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ABSTRACT 
 
Land use practices can render soil either a sink or a source of atmospheric 
carbon dioxide (CO2) with direct influence on greenhouse effects. In Nigeria, 
agricultural practices are still done in traditional ways without considering the 
effect on environmental media such as soil and the atmosphere. Soil samples 
were collected based on randomly selected land use types, designated as 
primary forest (PF), secondary forestry (SF), palm plantation, (PP), cassava plot 
(CP), burnt plot (BP) and bush fallow (BF) at the depths of 0 to 15 cm and 15 to 
30 cm. A total of 36 soil samples were collected and investigated for physical and 
chemical properties including SOC and TN using appropriate methods for soil 
analyses. Results revealed that soils were sandy loam, loamy sandy and sandy 
clay loam and the soil pH ranged from (3.53 to 4.42) indicating strong soil 
acidity. Organic carbon and nitrogen contents decreased significantly under 
probability (p<0.05) from primary forest to palm plantation. The highest OC and 
TN mean contents (1.2±0.66) and (0.11±0.06) were recorded under secondary 
forestry respectively, all of which were lower than the control. Total nitrogen 
recorded significantly with probability (p<0.05) reduction with OM, TEA, OC, 
CEC and C:N (r2=0.999: p<0.0001), (r2=0.756: p<0.0017), (r2=0.999: p<0.0001), 
(r2=0.923:p<0085) and (r2=-0.905:p<0.0131) under BP but only pH, clay and Al3

+ 
were positively correlated with TN under palm plantation, while organic carbon 
recorded a very significant difference with SOC in all the different land use types 
(p<0.0001). Land use impacts on soil organic carbon and total nitrogen were 
significant across the different land use types. Residues from the clearing of bush 
should be left on the soil to act as coverage and organic matter and alley 
cropping should be used to cover the soil surface in order to minimize the effects 
of erosion, decomposition and high temperature in relation to the addition of 
nutrients in the soil. This will reduce the effects of rain drops on the surface soil. 
Above all, slash and burnt should be discouraged during farming. 
 
Key words: Land uses, soil organic carbon, total nitrogen, carbon sequestration. 

 
 
INTRODUCTION 
 
Agricultural practices can render a soil either a sink or a 
source of atmospheric carbon dioxide (CO2), with direct 
influence on the greenhouse effect (Lugo and Brown, 1993; 

Lal et al., 1995). Several papers demonstrated C 
sequestration in NT soils associated with crop rotation in 
tropical ecoregions (Bernoux et al., 2006; Bayer et al., 
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2006; Cerri et al., 2007). Some authors suggested that the 
most important factors to increase CO2 mitigation and the 
SOC stock are the amount and quality of the crop residues 
added, whatever the climate effect on the decomposition 
rates, the characteristics of soil mineralogy and soil type 
(Kong et al., 2005; Bayer et al., 2006; Tristram and Six, 
2007). Studies have shown C storage is directly linked with 
C from crop residue input (Bernoux et al., 2006; Bayer et 
al., 2006; Cerri et al., 2007). 

The change in forest ecosystem to other forms of land 
uses leads to the stock of soil organic carbon due to change 
in soil moisture and temperature regimes and succession 
of plant species with difference in quantity and quality of 
biomass returned to the soil (Offiong and Iwara, 2012). 
The Intergovernmental Panel on Climate Change 
concluded that ‘‘there is newer and stronger evidence that 
most of the warming observed over the last 50 years is 
attributable to human activities’’ (IPCC, 2001a, 2001d). 

It has been estimated that about 40% of CO2 emissions 
over the last two centuries came from land use change 
(primarily deforestation), while 60% came from fossil fuel 
burning (DeFries et al., 1999). About 40% of total CO2 
emissions remained in the atmosphere. This means that 
terrestrial ecosystems took up about a third of all 
emissions (Prentice et al., 2001; House et al., 2002) 
through a combination of ecosystem processes whose 
relative importance is still not firmly established but that 
probably include growth of replacement vegetation on 
cleared land (McGuire et al., 2001; Goodale et al., 2002); 
agricultural and forest management (Spiecker et al., 1996; 
Houghton et al., 1999); other land management practices 
such as fire suppression leading to woody encroachment 
(Houghton et al., 1999) and fertilizing effects of elevated 
CO2 and nitrogen deposition (Lloyd, 1999). 

