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Abstract

The Eucalyptus tree is an exotic species in sub-Saharan Africa, with reported negative

environmental depletion of soil nutrients and water. Termites have special feeding

preference for Eucalyptus tree species, and yet are important soil arthropods with the

ability to recycle and improve soil nutrients. This study aimed to investigate the changes

in the nutrients composition of termite mound soil and adjacent soil in four different

Eucalyptus species plantations (Eucalyptus camaldulensis, Eucalyptus citriodora,

Eucalyptus cloeziana and Eucalyptus tereticornis) in Nigeria. Soil samples were

collected from four epigeal termite mounds and adjacent soil at different soil depths (0-

10, 10-20, 20-30 and 30-40 cm) per plantation. The soil samples were analysed for soil

texture, pH, organic carbon, and nitrogen content, Bray 1 P, and exchangeable bases.

The results showed that significant variations in the percentage compositions of sand

and silt in termite mound and adjacent soil was not a general occurrence in the four

Eucalyptus species plantations. However, clay content in termite mound was significantly

higher than that of the adjacent soils in the Eucalyptus species plantations, except E.

cloeziana. Results showed Soil pH, organic C, N and exchangeable bases (Ca, Ma, K

and Na) in termite mounds to be mostly similar to that of the adjacent soils at different

depths. Bray 1 P content was, however, significantly different between termite and

adjacent soil in E. camaldulensis, E. citriodora and E. tereticornis plantations.  The

plantation of E. citriodora had the least levels of organic carbon, nitrogen, and

exchangeable bases.
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Introduction

Eucalyptus is an exotic tree species in sub-Saharan Africa and has contributed

immensely to the change in the environment, especially in the replacement of indigenous

species for fuel wood (Bayle, 2019). However, it has often been reported that

Eucalyptus species have undesirable ecological qualities such as depletion of soil

water and nutrients, aggressive competition for resources with native flora, and

unsuitability for erosion control (Birhanu and Kumsa, 2018). Liang et al. (2016)

reported that soil in Eucalyptus stands is more acidic and lower in organic matter

and nutrient levels than nearby forest, and to adjacent agricultural land. Cultivation of

Eucalyptus species lowered the soil pH and caused a significant decline in soil total

nitrogen and organic C concentration (Mensah, 2016). The amount of N and P in

Eucalyptus plantations were lowered compared to the native forest in Kiambu

County, Kenya (Mensah, 2016).

The potential of Eucalyptus to recycle soil nutrient is weak (Jagger and Pender,

2000) and does not improve the soil organic matter (Chanie, 2009). Bajigo (2017)

reported the preference of Cupresus lusitanica over Eucalyptus saligna in soil

fertility restoration. Restoration with E. tereticornis and increase in its age caused a

marked reduction in organic C, N, P and K (FAO, 2011). It has also been reported

that Eucalyptus trees depleted soil nutrient in agroforestry system and also caused

reduction in the yield of crops (Jagger and Pender, 2000; Chanie, 2009).

Termites are one of the dominant invertebrates in tropical soils, and through their

activities exert a great influence on soil organic matter turnover, nutrient cycling, and

soil structure formation (Lavelle et al., 1997; Brussaard, 2012). They are described

to have a favourable influence on the structure and nutrient richness of soil (Jouquet

et al., 2011; 2014), which in turn affect the distribution of plants and animals (Holt

and Lepage, 2000).  Their mound-building activities and the impact on plant growth,

enhance the heterogeneity of their ecosystems. Increased soil fertility and moisture

found near termite mounds have been reported to cause significant effects on vegetation

communities and their productivity (Sileshi et al., 2010). They produce biogenic

aggregates, which are different in physical and chemical properties, from the

surrounding environment (Jouquet et al., 2016).

