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Vegetation Structure and Species Diversity of Subtropical Forests
in the Ryukyu Isdlands, South-western Japan

Y asuhiro KusoTa

Kagoshima University

Present study investigate the stand structure and spedes compasition of the subtropical for-
est in Yanbaru, the Ryukyu Islands, southern Japan. The purpose of this study is to address the
mai ntenance mechanismsfor species diversity of the subtropical forest, according to stand devel-
opment processes. Successional change of secondary forests can provide baseline information for
conservation purposes. In order to actudly understand stand reconstruction, it is necessary to
track changes in various developmental stands over time The thesis of this study is closdy re-
lated to the conservation issue, because the subtropicd forest of the Ryukyu Island supports
many specialized endemic animals and plants. Most of these forest have been leased to the U.S.
Marine Corpssincethe 1970sfor jungletraining. By virtue of that, the natural forestsin the U.S.
Marine Corps Area are the only one remaining, ironically, while the forests outside the Marine
Corpstraining area have been cut down. Few years ago, it was determined between the Japanese
and U.S. governments that these |eased area would be returned to Japan. And so the management
and oonservation of these forests after their return back to Japan is becoming a controversial
issue. For example, some local residents living in Okinawa assert their right to engage in for-
estry. Of course, some ecologist are against this. But my belief is that our scientists should pro-
pose a sustainable use plan, guide lines for reasonable forestry in the subtropical forest.

The density and basal area of stem -* 2 m height in eight permanent plots (30 x 30 m)
ranged from 8311 to 9024 ha-1, and from 28.1 to 75.6 m2ha-1 , respectively. The constituent tree
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species are approximately fifty per plot. The canopy layer was dominaed by Distylium
racemosum and Castanopsis sieboldii, and the understory was dominated by Camellia
lutchuensis, Psychotria rubra, Ardisia quinquegona, Randia canthioides and Meliosma |epidota
ssp. squmulata. The stand development showed that leaf mass reached its upper limit during 20
to 70 years from initiation, and aove ground biomass continued to increase. Growth patterns
were different among developmental phases or sites, depending on the degree of heterogeneity
of stand structure. The depression of species diversity in the midd e developmental stage seems
to berelated to the dominance or thinning mechanisms of C. sieboldii throughout stand develop-
ment, which is likely to interact with structural diversity of the subtropical forest in Yanbaru.
These results suggest that structural attributes of the subtropicd forest vary with site condition.
Vaiation in the growth dynamics may reflect a heterogeneity of nutrient/water availability due
to topography or land-use history. Thus it is difficult to detect successional convergence across
sites.

In order to understand the dynamics of the subtropical forest more completely, we need to
investigate the functional relationship between site condition and competitive effects among
trees, which brings about various patterns and processes at the stand level. Although the present
study as a first step investigates stand development and spedes diversity based on comparing
plots of different stand ages in a subtropical forest, we confirm that the answer to the questions
rai sed above and the future devd opment of this project are significant for conservation of natural
forests remaining in Y anbaru, the Ryukyu Idlands, southern Japan.
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