The conversion of native forests for cultivation is usually 
accompanied by a decline in organic matter and soil 
structure deterioration (Resck et al., 2008). In addition to 
changes in structure, organic matter reduction is 
associated with negative effects on nutrient concentrations 
(Ashagrie et al., 2007), water storage (Resck et al., 2008) 
and the emission of greenhouse gases (Lal, 2006). Most 
studies use the content of total organic carbon (TOC) to 
quantify the stocks and changes in organic matter. In many 
cases, the changes resulting from land use are not duly 
reflected in TOC values (Roscoe and Buurman, 2003), 
mainly due to the high C concentrations in stable and little 
variable mineral association (Lal, 2006). The influence of 
SOM on aggregate formation and stability is proven, 
although, the existing fractions act differently in these 
processes (Baldock, 2002).      

Effects on vegetation and species distribution were 
documented in different ecosystems following 
anthropogenic activities (Six et al., 2000; Bruun et al., 
2001; Foster et al., 2003). Land use-induced changes in 
nutrient availability may influence secondary succession 

and biomass production (Foster et al., 2003) and reduce 
Soil Organic Carbon (SOC) which plays a crucial role in 
sustaining soil quality, crop production and environmental 
quality (Doran and Parkin, 1994). Such changes directly 
affect soil physical, chemical and biological properties, 
such as soil water retention and availability, nutrient 
cycling, gas flux, plant root growth and soil conservation 
(Gregorich et al., 1994; Ubuoh et al., 2013).  

Maintenance of SOC is especially important due to the 
effects of SOC on soil nutrient status and soil structural 
stability. Conversion of native forests and pasture lands to 
cultivation is usually accompanied by a decline in SOC, 
nutrients and deterioration of soil structure (Detwiler, 
1986; Balesdent et al., 1998; Spaccini et al., 2001). The 
changes in SOC induced by cultivation depend on the 
particular agronomic practices adopted and on the 
properties of the virgin soil (Christensen, 1992). Reduction 
in SOC changes the distribution and stability of soil 
aggregates (Singh and Singh, 1996) making the soils more 
susceptible to erosion (Cambardella and Elliott, 1993; Six 
et al., 2000).  

The fertility status of most soil in humid tropics, 
particularly under low input agricultural systems, depends 
largely upon soil organic matter both quantitatively and 
qualitatively (Woomer and Ungram, 1990). Numerous 
studies investigating the effect of cultivation and changes 
in vegetation types on soil quality have attempted to 
develop models of soil organic matter (SOM) turn over and 
relate its variability to soil quality (Hajabbasi et al., 1997; 
Evrendileka et al., 2004). Therefore, this study focuses on 
the evaluation of both environmental and agricultural 
implications of converting natural forest to tree plantation 
and mixed farming in Owerri West, Imo State, Nigeria. This 
will equip us on knowing soil sequestration implication for 
sustainable agriculture and protection of the ecosystem as 
a whole. 
 
 
MATERIALS AND METHODS 
 
Study area 
 
Oforola is in Owerri West Local Government Area of Imo 
State, Nigeria, with the headquarters in Umuguma. The 
estimate terrain elevation above sea level is 61 m. It has 
Latitude: 5°25'56.14"E and Longitude: 6°58'49.48"N. It has 
an area of 295 km² and a population of 99,265 at the 2006 
census. Rainfall is bi-modal, the rainy (April to October) 
and the dry season (November to March). There is usually 
a short break in August. It has a mean annual rainfall that 
ranges between 2,250 to 3000 m that lasted between 
March to October with moderate temperature between the 
ranges of 35 to 37°C (Anyandike, 1993). The area is sandy 
loam with some places having sandy clay loam that have 
made  people  to engage  mostly in agriculture. This   Local  
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Government area is located at the Rain Forest Zone about 
120 km North of the Atlantic Coast and Shares boundaries 
with Ngor Okpala Local Government in the South, Owerri 
Municipal Council by the East, Mbaitoli Local Government 
by the North and Ohaji Egbema Local Government by the 
West.  
 
