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ABSTRACT

Aquatic ecosystems are dynamic and their tropie s¢acontrolled by physical and chemical cond#iaf water.
Pool-breeding anurans have complex life cycles plete them at risk from habitat loss and the ¢yali the wetlands.
These habitats were polluted on regular basis dltieet release of domestic sewage, industrial effijeorganic pollutants
and run-off from anthropogenic activities contamifertilizers. Anuran species that tend to spenachmaf the non-
breeding period within and near wetlands. The ¢paif water always has a deteriorate effect on ghevival and
development of anuran fauna. For the present relsemork two different anuran habitats in the Dadtrof Tumakuru,
Karnataka were selected. Samples were analyzedhforphysico-chemical parameters for the period ¢ gear
(2015).The water samples were collected from thdyshabitat and analyzed to determine the watelityyzarameters
such as temperature pH, electrical conductivity )(EGtal dissolved solids (TDS), alkalinity, G@nd dissolved oxygen
(DO) using titration and instrumentation methode®tudy revealed that high level of physico-chehpeaameters in the

urban aquatic habitat was vulnerable to the anfarama compared to the forest habitat of Tumakusirigt, Karnataka.
KEYWORDS: Anuran Habitat, Physico-Chemical Parameters, TumakRistrict, Karnataka
INTRODUCTION

The anuran fauna is an important biotic componéritashwater ecosystems. Researchers have prowgdran
decline is mainly due to water pollution. [1] arf].Chemical elements dissolved in the water comartei water quality
and affect the living organisms especially larvad adult frogs. The adult anurans remain exposeslater because of
their cutaneous respiration through which wateeenthe body continuously and thus remain unpreteitt contaminants.
Some workers studying the patterns of amphibiarerdity have found significant correlations with amatariables.
[3].The parameters selected for present reseaectharconstituents of natural water. Each physheaical water quality
parameter performs different functions. Temperaaifects the physical and chemical properties aewand also affects
the aquatic vegetation, organisms and their bickdgactivities. As frogs and toads are exotherthieir body temperature
varies with the surrounding environment, and ieetf the metabolic processes of the animal. [4¢ H is a term used
universally to express the intensity of the acididmline condition of a solution. All chemical ahwblogical reactions are
directly dependent upon the pH of water systemhpik great impact on eggs and larvae of anuranshvelte extremely

sensitive to acidity or extreme alkalinity. [5].€€trical conductivity (EC) is a measure of watguagty to convey electric
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current. The conductivity of water depends upondiecentration of ions and its nutrient statusstmeasurement of EC
is actually the measurement of all the impuriti€svater in form of excessive inorganic compone®s Total dissolved
solids (TDS) represent the amount of soluble incigaubstance in water. [7]. High or extremely IG®S volume
affected by the presence of both organic and imacgaompounds may lead to amphibian mortality. [@hrdness
represents overall concentration of divalent salish as calcium, magnesium, iron and zinc, buti@Qaland magnesium
are the most common sources for making water Ha&jdlotal alkalinity of water refers to the qualignd kinds of
components such as bicarbonates, carbonates anuklugs. Total alkalinity may be used as a tooltfa measurement of
productivity. Dissolved oxygen (DO) in water is gfeat importance to all aquatic organisms. Aquhébitat receives
oxygen directly from the atmosphere and also duthng photosynthetic activity of plants in water.eThresence of
dissolved oxygen is essential to maintain the higloems of biological life and to keep proper balanof various
pollutants thus making the water bodies health§].Qarbon Dioxide (Cg) is present in water in the form of a dissolved
gas. The excesses of €@ water negatively affect metabolism of aquatigamisms by causing hypoxia and necrosis. It

also influences their growth and reproduction.
STUDY AREA

Tumakuru City is located in the south eastern patarnataka state between 13° 06'30" to 13° 31'Nafith
latitude and 76° 59' 00" to 77° 19' 00" East Lamggt The city spreads over an area of 1043sq.kiindgalithin the
semiarid region and facing water scarcity as weltjaality problems. The diversity and distributminamphibians in the
aquatic habitat of city is not reported. But frogsd toads are inhabited in the ponds, ditches &agnant pools
(author observation). Two habitats were selectedttie present study.sitel: Amanikeffeéigure 1) Kannada literature
reveals thatKere' meanslakelt is the largest natural pond in the city, locatiedthe center Tumakuru District.
It is surrounded by dense human population. Pondives moderate rain water during monsoon seashis. pond is
threatened by the entry of the domestic waste waer industrial effluents. It also faces habitagfentation due to
construction of park by the City Corporation. Sit€varayandurga foreg¢Figure 2) It is a pristine forest located at an
altitude of 3896 feet above the sea level. Theeglasurrounded by large and small trees and mauatiz habitats with

