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induced toxicity of copper sulphate to freshwater snail Bellamya bengalensis showed mortality,
which increased with increase in concentration and time of exposure to intoxicant. Experimental

-

eroup of snails were intoxicated by using I, 2, 3, 4 and 5 ppm concentrations of copper sulphate
for 24, 48, 72 and 96 hrs of exposure. Mean LC50 value observed 0.36 ppm and safe
concentration was 0.056 ppm for snail Bellamya bengalensis.
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INTRODUCTION

Survivality of aquatic flora and fauna in balanced ecosystem is under threat due to
contamination of toxic pollutant in media. Among the pollutants, heavy metals are
conservative contaminants which enter the aquatic environment through a number of
ways (Bryan, 1976; Forstner & Wittmann, 1979; Langston & Spence, 1994). Residues of
toxic chemical substances, if accumulated cause adverse effects on the organism.
Toxicity of chemicals results in harmful effects on living organisms and it generally
referred to as dose- dependent (Kamble er al., 2009). The toxic metals cause serious
effects to aquatic ecosystem, as it almost forms a repository for the industrial effluents
and city sewage (Satyanarayana et al., 1985). The freshwater invertebrates in general and
molluscs in particular are sensitive to heavy metals. Marine invertebrates, especially
molluscs, therefore have been widely used as monitors of trace metal pollution. (Phillips
1977, 1980: Bryan ef al, 1980 & 1985.) High concentration of heavy metals often found
in aquatic ecosystem responsible for mortality of snail (Bhosale & Shahu, 1991). Morley
et al. (2003) found that the increased mortality of infected snails Lymnaea pere!ra and L.
stagnalis exposed to heavy metals may have a number of additional consequences for
host-parasite interaction. Few investigators have evaluated the toxicity of some toxicants
on some of the molluscan species. Toxicity of methyl parathion and thimet in freshwater
molluscs Lymnaea stagnalis (Bhide & Sharma, 1998) and Viviparus bengalensis (Panwar
et al., 1982) have been reported. The sensitization during pre-exposure to Cu in
freshwater implies that induction of protein and additional tolerance did not occur, and
some deleterious effects of pre- exposure was carried over, contributing to the impact of
the subsequent lethal concentration. Prolonged exposure of copper (without acclimation),
especially at lower salinities, would incapacitate aquatic organisms to perform normal
metabolic functions. (Prabhudeva & Menon, 1992; Ahsanullah & Ying, 1995).

Perusal of literature reveals that scanty information is available on heavy metal
toxicity to the molluscan snail, therefore in present problem we decided to evaluate the
effect of heavy metal copper sulphate on the mortality of snail Bellumya bengalensis.
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MATERIALS AND METHODS

The freshwater snail, Bellumyu bengalensis was selected for the present study, since
it is locally available throughout the year. Snails were collected from 'Rajaram tank' near
Shivaji University, Kolhapur. Healthy snails having same size and weight (23-26 mm.
shell height and 2.8-3.5 g weight) were selected for experiment. Experiments were
carried out in plastic troughs having 5 liters capacity. Water miscible Copper sulphate
(3CuS0,.5H,0) was used as intoxicant. In one experiment snails were divided into six
eroups. First as control group of snail, remaining five groups of snails were intoxicated
with 1. 2, 3, 4 and 5 ppm of copper sulphate for 24, 48, 72, and 96 hrs of exposure. In
each group 10 snails were used after completion of exposure period percent mortality was
calculated and graphically presented. The whole experiment was repeated thrice, for the
correct evaluation and calculation.

A) Cualculation of LCs, values : The per cent mortality during intoxication of
copper. the probit values of mortality (Y) and concentration of metals (X), LnX. LnX’,
LnXY. LY. ZLnX", and TLnXY were calculated.

LCsy = 5-a
b
The values of *b” and “a’ of the above equation were calculated by the following formula:
ZLn x.ZY
SLnXY - e
n
b= = . <
(ZLnX)
FLOX® o sseossumes
n

n is total number of concentrations used.

a= Y -bLnX
where. X is concentration of heavy metal and Y is mortality.

B) Calculation of safe concentration : The safe concentration of each heavy
metal was calculated by the formula proposed by Hart er a/. (1945) as follows :

48 hrs TLM x 0.3

where, ¢ = Safe concentration

24 hrs. TLM

48 hrs. TLM

TLM = Median tolerance limit or LCsq value for that exposure period.
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RESULTS

(a) Mortality at I ppm : 12% of mortality was observed after 24 h, 22% after 48 h, 27% after
72 h, and 32% after 96 h. of intoxication. 100% mortality was not found upto 96 h.

(b) Mortality at 2 ppm : 20% mortality was recorded after 24 h, of exposure, 35% after 48 h.,
42% after 72 h. and 47% after 96 h. 100% mortality was not recorded unto 96 h.

(¢) Mortality at 3 ppm : At 3 ppm. 35% mortality was recorded after 24 h, 55% after 48 h.
62% after 72 h, and 65% after 96 h. 100% mortality was not up to 96 h. of exposure.

(d) Mortality at 4 ppm : At 4 ppm 57% mortality was observed after 24 h, 75% after 48 h.
77% after 72 h and 77% atter 96 h. 100% mortality was not observed up to 96 h.

