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ABSTRACT

A present study was assigned to evaluate an impact of termite activity on mounds soil properties at Chinchpur
village. Result showed significant differences between mound and surrounding soil. Generally all the parameters
are inclining in nature but nitrogen, calcium, sulfur and manganese were decline in mound soil. However, these
relationships were also termite specific between mound soil and adjacent soil. This study highlights the activity of
the termites is increasing the contents of some parameters in the mound soil and discussed.
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INTRODUCTION

Nowadays termites like earthworm are seen as irapbgoil organisms that effects soil functioningl @tosystem
activity. In tropics termites play an importanteoh nutrient cycling, transportation of soil méés, soil formation
and biological activities. Termites are biologiegkents that produce significant physical and chahmmdifications

in soil [1]. Termites are useful organisms as emotim and plays important ecological role in soitifity. Several

workers have known that termites are in tropical aunbtropical region as an ecological counterpheaothworm.

Termites act as a decomposer that another commmmgb@ser cannot act. They feed on plant materiadsday

tissue. Termite doesn’t produce cellulose and tigithey breakdown plant debris, dead trees and wamdligest
them and apply their waste to mount building. Téefsiactivity increases the amount of organic nnattel changes
the composition of clay minerals in soil that u$edbuilding their nests [2]. Termite increases| g@rmeability

with drilling and poke the soil profile foam consttion production. The termite nests are undergipt@rmite

mound, tree termite nests and one piece nests.rghoded nests are common on lower temperature areation

temperature and moisture on optimal level [3]. Tigrmounds often seen in India region. The highmalund is

more than a few meters. The mounds are made witeriaia from underlying soils. It was reported tisame

farmers collect termite mound soil and apply topcfield it can be rich in nitrogen, total phosphgrand organic
carbon than adjacent soil [4].

MATERIALS AND METHODS

Study Area: The study has been carried out in the Chinchpbamuregion, Ahmednagar district, Maharashtra,
India. Study area (2.56 sgkm) is located3B4-37'N latitude and 1®4-28'E longitude. It experiences an average
rain fall 58 cm and mostly dry area. The soil lack cotton soil along with the Pravara river badihere are
several termites’ mounds in the area. Physico-cbanpiroperty of termite mound tends to know theliguaf soil

to react to the external environment.
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Collection of Soil Samples:

The termite mound soil samples were collected fraenty-five different selected sites of villagesrfr Chinchpur.
The collections were made during dry monsoon. Athesites, soil sample was taken from differentdfislirvey
number. The study sites were fixed, then diggedbatut 30 cm deep V' shaped pit and remove all afiér the
samples were collected from margin of V shapedwitt help of large scalpel. Also five feet surroungl the
mound soil samples were collected as control. Tdieated samples were made into four same sized pad then
removed two opposite parts. The process was rgpeaid the sample retained one half kg [5]. Eatlsamples
then were labeled, numbered, with date of collectsuirvey number, name of village, type of field, e

Soil Analysis:

The collected soil samples were analyzed for variplysico-chemical parameters. The experiments wamnmged
out in triplicates. It includes pH, electric conduity (EC), organic carbon (OC), available NitraggN),
Phosphorus (P), Potassium (K), Calcium (Ca), MagnegMg), Sulfur (S), were determined accordingAieHA
[5]. The soil samples are subjected for the estonabf Copper (Cu), Manganese (Mn), Zinc (Zn) anshl(Fe)
through atomic absorption spectrum (AAS).

Statistical Analysis:

The analysis of variance was performed using MS#HER007. The mean values were compared by Studest t
(p< 0.05).The main effect and interaction was analyzg@ general at a significant level af(p05. A correlation
coefficient r (significant correlation a&p.05 marked with). The mean data is presentechie th

RESULTS AND DISCUSSION

The soil chemical properties showed significanfedédnces between termite mounds and adjacentlssthowed
highly positive correlation between mound soil aujacent soil (r= 0.99) The Student t-test was significant at
0.05% level. Result showed that the amount of entsi such as organic carbon, potassium, phosphoag)esium
were elevated but ferrous, copper and zinc in temeunt while total nitrogen, calcium, sulfur andnganese in
termite mound soil were reduced

The pH was observed 8.35 in termite mound soil &08 surroundings. It is about 3.73% increase in pée pH
was not highly modified. There is about 0.3 differes. Termitenodified pH, up to 12.5 [6]. The changes in pH
depends upon soil type, plant material and tergniteactivities.

The EC was 0.24dS/m in adjacent soil and 0.25 d&/mount soil. There is about 4.17 % incline oventcol. As
agricultural point of view soils with an EC greatban 4 dS/m are considered saline. The moundwvsailnot saline
in nature. The salt-sensitive plants may be aftebie conductivities less than 4 dS/m and salt &mlespecies may
not be impacted by concentrations of up to twieerttaximum agricultural tolerance limit [7].

The organic carbon content in mound was 0.45 %eaaifmtent soil as 0.41%. It was increased abou®®.g\éer the
control. Soil carbon is the largest terrestrial Ipgfocarbon [8].It plays a key role in the carboytle and thus it is
important in global climatic models. It improvestphysical properties of soil and increases thmrcaxchange
capacity, water holding capacity of soil and it tdyutes to the structural stability of clay sdig.

Total nitrogen was observed as 20.7 thgy surrounding and 20.1 mggn the mound soil. Termite mound soil
showed decline in nitrogen content. It is as esalemacronutrient for the plant growth. Althoughist a key
regulation of ecosystem processes [10]. The inecka#rogen causes acidification and eutrophicdtidh.

