
 

Direct Research Journal of Biology and Biotechnology 

Vol. 4 (5), pp. 91-94, August 2018  

ISSN: 4372-2608 

DOI: https://doi.org/10.26765/DRJBB53861201 

Article Number: DRJBB53861201 

Copyright © 2018 

Author(s) retain the copyright of this article    

http://directresearchpublisher.org/drjbb   
 

 

Full Length Research Paper 
 

Textural Properties of Soils from Mounds of Macrotermes 

bellicosus [Isoptera: Termitidae] in Sokoto, Semi- arid 

Zone of Nigeria 
 

*Bandiya, H. M., and Yahaya, M. M. 
 

Department of Biological Sciences, Usmanu Danfodiyo University, Sokoto, Sokoto State, Nigeria.  
*Corresponding author E-mail: hbandiya68@gmail.com   

 

Received 10 July 2018; Accepted 12 August, 2018 

 

Soil texture from the mounds of Macrotermes bellicosusin 

Sokoto was studied. The studies involved collection of soils 

from the mounds and their surroundings from Fadama and 

upland land types in four local government areas. Soil 

samples from eight medium-sized (1.50- 2.49 m in height) 

mounds (identified as M. bellicosus mounds) in Fadama and 

Upland areas of each Local Government Area within the 

selected plots were collected and analysed for textural 

properties of the soil. Nine soil samples each weighing 200 

g were collected at each sampling point from within and 

surrounding of the selected mounds. Percentage sand, clay 

and silt of soils from the mound and its surroundings were 

determined using Hydrometer Method. The results showed 

the mean proportion of sand to be high (ranging from 

48.30- 66.13%) in all the soil samples followed by the silt 

(23.63- 40.60%), while the mean proportion of clay was 

relatively low (7.07- 18.83%). The soils are mainly sandy 

loam types, mostly reflecting the soil type in the 

surrounding. It is hoped that these results will be valuable 

to governmental and non-governmental agencies/ 

organizations involved in soil conservation and 

remediation of the environment. 
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INTRODUCTION 
 
Macrotermes bellicosus are characteristically mound- 
building termites (Jouquet et al., 2004). They built the 
mounds with their saliva using soil particles (Fall et al., 
2001). In constructing the mounds, soil particles are 
sorted, repacked and cemented (Abe et al., 2009) by the 
termites using their mandibles with little or no change in 
their composition (Jouquet et al., 2007).The mounds 
have within them, a royal chamber and amaze of 
passages, galleries and other chambers (Lee and Wood, 
1971). These mounds provide protection and 
homeostasis to the termites within the mounds (Jouquet 
et al., 2006). 

The mound is a static structure and is enlarged as the 
colony grows largely by excavation and formation of new 
galleries (Harris, 1956). Grassé, (1949) as reported by 
Lee and Wood, (1971) divided  the  nest  and  associated  

 
 

structures into four regions: endoecie, this consists of 
chambers where the royal pair lives, where eggs are 
deposited and the brood is raised and in some species 
where food is stored and fungus combs are cultivated, 
periecie as the network of peripheral galleries 
communicating with sources of food and building 
materials and includes subterranean galleries within 
sources of food such as logs, epigeal covered runways 
and sheet and exoecie that consist of a system of cavities 
situated externally to the endoecie and periecie. These 
cavities open to the exterior but there is permanent 
connection to the endoecie or periecie.  

Termites have developed the capacity to burrow and to 
mould soils to a level unknown in any other group of soil 
animals (Noirot, 1970), transformation of soils attributed 
to termites affects the morphology of soil profiles as seen  



 
 
 
 
in the physical disturbance and overturning of soil 
profiles, especially the removal of fine materials from 
deep soil horizons to the surface where they are used for 
the construction of mound (Abe et al., 2009). Termites 
are known as pests to man due to the damage done to 
timber used in buildings and other purposes (Lee and 
Wood, 1971). They are destructive to much household 
furniture, paper products, many synthetic materials and 
food items (Edwards and Mill, 1986). They also damage 
underground cables and airfield, earthen dam and 
irrigation ditches (Ghilarov, 1962). They are reported 
consuming selected components of living and dead 
vegetation and modifying certain properties of the soil 
that influence the growth of plants (Lee and Wood, 1971). 
Malaka, (1973) and Agwu, (1981) reported damage to 
plant roots, trunks and leaves. However, they serve as 
food to different animals in the ecosystem (Braide et al., 
2011).This research is aimed at assessing the texture of 
soils from and within the mound as well as the 
surrounding soil. 
 
