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ABSTRACT 
 

This study centered on evaluating selected soil structural properties of different 

land uses in Oforola, Imo State, Nigeria. Soil samples were collected from six 

different land-use types, namely, secondary forest, bush fallow, bare plot, cassa-

va cultivated plot, oil palm plantation, and grassland vegetation. Soil auger was 

used to collect soil samples from each of the land use types at two (2) depths (0 – 

15 cm and 15 – 30cm). The samples from each land use at different depths were 

composited, mixed thoroughly and sub-sample, and analyzed in the laboratory 

for selected physical and chemical parameters. The data were analyzed statisti-

cally using GENSTAT software Ver. 8.2 in Completely Randomized Design 

(CRD).  The soils of the study area were principally sandy, with sand accounting 

for more than 65% of the inorganic mineral fragment in the soil at 0 – 15 cm 

depth and 15 – 30 cm depth. Land use effect on the dispersion ratio (DR) was 

significant (P ≤ 0.05) at the 0 -15 cm and 15 – 30 cm depth. However, oil palm 

plantation recorded significantly (P ≤ 0.05) higher dispersion ratio at the 0 – 15 

cm depth. Bulk density was highest (1.57 g/cm3) in grassland vegetation and 

lowest in secondary forest and bush fallow (1.25 g/cm3).  The bulk density val-

ues for bare plot, cassava cultivated plot and oil palm plantation were 1.51 g/

cm3, 1.35 g/cm3, and 1.29 g/cm3, respectively. The total porosity of the soil was 

significantly higher in secondary forest (51.84%). Total porosity values for bush 

fallow, Cassava cultivated plot, oil palm plantation, bare plot, and grassland veg-

etation were 51.83%, 48.38%, 50.97%, 42.36%, and 40.08%, respectively. The 

proportion of water stable aggregates were significantly (P ≤ 0.05) influenced by 

the various land-use types.  On the average, secondary forest and bush fallow had 

higher water-stable aggregates of various sizes compared to the cassava cultivat-

ed plot that had moderate water-stable aggregates. The least water-stable aggre-

gates of various sizes were recorded in grassland vegetation and oil palm planta-

tion. The mean weight diameters were significantly (P ≤ 0.05) influenced by var-

ious land-use types. Low mean weight diameter was observed for oil palm plan-

tation, grassland vegetation and cassava cultivated plots. Based on the findings of 

the study, secondary forest and bush fallow land-use types possessed the most 

stable structural properties and also showed optimal impact compared to other 

land uses in Oforola soils, Imo State, Nigeria  

Keywords:  
Agro-wastes 
Evaluation, 

Production 

Suitability 

Rice. 

1. Introduction 

In Sub-Saharan Africa, soils are characterized by low crop 

productivity (Eswaran, 2007), and are subject to severe 

degradation due to inappropriate land-use practices (Lal, 

2009; Igwe, 2003) and seasonal changes (Singer and 

Munns, 1999). Several researchers (Emadiet al., 

2008;Enyiokoet al., 2017;Tellenand Yerima, 2018) have 

documented that land use practices have led to changes in 

the soil physicochemical properties, especially aggregate 

stability, water-stable aggregates, and micro-aggregate 

stability. While studying the effects of land use on soil, 

Aluko, and Fagbenro (2000), observed increased pH and 

organic matter for soils under Gmelina aborea compared to 
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soils under Pinus canaborea, Treculia africana, agroforest-

ry and fallow. They also found increased phosphorus (P) in 

fallow compared to other land use types. Akamigbo and 

Asadu (2001)reported marked changes in morphological, 

physical and chemical properties, which accelerates pedo-

genic processes, and decline in fertility of soil under tradi-

tional use when contrasted with forest land. Ahukaemereet 

al. (2012) also found significant differences in soil proper-

ties. 

Soil structure is a crucial factor in soil fertility and agricul-

tural productivity and thus has great ecological im-

portance. The influence of soil structure on crust for-

mation, root penetration, soil water and air movement, 

CO2 emission, erosion, nutrient retention, and biological 

activity is well known. Soil structure, in turn, depends on 

the interaction of soil type, aggregating agents, soil man-

agement, and environmental conditions (Tisdall and Oad-

es, 2002; Mucheet al.,2015)). 

