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ABSTRACT

Deciduous hardwood communities were ecologically analyzed in order to determine their
distributional characteristics, The quadrats were sampled in Mt. Chiri, Mt. Deokyu, Mt.
Kyeryong, Mt. Sokri, and Mt. Jungwang, and their environmental factors including topographical
features as well as soil properties were investigated. The computer program TWINSPAN and
CANOCO were used to elucidate the relationship between environmental factors and species com-
position.

In the relations of communities and environmental factors, the optimal ecological habitats of
Carpinus tschonoskii community could be the sites at low latitudes such as the regions of southern
part of Korea in which total nitrogen and organic matters are rich, while those of Fraxinus
mandshurica community, Acer mono community, and Betula costata community could be the sites
which are wet and have high total nitrogen and organic matters in soil. The Quercus mongolica
community 1s distributed widely throughout Korea, and its ecological habitats could be the sites
which have high soil nutrient and moderate soil moisture in central and northern parts of Korea,
while those of Quercus variabilis community could be the sites which is dry and have high Mg and
C.E.C. value,
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@f2o 241 (Goodall 1954, 1963, Austin 1976) E# ZE 447 Kk Mtk WE 54 Fikol
o™, Greig-Smith(1983) 9} Ter Braak (1986, 1987b) & ordination®] H#yS #% o) S
vhs] o gpgol A A T i ate] A fERC Uit RS s We Aoladkx sl

E# BE 5 FEe B BERES B8 FHslY 443t K22 ordination2] z+ #2
7R B3 EHECIY o2 B|E BRSO 23 vehy (Whittaker 1967, 1978, 1987, Peet
1978a, 1978b, Gauch 1982, Ter Braak and Prentice 1988), B W& 4 FiES FiE BH 2
+ &2 3l ordination #E2 #EA Ao WEE F2 UeERITE (Goodall 1954, Hill
1973).

R4 WAL 447 Hikel 3¢l DCCA(detrended canonical correspondence analysis) & wei-
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1987b) &7 B3E Ao AHBBGRE B8] 7] 918t A U oH(Ter Braak and Prentice 1988).
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Fig. 2.The pathway of sub-division into groupings of major hardwoods community using TWINSP AN,
Dominants; 1. Carpinus laxiflora: 2. Carpinus cordata; 3. Carpinus tschonoskii: 4. Quercus servata; 5.

Quercus variabilis, 6. Acer mono: 7. Fraxinus mandshurica: 8. Betula costata’ 9. Quercus mongolica.

=]
]
A
° (]
- g@ vo_ A
v
0 X2 . 7
oV g O
° o Q&)v
Oc% A4
or'Y o
. Vg
A
o
[«]
PH
5 l
Ca
C.E.C. Mg
Elevationw
Region

Fig. 3. Community data for major hardwoods: DCCA ordination diagram with sites (O, @,4,3,v,H,
%*,¥. A) and environmental variables (arrow). The sites are: O=Quercus mongolica com-
munity: @=Quercus variabilis community ; A=Quercus serrata community: [J=Carpinus laxiflora
community; V=Acer mono community: BM=Carpinus tschonoskii community; w=Carpinus
cordata community; W=DBetula costata community: &=Fraxinus mandshurica community, The
environmental variables are: T.N, =total nitrogen; O.M. =organic matter: P;Os=available
phosphorus concentration; C.E.C. =cation exchange capacity: K=potassium concentration:
Ca=calcium concentration; Mg=magnesium concentration.
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Table 1. Community data for major hardwoods from Fig. 3: canonical coefficients and the inter set
correlation of environmental variables with the first two axes of detrended canonical corre-
spondence analysis. For a description of variables, see Fig. 3 legend

Canonical coefficients Correlation coefficients

Variables Axis 1 2 1 2
Region 0.541 —0.160 0.585" —0.371*
Total nitrogen 0.340 0.271 0.417* 0.502**
Organic matter —0.016 0.060 0.167* 0.263**
P05 —0.027 —0.039 —0.014 —0.078
C.E.C. —0.175 —0.053 —0.221* —0.407*
K™ —0.024 —0.045 0.093 0.006
Ca?* —0.062 —0.071 0.013 —0.111
Mg?* —0.014 —0.123 0.053 —0.366™
pH 0.047 —0.018 0.166* —0.010
Elevation —0.070 —0.075 —0.178* —0.453"
Aspect —0.002 0.109 0.227" 0.226™

