with depth in all the
different land uses.
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The physical properties of the soils of the differéand uses across the vertical section of the
soil (soil profile) are shown in Table 2, which s\md that all the soils had high sand content
at the surface level. Clay was highest in ArablemfaAF) at soil depth 28-88cm, Tree
cropped farm showed highest sand content (741.4¢)g/lind lowest clay content
(100.20g/Kg) values when compared to other kand.use

Table 2:Physical propetties of profile soils oftle different land uses

Land ust Depth Particle size distributic Bulk A\\A//a';tag're Total Macroporosy
; density i
Sanc Silt Clay (mgnd)  (AWC) P(grslon?)ny
(9/Kg)
Buiding 0-13cm 66140 15840 180.20 1.30 0.0232 0.4724 80.08
Site (BS)

13-27cm 58140 9840 32020 121  0.0292 05176 30.16
27-63cm 48140 12840 390.20 151 0.0316 0.4104 .1449
63-150cm 51140 15840 330.20 1.08 0.0281 05465 2098.

Secondary 0 —15cm 661.40 158.40 180.20 155 0.0269 0.4481 2350.
I(:SOSSt 15-30cm 58140 9840 32020 138 0.0701 0.4707 1380.
30-55cm 48140 12840 39020 136 0.0411 05301 .1328

55-150cm 51140 15840 33020 118 00207 0.5135 1670.

Fallow 0-30cm 601.40 17840 22020 155 0.0219 03642 1750.
end (FL) 30-63cm 69140 12840 12840 1.56 .0203 0.3625 133B.
63- 140cm 58140 12840 290.20 142 00335 04177 .1128

Arabe 0 -15cm 69140 12840 18020 150 0.0149 0.3625 133B.
farm (AF) 15-28cm 63140 22840 14020 1.34 00231 0.4927 .2279
28—-88cm 46140 13840 40020 120 0.0259 05625 .27486

88-120cm 53140 14840 320.20 144 0.0327 0.5071 2116.

Tree 0—-12cm 741.40 15840 100.20 112 0.0314 0.6360 3150.
cropped
farm (TF)

12-20cm 681.40 12840 19020 153 00416 0.4819 0.2229
20—-34cm 651.40 14840 200.20 143 0.0348 0.4837 0.1956
34-90cm 681.40 15840 160.20 - - - -
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Table 3:Momhological propertie s of profile soilsfrom the different land uses

Land use Depth Colour Structure Consistence Caoaret Roots Drainage  Boundary
Building  0-13cm 5YR5/4 SAB Sl—st Many Few wD S-A
Site (BS)
13- 27cm  2.5YR4/6 SAB Sl-st Many v-few wD S-A
27— 63cm 5YR3/3 SAB Non — st Few v-few wD S-G
63-150cm 25YR4/8 SAB Sl—st None v-few wD -
Secondary 0-15cm 10YR3/4 Crumby Non —st None Many fwD W-C
Forest
(SF) 15- 30cm 5YR5/6 SAB Sl—st None Few fwD I-C
30- 55cm  4YRA4/6 SAB Sl—st None v-few fwD I-C
55-150cm 5YR5/8 SAB Sl—st None v-few fwD I-C
Fallow 0-30cm 2.5YR4/3 SAB Sl—st None Few fwD S-C
land (FL)
30- 63cm 5YR5/4 SAB Sl-st None v-few fwD -G
63-140cm 2.5YR4/8 SAB Sl-st None v-few fwD S-C
Arable 0-15cm 5YR3/3 Crumby  Non — st None Many fwD S-C
farm (AF)
15-28cm 5YR5/8 SAB Sl—st None Common fwD S-C
28-88cm  5YR6/8 SAB Sl -st None Few I-D S-G
88-120cm 2.5YR4/5 SAB St None v-few I-D S-G
Tree 0-12cm 5YR4/3 Massive  w-st None P-D
cropped )
farm 12-20cm  5YRS5/3 Massive  w-st None P-D
20-34cm  7.5YR5/6 Massive  w-st None P-D
34-90cm P-D

Key. Sl-st- Slightly sticky;, non-st- non sticky; st-icky; w-st-wet sticky; v-few-very few;

fwD-fairly well drained; I-D- Imperfectly drainedP-D- poorly drained; S-A- smooth and
abrupt; S-G- smooth and gradual;, W-C- wavy and rglé& - Irregular and clear; S-C-
smooth and clear; I-G- Irregular and gradual.

