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In this study, we evaluated spatiotemporal changes of soil nitrogen availability in a consolidated
paddy field and their determining factors. We hypothesized that soil nitrogen availability ismaintained
by an input of organic matter from rice growth as well as by its stabilization by soil clay fraction.
To reveal this hypothesis, the following experiments were carried out.

Experiment 1: Spatiotemporal changes of soil properties in a consolidated paddy field

Surface soil samples were collected thoroughly from a paddy field in 2002 and 2012. This field was
subjected to land consolidation in 1960s, heterogeneous manure application in the late 1970s, and land
leveling in 1986 and 2003. Analyses of soil chemical properties showed that soil fertility wasmaintained
during 2002 and 2012. The pattern of spatial distribution did not change significantly for many of the
properties, suggesting that land leveling carried out in 2002 barely influenced the distribution of
such stable properties. Analysis of the 6 "N value in soil suggested that the heterogeneous distribution
of soil organic matter observed in 2002 and 2012 was due to both past and recent applications of animal
dung manure. In addition, analysis of soil color was found to be effective to estimate the contents
of total N and acid-oxalate extractable Fe in soil (Moritsuka et al. in press).

Experiments 2 and 3: Effects of rice growth on soil nitrogen forms in an unfertilized field.

Surface soil samples have been col lected since 2010 from an unfertilized paddy field equipped with
planted and unplanted plots. Sampling was carried out before planting and at harvesting except for 2012
when samples were collected eight times around the year. Soil analyses indicated that the all forms
of soil nitrogen except for readily extractable inorganic N were influenced by organic matter and clay
contents more strongly than rice growth. Plot-scale heterogeneity of clay content was large enough to
mask the possible influence of rice growth on soil nitrogen forms. This field experiments will be
continued until 2014, which is the fifth year after fertilizer application was stopped.