Soil structure relates to the physical state of the soil com-

plex, and the indices of soil structure comprise properties 

such as bulk density, soil texture, aggregate stability, infil-

tration, clay dispersion, mean weight diameter, water suita-

bility aggregate, micro suitability aggregate and porosity 

(DEFRA, 2006). Although the dynamics of terrestrial eco-

systems depend on natural cycles, they can be directly 

modified by human activities (e.g., land-use/cover change) 

(IPCC, 2000). Land use change causes environmental 

changes that affect soil fertility. All of these changing pro-

cesses contribute to soil degradation, which has become a 

major ecological problem. In their natural states, forests, 

grasslands and meadows have good soil structure and are 

rich in soil organic carbon (SOC), but their conversion to 

arable land usually leads to deterioration of the structure 

and then rapid erosion (Six et al., 2008). Soil structure 

often deteriorates together with SOC. Soil structure deteri-

oration has local, regional and global effects on econom-

ics, the quality of the environment and resource sustaina-

bility; moreover, it induces soil compaction and a decline 

in SOC (Lal, 2001). Increasing the intensity of cultivation 

can reduce C-rich macro-aggregates and increase C-

depleted micro-aggregates, resulting in an overall loss of 

SOC (Six et al., 2000). Also Poor mean weight diameter 

arising from different land sue types can lead to unstable 

aggregates which disintegrate during rainstorms. Dispersed 

soil particles arising from low soil mean weight diameter 

can fill surface pores, and a hard physical crust can devel-

op when the soil dries, thereby leading to soil fertility re-

duction (IFOAM, 2002). Because of this, it becomes vital-

to study the effect of different land use types on soil mean 

weight diameter, water suitability aggregate, and micro-

aggregate stability. There are different types of land uses 

like recreational land use, agricultural land use, and con-

struction based land use (Herrick et al.,2001). However, 

for the purpose of this study, cassava farm, secondary for-

est, bush fallow, bare plot, and oil palm plantation will be 

the land uses types of interest. The objectives of the study 

were to determine the micro and macro-aggregate stability 

indices of Oforola soils under different land use types, to 

compare the aggregate stability indices of the soils, and to 

make recommendations based on the findings of the study.  

2.0 Materials and Methods 

2.1 Description of the Study Area 

The study was conducted in Oforola Owerri West, Imo 

State. Oforola lies between latitudes 60 30′ and 50 54′N 

and longitudes 60 57′ and 70 43′E. The study area is locat-

ed within the humid tropical climate, having a mean annu-

al rainfall range of 2000 to 2250 mm. The mean annual 

temperature ranges from 270–280C and relative humidity 

varywith seasons from 80–90% in the rainy season and 

from 60- 80% during the dry season. The rainy season is 

bimodal; having peaked in July and September and a dry 

spell in August. The dry season is usually accompanied by 

a dry cold harmattan period, which prevails during the 

month of December and January (FDALR, 2005). The 

soils are derived from coastal plain sands of sedimentary 

origin and are highly weathered and dominated by low 

activity clay minerals (Akamigbo, 2000; Ufotet al., 2001). 

The soils have low contents of organic matter, base status, 

and water storage capacity, and are highly susceptible to 

accelerated erosion and degradation (Enwezoret al., 2001).  

The native tropical rainforest vegetation has been almost 

completely replaced by a secondary forest of predominant-

ly wild oil palm trees of various densities of coverage, and 

woody shrubs as Chromolaenaodorata (Siam weed) and 

various grass undergrowth. The land use patterns in the 

area are dominantly the fallow, and continuous cropping 

systems and the major food crops grown are cassava, yam, 

maize, and vegetables.  

2.2 Sample Collection  

Soil samples were collected from six different land use 

types, secondary forest, bush fallow, bare plot, cassava 

cultivated plot, oil palm plantation, and grass vegetation. 

The samples were collected using systematic random sam-

pling from each of the land use pattern. Soil auger was 

used to collect soil samples from each of the land use pat-

tern at three (3) different depths: 0 – 15 cm and 15 – 30cm. 

The samples from each land use at different depths were 

composited, mixed thoroughly, and sub-sampled. The soil 

samples collected were stored in sampling bags for onward 

laboratory analysis.  