Table 3 showed morphological properties of the seilhich include the soil colour, soil
structure, consistency, presence or absence ofreboc among others. Tree cropped farm
had massive soil structures and was wet and stdlaidl the soil depths. The other land uses
had sub-angular blocky structures through outlal g0il depths except at the surface depths
of secondary forest and arable farm which had crpmtbuctures. Building site showed the
presence of concretions at all soil depths, whileré were no concretions in the soils of the
other land uses.
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Chemical propertie s of soils from diffe re nt land ug s

The sodium content at building site decreased fr@@4cmol/kg at the surface to

1.96cmolkg at the sub-surface depth (Table 4. Tame trend was noticed in all of the
different land uses. The potassium content alsoedesed with depth in all the different land
uses with the tree cropped farm having the high{dsilcmol/kg) at the surface depth
followedby Secondary forest which also had the égihcontent (0.99cmol/kg) at the sub-
surface depth. %N, %C and %O M was highest at thdase and sub-surface depth in
Secondary Forest (Table 4.). Percentage organitemat the surface depth was highest in
Secondary forest (6.79%) followed by tree croppadmf (5.66%), Fallow land (4.46%),

Building Site (2.44%) and Arable farm (2.19%) aethurface of the different land uses.
However, the value decreased wih depth as refieatethe sub-surface of all the different
land uses. Secondary forest for example had 6.78§anic matter at the surface depth, but
decreased to 3.51% at the sub-surface depth. Tdex erith which organic matter decreased
at the sub-surface depth is as follows; Secondargdt (3.51%)>Fallow land (2.03%)>Tree

cropped farm (1.97%)>Building Site (1.65%)>Arabéerh (1.60%). ECEC ranged from 6.13
to 7.47 at the surface depth and 6.01 to 6.55 atstb-surface depth, it was highest in
secondary forest (7.47) at the surface and Arablenf (6.55) at the sub-surface depths
respectively. Table 6 showed the chemical propertié the soils from each horizon in the

profile of the different land uses. The percentagganic matter (% OM) decreased as soil
depth increased in all the different land uses. Mafsthe other soil properties in table 6 did
not show any definie pattern.

Table 4:Difference s in Soil prope ties among landise s at Soildepth 0 — 15 cm

Soll Properties Building Secondary Fallow Arable Farm Tree cropped Farm

Site (BS) forest (SF) land (FL) (AF) (TF)
Sand (g/Kg) 652.60 636.10 624.50 615.50 634.50
Sitt (g/Kg) 182.80 196.10 203.30 215.50 171.50
Clay (g/Kg) 164.60 167.80 172.20 169.00 194.00
T exture SL SL SL SL SL
pH in HO 6.44 6.54 6.60 6.48 6.18
Ca (cmol/kg) 2.12 2.42 2.180 2.34t 1.93
K (cmolkg) 0.6¢ 1.04t 0.58 0.67 1.1
Mg (cmolkg) 1.8% 2.2% 2.04° 2.1F 1.63
Na (cmolkg)  2.0% 2.19 1.99% 2.16 1.60
H*(cmolkg)  0.1F 0.0¢€ 0.0€ 0.1€¢ 0.1F
% N 0.16 0.39 0.28 013 0.33
% C 1.66 3.93 259 1.27 3.28¢
AV.P (ppm) 6.81 6.50 7.0F 3.44 6.68
CEC 6.18 7.4F 6.9 7.45 6.24
% B.Sat 97.49 98.86 98.74 97.56 98.22
%0.M 2.44 6.79 4.4@ 2.19 5.66¢

Key. Ca-Exchangeable calcium; K-Exchangeable potassMgexchangeable Magnesium;
Na- exchangeable sodium;#éxchangeable hydrogen; N-Total Nitrogen; C-Orgataicbon;
Av. P-Available phosphorus; CEC-Cation exchangeacity; B. Sat- Base saturation; O.M.-
Organic matter; Cu-Copper; Zn-Zinc; Mn-Manganesmot’kg-ce ntimole per kilogramme;
ppm- parts per million.; SL-Sandy loam.

