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ABSTRACT

The objective of this study was to determine tmmite mound soil properties from Hasnapur villageridg
November2012 to March 2013. The surrounding sdil mound soil consisted of 61.1% and 38.9% sand2rePo
and 70.59% clay, respectively. There were significdifferentiation between mound and adjacent shile test
parameters such as organic carbon, phosphorus, ¢, M, Zn and Cu were inclining while N, Ca, S &dwere
decline in mound soil. This study highlights thatnite mound soil properties are generally morentttae
surrounding. The study showed highly positive datren between mound and surround soil (r= 0.99)dan
significant't’ test.
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INTRODUCTION

Soil is a natural body composed of minerals, mixéth some organic matter. It is the loose coverafgfine
particles which covers the surface of the eartli.iSauseful to living organisms as habit, habitstipport, food,
shelter, etc. Agriculture depends on soil and lbotit is not sufficient. Hence there is need toréase land or
usefulness of soil.

An earthworm is the dominant member of the soil mofazinafor the soil formation processes. The texsrénd ants
also play the major role in the nutrient recyclimgpvement and transportation of soil material. Tisgsnare
ecosystem engineers built mounds, enhancing theerbaf organic carbon, clay and nutrients [1,2]3je mound
soil redistributed by erosion, affecting soil mi@toucture and fertility [4,5]. Termites as majdothrbators, created
biogenic structures that strongly influenced thggidal and chemical properties of soils [6,7].

Termites (Isoptera) are social insects having 30t®vn species, in which 75% are soilfeeding and@8cies are
pests. The termite feed on non-cellular organicenit mixed with clay minerals. The gut of termitemodified
and adapted for rising of pH, oxygen and hydrogaitkvare important for soil chemical and physicaldifications
[8,9,10].In the study area mounds are more in nuntdence the present study was assigned to knowttrenite
soil properties which will be useful.

MATERIALSAND METHODS

Study Area: The study area was Hasnapurvillage, Ahmednagaiadjsviaharashtra, India. It is located°39'21”
N latitude and 7%6'37” E longitude. It experiences an average falh58 cm and mostly dry area. There are
several termites’ mounds in the area.
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Collection of Soil Samples. The mound soil samples were collected from tweritfgidnt sites of village during
premansoon (Nov-2012 to March 2013). Sample waantéilom different field survey number, then diggecbout
30 cm deep ‘V’ shaped pitand collected from mafiv shaped pit. Also mound periphery (five feed)l samples
were collectedfor control. Each of samples was l&ahenumbered with date of collection accordingstandard
methods [11].

Soil Analysis: The samples were air dried, passed through a 2eweand the content of gravel (>2 mm) by weight
was determined. Particle size distribution was reitged by sieving sand fraction, the silt and diagtion. Soil pH
was determined potentiometrically. Exchangeablmuoatwere extracted with 1 M NH4 OAc at pH 7. Caini(Ca)
and magnesium (Mg) were determined by atomic alisorpspectrophotometer, while potassium (K) was
determined by flame photometry. Total carbon cantesms determined by dry combustion using an Elt&b@-
apparatus. Total nitrogen (N) was determined by Kjgldahl method. Total phosphorus (P) was deteehin
spectrophotometrically. The other soil propertiesrevsubjected for the estimation of Cupper (Cu)ngéanese
(Mn), Zinc (Zn) and Iron (Fe) through atomic abgap spectrum [11].

RESULTSAND DISCUSSION

General comparison of termite mound soil was wighighery soil the clay content of the termite moumals
significantly high than the surrounding soils.

As indicated in table 1, data showed that the pld Wa7 in termite mound soil and 7.67 surroundiegpectively.
It was slightly modified. Termite modified pH, up 12.5 [2].The changes in pH depend upon specispedoies and
soil type.

Present data raveled that the EC was 0.29dS/mjacextt soil and 0.31dS/m in mount soil. By agrietdt point of
view soils with an EC greater than 4 dS/m are a®@red saline. The mound soil was not saline.

The table 1 depicted that carbon contents in termibund was 0.57 % and adjacent soil as and 0.8%pectively.
It was increased about 11.76% over the controll Gobon is the largest terrestrial pool of carlhp®y.It plays a
key role in the carbon cycle and it is importantgiobal climatic models. Soil carbon improves theysical
properties of soil. It increases the cation excleacgpacity and water holding capacity of sandy[48i].

In the present study nitrogen was observes as 28@d" in surrounding soil and 22.09 migdn mound soil.
Mound soil showed decline in N content. Nitrogenas necessary macronutrient for the plant growth leey
regulator of ecosystem processes [14]. The inciellseauses acidification and eutrafication [15p iSs essential
to know about N present in soil and future planrfimgcropping pattern.

The Phosphorus was found to be 17.03 mg/g in sndiog soil and 20.13 mg/g in mound soil. It isliniag.
Phosphorus is often recommended as a row-applétestertilizer increases growth even if P doetsinorease
grain yield.

In the present study potassium was noticed as 36d#p in the surrounding and 39.11 mbim termite mound soil.
It is 5.5% higher than adjacent soil. Potassiuressential element. The main role of K is to previtle ionic
environment for metabolic processes which regulade®us processes including growth regulation.

The calcium was 51.51 mdgin controland 48.87 mggin mound soil. Here is reduction over control. eTh
micronutrient magnesium was recorded was 14.22 niggurrounding soil and 16.55 mgin termite mound soil.
There is about 14.14% reduction.

