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Progressive Succession and Potential Natural Vegetation on the Forest
Vegetation in and surrounding Daegu, Korea
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ABSTRACT: This study represents the mechanism of progressive succession and potential natural vegetation on
the forest vegetation in and surrounding Daegu. As a result of DCA, the feature of community was determined by an
altitude and humid gradients. The soil moisture, contents of organic matter and total nitrogen increased as the
community developed. In the interspecific association analysis, the forest vegetation was divided into two species
groups and they were influenced by temperature and soil moisture. Especially, each two groups showed different
stages of vegetation development according to the progressive succession and life form composition supported
those results. It was predicted that Quercus variabilis, Q. acutissima, Q. dentata and Pinus densiflora communities
would develop into Q. sefrata community or Q. mongolica community depending on their location or species
composition. In the study area, the potential natural vegetation was divided into 3 communities by biogeographical
gradients such as species composition, soil environment, and geographical features: 1) Q. mongolica community in
the middie-upper area of the mountain, 2) Q. serrata community in the middle-lower area of the mountain and 3)
Carpinus cordata-Acer mono community in the cove area. It is suggested that the Q.mongolica and C.cordata-A.
mono communities become actual vegetation and potential natural vegetation. But it is also suggested that the P.
densiflora community would be changed into the potential natural vegetation of the Q. mongolica community and Q.
serrata community on the basis of the present species composition.
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Fig. 1. Projection of 200 relevés based on DECORANA in the study

area. The abbreviations of community type are the same as

the vegetation units of Table 1.



20061 64

Table 1. The abbreviation and name of communities are used in DCA

analysis

Abbreviation Vegetation Unit

- A 1 Quercus mongolica community

a A-1 : Typical subcommunity

b A-2 : Carex siderosticta subcommunity

B B : Quercus variabilis community

C C : Quercus acutissima community

D D : Quercus dentata community

- E : Carpinus cordata-Acer mono community
T E-1 : Typical subcommunity

$ E-2 : Quercus serrata subcommunity

t E-3 : Cornus controversa subcommunity

- F: Pinus densiflora community

X F-1 : Typical subcommunity

y F-2 : Sanguisorba officinalis subcommunity
z F-3\: Rhododendron schlippenbachii subcommunity
G G : Robinia pseudoacacia afforestation

H H : Pinus rigida afforestation

I I : Larix leptolepis afforestation

I 1 ¢ Pinus thunbergii afforestation

K K : Pinus koraiensis afforestation

Table 2. Comparison of constancy on the 3 dominant trees among
communities

Vegetation Unit  Quercus mongolica Quercus serrata Acer mono
' 1(+) I
I(+) I¢+1)

A-1
A
A-2

I
I(+2) fi(+2) -1y
0 1) 0
Bl E-1)
E B2 0
B3 0
Fl 0 0
PR 0 0
P30 WD) 0
0 0
T(+) 0
I I(+) 0
0 0
K S 0
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Fig. 2. Plexus diagram of plant species based on significant associa-
tions according to chi-square (solid line: p<0.01, dotted line:
0.01<p<0.05). Species numbers are in table 3.
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Table 3. The list of code numbers of species used by affinity analysis
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Table 3. Continued

No. Scientific Name No. Scientific Name
101 Carex humilis 136 Viola rossii

102 Rhododendron mucronulatum var. ciliatum 137 Sedum kamtschaticum

103 Rhus trichocarpa 138 Symplocos chinensis for. pilosa
104 . Lindera obtusiloba 139 Quercus dentata

105 Spodiopogon sibiricus 140 Disporum smilacinum

106 Pinus densiflora 141 Smilax sieboldii

107 Artemisia keiskeana 142 Viola patrinii

108 Potentilla freyniana 143 Iris rossii

109 Pyrola japonica 144 Prunus sargentii

110 Cocculus trilobus 145 Peucedanum terebinthaceum

111 Zanthoxylum schinifolium 146 Acer pseudo-sieboldianum

112 Quercus serrata 147 Solidago virga-aurea var. asiatica
113 Aster scaber 148 Ligustrum obtusifolium

114 Athyrium yokoscense 149 Quercus aliena

115 Quercus mongolica 150 Astilbe chinensis var. davidii

116 Isodon japonica 151 Fraxinus rhynchophylla

17 Atractylodes japonica 152 Clematis mandshurica

118 Lespedeza maximowiczii 153 Euonymus alatus fér. ciliato-dentatus
119 Chrysanthemum zawadskii 154 Pteridium aquilinum var. latiusculum
120 Lespedeza bicolor 155 Celastrus orbiculatus

121 Smilax china 156 Lysimachia clethroides

122 Polygonatum odoratum var. pluriflorum 157 Sorbus alnifolia

123 Fraxinus sieboldiana 158 Melampyrum roseum

124 Quercus variabilis 159 Patrinia villosa

125 Carex lanceolata 160 Chimaphila japonica

126 Rhododendron schlippenbachii 161 Quercus acutissima

127 Smilax nipponica 162 Oplismenus undulatifolius

128 Sanguisorba officinalis 163 Polygonatum lasianthum var. coreanum
129 Dryopteris bissetiana sp. 164 Lindera glauca

130 Hosta longipes 165 Artemisia stolonifera

131 Miscanthus sinensis var. purpurascens 166 Carex siderosticta

132 Carex ciliato-marginata 167 Tripterygium regelii

133 Juniperus rigida 168 Rubus crataegifolius

134 Indigofera kirilowii 169 Calamagrostis arundinacea

135 Asarum sieboldii 170 Cephalanthera longibracteata
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Table 3. Continued