Means with the same letters are not significantiffetnt from each other.
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Table 5:Difference s in Soil prope rties among landise s at soildepth 15-30cm

Soill Properties

Sand (g/KQ)

Sitt (g/Kg)
Clay (g9/Kg)
pH in HO
Ca (cmol’kg)
K (cmolkg)
Mg (cmolkg)
Na (cmolkg)
H* (cmolkg)
% Total N
% Org. C
Av. P (ppm)
CEC

%B. Sat

% O.M

Building Secondary Fallow

Site (BS)

566.60
233.40

200.00
6.6%
2.33
0.36
2.04
1.96
0.09
0.18
0.96
5.19
6.48
9U.73
1.65

forest (SF) land (FL)

599.8¢
199.30

200.90
6.49
2.03
0.99
1.79
1.73
0.08
0.20
2.04
5.4F
6.53
97.53

3.5

584.0¢
208.80

207.26
6.57
2.03
0.45
1.75
1.7F
0.08
0.1Z
1.18
448
6.0F
98.44
2.03

Arable Farm Tree cropped Farm

(AF)

599.10
209.20

191.76
6.29
1.84
0.69*
1.67
1.68
0.1G
0.09
0.93
5.68
6.55
97.34
1.60

(TF)

599.00
197.50

203.50
6.93
1.77
0.9
1.7
1.60
07
0.16*
1.18
7.1F
5.64
87.62
1.97

Key: Ca-Exchangeable calcium; K-Exchangeable patassMg-exchangeable Magnesium;
Na- exchangeable sodium;téxchangeable hydrogen; N-Total Nitroge n; C-Orgaicbon;

Av. P-Available phosphorus; CEC-Cation exchangeacéty; B. Sat- Base saturation; O.M.-
Organic matter; Cu-Copper; Zn-Zinc; Mn-Manganesaiot/kg-centimole per kilogramme;
ppm- parts per million.

Means with the same letters are not significantifeknt from each other.
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Table 6: Chemical propertie s ofprofile soils fomthe differentland uses

Land use Depth Mg pH Av.P %N %C %O M %B.
Na K Ca in  (ppm) Sat
H»0

Building 0-13cm 132 017 162 1.62 6.03 0.55 0.03 0.32 2.4480 99.06
Site (BS) 13-27cm 2.00 0.11 228 2.02 7.60 8.90 004 044500 99.50
27-63cm 184 009 212 18 564 810 004 03659 98.00

63-150cm 2.67 0.15 288 269 68 6.85 026 2606210 99.20

Secondary 0-15cm 244 033 289 246 587 7.20 014 248820. 98.60
Forest(SF) 15-30cm 229 022 260 230 597 6.05 0.08 0.78310 98.60
30-55cm 362 026 389 3.69 607 920 0.08 0.8293D 99.00
55-150cm 295 0.12 320 297 58 835 006 066650 97.90

Fallow land 0-30cm 340 037 384 3.4 6.74 16.10 0.07 0.66140.4 98.10
allow lan
(FL) 30-63cm 200 065 244 208 669 895 008 08238 98.90

63-140cm 333 027 362 3.37 617 9.00 0.05 088450 99.00

Arable farm 0-15cm 188 015 322 200 716 9.65 022 1.42Z93. 99.30
(AF) 1528cm 200 100 234 204 632 870 0.06 0.63860 98.90
28-88cm 222 017 242 224 571 820 003 0380 98.30
88-120cm 149 0.18 200 152 535 540 003 02830 97.30

Tree 0-12cm 310 041 355 314 625 1090 025 2.20768.2 99.00
croppedfarm12—20cm 2.00 022 245 2.13 6.61 9.25 014 142482 98.80
(TF) 20-34cm 242 042 267 248 757 16.10 0.06 0.5380.9 99.60

34-90cm 4.00 070 520 4.20 7.78 11.90 0.06 0.5800.9 99.90

Differences among land uses at the different soilepths

At the surface depth, secondary forest and fallawdl differed in four soil properties (K, %N
%C, %0.M), arable farm and tree cropped farm aldiergd in four properties (Na, %N,
%C, %0O.M) while fallow land and tree cropped fariiffedted in 2 properties (K, % N). The
rest land use pairs differed in 3 properties. Taedl use pairs also differed in certain soil
properties at the sub-surface depths. For instabgitding site and secondary forest, as well
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as secondary forest and fallow land land-use pdiffered in four properties while fallow
land and tree cropped farm knd use pairs, arayi find tree cropped farm land use pairs
differed in only one property. Also Building Sitené Arable Farm differed in one property
(Table 7).

