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ABSTRACT

TWINSPAN (two-way indicator species analysis), DCCA (detrended canonical correspondence
analysis) and polar ordination method were used so as to analyze the relation between forest veg-
etation and habitat of Mudlngsan (1,187m) located in Kwangju area. Vegetation survey consulted
1:25,000 topographical map, set up 41 quadrats and analyzed from April, 1990 to August, 1991,

Forest vegetation of Mudungsan was classified to Quercus acutissima community, Fraxinus
mandshurica community, Quercus mongolica community, Quercus serrata community, Quercus dentata
community, Quercus variabilis community, and Pinus densiflora community by TWINSP AN method,
and this almost coincide with the result of polar ordination,

According to DCCA analysis, P. densiflora community was formed in xeric and low altitide re-
gion which soil nutrient was poor, compared with other communities,

Q. variabilis and Q. acutissima community were distributed in the region that low altitude and or-
ganic matter content was comparatively low, but Q. acutissima community was formed in a damp
region while Q. variabilis community in a xeric region. Q. mongolica and F. mandshurica formed the
communities in a high altitude region, especially F. mandshurica community was distributed in a
high humidity region.

According to polar ordination analysis, the forest vegetation was classified to 7 communities by
means of environmental gradient such as humidity, organic matter, pH, temperature, C.E.C and
P20s.
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X @A Fo]l & (C.E.C), K, P,0s, Kaoling #E 3+ ).

Ordination 4#r

Classification2 Hill(1979) ] TWINSPAN(two-way indicator species analysis) & I/ &}
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R UAER

WEQK o7
dbh 2cm Ll ko) SARAENA AL @y S HAHSIS ®H 0 4118 +5& TWINSPAN

# DCCA9| 9j3te a4t R .
S\ FREEE S e B (Quercus

acutissima community ), S| -#7% (Fraxi-
nus mandshurica community), XZHpLEETE

(Quercus mongolica community), 378
7% (Quercus servata community), § a2
2 (Quercus dentata community), 3L E
% (Quercus variabilis community), U5
7% (Pinus densiflora community) 0.2 S5
Atk (Fig. 1),

DCCA®] s¥itsR Jeld(Fig. 2) &%
e HFABES 10 EHER ot A
2 e 4HRE Eoly, o RHEERY

1 2 3 4 5 6 7 DCCA#R 2% H—#h, % _#hvtol +AM

MizE AR H(Table 1) £—#dlH= R
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Table 1. Mudingsan vegetation data from Fig,2

coefficients coefficients

o < REY 5E/ Y v CEC, A4
Variabilis 1 2 1 2

: WMEBREE Aoz AL Mgl a3
Altitude | 0.202 0.089  0.553* —0.387* e
Moisture | 0.272 —0.037  0.690™ 0.075 2l
pH -0.042 0.070 —0.192  0.154 FreluriEe BE, CECSe o8&
oM 0.051 —0.432  0.576™ —0.654* & o EEY $i H#wsE, P.OS
CE.C 0.694 0.320 0.793" 0.080 o] HLLLZ:‘» ESICN iﬁ{iﬁi"ﬂ 5}156].3 glom =3
S T MM MED IS emme wmesEe wey oncs
2Us —u. . —u . o o l-:.
Koalin | —0.156 —0.084 0.290 —0.110 i, ‘ﬁf# o= *7& °“ HEbs T '\]

Aspect | 0.027 —0.049  0.419% —0.102 UraEL BE7t 31 CEC 5ol &
Topogra- | —0.068 —0.089 0.094 —0.378" ol B%S Bkt Jdoh ©etA DCC

phy Aol o3 ZIEEE HTRERE BT AUER
Eigen 0.806  0.551 #Holl A AR Eoe s 42 HEr) ot
value X3 R KEETE B A BolE AL B &
"p<05 ;7 p<0.01 Qow olg BESC] 4 BHBES oln

Note : C.E.C ; Cation exchange capacity
C.M : Organic matter

= Aoz #gE A (Connell and Slatyer, 19

77; MR, 1985; wSF K, 1989 ; £ F
1991).
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S, RIEWEO @] MAE 4¥Ed X CEC, Y& pH, &, Z#s A8mEE
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Fig. 2. Mudilingsan vegetation data: DCCA (detrended canonical correspondence
analysis) ordination diagram with sites (@, (], &, &, O, %, ) and environ-
mental variables(arrow),