During an investigation on the alterations in soil chemical and physical properties

promoted by pedobioturbation, during mound building, Sarcinelli et al. (2013)

reported that the concentrations of nutrients, organic carbon, and clay-size particles

were significantly higher in mounds than in surface soils. In the process of building

mounds, termites have a high affinity for fine-size particles such as clays and oxides
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(Fall et al., 2001; Abe et al., 2009) and/or modify the mineralogical properties of

clays (Jouquet et al., 2002; 2007). Different studies have reported a higher proportion

of finer sized particles in soil transported by termites and, therefore, typically

demonstrates different clay mineral compositions than those predominating at the

original surface (Dhembare, 2013; Pinheiro et al., 2013). Thus, termite mound soils

are usually enriched in clay, compared to the surrounding soil environment.

Considering the above background that Eucalyptus species deplete soil nutrients,

but termites contribute to the nutrient cycle and improve soil structure and fertility, it

will be appropriate therefore, to examine the dynamism between the nutrient statuses

of termite mounds and adjacent soils in Eucalyptus plantations. The objective of this

study was to evaluate the physical and chemical properties of termite mounds and

adjacent soils in different Eucalyptus species plantations in Nigeria.

Methodology

Description of the study area

The study was carried out in Afaka, Kaduna State in the Northern Guinea Savanna

vegetation zone of Nigeria; located between latitude 100 33’ N - 100 41’ N and 070

26’ E - 070 28’ E. The climate of Afaka is characterised by a clear distinction between

dry and rainy seasons. The rainy season lasts from mid-April to early October with

the months of August and March being the peak of the wet and dry seasons,

respectively. The mean annual rainfall is 1266.0 mm (NIMET, 2012). Temperatures

are high throughout the year, with the highest in March (about 38.6°C) and the lowest

in January (about 20.2°C). Relative humidity in the dry season is below 10% in the

afternoon and 90% at dawn. During the rainy season, the relative humidity can be

over 70% in the midday and 95% at dawn.

Collection and preparation of soil samples

A 100 m x 100 m sample plot was mapped out from which three 25 m x 25 m sub-

plots were measured along one diagonal axis of the sampled plot in E. camaldulensis,

E. citriodora, E. cloeziana and E. tereticornis plantations. Two of the sub-plots

were located at the opposite end corners of the sampled plots and the third sub-plot

was located at the middle. With the aid of soil auger, soil samples were collected

from different depths, namely 0-10, 10-20, 20-30 and 30-40 cm along the diagonal

axis of each sample plots, at 3m intervals. Soil samples were collected at three different

points from each soil depth in each of the sampled plots. Samples of soil from the

same depth at the sampling points in each plot, were bulked together and labeled

properly. In all, nine soil samples each from different soil depths were collected from

each of the Eucalyptus plantations.
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Samples of soil were also collected from the base, middle and top portions of three

active epigeal termite mounds within the 100 m x 100 m sample plot in each plantation,

bulked together in sampling bag and properly labeled. Bulk soil samples collected

from each soil depth and from termite mounds were air dried ground and sieved to

remove materials greater than 2 mm in diameter. The less than 2 mm separates were

used for laboratory analysis.

Soil analyses

Soil analysis was carried out using standard procedures in Nitrogen laboratory,

Department of Soil Science, Ahmadu Bello University, Zaria, Nigeria. Some of the

physico-chemical properties of the samples analysed included particle size distribution,

organic C and N, Bray 1P, exchangeable bases and soil pH. Particle size analysis

was carried out using Boyoucos hydrometer method as described by Gee and Bouder

(1986). Soil reaction (pH) was determined in water in a 1:2.5 soil solution ratio,

using a Pye Unicam model 290 MK pH meter. The acid dichromate wet oxidation

method of Walkley and Black as described by Nelson and Sommers (1986) was

used in the determination of organic carbon. Total nitrogen was determined by the

regular Macro Kjedahl method (Bremmer and Mulvaney, 1982). Available phosphorus

was determined by the Bray – 1 method (Bray and Kurtz, 1945).  Exchangeable

bases (Ca2+, Mg2+, K+ and Na+) were extracted using neutral (pH 7.0) ammonium

acetate (NH4OAc) solution and determined as described by Anderson and Ingram

(1993).