 
Soil sample techniques 
 
Five study locations were selected from randomly picked 
land use types in the Oforola Autonomous Community. The 
soil samples were taken from the surface horizon of 0 to 
15 cm and 15 to 30 cm (Michael et al., 2010) and mostly 
impacted by land use practices (King and Campbell, 1994). 
Soil samples were collected based on randomly selected 
land use types designated as primary forest (PF), 
secondary forestry (SF), palm plantation, (PP), cassava 
plot (CP), burnt plot (BP) and bush fallow (BF). At each 
sample points, four soil samples were collected using an 
auger. The soil samples collected were mixed to obtain 
composite samples. The soil samples were air dried, 
crushed and sieved through a 2 mm sieve. The soil samples 
collected were tested for physical and chemical 
parameters. Soil samples were brought back to the 
laboratory and air-dried for 1 week. 
 
 
Laboratory analysis  
 
Bulk density (Bd) and saturated hydraulic conductivity 
(Ksat) were determined using Grossman and Keinch 
(2002) method. The auger soil samples were air-dried in 
the laboratory ground and passed through a 2 mm sieve. 
Sieved samples < 2 mm soil fraction was bagged for 
routine analysis. The fraction of sand, silt and clay was 
determined using hydrometer method (Gee and Or, 2002) 
with NaOH as dispersant. Soil pH was determined using 
McLean (1982) method. Total nitrogen was determined 
using micro- Kjeldahl (Bremner and Mulvaney, 1982) 
method. Soil organic carbon was measured by combustion 
at 840°C (wet-oxidation method) (Wang and Anderson, 
1998). Exchangeable bases, Ca2+ and Mg2+ were obtained 
by ammonium acetate (NH4OAC) method while Na+ and K+ 
was determined using flame photometer. Cation exchange 
capacity (CEC) was obtained using Blakemore et al. (1987) 
method. Exchangeable acidity was determined 
titrimetrically using 0.05 N NaOH. Available phosphorus 
was obtained using Bray 11 bicarbonate extraction 
method as described by Olsen and Sommers (1982). 
        
 
Statistical analysis 
 
Analysis of variance was used to test differences in 
physical and chemical properties across land uses and 

natural forest. Concerning different land use types, 
significant variations in the means were determined using 
least significance difference (LSD0.05) test (Steel and Torrie, 
1980). Correlation analysis was carried out to detect 
functional relationship among key soil variables. All the 
analyses were done using a statistically software package 
(SAS Institute Inc, 2001). 
 
 
RESULTS AND DISCUSSION    
      
Land use changes have remarkable effects on the dynamics 
of soil properties (Biro et al., 2013). Land use changes from 
forest cover to cultivated land may reduce the input or 
organic residues that lead to a decline in soil fertility 
(Muñoz et al., 2015), increased rates of erosion (Biro et al., 
2013), the loss of soil organic matter and nutrients (Saha 
and Kukal, 2015) and an accelerated rate of soil 
degradation (Barua and Haque, 2013). Vegetation cover is, 
therefore, a key indicator of soil degradation as plants play 
a role in controlling soil erosion (Kröpfl et al., 2013; Biro et 
al., 2013). 

The study was previously embarked upon by authors 
such as Post and Kwon (2000) and Lorenz et al. (2006) 
and varies with land use type and soil management. 
Cultivation of forests soil, for example, diminishes soil 
carbon (C) within a few years of initial conversion (Murty 
et al., 2002) and substantially lowers mineralizable 
nitrogen (N) (Solomon et al., 2002). To predict and 
ameliorate the consequences of climate and land cover 
change, a clear understanding of the distribution of soil 
organic carbon (SOC) among diverse pools is required 
(Jobbágy and Jackson, 2000; Watson et al., 2000). The 
results of the effects of the different land use types on soil 
Organic Carbon (SOC) and Total Nitrogen (TN), including 
their influence on other physical and chemical properties 
of the study area presented in Tables 1 to 3 signifies 
physical and chemical properties of the study area as 
affected by the different land use types, correlation 
coefficient of the relationship between soil and organic 
carbon (SOC), some physical - chemical properties and 
correlation coefficient of the relationship between total 
nitrogen (TN) and some physical -chemical properties of 
the studied soil as influenced by land use at 0 to 15 cm and 
15 to 30 cm soil depth. 
 
