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Abstract 

Microarthropods have been found to be of immense advantage to soil fertility and plant life. Their 

abundance and diversity therefore are largely dependent on the presence of organic matters. Hence, the 

influence of floristic composition on abundance and species diversity of microarthropods were surveyed 

in soils under Secondary Forest, Gmelina arborea, Tectona grandis and Leuceana leucocephala 

plantations in Federal University of Agriculture, Abeokuta. Soil samples from the four land use types were 

collected randomly for the study. A total of 13,811 individuals of microarthropods (distributed among 74 

taxonomic groups) were recorded in the studied habitats. A total of 46 mite groups were identified in 

four orders (Oribatida (18), Gamasida (8), Actinedida (7) and Collembola (13)). Twenty-eight other 

groups of microarthropods were also identified. Soil microarthropods abundance was highest (29.78%) 

in the Secondary forest while Gmelina, Leuceana and Tectona plantations had 28.40%, 20.96% and 

20.85% respectively. Among the microarthropods identified, 46.02% belongs to oribatids family, 15.28% 

(Collembola), 5.78% (Gamasids), 3.01% (Actinedids) while the remaining 29.90% was classified under 

other microarthropods. Highest number (30.77%) of oribatid mites occurred in Gmelina plantation while 

the least (18.88%) in Leuceana. Collembola was found to be highest in Leuceana (32.51%) and lowest in 

Tectona (17.91%). Gamasid had the highest number in the Secondary forest (38.47%) and the least in 

Tectona plantation (11.15%). In Actinedid, highest number was found in Tectona (35.10%) while the least 

was in Gmelina (14.90%). Other arthropods that were classified occurred most in Gmelina (29.93%) while 

the least in Leuceana (17.49%). Dominance and diversity index for microarthropod count was highest in 

the secondary forest (19, 0.075) while the Leuceana (17) and Tectona (0.088) plantations recorded the 

least dominance and diversity respectively. Although chemical analysis showed that soil in the secondary 

forest were richer, physico-chemical parameters of the soil indicated that influence of soil properties on 

the distribution of microarthropods in the secondary forest and also, in the plantations were not 

significantly. Soil moisture content and microarthropods were significantly correlated at p<0.05. The 

relationship between pH and microarthropod abundance and diversity showed that they are significantly 

(p<0.05) correlated. The soil temperature of the study sites (27.26 to 28.150C) was moderate for 

arthropods to thrive. This study confirmed that land use types influence diversity of soil mites. Hence 

adoption of land use types that conserve soil mites by the foresters will help promote ecosystem 

productivity. 
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Introduction 

Soil fauna are organisms which spend 

all or only parts of their life cycle in the 

soil.  They play a significant role in the 

breakdown of soil organic matter to access 

the nutrient reservoir present.  Soil fauna 

could be generally divided into three 

groups based on their body size.  

Microfauna are less than 100µm in 

diameter and this include organisms such 

as protozoans.  The larger soil fauna are 

mesofauna (100µm to 1-2mm in diameter) 

and macrofauna (greater than 2mm in 

diameter) such as animals in the phyla 

Nematoda (roundworms), Mollusca 

(snails), Annelida (segmented worms), 

Arthropoda (jointed-legged animals) 

(Killham, 1995). According to this 

definition, small arthropods usually found 

in soil as they are soil microarthropods 

could be considered as mesofauna.  

Arthropods are invertebrate animals 

that have jointed limbs, segmented body 

and an exoskeleton made of chitin. 

Microarthropods are arthropods with body 

widths ranging from 0.1 to 2.0mm and 

body lengths ranging from 0.2 to 10mm. 

Examples of microarthropods are mites, 

springtails, small spider, protura, 

pseudoscorpions, dipteran larvae, 

pauropoda, thrips, some homoptera and 

coleoptera. Microarthropods are mainly 

dominated by two groups:  these are the 

mites (Acari) and the springtails 

(collembola) (Malcom, 1999).  