Data analysis

Data collected was analysed statistically using ANOVA of SAS software version 9.3

and significant treatment means were separated using Tukey’s HSD (p<0.05).

Results

Eucalyptus camaldulensis plantation

The percentage composition of sand in E. camaldulensis plantation was significantly

lower than in the adjacent soil (Table 1). The sand content from the depth of 10–40

cm were not significant. The composition of silt in termite mound and adjacent soils

at different soil depth in E. camaldulensis plantation was not significant. Clay content

of soil from termite mound and soil at 10 cm was not significant, but was significantly

higher than in soil at soil depths of 20–40 cm. The hydrogen ion concentration (pH),

organic C and organic N of termite mounds and at different depths of soil were not

significantly different from that of the termite mound. Available Bray 1 P present in

termite mounds and at 20–40 cm soil depth in E. camaldulensis was not significant,

but was significantly lower than that at 10 cm (Table 1). In E. camaldulensis
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Table 1. Textural and chemical properties of termite mounds and adjacent soil in Eucalyptus camaldulensis plantation, Afaka, Nigeria

Soil properties                                                                                Soil sampling depth

                        Termite mound                10 cm             20 cm                     30 cm                 40 cm

Sand (gkg-1) 460.00±10.00b 536.67±33.33a 603.33±13.33a 570.00±11.55a 590.00±23.09a

Silt (g kg-1) 250.00±10.00a 233.33±6.67a 260.00±11.55a 260.00±11.55a 226.67±17.64a

Clay (g kg-1) 290.00±0.00a 230.00±30.55ab 136.67±6.67c 170.00±20.00bc 183.33±17.64bc

pH soil H
2
O 1:2.5 6.00±0.00a 5.67±0.09a 5.73±0.12a 5.73±0.09a 5.80±0.12a

Organic C (g kg-1) 5.29±1.10a 9.31±0.87a 7.52±0.86a 8.58±0.61a 5.79±0.92a

Organic N(g kg-1) 1.05±0.07a 1.05±0.08a 0.91±0.00a 0.98±0.07a 0.89±0.16a

Bray 1 P(mgkg-1) 3.07±0.09b 4.67±0.48a 4.26±0.21ab 4.15±0.31ab 4.03±0.10ab

Exch. Ca2+ (cmolkg-1) 2.50±0.09a 2.47±0.24a 2.00±0.00ab 2.47±0.57a 1.87±0.18b

Exch. Mg2+(cmolkg-1) 0.90±0.10a 1.10±0.12a 0.77±0.03a 0.93±0.24a 0.70±0.15a

Exch. K+ (cmolkg-1) 0.26±0.01a 0.25±0.03a 0.23±0.02a 0.22±0.02a 0.23±0.03a

Exch. Na+ (cmolkg-1) 0.15±0.11a 0.13±0.08a 0.19±0.09a 0.33±0.01a 0.25±0.04a

Means followed with the same letter in the row are not significantly different at Tukey’s HSD (P<0.05)
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plantation, exchangeable Ca2+ content of termite mound was significantly lower than

what was recorded in the adjacent soil at different soil depth (Table 1).

Eucalyptus citriodora plantation

Sand and silt contents of termite mound and adjacent soil at different depths were

not significantly different in E. citriodora plantation. Clay content recorded in termite

mound was significantly higher than at soil depths of 10 and 20 cm but not significantly

different in the adjacent soil at depths of 30 and 40 cm (Table 2). The result of

hydrogen ion concentration (pH), organic C and organic N of the termite mound and

the soil at different depths were not significantly different (Table 2). The differences

in Bray 1P and exchangeable bases (Ca2+, Mg2+, K+ and Na+) contents of termite

mounds and adjacent soil up to a depth of 40cm in E. citriodora plantations were

also not significant.