 
Primary forest (PF), Secondary forest (SF), Palm 
plantation (PP), Cassava plot (CP), Burnt plot (BP) and 
Bush fallow (BF) 
 
Within the different land use types displayed by Table 
1shows that, clay content varied from 13.80 ± 4.86 to 
18.80 ± 3.58, which is lower than (22.13 ± 5.16) recorded 
in the control, while sand ranged from 75.85 ± 5.75 to 
81.87 ± 6.15. Silt had its lowest mean value (4.00 ± 1.79)  
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Table 1. Physical and chemical properties of the study area as affected by the different land use types.  
 

Parameters PF CP BP SF PP BF(Control) F. Pr 

Sand (%) 76.20±4.34 77.20±6.20 75.87±5.75 81.87±6.15 80.87±3.44 68.20±6.78 0.002 

Silt (%) 5.33±1.03 6.33±2.66 5.67±0.82 4.00±1.79 5.00±1.10 8.00±1.79 0.007 

Clay (%) 18.47±3.44 18.80±3.58 18.47±5.13 13.80±4.86 14.13±2.73 22.13±5.16 0.049 

Texture SL SL SCL SL LS SCL - 

PH (H20) 4.44±0.75 4.33±0.24 4.15±0.46 4.29±0.29 4.52±0.32 5.34±0.50 0.001 

KCI 3.75±0.41 3.79±0.18 3.95±0.45 3.78±0.19 4.14±0.26 5.21±1.83 0.033 

OM 1.96±1.01 2.05±1.26 2.07±1.07 2.21±1.15 1.69±1.17 3.34±1.08 0.067 

OC 1.13±0.59 1.18±0.72 1.20±0.62 1.27±0.66 1.01±0.64 1.93±0.63 0.067 

H+ 0.48±0.31 0.60±0.26 0.43±0.30 0.48±0.26 0.67±0.42 0.17±0.12 0.090 

TEA 1.82±0.66 1.70±0.18 1.73±0.44 1.53±0.24 1.35±0.47 1.05±0.25 0.063 

CEC 5.02±1.69 5.31±1.32 4.36±1.57 4.32±1.84 4.32±0.75 5.43±0.64 0.119 

T.N 0.09±0.05 0.10±0.06 0.10±0.05 0.11±0.06 0.08±0.06 0.16±0.06 0.007 

Ca++ 1.87±0.84 2.10±0.87 1.67±0.55 2.13±0.89 1.60±0.28 2.53±0.60 0.01 

Mg++ 1.06±0.30 1.27±0.39 1.13±0.33 1.37±0.45 1.07±0.24 1.53±0.30 0.010 

K+ 0.17±0.05 0.14±0.04 0.21±0.07 0.18±0.05 0.19±0.05 0.16±0.07 0.497 

Na+ 0.10±0.03 0.08±0.02 0.13±0.04 0.11±0.03 0.11±0.05 0.28±0.30 0.662 

AL3+ 1.33±0.39 1.10±0.22 1.28±0.21 1.05±0.15 1.08±0.23 0.88±0.15 0.084 

P (mg/kg) 3.59±1.49 3.94±2.22 3.06±1.67 3.59±3.00 2.70±0.78 1.43±1.61 0.062 

BS (%) 66.90±4.97 66.70±6.85 63.75±6.63 96.73±8.40 69.38±7.04 82.75±5.71 0.004 

 
 

Table 2. Correlation coefficient of the relationship between soil and organic carbon (SOC) and some physical - chemical properties of the 
studied soil as influenced by land uses at 0 to 30 cm soil depth (N-6). 