2.3 Laboratory Analysis  

Mean Weight Diameter  

The samples for the determination of mean weight diame-

ter were collected from 0 -15 cm to 15-30cm soil depth in 

each of the land use type. The soil samples were dried at 

room temperature and pre-sieved through a 4mm sieve 

before determining the mean weight diameter (MWD) 

index according to the procedure suggested by Kemper 

and Chepil (1965). In this method, 20g of the <4mm air-

dried aggregates were placed on the top of a nest of four 

sieves of diameters 2,1,0.5 and 0.25mm and soaked in dis-

tilled water for  10mins. The sieves and their contents then 

oscillated vertically for 20 times along a 4cm stroke at the 

rate of one oscillation per second. The aggregate retained 

on the sieves were oven-dried at 1050C and their weights 

recorded. The weights of the <0.25 mm fraction were ob-

tained by difference. The respective dry masses were used 
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to compute the MWD as: 

Where Xi = arithmetic mean diameter of the I = 1  

Moreover,1 sieve openings (mm) 

Wi = proportion of the total sample weight (uncorrected 

for sand and gravel) occurring in the fraction 

(dimensionless), and n = total number of size fractions. 

Particle size distribution was measured by the hydrometer 

method (Day, 2005).  

This was preceded by two pre-treatment techniques aimed 

at removing some known aggregating agents.  

 

2.4 Water Stable Aggregates 

Water stable aggregates of the 2mm size air-dry samples 

were determined using a nest of the sieve of 2, 1, 0.5, and 

0.25mm in diameter as described by Kemper and Rosenau 

(1986).  

2.5 Micro Aggregates Stability  

The indices of micro-aggregate stability were calculated 

using the relationship stated below. 

Dispersion Ratio (DR)  =  (%silt + % clay (H2O)) / (%silt 

+ %clay (Dispersed)); 

Aggregated silt and clay (ASC) = (%silt + %clay 

(Dispersed)) – (%silt + %clay (H2O); 

Clay dispersion Index (CDI) = (%clay (H2O) / %clay 

(Dispersed)) x 100; 

Clay flocculation Index (CFI) -=(%clay (Dispersed) - %

clay (H2O) / %clay 

        (Dispersed) x 100; or ( 1 - %clay (H2O) x 100). 

Higher values of WSA > 0.5 mm, ASC and CFIIndices 

imply greater stability. 

Whereas Higher values of WSA < 0.5mm, DR, and CDI 

imply lower stability (Igweet al., 2009).  

2.5 Macro Aggregate Stability  

The WSA >0.25mm were used to assess macro-aggregate 

stability. Whereas the percentage aggregate < 0.25mm 

measured the unstable aggregate. 

Bulk density and Total porosity 

Undisturbed soil core samples were taken from all the land 

use plots at 2 depths (0-15 cm and 15-30 cm). The samples 

were used to determine the bulk density (BD), according to 

Blake and Hartge (1986). 

Total porosity (PT) was obtained from bulk density (dB) 

values, with assumed particle density (dP) of 2.65 g/cm3, 

as follows: 

PT = 100 (1- dB/  dP) 

2.6 Data Analysis 

The data were statistically analyzed using GENSTAT Soft-

ware Ver. 8.2 for a Completely Randomized Design. Sig-

nificant treatment means were separated using F-LSD at P 

<0.05 probability level, according to Obi (1986). 

3.0 Result and Discussion 

Effects of Land Use on Particle Size Distribution and 

Erodibility Factors 

Laboratory results showing the comparison of effects of 

land use on the particle size distribution and erodibility 

factors for soils depth of 0 -15 cm and 15 – 30 cm is as 

shown in Table 1 below: 

3.1 Particle Size Distribution  

The particle size composition of soils in the six land use 

types is as shown in Table 1. The soils are principally 

sandy; with sand accounting for more than 65% of the in-

organic mineral fragment in the soil at 0 – 15 cm depth and 

15 – 30 cm depth. At the 0 – 15cm depth, the proportion of 

sand was higher in all the land uses except in grass vegeta-

tion plots which recorded lower sand content (70.27%). 

Conversely, at the 15 – 30cm depth, There was a signifi-

cant difference (P <0.01) in sand content under soils of 

different land use types. Bare plots and oil palm plantation 

recorded significantly the highest percentage of sand, 

while the least percentage sand content (65.27%) was ob-

tained from cassava cultivated plots. The sand content of 

the soils decreased with increasing depth except in the bare 

plot where the sand contents for 0 – 15 cm depth and 15 – 

30 cm depth was the same (73.93%). The high percentage 

of sand in all the land use patterns could be attributed to 

the geology of the area. The geology of the area is coastal 

plain sands which are characterized by sandy soils over a 

vast expanse of land (Akamigbo and Ukaegbu, 2003).  

