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ABSTRACT

The vegetation pattern of Mt. Odae based on the soil humidity gradient showed 3 types: (1) the
forest of Pinus densiflora under the mesic or xeric conditions of the low altitudinal area, (2) the
forest of Acer including A. mono, A. pseudo-sieboldianum and Tilia amurensis under the submesic
or subxeric conditions and (3) the forest of Quercus including Q. mongolica of the higher
elevational area and Q. variabilis of the lower elevational area under the xeric condition. Water
content, organic matter and total nitrogen of soil were relatively low in Pinus densiflora and
Quercus variabilis communities while they were relatively high in Betula platyphylla var. japonica
and Quercus mongolica communities. According to the result of cluster analysis based on similarity
indices of the communities, the proposed successional sere in the forest vegetation of Mt. Odae
was as follows.

P. densiflora community — P. densiflora + Q. mongolica community — Q. mongolica + A.
pseudo-sieboldianum community.

P. densiflora community — P. densiflora + Q. variabilis community — Q. variabilis community
— (. mongolica + Q. variabilis community — Q. mongolica + A. pseudo-sieboldianum com-

munity.
T. amurensis community — Q. mongolica + T. amurensis community Q. mongolica
A. mono — Q. mongolica + A. mono community __ 1 A pseudo-
B. platyphylla var. japonica community — Q. mongolica sieboldianum
+ B. platyphylla var. japonica community community

Key words : Vegetation pattern, Soil humidity, Cluster analysis, Successional sere.
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Fig. 1. Topography and study plots of Mt, Odae (Arabic numerals represent the serial number of sampling sites),
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Fig. 2. Climate diagram in Taegwallyong meteorologi-
cal station near the study area (1971~1996).
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Fig. 3. Population chart(3-1~7) for 7 dominant species and mosaic chart(3-8) for vegetation pattern of Mt. Odae.
* Arabic numerals on the curved lines of Figs. 3-1~7 represent the isopleth of importance values of population.
* The vertical axis of elevation means the gradient of temperature and horizontal axis means the gradient of moisture

condition from mesic on the left to xeric on the right.
3-1 : A population chart for Quercus mongolica.
3-3 : A population chart for Acer mono.

3-5 : A population chart for Betula platyphylla var. japonica.

3-7 : A population chart for Pinus densiflora.

3-2 . A population chart for Tilia amurensis.

3-4 : A population chart for Acer pseudo-sieboldianum.
3-6 : A population chart for Quercus variabilis.

3-8 : Mosaic chart for vegetation of Mt, Odae..
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Table 1. Soil properties in each forest commumty in Mt. Odae

. Water Orgamc Total Available o
Communities pH content{(%) matter (%) mtrogen(mg /100g)  phosphorus(mg /100g) (%)
A 57 25.1 5.8 2.24 8.42 3.39
B 5.6 27.2 5.9 2.80 12.63 3.41
C 5.5 30.2 12.0 4.48 . 1.37 6.93
D 53 31.1 21.1 5.04 8.42 12.18
E 4.3 41.9 14.1 4.48 2.54 8.14
F 5.0 62.5 15.1 5.07 7.58 8.72
G 5.1 61.8 20.9 6.32 5.05 12.07
H 5.6 65.9 21.5 5.80 10.95 12.40
I 5.2 52.9 21.7 6.43 7.37 12.53
J 4.8 53.0 19.0 6.50 6.16 10.97
K 4 5 52 6 12 O 5.10 4.21 6.93

A2 Pinus densiflora Communlty B : Pinus demtflora + Quercus mongolzca commumty C Quercus variabilis commumty

D : Pinus densiflora + Styrax obassia community, E : Betula platyphylla var. japonica communty,
F : Quercus mongolica + Tilia amurensis community. G : Quercus mongolica + Betula platyphylla var, japonica community.
H : Quercus mongolica+ Acer pseudo-sieboldianum community (1,100 m).

] : Quercus mongolica+ Acer pseudo-sieboldianum community (1,300 m),

1 : Quercus mongolica + Acer pseudo-sieboldiamum community (1,200 m),
K : Quercus mongolica+ Acer pseudo-sieboldianum community (1,400 m),
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Table 2. Similarity indices(Coefficient of Whittaker) for each forest community in Mt, Odae

289

Communities A B C D E F G H I J K
B 0.55
C 0.54 0.40
D 0.43 0.42 0.55
E 0.37 0.44 0.40 0.59
F 0.33 0.36 0.24 0.18 0.29
G 0.34 0.29 0.30 0.21 0.21 0.31
H 0.31 0.25 0.15 0.20 0.25 0.50 0.34
I 0.28 0.19 0.27 0.27 0.27 0.18 0.46 0.28
J 0.20 0.29 0.24 0.18 0.33 0.23 0.48 0.27 0.61
K 0.18 0.23 0.25 0.20 0.27 0.35 0.70 0.24 0.35 0.47
L 0.15 0.25 0.27 0.27 0.36 0.38 0.44 0.46 0.53 0.69 0.72

. Pinus densiflora community

. Pinus densiflora + Quercus variabilis community

. Quercus mongolica + Quercus variabilis community
. Tilia amurensis community

: Acer mono community

: Quercus mongolica + Tilia amurensis community
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Fig. 4. Dendrogram of the communities based on

cluster analysis in Mt. Odae (The communities abbre-
viations are the same as in Table 2).