Eucalyptus cloeziana plantation

In the E. cloeziana plantation, sand contents obtained in the mound soil and adjacent

soil at different depths were not significant (Table 3). Silt content at the soil depth of

20 cm was significantly higher than what was recorded in termite mound and at

depths of 10, 30 and 40 cm. Differences in clay contents in the termite mound and

adjacent soil at depth of 10 cm were not significant, but were higher than at the soil

depth of 20–40 cm. Hydrogen ion concentration (pH), Bray 1 P, organic C and N,

and exchangeable bases (Ca2+, Mg2+, K+ and Na+) recorded in the termite mounds

and the adjacent soil at different depths were not significantly different (Table 3).

Eucalyptus tereticornis plantation

Sand and silt contents of termite mound and adjacent soil in E. tereticornis plantation

were not significantly different (Table 4). The quantity of clay in the termite mound

was not significantly different from that of adjacent soil at 40 cm soil depth but was

significantly higher than that at 10, 20 and 30 cm soil depth. It was further noted that

pH, organic C and organic N of the termite mounds and adjacent soil at different

depths were not significantly different. Bray 1P content of termite mound in E.

tereticornis plantation was significantly low compared to adjacent soil. The

exchangeable bases (Ca2+, Mg2+, K+ and Na+) contents of termite mounds and adjacent

were also not significantly different (Table 4).

Eucalyptus species effects

Table 5 shows the effect of different Eucalyptus species on the physico-chemical

properties of soil pooled over different depths. The quantities of sand recorded in E.

camaldulensis, E. citriodora and E. tereticornis were not significantly different,

but were significantly higher than quantity of sand in E. cloeziana plantation. The

quantities of silt and clay in the soil from the four Eucalyptus species plantations
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Table 2.  Textural and chemical properties of termite mounds and adjacent soil in Eucalyptus citriodora plantation, Afaka, Nigeria

Soil properties                                                                            Soil sampling depth

                        Termite mound                10 cm             20 cm                     30 cm                 40 cm

Sand (gkg-1) 435.00±30.96a 590.00±0.00a 556.67±67.66a 530.00±64.29a 456.67±70.55a

Silt (gkg-1) 270.00±12.91a 280.00±11.55a 246.67±40.55a 253.33±17.64a 253.33±17.64a

Clay (gkg-1) 295.00±26.30a 130.00±11.55c 196.67±48.07bc 216.67±46.67a 290.00±52.92ab

pH soil H
2
O 1:2.5 5.45±0.16a 5.50±0.10a 5.67±0.03a 5.73±0.07a 5.70±0.06a

Organic C (gkg-1) 7.18±1.63a 5.92±0.33a 4.72±0.97a 4.19±0.61a 3.26±0.06a

Organic N (gkg-1) 0.86±0.06a 0.84±0.04a 0.79±0.02a 0.84±0.08a 0.63±0.07a

Bray 1 P (mgkg-1) 3.85±0.16a 3.62±0.21a 3.80±0.12a 3.74±0.29a 3.68±0.04a

Exch. Ca2+ (cmolkg-1) 2.20±0.29a 2.13±0.29a 1.33±0.13a 1.80±0.00a 1.33±0.20a

Exch. Mg2+(cmolkg-1) 0.83±0.15a 0.90±0.12a 0.50±0.06a 0.57±0.03a 0.47±0.07a

Exch. K+ (cmolkg-1) 0.34±0.13a 0.13±0.01a 0.13±0.02a 0.12±0.01a 0.13±0.02a

Exch. Na+ (cmolkg-1) 0.08±0.04a 0.14±0.10a 0.15±0.07a 0.05±0.01a 0.03±0.01a

Means followed with the same letter in the row are not significantly different at Tukey’s HSD (P<0.05)
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Table 3. Textural and chemical properties of termite mounds and adjacent soil in Eucalyptus cloeziana plantation, Afaka, Nigeria

Soil properties                                                                            Soil sampling depth