 

S/N Soil properties BF (control) BP CP PF PP SF 

1 pH (H2O) -0.080(0.1432) 0.278(0.5927) 0.632(0.1776) -0.806(0.0524) -0.539(0.2698) 0.374(0.4651) 

2 KCI -0.357(0.1158) 0.082(0.8765) 0.449(0.3716) -0.822(0.0446) -0.241(0.6454) -0.876(0.0219) 

3 Sand (%) 0.611(0.2319) 0.685(0.1328) 0.927(0.0077) 0.004(0.9929) 0.852(0.0312) -0.822(0.0443) 

4 Silt (%) -0257(0.1096) -0.742(0.0911) 0.396(0.4362) 0.420(0.4063) -0.365(0.4759) -0.522(0.2552) 

5 Clay (%) -0.646(0.3422) -0.650(0.1615) 0.927(0.0078) -0.132(0.8831) -0.927(0.0077) -0.849(0.0322) 

6 SOM 1.00(0.5421) 1.00(0.0001) 1.00(0.0001) 1.00(0.0001) 1.00(0.0001) 1.00(0.0001) 

7 TEA (cmol/kg) -0.361(0.0894) 0.749(0.0865) 0.242(0.6437) 0.547(0.2613) 0.734(0.0963) 0.611(0.1967) 

8 AL (cmol/kg) -0.320(0.5355) 0.801(0.0558) 0.136(0.7971) 0.612(0.1958) 0.218(0.6771) -0.482(0.3320) 

9 H (cmol/kg) -0.467(0.3496) 0.166(0.7528) 0.051(0.9223) 0.402(0.4294) 0.896(0.0154) 0.864(0.0264) 

10 TN (cmol/kg) 0.998(0.0001) 0.999(0.0001) 0.998(0.0001) 0.722(0.1846) -0.687(0.1315) 0.796(0.0577) 

11 ECEC (cmol/kg) -0.133(0.8821) 0.923(0.0086) 0.992(0.0001) 0.802(0.0549) 0.587(0.2205) 0.570(0.2318) 

12 BS (%) 0.340(0.5890) 0.500(0.3117) 0.909(0.0119) 0.207(0.6934) -0.580(0.2269) 0.159(0.7630) 

13 P (mg/kg) 0.717(0.1889) 0.736(0.0952) -0.033(0.9469) 0.840(0.0362) -0.406(0.4239) -0.455(0.3637) 

14 C/N ratio -0.550(0.2572) -0.550(0.0135) -0.504(0.3879) 0.332(0.9501) 0.962(0.0020) 0.017(0.9734) 
 

Primary forest (PF), Secondary forest (SF), Palm plantation (PP), Cassava plot (CP), Burnt plot (BP) and Bush fallow (BF). 

 
 
recorded under SF while CP recorded the highest mean 
value of 6.33 ± 2.66. Sandy loam was revealed within PF, 
CP and SF while BP was classified as sandy clay loam with 
loam sand recorded under PP. These have led to leaching 
of available nutrients from the top soils due to the 
exposure of soil to anthropogenic activities. 

The five (5) different land uses studied have a lower pH 
value relative to the control. The soils are very strong acid 
soils when compared with WHO and FEPA standards. 
pH(KCI), CEC, T.N, Ca, Mg and Na, all revealed a reduced 
concentration in the study area relative to the control (BF). 
As regards TEA, these findings are in line with the study of  
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Table 3. Correlation coefficient of the relationship between total nitrogen (TN) and some Physical -chemical Properties of the studied soil 
as influenced by land uses at 0 to 30 cm soil depth (N-6). 

 

S/N Soil properties BF (control) BP CP PF PP SF 

1 pH (H2O) -0.050(0.9246) 0.286(0.5825) -0.631(0.1790) -0.809(0.0510) 0.154(0.7697) -0.217(0.6791) 

