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Regeneration Process after Disturbance of
the Pinus densiflora Forest in Korea
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Department of Biology, College of Natural Sciences, Seoul Women's University

Abstract

In order to clarify regeneration processes and mechanisms of the disturbed Pinus densiflora for-
est, responses of Pinus densiflora to gap formed by disturbance were analysed by growth of
saplings and mature and growth equations were obtained from branch growth of mature trees and
height growth of saplings, and age distribution of saplings and young trees recruited within gap
was analysed in relation to gap age.-

Height growth of saplings within gaps was accelerated after gap formation. Such abrupt
increases of growth of saplings after the gap formation might be resulted in the difference of
growth of saplings between gap and non-gap areas. In fact, height and diameter of saplings in the
central part of gap were larger than those of saplings in marginal parts of gap and non-gap area.
However, density of saplings was not different in both parts. In addition, growth of annual rings
of mature trees bordering on gap also increased after gap formation. Branch growth of mature
trees bodering on gap was 6.3 ~ 6.5 cm /year and the mean radius of gaps created by death of
only one canopy tree was about 3 m. Therefore, for those gaps to be closed by branch growth it
will take 46 years, Growth of saplings within gap showed exponential equation. Fifty years will be
required for the saplings to enter the forest canopy by the exponential growth equation. There-
fore, gap created by only one tree might be closed by branch growth of surrounding canopy trees
in advance of being done by height growth of saplings. But gaps created by death of trees more
than 2 will be closed by the growth of saplings. Among the regenerating saplings and young trees
within gaps, individuals established in advance of gap formation were more than those established
after the gap formation. From these results, it was assumed that the disturbed Pinus densifiora
forests in these sites were regenerated by height growth of saplings recruited in advance of gap
formation,
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Fig. 1. Height growth curves of Pinus densiflora saplings occurred within gap. Arrow indicates the
estimated year of gap formation.
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Fig. 2. Changes of height, diameter (D) and density of saplings of Pinus densiflora according to the
distances from the center of gap.
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Fig. 3. Radial growth patterns of mature Pinus densiflora bordering on the gap (1 to 3) and consisting
of closed canopy which was not disturbed (4 and 5). Arrows indicate the estimated year of
gap formation.
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Fig. 4. Branch growth of mature trees of Pinus densiflora bordering on gap and those in Pinus
densiflora forest of the closed canopy. Vertical arrows indicate the estimated year of gap for-
mation.
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Fig. 5. Height growth of saplings of Pinus densifiora within gap and under
the closed canopy. Vertical arrows indicate the estimated year of yr) Kok
gap formation. (Trimble and Try-
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on 1966, Runkle 1982), 2 AT (Quercus rubra, 8.2cm/yr) BHthe = th (Trimble
and Tryon 1966).
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Fig. 6. Decreasing curves of gap area. 50 years on X-axis indicate the year required for the saplings
to enter the forest canopy. Straight lines inclined to the right indicate the case in which gap
area i1s decreased by the branch growth. When these lines meet X-axis, it means that gap is
closed and X-value at the moment indicates the year required for the gap to be closed. 1 gap,
2 gaps and 2 gaps indicate gaps formed by the death of 1, 2 and more than 2 trees,
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Fig. 7. Age distribution diagrams of Pinus densiflora forest around the gap and of the closed canopy.
In each diagram, lower diagram indicates age distribution all the individuals including mature
trees and regenerating trees and upper diagram indicates that of the only regenerating
individuals. Vertical arrows indicate the estimated year of gap formation.
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