The data pertains in table 1 showed sulfur contemts14.08mgdin the control and 13.01mgdin mound soil. Here
is about reduction. The availability of sulftw plants is dependent on the release femih organic matter.
Several workers have shown that net minextidim of soil sulfur is affected by organmatter additions,
plant growth [16], in addition to temperaturejsture and nutrient supply [17].

Ferrous in the termioria soil was 6.17 rifgand in the surrounding was 5.42rigtf is inclined than control.
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Zinc in mound soil was 0.97 mgghile 0.81 mgd in the periphery.Here is increase in Zn over ain@inc is
essential for plant such as production of auxinyates enzymes in protein synthesis, regulatizth @nsumption
of sugars, starch formation and root developmeid.necessary for the formation of chlorophyll axadbohydrates.
Copper in the mound soil was 12.30 nigand in the surrounding soil was 0.66 mggThere is about 27.83%
decline over control. The copper is essential flampsuch as a catalyst in photosynthesis, regpiraseveral
enzyme systems for carbohydrate and protein mesaholt is important for the formation of lignin jplant cell
walls. Copper also affects the flavor, the storalgiity and the sugar content of fruits.

Manganese in mound soil was 4.02 mgmd in the surrounding 4.14 mbgt is less than control. Manganese is
essential for many enzymatic reactions involvethetabolize of organic acids. Manganese along watiplRys role
in the formation chlorophyill.

The soil chemical properties showed significanfelénces between mounds and periphery soil. It sdolghly
positive correlation between mound and adjacent(s0i0.99) The Student t-test [0.95] was also gigant at 1%
level.

Studies on the variation in termite soil and condal are as a result of organic matter and ddjposof feces and
saliva which enrich the soil with organic carboaC®3, P,Mg and K [18]. During this process they beakdown
the litter into minute particles, enhancing thedahand bacterial action, favoring the decompasitid organic
matter[19]. The organic material passes throughdtbestive tract is subjected to various chemicel hiological
processes such as organic matter, as well asrnitffibation degree and complication with metal i¢h8]. Thus, the
higher values of above parameters in the termiteveith comparison to adjacent soil are attributedtermite
behavior of ingesting soil organic matter and neiny it as fecal, in which organic matter is phgdi and
chemically protected, forming stable aggregate® atceleration of organic matter decomposition tdutermite
action can further increase the aggregate stalaitity soil porosity, which can enhance water reter|t,20]. In the
oligotrophic environment, the phosphorous is maimiganic, the higher P associated with higher dmamatter
content in the mounds, compared with adjacent sail.

With reference to the present study following olsadons are made which would be explaining the raaigm and
predict sound soil. Termite mounds showed highefhjgter concentration of CandP in the mounds redato
adjacent soil is associated with organic mattepriparation bytermites, as fecal pellets mixed vattiva. It is
indicated that a considerable effect of termitessisociated with their role in nutrient cycling ardewal of mineral
soil brought to the surface from digging. Regardmigrostructure, usually compared to the micromolpgical
study reinforces that termite's activity has areesal role on it. Thus, they should be considexsa factor on soil.
Further investigations are needed until we canbéistaa conclusive assertion, but data presentes ¢mroborate
termites' role in ecosystem and soils.

Table 1.Showing properties of ter mite mound soil.

Sr.NO. Parameter Normal valye  Control spil Mounitl sp
1 pH 6.0-8.0 7.17 7.67 (6.97
2 Electric Conductivity (sd/cm <10 0.29 0.318®
3 Organic Carbon (%) 0.41-0.60 0.51 0.57 (11.76)
4 Calcium Carbonates (mdp 6.0-10 12.32 14.28 (15.91)
5 Nitrogen (mgd) 281-420 23.01 22.09 (-3.09
6 Phosphorus (mgy 31-50 17.03 20.13(18.20
7 Potassium (mc™) 28(-35C 38.7( 48.18 (3.82
8 Calcium (mgd) 500-1000 51.51 48.87 (-5.13)
9 Magnesium (mgQ) 250-500 44.30 46.65 (5.30
10 Sulfur (mgd) 10-50 14.08 13.01 (-7.60
11 Ferrous (mgg 4.50-10 5.42 6.17 (13.84
12 Zinc (mgd) 0.61-1.0 0.81 0.97 (19.75
13 Copper (mg?) 0.2(-0.5C 0.8¢ 0.98 (11.3€
14 Manganese (mgy 2.0-5.0 4.14 4.02 (-2.90)

Figures in parentheses are incliningor decline @rgentages over the control.

The related literature indicates that mound saésegally have high clay content, enhancing watenage capacity.
When soils with low water retention capacity arenamon and mound soil is spread on these soils itlteth a
higher soil moisture content and improved crop dhowiterature also shows that mound soils havé lhégels of
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calcium, phosphorus and organic matter, which atsful to better crop development. Plants also tgkautrients
very easily from termite mound soil. Termite saildgroving aalternative to local farmers who carafédrd to buy
expensive inorganic fertilizers. The mound denstyery low but soil may be collected, crushed ariged with
top soil for small farming.

Some question need to be addressed to explain ¢lehanism how soil is formed. Does termite gut comityu
effect on soil?How does gut chemicals and food ri@teinteracts with each other's?What is the lorkreaction
between termite gut and normal soil?How will climathanges affect termite mound soil?ls there geries
specific reaction between termitesand soil?
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