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Short Communication

Acute toxicity of endosulfan and malathion on Chironomus ramosus
(Insecta : Diptera : Chironomidae) from north Cachar hills, Assam, India
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Abstract: Acute toxicity tests for the pesticides endosulfan and malathion on the larvae of Chironomus ramosus were conducted. Median
Lethal Concentration (LC,,) values of endosulfan were 0.55 x 10, 0.16 x 10 0.089 x 107 and 0.036 x 102 ppb respectively, while those
for malathion were 0.139 x 107, 0.054 x 10?, 0.019 x 102 and 0.0032 x 10 ppb respectively, at 24, 48, 72 and 96 hr. Thus Chironomus
ramosus larvae were more sensitive to malathion at all hours of toxicity tests than endosulfan.
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Introduction

Alarge number of unwanted substances reach to the fresh
water systems along with agricultural runoff. Among these, pesticides
play important roles in damaging fresh water ecosystems. Pesticides
also reach to water bodies either by direct application or along with
spray drifts, rainwater, sewage and industrial effluents. In addition to
the direct impact of pesticides on aquatic life, bioaccumulation of
contaminants through food chain in organisms is another important
factor to be considered. Extensive investigations have been carried
outall over the world including different parts of India for the effects of
pesticides on both terrestrial and aquatic organisms (Ramana Rao et
al., 1987; Cripe, 1994; Shanmugam et al., 2000; Dey and Gupta,
2002; Rahman and Siddiqui, 2005; Holem et al., 2006; Venkataramana
et al,, 2006; Singh and Singh, 2006, 2007; Johal et al., 2007,
Ramaneswari and Rao, 2008; Choudhary et al., 2008). Information
on the toxic effects of xenobiotic substances on aquatic forms are
rather scarce (Dey and Gupta, 2002) from North East India with no
published account from North Cachar Hills district of Assam. Agriculture
is the main economic activity of the district and a number of swamps,
ponds and ditches are there adjoining the agricultural fields. The
larvae of Chironomus ramosus are ubiquitous inhabitants of all types
of water bodies of North Cachar Hills district. Members of the family
chironomidae (Insecta: Diptera) are among the most tolerant insect
groups and are considered good bioindicators of heavy metals such
as Cd, Cu, Pb, Zn, acid mine drainage contaminated with As, and
several pesticides (Kosalwat and Knight, 1987; Madden et al., 1992;
Harrahy and Clements, 1997; Martinez et al., 2001; Sinha, 2001;
Mousavi et al., 2003; De Bisthoven et al., 2005). The present study,
therefore, attempts to investigate the acute toxicity of an organochlorine
pesticide, endosuifan and an organophosphorus pesticide, malathion, on
the larvae of Chironomus ramosus. The farmers in the district commonly
use these two pesticides to control various insect pests in the agricultural
fields. Itis also expected that such investigations using indigenous species
would lead to the development of regional ecotoxicological databases
for site-specific toxicity information (Buikema et al., 1982).

Materials and Methods

Third instar larvae (6 to 7 mm) of Chironomus ramosus were
collected from their natural habitats and acclimatized for 24 hr in
laboratory conditions. The larvae were starved during this period.
They were then exposed to graded concentrations of endosulfan and
malathion ranging from 0.032-1.8 x 102 ppb, and 0.0018-0.56 x 102
ppb, respectively, by making appropriate dilutions from stock solutions
of the two pesticides in dechlorinated water.

For determining LC, values of the two pesticides, 10 larvae
were placed in a PVC container of 200 ml capacity having 100 ml
of the test solutions of a given concentration. No food was given
during the 4-day exposure (Gupta, 1995). Mortality was recorded
at24, 48, 72 and 96 hr. Dead organisms were removed and test
solutions was renewed every 24 hr. Each concentration was tested
in 10 replicates.

Acute toxicities of endosulfan and malathion on C. ramosus
were determined by estimating median lethal concentrations (LC, )
of each with the help of log-probit analysis (Finney, 1971; Buikema
etal., 1982).

Results and Discussion

Mean LC, values of endosulfan and malathion at 24, 48, 72
and 96 hr for C. ramosus are depicted in Fig. 1, which reveals that the
C. ramosus larvae were more sensitive to malathion than to endosulfan
atall hours of toxicity tests. The 24,48, 72 and 96 hr. LC,  values for
endosulfan were 3.96, 2.96,4.68 and 11.25 times more than those for
malathion, respectively. Thus, malathion becomes more toxic with
increasing exposure time up to 96 hr. One-way analysis of variance
(Table 1) between the LC, values of endosulfan and malathion also
reveals significant differences, indicating that the two pesticides have
distinctly different toxic effects on C. ramosus larvae.

Variations in the degree of toxicity of different pesticides have
also been reported by other workers (Ramana Rao et al., 1987).
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Table - 1: Results of one-way analysis of variance (ANOVA) between 24-
96 hr LC, values of endosulfan and malathion

Parameter d.f. F-ratio p

LC,, values of 1.30 8.092
endosulfan and
malathion

<0.05

0.7
0.6

0.5

0.4 1
0.3

LC,, ppb x 10

0.2 1

0.1 0.054

0.03
0 ‘ ‘ — - 0.00¥¢

24 hr 48 hr 72 hr 96 hr

Fig. 1: Median lethal concentrations (LC,, + SD) of endosulfan and malathion
at24-96 hr for Chironomus ramosus

Thus the present study also points out the possibility that although
organophosphorus pesticides may have less long term residual
effects than that of organochlorines like endosulfan, their short term
acute toxicity up to 96 hr is even more hazardous. Chironomus
ramosus larvae were found to be much more sensitive to endosulfan
than the tadpoles of three anurans, viz., Microhyla ornata,
Limnonectes limnocharis and Bufo melanostictus (Dey and Gupta,
2002). As aquatic insects are very important elements of food webs
(Clements et al., 1988) and Chironomus sp are known to be one of
the most tolerant species of insects, the present investigation shows
that extremely low concentrations of endosulfan or malathion in water
may disturb the aquatic ecosystem as a whole. Chironomid larvae
exposed to DDT and the herbicide Dacthal were found to exhibit
morphological deformities (Madden et al., 1992), while
organochlorine, organophosphate, carbamate and pyrethroid
pesticides were found to adversely effect their survival and certain
biochemical processes (Ibrahim et al., 1998). As the agriculture
departments of this region frequently advocate the application of
endosulfan and malathion at a concentration of 1.0 ppm for control of
insect pests, our findings of the acute toxic effects of these two pesticides
on non-target organisms at even sub-ppb levels put serious
constraints on their continued use.
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