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Abstract: Spatial variability in soils is inherent and dependent on several environmental factors. The degree of 
variability also impacts great on effectiveness of the use and management of agricultural fields. The morphological 
and physical properties of soils in Ekwusigo area of Anambra State were assessed in ten minipedons sampled at four 
predetermined depths of 0 cm – 20 cm, 20 cm – 40 cm, 40 cm – 60 cm and 60 cm – 80 cm and three representative 
profiles sampled according to genetic horizons. Both undisturbed core samples as well as disturbed bulk samples 
were collected from the minipedons and soil profiles and taken to the laboratory for physical analysis. K.sat with a 
range of (23.01 cm/hr – 98.91 cm/hr) was the most variable soil property in the area with CV value of 294.8 
(minipedon 2) while sand content (77.20 % – 95.20 %) was the least variable with CV value of 1.8 (minipedon 9). 
The order of degree of variability of the various soil properties in the area was K.sat > clay > silt > bulk density > 
porosity > Sand, while the graduation in variability of the minipedons was in the order MP 2 > MP 10 > MP 8 > MP 
3 > MP 9 > MP 4 > MP 6 > MP7 > MP 1 > MP 5. Most soil nutrients significantly increased down the slope due to 
translocation of materials and its deposition at the foot slope. 
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Introduction  

In order to adequately address the challenge of 
food insecurity and a rapidly growing population 
attention must be paid to soil management. 
Undoubtedly one of the ways to improve food security 
is to increase agricultural production in unit land areas 
and to utilize the land with respect to its potentiality in 
an appropriate manner. Land use should be based on 
the understanding of the suitability of each land for 
the intended use in order to achieve environmental 
sustainability (Nuga, 2009). Soil properties vary in 
space and time. Variation in soil properties occurs in 
differing degrees along geographic and geologic 
scales. The variations in soil forming processes 
operating on different parent materials, under different 
climatic, topographic, and biological conditions over 
time contribute to the nature and properties of soils 
found along a catena (Soil Survey Staff, 1993). Soil 
properties vary from the summit of a hill down to the 
bottom slope. Soils differ in their behaviour due to 
differences in morphological, physical, chemical and 
mineralogical properties.  

Soil properties are strongly influenced by soil 
management systems and changes in land use 
(Hulugalle, et al., 1997. The variation of soil 
properties should be monitored and quantified to 

understand the effects of land use and management 
systems on soils (Kilic K. et al., 2012). Different 
studies had shown that soil physical properties such as 
clay content distribution with depth, sand content and 
pH are highly correlated with landscape position.  

Soil catena -specific management is the process 
of managing soils based on localized conditions 
within catena which affect crop yield. To be effective, 
management schemes must address both soil 
variability and soil properties limiting yield (Musa, 
2015). Land use potential is the potential of a soil and 
land to sustain a specific crop type. According to FAO 
(1979) and Rowland et. al., (2016) land use potential 
is concerned with the assessment of land performance 
when used for a specified purpose. It is likely to be the 
prediction of land potential for productive land use 
types, and then generally a comparison or match of 
the requirements of each potential land use with the 
characteristics of each kind of soil (Can, et al., 2015).  

In the area under study, the soils are 
predominantly sedimentary soils and as result, 
vulnerable to erosion. Topsoil removal has become a 
major threat to livelihood of Ekwusigo residents. 
Clearly, land use development is lacking in the area. 
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Moreso, no systematic assessment and land use 
planning has been carried out in the area. The 
determination of the use potential of land is a 
necessary condition for land use planning (Kilic, et 
al., 2002), thus it became eminent to determine soil 
morphological and physical properties and land use 
potential of soils along a catena in the study area. The 
objectives of the research were to: characterize the 
morphological and physical properties of the soils of 
Ekusigo area, determine the extent of variability in 
soil characteristics within the catena and assess land 
use patterns and potentials of the soil at the various 
topographical positions. 

