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ABSTRACT

Apparent electrical conductivity (EC) of the saildawater profile can be used as an indirect indicadf a number

of soil and waterElectrical conductivityof soil and water is recorded 94 to 6.26 dS/m with the mean value of
2.824 dS/m, 1090 to 656&/cm with the mean value of 3028,&cm respectivelythe soil pH values recorded is
7.15 — 8.45 for groundwater samples, hence in waltevalues range of 7.46 — 8.08 for groundwater glas
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INTRODUCTION

Agriculture is challenged to produce sufficient doget conserve the quality of essential soil, waterd air

resources. The utility of soil and water electricahductivity (EC) as indicators of condition artévgardship of
farmlands and water resources [19 and 28jl pH is one of the most informative propertidstiee soil. It is a
measure of the hydrogen ion concentration in sod also determines the solubility and availabilify most

nutrients in soil [10 and 11]. Extremes of soil pke not only detrimental to crops but also implg tbxicity or

deficiency of some soil nutrients. Use of comméraming materials to solve problems of soil acydis expensive,
particularly for rural farmersResearchers have related EC to a number of diffex@ih properties either within
individual fields or across closely related soildacapes. Examples include soil moisture [14 afdck&y content
[29], and cation exchange capacity and exchang&@ldeand Mg [17]. Most of the variation in EC canrblated to
salt concentration for saline soils [28]. In nofirea soils, conductivity variations are primarilyfanction of soil

texture, moisture content, and cation exchangeadiyp@CEC) [21]. The investigation area is parttioé Nalgonda
district and consisting granitic rocks of the séapkeninsular shield and it is part of Eastern Dlaar@raton, which
was formed 2.5 million years ago. The study areaprises of granitic rocks of magmatic origin andyttare in

both varieties in colour pink and gray. The prestatly is aim to know the variation of soil pH &8@, to compare
with water pH and EC in Kanagal surrounding arebalfyonda district, Andhra Pradesh.

MATERIALSAND METHODS

Sampling stations

The place of study at which soil and water samplere collected is referred to as “Stations”. Thalgtpertains to
the quality ofKanagal surrounding areas in Nalgonda district AadRradeshSixteen soil and water sampling
stations are selected. They are represented as #uyadibavi (WS1), Ramachandrapuram (WS2), Kurdiypa
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(WS3), Kotaiahgudem (WS4), Udutalapally (WS5), Rgodu (WS6), Menduvarigudem (WS7), Lingalagudem
(WS8), Lakshmidevigudem (WS9), G.Yadavali (WS10gg&tta (WS11), Shabdulapoor (WS12), Madanapuram
(WS13), Dorapally (WS14), Rayibavigudem (WS15) Matronigudem (WS16).

Sample collection and prepar ations

The soil and water samples were collected in higihsity polyethylene and plastic containers. Priouse, cans
were cleaned thoroughly and rinsed with distilledtav. They were dried, cooled, and label8dil was also
obtained from the site in sealed plastic contain€he soil was selected from a region where thaéagnimants are
present at trace concentrations and not in the fofria separate non-aqueous phase liquid. 500 godrtigs soil
were homogenized and used for the desorption erpats Water samples were filtered with Whatman filter @ap
grade number 42 before analy#\dl. necessary precautions were taken during samgimalysis and transportations
of water samples to the laboratory.[6

L aboratory Procedures

Measurements of electrical conductivity (EC) isedgtined on a saturation extract of soil or supemtaliquid of
1:2 soil, water suspension. Electrical conductivitymeasured with the help of electrical conduttivieter. The
conductivity meter is to be calibrated and cellstant be determined with a Standard Solution o4467gm of dry
potassium chloride of 1 liter of distilled water2&°C. A 20gm of soil sample is shaken with 40mélstilled water

in a 250ml conical flask for 1hr. The physico-cheatiparameters such as pH and electrical condtictivere
analyzed using the procedure as per standard mefdd 8 and 16]. Thénstrumental methods used for chemical
analysis of water are given in TableSampling sites of the collected water and soilthsn Kanagal surrounding
area, Nalgonda district, Andhra Pradesh is showiralsie 2.

