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Table 1. Stand description of study area

stand age 180 years

species Abies (30), Tsuga (42)

(volume percent) Pinus densiflora (3), Broad - leaved trees (25)
forest type natural forest

volume per ha 469m?®/ ha

Table 2. Stand - structure of study stand

average of average of number of volume per ha
species D.B. H. tree height stems per ha
cm m m?®
Abtes 60.2 21.8 40 126.36
Tsuga 60.7 21.7 24 74.12
Broad- 12.3 8.5 1204 116.80
leaved trees
Total 14.7 9.2 1268 317.28
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Fig. 2. Distribution of diameter of breast height.
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Table 3. Description of species - volumes per ha of study stand

. . . Broad -1 d Total compart t and
year \ species Abies  Tsuga  Pinus cave ° partmen

trees m® (%) sub - compartment(area)
1925 176(29) 225(37) 176(29) 30( 5) 607(100) 32 — % (18.84ha)
1935 126(29) 173(40) 103(24) 28( 7) 430(100) 32 — % (19.83ha)
1947 100(17) 150(25) 250(42) 90(15) 590(100) n # ( 4.35ha)
1947 100(30)  90(28)  70(21) 70(21) 330(100) n > ( 1.70ha)
1955 100(17) 150(25) 250(42) 90(15) 590(100) 59 —#1 ( 4.35ha)
1955 100(30)  90(28) 70(21) 70(21) 330(100) n > ( 1.70ha)
1961 100(20) 150(29) 170(33) 90(18) 510(100) 59 — & ( 4.35ha)
1965 71(19) 101(27) 116(31) 87(23) 375(100) 59 — 7z ( 5.14ha)
1971 132(40)  99(30) 33(10) 66(20) 330(100) 59 — % ( 5.74ha)
1986 120(40)  90(30) 30(10) 60(20) 300(100) n  ( 5.21ha)
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Fig. 3. Distribution of d.b.h. on each species.
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Table 4. Plan and actual results of selection cutting

Actual results
3
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512717,
Table 5. Species number of stems, basal area and volume per plot (0.25ha)
species sp. No Number of Volume Basal area
T stems(%) m*(%) m*(%)
3 Abtes firma 8730 10( 3.2) 31.588( 39.8) 2.981( 30.5)
VA Tsuga sieboldii 9130 6( 1.9) 18.530( 23.4) 1.814( 18.6)
2T A Castanopsis cuspidata 11750 5( 1.6) 0.169( 0.2) 0.037( 0.4)
var. sieboldii
T AT Quercus acuta 11820 29( 9.1) 7.214( 9.1) 1.038( 10.6)
vZyuagL Quercus salicina 12060 20( 6.3) 8.493( 10.7)  1.184( 12.1)
RA X Magnolia hypoleuca 16170 4( 1.3) 0.199( 0.3) 0.033( 0.3)
%3 Hlicium anisatum 16350 54( 17.0) 2.260( 2.9 0.482( 4.9)
X7 oNF Camellia japonica 20470 43( 13.6) 2.260( 2.9) 0.515( 5.2)
WX Cleyara japonica 20580 72( 22.7) 3.859( 4.9) 0.843( 8.6)
YA X Eurya japonica 20630 15( 4.7) 0.505( 0.6) 0.116( 1.2)
= 257 4} AN Daphniphyllum 31510 14( 4.4) 1.374( 1.7) 0.254( 2.6)
macropodum
a2IAxHTT Acer micranthum 32510 .2( 0.6) 0.138( 0.2) 0.023( 0.2)
a7 hLTT Acer mono marmoratum 32560 3 1.0) 1.043( 1.3) 0.134( 1.4)
ANTIFTH LT Acer sieboldianum 32830 3( 1.0) 0.052( 0.1) 0.011( 0.1
VT4 XV Ilex crenata var. 33240 1¢ 0.3) 0.021( 0.0) 0.005( 0.1)
Jukusawana o ,
TF /X llex inigra 33340 1( 0.3 0.039( 0.6) 0.008( 0.1)
vaz Ilex pedunculosa 33540 70 2.2) 0.151¢ 0.2) 0.036( 0.3)
W) o3 Euonymus oxyphyllus 34080 2( 0.6) 0.024( 0.0) 0.006( 0.1)
T X Cornus controversa 38400 3( 1.0) 0.584( 0.7) 0.085( 0.9)
aT7Z Acanthopanax 38520 5( 1.6) 0.378( 0.5)  0.068( 0.7)
sciadophylloides
T ¥ Lyonia ovalifolia 40750 2( 0.6) 0.220( 0.3) 0.047( 0.5)
var. elliptica
A X Symplocos myrtacea 43690 14( 4.4) 0.196( 0.2) 0.051( 0.5)
AXIxEHF Ligustrum japonicum 44000 2( 0.6) 0.021¢ 0.0) 0.006( 0.1)
total 317(100.0)  79.318(100.0) 9.777(100.0)
per ha 1268 317 39.1
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Table 6. Number of saplings per quadrat (0.01ha)

year Abies Tsuga Pinus
1930 (quadrat No.1/No.2) | 64/126 838/345 86 /24
1932 (quadrat No.1,/No.2) | 43/180 1259/466 102/59