The amount of silt and clay in the different land use types 

was small compared to the value obtained for sand. At the 

0 -15 cm depth, silt contents were higher in the bush fal-

low land use types (5.33%) and did not differ significantly 

with values obtained from other land uses except in oil 

palm plantation with a percentage silt content of 3.00%..  

Similar results were obtained at 15 – 30 cm soil depth, 

except that bare plots, oil palm plantation and secondary 

fallow plots recorded lower silt contents that ranged from 

3.00% – 3.33%. Silt content was the same at 0 – 15 cm 

depth and 15 – 30 cm depth for bush fallow and oil palm 

plantation. The silt content of secondary forest, reduced 

with depth from 4.33% in 0 -15 cm depth to 3.33% in 15 – 

30 cm depth. There was also a reduction in the silt content 

in the soil of bare plot with increasing depth. The silt con-

tent of the cassava cultivated plot increased from 4.00% at 

the 0-15 cm depth to 4.67% at the 15-30 cm. The increase 

in silt content in the bush fallow, cassava cultivated plot 

and the grass vegetation could be attributed to the develop-

ment of soil cover, which helps to suppress soil erosion. 

Grass vegetation(26.40%)and cassava cultivated plots 

(24.73%) resulted in significantly (P < 0.05) higher clay 

content at the 0 -15cm depth than other land use types 

which did not differ significantly with each other. 

On the other hand, bare plots had lower clay content 

(21.07%) than different land use types which did not differ 

significantly in their clay contents at 15 - 30 cm soil depth.  
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Table 1:  Mean comparison of the effects of land use on the particle size distribution and flood factors (silt:clay ratio) for soils 

depth of 0-15 cm and 15 – 30 cm  

Land use  Particle size  Soil depth   

 SF BF BP CCP GV OPP LSD(0.05) 

Sand (%) 0 – 15cm 73.93 74.27 73.93 75.87 70.27 75.93 2.55* 

  15 - 30 cm 69.93 67.93 73.93 65.27 67.93 71.93 2.05** 

         

Silt (%) 0 – 15cm 4.33 5.33 4.33 4.00 3.67 3.00 2.22* 

  15 - 30 cm 3.33 5.33 3.00 4.67 5.00 3.00 1.92* 

                 

Clay (%) 0 - 15cm 21.73 20.40 21.73 24.73 26.40 21.07 2.10* 

  15 - 30 cm 26.73 26.73 21.07 27.40 26.73 25.07 4.15* 

                

Si:Cl ratio 0 – 15cm 0.20 0.26 0.20 0.16 0.14 0.14 ND 

  15 - 30 cm 0.12 0.20 0.14 0.17 0.19 0.12 ND 

                  

DR 0 – 15cm 0.29 0.29 0.32 0.29 0.28 0.39 0.06* 

  15 - 30 cm 0.31 0.29 0.29 0.22 0.30 0.27 0.09* 

                  

ASC (%) 0 – 15cm 19.00 20.33 20.33 22.00 22.33 14.67 4.19* 

  15 - 30 cm 20.00 21.67 20.33 28.00 19.33 19.67 4.19* 

                  

CFI (%) 0 – 15cm 71.10 65.60 67.88 72.90 74.02 66.62 3.69** 

  15 - 30 cm 73.74 74.51 75.18 76.53 74.45 71.79 3.15** 

There was a marked increase in clay content with increase 

in soil depth in all the land use types except in bare plots 

where there was a reduction with increase in soil depth. 

Silt:clay ratio, which is an index of flood hazard showed 

that at 0 – 15 cm depth, there was no flood incidence as the 

ratio obtained in all land use types were < 1. 

3.2 Land use type and micro-aggregate stability. 

The effects of land use type on micro-aggregate stability 

indices [(dispersion ratio (DR), aggregated silt and clay 

(ASC), and clay flocculation index (CFI)] at 0 – 15 cm and 

15 – 30 cm are presented in Table 1. Using the LSD value 

of 0.06 at P < 0.05 for comparing the DR of the six land 

use types at 0 – 15 cm soil depth, it is shown that grass 

vegetation, secondary forest, bush fallow and cassava cul-

tivated plots recorded significantly lowest DRs, while 

highest DR value of 0.39 was obtained from oil palm plan-

tation land use. According to Igweet al. (1999), lower val-

ues of DR imply greater aggregate stability. At a lower soil 

depth (15 – 30 cm), there appeared to be a reversal of DR 

values across the land uses. This was most pronounced in 

oil palm plantation where there wasa 31% reduction in DR 

value at 15 – 30 cm depth, suggesting greater stability at a 

lower depth. 