(e) Mortality at 5 ppm : At 5 ppm 75% mortality was observed after 24 h, 85% after 48 h,
90% after 72 h, and 95% after 96 h of intoxication. 100% mortality was not observed even after 96
h of intoxication. All the data are represented in Table No. I, 11, 11l & IV, Graph No. 1,2, 3 & 4.
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DISCUSSION

Mortality study is an important criterion in toxicological analysis. Mortality is one of
the most noticeable effects of any chemical to the animal. Toxicity depends on internal
cellular structure, its metabolism and also on several factors such as its availability and
occurrence, complexation of other chemical reaction and also absorption potential by
species to the toxicant. To support this Bryan (1976), has listed a series of factors
influencing toxicity of heavy metal to aquatic animals. Which include source of metal,
concentration of metal, food and feeding mechanism of animals, internal immunity of
organism and also tolerance capacity of animal to the toxicant. The survivality and
mortality of aquatic organism, under toxic conditions depends upon temperature, salinity,
dissolved oxygen, pH, hardness, and also on genetic diversity of species in aquatic body
(Mc Kee & Wolf. 1963; Holden, 1973; Brungs et al., 1977). Seth et al. (1990) observed
mortality to Viviparous bengalensis (Swainson) when exposed to 2-methoxy ethyl
mercuric chloride and copper sulphate and found that both are toxic to snail depending on
concentration and time of exposure. Similarly mortality effect of mercury was studied on
Crepidula formicate by Thian (1984). Martin (1979) reported 59.9 pg I of copper
accumulation in the body of Mytillus edulis which was lethal to the snail causing

Table I : Mortality percentage of Bellamya bengalensis during intoxication of copper at different
time intervals (24-96 h.)

Cu. cone. Intoxication period
(ppm) ,
24 h : 48 h i 72 h : 96 h
__.Control ' 00 00
2 L35 42
3. S 62
5 85 90 95
Table 1l : Numerical data of ‘b’ and ‘a’ for the calculation of LCs, values of copper for Bellamya
bengalensis .
Exposure time in (h.) Values of ‘b’ and “a’ with reference to snail
ﬁb’ ‘a!
24 2.84 3.49
48 ' 2.87 3.93
12 2.89 4.09
) 96 3.0l 4.19

Table I11 : Numerical data for the calculation of LCs values of Copper for Bellamya bengalensis

Exposure time in (h) LCsValues, ppm Mean LCs,Value,
ppm
24 0.52
48 0.37 0.36
72 0.31

96 0.26
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Table IV : Numerical data for estimation of ‘b’ and “a’ in relation to mortality due to copper in
Bellamya bengalensis .

[ 24 h 48 h

' i “Con ! 3 i - Con

. % : Pro- : o . Pro- !
morta  bit f;pm LnX  LeX?  LoXY | morta bit ;pm  LoX | LnX* | LnXY

lity o (Y) X) : -lity (Y) ()
42 382 |1 0 0 0 22 4.22 |1 0 0 0
20 415 |2 0.30 0.09 1.251 33 401 |2 0.30 0.09 1.389
35 4.61 |3 0.47 0.22 2.201 35 5.12 |3 0.47 0.22 2.445
57 517 1 4 0.60 0.36 3.116 75 567 | 4 0.60 0.36 3.416
75 567 |5 0.69 0.47 3.965 85 603 |5 0.69 0.47 4.218
sy = ZLnX XY= ZLnX
53 4 = ;ZLnX ZLnX 256 = 2‘ZLnX ZLnX
4 Y=' 2.079 = = 7 2.079 = =
4.68 LnX= | 114 10.53 = LnX= | 1.14 11.46
) 0.416 5.13 0.416
72 h 96 h
% | Pro- | o 5 % Pro- | Gon i

morta . bit ;pm LnX | LnX? | LnXY | morta | bit :)pm LnX LoX?® | LnXY

i -lity (Y) X) -lity (Y) (X) :

27 438 |1 0 0 0 32 453 |1 0 0 0
42 479 |2 0.30 0.09 1.444 47 492 |2 0.30 0.09 1.482
62 530 |3 0.47 0.22 2331 05 538 |3 0.47 0.22 2.569
77 573 | 4 0.60 0.36 3.454 77 373 1 4 0.60 0.36 3.454
90 6028 |5 0.69 0.47 4.390 95 6.64 |5 0.69 0.47 4.644
Y= ZLnX Ty = ZLnX
26.3 = ZLnX | ZLnX 272 = Z:Ln)( ZLnX
i 2079 | = - S 2079 | = =
Y= LnX=1{ 1.14 11.82 544 LnX= | .14 12.15
5.30 0416 ' 0.416

mortality. Awati ef al, (2004) have investigated the mortality of Thimet 10-G on snail
Bellamya bengalensis for the different concentrations and found lethal dose to the snail.
They also observed that the mortality of snail was time dependent and also concentration
of toxicant intoxicated to the snail.

In present investigation mortality has presumably resulted from a failure to balance
rate of incorporation of copper into detoxification pathways resulting in increased rate of
uptake of Copper under high exposure and concentrations. The rate of mortality in snail
Bellamya bengalensis varies to different time intervals. Percent mortality increased with
increase in concentration of Copper and also increased with increase in the exposure
period. The LCs values of copper for different time interval 24, 48, 72 and 96 hrs were:
0.52, 0.37, 0.31 and 0.26 ppm respectively. The mean LC50 concentration of copper to
the snail was 0.36 ppm. of copper sulphate is toxic to snail. Mortality of snail is
depending upon concentration and time of exposure etc. The LCs, value determined by
calculation and by graphical method coincided with each other with negligible difference.
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Therefore, the results of the present investigation provide concrete proof for the
correctness of LCs, value of copper sulphate to the snail Bellamya bengalensis.
Depending on calculated results safe concentration of copper to snail Bellamya
bengalensis was 0.056 ppm.

As the mortality occurred due to intoxication of different concentration ot copper at
different time intervals, results its toxicity to the snail Bellamya bengalensis. Lethality
occurred due to intoxication of copper in snail Bellamya bengalensis required further
histological and biochemical investigations.
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