2 KCI -0.0380(0.4563) 0.090(0.8646) 0.436(0.3874) -0.638(0.1722) 0.033(0.9491) -0.774(0.0706) 

3 Sand (%) 0.607(0.2013) 0.684(0.1335) 0.930(0.0072) 0.262(0.6152) -0.216(0.6797) 0.991(0.0001) 

4 Silt (%) -0.242(0.6437) -0.738(0.0938) 0.372(0.4669) 0.122(0.8172) -0.266(0.6091) -0.805(0.0533) 

5 Clay (%) -0.649(0.1626) -0.650(0.1619) -0.925(0.0080) -0.367(0.4748) 0.380(0.4569) -0.979(0.0006) 

6 OM 0.98(0.0001) 0.999(0.0001) 0.998(0.0001) 0.722(0.1846) -0.687(0.1315) 0.796(0.0577) 

7 TEA (cmol/kg) -0.385(0.4453) 0.756(0.0017) 0.218(0.6781) 0.485(0.3291) -0.078(0.8826) 0.315(0.5431) 

8 AL (cmol/kg) -0.345(0.5826) 0.802(0.0547) 0.103(0.8448) 0.537(0.2712) 0.478(0.3406) -0.682(0.1350) 

9 H (cmol/kg) -0.487(0.3272) 0.177(0.7365) 0.062(0.9866) 0.364(0.4778) -0.701(0.1205) 0.701(0.1201) 

10 OC (cmol/kg) 0.998(0.0001) 0.999(0.0001) 0.998(0.0001) 0.722(0.1846) -0.687(0.1315) 0.796(0.0577) 

11 ECEC (cmol/kg) -0.080(0.8790) 0.923(0.0085) 0.989(0.0002) 0.807(0.0522) -0.421(0.4855) 0.848(0.0360) 

12 BS (%) 0378(0.4594) 0.429(0.3285) 0.923(0.0087) 0.384(0.2841) -0.125(0.8131) 0.720(0.1066) 

13 P (mg/kg) 0.737(0.0943) 0.728(0.1003) -0.040(0.9395) 0.703(0.1185) -0.088(0.8746) 0.016(0.9751) 

14 C/N ratio -0.591(0.2161) -0.905(0.0131) -0.542(0.2662) -0.629(0.1809) -0.592(0.2148) -0.016(0.2180) 
 

Primary forest (PF), Secondary forest (SF), Palm plantation (PP), Cassava plot (CP), Burnt plot (BP) and Bush fallow (BF) 
 
 
Akamigbo and Igwe (1990). They reported that low acidity 
values are recorded in humid soils due to soil erosion 
which is responsible for low to high calcium and 
magnesium content of the soil. Al3+ and K+ recorded their 
highest values 1.73 ± 0.44, 1.28 ± 0.21 and 1.73±0.44 at BP, 
higher than the control respectively. The different land use 
types recorded a greater mean value for P relative to the 
control. Its highest value was recorded against CP (3.5 4± 
2.22) while PP recorded its lowest value (2.70 ± 0.78). 
Base saturation increased from 63.75 ± 6.63 to 96.73 ± 
8.40 in the study area. At F. pr<0.05, the different land use 
types differed significantly on the following parameters; 
sand (p<0.002), silt (p<0.007), clay (p<0.049), pH 
(p<0.001), pH (KCI) (p<0.033), T.N (p<0.007), BS 
(p<0.004), whereas no significant differences were noticed 
for the other parameters. 
 
 
Soil organic carbon and total nitrogen  
 
Soil organic carbon (OC) concentration and total nitrogen 
(TN) content at 0 – 30  cm depth recorded their highest 
mean concentration (1.27 ± 0.66) and (0.11 ± 0.06) under 
SF respectively. Though they have a reduced concentration 
relative to the control at p<0.05, TN differed significantly 
(p<0.007) across the different land use types. From Tables 
2 and 3, total soil nitrogen and OC are very high and had 
the same correlation coefficient (R2 = 0.998; p<0.0001), 
(R2 = 0.999; p<0.0001) and (R2 = 0.998; p<0.0001) on each 
other at BF, BP and CP respectively. A least significant 
(p<0.05) difference (LSD) of 0.040 was also noticed for TN 
in the 5 different land use types. The reduced carbon and 
nitrogen in the different land use types agrees with the 

findings of Van et al. (1997). He reported decreasing 
carbon content in the soil from natural forest to secondary 
forest, tree plantation and perennial crops. Su et al. (2004) 
found that even short-term cultivation had a significant 
influence on soil C, N and soil biological properties, with 
lower basal soil respiration and enzyme activities than the 
native grasslands soils. 
 