At the surface, Building site had the highest %Sahdugh there was no significant
difference among the land uses. Arable farm hacdhibbest percent silt content, though not
significantly different from the other land usese€ cropped farm had the highest percent
cly content but is not significantly different moother land uses (Table 4). There was no
significant difference among the pH of the diffetdand uses at the surface and sub-surface
depths. Exchangeable calcium, sodium and Magnesiontent were highest in secondary
forest but were not significantly different frometlother land uses (Tabke 4).

Arable farm had the highest sand content (599.16)/&nd Building site had the lowest
(576.60g/Kg) at the sub-surface depth though theas no significant difference among the
land uses. The silt content at this soil depth Wighest in the building site (232.30g/Kg) but
was not significantly different from the other landes (Table 4). %Nitrogen, % Carbon and
%Organic matter were highest significantly in sedany forest at the surface and sub-surface
depths.

There was a significant inverse relationship betw8epairs at the surface which include chy
and Na, pH in HO and H pairs. There was also significant direct relathips between
22pairs at the surface depth. These include K amd %N and %O M., %C and %O M.
pairs(Table 8).

At the sub-surface depth (Table 9), 7 pairs of prtips had significantly negative
relationships which include Clay and Av. P, pH iaH H* and %O M pairs respectively. 19
pairs of soil properties pairs were significantlgsjtively related which include pH inJ@
and %0 M; %C and % ECEC; Av. P and %O M pairs. k& surface depth, 8 pairs of soil
properties had significant negative relationshipsd al5 pairs had significant positive
relations hip.
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Table 7: Significantly diffe re nt soil propertie s beween land use pairs

Key: AF-Arable Farm, BS- Building Site, FL- Fallovand, TF- Tree cropped farm, SF-
Land use pairs Number of properties  Soil properties

Surface (0 — 15cm)

SF—AF
FL—AF

%N, %C,%0.M.
%N, %C,%0.M.

SF-TF 3 Ca (cmoalkg), Mg (cmoal/kg), Na (cmolk
SF-FL 4 K (cmolkg), %N, %C, %0O.M.
FL-TF 2 K (cmolkg), %N
AF-TF 4 Na (cmolkg), %N, %C, %0O.M.
BS - SF 3 %N,%C,%0.M.
BS-FL 3 %N,%C,%0.M.
BS-TF 3 %N,%C,%O0.M.
3
3

Sub-surface (15 — 30cm)

AF-TF 1 %N

BS-TF 2 Ca (cmolkg), K (cmolkg)

BS - SF 4 K (cmolkg), %N, %C, %0O.M.
SF-FL 4 K (cmolkg), %N, %C, %0O.M.
FL-TF 1 K (cmolkg)

SF - AF 3 %N,%C,%0.M.

SF-TF 2 %C,%O0.M.

Secondary forest

Significant at p > 0.05
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Table 8: Relationship between soil properties at thsurface depth (0 —15cm)

Silt Clay pH Ca K Mg Na H %N %C Av. P CEC %B.Sat  %O0O.M

(9Kg) (@/Kg) n HO (me/100g)
Sand (g/Kg) -.318* -585* .130 -268 -.064 -274 329 -.074 -.043 -.051 A11 -.263 .002 -.053
Silt (g/Kg) -.339* 145 -172 183 -.187 -037 406 .002 015 .060 -.063 .000 .032
Clay (g/Kg) -.236 229 -088 .266 318+ .050 .023 .010 -169 280 014 012
pH n BO -204 157 -317* -.148  -.401** .069 .076 .149 -.313* .245 074
Ca(cmol/kg) -124 934 .863** -.102 -183 748 -125  .669** .046 -.217
K(cmol/kg) -.147 -.051 -.145 AT76% 463** 44 157 169 AB2**
Mg(cmolkg) .885**  -.039 -.147 -.143 -199 4®B* -.038 -.201
Na(cmol/kg) -.070 -.167 -.164 -156  .690** 021 =211
H*(cmol/kg) -.207 -.218 -129  .006 - 795* 206
%N 998** 279 -.076 181 .982**
%C .281 -.084 183 .983**
Av.P(ppm) -110 172 295+
CEC(me/100g) .333* -.016
%B.Sat 281

%0 .M

Key: Ca-Exchangeable calcium in cmol/kg; K-Exchaalge potassium in cmol/kg; Mg-exchangeable Magmesiu cmol/kg; Na- exchangeable
sodium in cmolkg; Hexchangeable hydrogen in cmolkg; N-Nitrogen; Gb@a; Av. P-Available phosphorus in ppm; CEC-Catexchange

capacity; B. Sat- Base saturation; O.M.-Organic taratCu-Copper in ppm; Zn-Zinc in ppm; Mn-Mangandaseppm; cmol/kg-centimole per
kiogramme; ppm- parts per milion.

