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Abstract

The purpose of this study is suggest to restoration model of Pinus thunbergii in Saha-gu,
Busan Metropolitan City. The result of this study is summarized as follows;

As the results of this study, vegetation restoration model is presented by separating
community planting and edge planting. The community planting species of tree layer were
Pinus thunbergii and Quercus acutissima and Quercus dentata and Quercus serrata and Quercus
alienna and Quercus variabilis. The community planting species of subtree layer were Platycarya
strobilacea and Prunus sargentii and Styrax japonica and Eurya japonica and Morus bombycis. The
community planting species of shrub layer are Ulmus pavifolia and Ulmus davidiana and Lindera
obtusiloba and Elaeagnus macrophylla and Mallotus japonicus and Ligustrum obtusifolium and Sorbus
alnifolia and Rhus trichocarpa and Zanthoxylum schinifolium and Rosa wichuraiana and Rhus
chinensis and Viburnum erosum and Rhododendron mucronulatum and Rhododendron yedoense and
Indigofera pseudotinctoria.

And the planting species of edge vegetation are Japanese Angelica and Symplocos chinensis
and Pittosporum tobira and Lespedeza maximowiczii and Lespedeza bicolor and Rubus
coreanus and Rubus idaeus and Vitis thunbergii and Ampelopsis brevipedunculata and Rosa
multiflora.

Considering the population of individuals up to layers in each 400m” area, it was composed
of 24 in tree layer, 35 in subtree layer, 410 in shrub layer and 34% herb layer in the Pinus
thunbergii community.

And the average of breast-high area and canopy area was 10,852cm? in tree layer, in subtree
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layer 1,546cm?’, in shrub layer 1,158,660cm?®. The shortest distance between trees was calculated

as 2.0m in tree layer, 1.9m in subtree layer.

Keywords : Restoration model, Pinus thunbergii, Community planting, Edge planting
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Table 1. Present situation of investigation sites
Site Area(m®) Altitude(m) Main facility
Mt. Seunghak 5,302,944 496 Training facilities, Mineral spring
Mt. Dongmae 1,570,000 200 Training facilities, Military camp
Mt. Armi 3,560,000 234 Training facilities, Beacon mound
Dusong Pennisula 910,000 200 Military camp
Oknyeo Peak 770,000 247 Training facilities
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Figure 1. Location map of investigation sites
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Table 2. General situation of investigation sites

2 10~40%,
= 5~80%°|tt.

Zuse 4

a7

. . . Tree layer Subtree layer Shrub layer Herb layer

Site AI?mm)de Gr?;;)e o Izgnnfni?lelg TH. | Cover | TH. | over | TH. | Cover | TH. | over

(m) ) (m) ) (m) ) (m) )
Mt. Seunghak | 185~260 | 10~25 | Pinus thunbergii| 8~15 | 20~70 | 2~7 |10~30| 1~2 |10~30|0.1~0.6| 30~80
Mt. Dongmae | 130~200 | 10~30 | Pinus thunbeigii| 9~20 | 40~90 | 5~8 |10~20| 1~2 |10~60 |0.3~0.7| 40~70
Mt. Armi 160~220 | 10~25 | Pinus thunbergii| 10~18 | 10~70 | 2~8 |10~50| 1~2 | 10~40 |0.2~0.7| 5~80
Dusong Pennisula |  60~80 15~25 | Pinus thunbergii| 10~20 | 50~80 | 5~8 |10~30| 1~2 |20~70|0.2~0.7| 10~60
Oknyeo Peak | 200~240 | 10~25 | Pinus thunbegii| 9~18 |50~80 | 5~8 |10~40| 1~2 |20~40 [0.2~0.7| 20~40
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Table 3. Important Percentage of major species by tree layer in investigation sites

