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This dissertation seeks to explain life history and decay process of leaves of tropical
forest trees showing large contribution in primary production and mineral cycling from
viewpoints of conservation and sustainable management of a tropical secondary forest. It
consists of several complementary studies on phenological behaviors of vegetative and
reproductive organs, gradient of leaf longevity along natural and human disturbance, cost

- performance of leaves in a branch, decay ratio and nitrogen behavior in decay process of
fallen leaves.

Phenological observation during three years revealed that leaf-fall rates in a year with
normal rainfall peaked in the first dry season, January-February; leaves made up one-third
of mean annual litter fall. Larger trees had highly synchronized leaf fall during the peak
shedding period. Smaller trees shed simultaneously during severe drought. Reproductive
fall rates in the year with normal weather peaked in May (flowers) and August (fruits).
Seasonal patterns of flowering and fruiting were classified into three groups. Understory
species had an “extended flowering” pattern with high sprouting ability. Twigs < 0.5 ¢cm
diameter tended to fall in proportion to the 3/2 power of leaf-fall rates; therefore, Tt could
be assessed to be autonomous twig fall in relation to the pipe model theory. It was
suggested that this phenomenon is common in a tropical rain forest because of confirming
of similar result with data of another forest.

Demograhic observation of leaves revealed that leaf longevity had the wide range from
(.23 year to 1.20 year, and showed positive correlation with stem hardness. Basing on the
trade-off relationship between stem hardness and stem growth rate, species with lower
likely prioritize a higher volume of growth at early growth stages over the physical strength
of sten.  This trait is though to be advantageous for species suffering frequent
disturbance. Observed Jeaf longevity was proportional to the expected one satisfying the
minimum maintenance cost of a twig from the weight ratio of leaves to stalks on it.
Assessment of the niche of these species in a secondary sere according to stem hardness
verified that leaf longevity increases with progressing succession as a regulation of the
weight ratio. .

Observation of decay process with litter-bag revealed that a tropical rain forest had high
decay rates at the initial stages and apparently low rates during the severe dry weather.
When time trends of carbon-weight loss could be approximated by a single exponential
curve, the average value of decomposition factor was 2.3 times of one in an evergreen oak
forest in Japan. The temperature coefficiency between these two forests was Q)p=2.2.
The carbon/nitrogen ratios of litter gradually decreased with the progress of decomposition
at the initial stages, then tended to be constant at the last stages in both forests. Basing on
these results it was suggested that fungi association has advantages in the decay process
and recent frequent severe dry weather would largely impact on not only growth process
but also decay process.
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