Arthropods are abundant in nature. 

They can be found in the atmosphere, 

aquatic medium and on and below the soil. 

The arthropods that creep on and inside 

the soil are called soil microarthropods. 

They play a major role in essential natural 

processes, which determine nutrient 

recycling and water availability for 

agricultural productivity. Soil 

invertebrates are ecologically important in 

terms of soil structure, nutrient cycling 

and as food for wild life.  Soil micro fauna 

are important indicator of reclamation 

activities in recovery of soil habitat since 

they respond quickly to change in 

chemical and physical properties of the 

habitat (Suncor et al., 2000). 

Microarthropods aid in the release of 

nutrients bound up in residues and 

microbial biomass like fungi and bacteria 

thus contributing to soil aggregation 

through the production of faecal matter. 

They also regulate other decomposers in 

the soil food web (Lachnicht et al., 2002). 

Harsh soil condition prompt soil 

arthropods to move downward below 10 

cm from soil surface (Seasted, 1984, 

Setala et al., 1990). The death of some soil 

microarthropods is inevitable as a result of 

shortage of oxygen and immobilization of 

nutrients (Stevenson, 1994). 

The common groups found are those 

in the classes Arachnida (only Order 

Acarina; mites), Pauropoda, Collembola 

(springtails) (Doles et al., 2001).  They are 

the group that receives not much attention 

from soil ecologists despite their 

important ecological roles.   Land 

management affects soil animal 

populations by altering the quality and 

quantity of detritus and non-detritus 

inputs, and by influencing the physical 

and chemical qualities of soil 

microhabitats (Curry, 1986). The 

abundance and diversity of soil 

microarthropods vary significantly from 

one land use and condition to the other. 

Soil microarthropods are abundant in soil 

under the planted forest (Gladys et al., 

2007).  Secondary forests and forest 

plantations make up an increasing 

proportion of the total forest cover, due to 

the continued destruction of natural forest 

by humans on the one hand and large-

scale reforestation or afforestation on the 
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other hand. For some countries, secondary 

and plantation forests may soon be all that 

remains (Castelletta et al., 2000). 

Arthropods are the largest phylum and are 

very diverse in habits. Different 

characteristics of soil ecology lead to the 

differences in soil fauna, especially soil 

arthropods.  Microarthropod populations 

differ from an undisturbed land use such 

as the natural forest to a disturbed land use 

such as the grass land or plantations 

(Somawan, 2004).  Microarthropods have 

been found to be of immense advantage to 

the soil system and plant life (Lachnicht et 

al., 2002). The abundance and diversity of 

soil microarthropods are largely 

dependent on the presence of organic 

matters since microarthropods make use 

of the soil organic matter and very 

important components of the soil 

decomposer food web (Lachnicht et al., 

2002).  

The main objective of this study is to 

assess and compare the effect of floristic 

composition on the abundance and 

diversity of soil microarthropods in four 

forest land uses. Others include: to 

identify the microarthropods associated 

with specific land use and to assess the 

relationship between soil fertility and soil 

microarthropods under the different land 

use. 

 

Materials and Method 

Study Area  

The study was conducted in the 

secondary forest, Gmelina arborea, 

Tectona grandis and Leucaena 

leucocephala plantations all in the 

permanent site of Federal University of 

Agriculture, Abeokuta which is situated in 

the North-East of Abeokuta, in Odeda 

Local Government of Ogun State. It lies in 

latitude 7°10′N and 7°58′N and longitude 

3°20′E and 4°37′N. The site falls within 

the tropical lowland region with two 

distinct seasons: the long, wet season last 

for eight months, March – October, and 

the short, dry season last for four months. 

It has a mean annual rainfall of 1250- 

2500mm. The mean monthly temperature 

ranges between 25.7°C in July and 30.2°C 

in February (Ogun Osun River Basin 

Development Authority).     