Significantly (P < 0.05) higher values of ASC values were 

obtained in all land use types at 0 – 15 cm, except in oil 

palm plantation where ASC value was lower (14.67%). 

However, at 15 – 30 cm soil depth, higher values of ASC 

were obtained compared to values in 0 – 15 cm depth, ex-

cept in bare plots where values were same and in grass 

vegetation where there was a 13% reduction in ASC value 

*,** = Significant at 5 and 1% probability levels, respectively; NS = Not significant at 5% probability level.  

SF= secondary forest, BF= bush fallow, BP= bare plot, CCP= cassava cultivated plot, GV= grassland vegetation, OPP= oil palm 

plantation, SCR= silt clay ratio, DR= dispersion ratio, ASC= aggregated Silt + Clay, CFI= clay flocculation index, CDI= clay dis-

persion index, ND = Not determined. 
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(19.33%). Clay flocculation index (CFI) increased with 

increase in soil depth in all the land uses studied. This sug-

gests greater aggregate stability in the land uses at 15 – 30 

cm soil depth. Significantly higher CFI values were rec-

orded in cassava cultivated plots (72.90% and 76.53% at 0 

– 15 cm and 15 – 30 cm depths, respectively) and grass 

vegetation plots (74.02% and 74.45% at 0 – 15 cm and 15 

– 30 cm depths, respectively). This may be attributed to 

higher clay contents recorded in these land use types and 

depths relative to others. Canasveraset al. (2010) reported 

that clay particles were considered as agents of aggrega-

tion because of their high specific surface area, high CEC 

and consequently, high chemical and physical activities 

3.3 Land use type and selected soil physical proper-

ties  

Bulk density 

The effect of land use on soil bulk density is as shown in 

Table 2. Bulk density was significantly (P < 0.05) highest 

(1.57 g/cm3) in grassland vegetation land use and lowest 

in secondary forest and bush fallow (1.25 g/cm3).  The 

bulk density values for the bare plot, cassava cultivated 

plot and oil palm plantation were 1.51 g/cm3, 1.35 g/cm3, 

and 1.29 g/cm3 respectively. The slaking, siltation and 

compaction of soil in cassava cultivated plot, bare plot and 

oil palm plantation may have led to the high bulk densities 

recorded in the plots relative to secondary forest and bush 

fallow plots. Ahukaemereet al. (2012) equally recorded 

consistently higher bulk density in continuously cultivated 

land than in oil palm plantation. Akamigbo (2000) and 

Onweremaduet al. (2009) reported similar results on bulk 

density in continuously cultivated lands. The range of bulk 

densities across the land use types appears not too compact 

to limit plants roots penetration and water and air move-

ment. This suggests the existence of loose soil conditions 

in the study land use types, and hence, good structure. 

3.4 Total porosity  

Effect of land use on total porosity of the soil is as shown 

in Table 2. The total porosity of the soils, in general, var-

ied with bulk density. Accordingly, total porosity increased 

as the bulk density decreased. The total porosity of the soil 

was significantly (P < 0.05) highest in secondary forest 

(51.84%), bush fallow (51.83%) and oil palm plantation 

(50.97%). Lower values of total porosity were obtained in 

grassland vegetation (40.08%) and bare plots (42.36%). 

This inverse relationship that exists between bulk density 

and total porosity seemed to agree with literature.  

