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An Analysis of Vegetation-Environment
Relationships of Quercus mongolica in
Soraksan National Park’
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ABSTRACT

Vegetational data from 25 quadrats of Quercus mongolica communities at Hangyeryong and
Paekdamsa area in Soraksan National Park were analysed by applying two multivariate
methods: two-way indicator species analysis(TWINSPAN) for classification and canonical
correspondence analysis(CCA) for ordination. The forest vegetation of Quercus mongolica
community was classified into Quercus mongolica-Tilia amurensis, Quercus mongolica-Abies
holophylla, Quercus mongolica-Styrax obassia, and Quercus mongolica-Quercus serrata groups
according to the TWINSPAN. The relationships between the distribution of dominant groups for
forest vegetation and soil condition in Quercus mongolica communities were investigated by
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analysing elevation and soil nutrition gradients. Quercus mongolica-Tilia amurensis group was
distributed in the high elevation and poor nutrition area of total nitrogen and C.E.C., Quercus
mongolica-Abies holophylla group was distributed in the high elevation and good nutrition area
of total nitrogen and C.E.C., Quercus mongolica-Styrax obassia group was distributed in the
medium elevation and poor nutrition area of total nitrogen and C.E.C.. while Quercus
mongolica-Quercus serrata group was distributed in the low elevation and poor nutrition area of
total nitrogen and C.E.C.. The dominant factors influencing community distribution were
elevation, total nitrogen and C.E.C..
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Figure 1. Location map and sampling plots of
Quercus mongolica forests studied
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Figure 2. The pathway of sub-division into
groupings of Quercus mongolica
community using TWINSPAN (1:
Quercus mongolica-Tilia amurensis, 2:
Quercus mongolica-Styrax obassia, 3:
Quercus mongolica-Abies holophylla,
4: Quercus mongolica-Quercus serrata)
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Table 2. Environmental data of each plot for Quercus mongolica community in Soraksan National Park

Plot No.
Environ- 1 2 3 4 5 6 7 8 9 10 11 12
mental factors
Elevation(m) 1.020 1.000 980 1,005 1,020 1030 995 850 805 810 960 1.100
Direction N N N N N NE N NE W W N N
Slope(%) 67 53 33 55 55 70 70 38 70 16 60 60
pH 54 56 52 52 52 5.1 50 53 53 48 49 50

Organic matter(%) 95 83 122 65 189 220 236 251 174 220 194 272
Total nitrogen(%) - - - - - - - - -

P,0O, 29 27 24 65 18 7 8 35 15 38 50 22
C.E.C.{me/100g) - - - - - - - - - - - -

K(me/100g) 1.98 169 131 1.27 0.15 0.37 0.80 0.85 0.10 0.28 027 0.13
Ca{me/100g) 26 37 34 57 60 35 62 108 72 45 40 18
Mg{(me/100g) 07 09 08 11 09 06 13 15 13 07 11 04

Table 2. (Continued)

Plot No.

Environ~ 13 14 15 16 17 18 19 20 21 22 23 24 25
mental factors

Elevation(m) 1,140 1,020 550 580 590 780 790 920 970 1,040 820 970 1,100
Direction N W NW NW N E w W NW S N W ES
Slope(%) 37 14 45 82 70 84 44 31 99 24 10 48 58
pH 51 48 48 55 55 33 49 50 49 47 51 48 5.3
Organic matter(%) 194 220 220 16.3 225 122 80 41 93 6.7 55 200 10.8
Total nitrogen(%) - - - - - 0.37 0.17 0.10 0.20 0.18 0.16 0.38 0.22
PO, 32 19 19 40 23 46 45 36 33 39 25 66 38
C.E.C.(me/100g) - - - - - 154 10.3 10.1 11.2 12.1 10.8 187 153
K(me/100g) 0.11 0.14 0.15 0.25 0.13 1.81 229 1.22 197 1.15 1.84 1.14 2.16
Ca(me/100g) 33 03 44 86 103 70 27 24 21 23 72 11 52
Mg(me/100g) 09 08 10 16 17 13 05 03 04 02 10 03 09
JUT ZEAUR OGEUR So] EAFT ¥4 2UT-EAUT 2o 42UR-ARug et A
S ok AZHP-ZIUT 2PL el e F ZUR-PLE 23, ABUT-4RUT 2 A%
Wevhe gol FAUT Foel AR AYs R-RulgE FHoz ¥R A3t vlpsel v
o d4€ 2ROE WHF FHITe AR B 2Alld AZUR-UT 2R F2 $%0)
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olgtz Atgdrt 37 F(1995)0] cujitn o Aztetd, 354 5(1995) % A 5(1997)
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Figure 3. Quercus mongolica community data :
CCA(canonical correspondence analysis)
ordination diagram with plots(®,0,/\,A)
and environmental variables(arrow). The
plots are : @ = Quercus mongolica-Tilia
amurensis, O= Quercus mongolica-Styrax
obassia; N= Quercus mongolica-Abies
holophylla, &= Quercus mongolica-
Quercus serrata. The environmental
variables are : P,O.= available phos-phorus
concentration; C.E.C.= cation exchange
capacity; K= potassium concentration; Ca=

Ici tration: Me= . glony AZUR-AUZ 2 sutus) e 7
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Table 3. Quercus mongolica community data from Figure 3 : canonical coefficients and the inter set
correlation of environmental variables with the first two axes of canonical correspondence
analysis. For a description of variables, see Figure 3 legend

Axis Canonical coefficients Correlation coefficients
Variables 1 2 1 2
Total nitrogen 0.93 -1.15 -0.073 0.695**
Organic matter -0.17 0.04 0.159 -0.339
P,O, -0.05 -0.09 -0.108 0.249
C E C. -1.20 1.99 -0.061 0.802**
K’ -0.10 -0.10 -0.373 0.408
Ca'' 0.76 -0.07 0.321 0.035
Mg** -0.66 0.19 0.189 -0.189
pH 0.02 -0.05 0.053 -0.230
Elevation -0.39 -0.14 -0.725** 0.131
Aspect -0.61 0.23 -0.543** -0.353
Slope 0.03 -0.05 0.067 -0.208
Eigenvalue 0.385 0.298

**p0.01
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