Samples Collection 

Soil samples from selected sites 

(ecotype) were collected and were brought 

back to the Laboratory of Forestry and 

Wildlife Management Department. 

Arthropods in soil samples were extracted 

by using Berlese-Tullgren funnel (2 x 2 

mm-mesh) (Ausden 1996).  The 

specimens were identified down to Family 

level, using the dichotomous keys by 

Borror et al. (1981). In each area, a 20 x 

20 m2 sample plot was demarcated. In 

each plot, five 1 x 1m2 quadrats were 

chosen at random for soil collection. 

Soil samples were collected monthly 

from the five quadrats in each area for five 

months during wet and dry seasons. This 

made five samples (replicate) that were 

collected from each of the four sites. 

Microarthropods were not sampled 

directly (Crossley and Coleman, 1999); 

hence, habitat sampling method was 

adopted. The microarthropods were 

sampled by collecting fragments of the 

habitat (each of the environments of 

interest) and extracted from the collected 

soil samples using pitfall trapping, hand 

sorting, and purification based on the 

individuality and the characteristics of the 

microarthropod.  

The soil samples which were collected 

with the aid of hand trowel was gently 

placed in a sterile plastic bag from the 

surface level of 10cm diameter down to 

the depth of 5cm. To avoid death of the 

microarthropods in the course of 
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extraction, the soil sample were marked at 

the soil margins of 20 x 20 cm with the aid 

of the hand trowel. In order to minimize 

crushing of soil fauna, extract of the soil 

sample was extracted by marking out the 

soil margins of 25 x 25 cm with the end of 

a trowel. A trench of 25cm long by 30cm 

deep was dug along one edge and the 4 

edges were cut vertically of the 25 x 25 

markings to a 10-15cm depth. Thereafter, 

the trowel was inserted horizontally under 

the 25 x 25 markings at a 5cm depth and 

sample were lifted into a bag. The 

collections were made for a period of five 

months during wet and dry seasons. 

Complete Randomized Design was 

used. Four treatments including the soil 

samples from secondary forest (S), 

Tectona grandis (T), Gmelina arborea (G) 

and Leucaena leucocephala (L) 

plantations were replicated five times each 

as S1, S2, S3, S4, S5 T1, T2, T3, T4, T5, 

G1, G2, G3, G4,G5, L1, L2, L3,L4  and 

L5 respectively. This made a total of 100 

samples in all. Soil samples collected from 

the study sites were taken to the laboratory 

at the Department of Forestry and Wildlife 

Management for microarthropod 

extraction using Berlese–Tullgren 

funnels.  The soil samples were removed 

from the plastic bag and placed in Berlese 

extractor. The Bukard model of Berlese-

Tullgren funnel extractor (Lasebikan, 

1974) was used to extract the soil 

microarthropods from soil samples.  After 

placement in Berlese extractor, soil clogs 

were broken so that the microarthropods 

can emigrate properly from a sample for 

even consistency. The clog breaking was 

done without squashing the soil. Soil cores 

contained in aluminium sleeves were 

inverted and heated from above with 25-

watt lights. 70% alcohol with glycerol was 

used in the preservation of the collected 

microarthropod specimens. 

Microarthropods were collected in 

funnels. Using this technique, 

microarthropod groups associated with 

various soil samples were extracted and 

identified. The extracted microarthropods 

were poured into a petri-dish from where 

they were sorted and counted under a 

dissecting microscope. The 70% ethyl 

alcohol was used as preservative. Soil 

arthropods were identified under stereo 

microscope and the total counts were 

made which was latter recorded on a 

spreadsheet. The soil samples were 

analysed using standard procedures 

described by IITA (1979) and Agbenin 

(1995). Prior to the analysis, all air-dried 

soil samples were broken, mixed and 

sieved using 2mm mesh. The parameters 

were recorded in the following units: 

Soil Ph, Clay (%), Sand (%), Silt (%), 

Exchangeable Potassium (cmol (+) kg-1), 

Exchangeable Calcium (cmol (+) kg-1), 

Exchangeable Magnesium (cmol (+) kg-1), 

Exchangeable Sodium (cmol (+) kg-1), 

Exchangeable Acidity (cmol (+) kg-1), 

Cation Exchange Capacity (cmol (+) kg-

1), Organic Carbon (%), Total Nitrogen 

(%), Available Phosphorus (mg/kg). 