 
Materials And Methods 
Study area 

Field studies and sampling took place in four 
communities: Ozubulu, Ihembosi, Oraifite and Ichi all 
located within 5˚58′24′′ N, 6˚49′43′′E in Anambra State 
of Nigeria. The annual rainfall area ranges from 1,500 
mm to 1,800 mm. The maximum temperature ranges 
from 29 ˚C to 33 ˚C while the minimum temperature 
ranges from 20.80 ˚C to 22.80 ˚C. The major land 

use/cover classes include: natural forest, grassland, 
small scale cultivation and large scale agriculture. The 
upper slope is used for sole cropping such as cassava 
and maize crops. The middle slope soils are under 
fallow while the foot slope is used for mixed cropping 
of crops such as cassava, maize, yam. 
 
Soil Sampling and Laboratory Analysis 

Ten (10) minipeds (80cm deep) were dug along 
the transect, core samples and disturbed samples were 
collected at predetermined depth of 0 cm – 20 cm, 20 
cm – 40 cm and 60 cm – 80 cm adding up to a total of 
40 samples each of the core and disturbed samples. 
Proper labelling and descriptions of the morphological 
properties following the guidelines outlined in USDA-
SCS (I974) and the munsell colour chart were carried 
out as well as identification of the different land use 
along the catena. The soil samples were air dried, 
crushed and passed through a 2mm mesh for 
determination of physical property in the laboratory 
using standard procedures. The particle size 
distribution was determined using hydrometer method 
as described by Gee and Or (2002).  

 
 

Table 1: Variability Class 
Coefficient of Variability (%) Variability Class 
≤ 20 % Little Variability 
20 – 50 % Moderately Variability 
≥ 50 % High Variability 
Source: Aweto, 1982 

 
 
 
Statistical Analysis: Descriptive statistics (sum, 

mean, standard error of mean, standard deviation, 
variance, and coefficient of variation were computed 
for each soil property in the various minipedons for 
variability studies using the scale described by Aweto 
(1982). 

 
Results And Discussion 
Morphological Properties of the Area 

The morphological properties of the minipedons 
are shown in Table 2. Generally, the soils ranged in 
colour from 2.5YR3/3 to 7.5YR5/2 with a consistency 
that varied between loose to slightly hard and a 
texture of sand to sandy loam. 

Minipedon 1 (MP 1): varies slightly in colour 
from brown (5YR5/3) moist to reddish brown 
(5YR5/2) moist. Structure ranges from weak crumbic 
to sub angular blocky. Texture was dominated by sand 
fraction varying with depth from sand to loamy sand. 
Consistency ranges from loose to slightly hard with 
clear boundary at the first layer and gradual wavy 
boundary at other layers. Presence of fine roots at the 

top soil which decreases with depth. Absent of mottles 
showing that soil is well drained. 

Minipedon 2 (MP 2): In this minipedon, colour 
varies with from dark brown (5YR3/3) moist to 
2.5YR3/6 (weak red) moist. Structure ranges from 
weak crumbic to sub angular blocky. Texture varies 
from sand to sandy loam. Consistency ranges from 
loose to slightly hard with smooth boundary. Presence 
of fine roots. Soil is well drained. 

Minipedon 3 (MP 3): In this minipedon, soil 
colour varies with depth from brownish red (5YR5/1) 
to red (2.5YR6/4). Structure ranges from weak 
crumbic to sub angular blocky. Texture ranges from 
loamy sand to sandy-loam. Consistency ranges from 
loose to slightly hard with smooth boundary between 
the layers. Presence of fine roots at the top soil which 
decreases with depth and shows moderate to poor 
drainage condition. 

