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Change of Plant Community after Road Construction’
- Case Study on Seongsamjae Road in Chirisan National Park -
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ABSTRACT

As a result of examining the influence of road construction on plant community, the plant
community structure of the slopes which the road construction influenced directly was quite
different from the surroundings. The floristic composition between the edge of the slope and
the spot which was 10~20m away into the forest was changed. The main exotic species intro-
duced into the study site, Festuca arundinacea, which was one of the main exotic species used
in seed spraying on cut-slope was dominant and had a bad influence on the landscape and
native plant community. They spreaded along the road and appeared with a high density.
Sprayed exotic species invaded into the forest zone and grew up in a shiny valley and inner
forest of fill-slopes. It was estimated that these exotic species have a bad influence on the
native plant community. The naturalized plants around the road of Seongsamjae were record-
ed as 45 taxa such as 13 families, 35 genera 44 species 1 variety. As a result of the investiga-
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tion, bare lands occurred by road construction and resting places where people concentrated
were recorded as a high degree of ecological damages.
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Table 1. The standards of the grade classification by the distributional character of a naturalized species

Grade Distribution character
5 Appears at over 80% of a surveyed site.
_____________ Forms a large population with many individuals, connected by line shape along the road.
"""""" 4 Appears at 50~80% of a surveyed site.
Forms a large population with many individuals, not connected continuously along the
...................... P0A. e
3 Appears at 20~50% of a surveyed site.
Forms a small population with many individuals, not connected by line shape along the
,,,,,,,,,,,,,,,,,,, P0RA. e
9 Appears at 5~20% of a surveyed site.
_______________________ Forms a small population with a few individuals.
1 Appears at below 5% of a surveyed site.

Cannot form a population and rarely appears by individuals.
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Figure 1. Location map of survey site at Seongsamjae
road in Chirisan national park
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Table 2. General description of the physical features of ten Belt-transect plots in survey site at
Seongsamjae road in Chirisan national park

Plot no. [ I I N V VI VI VI X X
Altitude(m) 625 815 815 1,0151,015 815 850 850 1,050 1,050
Aspect N59W S30E S20E S47E S45E S33E S80E N8OE N40W N15E
slope(°) 15 20 17 8 14 18 20 25 18 10
Distance of cut(fill)-slopes(m) 6.5 6 12 9 12 15 19 8 18 20
Mean height of tree layer(m) 15 12 12 12 12 17 14 15 11 11
Mean DBH of tree layer(cm) 23 20 20 25 22 30 25 32 21 25
Mean height of subtree layer(m) 6 6 6 9 9 6 5 5 5 3.5
Mean DBH of subtree layer(cm) 7 5 7 10 10 6 7 7 5 3.5
Mean height of shurb layer(m) 1.2 13 15 13 10 15 16 12 10 10
Coverage of shurb layer(%) 40 45 50 20 45 40 35 30 20 30
No. of species 40 32 30 27 22 37 35 35 25 23
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Table 3. Change of plant community by the distance from road at Seongsamjae road in Chrisan
National Park(Unit area: 50m?)

Plot no.

Distanec from road(m) 0~5

5~10 10~15 15~20 20~25 25~30 30~35 35~40

Area coverage of shrub layer(m?) 64.9
No. individual of shrub layer 170

No. of species 12
Species diversity indices(H") 0.82
Similarity index 5.2

271
50
12

0.95

6.1
46
16

1.03

13.2
68
20

9.5
52
16

1.00

6.8
62
16

5.6
44
12

7.4
54

Area coverage of shrub layer(m?)43.7
No. individual of shrub layer 148

No. of species 28
Species diversity indices(H") 1.21
Similarity index 13.5

Area coverage of shrub layer(m®) 74.5
No. individual of shrub layer 138

No. of species 3
Species diversity indices(H')  0.14
Similarity index 0.0

Area coverage of shrub layer(m®) 55.5
No. individual of shrub layer 54

No. of species 12
Species diversity indices(H") 0.96
Similarity index 1.1

No. individual of shrub layer 62

No. of species 3
Species diversity indices(H')  0.44
Similarity index 0.0

Area coverage of shrub layer(m?) 13.8
No. individual of shrub layer 86

No. of species 6
Species diversity indices(H')  0.59
Similarity index 9.7

No. individual of shrub layer 116

No. of species 21
Species diversity indices(H’) 1.18
Similarity index 3.6

Area coverage of shrub layer(m?) 11.7
No. individual of shrub layer 54

No. of species 9
Species diversity indices(H") 0.82
Similarity index 18.2

Area coverage of shrub layer(m?®) 25.6
No. individual of shrub layer 94

No. of species 12
Species diversity indices(H") 0.94
Similarity index 3.1

Area coverage of shrub layer(m?) 9.8
No. individual of shrub layer 48
No. of species 9
Species diversity indices(H") 0.79
Similarity index 5.7
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Table 4. General description of the physical features in slopes to seeding introduced species