The method described by Bates (1954) 

was adopted for the determination of soil 

pH. Soil particle size analysis was done 

using the hydrometer method 

(Bouyoucos, 1951). The exchangeable 

bases were determined using the 

Summation method (IITA, 1979). 

Available phosphorus was determined 

using Bray No. 1 method (Bray and Kurtz, 

1945). Organic carbon was determined by 

Walkley Black wet oxidation method 

(Allison, 1965). Total Nitrogen in soil was 

determined using Kjedahl method 

(Bremner, 1965). 

Soil moisture content was determined 

by weighing and placing 50 g of soil 
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samples from each site in the oven for 24 

hours till constant weight was obtained. 

Loss in weight = initial weight – final 

weight 

 

Soil Moisture Content in % =   loss in weight      × 100 

    Oven dried weight 

 

Soil temperature readings were 

collected between 8 am – 9 am. 

Temperature reading was achieved by 

digging a small 5cm deep hole and 

followed by tightly fitting the 

thermometer to the circumference of the 

hole before covering it. Reading on the 

thermometer was obtained after 2 minutes. 

This was repeated thrice and average 

value taken for the sampling period. 

Density or Abundance of 

Microarthropods 

The total number of microarthropods 

in soil was counted for each family in each 

month.  The density of each family in each 

area was calculated and expressed in term 

of number of individuals per square meter. 

Comparisons of the Densities among the 

Four Ecotypes 

The One-way ANOVA was carried out 

for the population data and mean was 

separated using Duncan Multiple Range 

Test. All statistical methods was 

calculated by using SAS statistical 

package (SAS, 2004). Correlation 

coefficient was used to determine the 

possible relationship between the 

investigated parameters and different soil 

arthropods present in the study area.  

Data collected from the result of this 

project work were analyzed using Berger-

Parker Dominance Index (D) 

(Southwood, 1978). It was calculated to 

compare differences in the diversity and 

relative abundance of mites in the 

fragmented habitats (the secondary forest, 

Tectona grandis, Gmelina arborea and 

Leucaena leucocephala plantations).    

 

Result and Discussion 

Seventy four (74) families of mites 

were identified in all. A total of Eighteen 

(18) mite groups were itemized under 

order Oribatida (Cryptostigmata). In the 

order Gamasida (Mesostigmata) and order 

Actinedida (Prostigmata), eight (8) and 

seven (7) mite groups were itemized 

respectively. Thirteen (13) mite groups 

were itemized under order Collembola, 

while Twenty eight (28) mite groups were 

itemized under other microarthropods. 

Eighteen (18) mite groups were found to 

be absent in Gmelina plantation, twelve 

(12) in the secondary forest, twenty (20) in 

Teak and fourteen (14) in Leuceana 

plantation. 

Biological indicators based on 

abundance of soil organisms are useful 

tools for inferring functional and diversity 

change in soils affected by agricultural 

perturbations (Moreno et al., 2009). 

