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Effect of "sewage" pollution on the early development of rainbow trout (Oncorhynchus mykiss)

Sewage treatment plants (STPs) are a necessary step in improving water quality before wastewater re-enters the water supplies. However, general wastewater treatment processes have been found to be ineffective against some emerging organic contaminants. Some pollutants cannot be eliminated during the conventional treatment process and sometimes even show negative removal efficiency. Downstream of the STP effluent exhibits not only organic pollution but also nutrient enrichment (more nitrogen and phosphorus) and higher temperatures. At the same time, increases in wastewater production and the capacity of municipal wastewater treatment facilities have led to a severalfold increase in sewage sludge production. In general, effluent discharges have the potential to alter the physical and chemical properties of the receiving water body, which may significantly change the nutrient uptake efficiency, organic carbon content, bacterial levels, and hydrologic characteristics of the aquatic system.

Aquatic organisms are particularly important targets because they are exposed to micropollutants from wastewater throughout their life cycle. Early stages are less able to compensate for a series of in vivo biochemical reactions caused by pollutants, so they are considered the most sensitive to contaminants in the whole life cycle of fish. However, the research on the impact of STP wastewater on fish is mainly based on sampling investigations and exposure experiments. Most sampling investigations are one-time or periodic studies with long intervals, and it is difficult to grasp the continuous dynamic changes within a specific time. Most aquatic animal exposure tests are performed under laboratory conditions, making it difficult to simultaneously take into account water exposure, food chain enrichment, and various other factors, especially long-term, low-concentration chronic effects in the environment. 

In this study, we will evaluate the developmental stages of rainbow trout (Oncorhynchus mykiss), which were photographed by stereomicroscope Leica M165 FC with camera (Leica DFC425C) during the field experiment. Each fish will be located at a specific stage based on the developmental characteristics at that time referring to the literature. We will compare the differences in developmental stages and growth parameters of rainbow trout at the control and exposure sites to study the long-term effects of "sewage" pollution on the early life stages of fish directly in the recipient stream affected by the STP.
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