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ABSTRACT 
 

Composite soil samples were taken at two depths (0-15cm and 15-30cm) from four different land use types (Gmelina 

forest land, cultivated land, Pasture land and Oil palm land) at the study area (Kogi State University). The samples 

collected were subjected to both physical and chemical analyses. Results indicated that the textural classes for all the 

land use types fell within loamy sand. Soil pH was moderately acidic and increased consistently with depth owing to 

increase in bases with increase in depth that could be attributed to the downward movement of solutes by leaching. In 

all land use types, organic carbon, organic matter, total nitrogen, available phosphorus and electrical conductivity 

decreases down the horizon such that values recorded for the depth of 0-15cm are slightly lower than that of 15-30cm 

depth. This could be due to increased clay and reduced organic matter content with increasing depth of the soil. 

Organic matter and total nitrogen were below their critical level owing to intense cultivation of the soils. The lowest 

organic carbon, organic matter, cation exchange capacity, percentage base saturation, exchangeable Mg2+ and Ca2+ 

were found under cultivated land whereas the highest values of the same parameters were found under Gmelina 

forestland. It was possible to conclude that soil physical and chemical properties vary among land use types. Different 

integrated land management should be practiced on different land use types to overcome land degradation and by 

carrying out protective measures such as tree plantation, organic matter application and cover cropping.  
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INTRODUCTION 
 

Rapid growth of population and heavy dependence on 

land resources in Kogi State has made it important rather 

than an option for sustainable soil management. 

Management of soil quality depends largely on 

understanding the reaction of the soil to land-use, as it has 

implications for land productivity. Soil is a natural 

resource with crucial ecological, economic and social 

functions. It is the upper part of the earth crust that 

consists of mineral and organic solids, and pores filled 

with air and water. Soil is the essential component of the 

terrestrial environment and forms the interface between 

geosphere, atmosphere, hydrosphere and biosphere 

(Doran and Parkin, 1994). The proportions of different 

components, especially sand, loam and clay, organic 

matter, mineral components, water and air (especially in 

the pore space) and the way they form a stable structure, 

determine the soil characteristics. Every soil consists of 

different horizons, with different physical, chemical and 

biological properties. Chemical properties are mostly 

related to the clay fraction and soil organic carbon, while 

physical properties are determined by the size distribution 

of the mineral particles (Wild, 2003). There are many 

causes for spatial variability of soil properties, which 

include type of vegetation, cultivation history (fertilizer 

application, and crop species), and differences in field 

management (Iqbal et al., 2005; Wang et al., 2009). 

Land-use conversion, which involves change in 

biomass production and nutrient cycling have influence on 

soil properties. Change in land-use from agriculture to 

forest brought the development of a larger tree biomass 

and increased the availability of plant nutrients. Such type 

of conversion increased soil organic carbon, microbial 

biomass and potential nitrogen mineralization rate, and 

reduced the soil bulk density (Jug et al., 1999; Chen 2003; 

Yang et al., 2005; Mao et al., 2010). Soils under grass 

cover have shown better chemical properties than soils 

under forest cover (Pavlu et al., 2007). Soil fertility is the 

capacity to receive, store and transmit energy to support
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plant growth (Maarten, 2006). It is the component of 

overall soil productivity that deals with its available 

nutrient status, and its ability to provide nutrients out of its 

own reserves and through external applications for crop 

production. There are three main components of soil 

fertility – physical, chemical and biological (Abbott and 

Murphy, 2003). Soil quality can be seen in different ways. 

In the past, it was seen in relation to plant cultivation and 

crop productivity, resulting from physical, chemical and 

biological soil fertility. Fertility indicators were soil-

water-air ratio in the soil, formation of soil aggregates, 

water-holding capacity, rooting, potential of nutrient 

supply and adsorption capacity of nutrients and abundance 

of soil organisms (MIRA, 2007). 

Doran et al. (1996) recommend that soil quality 

rather should be based on its soil function. If a soil is not 

suitable for a specific use, it should not be used to define 

soil quality for this specific use. 

 

The objective of this study is, therefore to: 

i- Assess the physical and chemical fertility status of the soils 

ii- Assess the variability of soil properties and qualities in 

relation to land-use changes in Gmelina forestland, 

cultivated land, pasture land and oil palm land in Kogi 

State University, Anyigba. 

