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ABSTRACT
Acute toxicity testing of freshwater bivalve, Lamellidens marginalis to Thiamethoxam, an organophosphate and
Triazophos, a Neonicotenoid insecticide was carried out. The median lethal concentration (LC50) of Thiamethoxam
and Triazophos for 24, 48, 72 and 96 hrs. was 91.83, 61.91, 38.46 and 25.79; 28.03, 13.39, 8.833 and 7.340 ppm
respectively. Analysis of results indicates that Lamellidens marginalis is highly sensitive to Triazophos than
Thiamethoxam.
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INTRODUCTION
Rapid industrialization and urbanization causes various environmental problems. Water pollution is one of the serious
problems in most of the countries. Abundant use of fertilizers and pesticides became essential for better agricultural
practices in most of the developing countries including India. Organisms living in aquatic ecosystem are exposed to
contaminants that move relatively quickly through this system. Pesticides became one of the leading polluting agents of
aquatic ecosystem (Phirke, 2008). The chief sources of contaminants are the industrial waste discharge, mining,
agriculture, household waste disposal and fuel combustion (Swarup et al., 2006; Saxena and Garg, 2011). The use of
agrochemicals in the field has the potential to change the aquatic medium affecting the tolerance limit of aquatic fauna
and flora as well as creating danger to the ecosystem. These agrochemicals adversely affect the non-target organisms,
especially plankton and fish (Joseph and Raj, 2011). Amongst the pollutants found in agricultural wastes, insecticides
are most hazardous since they have an ability to immobilize or kill the aquatic organisms at extremely low
concentrations (Cope, 1965 and Eisler, 1969).
However these chemicals may reach other ecological compartments as lakes and rivers through rains and wind,
affecting many other organisms away from the primary target. Only 0.1 % reaches the specific target (Lawson et al.,
2011). The significant increase of chemical emissions in the water resources has led to deleterious effects for aquatic
organisms (Matsumoto et al., 2006).Pesticides are major cause of concern for aquatic environment because of their
toxicity persistency and tendency to accumulate in the organisms (Joseph and Raj, 2010). Pesticides and heavy metal
salts are commonly pollutants of freshwater ecosystems where they induce adverse effects of the aquatic biota
(Chourpagar and Kulkarni, 2011).
Pollution of aquatic environment form industrial, domestic and agricultural waste has exposed important aquatic
organisms to contaminants which not only endanger their lives but also eventually enter the food chain leading to
serious public health hazards (Ilavazhahan et al., 2010). Acute toxicity test of single compounds is continually released
into the aquatic ecosystem from industrial and residential areas representing a potential risk to the aquatic biota
(Ebrahimpour et al., 2010). Srivastava and Singh (2001) evaluated toxicity of alphamethrin, dimethoate and Carbaryl
pesticides to freshwater snail, Lymnaea acuminata. Milam et al., (2005) evaluated the effects of pesticides of highest
risk to early of pesticides of highest risk to early life stages of six freshwater mussel species. Damasio et al., (2010)
identified major pesticides that may cause detrimental effects in bivalves species affected by agricultural pollution
using freshwater clam Corbicula fluminea.
In present investigation, the toxicity tests of the pesticides, Thiamethoxam and Triazophos in freshwater bivalve
Lamellidens marginalis are carried out.
MATERIALS AND METHODS
The freshwater bivalves Lamellidens marginalis were collected from the area of Hatnur dam which is situated on Tapi
river near Hatnur (nearly 35 kms away from Bhusawal city), District Jalgaon, Maharashtra state. They were brought in
a container to the laboratory. Before subjecting then to the experiments they were cleaned and acclimatized to the
laboratory conditions for 5 to 6 days. The adult medium sized bivalves were used for the study. The commercial grade
Thiamethoxam and Triazophos were used for toxicity evaluation. Ten bivalves each were exposed to different
concentrations of each pesticide in troughs containing five liters of water. The water of appropriate concentration of the
pesticide from trough was changed after every 12 hours. Simultaneously, control was maintained along with each set.
Three replicates were run for each concentration.
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Mortality was recorded after every 24 hours and data was analyzed so as to compute 24, 48, 72 and 96 hrs. LC 50 values
for two pesticides by probit analysis (Finney, 1951).
RESULTS
The LC10 and LC50 values of pesticides to L. marginalis were calculated for 24, 48, 72 and 96 hours by Finney’s
method (1951). The results of toxicity evaluation are summarized in table no 1. It is evident from the results (Tab. 1)
that the mussel L. marginalis was found to be highly sensitive to triazophos than thiamethoxam.
During the bio-testing, the bivalve showed response to pesticide treatment. At higher concentration, the animal secreted
copious mucus due to which the test solutions appeared to be turbid.
Table: Relative Toxicity of Thiamethoxam and Triazophos to freshwater bivalve Lamellidens marginalis.
Sr.
No.