*Significant at p>0.05

**Signfficant at p>0.01
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Table 9: Relationship between soil properties at th sub-surface de pth (15— 30cm)

pH

Sitt Clay in Ca K Mg Na H* Av.P CEC  %B.

@/Kg) (gKg) HO (cmolkg) (cmolkg) (cmolkg) (cmolkg) (cmolkg) %N %C (ppm) (Mme/100g) Sat %O.M
Sand (g/Kg) - - i i i i -

[ .046  .008 .079 .020 .024 .045 022 .168 .206* .017 08 152
Sit (g/Kg) -006 .071  .135 -.033 142 129 -125 .018 -.0%4 045 .02  .189 -.071
Clay (g/Kg) - - - § -

oug 048 .079 .025 045 .151 046 -276 . .030 .112 -.265

PH In K0 _185 190 104 -13 -728% 255 09 007 057 . 30
Ca(cmolkg) -.292 915 914+ 237 -.047 .080 208 5747 141 .092
K (cmolkg) -.213 -.185 -229  .382% 317 083 105 .010 .316*
Mg(cmol/'kg) .988** 158 .019 .115 117 603 .042 .119
Na(cmolkg) 199  .008  .096 134 611  .057 .102
H*(cmolkg) -.308* -365* .019 091  .050 -.359*
%N 669 20¢ .251 .01¢ .667*
%C 343 365¢ .021 .998*
AV.P(ppm) .229 173 .346*
CEC(me/100g) 273 .381*
%0B.Sat .080
%0.M

Key: Ca-Exchangeable calcium; K-Exchangeable potassMgexchangeable Magnesium; Na- exchangeabtiusy H-exchangeable
hydrogen; N-Total Nitrogen; C-Organic carbon; AvARailable phosphorus; CEC-Cation exchange capaBitySat- Base saturation; O.M.-

Organic matter; Cu-Copper; Zn-Zinc; Mn-Manganesaolixg-ce ntimole per kilogramme; ppm- parts pelioni

*Significant at p>0.05
»Sgnificant at p>0.01
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Discussion

At the surface depth, there was no significantetéhce in the sand content among the land
uses. Building site had the highest percent samdes which makes it highly vulnerable to
one form of erosion or the other upon exposure @omse quently increase the degradation
processes (Senjobi and Ogunkunle, 2010). The usemuwlthing materials which will
drastically reduce the effect of erosion at the saime enrich the soil is valuable (Senjobi
and Ogunkunle, 2011). Arable farm had the highestcent silt content, though not
significantly different from the other land uses.e® cropped farm had the highest percent
chy content; this might reduce the infiltrationteraof the soil (Senjobi, 2007) and thereby
enhances runoff or flooding on the landform or glofonsequentially flooding may occur
due to poor drainage condition of the soil. The gatige from 6.18 in tree cropped farm to
6.60 (slightly acidic) in fallow land even thougtete was no significant difference among
the different land uses.

Exchangeable calcium, sodium and magnesium comtend highest in secondary forest but
were not significantly different from the other @hruses. Exchangeable potassium was
highest in tree cropped farm but was not signiftyadifferent from other land uses. The
percentage total nitrogen was significantly highiessecondary forest when compared to the
other land uses. Parton (1994) suggested that higHevels occurred in undisturbed forests,
due to a higher number of N-fixing trees. One passéxplanation was a higher plant litter
production in the natural forest than the otherdlarses. Organic carbon was highest in
secondary forest and was significantly differerdnfr the other land uses; this is similar to
what was obtained by Yaet al (2010). Percentage organic matter was also higirest
secondary forest than all the other land uses,résslt is expected because of the intense
litter recycling taking place in forest soils. Ihet case of arable land use there is a high
decomposition of organic matter and mineralizatfnnutrients contained in the organic
matter rather than utilization by crop. The highnerialization rate was due to exposure to
high temperature. This result is similar to whatswaported by Igwe (2001). Organic matter
improves soil aggregation or structure formatiomi@vaceet al, 2004; Pinheir@tal, 2004)
and it mediates many chemical and physical soilpprtes (Dexter, 1988). Soil organic
matter compounds bind the primary particles inahgre gate, physically and chemically, and
this, in turn, increases the stability of the aggrtes and limits their breakdown during the
wetting process (Emerson, 1977) thereby increasimgt penetration and water holding
capacity of the soil.

