19979 124



HRER & X B

& KX #F

ol M= HE HLBMN WX o= RHI

19973 124

eAFo BE WHIBM X BAET

FERXRK =1
3 R El
3 R ED

AFoista st

19973 124



Vegetation Structure and Dynamics of Korean
Fir Forest Edges in Mt. Halla

Dae-Shin Kim
(Supervised by professor Mun-Hong Kim)

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF SCIENCE

DEPARTMENT OF BIOLOGY
GRADUATE SCHOOL
CHEJU NATIONAL UNIVERSITY

1997. 12



Jm
N

page
Abstract 000 o+ e e e e e e e e e 1
R = 2
0. Ax 2 89 - 0000 4
M A3 2 2F .« v v v v e ]
V. A& oo e 23
V. Q°F L. 25



Abstract

The Korean fir forest edges in Mt. Halla were ecologically analyzed
in order to determine their structural characteristics.

There distributed Korean fir trees at various growth stages and
dominated overstory trees with 2~3m of height and 8~16cm of diameter
at rtoot collar, although there were critical differences among the
investigated sites.

The saplings distributed mainly in forest edges. The frequency of
trees was high at the regions adjacent to edges and the frequency of
dead trees was low in the centers relatively to edges of forests. The
distribution areas of saplings were different from each other n
investigated plots. The trees of edges were in common in their growth
characters, so that they seemed to grow at same time.

In the structure of forest edges, canopy-dripline types were popular
in most of plots, although advencing types appeared in some plots. This
results showed that Korean fir forests gradually diffuse into outsides of
forests and was closely connected with formation of crown and
intereference of men.

The vegetation developments were divided into 4 stages based on
the height of vegetation and the importance value of tree species were
higher in Korean fir than in other species , the value of species diversity

was gradually decreased and the value of dominance was gradually

increased.
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Fig. 1. Location of investigation sites in Mt. Halla.

PI ~P VI : Plots investigated in Korean fir forests




Fig. 2. Three common structures of forest edges.

a @ Canopy dripline, b : Cantilevered, ¢ :
Advancing, dependent on how an edge was
created and how it has been maintained.

® : Indicates where the initial edge was created.

B : Indicates the point of edge maintenance.
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Table 1 . Comparison of mean growth and density among
plots on Korean fir forests in Mt. Halla. R
(mean/100m™)

Clear Crown Density
Plots  Height DRC” Length Width ( No/ NDTY
(cm) (cm) (cm) (cm)  100m>) (No/100m")

PIY R 461 1.78 16 36 61.0 -
M 2371 8.29 48 164 333 -
C 4674 1676 182 266 13.0 8.0
PO R 623 3.06 25 63 40.7 -
M 2289 1001 66 172 26.7 -
C 2936 13.22 120 211 15.7 33
pm R 418 2.54 12 41 57.8 -
M 181 8.34 40 137 36.8 35
C 3485 1522 130 195 33.7 6.0
PV R 201 1.12 8 198 90.2 -
M 1272 5.36 25 m 36.0 6.0
C 2061 9.53 82 148 42.3 85
PV R 618 253 14 60 304 -
M 2368 8.00 67 155 18.7 -
C 3442 16.00 110 252 215 1.0
PVI R 626 292 13 58 30.0 -
M 1470 6.94 31 115 50.0 -
C 1811 1020 33 143 28.3 1.0

"'P 1 ~P VI : Plots investigated in Korean fir forests.

? R(Remote), M(Middle), C(Center) : Distance from the central
region of Korean fir forests.

» DRC : Diameter at root coller.

¥ NDT : Number of dead trees.
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Table 2. Correlation coefficiencies among growth characters, density
and number of dead trees of Korean fir forests in Mt. Halla

Characters Y1 Y2 Y3 Y4 Y5 Y6
Height(Y1) 1.0000
DRC"(Y2) 9709 1.0000

Clear length(Y3) 9537 .9206™ 1.0000

Crown width(Y4) 9770 9761 .9033"  1.0000

Density(Y5) -7428" -72677 -6523°  -80047  1.0000
NDT?(Y6) 5648" 55127 64110, 5086 -.3088  1.0000

*' Significant at the 1% level, "~ Significant at 0.1% level.
" DRC : Diameter at root collar.
* NDT : Number of dead trees.
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Table 3. Characters of Korean fir forest in three common structures
of forest edge
Characters Advancing Canopy driline Cantilevered
3357 24.33 19.33
Individuals
22 - 48 11 - 56 15-23
Density of 9.71 5.33 5.12
upper story 6 - 14 1 - 20 1-9
Density of 17.57 10.00 1267
middle story 12 - 31 2 - 23 10 - 16
Mean distance 2.67 2.07 2.47
among Individualim) 547 _ 4 g 378 - 5.0 333 - 408
f)
Height{m) P& o 31
03 - 6.7 02 - 43 02 - 4.1
58 5.2 4.8
DBH(cm)
07 - 272 05 - 243 05 - 232
Distance of 198 8.3 32
forest edge(m) 125 - 267 53 - 11.7 05 - 45
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Fig. 5. DBH frequency distribution of dominant species

in Korean fir forest edges.

A.C:Abies koreana, R.M:Rhododendron mucronulatum var. ciliatum |
R.Y:R. yedoense var. poukhanense, T.C: Taxus cuspidata,
P.M:Prunus maximowiczi, A.P: Acer pseudo—sieboldianum
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Table 5. Indices of species diversity, evenness and dominance
and vegetation structures in Korean fir forest edges.

stage'’
Characters
I | m v
Number of quadrat 13 16 20 13
G d / (%)
round coverage(% B B 23 53
trees
subtrees - 28 56 o8
hurbs 92 87 82 75
Species diversity(H") 0.659 0.635 0.465 0.383
H’'max 0.909 0.978 1.079 1.207
Evenness 0.726 0.649 0.431 0.318
Richness 1.37 1.65 1.81 245
Dominance 0.274 0.351 0.579 0.682

" Indicate successional stage of Korean fir forest edges, below 0.5m
of tree height is [, 05 1m for O, 1 ~ 3m for I and above 3m for IV
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