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ABSTRACT

‘The Ecological Forest’ in Youido Park was intended to be an artificial forest in urban center,
following the form of natural forests in central Korea.

This study was to investigate the planting plan and the vegetation change of ’the Ecological
Forest’ and to compare it with natural forests of similar plant composition.

The natural forests had slopes between 12°and 21° whereas ’the Ecological Forest’ had slopes
between 2°and 6° It was unlikely that the slope condition was adequate to show ’toposequence
succession’ at ’the Ecological Forest’. The soil bulk density and soil hardness of ’the Ecological
Forest’” were higher than those of the natural forests. The soil pH of ’the Ecological Forest’ was
7.45, which was greater than that of the natural forests.

There were some changes in plant composition and amounts 2 years after the construction : the
number of conifers was reduced from 383 to 338 ; the number of deciduous trees was reduced
from 4717 to 1158. It was because of the young trees dead in the sub-tree layer. The herbaceous
species planted were 14 families, 31 species, which increased to 37 families, 93 species after 2
years.

In case of horizontal structure of vegetation, trees and shrubs were distributed evenly in the
natural forests, whereas ’the Ecological Forest’ showed uneven distribution with higher total density.
In case of vertical structure of vegetation, the natural forests had distinctive layers with dominant
species distributed in each layers. In ’the Ecological Forest’, however, dominant species were only
in tree layer. The natural forests had greater average tree height, tree density, however, and basal
area than ’the Ecological Forest’.

The results showed that there were some differences in the structure between ’the Ecological

Forest’ and natural forests. The management plan should be applied in order that the natural
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condition be restored in ’the Ecological Forest’ by competition between plant species and natural

processes.
Key words : artificial forest, natural forest, vegetation change
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Fig. 1. Map of the Youido park
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Table 1. Soil characteristics of the study sites
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‘The Oak 1 Sandy loam 1.50 24.61 17.3 1.73 72 227 0.02
Ecological Oak 2 Sandy loam 1.47 27.36 19.0 1.25 74 4.57 0.01
Forest’ Pine 1 Sandy loam 1.43 27.97 20.7 1.04 7.4 3.57 0.01
Pine 2 Sandy loam 1.58 23.20 18.0 1.19 7.5 3.12 0.01
Natural Mt.Yeoki Sandy loam 1.21 40.13 7.4 1.25 39 6.27 0.09
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Table 2. Changes in the number of major tree species at ’the Ecological Forest’

s Korean Trees Trees .Tr?ef
Scientific name . viability
name planted remain index
Conifer
Overstory Pinus densiflora ENBES 329 271 8.4
P. koraiensis Zet5- 54 67 8.1
Deciduous
Styrax japonica =15
Acer triflorum Kom. ;H#'—‘TUF‘T =} 385 72 23
Koelreuteria iculat: njalidishy 338 17 o4
paniculata ERFuUE 538 170 10.0
Sorbus comimixta L 500 0 0.0
Stewartia koreana ez 500 0 0.0
Lindera obtusiloba A 7 500 0 0.0
Elaeagnus umbellata 2a4 303 170 10.0
Viburnum erosum R 283 35 9.8
Salix gracilistyla AHE 145 32 10.0
Q. aliena g5 78 49 9.2
Prunus sargentii AR LR 76 77 8.9
Q. variabilis 3T 73 91 9.3
Q. serrata 3T 69 29 8.4
Sorbus alnifolia Bl 63 0 0.0
Q. mongolica A 54 110 8.4
Albizzia julibrissin A 54 17 10.0
Cratacgus pinnatifida :{ﬂ - o ;(5) ég 1(9)8
Q. acutissima N :‘:3 i_r 5 3 8.7
S. pseudo-lasiogyne é‘ ;’E; 0 ;_ ] 1 9.0
g],] de'n{ata ] 0]_77}_}\] 14__:]1_ 0 38 10.0
obinia preudoacacia Faj= 0 61 9.9
Pyrus calleryana var. fauriei © T
Shrub Berberis amurensis o EE U 150 15 10.0
Chionanthus retus 0] -Tg'b}——?— 500 0 0.0
Chrysanthemum boreal Ak 150 110 10.0
Cornus kousa AU 534 17 9.5
Deutzia sieboldiana gl 215 110 10.0
Ilex serrata g 250 180 10.0
Lespedeza bicolor A2 505 112 10.0
L. maximowiczii Schneider Z 241 150 21 10.0
Melilotus suaveolens s 150 45 10.0
Lespedeza cyrtobotrya e 200 121 10.0
Rhododendron mucronulatum g 3200 783 10.0
R poukhanense Az 500 213 10.0
Sorbaria sorbifolia var. stellipila N U5 2280 800 10.0
Spiraea prunifolia var. simpliciflora S 1038 760 10.0
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Table 3. Major herbaceous species found at ’the Ecological Forest’