 

MATERIALS AND METHODS 

 

The experiment was carried out in Kogi State 

University campus. Kogi State University, Anyigba is 

located on the North-East part of Kogi State which lies on 

Latitude 7015’ - 7029’N and Longitude 7011’ – 7032’E at 

420m above sea level. The general climate is humid 

tropical, having a distinct raining and dry seasons. The 

mean annual rainfall and temperatures are 1260mm and 

27
0
C respectively (Amhakhian et al., 2006). The 

vegetation consists of rainforest on the western part. 

Economic trees grown include Rubber, Iroko, Neem, 

Mahogany and notable economic food crops grown 

includes; Cassava, Cashew, Palm tree and Mango. 
 

Brief Description of Land Use Classes of Kogi State 

University 

• Cultivated Land: Included areas used for annual 

crop cultivation (Kogi State University Teaching and 

Research Farm).   

• Pasture Land: These represent grassy areas used for 

communal grazing (Opposite Kogi State University 

Library). 

• Oil Palm Land: Areas covered by planted Oil Palm 

trees (Kogi State University Oil Palm Plantation). 

• Gmelina Forest Land: Areas covered with planted 

Gmelina trees (Opposite Male Hostel (MH), Kogi 

State University). 
 

Collection of samples 
Samples were collected at five different points on 

each of the four land use types at two depths of 0–15cm 

and 15–30cm with the aid of a Ditch Augar. The collected 

soil samples for each of the land use types were bucked to 

make a composite sample. These were preserved in 

polythene bags, properly labeled and taken to the 

laboratory for analysis. 

Sample preparation 
The collected samples that were brought to the 

laboratory were air-dried, crushed and passed through a 

2mm sieve. The processed samples were kept in labeled 

polythene bags. 

 

Determination of Particle Size Analysis 

Fifty grams (50g) of each sample were measured into 

a beaker, with calgon of 100ml added to it. 10ml of 

distilled water was added to each beaker, stirred and 

allowed to stand for 30minutes. Each solution was then 

transferred into a measuring cylinder, with distilled water 

added to it to make up one liter volume. The temperature 

was then taken and denoted as T1. The sample is then 

mixed with a plunger for ten consecutive times, and the 

hydrometer was dropped immediately into the suspension. 

The hydrometer reading was taken after  

40 seconds as H1 and after 2 hours as H2. Thereafter, 

another temperature reading was taken at this point, as T2. 

The percentage clay, silt and sand were then determined 

using the textural triangle, (Gee and Bauder, 1986). 

 

Determination of organic carbon and organic matter 
The Walkey–Black method was used and involves 

the oxidation with dichromate and tetraoxosulphate (VI) 

acid. The residual Dichromate was titrated against ferrous 

sulphate (Hendricks, 2009). 

 

Determination of total nitrogen  

Kjeldahl method was used in the determination of 

nitrogen content in samples collected. Samples were 

digested with concentrated H2SO4 in the presence of a 

catalyst to determine the nitrogen content of the samples. 

Percentage total nitrogen was thereafter calculated 

(Sparks et al., 1996). 

 

Determination of Available Phosphorus (P) 
This was determined by Bray and Burtz (1945) 

extraction method. The extracted P is read colour 

imetrically (Olsen and Sommers, 1982). 

 

Soil pH determination 
A portion of 10g of soil from each of the 

representative sample was measured into a 100ml beaker 

each, with 20ml of 1M KCl added to each of the beakers. 

Beakers were allowed to stand for 30minutes and the 

solution was occasionally stirred with a glass rod. The pH 

of each solution was then taken, using the pH electron 

(Rayment and Lyons, 2011). 

 

Determination of Cation Exchange Capacity (C.E.C)  
Exchangeable cations such as Ca2

+
, Mg2

+
, Na2

+
 and 

K
+
 were determined using Carter (1993) summation 

method, by summing the total exchangeable bases to total 

exchangeable acidity (Sparks et al., 1996). 

 

Determination of Electrical Conductivity EC 
Ten grams (10g) of soil sample was weighed into 

100ml beaker, and diluted with 20ml of distilled water. 

Each beaker was allowed to stand for 30minutes, and the 

solution was occasionally stirred with a glass rod. The EC 

of each sample solution was then determined using the EC 

electron (Rayment and Lyons, 2011). 
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Exchangeable acidity 
The Al3+ and H+ were extracted with KCl, determined 

by titration with 0.05 N NaOH, using phenolphthalein as 

indicator (Sparks et al., 1996) 

 

Percentage base saturation 

Was calculated by multiplying the quotient of TEB to 

ECEC by 100 as postulated by Mengel (2011). 

