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The role of litter production and decomposition
of dominant tree species on the nutrient cycle
inonatural forests with various substrate conditions
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The litterfall, primary production and litter decomposition form important pathway
for the nutrient cycling in the forest ecosystems. The litterfall is flux of carbon and
nutrients into soil decomposer subsystem. Nutrients mineralized during
decomposition process is important for the production of biomass. In the present
research, I examined the litter production, decomposition rate of dominant species
and its role on the nutrient cycling in heath and peat swamp forests in Kalimantan
(Indonesian Borneo). I carried out research on the rate of decomposition of some
dominant species and theif nutrient release in cool-temperate forest in Hokkaido
northern Japan. In Hokkaido, the research areas were set in early and late
successional vegetation on volcanic substrata. In this thesis, I addressed the role of
litter production, litter decomposition and nutrients released from litter on the
nutrient cycling in quite different soil types, from low to high soil nutrient content
and along successional gradient.

The total annual litterfall was estimated by periodical sampling with litter
traps, and the rate of decomposition was estimated from the decreasing mass of
litter inside the litter bag. The dynamics of litterfall in heath and peat swamp
forests was characterized by seasonality and tree species composition. Every
dominant species had their own pattern of releasing nutrients: whether the rapid

release of nutrient or the retention of nutrient. The standing biomass and litterfall
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. rate were higher in peat swamp forest than in heath forest. Peat swamp forest
showed lower decomposition rate, resulting in higher litter accumulation on the
forest floor, compared to heath forest. Results suggested that nutrient cycling took
longer in peat swamp forest than in heath forest. In most terrestrial ecosystems, the
type of limitations is determined by the supply of nitrogen and phosphorus and
nutrient use efficiency (NUE) of them. There was correlation between litterfall and
nitrogen, phosphorus supply in heath and in peat swamp forests. Heath forest was
more efﬁcienf in their nutrient use, thus more efficient in retranslocating nutrient
compared to peat swamp forest. To determine the effect of frequent forest fire on
the decomposition process, two dominant species of heath forest were selected for
the study (Tristaniopsis obovata (Benn.) Wilson et Waterhouse and Callophyllum
pulcherrimum Wall. ex Choisy). Decomposition rate of the two species was higher
in intact than in post-fire stands. From C/N ratio dynamics and nitrogen release, T.
obovata rapidly released nutrient and C. pulcherrimum retained nutrient. This
suggested that forest fire did not change the function on differentiation of nutrient

dynamics on these two species. ‘

The rate of decomposition of two dominant species was measured in
cool-temperate forest in early and late successional gradient of volcanic substrata.
The decomposition processes of a pioneer tree Populus maximowiczii and a late
successional tree Quercus crispula were monitored. The decomposition rate across
sites was significantly greater for P. maximowiczii than for Q. crispula. The
decomposition rate of P. maximowiczii with a low lignin content increased with the
age of vegetation. By contrast for Q. crispula with a high lignin content, the rate
of P. maximowiczii was almost stable in five vegetation types. During the
decomposition process, K was the only element that decreased in concentration for
both species. The decomposition rates of leaf increased with the age of vegetation,
while that was opposite for stem. In the case of the comparison of decomposition
rate in poor and rich soil nutrient content, the rate of decomposition was
significantly higher in high soil nutrient content in tropical and cool-temperate

forest.
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of dominant tree species on the nutrient cycle
inonatural forests with various substrate conditions
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