Table 1. Instrumental methods used for chemical analysis of groundwater in the Kanagal surrounding area, Nalgonda district, Andhra

Pradesh
Chemical . Method,
parameter Units instrument (make) Reagents Reference
pH — pH meter (Systronics) pH 4, 7 and 9.2 (busfdutions)
EC uS/cm | EC meter (Systronics) Potassium chloride APHA (1992)

Table 2. Sampling sites of the collected water and soilsin the Kanagal surrounding area, Nalgonda district, Andhra Pradesh

S.No | Sampling Site Names Soil Soil ECdSYm | water pH Wwater EC
pH pS/cm
WS1 | Koya gurondibavi 8 1.904 7.62 1590
WS2 | Ramachandrapuram 7.68 3.160 7.69 4950
WS3 | Kurampally 7.57 5.490 7.83 2200
WS4 | Kotaiahgudem 7.87 1.790 8.08 4460
WS5 | Udutalapally 7.8 2.90 7.88 2380
WS6 | Ponugodu 7.51 2.50 7.77 3650
WS7 | Menduvarigudem 7.52 4.60 7.78 2600
WS8 | Lingalagudem 7.93 1.40 7.65 2070
WS9 | Lakshmidevigudem 7.57 1.580 7.92 1470
WS10 | G.yadavali 8.45 2.390 7.46 4560
WS11 | Regatta 8 4.30 7.52 4220
WS12 | Shabdulapoor 8.23 2.20 7.91 2620
WS1: | Madanapurai 7.71 6.26( 7.65 516(
WS14 | Dorapally 8.11 1.890 7.8 2130
WS15 | Rayibavigudem 7.15 0.940 7.76 1090
WS16 | Matronigudem 8.16 1.890 7.72 1300
Minimum 7.15 0.94 7.46 1090
M aximum 8.45 6.260 8.08 5160
Average 7.8325 2.824 7.75 2903.125

Soil pH

Soil acidity is expressed as soil pH, using a séam 0 to 14. Soil pH values below 7 indicate &cisoil, and
above 7 indicate basic (alkaline) soil. pH is defiras the negative logaritham of the hydrogen @rtentration in
solution. It is determined largely by soil compisit cation exchange processes, and hydrolysisioeacassociated
with the various organic and inorganic soil compurg27], as well as by the G@oncentration in the soil gaseous
and liquid phase. In the soil, a distinction cami@de between actual acidity, which is theddncentration of the
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soil solution, and pettial acidity, which also includes” ions adsorbed to soil colloids. Besides the actodl
fertility, the buffer capacity of a soil is of impgance in determining the pH in that hydrogen ipnsduced by
various processes in the soil are bufferedoil colloids. Most soils have pH values between 3.5 and 10 (Eil).
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Figure 1. The range of pH valuesfound in soils

Soil pH classifications
Most soils have a pH in the range of 2.0 to 11.0ijevsoils with sulphuric material may have a pHole2.0 upor
oxidation [24] Four soil pH ranges are particularly informat

(a)a pH less than 4 indicates the presence of freks agenerally from oxation of sulphides

(b)a pH below 5.5 points to the likely occurrence xdéteangeable ~*. Below a pH of 4.5 a significant amount
exchangeable Hs probably present in addition to exchangeab®*.

(c)a pH from 7.3 to 8.5 indicates the presence of G; the presence of strong concentrations of neutlabke
salts, such as NaCl and 82, in a saturated extract is reflected by a high dkzdtconductivity (EC >4 dS/n

(d)a pH greater than 8.5 indicates the presence offisignt amounts of exchangea sodium as a result of the
presence of sodium carbonate {8@5); the electrical conductivity is generally low (E@ dS/m)

In the present studysoil pH values rangfrom 7.15 to 8.45 (Tabl®) and most of soil pH is represented
presence of strongacentration of neutral soluble si. Soil pH @ncentration is shown in Fig. 2 and it explaing
more concentration is imortheastern part of the st area.
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Fig. 2. Concentration of Soil pH
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Fig. 3. Concentration of water pH

Water pH

pH value is an important factor in maintaining ttabonate and bicarbonate levels in walére permissible limit

of pH varies from 6.5 to 8.5 for drinking water #d 18]. The value of pH (7.46 — 8.08) indicatingadkaline
condition of groundwater, in the study area is witthe recommended limit of 6.5-8.5 so that theewabmes
under potable category. The measure of pH is arake ©f 0-14 wherein pH less than 7 is acidic arehtgr than 7

is alkaline (basic) and exact 7 is neutral. Thesdgloundwater samples are, at places slightly rhaséc values of
over 8 are noticed WS1 Koya gurondibavi, WS10 Gayali, WS11 Regatta, WS12 Shabdulapoor, WS14
Dorapally and WS16 Matroniguderfihe slight alkalinity may be due to the presencbkicrbonate ions, which are
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produced by the free combination of £®ith water to form carbonic acid, which affecte thH of the water [|3
Carbonic acid (HCOs) dissociates partly to produce*Hand bicarbonate ions [12]. The pH values incretigatly

for groundwater samples in all the sampling statidrhe mild alkalinity indicates the presence ofkbasic salts

in the soil [2]. Thdow pH does not cause any harmful effect. The malte concentration is presented in Fig. 3 and
it revealed that high concentration is showingantimwestern part of the study area.

