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The Analysis of Vegetation-Environment Relationships of Mt.
Jungwangsan by TWINSPAN (Two-Way Indicator Species
Analysis) and DCCA (Detrended Canonical Correspondence

Analysis) Ordination’

Ho Kyung Song? Ki Won Kwon?, Don Koo Lee?, Kyu Kwan Jang? and In Shik Woo*

B

PEELL FebkBEEe] 8 s el MRS 7] #8ld TWINSPAN= DCCAE #MH 3
a9 HRe b 2o

HEEIS] #Ak RS Quercus mongolica- Tilia amurensis, Quercus mongolica- Rhododendron
schlippenbachii, Quercus mongolica-Kalopanax pictus, Quercus mongolica-Carpinus cordata,
Quercus mongolica-Cornus controversa, Betula costata, Fraxinus mandshurica, Ulmus laciniata®t
fow EH T 4 U

¥ BES BE BEEESNY MEE 29 Ubnus laciniata, Betula costata, Fraxinus
mandshurica BEEL Quercus mongolica 2532} BIE7 @& BEEH, =#x Mg, 28%,
Ca** %o FHEl7} 52 Zoll T2 sl o

Quercus mongolica-Kalopanax pictus BEEL HikE~>) ¥ Ca**, C.EC., Mg**, 28X %9
eyt e o F2 ot dov, Quercus mongolica- Rhododendron schlippenbachii B2
bl s AT o234 dEEEs v Catt, CEC., Mg, 2% %o Hr He I
Zz2 Hfsln Qo 283 Quercus mongolica-Carpinus  cordata BEETL Quercus mongolica
-Cornus controversa B2 $19 T BFo HH Kool T2 st 2

BEo ool LEE vlA e BHE BEEEL HRESS R kel

ABSTRACT

Vegetational data obtained from 50 quadrats of Mt Jungwangsan area were analysed by applying two
multivariate methods : two-way indicator species analysis(TWINSPAN) for classification and detrended
canonical correspondence analysis(DCCA) for ordination. DCCA technique allowed to extract the ordination
axes that could be related to 15 environmental factors,

The forest vegetation in Mt. Jungwangsan was classified into Quercus mongolica- Tilia amurensis, Quercus
mongolica- Rhododendron schlippenbachii, Quencus mongolica-Kalopanax pictus, Quercus mongolica- Carpinus
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cordata, Quercus mongolica-Cornus controversa, Betula costata, Fraxinus mandshurica, and Ulmus laciniata
communities according to the TWINSPAN .

The relationships between the distribution of dominant species of forest vegetation and soil condition in Mt.
Jungwangsan were investigated by analyzing elevation and soil nutrition gradient,

Ulmus laciniata, Betula costata, and Fraxinus mandshurica forest were distributed in a ravine of the low
elevation and in the good nutrition area of Mg**, total nitrogen, and Ca**, Quercus mongolica groups in the
high elevation and in the poor nutrition area.

Quercus mongolica- Kalopanax pictus forest of Quercus mongolica groups was distributed in the high elevation
and in the good nutrition area of Ca**, C_E.C., Mg**, and total nitrogen, Quercus mongolica- Rhododendron
schlippenbachii forest in the low elevation and poor nutrition area. Quercus mongolica-Carpinus cordata forest

and Quercus mongolica-Cornus controversa forest were distributed in the medium elevation and medium

nutrition area.

The two dominant factors influencing community distribution were elevation and topography.

Key words : Mt Jungwangsan , TWINSPAN ; DCCA ;, Direct gradient analysis.
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Fig. 1. Climate diagram of Pyongchang and
Taegwallyong near Mt. Jungwangsan,
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Fig. 2. Sampling plots in Mt, Jungwangsan.
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Fig. 3. The pathway of sub-division into groupings

of Mt. Jungwangsan vegetation using
TWINSPAN. Dominants ;1. Quercus
mongolica- Tilia amurensis | 2. Quercus