The Phosphorus was found to be 18.41 mg/g in sndiog and 21.12 mg/g in termite mound soil. latsout
14.72% more than adjacent soilidtoften recommended as a row-applied starteitifert and starter applications
may increase early growth but does not increasa gield.

Potassium was noticed as 31.06 thdg the control and 34.19 mdgn mound soil. It is 10.08% higher than
adjacent soil. Potassium is essential elementitanghain role is to provide the ionic environmeat metabolic
processes which regulates various processes inggglowth regulation [12].
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The calcium was 48.21mddn surrounding and 45.91 mgin mound soil. There is about 4.77% reduction dkier
control. The micronutrient magnesium was reconalad 13.21 mggin surrounding soil and 14.95 mgn termite
mound soil. There is about 13.26% inclined.

The sulfur contents was 13.68 niyy the control soil and 12.40mgigm mound soil. There is about 9.36 %
reduction. The availability of sulfur to planis dependent on the release of this elenffrem soil organic
matter [13]. It is also shown that net minerdima of soil Sulfur is affected by organinatter additions [14]
and plant growth [15].

Ferrous in the mound soil was 5.04 rigand in the surrounding 4.85ni4dt is about 3.92 % higher than control.
Zinc in the mound soil was 0.4 mig@nd in the surrounding 0.39 nigg There is about 2.56 % incline over the
control. Zinc is essential for many plant functiosisch as production of auxins, activates enzymeprdtein
synthesis, regulation and consumption of sugaesclstformation and root development. It is necgssar the
formation of chlorophyll and carbohydrates.

Copper in the mound soil was 1.97 ritfgand in the surrounding 2.01 nigg There is about 2.03 % elevation over
control. It is essential for plant functions suchaacatalyst in photosynthesis, respiration, séwstayme systems,
and carbohydrate and protein metabolism. It is ingyd to the formation of lignin in plant cell wallwhich
contributes to the structural strength of the cafld the plant. Manganese in the mound soil wad B@g" and in
the surrounding 4.08 mdg It is about 3.32% declined over the controlwds higher than prescribed standards.
Manganese has activated many enzymatic reactiond/gd in metabolize of organic acids. Manganesagwith

Fe plays role in the formation chlorophyll.

Termite enrich the soil with organic carbon, phdusps, potassium, and magnesium as a result estiig plant
materials and depositing feces and/or saliva inr tiverking at the surface [16]. During this procesgy can
breakdown the litter into minute particles, enhagcthe action of fungi and soil bacteria, thus fawp the
decomposition of organic matter, and helping fa fbrmation of humic substances. The organic nelterhich
passes through the digestive tract is subjecteditious chemical and biological processes suchrgane matter,
as well as its humification degree and complicatwith metal ions [17]. The acceleration of orgammatter
decomposition due to termite action can furtheréase the aggregate stability and soil porositychvhan enhance
water retention [18,19]. In the oligothrophic enoviment, the source of phosphorous is mainly ogahée higher P
associated with higher organic matter content éntounds, compared with control soil.

Manuwa [20] in the study of physical and chemicafgmeters of termite mound was obtainedsimilar lcimn

about potassium, calcium and magnesium concemntratibunlike this survey result is reported redgdime amount
of nitrogen and phosphorus. In the present stutlpgen was also declined. In order to study tHiecebf termite
mounds on plant establishment and development aft @pecies in forest have been shown that nitregeh
phosphorus were elevated in termite mound, alsegiarus and magnesium did not differ significattitween
termite mound and control soil [21]. Semhi [22]caksxported that the activity of termites after emsed most
macro elements but decreased the amount of patassid also showed the contents of some trace eteragcept
for manganese.

Soil analysis showed that an increase in clay percethe soil with termite activity. One reasontbfs may be
related to preferred selection of clay particlesdmynites. Similar results have been reported [BG},Akrena [24]
were seen lower percentage of clay in the ternsibds Roose [25] also have shown that termitetivag increases
the amount of orgasmic matter in the soil that theg the construction of their nests. The findiogscluded that
termites have impact in soil and its function. Theile has been observed in decomposition of phaaterial,
nutrient cycles, soil formation, etc. The role efmites has been surveyed as pests and deterrhimegfécts of
them ion physical and chemical properties of sarenstudies are needed. The study of termite maoiichave
shown that the mound soil can have higher or lovedue of organic carbon, total nitrogen, exchanggeéla, Mg,
and K, water holding capacity and water infiltratiate.
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Table 1.Showing physicochemical properties of terrte mound soil

Sr.NO. Parameter Normal valye  Control spil  Termitgund soil| % decline or incline over contrpl
1 pH 6.0-8.0 8.05 8.34 3.73
2 Electric Conductivity (sd/cm <1.0 0.24 0.29 0.83
3 Organic Carbon (%) 0.41-0.60 0.41 0.45 9.76
4 Nitrogen (mgd) 281-420 20.70 20.10 -2.09
5 Phosphorus (mgy 31-50 18.41 21.12 14.72
6 Potassium (mgh 280-350 31.06 34.19 10.08
7 Calcium (mgd) 500-1000 48.21 45.91 -4.77
8 Magnesium (mgd 250-500 13.21 14.95 13.26
9 Sulfur_(mgd) 10-50 13.68 12.40 -9.36
10 Ferrous (mgd) 4.50-10 4.40 5.04 14.54
11 Zinc (mgg) 0.61-1.0 0.39 0.42 7.70
12 Copper (mgQ) 0.20-0.50 1.91 2.01 5.24
13 Manganese (mdy 2.0-5.0 4.22 4.08 -3.32
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