Sail Electrical conductivity (EC)

Soil electrical conductivity (EC) is a useful indfor in managing agricultural systems [4]. In alityathe

interpretation of EC of a soil or media must be madnsidering the plant(s) to be grown. The EChefdoil has
little direct detrimental effect on sandy mineralls or on media. However, EC directly affects pgagrowing in

the soil or media. The impact of EC on plants isoatlirectly affected by water managemehhe electrical
conductivity (EC) is the property that has a maleid transmit or conduct electrical current [1Bhe apparent soil
electrical conductivity (EC) is influenced by vau® factors such as soil porosity, concentratiordigsolved
electrolytes, texture, quantity and compositiorafoids, organic matter and water content in thie[81].

The electrical conductivity of soils varies deperngdon the amount of moisture held by soil particisnds have a
low conductivity, silts have a medium conductiviand clays have a high conductivity. Electrical dactivity is an
electrolytic process that takes place principatisotugh water-filled pores. Cations (GaMg?*, K* and N&) and
anions (S@, CI, NOy and HCQ) from salts dissolved in soil water carry eleaticharges and conduct the
electrical current. Consequently, the concentratibions determines the EC of soils. In generalE@range of 0-1
dS/m indicates good soil health. Conductivity valabove 1-2 dS/m result in reduced growth of saisiive
plants and disruption of the microbial mediatedcpsses of nitrification and denitrification [7 aBd]. It varies
from about 0.94 to 6.26 dS/m (Table 2) with the mealue of 2.824 dS/m in the study area (Fig. 4) emlues of
over >2 dS/m are recorded WS2 Ramachandrapuram, KM&S8npally, WS5 Udutalapally, WS6 Ponugodu, WS7
Menduvarigudem, WS10 G.Yadavali, WS11 Regatta, BVS3habdulapoor and WS13 Madanapuram.
Concentration map of EC showing that high concéininas in northeastern part of the study area.
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Fig. 4. Concentration of soil EC in dS/m

Water Electrical conductivity (EC)

The importance of electrical conductivity (EC) is measure of salinity, which greatly affects thsté¢ and has a
significant impact of the user acceptance of theewas potable and higher the ionisable solidsgteater will be
the EC.Electrical Conductivity (EC) depends upon tempeargtionic concentration and types of ions preseithé
water [9].EC is measured in microsiemens per centimeter suadnieasure of salt content of water in the form of
ions [13. The maximum permissible limit of EC in groundwaierl500uS/cm [5]. It varies from about 1090 to
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6560uS/cm (Table 2) with the mean value of 3028,BIcm in the study area (Fig. 5). Anomalous pealkd(8
uS/cm) are observed over WS13 Madanapuram, WS10adévgli, WS11 Regatta, WS6 Ponugodu, WS4
Kotaiahgudem, WS2 Ramachandrapuram. Such anomedduss arise from various anthropogenic activitied
geochemical processes prevailing in the regionheéfigconductivity may be attributed to high salinitygd high
mineral percentage in groundwater samples, whigererally due to the ion exchange and solubibrafirocess
taken place within the aquifers, in addition to teaching of agricultural runoff [22 and 2(fligh EC values
encountered at station WS13 may be due to higherafapollution of groundwater by the flushing alegching
action of rain, which transfers the surface contetidon and high EC is recorded northeastern patestudy area

(Fig 5).
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Fig. 5. Concentration of water EC in pS/cm
CONCLUSION

Electrical conductivity and pH to soil and waterKianagal surrounding area, Nalgonda district, AadRradesh
shows thamost of soil pH is represented the presence ohgtomncentration of neutral soluble saltigh and low
values recorded in station of WS10 (G.Yadavli) 8815 (Rayibavigudem) respectivelyencepH of water is
range from 7.46 to 8.08, indicating an alkaline diban of groundwater, in the study area, high éma values
recorded in station of WS4 (Kotaiahgudem) WS10 Y@davli). The electrical conductivity of soils higimd low
values recorded in station of WS13 (Madanapurant) 815 (Rayibavigudem). Higher conductivity may be
attributed to high salinity and high mineral pertizgye in groundwater samples, high and low valuesrded in
station of WS13 (Madanapuram) and WS15 (Rayibaegud
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