Buol et. al.,(1975) noted that soils with ECEC of 4 me/100 glews had limited ability to
retain nutrient cations. All the soils had ECEC abd with Secondary forest soil having the
highest ECEC (7.47) at the surface depth and Arérlm has the highest ECEC at the sub-
surface depth (6.55). Although ECEC decreased wédtpth in all of the soils, they all had
high ECEC which means they had high ability to iretautrient cations, and that more
nutrients can be retained by the surface than thessirface. The consequence of this is that

productivity in all of the soil wil ncrease apgiably with fertilizer application.

Clay content increased with depth in all of thedauses at the sub-surface depth, having
greater values at this depth compared to the sarrfdepth, this was similar to what was
observed by Agoumé and Birang, (2009). They furtbeted that this was a sign of chy
translocation and that clay accumulation in the-solb could result in reduced porosity,
increased water retention and reduced drainageo Alsthe sub-surface, tree cropped farm
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had the highest pH value (6.93) which was veryelts neutral pH but is not significantly
different from other land uses. Secondary foreftedid significantly from the other land
uses in the %N and %C, even thoughthere is no fgigni difference among theother land
uses. That was also the view of Schrethal.(2002) who showed that carbon concentrations
below 10 cm were very similar under all vegetattigpes, indicating that the effect, on soil C
and N contents, of forest conversion to crop laasl,a result of agricultural activities, was
largely restricted to the topsoil. % Organic mateee highest in Secondary Forest and is
significantly different from that of other land @sehis s similar to what was observed at the
surface depth. CEC decreased with depth in allléimal uses except in building site, this
implies the surface soil had higher ability to exnlge and retain cation than the sub-surface
soils. Therefore, application of fertilizer will bmore effective at the surface than at the sub-
surface in all the land uses except building siteoiider to increase the fertility of the soil
hence its productivity.

Building site had sub-angular blocky structure tigh out the profile. Although secondary
forest had a sub-angular blocky structure downpitwfile, it had a crumby structure at the
surface, which might be due to the presence of laigdntity of organic matter. This structure
might also have been due to the activities of masoés like earthw orms, termites etc that
has processed and mixed the soil properly to giva igood or fine tilt which is best
productive land for cultivation purpose.

Building site was well drained throughout the plefiSecondary forest was fairly well
drained through out the profile, and fallow landsnedso fairly well drained through out the
profile. In the arable farm, the surface depthsenfairly well drained, but the sub-surface
were mperfectly drained. The tree cropped farm kagoorly drained profile in all the
horizons; this might be as a result of its veryth@ay content which promotes high water
retention and reduce drainage (Senjobi, 2007). Mwable crops cannot survive under this
water logged condition, because such soils have daywgen content, which the roots of the
plant need to respire in order to survive. Althougrs land use might be very good for dry
season or fadama farming of vegetables. % Organittem decreases down the profile in all
the land uses. The organic matter kyer was ahsefalow land.

Most of the important soil quality indicators wesggnificantly influenced by different land
use systems, particularly at the surface horizde Bulk density, structure, Carbon, Organic
matter, soil pH, CEC, Nitrogen, Available Phosphgrexchangeable bases, and available
micronutrients were affected due to the use to Wihie land has been put over a long period
of time.In general, the continuous intensive caltien and use of arable farm for crop
production without appropriate soil management dagraded most of the important soil
quality indicators. The study indicated that sea@ydorest land use option was the best land
use option followed by the tree cropped farm fororpoting sustainable agricultural
development and in order to also meet up with dtmdfdemand of the ever increasing world
population. Well established agro-forestry is bahstainable in terms of agricultural
production and provides some basic needs for theéo@me nt.

To achieve this condition in modern agriculturejsitrecommended that reduced intensive
cultivation as well as established agro-forestrytems such as alley cropping (i.e. planting of
arable and tree crops on the piece of farmlandughioe established in the area to increase
the fertility status of the soil by increasing tleganic matter content, percent nitrogen,
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percent carbon by increased litter production anmhsequently increasing biomass
production. It is therefore important that furthetiudies be conducted to further ascertain
these results to urgently address the challengemaking food available due to the rapid
increase in human population which has hitherto feda scarcity of prime land for
agriculture thereby making it difficult to keep darallow for a long period.
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