Distance of Introduced species

Plot no. Type Altitude(m) Aspect Slope(°) Coverage(%) .
cut(fill)-slope(m) in slope
1 Cut-slope 950 N6OW 60 24 95 Tall fescue
2 Cut-slope 970 NbH2W 57 10 90 Tall fescue
3 Cut-slope 980 N5OW 58 16 90 Tall fescue
4 Cut-slope 1,050 N45W 65 16 95 Tall fescue
5 Cut-slope 1,060 N70W 65 10 90 Tall fescue
6 Cut-slope 1,070 N70W 65 10 90 Tall fescue
7 Fill-slope 510 S60W 30 8 70 Lygrass
8 Fill-slope 950 N50E 38 14 70 Lygrass
9 Fill-slope 980 N20E 40 16 70 Lygrass
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Table 5. The importance values by the distance from the road in the cut-slope imported with introduced

species(%)
\W Cut-slope

Species name 0~2 2~4 4~6 6~8 8~10 10~12 12~14 14~16
Elymus repens 16.4 - - - - - - -
Hydrangea serrata for. acuminata 18.0 - - - - - 4.2 -
Lespedeza cyrtobotrya 21.3 - - - 42.9 - 24.7 -
Artemisia princeps var. orientalis 14.8 17.7 - 16.9 9.7 3.0 - -
Eupatorium chinense var. simplicifolium  11.4 184 30.1 16.9 - 4.3 - 6.8
Festuca arundinacea 18.1 63.9 69.9 50.8 20.5 - - -
Erigeron annuus - - - 154 8.8 3.0 - -
Zanthoxylum schinifolium - - - - 8.8 3.1 - -
Isodon excisus - - - - 9.3 3.8 49 54
Pteridium aquilinum var. latiusculum - - - - - 29 54
Maackia amurensis - - - - - 3.1 - -
Sambucus williamsii var. coreana - - - - - 5.8 - -
Deutzia parviflora - - - - - 3.0 - -
Weigela subsessilis - - - - - 10.8 7.9 8.2
Carex humilis - - - - - 3.4 - -
Rubus crataegifolius - - - - - 3.8 - -
Lindera obtusiloba - - - - - 402 7.9 -
Schisandra chinensis - - - - - 36 6.7 31.3
Styrax obassia - - - - - 32 79 -
Euonymus sieboldiana Co- - - - - 3.0 - -
Rubus phoenicolasius - - - - - - 6.0 8.1
Symplocos chinensis for. pilosa - - - - - - 8.5 -
Arisaema amurese var. amurense - - - - - - 4.1 -
Actinidia kolomikta - - - - - - 13.2 -
Spodiopogon sibiricus - - - - - - 4.0 -
Callicarpa japonica - - - - - - - 11.7
Euonymus oxyphyllus - - - - - - - 18.5
Rubia chinensis var. glabrescens - - - - - - - 4.6
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Table 6. The importance values by the distance from the road in the fill-slope imported with introduced
species(%)

istance from road(m) Fill-slope
Species name 0~2 2~4 4~6 6~8 8~10

Erigeron annuus 4.3 - -
Viola mandshurica 4.2 - - - - - -
Salix hulteni 15.3 - - - - - -
Miscanthus spp. 6.4 5.8 - - - - -
Carex humilis 4.2 6.4 5.7 - - - -
Rubus crataegifolius 42 .3 57.9 25.3 - - - -
Artemisia princeps var. orientalis 4.8 - 5.6 - - - -
Conyza canadensis 4.2 5.6 - 4.2 - - -
Pueraia thunbergiana 5.3 - 6.5 4.8 - - -
Oenothera biennis 4.9 6.1 6.1 4.4 - - -
Lolium spp. 4.1 - 6.0 4.3 7.4 3.2 5.4
Oplismenus undulatifolius - 5.8 - 4.3 - 3.2 4.8
Youngia denticulata - 6.4 6.5 4.2 - - -
Persicaria perfoliata - 6.0 - - - - -
Amorpha fruticosa - - .
Deutzia prunifolia - - - 4.6 31.5 13.4 -
Hydrangea serrata for. acuminata - - - 4.7 8.4 - 4.7
Zanthoxylum schinifolium - - -
Ligustrum ovalifolium - - - 30.5 - - -
Rosa multiflora - - - 10.5 - - -
Parthenocissus tricuspidata - - - - 7.5 6.2 -
Styrax japonica - - - - 37.7 21.6 -
Vitis flexuosa - - - - - 3.2 11.6
Disporum smilacinum - - - ~ - 3.2 4.8
Fraxinus rhynchophylla - - - - - 3.7 -
Philadelphus schrenckii - - - - - 12.5 -
Lindera glauca - - - - - 3.2 -
Weigela subsessilis - - - - - 9.3 -
Prunus sargentii - - - - - 3.3 -
Lindera obtusiloba - - - - - 4.7 -
Carpinus laxiflora - - - - - 9.3 -
Symplocos chinensis for. pilosa - - - - - - 4.5
Ulmus davidiana var. japonica - - - - - - 37.5
Cocculus trilobus - - - - - - 4.6
Lespedeza maximowiczii - - - - -~ - 5.9
Smilax china - - - - - - 11.6
Euonymus alatus for. ciliato-dentatus - - - - - - 4.6