Variations in soil microarthropods 

population was observed among different 

land use types and months. Analysis of 

variance indicated that soil 

microarthropods population was 

significantly higher in the secondary 

forest as compared to plantations    (P < 

0.05) (Table 1).  
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Table 1: Mean Number of Soil Microarthropods group sampled in four land-use 
Mite Group Secondary Forest Gmelina Leuceana Teak 

Oribatulidae  12.42a  11.64a  10.39a  9.74a 

Basilobelbidae  4.67a  5.25a  4.75a  7.80a 

Belbidae  4.94a  7.50a  2.38b  7.50a 

Epilohmannidae 2.38a  2.90a  3.67a  3.75a 

Eulohmannidae  11.36a  5.95a  12.44a              12.60a 

Lohmannidae  4.05a  6.53ab  7.41a  8.18a 

Galumnidae  14.09a  11.50a  11.19a  9.00a 

Machadobelbidae 11.44a  9.56a  7.45a  7.14a 

Poduridae  8.78a  6.71a  5.50a  6.47a 

Isotomydae  6.87a  7.17a  6.75a  6.43a 

Hypogastruidae  6.29a  7.14a  7.05a  7.62a 

Scracaridae  3.00a  10.50a  3.50a  8.00a 

Eosentomonidae 6.09a  4.50a  7.57a  5.40a 

Insect   3.59a  3.53a  1.50a  2.23a 

Acarina   1.67b  1.00c  2.00a  1.00c 

Ant   6.09a  6.23a  5.81a  5.85a 

Pauropoda  3.07a  3.13a  2.30a  4.13a 

Beetle   2.00a  2.15a  1.38a  1.70a 

Campodidae  11.40a  10.47a  7.55a  8.14a 

Woodlices  11.00a  25.63a  11.78a              24.29a 

Springtail  3.00a  2.00a  3.00a  2.50a 

Tomoceridae  6.20a  5.88a  6.00a  8.33a 

Prodynichidae  2.83ab  1.00b  3.50a  0.00c 

Polyaspidae  2.80a  2.25a  1.20a  0.00b 

Silverfish  1.29a  0.00b  1.33a  0.00b 

Microzetidae  2.40a  0.00b  2.75a  0.00b 

Lapodia  8.50a  0.00b  7.33a  0.00b 

Protura   2.00a  0.00b  2.00a  0.00b 

Worm   0.00c  1.00b  1.33a  1.00b 

Sminthurididae  1.09a  0.74a  0.83a  0.10b 

Erythraeidae  0.84a  0.00b  0.65ab              0.27bc 

Juvenile oribatids 0.63a  0.00c  0.18b  0.00c 

Panoramio  0.08a  0.08a  0.00b  0.08a 

Pteromorphy  0.19a  0.19a  0.00b  0.19a 

Onotus   0.08a  0.08a  0.00b  0.08a  

Smaridiidae  0.10a  0.10a  0.00b  0.10a 

Liodidae  0.43a  0.26a  0.00b  0.26a 

Scheloribatidae  1.07a  0.47b  0.50b  0.57b 

Diplophora  0.95a  0.17b  0.00c  0.17b 

Haplozetidae  1.37a  1.52a  0.42b  1.06a 

Uropodidae  1.49a  1.31a  1.22a  0.34b 

Folsomia  0.18a  0.18a  0.00b                0.00b 

Pseudoscorpione 0.86a  0.74ab  0.75ab  0.19b 

Tranchyuropodidae 1.26a  1.42a  0.18b  0.44b 

Phthriacaridae  0.72a  0.69a  0.18b  0.18b 

Larva   0.37a  0.28a  0.48a  0.73a 

Dicyrptomidae  0.43a  0.42a  0.35a  0.00b 
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Sminthuridae  0.19ab  0.18b  0.32a               0.00c 

Entomobryiidae  0.22b              0.36a  0.31a               0.00c 

Scutacaridae  0.00b  0.00b  0.80a  0.66a 

Hymenoptera  0.00 b  0.00 b  0.26a                0.00 b 

Nothridae  0.00 b  0.00 b  0.41a                0.00 b 

Lypidocryptus  0.00 b  0.00 b  0.12a                0.00 b 

Hyplotorus  0.00c  0.38a  0.10b  0.10 b 

Actinadae  0.20a  0.30a  0.08a  0.08a 

Daptine   0.41a  0.41a  0.11a  0.11a 

Bdellidae  0.00 b  0.00 b  0.33a  0.24a 

Symtorinus  0.00 b  0.00 b  0.40a  0.22a 

Hermannia  0.00b  0.00b  0.44a                 0.00 b 

Caeculidae  0.00b  0.00b  0.32a                 0.00b 

Note: Values followed by same letter within rows are not significantly different. The data were 

statistically analyzed using One way ANOVA (P < 0.05). 