                        Termite mound                10 cm             20 cm                     30 cm                 40 cm

Sand (gkg-1) 423.33±46.67a 390.00±100.66a 370.00±30.55a 400.00±68.07a 463.33±33.33a

Silt (gkg-1) 233.33±6.67b 266.67±29.06ab 393.33±40.55a 283.33±41.77ab 226.67±29.06b

Clay (gkg-1) 343.33±43.72a 343.33±81.92a 236.67±13.33b 283.33±13.33b 270.00±41.63b

pH soil H
2
O 1:2.5 5.67±0.27a 5.40±0.06a 5.73±0.13a 5.57±0.09a 5.63±0.09a

Organic C (g kg-1) 3.52±1.23a 10.38±1.80a 7.91±0.71a 9.71±1.79a 6.48±2.56a

Organic N (gkg-1) 1.10±0.12a 0.86±0.26a 1.24±0.12a 1.26±0.15a 1.15±0.38a

Bray 1 P (mgkg-1) 3.27±0.26a 3.85±0.30a 3.44±0.16a 3.56±0.41a 3.21±0.06a

Exch. Ca2+ (cmolkg-1) 2.13±0.18a 2.60±0.12a 2.00±0.20a 2.20±0.23a 2.07±0.24a

Exch. Mg2+(cmolkg-1) 0.87±0.15a 1.20±0.17a 0.83±0.12a 0.97±0.12a 0.90±0.21a

Exch. K+ (cmolkg-1) 0.22±0.02a 0.15±0.03a 0.13±0.02a 0.13±0.01a 0.13±0.02a

Exch. Na+ (cmolkg-1) 0.13±0.05a 0.22±0.09a 0.23±0.05a 0.14±0.08a 0.10±0.06a

Means followed with the same letter in the row are not significantly different at Tukey’s HSD (P<0.05)
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Table 4. Textural and chemical properties of termite mounds and adjacent soil in Eucalyptus tereticornis plantation, Afaka, Nigeria

Soil properties                                                                            Soil sampling depth

                        Termite mound                10 cm             20 cm                     30 cm                 40 cm

Sand (gkg-1) 410.00±40.00a 563.33±35.28a 596.67±33.33a 580.00±15.28a 496.67±75.13a

Silt (gkg-1) 250.00±10.00a 266.67±24.04a 246.67±26.67a 233.33±26.67a 206.67±24.04a

Clay (gkg-1) 340.00±50.00a 153.33±31.80b 156.67±6.67b 183.33±17.64b 296.67±59.25ab

pH soil H
2
O 1:2.5 5.85±0.35a 6.00±0.00a 6.13±0.03a 6.20±0.06a 6.20±0.06a

Organic C (g kg-1) 6.99±1.20a 10.11±1.57a 9.44±1.18a 8.91±1.78a 7.51±2.44a

Organic N (gkg-1) 0.75±0.05a 1.14±0.09a 1.10±0.06a 1.07±0.24a 0.86±0.10a

Bray 1 P (mgkg-1) 2.10±0.00b 3.44±0.36a 3.44±0.38a 3.74±0.29a 3.38±0.23a

Exch. Ca2+ (cmolkg-1) 2.00±0.40a 2.60±0.23a 2.60±0.23a 2.67±0.59a 2.07±0.33a

Exch. Mg2+(cmolkg-1) 0.60±0.10a 1.00±0.15a 1.03±0.15a 1.00±0.32a 0.77±0.13a

Exch. K+ (cmolkg-1) 0.30±0.09a 0.16±0.01a 0.16±0.01a 0.16±0.03a 0.15±0.06a

Exch. Na+ (cmolkg-1) 0.17±0.02a 0.23±0.04a 0.07±0.03a 0.22±0.09a 0.07±0.02a

Means followed with the same letter in the row are not significantly different at Tukey’s HSD (P<0.05
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Table 5.  Effect of different Eucalyptus species on the physico-chemical properties of soil pooled over different depths

