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FVertical distribution of inorganic nutrients in the andosol field
that had successive applications of various kinds of organic matter for 20 years

Kunihiko KAMEWADA, Miyuki HIROSAWA

Summary :  We analyzed the effect of successive applications of organic matter over a period of 20 years on the deep-layer soil
chemical characteristics of an andosol field. In particular, we focused on the effects of the organic treatment on crop
productivity and on the surrounding environment. To a depth of 5m, phosphate and sulfate were the dominant anions,
whereas calcium was the dominant cation. The phosphate concentration was highest in the plowed topsoil and induced pan
layers, and decreased at deeper layers. The highest concentration of sulfate was found in the Imaichi pumice layer, at depths
of 0.5 - 1.0 m, and tended to decline with increasing depth. The calcium concentration, although highest in the plowed and
induced pan layers, was highest next in the clay layer (at a depth of 4 — 5 m), followed by the loam layer (1 —3 m). The
Imaichi pumice layer had a strong bipolar charge and resulted in high adsorption of both anions and cations. Conversely, the
clay layer adsorbed almost no anions.  The adsorption of phosphate strongly affected the electrochemical characteristics of the
soil layers. Sulfate was distributed in both the solid and liquid phases and contributed to changes in the electrochemical
properties, concentrations and movement of inorganic ions in the liquid phase. The amounts of each ionic species in the soil
layers was determined by the levels of chemical fertilizer and organic matter applied to the soil. The vertical distribution
patterns of the ions were strongly affected by the electrochemical characteristics of each soil layer. Most of the phosphate
applied over the 20 year period was accumulated within the top 1 m of the soil. Most of the nitrogen, however, was found at
layers deeper than 5 m, in the form of NO..  The highest concentration of NOs. at the 5 m depth was 2.1 mmol L™ (29.4 mg

kg™), in a test plot that had been treated with repeated applications of plowed-in dent corn.

Key words :  successive applications of organic matter, Andosol, exchangeable anions, exchangeable cations, vertical distribution
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