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To clarify the effect of vegetation and surface soil
removal on dissolved inorganic nitrogen (N) dy-
namics in a snow-dominated forest soil in north-
ern Japan, the seasonal fluctuation of N concen-
trations in soil solution and the annual flux of N
in soil were investigated at a treated site (in which
surface soil, including understory vegetation and
organic and A horizons, was removed) and con-
trol sites from July 1998 to June 2000. Nitrate (NO3

–)
concentration in soil solution at the treated site
was significantly higher than that of the control
in the no-snow period, and it was decreased by
dilution from melting snow. The annual net out-
puts of NO3

– from soil at the treated site and con-
trol sites were 257 and –12 mmol m–2 year–1, and
about 57% of the net output at the treated site
occurred during the snowmelt period. NO3

– was
transported from the upper level to the lower level
of soil via water movement during late autumn and
winter, and it was retained in soil and leached by
melt water in early spring. Removing vegetation
and surface soil resulted in an increase in NO3

–

concentration of soil solution, and snowmelt
strongly affected the NO3

– leaching from treated
soil and the NO3

– restoration process in a snow-
dominated region.
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Elemental Budget Calculation
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TABLE 3
Mean Ionic Concentrations and Quantities

of Water in the Snowpack in 1999

Note: Not detected concentration denoted as n.d.

TABLE 1
Mean Soil Temperatures (ºC) at Depths of

10 and 40 cm in Each Plot during the
Growing Season (June–October 1999)

Note: Different letters indicate significant differences
between sites.

TABLE 2
Mean Concentrations over a 2-Year Period from July 1998–July 2000 of Major Inorganic

Ions and pH in Soil Solution during the Snowmelt Period (from April to late May: SM)
and Other Periods (No-Snow and Snowpack, from late May to April the following year: NS)

Note: TR: treatment; CS: control (sasa); CT: control (tree-sasa). Values in parentheses are standard devia-
tions.
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TABLE 4
Net Output (Output-Input) of Elements and Water from Rooted Soil (40 cm) during

the Snowmelt Period (from April to late May: SM), Other Periods (No-Snow and
Snowpack, from late May to April the following year: NS), and Annual (July 1998–July 1999)

Note: TR, treatment; CS, control (sasa); CT, control (tree-sasa).
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