 
The dominance index for each 

genus/family of soil mites extracted from 

the experimental plots are presented in table 

2. This index is a measure of the percentage 

contribution of a taxonomic group to the 

total number of microarthropods in each 

plot. Genera/families that provided 10% or 

more of the total density of microarthropods 

in a plot are regarded as dominant and they 

are between 17 and 19 in all the sites. The 

highest number of dominant groups was 

recorded from secondary forest while the 

least was recorded from Leuceana 

leucocephala. The slight difference between 

the secondary forest and the plantations is 

probably due to the higher organic matter in 

the secondary forest which may be a 

consequence of more human activities other 

than soil tillage in the secondary forest. 

Such activities have been reported by Ola-

Adams and Onyeachusim (1993) and Isichei 

(1995) as exploitation of wildlife and 

several non-timber forest products. 

The range of Berger - Parker’s 

diversity Index is between 0.075 and 

0.088, which means the lower the value of 

species diversity index in a site, the higher 

the diversity of that particular site. 

Therefore, species diversity of soil 

microarthropods in Tectona grandis 

plantation is less than that of the 

secondary forest and the other plantations 

i.e. species wise analysis shows that 

microarthropod species diversity is 

highest in the secondary forest (0.075). 
Similarity index reveals that the 

secondary forest and the plantations are 

nearly similar which ranges between 0.82 

and 0.92. Comparatively a similarity range 

between 0.81 and 0.88 was observed 

between the plantations.  Pearson’s 

correlation analysis indicated that the 

density of some soil microarthropods such 

as Acarina, Actinadea, Beetle, 

Dicryptomidae, Diplophora, 

Epilohmannidae, Galomidae, Haplozetidae, 

Machadobelbidae, Phthriacaridae, 

Poduridae, Pseudoscorpiones, 

Rhodacaridae, Scheloribatidae, Symphylla, 

Trachyuropodidae, Uropodidae were 

positively significantly correlated to soil 

moisture content. This could primarily serve 

as indicators of different land use types 

since they all had correlation in some way 

with the physical properties. Other 

microarthropod group that are negatively 

significantly correlated to soil moisture 

content include Bdellidae, Juvenile termite, 

Larva, worm. 
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Table 2: The dominance index (species/number ratio expressed in percentage) of soil mites 

in the study area 
     Plantation 

Mite Group   Secondary Forest   Gmelina arborea    Leuceana leucocephala        Tectona grandis 