mongolica- Rhododendron schlippenbachii
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Betula costata ;. 7. Fraxinus mandshurica |
8. Ulmus laciniata.
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Fig 4 Mt. Jungwangsan vegetation data ;| DCCA (detrended canonical correspondence analysis) ordination
diagram with plots(C, @, 1, IR, ¥, ¥, A, &) and environmental variables(arrow) . The plots
are . O == Quercus mongolica-Tilia amurensis forest | @ = Quercus mongolica- Rhododendron
schlippenbachii forest . [1=Quercus mongolica- Kalopanax pictus forest . W= Quercus mongolica
~Carpinus cordata forest ; V=Quercus mongolica-Cornus controversa forest ; W ==DBetula costata for-
est ; A= Fraxinus mandshurica forest | A= Ulmus laciniata forest. The environmental variables
are . T N.=total nitrogen ; O.M,=organic matter ; P,O,=available phosphorus concentration ;
C.E.C.==cation exchange capacity . K==potassium concentration ; Ca=calcium concentratior. ;| Mg

=—magnesium concentration,
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Table 1. Mt, Jungwangsan vegetation data from Fig. 4 : canonical coefficients and the inter set correlation
of environmental variables with the first two axes of detrended canonical correspondence analysis.
For a description of variables, see Fig. 4 legend.

Axis Canonical coefficients Correlation coefficients
Variables 1 2 1 2
Total nitrogen -0.852 0.162 -0.593** 0.055
Organic matter 0.386 -0.107 -0.484** -0.032
PO 0.063 -0.368 -0.525** -0.236
CEC. 0.649 0.044 -0.538*" -0.149
K+ 0.121 0.010 -0.238 0.057
Ca** -0.273 0.359 -0.587*" 0.131
Mg+ -0.410 -0.149 -0.610*" 0.037
pH -0.050 0.042 -0.369** 0.157
Elevation 0.117 0.254 0.186 0.593**
Aspect -0.138 0.056 -0.213 0.330*
Slope 0.054 0.013 0.072 -0.287*
Topography -0.304 0.022 -0.633** -0.126
Eigenvalue 0.413 0.152
*p< 05 001,
o
@
Clay ° v

Slope

Silt P,O,

Elevation

Topography

Fig. 5. Quercus mongolica community vegetation data . DCCA (detrended canonical correspondence analysis)
ordination diagram with plots(C, @, I, ll, V) and environmental variables(arrow) . The plots
are . O = Quercus mongolica-Tilia amurensis forest ; @ = Quercus mongolica- Rhododendron
schlippenbachii forest . [1=Quercus mongolica- Kalopanax pictus forest ; W= Quercus mongolica
-Carpinus cordata forest | V==Quercus mongolica- Cornus controversa forest. The environmental
variables are | T N =total nitrogen ; O M =organic matter ; P,O,=available phosphorus concen-
tration ; C_E.C.=cation exchange capacity . K=potassium concentration ; Ca=calcium concentra-
tion ; Mg=magnesium concentration.
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Table 2. Quercus mongolica community vegetation data from Fig. 5 : canonical coefficients and the inter set
correlation of environmental variables with the first two axes of detrended canonical correspon-
dence analysis. For a description of variables, see Fig. 5 legend.

Axis Canonical coefficients Correlation coefficients
Variables 1 2 1 2
Total nitrogen 0.32 -0.90 0.485"" -0.029
Organic matter -0.34 0.21 0.270 0.131
P.Os -0.07 0.10 0.132 -0.112
C.EC. 0.34 -0.59 0.620** 0.109
K- -0.22 0.09 0.335 0.041
Ca=~ 0.14 0.64 0.622** 0.171
Mg -0.16 0.68 0.470%* 0.110
pH 0.11 -0.09 0.366 0.196
Elevation 0.26 0.19 0.522°* -0.319
Aspect 0.15 -0.20 0.342 -0.026
Slope 0.12 -0.07 -0.351 0.092
Topography 0.14 -0.39 0.150 -0.276
Sand -2.26 2.19 0.384* -0.061
Silt -2.17 2.04 -0.356 -0.027
Clay -0.43 0.61 -0.267 0.436*
Eigenvalue 0.248 0.128
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