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I. Introduction

Warm-temperate-evergreen broad leaved forests mainly extend from the southwest of Japan to
central Himalayas through a southern part of China. The forests are very few cases of vegetation in
the world. Warm-temperate-evergreen broad leaved forests at Mt. Ohmori in Aya, Miyazaki
Prefecture are the largest ones in Japan (about 1700 ha) and are precious forest ecosystem in the
world. However, deforestation was carried out and, present forests have many plantation sites with
the gap. Therefore, a project that aims to protect survived natural forests and to restore to the natural
forest from the plantation has started in Aya. Accumulation of the information about succession
mechanism from plantation to natural laurel forest is important for restoration of the natural forest.
But, there were no studies have documented in detail the process of secondary succession after the
clear-cut harvest of conifer plantations, and no studies have clarified the characteristics of the tree
species that appear in the process. Moreover, selective browsing of Sika deer on vegetation affected
the vegetation and in regeneration processes in recent years as deer population increases. However,
the related research findings are insufficient yet. The objectives of this study are 1) to clarify change
process of the vegetation and environmental factors in the secondary succession after the
deforestation of conifer plantation, 2) to clarify the forest formation mechanism from the viewpoint
of the characteristic of the tree by examining the traits of important species during the secondary
succession, 3) to clarify the influence of the browsing on the succession processes.

II. Study site and Methods
The study was carried out on Mt. Ohmori in Aya town, Miyazaki prefecture, Kyusyu,

south-western Japan. The investigation sites were selected in six places in middle part of
warm-temperate-evergreen broad leaved forest zone (altitude 600~800m) where the succession
stage was different; (D83 years old Hinoki (Chamaecyparis obtusa (Siebold et Zucc.) Endl.)
plantation, 285 years old Hinoki plantation, (310 years old secondary forest after clear-cut harvest
of about 80 years old Hinoki plantations, @15 years old secondary forest after clear-cut harvest of
about 80 years old Hinoki plantations, (®80 years old secondary forest after clear-cutting of natural
forest, and ® natural climax forest. Eight investigation plots in total (site 3 has 3 plots) were
selected. Survey items in each plot were, (1) all tree, sapling and seedling individuals occurring
inside the plot, (2) ground vegetation, (3) environmental factors (relative light intensity, soil moisture
content, soil pH, EC, C/N ratio),(4) sapling and seedling browsed by deer. And leaf life spans for 4
pioneer evergreen-broad-leaved trees and 2 canopy dominant trees were estimated from sampled
shoots.



III. Results and Discussion

1) Process of secondary succession on Mt. Ohmori

In warm-temperate-evergreen broad leaved forest zone on Mt. Ohmori, the early stages of
secondary succession ten years after the clear-cutting of conifer plantation were mainly composed of
evergreen broad leaved trees. The forest could reach nearly same amount of total basal area (BA) as
the climax forest within about 80 years, while the biomass of ground vegetation decreased (Fig. 1).

The topographical pattern of the recovering vegetation was analyzed in 10 years old secondary

forest. Toward lower slope plot to rest dimension such as BA, Max DBH, and Max Height were
increased. On the contrary, ridge plot had
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2) Tree traits of major tree species durmg the Figure 1. Vegetation change in secondary succession

secondary succession

A total of 14 tree layer species comprising of 10 evergreen broad-leaved, four deciduous
broad-leaved species were recorded in 10 years-old secondary forest. There were high-ranking
dominant 4 evergreen species, that is, Neolitsea sericea (Blume) Koidz., Neolitsea aciculata
(Blume) Koidz., Daphniphyllum macropodum Mig., lllicium anisatum L. Tree traits of these species
was summarized in Table 1. Average growth rate in height (cm/year) of 4 species has greatly
increased in 10 years-old secondary forest compared to those in understory of plantation. Among 4
pioneer species, N. aciculata and |. anisatum distributed at sub-canopy layer in climax forest.
Furthermore, these two species have relatively long leaf life span. Thus, it is thought that N.
aciculata and 1. anisatum are relatively shade-tolerant in comparison to N. sericea and D.
macropodum. Among the pioneer evergreen broad-leaved trees, there are variability in the height
growth rate, and the different responses by species causes different size distribution patterns by

shade-tolerant  ability,
Table 1. Tree traits of pioneer evergreen broad-leaved trees

and thIS mlght reSUIt In growth rate of height (cm/year) size distribution in
. . pioneer species 85 years old 10yearsold | leaf life span (years) ;
the d Ifferent su rVIVa‘I Hinoki plantation | secondary forest climax forest
Neolitsea sericea 9.90 24.23 1.06+0.23
pattern. In the process of Daphmonyllm macropedom 466 93.63 122 50.32 | SOt | understory layer
the restoration to the [Neolitseaaciculata 9.59 26.44 2.01+0.24 long | Understory layer &
ilicium anisatum 8.19 20.06 | 1.88£008] 0| sub-canopy layer

natural forest, it is
thought that the species characteristics play on important role for the secondary succession.

3) Current state of the deer browsing damage on tree seedling & sapling

There were apparent differences in palatability by species. Thus, the selective browsing of Sika
deer was confirmed. It must be important to evaluate the influence of the browsing damage on
vegetation quantitatively for the restoration planning to the natural forest.