Oribatida (Cryptostigmata) 
Mesoplophora  10  17.1   7.8   9 

Oribatulidae  12.4  14.8   15.8   14.1 

Pelopidae  6.4  6.9   0.7   4 

Basilobelbidae  1.5  3.2   1.6   3 

Belbidae  4.1  4.6   1.6   5.7 

Epilohmannidae 1  1.5   0.9   1.1 

Eulohmannidae  13.1  5.8   19   14.4 

Lohmannidae  4.5  5.7   13.8   6.9 

Oppidae  10  11   8.4   14.3 

Galumnidae  16.3  11   19.9   10.3 

Microzetidae  0.6  0   0.9   0 

Haplozetidae  8.1  6.1   1.4   3.9 

Nothridae  0.9  3.3   1.9   4.9 

Machadobelbidae 5.4  4.4   6.9   3.8 

Juvenile oribatids 0.6  0   0.3   0 

Liodidae  1.2  1.3   0   1.9 

Phthriacaridae  1.2  0.9   0.3   0.2 

Scheloribatidae  2.7  1.8   2   2.5 

Gamasida (Mesostigmata) 
Phytoseidae  6.8  3.1   8.2   9 

Rhodacaridae  19.2  21.2   5.4   10.1  

Uropodidae  33.9  28.2   49   16.9 

Tranchyuropolidae 26.4  31   2   23.6 

Ascidae   3.6  11.4   8.2   40.4 

Prodynichidae  5.5  1.6   23.8   0 

Polyaspidae  4.6  3.5   3.4   0 

Dynicus  10.2  0   0   15.73 

Actinedida (Prostigmata) 
Actinadae  7.8  11.3   0.7   0.7 

Raphygnathidae 43.8  85.5   9.0   30.8 

Scutacaridae  0  0   32.6   25.3 

Erythraeidae  45.3  0   26.4   23.3 

Smaridiidae  3.1  3.2   0   1.4 

Bdellidae  0  0   13.9   18.5 

Caeculidae  0  0   17.4   0 

Collembola 
Onichiuridae  4  0   9.4   14.6 

Poduridae  24.6  27.9   16.1   25.7 

Isotomydae  16  31.6   11.9   11.9 

Springtail  4.2  2.2   3.1   1.3 

Tomocerus  14.4  11.5   9.7   6.6 

Neelidae  11.1  0   14.1   9 

Hypogastruidae  13.7  12.3   20.6   26.2 

Sminthurididae  7.9  8.3   7.3   4.7 
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Sminthuridae  0.8  0   1.9   0 

Dicyrptomidae  3.1  4.7   4.2   0 

Entomobryiidae  0  1.5   1.8   0 

Folsomia  0.3  0.2   0   0 

Others 
Worm   0  0.3   0.5   0.1 

Scracaridae  1.3  6.8   0.9   7.9 

Eosentomonidae 5.6  1.4   7.2   2.8 

Isopoda   1  0.4   0.8   0.2 

Insect   5.1  4.3   1.2   3 

Lapodia  1.8  0   3   0 

Japiigidae  1.8  2   0.1   3.7 

Acarina   0.8  0.2   1.1   0.2 

Ant   11.2  11   12.6   12.3 

Pauropoda  3.9  3.9   3.1   3.5 

Beetle   2.5  2.2   1.5   1.8 

Juvenile Termite 1.5  1.6   1.6   1 

Campodidae  9.5  11.8   11.2   6 

Woodlices  11.1  15.3   14.3   17.8 

Protura   0.7  0   1.1   0 

Diptera   4.9  4.8   8.7   8.3 

Symphylla  25.8  25.9   19.2   24.2 

Silverfish  0.8  0   1.6   0 

Pseudoscorpione 5.9  2.3   2.2   0.4 

Pteromorphy  0.3  0.3   0   0.4 

Panoramio  0.1  0.1   0   0.1 

Larva   0.6  0.5   2.0   3.7 

Hymenoptera  0  0   0.5   0 

Ediduo   0.3  0.5   0   0 

Daptine   1.1  1.0   0.7   0.5 

Diplopora  2.0  0.2   0   0.2 

Lypidocryptus  0  0   1.1   0 

Hyplotorus  0  0.6   0.3   0 

No of taxonomic groups 66  62   67   60 

No of dominant groups  19  18   17   18 
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Table 3: Soil properties of secondary forest, Gmelina, Leuceana and Teak plantations 

collected during the study period 
Soil Properties        Secondary Forest         Gmelina             Leuceana         Teak 