 

% Base Saturation = Ca + Mg + K + Na X 100 

                                            ECEC                                  

 

The result was subjected to statistical analysis using 

descriptive statistics. 

 

RESULTS AND DISCUSSION 

 
From the result in Table 1, particle size distribution of 

the soils from the study area indicated that silt properties 

which had the lowest content, ranged from 1.56–2.56% at 

soil depth of 0–15cm with mean value of 1.81% in 

gmelina forestland (GF), cultivated land (CL)/ pasture 

land (PL) and oil palm land (OP) respectively, and 1.56–

2.56% at 15–30cm in gmelina forestland (GF)/ cultivated 

land (CL)/ pasture land (PL) and oil palm land (OP), with 

a mean of 2.06%. 

 
Table 1: Physical characteristics of the land use types 

Key: GF – Gmelina forestland, CL – Cultivated land, PL – 

Pastureland, OP – Oil palm land 

 

Clay has a composition of 10.92–11.92% at 0–15cm 

depth with a mean of 11.42% in Gmelina forestland (GF)/ 

pasture land (PL) and cultivated land (CL)/ oil palm land 

(OP), and 12.92–13.92% at 15–30cm depth in CL/OP and 

GF/PL, with a mean value of 13.65%. Percentage sand 

was the highest, with values ranging from 86.52–87.52% 

at a depth of 0–15cm with a mean of 86.77% in Gmelina 

forestland (GF)/ cultivated land (CL)/ oil palm land (OP) 

and pasture land (PL), and 83.52–84.52% at depth of 15–

30cm in GF/CL/OP and PL, with a mean value of 84.52%. 

There was no much variability or particular trend in 

particle size distribution of the various soils in the study 

area. The textural classes of most soils in the researched 

area fell under loamy sand. The soils in the studied area 

have high percentage of sand, with low silt and clay 

fraction. The percentage silt apart from being low shows 

no particular trend among the various soils. The 

percentage clay slightly increases down the horizon such 

that values recorded for the depth of 0–15cm are slightly 

lower than that of 15–30cm depth. 

Soil pH  
The pH of the soils in the study area ranged from 

4.54–5.66 at a depth of 0–15cm in cultivated land (CL) 

and oil palm land (OP) with a mean of 5.02, and 4.90–

5.75 at a depth of 15–30cm in CL and OP, with a mean 

value of 5.27 (Table 2). Soils in OP has the highest pH 

while CL has the lowest pH at both depths. The soil pH of 

range 4.54 – 5.77 indicated a moderately acidic soil 

condition under all the land use systems. Soils under 

cultivated land from the surface area to the subsurface 

were more acidic, owing to continuous use of land for 

farming. The soil pH could be categorized as moderately 

acidic under pasture land whereas that of oilpalm land and 

Gmelina forestland were slightly acidic, following the 

classification described by (Brady and Weil, 2002). The 

soil pH increased consistently with depth in all land use 

systems. This pattern of variability in soil pH suggested 

the increase in bases with increase in depth that could be 

attributed to the downward movement of solutes by 

leaching with a profile (Mohammed et al., 2005). 

 

Electrical conductivity 
Electrical conductivity (EC) in the soils ranged from 

0.19–0.29µmho/cm at 0–15cm soil depth with mean value 

of 0.25µmho/cm, and 0.14–0.20µmho/cm with a mean of 

0.17µmho/cm at soil depth of 15–30cm (Table 2). Soils in 

pasture land (PL) has the lowest EC of 0.19µmho/cm at 

depth of 0–15cm while oil palm land (OP) has the highest 

EC at same depth. Also pasture land has the lowest EC of 

0.14µmho/cm while cultivated land (CL) has the highest 

EC of 0.20µmho/cm at 15–30cm soil depth. The soils in 

the researched area have low EC values. Since EC 

increases with increasing concentration of dissolved ion, 

EC measures the salinity of the soil. 

 

Available phosphorus 
Table 2 showed that available phosphorus (P) in the 

soils ranged from 7.98–13.77mg/kg with a mean value of 

9.68mg/kg at a depth of 0–15cm, and 7.65–9.71mg/kg 

with a mean value of 8.40mg/kg at a depth of 15–30cm, 

revealing that the soil type used for this study were not 

that deficient in available P according to Moody 2007, 

which gave the range of 1.5-15mg/kg for extremely low to 

very high respectively. Among the land-use systems, 

Pasture Land (PL) contained lower available P while the 

Gmelina forestland (GF) contained relatively higher 

concentration of available P as a result of high organic 

matter which released phosphorus during its 

mineralization. Available P in all land-use systems 

decreased with increasing soil depth. This could be due to 

the increased clay and reduced organic matter content 

with increasing depth of the soil. Moreover, Berhane and 

Sahlemedhin (2003), Zewduet al.(2004) and Tuma (2007) 

reported that available P contents of the surface soils were 

higher than that of the sub soils. 