Table 3. Continued

No. Scientific Name
171 Carex okamotoi

172 Pseudostellaria palibiniana

173 Commelina communis

174 Styrax japonica

175 Hydrangea serrata for. acuminata
176 Vitis amurensis

177 Hemerocallis fulva

178 Convallaria keiskei

179 Pueraria thunbergiana

180 Corylus sieboldiana var. mandshurica
181 Weigela subsessilis

182 Serratula coronata var. insularis
183 Rosa maximowicziana

184 Styrax obassia

185 Dioscorea japonica

186 Ampelopsis brevipedunculata var. heterophylla
187 Securinega suffruticosa

188 Stephanandra incisa

189 Rubus parvifolius

190 Lindera erythrocarpa

191 Calamagrostis epigeios

192 Cynanchum  paniculatum

193 Robinia pseudoacacia

194 Polygonatum involucratum

195 Adenophora triphylla var. japonica
196 Lonicera subhispida

197 Asperula maximowiczii

198 Carpinus cordata

199 Ainsliaea acerifolia

200 Platycodon grandiflorum

201 Viola collina

202 Dioscorea nipponica

203 Rhus chinensis

204 Leibnitzia anandria

205 Potentilla fragarioides var. major

No. Scientific Name
206 Schizandra chinensis

207 Lonicera japonica

208 Rosa multiflora

209 Viola albida

210 Lilium tsingtauense
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Co. pH OM (%) T-N (%) P,0s (ppm) EC (ms/cm)
K Ca Mg ,

A (n=10) 511 £ 0.08 8.03 £ 1.09 0.51 + 0.04 163 + 2.82 0.17 £ 0.02 0.66 + 038 038 + 0.12 0.69 + 0.11
B (n=4) 533 + 0.03 347 £ 115 0.22 £ 0.07 6.0 = 0.71 0.18 + 0.07 1.19 + 0.70 147 + 0.69 0.65 + 0.15
C (n=4) 538 + 0.09 2,50 £ 0.77 0.21 = 0.05 93+ 2.17 0.24 = 0.01 0.64 £ 045 0.74 + 0.28 0.69 £ 0.17
D (n=3) 535 £ 035 738 £ 0.20 0.55 = 0.02 12.5 £ 5.50 0.30 £ 0.20 257 £ 257 1.18 + 0.88 091 + 0.14
E (n=8) 543 £ 0.15 6.08 + 0.28 0.56 + 0.05 21.8 £ 3.60 0.26 = 0.05 1.38 £ 0.58 0.69 + 0.27 0.30 = 0.11
F (n=14) 5.34 + 0.07 227 £ 0.38 0.20 + 0.02 88 + 1.89 0.21 £ 0.04 1.80 + 0.80 1.17 £ 0.30 0.67 £ 0.09
G (n=6) 500 £ 0.12 3.14 £ 0.82 0.20 = 0.05 11.3 £ 1.50 0.30 + 0.10 2.16 £ 1.08 0.79 = 0.17 0.83 £ 0.14
H (n=3) 5.10 = 0.10 1.74 £ 0.62 0.18 £ 0.00 18.0 = 0.00 0.10 = 0.00 0.10 £ 0.07 0.12 £ 0.02 0.78 + 0.09
[ (n=3) 520 £ 023 3.63 = 0.61 0.29 + 0.05 233 £ 11.9 0.07 + 0.04 0.36 £ 0.36 022 + 0.05 0.69 + 0.14
] (n=3) 5.65 = 0.05 1.87 + 0.27 0.13 £ 0.04 115 + 6.50 048 £ 0.22 522 £ 0.79 5.16 £ 3.58 0.84 + 0.13
K (n=3) 5.15 £ 0.05 403 £ 0.73 0.22 + 0.10 21.0 £ 110 0.25 = 0.04 0.62 + 0.30 034 + 0.11 0.25 + 0.03
Total (n=60) 527 + 0.04 433 + 0.39 0.32 + 0.03 142 £ 1.21 023 £ 0.02 145 + 0.28 093 £ 0.17 0.64 + 0.04

* Co. : Community types

* A: Quercus mongolica community, B: (. variabilis community, C: Q. acutissima community, D: Q. dentata community, E: Carpinus cordata-

Acer mono community F: Pinus densiflora community, G: Robinia pseudoacacia afforestation, H: Pinus rigida

afforestation, I Larix leptolepis

afforestation, J: Pinus thunbergii afforestation, K: Pinus koraiensis afforestation

* OM: Organic matter, T-N: Total nitrogen, EC: Electric conductivity
* The arabic numbers indicate mean values + SE(standard error)
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Table 5. Correlation coefficients among the chemical properties of soil including altitude. Asterisks on numbers indicate significant level.

pH OM TN P,0s K Ca Mg EC Al SMC
pH 1.000 -0.142 0.087 - 04417 05407 0456 -0.208 -0.083 -0.286
OM 1.000 0.802"" 0357" 0.078 0.068 -0.199 -0.209 0n7 0.883"
T-N 1.000 0384 0.093 0.009 -0.164 -0.211 0734 092"
P,0s 1.000 ~0.003 -0217 -0.328" -0.091 0341 0.797
K 1000 0.588"" 0.285" -0.146 -0.041 0.439
Ca 1.000 0.654"" 0.121 -0.266" 0.179
Mg 1.000 0.143 -0.355"  ~0.659
EC 1.000 -0.261" 0.026
Al 1.000 0590
SMC 1.000
OM: Organic matter, T-N: Total nitrogen, EC: Electric conductivity, SMC: Soil moisture content, AL: Altitude, 7°0.05, ""#<0.01, ""*°0.001
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