Scientific name Korean name Relative coverage
Planted Liriope platyphylla Wi 0.054
species Zoysia japonica g 0.044
Hemerocallis fulva A+ 0.021
Aster koraiensis H7la) F 0.016
Invaded Erigeron canadensis 1= 0.088
species Setaria viridis AL DA 0.079
Ambrosia artemisiifolia var. elatior A= 0.064
Erigeron annuus Mz 0.054
Trifolium repens ENE 0.040
Glycine soja =3 0.035
Artemisia princeps var. orientalis Ea 0.032
Chenopodium album var. centrorubrum ol 0.031
Solanum nigrum /iR 0.024
Echinochloa crusgalli var. frumentacea il 0.024
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Table 4. Major species composition of the oak stands at natural forests and ’the Natural Forest’

Natural forest

’the Ecological Forest’

Layer
Woomyeon Hyunchoong 1 2
Overstory Quercus acutissima Q.mongolica Q. mongolica Q. variabilis
Prunus sargentii Q. acutissima Q. aliena Q. aliena
Q. aliena P. sargentii Q. variabilis Q. acutissima
Q. mongolica Q. dentata Q. mongolica
Understory  Rhobinia preudoacacia  Fraxinus Q. mongolica Q. variabilis
P. sargentii rhynchophylla Q. serrata Styrax obassia
Q. mongolica Q. mongolica P. sargentii Pyrus calleryana var.
Q. serrata Prunus sargentii Koelreuteria faurier
Lindera obtusiloba paniculata Q. acutissima
Sorbus alnifolia
Shrub Rosa multiflora Q. acutissima
Q. mongolica R.mucronulatum
Rhobinia preudoacacia  Acer pseudo- — —
Rhododendron sieboldianum
mucronulatum Alnus hirsuta
P. sargentii
Herb Paethenocissus Smilax sieboldii Ambrosia A artemisiifolia
tricuspidada artemisiifolia var. elatior

Rubus crataegifolius
Pueraria thunbergiana
Discorea batatas

var. elatior
Erigeron annuus
E. canadensis

E. canadensis

Liriope platyphylia

Artemisia princeps var.
orientalis

Table 5. Major species composition of the pine stands at natural forests and ’the Ecological Forest’

Natural forest

’the Ecological Forest’

Layer
Yeoki Kwanak 1 2
Overstory Pinus rigida P densiflora P. densiflora P. densif]o'r'a
Castanea crenata - P. sargentii
.. P. rigida
P. sargentii
Q. acutissima
Understory Rhobinia preudoacacia P. densifiora P. densiflora Viburnum erosum
P. rigida P. rigida E. umbellata E. umbellata
Q. mongolica T. amurensis Acer pseudo-
sieboldianum
Shrub o Sorus alnifolia o llex serrata
Q. aliena R mucronulatum
R mucronulatum
Herb Paethenocissus Echinocloa crus-galli Ambrosia Glycine soja
tricuspidada var. frumentace artemisiifolia E. canadensis
Prteridium aquilinum var, P. aquilinum var. var. elatior Setaria viridis
latiusculum latiusculum Trifolium repens E. annuus
Dioscorea japonicar Pennisetum

alopecuroides
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Table 6. Stand characteristics of the study sites
Oak stand Pine stand
Layer Item
Woomyeon Hyunchoong EFD1 EFD2’ Yeoki Kwanak EFC1’ EFC2’
Overstory ~ Stand age (y) 34 28 25 25 35 28 35 35
Stand density 40 33 33 53 34 37 42 37
(#400m’)
Height(m) 14.8 16.2 10.3 9.4 10.2 8.3 8.6 12.3
DBH(cm) 27 23 14 17 18 19 21 16
Basal area 15.5 18.5 79 11.7 18.3 82 10.5 9.0
(m’/ha)
Coverage(%) 10 80 70 50 70 30 30 40
Species 0344 0.616 0454 0567 0231 0276 0 0.189
diversity
Understory Height(m) 4.3 4.4 5.1 5.6 4.8 6.6 4.6 3.8
DBH(cm) 6 4 6 7 8 10 10 4
Coverage(%) 3 50 30 60 45 70 70 60
Species 0.459 0.809 0.608 0.879 0.068 0.236 0.702 0.607
diversity
Shrub Height(m) 1.1 1.1 — — — 1.1 — 12
Coverage(%) 60 40 — — — 25 — 15
Species 0.555 0.602 — — — 0.783 — 0.292
diversity
Herb Coverage(%) 70 40 80 70 70 10 60 70
Species 8 7 15 16 7 2 20 20
richness

*EFD: Ecological Forest, Deciduous

**EFC: Ecological Forest, Conifer
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