 

Soil Organic Matter (SOM), Total Nitrogen (TN) and 

Organic carbon (OC) 

Different land-use systems cause variation in the 

levels of soil organic matter contents. The results of this 

study revealed that organic matter content of the soils in 

cultivated land(CL) and oil palm land (OP) have the 

lowest level of 0.85% and 0.90% at soil depth of 0–15cm, 

Land use %sand %silt %clay Textural classes

GF 86.52 (0 – 15cm) 

2.56 

10.92 Loamy sand 

CL 86.52 1.56 11.92  Loamy sand  

PL 87.52 1.56 10.92  Loamy sand 

OP 86.52 1.56 11.92  Loamy sand 

Mean 86.77 1.81 11.42  

(15 – 30cm) 

GF 84.52 1.56 13.92  Loamy sand 

CL 84.52 2.56 12.92  Loamy sand 

PL 83.52 2.56 13.92  Loamy sand 

OP 85.52 1.56 12.92  Loamy sand 

Mean 84.52 2.06 13.42  
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while Gmelina forestland(GF) and pasture land(PL) have 

the highest levels of 1.71% and 1.17% with a mean value 

of 1.16%, while lowest levels of 0.75% in OP and highest 

level of 0.86% in GF were shown for soil depth of 15–

30cm with a mean of 0.79% (Table 2). From the result, 

the range of the OM fell below the critical level of 3.4% 

(Anon, 1990) of organic matter. According to Lal, (2002), 

SOM provides nutrients and habitat for organisms living 

in the soil, provides energy for biological processes and 

contributes to the ability of soil to return to its initial state 

after a disturbance i.e. after tillage. The soils with low 

content of organic matter can be improved by combining 

soil with compost, plant or animal waste, or green manure 

(Crow, 2009). 

Total Nitrogen contents of the soil were not highly 

affected by the different land-use systems. Table 2, 

showed that total nitrogen in the studied area varied from 

0.03–0.05% with a mean value of 0.04% was recorded at 

a depth of 0–15cm, and 0.01–0.03% with a mean of 0.02 

at a depth of 15–30cm. The total nitrogen n content in all 

the soils of land use types was generally low (0.01– 

0.05%) compared with the critical value of 0.15% 

(Agboola and Carey, 1973). The intense cultivation of the 

soils normally increases the rate of mineralization of the 

organic matter (Senjobi, 2007; Senjobi and Ogunkunle, 

2010b), thus negatively affect the level of total N content 

in the soil. 

From the result in table 2, organic carbon in the study 

area ranged from 0.49% in cultivated land (CL) to 0.99% 

in Gmelina forestland (GF), at soil depth of 0–15cm with 

a mean of 0.67%, and 0.45% in cultivated land (CL) and 

oil palm land (OP) to 0.50% in Gmelina forestland (GF) at 

soil depth of 15–30cm, with the mean value of 0.47%. 

Based on the ratings of Landon (1991), it was very low in 

cultivated land and medium under natural forestland. Soil 

carbon improves the physical properties of soils. It 

increases the cation exchange capacity (CEC) and water 

holding capacity of sandy soils, and it contributes to the 

structural stability of clay soils by helping to bind 

particles into aggregates, (Leeper and Uren, 1993). OC is 

a powerful indicator for assessing soil potential 

productivity (Shukla et al., 2006). 

 

Exchangeable Bases (Ca2+, Mg2+, K+, and Na+) 

Calcium, (Ca) from the result in table 2, showed a 

range of 2.02–3.96 cmol/kg in cultivated land (CL) and 

pasture land (PL) at 0–15cm depth of soil with mean 

value of 3.33Cmol/kg, and 2.77–4.06Cmol/kg in oil palm 

land (OP) and pasture land (PL) at soil depth of 15–30cm, 

with soils having the mean values of 3.50Cmol/kg of 

exchangeable calcium. The values from the experimental 

area ranged above the critical value of 2.0Cmol/kg 

(Adeoye, 1998), indicating high values of calcium present 

in the experimental area. Based on Landon’s (1991) of 

soil nutrient rating, the concentration of exchangeable 

Ca
2+

 in the soil under all land use systems was rated as 

high. The relatively low exchangeable Ca
2+

 in cultivated 

soil at the depth of 0 – 15cm is attributed to continuous 

removal of crop at harvest time. 