 
Influence of soil carbon and total nitrogen  
 
Silt, clay and carbon nitrogen ratio are negatively 
correlated with OC under BP (R2=-0.742; p<0.0911), (R2=-
0.650; p<0.1615) and (R2=-0.550; p<0.0135) but CN had a 
significant (p<0.05) difference respectively. Organic 
carbon is significantly (p<0.05) reduced with sand, clay, 
OM, H+ and C:N under PP whereas no significant difference 
was recorded with PH , silt, TEA, AI3+, H+, P and C:N under 
cassava plot (CP). Organic carbon recorded a very 
significant difference with SOM in all the different land use 
types (p<0.0001). Only pH (KCI), silt, clay, AI3+ and P 
recorded a negative correlation with organic carbon under 
SF.   

Total nitrogen (TN) recorded a significant (p<0.05) 
reduction with OM, TEA, OC, CEC and C:N (R2=0.999; 
p<0.0001), (R2=0.756; p<0.0017), (R2=0.999; p<0.0001), 
(R2=0.923; P<0.0085) and (R2=-0.905; P<0.0131) under 
BP but only PH, clay and AI3+ were positively correlated 
with TN and PP. A very high significant (P<0.0002) 
difference was noticed between TN and ECEC, OC and OM 
under CP. This suggests that continuous loss in total 
nitrogen under cassava plot reduces the fertility and 
sustainability level of the study area. Total nitrogen had no  
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significant difference with pH in the different land use types. 
These results agree with that of Agoume and Birang (2009), 
who examined the impact of the land use system on some 
physical and chemical soil properties of an oxisol in the 
humid forest zone of southern Cameroon. The total 
nitrogen status of any soil is closely associated with the soil 
organic matter (Graham et al., 2010).  

Ultimately, among the organic carbon and total nitrogen 
analyzed, some physical chemical properties (sand, silt, 
clay, pH, H+, CEC, TEA, AI3+, mg++, Na+, K+, BS and P of the soil 
were also analyzed. The result revealed a very strong acid 
soil when compared to WHO and FEPA standards. pH(KCI), 
CEC, T.N, Ca, Mg and Na, all revealed a reduced mean 
concentration in the study area relative to the control (BF). 
The result also revealed a reduced OC and TN relative to the 
control 1.93±0.64 and 0.16±0.06 respectively. Total soil 
nitrogen and OC had a very high and the same correlation 
coefficient (R2=0.998; p<0.0001), (R2=0.999, P<0.0001) and 
(R2=0.998; p<0.0001) on each other at BF, BP and CP 
respectively. Clay, organic carbon and organic matter, total 
nitrogen and CEC which are the basics for soil fertility were 
affected variably by the different land use types. 
 
  
Conclusion 
 
The result showed that organic carbon, organic matter and 
total nitrogen had a reduced mean concentration in PP and 
PF with PF suffering the least value. This can be posited to 
the exposed soil surface which accelerated the rate of 
decomposition, temperature, erosion processes and soil 
aggregate stability. Organic carbon is significantly (p<0.05) 
reduced with sand, clay, OM, H+ and C:N under PP whereas 
no significant difference is recorded with pH, silt, TEA, AL3+, 
H+, P and C:N under cassava plot (CP). Total soil nitrogen 
and OC had very high and the same correlation coefficient 
on each other at BF, BP and CP respectively. A least 
significant (p<0.05) difference (LSD) was also evident for 
TN in the five (5) different land use types.  
 
 
 
RECOMMENDATION 
 
Soil carbon and total nitrogen are lost to the atmosphere 
when land is cleared and tilled, but it can be regained 
through low-tillage agriculture and other methods. 
Residues from the clearing of bush should be left on the soil 
to act as coverage and organic matter and alley cropping 
should be used to cover the soil surface in order to 
minimize the effects of erosion, decomposition, high 
temperature in relation to the addition of nutrients in the 
soil. This will reduce the effects of rain drops on the surface 
soil. Above all, slash and burnt should be discouraged 
during farming. 
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