Minipedon 4 (MP 4): Minipedon 4 as shown in 
Table 2 below had colour variation with depth from 
brown (5YR5/2) to reddish brown (2.5YR5/4). 
Structure ranges from weak crumbic to sub angular 
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blocky. Texture was also dominated by sand fraction 
varying with depth from sand to sandy loam. 
Consistency ranges from loose to slightly hard. The 
soil is well drained with smooth boundary between 
layers. Presence of roots only at the top soil (0 cm – 
20 cm) and (20 cm – 40 cm) showing shallow soil 
depth. The soil is well drained without mottles. 

Minipedon 5 (MP 5): Soil colour varies with 
depth from 2.5YR5/3 to 2.5YR5/4. Structure ranges 
from weak crumbic to sub angular blocky. Texture 
ranged from loamy sand to sandy loam. Consistency 
ranges from loose to slightly hard with clear boundary 
at the first layer and gradual wavy boundary at other 
layers. Presence of fine roots at the top soil which 
decreases in density with depth. Absent of mottles 
showing proper drainage. 

Minipedon 6 (MP 6): In this minipedon, colour 
varies with from 2.5YR4/2 to 2.5YR4/4. Structure 
ranges from weak crumbic to sub angular blocky. 
Texture ranged from sand to sandy loam. Consistency 
ranges from loose to slightly hard with clear boundary 
at the first layer and gradual wavy boundary at other 
layers. Presence of fine roots at the top soil which 
decreases with depth.  

Minipedon 7 (MP 7): In this minipedon, as 
shown in Table 2, colour varies with depth from 
5YR5/3 to 2.5YR3/4. Structure ranges from weak 
crumbic to sub angular blocky. Texture was 
dominated by sand fraction varying with depth from 
sand to loamy sand. Consistency ranges from loose to 
slightly hard with clear boundary at the first layer and 
gradual wavy boundary at other layers. Presence of 
fine roots at the top soil which decreases with depth. 
Mottling was not observed owing to good drainage 
condition. 

Minipedon 8 (MP 8): Soil colour varies with 
depth from 5YR5/2 to 2.5YR4/4. Structure ranges 
from weak crumbic to sub angular blocky. Texture 
was dominated by sand fraction varying with depth 
from sand to loamy sand. Consistency ranges from 
loose to slightly hard with clear boundary at the first 
layer and gradual wavy boundary at other layers. 
Presence of fine roots at the top soil which decreases 
with depth and good drainage condition.  

Minipedon 9 (MP 9): In this minipedon, soil 
colour varies with depth from reddish brown 
(7.5YR5/2) to red (2.5YR5/4). Structure ranges from 
weak crumbic to sub angular blocky. Soil texture 
ranges from sand to loamy sand. Consistency ranges 
from loose to slightly hard with clear boundary at the 

first layer and gradual wavy boundary at other layers. 
Presence of fine roots at the top soil which decreases 
with depth. No mottling was observed. 

Minipedon 10 (MP 10): Soil colour varies from 
brownish red (7.5YR3/3) to dark red (2.5YR4/4). 
Structure ranges from weak crumbic to sub angular 
blocky. Texture was dominated by sand fraction 
throughout the 0 cm – 80 cm depth. Consistency 
ranges from loose to slightly hard with smooth 
boundary. Presence of fine roots at the top soil which 
terminates at the 40 cm – 60 cm layer. Soil is 
generally well drained. 
 
Variability in Soil Physical Properties along the 
Catena 

The spatial variability of soil occurs due to 
pedogenetic factors and their use and management 
(Rodenburg et al., 2003), and is expressed in physical 
and chemical properties (Cerri et al., 2004).  
 
Particle Size Distribution  

The percentage sand, silt and clay for the ten 
minipeds are presented in Table 3. The sand fraction 
decreases with increase in the soil depth across the 
different horizons (Ap – Bt3) for all the minipeds. The 
eluviation of silty materials through erosive action 
from the Ap horizon and subsequent illuviation down 
the Bt3 could be the reason for the trend. This 
observation was in agreement with the findings of 
Voncir et al., (2008) who worked on profile 
distribution of some physicochemical properties of 
soil along a toposequence. However, the sand fraction 
dominates the entire soil which ranged from 77.5 % 
(MP5) to 95.5 % (MP9).  