10~12 12~14
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v ddch
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Table 7. The distribution of naturalized species at each altitude by the road in Cheoneunsa-Seongsamjae

Altitude
Species name
Festuca arundinacea 2 3
Ergrostic curvula 3
Dactylis glomerata -1
Lolium spp. - -
Elymus repens var. aristatum -
Alopecurus pratensis - - - - - -
Vulpia myuros 1 --11 - - - - - - = - 1 - - -
Lolium perenne - - - -
Poa pratensis - - - -
Lolium mulitflorum
Rumex acetosella
Rumex crispus
Rumex obtusifolius
Chenopodium album
Chenopodium ficifolium
Amaranthus lividus
Phytolacca americana
Lepidium virginicum
Trifolium pratensis
Trifolium repens
Robinia pseudo-acacia
Amorpha fruticosa
Ailanthus altissima
Oenothera biennis
Veronica arvensis
Ambrosia artemisiaefolia
Bidens frondosa
Erigeron annuus
Erigeron strigosus
Conyza sumatrensis
Conyza canadensis
Erechitites hieracifolia
Galinsoga parviflora
Sonchus asper
Cosmos bipinnatus - - - - - - -1 - - - - - =
Taraxacum officinale - -1 -1 - -11 - - 1 1 1 1
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Total 252322 17 24 17 1519 24 18 21 25 21 37 28 16 19 32

No. Species(36) 171211 11 15 10 9 1012 8 10 13 11 25 15 8 10 21

* St Altitude(m), S1: 200~250, S2: 250~300, S3: 300~350, S4: 350~400, S5: 400~450, S6: 450
~500, S7: 500~550, S8: 550~600, S9: 600~650, S10: 650~700, S11: 700~750, S12: 750~
800, 813: 800~850, S14: 850~900, S15: 900~950, S16: 950~1,000, S17: 1,000~1,050, S18:
1,050~1,090
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Table 8. The distribution of naturalized species at each altitude by the road in Dalgung-Seongsamjae

Altitude
Species name

S9

S10 S11

Festuca arundinacea
Ergrostic curvula
Dactylis glomerata
Lolium spp.

Vulpia myuros

Poa pratensis

Elymus repens var. aristatum
Lolium mulitflorum
Alopecurus pratensis
Panicum dichotomiflorum
Lolium perenne

Rumex acetosella
Rumex crispus

Rumex obtusifolius
Chenopodium album
Chenopodium ficifolium
Spergularia rubra
Lepidium virginicum
Trifolium pratensis
Trifolium repens
Amorpha fruticosa
Robinia pseudo-acacia
Oenothera biennis
Spergularia rubra
Ipomoea purpurea
Veronica persica
Veronica arvensis
Ambrosia artemisiaefolia
Conyza canadensis
Erigeron annuus

Conyza sumatrensis
Erechitites hieracifolia
Bidens frondosa
Sonchus asper

Veronica persica
Matricaria matricarioides
Cosmos bipinnatus
Taraxacum officinale
Taraxacum laeavigatum
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Total
No. Species(39)

38
25

28
15

21
12

26 20 23
14 8 11

28
17

25
13

28
15

25 33
12 21

* St Altitude(m), S1: 550~600, S2: 600~650, S3: 650~700, S4: 700~750, S5: 750~800, S6: 800
950~1.000, S10: 1,000~1,050, S11: 1,050~1,090

~850, S7: 850~900, S8: 900~950, S9:
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Table 9. The distribution of naturalized species at each altitude by the road in Dogeysamguri-

Jungryungchi

———Altitude s1 s2 s3 s4 S5 86 s7 S8
Species name
Festuca arundinacea 5 5 5 3 4 5 5 5
Ergrostic curvula 2 2 2 1 1 1 2 1
Dactylis glomerata - 1 3 - - 1 2 2
Lolium spp. 3 3 4 5 3 4 4 3
Lolium perenne - 1 - - - - - 1
Rumex acetosella 4 3 3 2 2 - 3 3
Rumex obtusifolius - - - - - - - 1
Oenothera biennis 4 3 3 2 3 2 3 3
Spergularia rubra 1 - - - - - - -
Amorpha fruticosa 1 2 2 - - 1 1 -
Trifolium pratensis - 1 1 - - - 1 -
Trifolium repens - 1 2 1 1 1 2 2
Veronica arvensis - - - - - - - 1
Conyza canadensis - - - - - 1 1
Erigeron annuus 3 2 - 2 1 2 2
Erechitites hieracifolia - - - - - - - 1
Conyza sumatrensis - - - - - - - 1
Hypochacris radicata - - - - - - - 1
Total 22 25 27 14 16 16 26 28
No. Species(18) 8 11 10 6 7 8 10 15

*q. Altitude(m). S1: 750~800, S2: 800~850, S3: 850~900, S4: 900~950, S5: 950~1.000, 56:
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