 
METHODOLOGY 
 
The research was carried out in Sokoto State, located in 
the Northwest of Nigeria, between latitudes 11°30’N and 
14°00’N and longitudes 4°00’E and 6°40’E. Sokoto State 
covers a total land area of 32,000 km

2
 (Tureta et al., 

2006).  
Four Local Government Areas in the State were 

selected following preliminary studies on areas with high 
number of termite mounds and share close proximity to 
the University, namely; Wamakko, Wurno, Shagari, and 
Yabo Local Government Areas. In each selected Local 
Government Area, six (6) sample plots of 1 hectare 
(500m x 20m) each were selected, three (3) plots each 
from both fadama and upland by applying the 
standardised protocols of Jones and Eggleton, (2000). 
Soil samples from eight medium-sized (1.50- 2.49 m in 
height) mounds (identified as M. bellicosus mounds) in 
Fadama and Upland areas of each Local Government 
Area within the selected plots were collected and 
analyzed for textural properties of the soil. Nine soil 
samples each weighing 200 g were collected at each 
sampling point, out of which three samples belonging to 
the external surface of the mounds (0- 10 cm deep), 
three from the mound’s gallery walls (20- 30 cm deep) 
and the remaining three from soil adjacent to the 
mounds, approximately 2 m away from the mounds 
without any visible termite activity. Each sample was 
placed in a labelled polythene bag. The soil samples 
were then air-dried in the laboratory for a week following 
the procedures described by Pleysier, (1990). Large soil 
clods were crushed to facilitate drying. After drying, the 
soils were then crushed using mortar and pestle. This 
was then sieved to fine powder using 2 mm sieve and 
labelled.  

Percentage sand, clay and silt of soils from the mound 
and its surroundings were determined using Hydrometer 
Method (IITA, 1979). This  procedure  involved  weighing  
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51 g of the air-dried sieved through 2 mm sieve soil. The 
soil was then placed in a cup on mechanical shaker and 
50 ml of 5% sodium hexametaphosphate along with 100 
ml of distilled water were added. The mixture was then 
stirred using stirring rod and let to stand for 30 min, 
afterward, the soil suspension was stirred for 15 min and 
transferred into a glass cylinder. Hydrometer was then 
placed into the suspension and distilled water added to 
make 1000 ml. The hydrometer was then removed. The 
cylinder was then covered with hand and inverted several 
times until all the soil is in suspension. The cylinder was 
then placed on a flat surface and the time was noted. The 
hydrometer was placed again immediately sliding slowly 
until it was floating. 

The first reading (H1) was taken after 40 sec after the 
cylinder settled down. The hydrometer was removed and 
thermometer inserted to record the temperature (T1). 
Another hydrometer and temperature readings (H2 and T2 
respectively) were taken after allowing the suspension to 
stand for three hours. The percentage of sand, clay and 
silt were calculated as follows: 
 

                    %Sand = 51g – (H1 – 2) 0.3 (T1 – 20)/51 x 100       

                   %Clay = (H2 – 2) 0.3 (T2 – 20)/51 x 100 

                    %Silt = 100 – (%Sand + %Clay).   
 
Textural classes of the soils were determined using 
USDA textural triangle adopted from Brady, (1990). Data 
generated was subjected to analysis of variance, where 
differences were observed, means were separated using 
least significant difference (LSD). SAS 9.3 Statistical 
package was used for the analysis (SAS, 2003®). 
 
 
RESULTS AND DISCUSSION 
 
Observations on mean proportion of sand, silt and clay 
from the soils adjacent to the mounds and soils from the 
surfaces and gallery walls of the mounds presented in 
(Table 1). It showed the mean proportion of sand to be 
high (ranging from 48.30- 66.13%) in all the soil samples 
followed by the silt (23.63- 40.60%), while the mean 
proportion of clay was relatively low (7.07- 18.83%). The 
properties of the soils from the surface of the mounds as 
presented in the Table showed that sand proportion was 
highest (66.10%) in Wamakko upland, while silt was 
highest in Wurno fadama (36.67%) and clay was the 
least (18.83%) in Shagari fadama. Proportions of sand, 
silt and clay from the gallery walls of the mounds as 
presented in the same Table 1, also showed that the 
sand has the highest mean value of 66.13% in Wamakko 
upland and the least (54.40%) in Wurno fadama, the silt 
proportion was highest in Wurno fadama (36.20%) and 
lowest in Wurno upland (26.40%) while the clay had its 
highest proportion at Wurno upland (11.40%) and the 
least (7.03%) at Yabo upland. The same Table showed 
the textural classes of the soils adjacent to the mounds 
from fadama lands of Shagari and Yabo and uplands of 
Shagari, Wamakko and Yabo to be sandy loam, while the 
rest of the soils are loam. Similarly, soils from the surface  
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Table 1. Proportion of Soil Particles and Textural Classes of Soils Adjacent to and from Mounds of M. bellicosus in Selected 
Local Government areas of Sokoto State. 
 

