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To assess pesticide contamination in coastal waters affected by surface runoffs of coastal
rice paddy fields, occurrence and concentrations of pesticides in freshwater areas, coastal
waters and marine bivalves of Kirishima City, Kagoshima Prefecture, Japan were examined by
GC-MS and a potential biological monitor for rice pesticide pollution in coastal ecosystems
was also identified. Five separate studies were conducted, either in the ﬁeld or in the
laboratory, to address these objectives.

In Study 1, a total of sixteen pesticides were detected in four freshwater areas including a
wastewater reservoir that are directly influenced by paddy effluents during the 2005 rice
planting season. Mefenacet, flutolanil and fenobucarb had higher maximum concentrations
detected and were frequently detected. Herbicides had higher concentrations in the earlier
stages of the rice planting season while the insecticides and fungicides had higher
concentrations in the later stages. The concentrations and temporal patterns of pesticides
detected in the wastewater reservoir is comparable to that of the rivers. In Study 2, a total of
eight pesticides were detected in coastal waters that receive effluents from a wastewater
reservoir temporarily collecting surface runoffs of coastal rice paddy fields. Mefenacet,
fenobucarb and iprobenfos were the most important pesticides based on their maximum |
concentrations and frequencies of detection in the coastal waters. Detected concentrations were
relatively low and their distributions were influenced mainly by tidal fluctuations. In Study 3,
toxic units in freshwater areas were less than one implying low environmental risk. In the
coastal waters, mefenacet and fenobucarb also pose little hazard to marine organisms especially
to a marine diatom Chaetoceros sp. and a marine amphipod Hyale barbicornis. In Study 4, a
total of eight pesticides associated with rice cultivation were also detected in Mytilus
galloprovincialis, Barbatia virescens and Saccostrea mordax also exposed to effluents of the
wastewater reservoir. Fenobucarb, iprobenfos, isoprocarb and mefenacet were frequently
occurring and in higher concentrations in bivalve tissues. The resident bivalve B. virescens
accumulated more pesticides in higher frequency and in higher concentrations compared to the
transplanted M. galloprovincialis. In Study 5, both B. virescens and M. galloprovincialis
bioaccumulated waterborne mefenacet, fenobucarb and iprobenfos under laboratory conditions.
The uptake and depuration rates for all three pesticides were relatively similar between these
two bivalve species such that their bioconcentration factors are at about the same levels.
Iprobenfos had high bicaccumulation {actors followed by fenobucarb and then by mefenacet in
both marine bivalves. Foodborne pesticides were not generally bioaccumulated.

Based on these results, it seems rice pesticide pollution do not pose any hazard to coastal
organisms. However, monitoring of pesticide residues in the study area must be done every rice
planting season since sudden downpours or stormy weather conditions may lead to rapid
discharge of a substantial volume of pesticides carried by surface runoffs of coastal rice paddy
fields to a wastewater reservoir or even directly into the sea as effluents may overflow due to
heavy rain. Both B. virescens and M. galloprovincialis could be used to monitor coastal
pollution by rice pesticides. The habitat preferences of these species, however, which greatly
affected their distribution in coastal environments, will largely determine their utilization for
biological monitoring without the need for the complicated transplantation of non-residential
marine bivalves. Nonetheless, the risks of pesticide residues in these bivalves on their predators
should be studied in the future.
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