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ABSTRACT

Abamectin is used for the insect and mite pests control cotton, citrus fruit, vegetables, potatoes and other crops. Abamectin is not
directly used in aquatic ecosystems, but it may have adverse impact on aquatic environment. The aim of this study was to determine
the acute toxicity of abamectin (insecticide) on Daphnia magna (Straus, 1820) (Cladocera, Crustacea). D. magna were obtained from
the Cukurova University Fisheries Faculty Freshwater Fish Research and Application Station. In the experiment, five different
concentrations and one control group have been used. Each experiment was repeated two times. In this research, the static test
method of acute toxicity test was used. The experiments were conducted under laboratory conditions at 20+2 °C. The results have
been estimated with the dose-response data and were fitted with a log-logistic model by using R 3.0 statistical computation
environment and DRC library. The 24-h and 48-h acute LCs, values were determined. According to the results, acute toxic effects
researched Abamectin, the 24 h and 48 h LCs, acute toxic lethal concentration values for D. magna were calculated to be 0.020 pgl*
and 0.0043 pgl™.
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INTRODUCTION

Due to their being heavy toxicity and difficulties of decomposition, pesticides are one of the most important
toxics which needs to be fully considered in the nature. Especially in the waters, contamination of pesticides can
be caused oxygen shortage and fish poisonings, other aquatic organisms of mass mortality.

Abamectin is used for the insect and mite pests control cotton, potatoes, citrus fruit, vegetables and
other crops. Abamectin is not directly used in aquatic ecosystems, but it may have negative impact on aquatic
environment. Veterinary drugs such as the avermectins are widely used in veterinary medicine as anthelmintics
against internal and external parasites of pigs, cattle, and horses, goats, and sheep (Campbell and Benz 1984;
Suarez 2002; Tisler and Erzen, 2006).

Daphnia magna is one of the most significant fresh water species used in ecotoxicity testing through the
world. It has been used commonly to detect the toxicity of effluents, water and sediment samples and has been
demonstrated to be sensitive to many environmental contaminants (Yegane et al., 2008).

In this study the aim was to evaluate the effects of abamectin, insecticide widespread used in agriculture
throughout the Cukurova Region, on D. magna are investigated by the static test method of acute toxicity test.

MATERIALS AND METHODS

In this study, D. magna were obtained from the Cukurova University Fisheries Faculty Freshwater Fish Research
and Application Station.

In this study, the static method of the acute bioassay methods was applied (APHA, AWWA, WEF,
1998). D. magna were taken to stock the aquariums for adaptation to the laboratory conditions. Reproductive
daphnia were separated and young neonates were used one day before the start of the experiments. Two days
prior to the experiment was stopped feeding the D. magna. In the experiment 100 ml glass flask were used and
pH, temperature values in both the experiment and stock aquariums the was observed. Observations were made
at 24 h and 48 h the results recorded.

The research includes two sections; preliminary and main experiments. The concentration determined in
preliminary experiments was used in the main experiments. In the study, five different concentrations 24 h (0.01,
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0.02, 0.03, 0.04, 0.05 pgl™) and 48 h (0.003, 0.006, 0.009, 0.012, 0.015 pgl™) together with the control group
(0.00 pgl™) were used test flask. Each experiment was repeated twice.

Initially, abamectin (18gl™) was prepared. The concentrations used in the preliminary and main
experiments were then taken from these stock solutions.

As a result of the experiments, the mortality rates of D. magna were determined 50%. The results have
been calculated with the dose-response data that were fitted with a log-logistic model (Jeske et al., 2009) by
using R 3.0 (R Core Team, 2013) statistical computation environment and DRC library (Ritz and Streibig, 2005).

RESULTS
The experiments were conducted under laboratory conditions at 20+2 °C, pH 7.1-8.6. The calculated 24-h and

48-h acute LCsg, values (95% confidence limits) of abamectin, using a static bioassay system for D. magna were
0.020 pgl™ and 0.0043 pgl™.
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Figure 1. LCs, value of D. magna for 24 hours.
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Figure 2. LCs, value of D. magna for 48 hours.

DISCUSSION

Different results are reported in various sources about the lethal concentration values established from the
experiment done to detect the effects of pesticides on fishes. There are some causes of these differences, such as
the fish biology, living conditions, chemical and physical properties of water and the methods applied (Findik et
al. 2001)

As a result of the experiments, abamectin the 24-h and 48-h LCs, acute toxic lethal concentration values
for D. magna were determined to be 0.020ugl™ and 0.0043ugl ™ respectively.

Some results of the toxicity studies were performed with values abamectin, 96-h LCs, value for
Cyprinus carpio was determined as LCs, 1.243 mgl™ (Hedayati et al., 2014); 96-h LCs, value for Danio rerio
was determined as LCsy 33 ugl'l 96-h LCs, value for Chironomus xanthus was determined as LCsq 2.67 ugl'l,
48-h ECs, value for Daphnia similis was determined as 0.0051 pgl'1 (Novelli et al., 2012) ; 96-h LCs, value for
Msyidopsis bahia was determined as LCs, 0.0022 pgl™ (Wislocki et al.,1989 ; Kolar and Erzen, 2006) have been
reported.

According to these conclusions; compliance with reports of LCs, values 0.0051 ugl™ and 0.0022 pgl™
we have determined for abamectin in this study. The difference with the others reports are thought to be caused
by the differences in species, living environment, length, age and ambient temperature.

Consequently, when the LCs, values determined in the experiment were taken into consideration, it was
observed that the LCs value reduced as the application time of the pesticide was extended. In terms of the lethal
effects of insecticide and the conclusions obtained in other researches, it is considered that trading formulations
may also be influential in terms of these study results. The conclusions of the research are opinion to be a guide
for practitioners who are engaged in scientific work, particularly for the safeguard of aquatic ecosystems.
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