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The purpose of this study is to assess the ecological risk of paddy pesticides and their metabolites to riverine organisms.
The study involves three steps: (1) monitoring the concentrations of pesticides and metabolites in river water during rice
cultivation season; (2) conducting the acute toxicity tests of these compounds using native rivierine species; and (3)
comparing the peak concentration in river water with the acute toxic concentration for each compound.

We monitored the concentrations of ten paddy pesticides and their 12 metabolites in the Sakura River water, which
flows through in a rice-producing area in Ibaraki, Japan, from April to August, 2009. Herbicides and their metabolites
were tested for acute toxicity to a strain of the attached diatom, Mayamaea atomus, which had been isolated from the
river. The riverine insect, Cheumatopsyche brevilineata, was used as a test species for acute toxicity tests of insecticides
and their metabolites. The insect distributes widely in Japan and inhabits the river.

(1) The behavior patterns in the river differed among the pesticides. In the cases of rapidly degradable pesticides such
as clomeprop, pyrazolynate, benfuracarb, carbosulfan and fenthion, the metabolites were detected at much higher peak
concentrations than the parent compounds. In the cases of bromobutide, cafenstrol, diazinon, fenitrothion and fipronil,
however, the peak concentration of each metabolite was lower than that of each corresponding pesticide. These results
suggested that changes in concentrations of the metabolites probably depended on degradation rate and metabolic pathway
of the parent compounds and on the stability of the metabolites in environment.

(2) Acute toxicity of the metabolites to the diatom was lower than that of the corresponding herbicides, and
72-hr ECs values of the metabolites of bromobutide, cafenstrol, clomeprop and pyrazolynate were more than 1
mg/L. The acute toxicity tests using the insect revealed that there was approximately ten times of difference in 48-hr
ECs values between the insecticides and the metabolites. The metabolites of diazinon, fipronil, fenitirothion and
fenthion, had toxicity similar to the parent compounds. With the degradation of benfuracarb and carbosulfan,
however, the toxicity was reduced in the following order: the parent compounds > carbofuran >
carbofuran-3-hydroxy.

(3) To assess the ecological risk of the paddy pesticides and their metabolites to the riverine organisms, we
calculated modified Risk Quotient (mRQ: the peak concentration in river water / ECsg) for each compound. When a
mRQ for a compound is more than 1, the compound has a high risk to the riverine organisms. All compounds tested
in this study did not exceed a mRQ of 1. Therefore, we concluded that these compounds might have a low ecological
risk to the organisms in the Sakura river.