O 5 Quercus  acutissima, @ Fraxinus mandshurica, W, Quercus mongolica,
[0 Quercus servata, A Quercus variabilis, % . Pinus densiflora, &7 Quercus dentata.
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Fig. 3. Polar ordination of Y /X values of the 41 Fig. 4. Polar ordination of Z /X values of the 41
relevés, relevés.
O Quercus acutissima, W Quercus mongolica, O Quercus acutissima, B, Quercus mongolica,
¥ : Pinus densiflova, @ Fraxinus mandshurica, ¥ ; Pinus densiflova, @ Fraxinus mandshurica,
[; Quercus serrata, 7 Quercus dentata, [0, Quercus serrata, & Quercus dentata,
A Quercus variabilis. A Quercus variabilis.
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Fig. 5. Quantitative distribution of communities in the 41 relevés shown on Fig.3,
Importance value: 4>150, @: 100-150, M; 50-100, O 20-50, x; <20, A: species absent from
relevé.
Communities: A: Quercus acutissima, B: Quercus serrata, C: Quercus mongolica, Di Quercus deniata,

E: Quercus variabils, F; Pinus densiflora



June 1992 Kim & Kil : Ordination on Forest Community of Mudtngsan 123
g, FFE R Eeg Sox £ X3 Jdh
w =

JeE T, 28 MRS, EREY) AXS A= EBHWL(1,187m) o] HmEE D) Tetel o
AE 24317 ¢35t TWINSPAN (two-way indicator species analysis), DCCA (detrended
canonical correspondenec analysis)“1#] 1 polar ordination& o] £&tt}, ks &S 1990
F 4B FE 19914 8H 71A] 1:25,0009) NEEE BEs o 417049 HHEE HiESIS A
HRe s g

EEILS HMEES TWINSPANO oste] el Y8 (Quercus acutissima com-
munity), S92 (Fraxinus mandshurica community), A 2228 Quercus mongolica
community), &3V (Quercus serrata community), B2 2(Quercus dentata com-
munity), ZHIVFEH(Quercus variabilis community), AWV (Pinus densiflora com-
munity) 522 BFEQen, ol polar ordination Axe} Ao v)3dl fEHLS xIr)
DCCAEXN ot LR (Pinus densiflora) & 24X NE7} @& Ao &8 P48}
I glen, ofZ Feol vls) LgEEkrt He 2ol Exstn ok FHUITF(Quercus vaeiabilis)
o} Gl - (Quercus acutissima) = RF& LX) F71 8o v FHE Y Fg By
3 devt, FFR(Quercus variabilis) = 23 A, Fr V5 (Quercus acutissima )&
F¢ Ao S ¥ vk AZIE(Quercus momgolica) @ E I (Fraxinus
mamdshurica) = 127} & X GoilA 225 A5t e, %7 =3, Kaolin, C.EC &
o] B2 Beo ¥Estn YUt

Polar ordination®4o)] 2|5l F2 & Fujdl we} 770 F L.
pH, &%, CEC & P,O; 59 #3215 93t M2 g 78

2
NeXR
=

51 A3

Faa- A, 1982, 354 Aol ¥ ordination ¥y o] A& 354 B8H3] %), 25:83-99.

TEM-EEBE - EEE 1991, F gt A, S e 8hs] %], 14(2) :137-148.

FEM-EBE. 1991 FFEE KT 24t BEil FABRE o4 AR, 14(3)
1231-241.

HhE AN, 1982, F-5 A Aol akedoll i dk MY Ay Ao stn w4y,

$37. 1985 AN A ZHE N 19 FRo| B3 A7 At wALle] =&, 54p,

WRAERR - K. 1989. Classification®} Ordinationol] o] 3} {#BE(L FAKBETE O] 347, R AEE
B AR HE, 7:1-8.

SR - FERSE. 1985 FRIL HolF ] MEFT 1 Bk, 3+ 883 %), 28:165-175.

2842 AH. 1987. A& 2 AN 2uF-Holl o g ordination ¥E o] &8, $H2 A e 313
2], 10:68-80.

RECR - B -RBE-FWR. 1979, 54 4F 2T A8 A3 EtE Q7 AYstn =8
3, 9:689-720.



124 Korean J. Ecol. Vol. 15 No. 2

Allen, Rob. 1988. Latitutional variation in southern Rocky Mountain forest, Ph. D. thesis.
The University of North Carolina,

Austin, M. P. 1976. On non-linear species response models in ordination, Vegetatio,
33:33-41.

Beals, E. 1960. Forest bird communities in the Apostle Islands of Wisconsin. Willson Bull.,
72:156-181.

Bray, J.R. and J.T. Curtis, 1957. An ordination of the upland forest communities of
southern Wisconsin, Ecological Monographs, 27:325-349.

Causton, D.R. 1988. Introduction to vegetation Analysis. London:Unwin Hyman, 342p.