No particular trend was observed for the silt 
content. However, the silt content ranged from 2.0 % 
(Mp8 and MP9 respectively) to 8.0 % (MP3). This 
observation agrees with the findings of Kamalu et al, 
2018 who worked on Morphological Characterization 
and Soil Quality Assessment along a Toposequence.  

The clay content down the profile ranged from 
2.4 % (MP9) to 1.8 % (MP2). Clay content increases 
down the profile, indicating the existence of definite 
clay bulge. This observation suggests the occurrence 
of argillic horizon which conforms to a similar work 
reported by Esu et al., (2015). However, the regular 
clay increase with depth was in agreement with Eshett 
(1996), that soils of the region are friable and 
underlain by clay enriched sub-soil (argillic horizon). 
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Table 2: Soil morphological properties of the minipedons along the catena of the study area 

Pedon ID Depth (cm)  Colour (moist)  Structure  Consistency  Texture  Roots Mottles Boundary 
MP 1 0-20 5YR 5/3 1,cr L S Fr - - 
 20-40 2.5YR 4/3 1,cr L S Ffr - Sb 
 40-60 5YR 4/3 2,cr S LS Vf - Sb 
 60-80 5YR 5/2 Sbk Sh LS - - Cl 
MP 2 0-20 5YR 3/3 1,cr L S Fr - - 
 20-40 2.5YR ¾ 2,cr L LS Ffr - Sb 
 40-60 2.5YR 4/3 Sbk S SL Vf - Sb 
 60-80 2.5YR 3/6 Sbk Sh SL - - Sb 
MP 3 0-20 5YR 5/1 1,cr L LS Ffr - - 
 20-40 5YR 3/3 2,cr L LS Vf - Sb 
 40-60 5YR 4/4 Sbk L LS - - Sb 
 60-80 2.5YR 6/4 Abk Sh SL - - Cl 
MP 4 0-20 5YR 5/2 1,cr L S Fr - - 
 20-40 5YR 5/3 1,cr L S Vf - Sb 
 40-60 2.5YR 4/3 2,cr Sh LS - - Sb 
 60-80 2.5YR 4/6 Sbk Sh SL - - Cl 
MP 5 0-20 2.5YR 5/3 1,cr L LS Fr - - 
 20-40 2.5YR 4/3 2,cr L SL Ffr - Cl 
 40-60 2.5YR 4/4 Sbk S SL Vf - Sb 
 60-80 2.5YR 5/4 Sbk S SL - - Sb 
MP 6 0-20 7.5YR 4/3 1,cr L S Fr - - 
 20-40 2.5YR 4/2 2,cr L LS Ffr - Sm 
 40-60 2.5YR 4/6 Sbk S SL Vf - Sm 
 60-80 2.5YR 4/4 Sbk Sh SL - - Sm 
MP 7 0-20 5YR 5/3 1,cr L S Fr - - 
 20-40 2.5YR 4/6 2,cr L LS Vf - Sm 
 40-60 2.5YR 4/4 2,cr S LS - - Sm 
 60-80 2.5 YR3/4 Sbk S LS - - Sm 
MP 8 0-20 5YR 5/2 1,cr L S Fr - - 
 20-40 2.5YR ¾ 1,cr L S Ffr - Cl 
 40-60 2.5YR 4/4 2,cr S LS Vf - Sm 
 60-80 2.5YR 4/4 Sbk S LS - - Sm 
MP 9 0-20 7.5YR 5/2 1,cr L S Fr - - 
 20-40 2.5YR ¾ 1,cr L S Ffr - Sb 
 40-60 2.5YR 4/3 2,cr S S Vf - Sb 
 60-80 2.5YR 5/4 Sbk S LS Vf - Cl 
MP 10 0-20 7.5YR 3/3 1,cr L S Fr - - 
 20-40 5YR 5/2 1,cr L S Ffr - Sm 
 40-60 2.5YR 4/4 2,cr L S Vf - Sm 
 60-80 2.5YR 5/4 Sbk S S - - Sm 
Structure; 1 = weak, 2 = moderate, 3 = strong, g = granular, cr = crumb, abk = angular blocky, sbk = sub-angular 
blocky. Textural class, S=sand SL=sandy loam, SCL = sandy clay loam, SC = sandy clay, Boundary (GW = gradual 
wavy; structure. Consistency ( l= loose, s=slightly hard); Pores = ( f = fine roots, vf=very fine roots, vfr = very few 
roots) 

