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METHODS

Study Sites
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Soil N Fluxes in Three
Contrasting Dry Tropical Forests

Naoko Tokuchi1,*, Asami Nakanishi2,
Chongrak Wachirinrat3, and Hiroshi Takeda4
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Kyoto, Japan, 606-8502; 2Laboratory of Forest Information, Graduate School
of Agriculture, Kyoto University, Kyoto, Japan, 606-8502; 3Laboratory of
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A comparative study of N fluxes in soil among a
dry dipterocarp forest (DDF), a dry evergreen for-
est (DEF), and a hill evergreen forest (HEF) in Thai-
land was done. N fluxes in soil were estimated
using an ion exchange resin core method and a
buried bag method. Soil C and N pools were 38 C
Mg/ha/30 cm and 2.5 N Mg/ha/30 cm in DDF, 82 C
Mg/ha/30 cm and 6.2 N Mg/ha/30 cm in DEF, and
167 C Mg/ha/30 cm and 9.3 N Mg/ha/30 cm in HEF.
Low C concentration in the DDF and DEF sites
was compensated by high fine soil content. In the
highly weathered tropical soil, fine soil content
seemed to be important for C accumulation. Tem-
poral and vertical fluctuations of N fluxes were
different among the sites. The highest N flux was
exhibited at the onset of the wet season in DDF,
whereas inorganic N production and estimated
uptake of N were relatively stable during the wet
season in DEF and HEF. It is suggested that N
cycling in soil becomes stable in dry tropical for-
ests to intermediate in temperate forests. N depo-
sition may result in large changes of N cycling in
the DDF and DEF due to low accumulations of C
and N.

KEY WORDS: N flux, dry tropical, mineralization, N uptake,
N leaching
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Soil Sampling and Sample Preparation
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Total C and N
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Ion Exchange Resin Core
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In Situ N Mineralization — Buried Bag
Method
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RESULTS

C and N Accumulation
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TABLE 1
Seasonal Change of N Fluxes in Three Contrasting Dry Tropical Forests

N Flux (kg N ha–1)
Type of
Forest Type of N Flux Sep.–Nov. 98 Nov.–May 99 May–Sep. 99 Sep.–Nov. 99

DDF Production — 30.0 2.9 15.8

Leaching 25.3 2.5 3.7 29.3

Pool change 23.3 11.1 10.4 10.7

Estimated N uptake — 34.2 1.5 8.3

DEF Production — 57.1 22.9 37.3

Leaching 11.2 7.2 1.9 41.8

Pool change 18.5 15.2 12.8 33.8

Estimated N uptake — 52.7 23.6 3.5

HEF Production — 45.3 37.3 33.0

Leaching 1.3 0.3 3.6 6.3

Pool change 8.7 12.7 7.3 7.7

Estimated N uptake — 45.2 38.0 26.3
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DISCUSSION

C and N Accumulation in Dry Tropical Soil
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Seasonal and Vertical Difference in N
Cycling
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TABLE 2
Vertical Change of N Fluxes in

Three Contrasting Dry Tropical Forests

N Flux (kg N ha–1 horizon–1)

Type of Forest Type of N Flux 0–5 cm 5–10 cm 10–30 cm

DDF Production 28.6 11.4 4.3

Leaching 26.0 22.6 35.5

Pool change –5.2 –3.7 –3.7

Estimated N uptake 24.9 16.9 2.2

DEF Production 30.9 15.3 67.0

Leaching 26.9 44.6 50.9

Pool change –0.3 –1.2 16.9

Estimated N uptake 10.7 8.3 59.8

HEF Production 23.5 20.8 64.6

Leaching 12.0 9.4 10.1

Pool change 0.6 –0.9 –0.6

Estimated N uptake 16.5 22.4 49.7
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