3.5 Water stable aggregates  

Water stable aggregates remaining after sieving in water is 

a true reflection of the ability of the aggregates to resist 

breakdown and dispersion due to water forces. The results 

in Table 3 show that land use type significantly influenced 

water-stable aggregate sizes, except for 1 – 0.5 mm aggre-

gate size. On the average, secondary forest and bush fallow 

had greater water-stable aggregates of various sizes when 

compared to the cassava cultivated plot that had moderate 

water-stable aggregates across various water-stable aggre-

gate-sizes. The least water-stable aggregates of various 

sizes were recorded in grassland vegetation and oil palm 

plantation. For Aggregate sizes >2.00 mm, Secondary for-

est had significantly (P < 0.05) highest water-stable aggre-

gate fraction (2.82) which did not differ significantly with 

values obtained in the bare plot (0.92), cassava cultivated 

plot (0.88) and oil palm plantation (0.98). Bush fallow and 

grassland vegetation had aggregate size > 2.00 mm of -

1.05 and -4.18. At 2 – 1 mm aggregate size, bush fallow 

land use recorded significantly the highest aggregate size 

(2.43)   followed by the secondary forest (0.80). However, 

bare plots recorded the least value of -1.81. There was no 

significant difference (P> 0.05) in the proportion of aggre-

gate size 1 - 0.5mm in the various land use types. The pro-

portion of aggregate size 0.5 -  0.25 mm were 1.40, 1.18, 

0.81, 0.93, 0.23, and 0.18 for the secondary forest, oil palm 

plantation, bare plot, bush fallow, cassava cultivated plot, 

grassland vegetation, respectively. Water stable aggregates 

< 0.25mm was significantly influenced by land use. Signif-

icantly (P < 0.05) highest values of aggregates < 0.25 mm 

were obtained in bush fallow (1.81) and secondary forest 

(1.79). The lowest value of 0.24 was recorded in grassland 

vegetation and oil palm plantation. A comparative analysis 

of all the land use types studied showed that aggregates > 

0.5 mm resisted breakdown and dispersion due to water 

force most in secondary forest. The high proportion of 

water-stable aggregates in secondary forest and bush fal-

low might have been the result of the accumulation of or-

ganic matter throughleaf litter deposition and root biomass 

that greatly enhanced the formation and stabilization of 

Land use Bulk density 

(g/cm3) 
Total porosity 

(%) 

Secondary forest 1.25 51.84 

Bush fallow 1.25 51.83 

Bare plot 1.51 42.36 

Cassava cultivated plot 1.35 48.38 

Grassland vegetation 1.57 40.08 

Oil palm plantation 1.29 50.97 

LSD (0.05) 0.05* 2.92* 

* = Significant at 5% probability level.  

Table 2: Mean Comparison of effects of land use on 

selected physical properties of the soils 
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Table 3:  Mean Comparison of effects of land use on different water-stable aggregate sizes of the studied soils. 

Land use > 2.00 mm 2 - 1.00 mm 1 - 0.5 mm 0.5 - 0.25 mm < 0.25 mm 

Secondary forest 2.82 0.80 0.88 1.40 1.78 

Bush fallow -1.05 2.43 1.10 0.81 1.81 

Bare plot 0.92 -1.81 0.13 0.93 1.17 

Cassava cultivated plot 0.88 0.30 5.13 0.23 1.58 

Grassland vegetation -4.18 0.34 -0.50 0.18 0.24 

Oil palm plantation 0.98 0.38 -0.50 1.18 0.24 

LSD (0.05) 2.68* 0.05** NS 0.15** 0.05* 

*, ** = Significant at 5 and 1% probability levels, respectively; NS = Not significant at 5% probability level. 

Table 4: Mean Comparison of effects of land use on different mean weight diameter of the studied soils 

Land use >2.00 mm >2.00 mm 2 - 1.00 mm 1 - 0.5 mm 0.5 - 0.25 mm <0.25 mm 

Secondary forest Secondary forest 0.74 7.35 8.46 2.08 0.17 

Bush fallow Bush fallow 0.82 4.39 4.97 5.90 1.77 

Bare plot Bare plot 1.52 6.16 8.40 2.09 0.61 

Cassava cultivated plot Cassava cultivated plot 0.05 4.72 9.08 3.67 1.27 

Grassland vegetation Grassland vegetation 0.03 7.61 6.74 3.01 1.38 

Oil palm plantation Oil palm plantation 0.09 6.07 7.12 3.97 1.56 

LSD (0.05) LSD (0.05) 0.05* 0.04** 0.05** 0.04** 0.05* 

  *, ** = Significant at 5 and 1% probability levels, respectively. 

soil aggregates (Silva and Mielniczuk, 1997).  

4 Summary  

The study was conducted to evaluate selected soil structur-

al properties on different land uses of Oforola, Imo State, 

Nigeria. Soil samples were collected from six land use 

types; secondary forest, bush fallow, bare plot, cassava 

cultivated plot, oil palm plantation, and grassland vegeta-

5 Conclusion  

The study has shown that the effect of land use types on 

soil structural properties is no more a myth. It showed that 

the effects of the different land-use systems on soil aggre-

gates and their mean weight diameter are evident in cassa-

va cultivated plot, grassland vegetation and oil palm plan-

tation which may implicate soil organic matter, root bio-

mass, and limited microbial activity. Conversely, higher 

water-stable aggregates were observed in secondary forest 

and bush fallow, which is an indication of high soil organic 

matter, root biomass, and increased microbial activity.  
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