Soil properties            Eucalyptus camaldulensis      Eucalyptus citriodora     Eucalyptus cloeziana    Eucalyptus tereticornis

Sand (g kg-1) 575.00±14.50a 533.34±28.35a 405.83±20.15b 559.17±21.92a

Silt (g kg-1) 245.00±8.77a 258.33±7.39a 292.50±35.65a 238.34±12.58a

Clay (g kg-1) 180.00±19.34a 208.34±32.93a 283.33±22.28a 197.50±33.73a

pH (soil H
2
O 1:2.5) 5.73±0.03b 5.65±0.05b 5.58±0.07b 6.13±0.05a

Organic C (g kg-1) 7.8±0.76a 4.52±0.56b 8.62±0.88a 8.99±0.55a

Organic N (g kg-1) 0.96±0.04ab 0.78±0.05b 1.13±0.09a 1.04±0.06a

Bray 1 P (mg kg-1) 4.28±0.14a 3.71±0.04b 3.52±0.13b 3.50±0.08b

Exch. Ca2+ (cmol kg-1) 2.20±0.16ab 1.65±0.2b 2.22±a0.13b 2.49±0.14a

Exch. Mg2+(cmol kg-1) 0.88±0.09ab 0.61±0.1b 0.98±0.08a 0.95±0.06ab

Exch. K+ (cmol kg-1) 0.23±0.006a 0.13±0.002c 0.14±0.005c 0.16±0.003b

Exch. Na+ (cmol kg-1) 0.23±0.04a 0.09±0.03a 0.17±0.03a 0.15±0.04a

Numbers follow with the same alphabets in the row are not significantly different (Tukey’s HSD, P<0.05)
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were not significantly different. Soil pH in E. tereticornis plantation was significantly

higher than in the rest of the Eucalyptus plantations. Organic carbon content in E.

citriodora plantation soil was significantly lower than in the other three Eucalyptus

species plantations. Similarly, the soil organic N content of E. citriodora plantation

was significantly lower than the soil organic N in E. cloeziana and E. tereticornis

plantations but not significantly different from E. camaldulensis plantation.  Bray 1 P

content in the soil sample from E. camaldulensis plantation was significantly higher

than in the rest of the Eucalyptus species plantation. The lowest content of soil

exchangeable Ca2+ was recorded in E. citriodora plantation, which was not

significantly different from that in E. camaldulensis and E. cloeziana plantations but

significantly different from E. tereticornis plantation. In the same manner, E. citriodora

soil had the lowest Mg2+ content and E. cloeziana plantation the highest. The

exchangeable K+ content in E. citriodora soil was the lowest whereas E.

camaldulensis had the highest. The Na+ content of the soil in the four Eucalyptus

species plantation were not significantly different.

Discussion

Particle size distribution

The analysis of particle-size distribution showed that the soil in termite mounds was

more enriched in clay compared to adjacent soils in the four Eucalyptus species

plantations. This may be related to the fact that the mound building termites, especially

Macrotermes species, selectively use soil particles to respond to ecological

requirement, such as the water holding capacity (Jouquet et al., 2002). This was

demonstrated by the finer texture of clay particle, which possesses an attribute of

water retaining capacity. The accumulation of clay in termite mounds has also been

reported to play an important role in the structural stability of termite mounds (Jouquet

et al., 2004; Abe et al., 2009). Research findings have also shown that Macrotermes

termites affect soil properties, especially by bringing up fine materials from deep soil

horizons up to the soil surface for construction of mounds (Jouquet et al., 2011).