1

2

Pollutant

Exposure
period in
Hrs

Regression equation

24
Thiamethoxam

Triazophos

LC10
in
ppm

LC50 in
ppm

Y = 7.787792 X - 10.28742

62.87

48
72
96

Y = 6.990659 X - 7.525892
Y = 6.581944 X - 5.432569
Y = 12.506194X -12.653045

24
48
72
96

Fiducial Limits
M1

M2

91.83

1.9217

2.0043

40.60
24.57
20.37

61.91
38.46
25.79

1.6198
1.5254
1.4398

1.9638
1.6446
2.4758

Y = 8.308645 X - 7.028287

19.65

28.03

1.4013

1.4941

Y = 6.732995 X - 2.585311
Y = 6.740732 X - 1.377587
Y = 7.495069 X - 1.488451

8.634
5.702
4.951

13.39
8.33
7.340

0.5472
0.2658
0.2741

1.7060
1.6264
1.4573

24 Hours

48 Hours

g==h=+
HHOs,,
,,,,,,,,,,,,,
,,,,..zzzz
z

g==h=+
HHOs,,
,,,,,,,,,,,,,
,,,,..zzzz
z

72 Hours

96 Hours

g==h=+
HHOs,,,
,,,,,,,,,,,,,
,,,..zzzz
z

g==h=+
HHOs,,,
,,,,,,,,,,,,,
,,,..zzzz
z

Figure 1. Regression equation for LC10 and LC 50 values of freshwater bivalve, Lamellidens marginalis after acute
exposure to Thiamethoxam
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Figure 2. Calculation of Regression equation for LC10 and LC 50 values of freshwater bivalve, Lamellidens marginalis
after exposure to Triazophos
DISUSSION
The problem of pollution of the water where the wastes are usually discharged has increased to a great extent in recent
years. On the other hand, all industries discharge their effluents indiscriminately in the adjoining water areas and
frequently cause serious hazard to aquatic life (Selvanathan et al., 2011).There are ample reports dealing with mortality
and pollution (Barak, 1955).
Experiments conducted during recent years have shown that pesticides are injurious to molluscs. The evaluation of
LC50 concentrations of pollutant is an important step before carrying further studies on physiological changes in
animals. In the aquatic habitation, the pollutant affect the non-target organism adversely, Lamellidens marginalis is one
such non-target organism. (Milan and Mulla, 1991) studied the effect of pyrithroid insecticides on non-target
invertebrates in aquatic ecosystem and noticed the population recovery or affected species to pretreatment levels. The
susceptibility of animals varies from pollutant to pollutant.
The poisoning by pesticides from agricultural fields is a serious water pollution problem and its environmental long
term effect may result in the incidence of poisoning of fish and other aquatic life forms (Jothi and Narayan, 1999).
Owing to the excessive use of pesticides, the environment and water resource are being polluted, thus endangering
aquatic life directly and human life indirectly (Gill et al., 1988). Chaudhari (1988) reported many behavioral changes
and tremendous mucus secretion in pesticide exposed snail Bellamya (v) bengalensis. Mucus secretion was observed in
Corbicula striatella on exposure to pesticides (Jadhav, 1993). In the present study it was observed that copious mucus
secretion was seen in animal exposed to triazophos, while little mucus was secreted in thiamethoxam exposed bivalves.
The determination of the LC50 values is of immense importance since it provides fundamental data for the design of
more complex disposal model. Pesticide affects behavior and get accumulate in the test animals and reduce their
survival rate. Extensive studies have been carried out all over the world on for the effects of pesticides on aquatic
organism (Cripe, 1994; Shanmugam et al., 2000). Many investigations have reported the toxicity of pesticides to
different species of animals. Results of pesticide toxicity are reported by other authors (Galli et al., 1994; Kaiser and
Devillers, 1994; Ruiz et al., 1997; Amoros et al., 2000). Variations in the degree of toxicity of different pesticides have
been reported by other workers (Ramana Rao et al., 1987).
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Phirke (2008) studied the toxicity of pesticides quinalphos and thiodan on freshwater bivalve Parreysia corrugata. Patil
(2010) reported LC50 values for the pesticides indoxacarb and thiamethoxam exposed to freshwater bivalve Parreysia
cylindrica. Mane and Mule (1984) reported the toxicity of endosulfan to two freshwater bivalves. Lamellidens
corrianus and Lamellidens marginalis in different seasons. Prasad Rao et al., (1994) reported increased rate of
mortality with increase of concentration and period of exposure to endosulfan in snail, Lymnaea luteola.
In present investigation, the freshwater bivalve Lamellidens marginalis established its LC10 and LC50 values, safe
concentration and lethal dose of thiamethoxam and triazophos. In the present study the rate of mortality of freshwater
bivalve Lamellidens marginalis has increased with increasing concentration and the time of exposure to thiamethoxam
and triazophos i.e. mortality rate is directly proportional to the time of exposure and concentration of the pesticides.
Since the LC50 value of triazophos for 96 hrs. is less (7.340 ppm) than that of thiamethoxam (25.79 ppm), it is further
concluded that, freshwater bivalve Lamellidens marginalis is more susceptible to organophosphate pesticide triazophos
than neonicotinoid pesticide thiamethoxam. It might be due to greater residual property of triazophos than that of
thiamethoxam in freshwater bivalve. This study has clearly indicated that any pollutant present in the aquatic
environment is toxic. It directly or indirectly harms the food chain but their mode of action could be different.
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