 
 

Bulk Density (BD 
Bulk density in the study area ranged from 0.97 

g/cm3 (MP4) – 1.54 g/cm3 (MP2) without no definite 
trend in most of the minipedons. However, Reynolds 
et al., (2007) reported that the optimal bulk density for 
crop production ranges from 0.9 g/cm3 to 1.3 g/cm3 
for fine-textured soils. It was recorded that 87 % of 

the sampled soils fell within the optimal BD range for 
crop production as aforementioned. Hence, such soils 
have very good physical property and as such are of 
high soil quality. So, such soils would not restrict 
plant root within 65 cm depth as reported by Arshad et 
al. (1996) that bulk density between 1.60 gcm-3 and 
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1.75 gcm-3 affected root growth of most cultivated 
crops in sandy clay loam soils. 
Saturated Hydraulic Conductivity (Ksat)  

The average C.V for the soils was 71.10 % 
indicating there was a wide variability in saturated 
hydraulic conductivity across the 10 micropeds along 
the catena as shown in Table 3. The soils of the study 
area showed high values of Ksat with range; 23.01 – 
98.91 cm/hr (Table 3), indicating that the soil are 
highly porous due to high percentage sand fraction, 
Brady (1999). It was observed that Ksat decreased 
with increased in soil depth due to a reduction in pore 
size distribution from sandy fraction to clay/silt 
fraction since sand contains large pore spaces (though 
fewer in number) when compared to clay or silt with 
smaller pore size thus holds water longer than sandy 
fractions of soil (USDA, 2008) 
Porosity  

The total porosity of the soils across all the 10 
minipeds ranged from 42 % to 63 % as shown in 
Table 3. It was observed that 90 % of soil samples 

recorded values above the ideal porosity for healthy 
soils (>50 %) as proposed by Lawrence (1977). Soils 
that fall below the ideal porosity were probably due to 
high bulk density and this is similar to the report of 
Alemayahu (2014). High amount of total porosity (50 
% to 64 %) could be attributed to fine-textured and 
loamy fine-sand texture of the soils as well as reported 
by Robinson et al., (2012). These observed high 
porosity values imply that the soil cannot retain water 
for a long period of time. It also indicates that the 
tendency of the soil to flooding, crusting and cracking 
is high in this area. Similar observation has been 
reported by Sharma and Bhagat (1993) on studies on 
both water storage and residual porosity of soil under 
intensive agricultural land use. The soils of the study 
area would be easily flooded and eroded under heavy 
rainfall. However, with adequate soil management and 
tillage practises at appropriate soil moisture content, 
the soil quality can be improved to sustain agricultural 
production. 

 
 