From table 2, magnesium (Mg) ranged from 0.72–

1.29 cmol/kg in cultivated land (CL) and pasture land 

(PL) having a mean of 1.10Cmol/kg at soil depth of 0–

15cm, and 0.93–1.31Cmol/kg in oil palm land (OP) and 

pasture land (PL) at soil depth of 15–30cm, with a mean 

value of 1.12Cmol/kg of magnesium. The exchangeable 

magnesium (Mg) concentrations followed similar trend as 

that of calcium under different land use systems. Higher 

and lower values of exchangeable Mg were found under 

pasture land (PL), cultivated land (CL) and oil palm land 

(OP) respectively. 

The relatively low exchangeable Ca2+ and Mg2+ in 

cultivated and oil palm soil is attributed to their 

continuous removal with crop harvest and reduced 

vegetative cover in oil palm plantation. As the level of soil 

organic matter is low to withhold release of nutrients, soil 

erosion is also responsible for the low content of 

exchangeable Ca
2+

 and Mg
2+

 in cultivated soil at depth of 

0–15cm. 

Potassium K in the studied area ranged from 1.20 to 

1.41Cmol/kg in oil palm land (OP) and Gmelina 

forestland (GF) having a mean of 1.29Cmol/kg at 0 – 

15cm soil depth, and 1.16 to 1.35Cmol/kg in OP and GF 

at 15–30cm soil depth, with mean value of 1.25Cmol/kg. 

For the four land uses and both depths the concentration 

of exchangeable potassium (K) followed trend of being 

GF > CL > PL > OP. Based on soil nutrient ratings by 

Landon (1991), the level of exchangeable K
+
 is very high 

in natural forest soil, higher under plantation forest soil, 

and medium in cultivated and  or grassland soil. The 

medium level of exchangeable K
+
 might be due to effect 

of continuous cultivation and crop removal. Malo et al., 

(2005), showed that cultivation and use of acid forming 

inorganic fertilizers affect the distribution of K in the soil 

system and enhance its depletion. Sodium had a range of
 

Table 2: Chemical characteristics of the land use types 

Land 

Use 

pH EC 

(µmho/cm) 

Available 

P 

(ppm) 

K Ca 

cmo/kg 

Mg Na Total 

exch. 

bases 

CEC Exch. 

acidity 

% 

BS 

% 

OC 

% 

OM 

% 

TN 

                                                                                    ( 0 - 15cm ) 

GF 5.00 0.26 13.77 1.41 3.77 1.24 0.50 6.92 8.01 1.09 86.39 0.99 1.71 0.05 

CL 4.54 0.26 8.05 1.31 2.02 0.72 0.37 4.42 5.62 1.20 78.65 0.49 0.85 0.03 

PL 4.86 0.19 7.98 1.25 3.96 1.29 0.46 6.96 7.97 1.01 87.33 0.68 1.17 0.03 

OP 5.66 0.29 8.91 1.20 3.56 1.16 0.37 6.29 7.40 1.11 85.00 0.52 0.90 0.03 

Mean 5.02 0.25 9.68 1.29 3.33 1.10 0.43 6.16 7.25 1.10 84.34 0.67 1.16 0.04 

                                                                                    ( 15 – 30cm )  

GF 5.32 0.16 9.71 1.35 3.73 1.19 0.74 7.01 7.95 0.94 88.18 0.50 0.86 0.03 

CL 4.90 0.20 7.71 1.25 3.12 1.04 0.54 5.95 7.12 1.17 83.57 0.45 0.78 0.02 

PL 5.11 0.14 7.65 1.22 4.06 1.31 0.55 7.14 7.92 0.78 90.15 0.45 0.78 0.02 

OP 5.75 0.17 8.51 1.16 2.77 0.93 0.43 5.29 6.44 1.15 82.14 0.46 0.75 0.01 

Mean 5.27 0.17 8.40 1.25 3.42 1.12 0.57 6.35 7.36 1.01 86.01 0.47 0.71 0.02 

Key: GF – Gmelina forestland, CL – Cultivated land, PL – Pastureland, OP – Oil palm land 
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0.37 to 0.50Cmol/kg with a mean value of 0.43Cmol/kg at 

a depth of 0–15cm, and 0.43–0.74Cmol/kg at a depth of 

15–30cm, with a mean value of 0.57Cmol/kg. High 

sodium (>6%) can lead to soil dispersion and/or sodicity 

Gypsum will reduce the effect of sodicity by replacing 

sodium with calcium on the cation exchange (ABSA, 

2014). 