: Pinus densiflora + Quercus mongolica community

> Quercus variabilis community

. Betula platyphylla var, japonica community

. Quercus mongolica + Betula platyphylla var, japonica community
. Quercus mongolica + Acer mono community

. Quercus mongolica + Acer pseudo-sieboldianum community

Fig. 4=

FAIERFE 0] 23 cluster analysis®] 23}

otk Al 12E AURZOR 2URZHL F|F02 2
GEsh AU B4, THRIE, AU
FAUT EATY, 24T 2HYT EAZHOE o
FolA Qom, A 228 ARUPEoE ARe §
BE BATYS 71202 AR AT TR
%, AR, QBTG Uy B4R, A2y
79 LAY BARY, T2AUR2YH PR
Go olfolA dth FA4A ABURS FUES 7)
FOR so WolABYFL Hny 12N 2208
sarso] 7 o2 AztE.

3 2

EY 57 w2 eoit Ad4Ae] dye v
o A - FAGA vay a=2A EIIe &
FHF FAAGAN BEF, HUF, 12Ut
FE olFv dFUTY, 283 ¥ IR & 1
9 AzxAd 4z E¥de FHUFY AR
A€ JUr-‘?-@ T VA fEez TEHAY. EYH
TE Yehlle ¥, f7188%, F Aadgd A9
Me 2urags FFUFEge] vng wgten A
ZUT- EAZFR A4 E FUled.

28T FAIERFE —Eﬂi g cluster analysis 23},
QA A4 Y] HelAge I AdUE + @
9F 4TS Ve R g9, g5 o) FHHr)

[e]
= iIx

—iN-XL

Jio-{J



290 Byun, Doo-Weon et al.

|

AT + AZUYREZFE - AZUE
+ FHE

AUF + YR - IR
g - AZYE + FEEE -
AT 4+ gaEse
HYFZg — A4UE + JuEEeg
AR2HGELE - AAUF + 22HUFEg |-
AR — AZYE + AR Feg —

— AR + gaEze

b
T
Ja
M4

b

i

~{g

i

®om
!

ol g & #

ZYrdA T, 1997. QUi YT L] AAEA
REAY. YT AAe I A&, 126p.

FYAAFEAT A, 1975 FIFAAL (LAt £ E),

A, 1987, BFEA AgR g WAt AR
AT, TUUHER S HALERS =

235, 1989, Lot AT B A FIY
8t tf 3he BrALEHS = E

20} 71 4. 1971-1996. 71 4AR. A&

HrE 90X, 1971, 2ulite] A4, AR EYS]
ZAFR A 9 133-138.

$374. 1985. Al AH2AEH 29 72 FH A
T E3EUEE FHEFET 3 19-58.

, 1989, AlEA A2 A&t A3t
Fdvista $AATEL T 18-24.

ST, WHF, 2UE. 1988, A FHTY Fu
ARTR. FEREHAT 2 19-36.

o\ AA, o7, ZAA. 1988 WAL FYFYY B2
A g ol&so] &I A dFYEA 7
166-177.

o] $-d, W], 1988. 2279 84 WFFE. 76-101.

olYTE, olFE, WEY. 1984, At YS9 By}
8. Moba She2A R IIA 136-168.

AokA, Wad. 1985. Aotite] 44, FgUsty &%
.. 190p.

, A, BAE. 1989, S]] A4, &
FAD B EZY 3] ZALEIA 29: 97-121.
, FAY, AE2 - AL 199. TR HE
Ao AN SFFAAREY ] ZALR A 28: 57-79.
, olgF, M2q]. 1988, AF7e AA. HFE.
pp. 106-146.
AL, 1935, YA ER), ZHAFEAE |1 45-52.
Aejd. 1926. FR2YFFTY £X ¢ AA. dGNEH

Korean J. Ecol., Vol. 21, No. 3

AR 5.
1943, 2ANPAEA. AFAY. 683p.

BE K. 1977. BEOBK & £ OBE. AT,

Brown, R.T. and J.T. Curtis. 1952. The upland coni-
fer-hardwood forests of northern Wisconsin. Ecol.
Monogr. 22: 217-234.

Cajander, A.K. 1909. Uber Waldtypen. Acta Forest.
Fen. 1: 1-175.

Cox, T.F. and T. Lewis. 1976. A conditioned distance
ratio method for analyzing spatial patterns. Bio-
metrik 63: 483-491.

Curtis, J.T. and R.P. McIntosh. 1951. The upland for-
est continuum in the prairie-forest border region
of Wisconsin. Ecology 32: 476-496.

Goff, F.G. 1975. Comparison of species ordinations
resulting from alternative indices of interspecific
association and different numbers of included
species. Vegetatio 31: 1-14.

Mclntosh, R.P. 1978. Matrix and plexus techniques. In
R.H. Whittaker{ed.). Ordination of plant com-
munities. W. Junk, The Hague pp. 151-184.

Nakai, T. 1915. Flora of Chirisan. 98p.

Uyeki, H. 1933. On the forest zone of Korea. Acta
Phytotax. Geobot. 2: 73-85.

Whittaker, R.H. 1952. A study of summer foliage in-
sect communities in the Great Smoky Moun-
tains. Ecol. Monogr. 22: 1-44.

, R.H. 1965. Dominance and diversity in land
plant communities. Science 147: 250-260.

, R.H. 1967. Gradient analysis of vegetation.
Biological Reviews 42: 207-264.

, R.H.,(ed.). 1978a. Ordination of plant com-
munities. W. Junk, The Hague.

, RH.,(ed.). 1978b. Classification of plant
communities. W. Junk, The Hague. pp. 288-321.

Yim, Y.J. 1977. Distribution of forest vegetation and
climate in the Korean peninsula [I. Distribution
of the tree species along the thermal gradient.
Jap. J. Ecol. 27: 177-189.

1978. On the distribution of beech and
beech-dominated forest in the Northern Hemi-
sphere. Korean J. Ecol. 6: 153-166.

(19983 44 30d A7)