Soil pH                            6.42            6.33  7.57  6.39 

O.M (%)                          6.42            5.90          4.17         4.17 

Total N (%)                     0.07            0.06          0.06          0.07 

Available P                       1            0.89          0.49          0.71 

Potassium                      20.77          20.55         19.27         20.55 

Calcium                         11.61           7.49          6.7         11.25 

Magnessium                   5.79           4.52          5.5          5.1 

Sodium                           9.62           8.59         9.72          8.72 

Exch Acidity                   0.24           0.2         0.17          0.15 

CEC cmol/kg                47.79         41.15        41.19         45.62 

Sand (%)                        90.8         86.8        90.4         70.4 

Silt (%)                           4.4          4.4         2.4         15.6 

Clay (%)                         4.8          8.8        7.2         14.0 

SMC (%)                       22.32        18.77       13.65         14.55 

Soil Temp (°C)              28.15        27.26       28.06         27.41 

OM: Organic Matter 

Soil Temp: Soil Temperature 

SMC: Soil Moisture Content 

CEC: Cation Exchange Capacity 

Available P: Available Phosphorus 

Total N: Total Nitrogen 

Exch Acidity: Exchangeable Acidity 

 

This study was conducted with the aim 

of assessing the different land use 

practices chosen for their microarthropod 

distribution and the influence of the soil 

properties evaluated on the 

microarthropod abundance. The findings 

of this study shows that the 

physicochemical properties of the soil 

support the evidence that the environment, 

physical and chemical properties of the 

soil affect the distribution and abundance 

of invertebrates i.e. the microarthropods 

directly by influencing their biology and 

life processes and indirectly by 

determining the nature of the habitats they 

occupy and their food supply (Curry, 

1994). 

It was observed that the diversity and 

abundance of soil microarthropods varies 

with the land - use as demonstrated in 

other studies carried out in tropics as well 

as temperate areas of the world (Minor 

and Cianciolo, 2007; Cianciolo and 

Norton, 2006; Noti et al., 2003; Badejo 

and Ola-Adams, 2000; Badejo and Tian, 

1999). In this study, soils under secondary 

forest recorded highest microarthropod 

abundance and diversity compared to the 

less disturbed soils under forest 

ecosystems. This could be attributed to 

regular silvicultural activities resulting in 

disturbances.  

The secondary forest had higher mite 

abundance, richness and diversity than the 

plantations (Gmelina, leuceana and Teak 

plantations) soil possibly due to low 

disturbance which ensured stable litter 

layer and suitable micro-climate. 

Biological indicators based on abundance 

of soil organisms are useful tools for 

inferring functional and diversity change 
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in soils affected by agricultural 

perturbations (Moreno et al., 2009). 

In this study, the soil under plantations 

had low nitrogen and carbon content as 

evidenced by the soil analysis indicating 

low organic content and hence low food 

resource for the mites.  The exotic trees 

such as Gmelina and teak that were grown 

in the study sites supported the highest 

abundance and diversity of soil mites due 

to high amounts of litter, nitrogen and 

carbon content indicating a rich food 

resource base and suitable habitat. These 

observations agrees with other studies 

elsewhere (Horwood and Butt, 2000; 

Maraun and Scheu, 2000).  In this study 

there were significant difference in the 

abundance, richness and diversity of soil 

mites within the study period (Table 1).  

 

Conclusion 

Plantations supported lower soil 

mites’ abundance, richness and diversity 

compared to secondary forest ecosystems. 

Intensification of the land use through 

cultivation had shown to negatively affect 

the soil mites. The type of plantation tree, 

forest cover and the resulting litter usually 

affect soil microarthropod population 

densities and diversity in the soil. This is 

because plantation establishment brings 

about a dominance shift to other mite 

species.  

On the basis of biological indicators, 

the plantations could be regarded as high 

soil quality, while according to land use, 

soil quality was highest in the secondary 

forest. Higher soil carbon, soil organic 

matter and soil moisture contents were 

responsible for the higher density and 

diversity of total microarthropods, and 

thus higher soil quality. The use of soil 

arthropods is thereby recommended for 

assessment of soil quality. 
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