Connell, J.H. and R.D. Slatyer. 1977. Mechanisms of succession in natural communi-
ties and their role in community stabillity and organization. Amer. Nat,,
111:1119-1144,

Cramer, W, and H.Hyttebron, 1987. The separation of fluctuation and long term change in
vegetation dynamic of a rising seashore. Vegetatio, 69:157-167.

Curtis, J.T. and R.P. Mclntosh. 1951. An upland forest continuum in Ithe prairieforest
border region of Wisconsin Ecology, 32:476-496.

Curtis, J.T. 1959. The vegetation of Wisconsin, University of Wisconsin Press, Madison,
657p.

Dale, M.B. 1975. On objectives of methods of ordination. Vegetatio, 30:15-32.
Fangstrom, I. and E Willen. 1987. Clustering and canonical correspondence analysis of
phytoplankton and environmental variabiles on Swedish lakes. Vegetatio, 71:87-95,
Gauch, H.G.Jr. 1982. Multivarlate Analysis in Community Ecology. Cambridge:Cambridge
Univ. Press.

Goodall, D.W. 1954, Objective methods for the classification of vegetation. I, An essay in
the use of factor analysis. Aust, J.Bot., 2:304-324.

Goodall, D.W. 1963. The continuum and the individualistic association. Vegetatio,
11:297-316.

Hill, M.O. 1974. Reciprocal averaging:an eigenvector method of ordination. Journal of
Ecology, 61:237-249,

Hill, M.O. 1979. DECORANA-A FORTRAN Program for Detrended Correspondence
Analysis and Reciprocal Averaging. Ithaca, N.Y. Cornell Univ. Press.

Kim, J.U. and Y.J.Yim. 1986. a gradient analysis of the mixed forest of Seonunsan area in
Southwestern Korea. Korean J. Ecol., 9(4) :225-230.

Mueller-Dombois, D, and H. Ellenberg. 1974. Aims and Methods of Vegetation Ecology.
John Wiley and Sons Inc. U.S.A. 547p.

Newsome, R.D. and R.L. Dix. 1968. The forest of the Cypress Hills, Alberta and
Saskastchewan, Canada. Am. Midland Naturalist, 80:118-215.

Orloci, L. 1966. Geometric models in ecology. I The theory and application of some ordi-
nation methods, Journal of Ecology, 54:193-215.



June 1992 Kim & Kil : Ordination on Forest Community of Mudingsan 125

Peet, R.K. 1978. Latitudinal variation in southern Rocky Mountain forests, J. Biogeogr.,
5:275-289.

Sgrensen, T.A. 1948. A method of establishing groups of equal amplitude in plant soci-
ology based on similarity of species content, K.Danske Vidensk Selsk, Biol. Skr., 5
(4):1-34.

Swan, J.M.A and R.L. Dix. 1966. The phytosociological structure of upland forest at
Candle Lake. Saskatchewan. J. Ecol., 54:13-40.

Ter Braak, C.J.F. 1986. Canonical correspondence analysis: a new eigenvector technique
for multivariate direct gradient analysis. Ecology, 67:1167-1179,

Ter Braak. C.J.F. 1987. CANOCO-a FORTRAN program for canonical community ordi-
nation by (partial] [detrended] [canonical] correspondence analysis, principal
components analysis and redundancy analysis (version 2.1) TNO Institute of Applied
Computer Science, Statistics Department Wageningen., The Netherlands,

Ter Braak, C.J.F. 1987. The analysis of vegetation environment relationships by canonical
correspondence analysis. Vegetatio, 69:69-77.

Ter Braak, C.J.F. 1988. CANOCO-an extention of DECORANA to analyze species-en-
vironmental relationships. Vegetatio, 75:159-160.

Ter Braak and I.C. Prentice. 1988. A theory gradient analysis. Advances in Ecological Re-
search 18:271-317.

Whittaker, R.H. 1967. Gradient analysis of vegetation, Biol. Rev., 42:207-264.

Whittaker, R.H. 1978. Direct gradient analysis. P. 7-50. s» R.H. Wittaker. ed. Ordination
of Plant Communities, Handbook of Vegetation Science, No.5. The Hague: Junk. end
ed.

Whittaker, R.H. 1987. An application of detrended correspondence analysis and non-met-
ric multidimensional scaling to the identification and analysis of environmental factor
complexes and vegetation structures, J. Ecol., 75:363-376.

Yim, Y.J. and S.D. Kim. 1983. Climate-Diagram Map of Korea, Korean J .Ecology, 6{4)
:261-270.

(19924 1A 138 #%)



