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ABSTRACT

An mvestigation on varied types of termite mounds relative fo the nearby soils that are not
mhabited by the termiutes m and around Ippatla asbestos mineralized area of Kadapa district
show that the activity of the ftermites is mcreasig the contents of organic matter, electrical
conductivity and pH m the termite mounds. The physical and physico-chemical properties of
termite mound soils such as bulk density, organic matter, electrical conductivity and pH were
studied and compared with its corresponding adjacent surface soils unaffected by termite
activity. The termite mounds soil contams higher organic matter, pH and electrical
conductivity than that of their adjacent surfice soils, where as bulk density of termite mounds
are lower than that of the surtace soils. The variations i the physical and physico-chemical
properties of termite soils and soils are attributed to the varations i associated vegetation
bpes and the microbial activity of the mounds. Hence the physical and physico-chemical
properties of these biologically reworked soils are different from the source material used for
mound construction.

Keywords: Termite mounds, surface soil organic matter, bulk density, pH, electrical
conductivity, Ippatla

INTRODUCTION

Termites are common biological agents that produce significant physical and chemical
modifications to tropical and subtropical soils (Lobry de Bruyn and Conacher, 1990 ; Mando
et al, 1996; Heikens et al,2001). Termites commonly build earthen mounds of various
shapes and sizes forming an important feature of the tropical landscape. Termites constitute
an important component of soil fauna in tropical and sub-tropical regions. These insects are
extremely susceptible to desiccation and maintain constant high humidity (Prasad, 1980).
During the construction of their mounds, termites descend through rock fractures and carry
mineral particles to the surface for their mound construction, and ground water to maintain a
high relative humidity (Watson, 1972). They generally go through a sequence of actions,
from fetching, carrying to cementing mineral particles into mounds by using their salivary
secretion (Wood, 1988; Donovan et al, 2001; Ndiaye et al, 2004; Lopez-Hernandez et al,
2006).The termites transport, repack and cement the soil particles together with their saliva
and excreta during the source of mound construction. Hence the physical and chemical
properties of these biologically reworked soils are different from their surrounding areas from
where the materials are derived for mound construction. The influence of termites on soils
ranges from physical effects to changes i the chemical properties of soil organic matter,
changes in soil texture and structural stability and C/N ratios (Lobry de Bruyn and Conacher,
1990). Biogeochemical studies have demonstrated that in tropical parts of India these mounds
can be used as tool n mineral exploration (Prasad and Vijayasaradhi, 1985; Prasad and
Sankaranna, 1987; Gopalakrishna,1993). The present study deals with the physical and
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physico-chemical properties such as bulk density, organic matter, pH and electrical
conductivity of termite mounds and their adjacent surface soils in and around Ippatla asbestos
mineralized area.

AREA OF THE STUDY

The study area Ippatla is located in Lingala mandal of Cuddapah district, Andhra Pradesh
and lies between latitude 14° 25' 58"N, and longitude78° 10" 41"E. This area is included in the
Survey of India toposheet No. 57J/3. This study area forms part of the Lower Cuddapah
super group comprising Papagni and Chitravati groups (Nagaraja Rao et
al,1987).Geologically major part of the area is occupied by basalts,dolomites, lLimestones,
dolomitic limestones and shales. The major minerals in this area are asbestos and serpentines.
Earlier workers discussed the hydrochemical studies on this area (Chandra Sekhar Reddy and
Ramana Reddy, 2011).

MATERIALS AND METHODS

Fighteen pairs of samples were collected in different localities from the study area. Each pair
of samples represents a termite-affected material taken from different parts of the mound/nest
and these spot samples were combined to form a composite sample. With reference to the
termite mound, the corresponding soil sample taken 10-12 meters away from mound without
significant termite activity and these spot samples also were combined to form a composite
sample. Thus termite mound soils and their corresponding surface soils were collected.
Samples of soils and termite soils were oven dried at 110° C and lightly disintegrated with
mortar and pestle and then passed through 2mm sieve mesh and the physical (bulk density and
organic matter) and physico-chemical (pH and electrical conductivity) properties were
determined (Table 1). This study has been undertaken to know the termite activity on physical
and physico-chemical properties of termite soils and surface soil

RESULTS AND DISCUSSIONS
Bulk Density

Bulk density was determmed by Wax coating method (Blake, 1965). Bulk density of termite
soils and their adjacent surface soils are given in Table 1. Bulk density of termite soils ranges
from 0.35 to 1.36 gm/cc. and that of adjacent soils 0.95 to 1.72 gm/cc. From the data (Table
1.), it is clear that the bulk density is lower n termite soils than therr adjacent surface soils.
This may be attributed to the termite activity (Maldague, 1964) resulting increased porosity
(Lee and Wood, 1971). In the study area, most of the termite mounds are colonized with
vegetation.