Table 3: Selected Physical Properties of the Study area 

Pedon/Depth (cm) K.Sat (cm/hr) B.D (g/cm3) 
Sand Silt Clay Porosity 

 % 
MP1 (0-20) 91.64 1.10 90.60 6.00 3.40 58.00 
(20-40) 68.42 1.19 92.20 3.00 4.80 55.00 
(40-60) 55.60 1.21 85.20 3.40 11.40 54.00 
(60-80) 58.35 1.16 84.60 6.00 9.40 56.00 
CV 23.91 4.12 4.33 35.32 52.02 3.06 
 MP2 (0-20) 98.91 1.14 91.20 2.00 6.80 57.00 
(20-40) 96.69 1.09 87.20 2.40 10.40 59.00 
(40-60) 56.01 1.54 79.20 5.40 15.40 42.00 
(60-80) 43.24 1.28 77.20 4.00 18.80 52.00 
CV 294.80 15.98 7.89 45.25 41.30 14.46 
MP3 (0-20) 67.20 1.30 87.20 8.00 4.80 51.00 
(20-40) 58.04 1.19 84.60 3.00 12.40 56.00 
(40-60) 23.82 1.48 84.40 2.20 13.40 44.00 
(60-80) 23.01 1.26 82.20 4.00 13.80 52.00 
CV 53.34 9.46 2.42 59.87 38.21 9.84 
MP4 (0-20) 80.68 0.97 93.20 3.40 3.40 63.00 
(20-40) 48.87 1.2 89.2 4.00 6.80 54.00 
(40-60) 81.25 1.34 83.2 6.00 10.80 49.00 
(60-80) 44.31 1.22 81.2 6.40 12.40 54.00 
CV 31.26 13.07 6.35 29.76 48.55 10.60 
 MP5 (0-20) 76.37 1.08 82.60 6.00 11.40 59.00 
(20-40) 47.04 1.16 82.60 4.00 13.40 56.00 
(40-60) 73.31 1.21 78.60 6.00 15.40 54.00 
(60-80) 45.21 1.17 77.20 6.00 14.80 56.00 
CV 27.52 4.72 3.46 18.18 12.92 3.66 
MP6 (0-20) 28.10 1.27 91.20 4.00 4.80 52.00 
(20-40) 51.31 1.12 84.60 4.00 11.40 58.00 
(40-60) 74.53 1.18 79.20 5.40 15.40 55.00 
(60-80) 42.15 1.20 79.20 6.00 14.80 55.00 
CV 39.74 5.17 6.82 20.86 41.93 4.45 
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 MP7 (0-20) 82.48 1.20 88.60 7.00 4.40 55.00 
(20-40) 90.41 1.32 85.20 4.00 10.80 50.00 
(40-60) 82.41 1.20 89.20 2.00 8.80 55.00 
(60-80) 93.95 1.04 86.60 6.00 7.40 61.00 
CV 6.65 9.66 2.11 46.68 34.27 8.14 
 MP8 (0-20) 29.32 1.18 86.60 8.00 5.40 56.00 
(20-40) 82.48 1.13 90.60 6.00 3.40 57.00 
(40-60) 67.20 1.04 85.20 2.40 12.40 61.00 
(60-80) 27.49 1.13 85.20 2.00 12.80 57.00 
CV 53.30 5.21 2.94 62.906 56.55 3.84 
MP9 (0-20) 96.53 1.16 95.20 2.40 2.40 56.00 
(20-40) 98.39 1.05 91.20 6.00 2.80 60.00 
(40-60) 92.53 1.28 92.60 2.00 5.40 52.00 
(60-80) 82.34 1.11 92.60 2.00 8.80 58.00 
CV 7.75 8.49 1.80 62.66 60.83 6.05 
MP10 (0-20) 97.75 1.02 92.60 4.00 3.40 62.00 
(20-40) 81.25 1.49 92.60 3.00 4.40 44.00 
(40-60) 70.26 1.29 90.60 4.00 5.40 51.00 
(60-80) 69.65 1.26 89.20 3.40 7.40 52.00 
CV 172.77 15.23 1.82 13.61 33.16 14.18 
CV = Coefficient of variability 
 
 
 
Land Use Characteristics and Potentials along the 
Catena  
Soils of the Upper Slope 

