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Introduction

Yaku-lsland is famous for the alpine island where altitudinal distribution of vegetation ranging
from sea level to top of the mountain near 2000m is remaining. The whole altitudinal series of
vegetation are grouped into some forest zones Lower subtropical evergreen broad-leaved forest
(0 ~100m), Warm-temperate evergreen broad-leaved forest (100 ~800-1000m), Evergreen
broad-leaved /conifer mixed forest (800 ~1200m), Cryptomeria japonica forest (1200 ~1700m),
Pseudosasa owatarii grassland (1700 ~1935m). Deciduous broad-leaved forest such as Fagus
crenataisforest is not seen asaforest zonein Yaku-Island, though it can be seen at above 1000m in
Kyushu Island. And it is unique that Cryptomeria japonica iswidely ranging in altitudinal series of
vegetation.

In studying such an unique altitudinal distribution of vegetation, it is important to consider that
the change of altitudinal zonation pattern from tropical to temperate occurs at 20-30° N where
Yaku-lsland is located. In tropical mountains, forest pattern along the altitude changes by the
energy sum such as Warmth Index (WI) because for no seasonality. While in temperate mountains,
forest pattern along the altitude changes by the low temperature in winter such as the coldest
monthly mean temperature (CMT) because annual temperature range increases with increasing
latitude. For the reasons stated above, we can take the zonation of vegetation in Yaku-lsland as
northern limit of tropical atitudinal zonation pattern.

Such a basic structure of forest zonation in East Asiaislargely determined by climatic conditions,
particularly temperature. But few studies have documented about temperature conditions and its
correlation with vegetation pattern in alpine regions of Yaku-Island. This study aimsto clarify the
climatic gradients and vegetation pattern along altitudinal gradient in Yaku-Island located in 30° N,
and to correlate the climatic conditions with forest composition and structural changes, especially
distribution pattern of evergreen broad-leaved trees which is distributed continuously from the
tropics.

Study site and Method

Seven data logger (HOBO H8 pro, Onset Inc. USA) and nine sampling plots were established
along the altitudinal gradients from Om to 1600m at western part of Yaku-ldand. (1) All tree,
sapling and seedling individuals occurring inside the plot, (2) ground vegetation, (3) environmental
factors (soil moisture etc.) were measured. Data recorded were analyzed using monthly mean
temperature( ), monthly lapse rate (100, coldest monthly mean temperature (CMT, ),
Warmth Index (WI, month).



Results and Discussion

1) Altitudinal climate change

According to the data recorded (2000-2007), highest lapse rate of 0.76  100m™ was observed
in January, and minimum lapserate of 0.53  100m* was observed in June. CMT of -1 and WI
of 85 month, which is used asthe indicator of the upper limit for evergreen broad-leaved forests
in Japan, situated at respectively 1701m and 1201m (Fig.1).
2) Species distribution along the altitudinal gradient

A total of 76 species comprising of 58 evergreen broad-leaved, 5 coniferous and 13 deciduous
broad-leaved species were recorded. Based on the species existence data from nine plots, five forest
zones were classified at similarity indices of 75%: Lower evergreen broad-leaved forest (LEBF O,
25, 110m), Upper evergreen broad-leaved forest (UEBF 350, 600m), Evergreen broad-leaved/
Cryptomeria and Abies mixed forest (MF 900,1170m), Cryptomeria japonica forest (CjF 1300m),
Upper Cryptomeria japonica forest (UcjF 1600m).

WI>85 month (0- 1240m)

LEBF, UEBF and MF are included in this area. Composition of species and forest structure
changes along altitudinal gradient, though they are grouped into same evergreen broad-leaved
forest. While Litsea acuminata and Neolistea aciculate, which is grouped into Lauraceae and
with scaled bud, compose the canopy layer at Alt.350m, Illicium anisatum and Cleyera japonica,
which is grouped into Theaceae or Illiciaceae and with Hypsophyllary bud, compose the canopy
layer at Alt.600m. And altitudinal distribution of Lauraceae group is limited at around Alt.900m.
Illicium anisatum and Cleyera japonica can reach at higher altitude with tree height being short
and compose the underlayer of Quercus species. The factor of altitudinal limit of Quercus species
would be energy sum which decreases with increasing altitude. These species would not be able
to reach canopy layer under the low energy conditions and regenerate.

WI<85 month, CMT>-1 (1240-1701m)

CjF isincluded in this area. Almost evergreen broad-leaved species cannot compose canopy
layer under WI<85 . Although the number of deciduous evergreen broad-leaved species
increases from 1300m plot to high altitude, RBA of deciduous species at 1300m and 1600m are
respectively 3% and 9.83%. Coniferous species is dominating this area where both evergreen and
deciduous broad-leaved species cannot dominate for temperature conditions.

CMT<-1 (1701-1935m)

UCjF~ Pseudosasa owatarii grassland are included this area. Deciduous broad-leaved species

are supported to dominate under this temperature condition. But typhoon would disturb
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Fig-1: Temperature conditions and zonation of forest