 

Cation exchange capacity and percentage base saturation 

The cation exchange capacity of the experimental 

area gave a result range of 5.62–8.01Cmol/kg in 

cultivated land (CL) and Gmelina forestland (GF) with 

mean value of 7.25Cmol/kg at soil depth of 0–15cm, and 

6.44–7.95Cmol/kg in GF and oil palm land (OP) at depth 

of 15–30cm, with a mean value of 7.36Cmol/kg (Table 2). 

The soils in the different land-use systems had CEC 

values greater than 5Cmol/kg which is the critical level 

for productive soil. GF has the highest CEC value while 

CL has the lowest CEC of 5.62Cmol/kg at depth of 0–

15cm. This might be due to the depletion of organic 

carbon as a result of intensive cultivation had, therefore, 

reduced the CEC of the soil under cultivated land use. 

These results were in agreement with previous findings of 

Boke (2004) and Negassa (2001). 

Percentage base saturation (PBS) ranged from 

78.65% to 87.33% with a mean of 84.34% at the soil 

depth of 0–15cm, and 82.14–90.15% with a mean of 

86.01% at depth of 0–15cm. At both soil depths, the 

highest PBS was recorded under pasture land PL (87.33% 

and 90.15%) followed by Gmelina forestland GF (86.39% 

and 88.18%) in table 2. This indicates that the fertility 

status of PL and GF is higher as compared to that of the 

other land use systems. According to Urioste et al., 

(2006), addition of organic matter increases the amount of 

exchangeable bases. Moreover, intensive cultivation and 

continuous use of inorganic fertilizers in the cultivated 

land enhance loss of base cations through leaching, 

erosion and crop harvest (Negessa, 2001). phosphorus 

falls within the range of 7.65 and 13.77m/kg. The results 

obtained from this research shows that soils in all land use 

systems were loamy sand in texture with similarities in 

values of sand, silt and clay. The pH of the soils is within 

the range of 4.54 and 5.75, with an EC ranging between 

0.14 and 0.29µmho/cm, the available /kg, which is below 

the critical range of 15ppm. Percentage organic matter, 

total nitrogen and organic carbon are below their critical 

values of 3.4%, 0.15%, and 1.29% respectively. 

Exchangeable cations (Ca, Mg, K, Na) shows total mean 

values of 1.27, 3.38, 1.11 and 0.5Cmol/kg respectively of 

K, Ca, Mg and Na. Exchangeable acidity has a total mean 

value of 1.06Cmol/kg, with percentage base saturation of 

85.18% mean value. 

 

Conclusion and recommendation 
This study shows that soil properties are influenced 

by land use and it was possible to conclude that soil 

physical and chemical properties significantly vary among 

land use systems. At 0-15cm and 15-30cm depths, the 

cultivated land has shown lower cation exchange capacity, 

organic matter, organic carbon, PBS, exchangeable Mg
2+

 

and Ca
2+

 contents. The selective removal of clay particles 

by process of erosion and the anthropogenic factors such 

as removal of plant and animal organic matter sources 

coupled with frequent disturbance of soil due to tillage 

practice under cultivated land have been the causes for 

lower Mg
2+

, Ca
2+

, CEC, and organic matter values. Soils 

in plantation forest showed better CEC, K
+
, Available P, 

TN, SOM contents as compared to cultivated and 

pastureland. Also have higher Ca
2+

 and Mg
2+

 as compared 

to cultivated and oil palm plantation. This implies the 

need for planting trees on the land with no vegetation to 

increase the soil quality of the area. Due to population and 

infrastructural pressure, few tracts of forest land in Kogi 

State University Anyigba had been converted to cultivated 

lands and construction of the buildings and some are put 

under artificial plantations dominated by Gmelina species 

and oil palm species. Therefore, the remnant forests 

mainly found at the extreme part of the school compounds 

could be used as bench marks to evaluate our land 

resources. It is recommended that different integrated land 

management should be practiced on different land use 

systems to overcome land degradation and achieve 

sustainable agricultural production in cultivated lands of 

the study area. 

The effects of land degradation can also be reversed 

in the study area by carrying out protective measures such 

as terracing, check damming, tree plantation, organic 

matter application and nitrogen fertilizer use.  
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