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Monitoring the Response of Chemicals in River Water
by Daphnia magna

Mikio Kikuchi and Meiko Wakabayashi

Surmmary

Biomonitoring fests were used to assure that rivers and streams contain water of sufficient quality to
support aquatic life. Daphnia magna were exposed to the water samples collected from 16 sites of 12
rivers and streams in Tokyo and its neighborhood, and the organism’s acute response was monitored. This
species was chosen because of high sensitivity, ease of culture, and the amount of historical toxicity data
that has been generated. The mobility of the organism was acutely inhibited at six rivers and streams
tested. Discharge to these sites was from paddy field, and which was a significant proportion of the total
flow of the streams and rivers. To find out what was causing the toxicity, the chemical analysis was
undertaken for these water samples. Gas chromatography - mass spectroscopy of the samples revealed the
presence of some pesticides in the water samples. The concentrations of organophosphate insecticides such
as fenitrothion and diazinon in the water samples correlated well with the toxicity measurements of each
sample. Determination of the toxicity of these insecticides to Daphnic magna revealed median effect con-
centrations (EC50) of below 1 ug/¢ . Daphnia magna is crustacean and represents one of three tropic
levels that constitute a typical aquatic food chain. The significance of detecting these insecticides at acute-
ly toxic concentrations to Daphnia maegna in the streams and river waters indicates that they cause
adverse effect on some aquatic lives such as crustacean and benthic insect, hence the entire aquatic com-

munity would have a negative impact due to sources of insecticide pollution.
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