In E. citriodora and E. tereticornis plantations, sand and silt content in the termite

mound and adjacent soil were similar at all depths. This may be an indication that

epigeal mound builder in these plantations used adjacent soil for mound construction

without adding any significant value. However, there were isolated cases where sand

and silt content of adjacent soil differed from that of termite mound soil. Some factors

like bedrock composition, mound age, evolution stage (active or inactive) and

pedogenetic conditions in termite mound parts may influence the physico-chemical

properties of termite mounds (Mujinya et al., 2013).
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Organic carbon

The organic C contents of the mounds were not significantly different from the adjacent

soils. This could be an indication that Macrotermes species, the most prominent

epigeal mound builders in the study area did not add value to the organic C content

of their mounds. It has been described that organic C distribution in termite mound is

related to termite feeding habit and the type of materials used for mound construction

(Fall et al., 2001; Sall et al., 2002). The results of this study are in line with the

findings of Contour-Ansel et al. (2000) working with Macrotermes bellicosus who

reported that it did not enrich the organic C content of the soil. On the other hand,

Abe et al. (2009) reported low organic C content in M. bellicosus mound than

adjacent soil in Mokwa, Southern Guinea Savanna of Nigeria.

Bray 1 P

Generally Bray 1 P was lower in termite mounds than adjacent soil. Also, the clay

content of termite mound soil was generally higher than the adjacent soil in this study.

Consequence accumulation of more free iron oxides in termite mounds than

surrounding soils associated with clay enrichment by the action of termites would

increase soil phosphorus fixation while lowering phosphorus availability. Similar finding

have also reported that epigeal mound builder termite species, Macrotermes

bellicosus can influence the form and composition of free sesquioxides, especially

iron in the soil due to the direct effect of the enrichment of fine, clay-sized soil particles

in the mound (Abe and Wakatsuki, 2010).

Exchangeable bases

Generally, the soil horizons at the study site showed acidic status and low contents of

exchangeable bases (Ca2+, Mg2+, K+ and Na+). The exchangeable bases contents of

the mounds were mostly not significantly different from the exchangeable bases

contents of the adjacent soils. These soil characteristics with poor fertility status are

common in tropical savanna soils in West Africa (Windmeijer and Andriesse, 1993;

Abe et al., 2010; Abe et al., 2011). In contrast, soil from termite mounds has been

reported by different authors to be richer in nutrients than adjacent soil from where

they were collected (Ekundayo and Aghatise, 1997; Frageria and Baligar, 2004;

Dhembare, 2013). However, this assertion is inconclusive from this study for in most

cases nutrient contents of the mounds were not significantly different from the adjacent

soils. Similarly, Maduakor et al. (1995), in an extensive sampling in Nigerian ultisols

also did not report an important nutrient enrichment in Macrotermes mounds in

relation to adjacent soils.

Eucalyptus species effects

Generally, there were close similarities in particle size analysis of soil samples from

the four Eucalyptus species plantations, except for E. cloeziana plantation where
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the soil sand content was significantly low. The close resemblance in the soil texture

(sand, silt and clay) among the Eucalyptus species plantations reveals the presence

of a similar weathered parent material on each site.

Observations on the content of soil organic carbon, Nitrogen, Ca2+, Mg2+, and K+ in

E. citriodora plantation were low compared to that in plantations of other Eucalyptus

species. This might be due to high rate of anthropogenic pressures on E. citriodora

foliage because of its medicinal and aromatic uses to the local communities. This

pressure on the foliage may have reduced the quantity of leaf litter at the forest floor

in E. citriodora plantation. In addition, the Fulani herdsmen in the vicinity set the

plantation on fire annually for a fresh re-growth of vegetation in the plantation as feed

for their animals. Factors such as deforestation, removal of plant residues, bush burning

among others have been identified as major causes of soil nutrient depletion

(Aleminew and Alemayehu, 2020).

Conclusion

The physicochemical properties of termite mounds soils showed Bray 1 P in termite

mound soil was lower than that of adjacent soil in two out of the four plantations

studied. Termite mounds recorded a higher clay content in texture than adjacent soil.

Other than that, there seemed not to be much difference between the physiochemical

properties of termite mound and adjacent soils. Eucalyptus citriodora had the most

reducing effect on organic carbon, nitrogen, and exchangeable bases.
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