Organic matter

Organic matter content was determined for both termite mound soils and adjoining surface
soils followed by loss on ignition method (Davies, 1974). The organic matter percentage of
termite soils ranges from 0.75 to 4.10 and that of adjacent soils 0.48 to 2.86. The termite soils
have higher organic matter than their adjacent surface soils. This is due to the vegetative diet
of termites and the use of theirr saliva and excreta in mound construction (Mermut et al,
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1984). Earlier studies have also revealed higher organic matter in termite soils than their
adjacent soils (Lobry de Bruyn and Conacher, 1995). Anderson and Wood (1984) stated that
the selection of large, defined food sources by termites, such as leaf litter or rotten wood, can
result in a higher proportion of organic matter in the mounds. Termite activity increases the
content of organic matter in the soils that they use for the construction of their nests and also

modifies the clay mineral composition of these soil materials (Jouquet ef al, 2002; Roose
Amsaleg et al, 2004).

Table 1. Physical and physico-chemical characteristics of Termite soils (Ts) and
Surface soils (Ss) of Ippatla area

Electrical
Bulkdensity conductivity (EC)
(gm/cc) Organic matter % Ph (micromhos/cm)
S.No | Termite | Surface | Termite | Surface | Termite | Surface | Termite Surface
soils soils soils soils soils soils soils soils
1 0.35 0.95 1.88 0.85 8.6 8.0 275 215
2 1.14 1.24 3.18 2.26 7.8 7.2 300 250
3 1.22 1.37 4.60 2.71 7.9 7.1 86 65
4 1.36 1.68 3.75 2.58 6.8 6.0 256 195
5 1.32 1.54 2.15 1.94 6.5 6.4 320 290
6 1.25 1.70 3.29 2.00 8.6 7.2 85 78
7 1.15 1.72 1.92 1.20 6.6 6.1 120 98
8 1.12 1.42 2.66 1.09 7.5 7.1 74 39
9 1.35 1.59 1.90 1.52 6.8 6.2 285 170
10 1.19 1.56 2.98 2.04 6.6 6.4 98 75
11 1.21 1.42 4.55 2.62 7.3 6.2 400 260
12 1.23 1.38 3.15 2.20 7.9 6.4 86 54
13 1.30 1.12 2.70 1.56 8.2 7.9 53 40
14 1.33 1.60 4.10 2.86 7.5 7.3 162 95
15 1.27 1.48 2.75 1.15 7.6 7.4 225 196
16 1.06 1.52 0.75 0.49 8.9 7.8 320 270
17 1.12 1.70 2.75 0.48 7.8 6.7 130 105
18 1.14 1.66 1.90 1.02 6.9 6.7 85 72
Min | 0.35 0.95 0.75 0.48 6.5 6.0 53 39
Max | 1.36 1.72 4.10 2.86 8.9 8.0 400 290
pH

pH of termite soils and ther adjacent surface soils are represented in Table 1. pH of termite
soils ranges from 6.5 to 8.9 and that of adjacent soils 6.00 to 8.00. In general termite soils
have higher pH wvalues than surface soils. Earlier workers (Boyer, 1955; Watson, 1970;
Mermut et al, 1984) have reported that the termite soils have higher pH than the adjacent
soil. In most cases, the termite soils are weakly acidic to slightly alkaline, whereas most of
the corresponding surface soils are weakly acidic.
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Electrical conductivity (EC)

Generally, the -electrical conductivity (EC) of termite soils (53-400 micromhos/cm) is
significantly higher than those of surface soils (39-290 micromhos/cm). This may be due to
weathering of minerals, and mineralization of organic matter in this study area. The nature of
the salts present in the soil depends upon the composition of the rock weathered, nature of
weathering process and the subsequent reactions that occur as the salts are moved from the
site of weathering to place of deposition. Watson (1975) has reported higher EC in termite
soils than their corresponding surface soils.

CONCLUSIONS

This study revealed that the bulk density of termite soils is generally lower than that of their
adjacent soils. The organic matter content, electrical conductivity and pH of termite soils is
higher than that of adjacent soils. The variations in the physical and physico-chemical
properties of termite soils and soils are attributed to the variations in associated vegetation
types and the microbial activity of the mounds. During the course of construction of termite
mounds, soil particles are selected, transported, repacked and cemented together with saliva
and/or excreta (Mermat ef al, 1984). Hence the physical and physico-chemical properties of
these biologically reworked soils are different from the source material used for mound
construction. Data presented i this study indicate that the presence of ants modifies the
physical and physico-chemical properties of soils.
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