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EXTENDED ABSTRACT

Introduction

Pesticides are widely used to support agricultural production and livestock health but often
contaminate aquatic environments through runoff, atmospheric deposition, and leaching,
posing risks to ecosystem integrity and biodiversity. Abamectin, a commonly used avermectin,
targets pests in agriculture and aquaculture by acting as a GABA receptor agonist in
invertebrates, disrupting neural signaling and causing paralysis and death. While its toxicity to
non-target aquatic organisms such as fish is well documented, its effects on marine crustaceans
remain poorly understood. Crustaceans play key roles in marine food webs, and their decline
due to pollutants like abamectin could trigger cascading impacts across higher trophic levels.
Moreover, abiotic factors including salinity, temperature, pH, and light—shaped by natural
variability and climate change—critically influence organismal physiology and can modulate
pesticide toxicity by affecting biological responses or chemical properties of contaminants.
Despite their importance, interactions between environmental factors and pesticide toxicity are
insufficiently studied, particularly for marine crustaceans. This study investigates the acute
toxicity of abamectin on Artemia franciscana under varying salinity, light regimes, pH, and
temperature. Due to their rapid development, small size, ease of culture, and cost-effectiveness,
Artemia species are widely used in ecotoxicological research, making them ideal models for
studying combined effects of pollutants and environmental stressors.

Materials and Methods

Commercially sourced A. franciscana cysts were hatched in artificial seawater at 35 ppt over
24 hours, under constant aeration at 25°C with a 12:12 h light/dark cycle. Nauplii were then
exposed to abamectin at concentrations of 0.5, 1.0, 1.5, and 2.0 ug/L under the following
conditions:

1. Salinity effect: 25, 30, and 35 ppt at 30°C under a 16:8 h light/dark cycle.

Light regime: 35 ppt, 30°C under continuous light, continuous dark, or a 12:12 h

light/dark cycle.

pH effect: 6.5, 8.0, and 9.5 at 30°C and 35 ppt salinity.

Temperature effect: 25°C and 30°C at 35 ppt salinity.

Post-exposure recovery: Surviving nauplii were transferred to clean media under

constant conditions (pH =8.0, temperature 30°C and salinity 35 ppt) for 24 hours to

evaluate delayed toxicity.

6. Salinity shock: Post-exposure survivors were transferred to 15, 30, and 60 ppt salinity
to simulate salinity stress.

kW

All treatments were performed in triplicate. Mortality was recorded after 24 hours of exposure
and during the 24-hour recovery period. The interaction between environmental factors and
abamectin toxicity was analyzed using ANOVA at p <0.05.

Results
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Abamectin induced significant, concentration-dependent mortality in 4. franciscana, with
environmental factors modulating toxicity. Higher salinity (40 ppt), darkness, elevated
temperature (30°C), and alkaline pH (9.5) all increased toxicity. Post-exposure recovery tests
revealed delayed mortality, indicating persistent effects even after transfer to clean water.
Salinity shock following exposure further reduced survival, particularly at higher pesticide
concentrations. These results demonstrate the synergistic effects of environmental stressors on
abamectin toxicity and highlight the importance of considering such interactions in
ecotoxicological assessments.

Conclusion

Abamectin toxicity in A. franciscana is strongly influenced by environmental conditions
including salinity, temperature, light, and pH. These factors affect both acute and delayed
mortality, emphasizing their relevance in realistic ecotoxicological evaluations. The increased
toxicity under high salinity and temperature scenarios suggests potential future risks under
climate change, particularly in coastal lagoons, saline wetlands, and arid-region aquaculture
systems. Regulatory assessments should incorporate environmental variables and complex
exposure dynamics to more accurately predict pesticide risks in aquatic ecosystems.
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