Eigenvalue 0.357 0.250
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Fig. 4. Quercus species community data: DCCA ordination diagram with sites (O,@,4) and environ-
mental variables (arrow). The sites are: O=Quercus mongolica community: @=~Quercus
variabilis cornmunity; A=Quercus servata community. The environmental variables are: T.N.
=total nitrogen: O.M.=organic matter: P,Os=available phosphorus concentration; C.E.C.
=cation exchange capacity; K=potassium concentration; Ca=calcium concentration:
Mg=magnesium concentration,

Table 2. Quercus species community data from Fig. 4: canonical coefficients and the inter set corre-
lation of environmental variables with the first two axes of detrended canonical correspon-
dence analysis. For a description of variables, see Fig. 4 legend

Canonical coefficients Correlation coefficients
Variables Axis 1 2 1 2
Region 0.199 —0.226 0.192* —0.540*
Total nitrogen 0.377 0.081 0.615* 0.174*
Organic matter 0.086 0.008 0.350™ 0.020
P2Os —0.044 0.055 —0.065 0.094
C.E.C. —0.092 0.095 —0.333" -0.072
K* —0.009 —0.021 0.124 —0.125
Ca** —0.074 —0.067 0.028 -0.113
Mg?* ~0.198 -0.140 —0.354* —0.377%
pH 0.052 ~0.049 0.131 —-0.161
Elevation 0.020 0.017 0.312* 0.015
Aspect 0.067 0.056 0.325" 0.000

FEigenvalue 0.204 0.103
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Fig. 5. The pathway of sub-division into groupings of Quercus mongolica community using TWINSPAN,
- Dominants: 1. Quercus mongolica-Acer mono: 2. Quercus mongolica-Rhododendron schlippenbachii; 3.
Quercus mongolica; 4. Quercus mongolica-Fraxinus sieboldiana: 5. Quercus mongolica-Quercus

variabilis. 6. Quercus mongolica-Quercus serrata; 7. Quercus mongolica-Pinus densiflova.

Mg

Fig. 6. Quercus mongolica community data: DCCA ordination diagram with sites (O,@,4,v. v, a,R)
and environmental variables (arrow). The sites are: O=Quercus mongolica-Acer mono com-
munity. @=Quercus mongolica-Rhododendron schlippenbachii community; A=Quercus mongolica
community; < =Quercus wmongolica-Fraxinus sieboldiana community; VW=Quercus mongoli-
ca-Quercus variabilis community: & =Quercus mongolica-Quercus serrata community: W=Quercus
mongolica-Pinus densiflora community, The environmental variables are: T.N.=total nitrogen;
O.M.=organic matter; P;Os=available phosphorus concentration: C.E.C.==cation exchange ca-
pacity; K=potassium concentration; Ca=calcium concentration: Mg=magnesium concen-
tration,
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Table 3. Quercus mongolica community data from Fig. 6: canonical coefficients and the inter set corre-
lation of environmental variables with the first two axes of detrended canonical correspon-
dence analysis, For a description of variables, see Fig. 6 legend

Canonical coefficients Correlation coefficients
Variables Axis 1 2 1 2
Region 0.302 —0.112 0.399* —0.356™
Total nitrogen 0.340 0.113 0.568* 0.214
Organic matter 0.024 —0.113 0.302"™ —0.144
Ps0Os —0.019 0.078 —0.051 0.190
C.E.C. —0.142 0.043 —0.379™ —0.193
K+ —0.004 0.015 0.124 "—0.124
Ca?t —0.026 —0.025 0.169 —0.004
Mg?t —0.083 —0.141 —0.213 —0.464*
pH 0.041 —0.066 0.100 —0.222*
Elevation 0.049 0.066 0.357" 0.331*
Aspect 0.025 0.039 0.291* 0.079
Eigenvalue 0.278 0.097
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