Table 7. Estimated basal area per ha (m?)

diameter - | Terazaki’'s Terazaki’s selection forest
class plot No.1 plot No.?2 Study stand in Switzerland
d < 20cm - 5 7 12 2
d = 20cm 55 58 40 35
Total 60 65 52 37

Table 8. Measurement of light intensities

date : 1988.11.24 time: 11 : 50 ~ 12 : 05

climate : cloudy tool : Topcon digital light intensity meter (IM - 3)

measurement height : 1.2m high above ground
number of average of light standart deviation
measurement points intensity (lux) '

inside of stand 182 1579 1744

outside of stand 36 55651 30634

relative light intensity 2.8%

Table 6 (2 L1, FEFICEL OHEBIYIREL T2 Z Ehhh» 50, HEFFHEL 724& 912K
iz 72 B ADOHEBHIRED S vy, ZOBEEHIE Table 7 D& 912, BAEDKGIZ e L L TidHr
FfEA/NE VY TRICBWTURTL D L2074 D ME#AKRE (, ZDOIHKKL D4 D EF A
STWBRDTIR LW EEZ LMD, BEE TICEEN ZA R THLZREKD 2 9 LR OE
WM RN T — F LT 5 &, ) TRICBIT AME#E»IEFICKRE W LT A
5,
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Fig. 4. Points of the cut trees.
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Fig. 5. Crown-cover in experimental plot after selection cutting.
(O and ¥ denote coniferous trees and broad-leaved trees respectively)
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Fig. 6. Distribution of relative light intensity
in experimental plot after selection cutting.
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Photo 1 Disk measurement
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Fig. 7. Age-distribution of the cutt sample-trees.
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Photo 2 Annual-ring measurement
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Summary

The purpose of this study is to present an operating system by which the Abies and Tsuga forest
in Kirishima-yaku national park, Kagoshima is to be maintained continuously. In this paper the following
were described, (a) a process of the selection-cutting of Abies and Tsuga in the natural forest at Shintoko
area in Kirishima carried into execution in 1988, (b) a profile of the three experimental plots established
in this study-stand, (c) the growing process of this stand estimated with the use of data obtained by

the observation of sample trees cut off and by the ground survey.
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The structure of this study-stand before the selection-cutting was carried out showed a sort of
two-storied forest type in which Abies and Tsuga species occupied the upper layer and the broad-leaved
trees, the lower, respectively (Fig. 3 and Table 1 and 5). In the lower layer, only a few existences
of Abies- and Tsuga-saplings were noted. Existence of several saplings, however, was recognized in
the gap of crown-cover hardly recognizable in this study-stand.

At first, it was intended to cut all the trees bigger than 24cm in D. B. H., however, a selection-
cutting was carried out among the Abies and Tsuga species with larger diameter (Table 4). Before
the execution of selection-cutting the structure of crown-cover was noted to be relatively uniform, but
after the cutting it became broken-out (Fig. 5). The same tendency was noted in the distribution of
the relative light-intensity in this study-stand (Fig. 6).

Of the cut sample-trees, annual ring-measurement were carried out on the cutting-surface, with
the ascertainment of the fact that the oldest tree is the Tsuga species of 438 years old, and the sample
trees may be divided into three groups according to the tree ages (Fig. 7). Owing to this ascertainment,
it was reasonably assumed that at least 450 years before, in this area, there existed some Abies and
Tsuga forest, and about 300 years before a breaking of crown-cover was brought forth slightly but
constantly, followed by the natural regeneration of the Abies and Tsuga species. About 300 years before,
heavy breakings of crown-cover were brought out, inducing the wider regenerations of Abies and Tsuga
species. Since then, a natural growing process has been on the way in this regenerated stand without
any heavy breakings of crown-cover.

In this study-stand, three experimental plots were established with the purpose of newly presenting

the natural regeneration systems for Abies and Tsuga forests in the Kirishima area.