less human population.
METHODOLOGY

Water samples for investigations were collectedmfrowo different sites from May to December 2015
(in accordance with Monsoon onset in South India) the timing of sampling was fixed between 2 ptan6p.m. The
water samples were collected in plastic bottles.thié water samples were taken to Zoology Resebhathof Tumkur
University for analysis. Water temperature was réed by immersing the thermometer into the sampbes after it was
taken out of sites. In order to estimate the deyie distribution of temperature, samples wereeotdld vertically from
top to bottom at regular depth intervals of oneeamgiH was recorded using pH meter, whereas asuctivity meter were
used to measure the volume of EC and TDS. Othempeters including Total Hardness, Total Alkalindlyd CQ were
analyzed through titration procedures. Modified Wén's method was followed for determination of tBéssolved
Oxygen. All the chemicals and reagents used weranafytical grade. The water samples were analyaestudy the

physico- chemical parameters by following the staddnethods of APHA [6] and [11].
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RESULTS & DISCUSSIONS

The results of the study has summarized in theeTab& 2 and illustrated in the Figure 3-10. Concahbout
anuran declines has increased steadily over thedpaade. [12]. Research into anuran declinesgsiog but has already
highlighted factors such as chemical pollutants afichate change as potential causes.[13].The fattertoad,
Bufocalamittawas protected by law in Britain in 1975. [14].Urtfmately in the district of Tumakuru, amphibianetisity
and their environmental status is poorly studiezhde no proper and definite conservation attemmseger conducted
here. Seven Anuran species were identified dutiegabove perio®uttaphrynis, Polypedates, Fejervarydlyla, Rana,
RachophorusandKaloula taprobanicaPresent study in Tumakuru district revealed poopfahian diversity and species
richness exhibited in Amanikere (sitel) comparedtvarayandurga forest (site2). During the entaege of study
period, from may to december 2015.Temperature tefilbas found to be in the range of 28 °C - 32 o that of the
aquatic habit in the forest is in the range of 20-28 °C, which has significant impact on the gtowhd survival of
tadpoles and adult anurans..The pH value in tled gis shown in the Table 1 was persistently belamdbit can stress
animal systems and reduce metamorphosis and suraiea [15]. At the same time, Table 2 showed Hi@?2 has normal
pH value in accordance with the scientific studiest suggest maintaining pH within 6.5 to 8.3 is tAnge where the
majority of aquatic organisms prefer. [16].The effef acidity on amphibians has also received atgieal of attention in
the past, and it can be expected that pH is likelgct as an additional stress among amphibiangsexpto agricultural
chemicals.EC volume was persistently high in thet Bite, this unfavorable range of EC is ableamdge eggs or induce

abnormalities into physical and physiological cleteastics of anuran larvae. [17].

It was noted that EC& TDS value was also recordeché extremely high than that of the normal level
(50.0 - 250.0 mg/L) in the urban site comparedadie@s$t aquatic habitat, may lead to amphibians rigrtaecause of
excessive organic and inorganic components whicghincontribute in making amphibian survival difficu[18].
This parameter was recorded high in the urban agteabitat Amanikere. Agricultural runoff and sewatpak will
increase the conductivity due to additional chleridhosphate and nitrate ions. Total Hardness raightaffect amphibian
population and survival as it was frequently higliesin normal quantity. [19]. He described negatfect of total
hardness when extending out of 75 to 200 mg/L. | Titaalinity was also entirely above the normal é¢¢50-150 mg/L)
in the first habitat. Thus amphibian habitats ie itel may fail to maintain hydrogen ion concdiiraand cause severe
destruction to eggs and larvae. [20]. £L®as also out of favorable limit which lies betwegR-25 mg/L in the
sitelcompared to second site. The,E@ncentrations can influence pH levels and it eacr with water to form carbonic
acid. Dissolved oxygen refers to the level of fnrem-compound oxygen present in water. It is an g parameter in
assessing water quality. The solubility of oxygel decreases as temperature increases. This ntleainsolder places can
hold more dissolved oxygen than warmer waters. .[21§ well correlated with Devarayandurga foreshene the
temperature ranges from 20 %28(Figure 3) compared to the urban habitat with tdmmperature was always above
28°C.The direct input of high levels of nitrogen (wiand manure) and the turbidity induced by livelstdisturbance leads
to poor water quality, low oxygen concentrationsi @ generally adverse environment for amphibiagsemd tadpoles.
Highly productive ponds experience wide swings issdlved oxygen and pH that can be detrimentahéosurvival of
amphibian eggs and larvae. [22].If nitrate conc®itns are high enough; adverse sub lethal eftectven mortality may
result for the anurans. The present study in tis&ricti of Tumakuru also revealed the same fact.r@lvehe study of

