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This study aimed to provide the basic information for planning the suitabie restoration strategy of natural
forest after logging of conifer plantations. For this aim, I investigated the mechanisms and influencing factors
of natural forest recovery after clearcutting of conifer plantations in a warm-temperate Japan, and proposed the
techniques for predicting and judging the forest recovery based on natural regeneration processes.

1. I investigated factors affecting forest recovery in former large-scale conifer plantations abandoned after
clearcutting. I found several human factors, i.e., land-use histories and stand age, to affect forest recovery more
strongly than natural environmental factors such as topography. The influences of these factors were thought to
be promoted by controlling the abundance of the advanced regeneration as the source for forest recovery.

2. In order to clarify the relative contribution of advanced regeneration, buried seeds and dispersed seeds to
forest recovery, I carried out experimental clearcutting 6f the plantations and undertook a detailed tree census
before and after clearcutting. The seedlings germinated from the buried seeds were effective to the cover of the
soil surface immediately after clearcutting. However, when we aim to recover vegetation dominated by the
late-seral canopy trees within as short a period as possible, advanced regeneration is the most important and
reliable source of post-logging regeneration. I also compared forest recovery after clearcuiting between with
and without understory-clearing treatments, i.e., with and without conservation of advanced regeneration. The
understory-conserving treatment could preserve understory as surviving individuals by high proportion (60% or
more). [n the understory-clearing treatment, a high proportion (60% or more} of the advanced regeneration also
recovered by resprouting. However, recovery from resprouting alone showed a risk of simplification of the
species composition because the resprouting ratio depended on trees size and species. Thus, conserving the
advanced regeneration intact was appeared to enhance the speed and biodiversity of forest recovery.

3.1 anaiyzed the effects of adjacent natural forest to logged plantations focusing on distribution of advanced
regeneration before logging and the regeneration of trees after logging. In the result, the range of ca. 30m from
an adjacent natural forest was found to have significant effects encouraging the accumulation of advanced
regeneration and seedling establishment after logging. However the short-term effects on post-logging
establishment of seedlings showed stochastic variations controlled by the local structure of the adjacent forest,
seed masting and predation, which made the effects difficuit to be expected. Thus, there is a high risk associated
with relying on the edge effects for expeditious natural forest recovery after clearcuiting, _

Based on these results, I proposed the criteria for successful recovery of natural forest after logging adopting
on the measure of abundance of advanced regeneration, which provides a more reliable predictor of forest
recovery than measures based on seed rain from adjacent seed sources. 1 suggested, a prediction technique of

natural regeneration using by geographic information such as land-use history and forest inventory taps, and

the appropriate technique for encouraging natural regeneration before and after clearcutting.
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