 
Mound 
Site 

 
Soil Particle 

                              Mean Proportion of Soil Particles (%)                                                              
SE (±)                                                 Local Government area/ Land Type 

            Shagari          Wamakko          Wurno             Yabo 

Fadama Upland Fadama Upland Fadama Upland Fadama Upland 

Adjacent Sand 61.00
a
 61.73

a
 56.27

a
 66.10

b
 48.30

a
 58.27

b
 62.20

a
 66.13

a
 2.06 

Silt 31.83
a
 28.77

a
 30.76

a
 26.83

b
 40.60

a
 23.63

b
 30.73

a
 26.76

a
 1.40 

Clay  7.17a  9.50
a
 12.97

a
  7.07

b
 11.10

a
 18.10

b
  7.07

a
  7.11

a
 1.79 

Textural 
Class 

Sandy 
Loam 

Sandy 
Loam 

Loam Sandy 
Loam 

Loam Loam Sandy 
Loam 

Sandy 
Loam 

 

 
Surface 

Sand 54.30
a
 62.20

b
 54.27

a
 66.10

b
 54.33

a
 62.20

b
 58.20

a
 62.23

a
 1.63 

Silt 26.87
a
 30.70

a
 32.80

a
 26.73

b
 36.67

a
 26.57

a
 30.73

a
 22.87

b
 1.53 

Clay 18.83
a
   7.10

b
 12.93

a
  7.17

b
  9.00

a
 11.23

a
 11.07

a
 14.90

a
 1.41 

Textural 
Class 

Loam Sandy 
Loam 

Loam Sandy 
Loam 

Loam Loam Sandy 
Loam 

Sandy 
Loam 

 

 
Gallery 
Wall 

Sand 64.00
a
 62.20

a
 58.27

a
 66.13

b
 54.40

a
 62.20

b
 62.27

a
 61.14

a
 1.27 

Silt 28.87
a
 28.77

a
 30.43

a
 26.77

b
 36.20

a
 26.40

b
 30.40

a
 31.83

a
 1.10 

Clay  7.13
a
  9.03

b
 11.30

a
  7.10

b
  9.40

a
 11.40

b
  7.33

a
  7.03

a
 0.66 

Textural 
Class 

Sandy 
Loam 

Sandy 
Loam 

Sandy 
Loam 

Sandy 
Loam 

Loam Sandy 
Loam 

Sandy 
Loam 

Sandy 
Loam 

 

 
Means based on three replicates. 
 Means followed by the same letter as superscript in a Local Government Area within a particular soil separate are not significantly 
different (p>0.05) LSD (SAS, 2003®). 
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Figure 1. Proportion of Various Soil Separates from Soils in and adjacent to the Mounds of M. bellicosus in 
Some Local Government areas of Sokoto State According to Mound Site and Land Type. 
Bars followed by the same letter at the top of standard error bar for a soil textural class in a land type were not 
significantly different (p> 0.05).  LSD (SAS, 2003®). 

 
 
of the mounds are sandy loam in Shagari, Wamakko and 
Yabo uplands andYabo fadama, while the fadama lands 
of Shagari, Wamakko and Wurno as well as the upland of 
Wurno were all loam. In the gallery walls, only the soil 
from Wurno fadama is loam, while the rest were sandy 
loam. 

Significant differences (p<0.05) were observed in the 
proportion of sand, silt and clay between the fadama and 
upland soils of Wamakko and Wurno in the soils adjacent 
to the mounds. The proportion of sand differed 
significantly (p<0.05) between the fadama and upland 
soils in Shagari, Wamakko and Wurno in soils   from   the  



 
 
 
 

surfaces of the mounds. The proportion of silt also 
differed significantly (p<0.05) between soils in Wamakko 
and Yabo while the clay differed significantly (p<0.05) in 
Shagari and Wamakko in the surface soils. The 
proportion of sand and silt in the soils from the gallery 
walls of the mounds between fadama and uplands also 
differed in Wamakko and Wurno while the clay differed in 
Shagari, Wamakko and Wurno.   

The proportion of the various soils separates depicted 
in (Figure 1). The figure showed that uplands have higher 
proportion of sand than the fadama lands. The figure also 
showed the clay has relatively low proportion compared 
to sand and silt in both fadama and uplands. It also 
showed the clay content to be relatively high in the soil 
from the surface of the mound in fadama lands while in 
uplands clay content was higher in the soil adjacent to 
the mounds. Generally, the texture of the soils from 
mound material and their surroundings were observed to 
be similar in many respects with few exceptions because 
of similarities in physical environment and climatic 
condition. Also, Jouquet et al. (2002) and Abe et al. 
(2009) reported that termite select soils for the 
construction of their mounds from both top and subsoil, 
this could have influenced the similarity in the 
composition of the soil from both the mound and its 
surroundings. The observed increased in the proportion 
of clay and silt from the soil on the surface of the mounds 
may be because of the role of clay as a structural and 
cementing material or as was suggested by Jouquet et al. 
(2002), that the termite utilize soil selectively by favoring 
finer particles for their construction. It may also be 
because of the role of the clay in water conservation with 
a view to maintaining internal homeostasis. Stoops, 
(1964) noted enrichment of soil within the mounds with 
clay. Jouquet et al. (2006) also reported a significant 
increase in soil texture in the soil worked by termite with 
an enrichment of clay and silt in the mound and 
concluded that the mound building activity lead to a much 
greater proportion of clay.  
 
 
Conclusion 
 
The textural properties of the soils from the mounds and 
their surroundings mainly reflect that of the environment, 
this suggest that the soil use by M. bellicosus for the 
construction of their mounds is similar to that of their 
surrounding environment with little or no modification. 
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