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Stable Isotope Analysis of Water Contamination in Reclaimed Farmland Areas of
Kasaoka Bay
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Nitrogen (N) and phosphorus (P) concentrations have been reported to be high in the main drainage
canals in the reclaimed areas of Kasaoka Bay, where livestock farming is the most common form of
agriculture. In the present study, water quality was monitored bimonthly from May 2009 to February 2010
and monthly from March to October 2010 at four or five sites in each of three branch canals running
through farmland areas with different uses: (i) grassland, (ii) livestock and forage crops, and (iii) livestock,
forage crops and horticulture. Concentrations of total N and P in water were higher for land use in the order
of (ii) livestock and forage crops > (iii) livestock, forage crops and horticulture > (i) grassland. We also
investigated the mechanism of N contamination by analyzing stable isotopes in drainage water, soil plots in
all areas, and forage crops in area (ii). Abundances of natural fractions of '*N (§'°N) and '®0 in nitrate-N
indicated that N contamination in canals could be attributed to the high rate of manure compost application
on fields of forage crops owned by livestock farmers in areas (ii) and (iii) and the fact that ammonia
volatilization and/or denitrification occurred in the fields and/or in the canals. Further, ammonia
volatilization from a cowshed was inferred based on significantly lower '°N values in orchard grass and
soil in plots closer to the cowshed. The present study indicates that excess application of manure compost
causes N contamination of water and that ammonia volatilization from livestock affects soil N in reclaimed

land.
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