The terrain characteristics show undulations with 
slope being between 70 and 90. The soil is generally 
red coloured showing presence of iron oxides and low 
organic matter status. The soils are dominated by sand 
fraction with texture ranging from fine sand to sandy 
loam. The soils are massive with poor tilth leading to 

high bulk density. They are characterized low water 
holding capacity he coarse texture also means low 
cation exchange capacity but with high base saturation 
greater than 50%. It has a hyperthemic temperature 
regime with mean annual soil temperature greater than 
22 0C. The moisture regime is Ustic where moisture is 
limited but is present during growing season. The 
soils of the upper slope have been classified as Typic 
Psammentic ferrustalf (Plate 1)  

 
 
 

 
Plate 1 (Left): Land use Features of the upper slope (exposed / bare ground susceptible to erosion) (Right): Reddish 
soil (lateritic) due to loss of top soil to erosion 
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Plate 2 (Left): Middle slope soils under fallow (Dominantly left as grazing ground) (Right): Representative 
Pedon of the Middle Slope with features of unstable Morphology and limited soil development 

 
 
 
 
The relatively higher bulk density, low organic 

matter status and predominantly sandy texture 
collectively render the use and management of these 
soils unsuitable for agriculture. Moreover, sheet 
erosion is prominent and low inherent soil fertility 
prevails. Use of the soils of the upper slope would 
entail the incorporation of organic residues into the 
soil to improve fertility, structure and water retention 
as well as reduce soil bulk density. The choice of 
suitable agronomic practices like strip cropping and 
use of cover crops to check surface run off and 
improve infiltration capacity of the soils would be 
necessary.  
Soils of the Middle Slope 

It is also dominated by sand fraction and texture 
ranges from very fine sand to loamy fine sand with 
some weak indication of argillic horizon, it has a 
redder hue at the subsoil. The soil showing presence 
of iron oxides under- going weathering with high base 
saturation greater than 50 %. A typical pedon of the 
Middle Slope has features of unstable soil 
morphology and limited soil development. The soils 
are more developed than those of the upper slope 
position and as such are characterized by deep, well 
drained soils. Gullies are present though with less 
demands when compared with the soils on the upper 

slope position. It has a hyperthemic temperature 
regime with mean annual soil temperature greater than 
22 0C. The moisture regime is Ustic where moisture is 
limited but is present during growing season. The soil 
of the middle slope has been classified as Typic 
Psammentic cambustalf (Plate 2). 
Soils of the Foot Slope 

The soils of the Foot Slope have follistic 
epipedon with high amounts of organic carbon and 
low bulk density. These are dark coloured soils 
characterized by imperfectly to poorly drained 
conditions (Plate 3). If properly drained, these soils 
support a wide variety of crops. There is difficulty in 
horizon differentiation due to lack of mature profile 
development. This might be due to frequent and 
recent deposit or the cold condition of the 
environment slowing down soil genesis (profile 
development processes). The soils are characterized 
by udic moisture regime and are sometimes saturated 
with water for hour or few days after heavy rains. 
They have high porosity with fine textures on the 
surface and underlined by a coarse textured sub 
surface soils. The best way to utilize the soil on this 
foot slope position is practice dry season farming with 
early maturing crops. These soils have been classified 
as Typic psammentic haplustepts. 
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Plate 3: (left): Land use Features of the foot slope (Cassava farm) (Right): Typical Profile of the Foot slope 
with dark soil 

 
 
 

Conclusion 
This study revealed that there was variation in 

soil properties along the soil catena in the study area 
as shown in the ten minipedons located at designated 
topographic locations. However, some soil properties 
varied more than others. Generally K.sat is the most 
variable (MP2) with CV value of 294.8 and sand the 
least variable (MP9) with CV value of 1.8. 

Morphologically, the soil properties such as 
color showed high variability with depth. These 
changes in soil properties across the slope positions 
had influence on land use and management such that 
each slope position has different crop types and 
management strategy.  

Both field and analytical properties showed that 
variations or changes occurred along the catena and 
the changes are inter-related with the land use 
potential. Based on these study results, most of soil 
nutrients significantly increased down the slope due to 
translocation of materials and its deposition at the foot 
slope.  
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