physico chemical parameters revealed high levgadifition in the aquatic habitat of urban area whédfect survival of
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not only eggs and larvae but also the adult frogd tobads. Therefore there is need of conservatianspto be

implemented urgently to save amphibian fauna irAtimanikere habitat of Tumakuru District, Karnatakalia.

FIGURES AND TABLES

Figure 1: Amanikere (Satellite View)

Table 1: Physico-Chemical Quality of Water in the Auran
Habitat of Amanikere —Tumkur District, Karnataka (2 015)

Figure 2Dearayandurga Forest

Parameters May June July August September October November December
Water Temp.(?C) | 31.06 +0.85 31.00 £+ 0.00 29.00 £ 0.00 29.00 = 0.00 30.00+0.00 | 29.00+0.00 | 29.00+ 0.00 | 28.00+0.00
rH 6.64+0.12 5.73+0.14 6.73£0.16 5.65+0.18 5.76 = 0.08 5.78+0.04 5.68+0.21 5.71+0.04
EC (us/cm) 1495.2+1016.8| 1379.0+£1068.2 | 1247.0+1040.5 | 1036.2+1844.0 | 1090.7+1048.2 | 1098.8+891.2 | 890.3+335.0 | 944.4£713.6
TDS mg/L 1003.1+614.3 | 1191.9+688.9 | 2322.9+965.1 | 1822.9+562.1 | 1208.7£722.9 |1204.9+632.9 [ 1407.7+£562.9 | 1174.9+623.9
T-Hard mg/L 280.3+121.7 251.7+179.5 340.7+186.6 240.0+£143 .4 200.3£71.1 237.7+63.5 242.7+45.8 262.7+54.3
T-Alk mg/L 412.44+339.1 320.0+167.1 419.4+266.4 347.6+120.8 304.0+£121.3 | 249.6+105.2 | 289.6+892.6 | 292.6+87.0
CO2 mg/L 14.8+4.1 12.8+2. 13.0+£16.2 20.0£16.9 21.0+16.0 18.0+14.0 17.0£13.0 20.0+£12.0
DO mg/L 355+0.13 3.19+0.59 3.06+021 2.16+045 2.19£0.65 2.18+0.53 291067 | 298+0.82

Table 2: Physico Chemical Quality of Water in the Auran
Habitat of Devarayandurga Forest, Tumakuru District, Karnataka (2015)

Parameters May June July Augnst September October November December
‘Water Temp.(°C) | 28.00+0.82 28.50 £ 0.58 26.00 £ 0.00 25.00£0.00 2425+ 0.50 2350+ 1.00 22.75+2.06 20.00 £3.16
pH 7.34+0.18 744 £0.15 7.61+0.34 6.26 £ 0.11 6.27 + 0.08 7.21+£0.16 7.28+0.12 8.30+0.11
EC (ps/cm) 873.75£39.02 | 886.25 £ 65.75 | 926.50 £ 42.69 | 988.75 £79.02 | 810.00 £ 69.55 | 976.00 £ 49.55 | 818.00 £ 72.55 | 863.00 £ 59.55
TDS mg/L 358.9+290.4 380.2+228.7 469.0+397.1 407.7+£222.9 337.84222.8 463.6+394.7 323.84229.8 318.7+201.7
T-Hard mg/L 111.6=89.4 116.7+84.8 103.3£98.3 164.4+100.4 145.3+127.3 128.3+117.5 143.3£123.56 163£143.5
T-Alk mg/L 196.0£155.9 220.0£167.1 226.6+184.8 276.6+194.6 266.6+£165.9 218.6+176.0 267.6x184.1 278.6+187.4
CO2 mg/L 8.7£7.4 7.1£4.9. 6.2+4.7 5.8£3.6 5.7+43 5.8+3.8 6.9£4.9 6.9£5.7
DO mg/L 10.45+0.17 10.20 £ 0.00 12.33+0.10 11.54+0.28 12.43+0.28 1047 £0.28 11.43 £ 0.28 10.41 £0.28
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