Layer | Mt. Seunghak | Mt. Dongmae Mt. Armi Dusong Pennisula| Oknyeo Peak
Specific name ClU|S|M|C|U|S|M|[C|U|S|M|C|U|S|M|C|U|S|M
Pinus thunbergii 02.5/18.1 37.3|283| - 14.2|29.7|22.5 22.4|34.2(175 229/13.8|33.5 189
Pinus rigida 60|44 45228/ 84 14.2 421151 7.2199113.6 9.5
Quercus acutissima 6914.1 48195105 8.3 (244 6.2 143|738 1.1]41(89 45
Quercus dentata 6913.7(15]4.9(153|19.8/ 15145/ 7.9 (8.0 | 1.2 | 6.8 [11.8|18.8| 1.5 |12.4{ 9.8 |11.7| 3.6 | 9.4
Quercus serrata 41]3.7]20/80(105/3.1/80]9.0(9.1]3.0(80 |40 15(251(50 20(28
Quercus alienna - 0.8 34 15]0.2
Quercus variabilis - - - 2.7 13
Alnus japonica e T N I I 27 1115210 10,5
Platycarya strobilacea - - 46184195438 2112236 31023
Zelkova serrata - - - 3.8119.0/ 14 |85
Prunus sargentii 52(56(11(46| - | - [15]03(38]57|16{4.1|65(128/15]7.7|9.1|17.8/ 2.6 109
Ulmus pavifolia - -] -] - [55 2.8 11]02(32 1.6
Ulmus davidiana var. japonica - - - - 11102
Lindera obtusiloba - 128|15(12] - [84|15]31 16(03 15]0.2|32 1.6
Elaeagnus macrophylla - 15(0.2
Lindera erythrocarpa 124/ 29|46] - |84]26 30105 117)20(42
Styrax japonica - 37]18]15 1.1]02 34 21|21 15]02
Eurya japonica - S T 2.8135.8/5.8 (143
Morus bombycis 3710814 - 57116(22(27 15]1.6
Mallotus japonicus -l -1 -1-115/03 14102 11102
Ligustrum obtusifolium - |28]43(17 - |17]03 6.2|3426 15]02 57110
Sorbus alnifolia - -] - 15102
Rbus trichocarpa 0612907 - | - |35]06 5.713.0 |24 56109 20103
Zanthoxylum schinifolium 37106 - | - |15]03 23104 16103 26|04
Rosa wichuraiana -] - 21]03 19103 43107
Rbus chinensis - - - 21103 16103 20]03
Viburnum erosum - 15103 - 12102 371006
Rubus idaeus var. concolo -l -] -130]05 36106 15]0.2 51109
Rbododendron mucronulatum - 13102 - | -120(03 43107 71112 15102
Rhbododendron yedoense var. poukhanense 12102] - | - 35]06 25104 11102
Indigofera pseudotinctoria 20103[ - | - [35]06 27104 44107 3.0105
Pueraria thungergiana 41007| - | - [48]08 68|11 45107 28105
Paederia scandens 51(08| - | - [51]08 34106 49108 42107
Smilax sieboldii 27105] - | - 23|04 21]03 7.0]12
Smilax china - 51108 - | - |41]07 41107 57109 30|06
elc 12.534.0/52.8(26.4| 6.0 [25.6|50.3]19.5/17.6/11.9|39.5[19.5| 6.2 | 0.0 |27.9| 8.2 |16.1|11.743.0|18.4
Annotation) C : tree layer, U . subtree layer, S : shrub layer, M : mean
280 F4E SO 30%, B 40%, ofl  EAXY) 2R S @ Frg 24T 4
A 38%, FHUE 2%, SUR 2F0 Ut 3 FBIABO SHFOR Usktn, o, 3
on], SEo] A W, TN} g He AU, nlRAel g 24 FAFoR ekt
Aoz e, DA olBI99E AYETH T B4
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Table 4. Dominance and sociability of major species by herb layer in investigation sites

Site
Specific name

Mt. Seunghak

Mt. Dongmae

Mt. Armi

Dusong Pennisula

Oknyeo Peak

Oplismenus undulatifolius

33

2.2

1.1

2.2

1.1

Arthraxon bispidus

1.1

r

Setaria viridis

Setaria glaca

Sanguisorba officinalis

Aeschynomene indica

Ambrosia artemisiifolia var. elatior

Commelina communis

Miscanthus sinensis var. purpurascens

2.2

11

Cymbopogon tortilis var. goeringii

Melica onoei

Crassocephalum crepidioides

2.2

1.1

Eupatorium chinense var. simplicifolium

Angelica decursiva

Dioscorea quinqueloba

Dioscorea japonica

Phytolacca americana

Persicaria longisela

Erigeron canadensis

Justicia procumbens

Preridium aquilinum var. latiusculum

Dryopteris varia

Coniogramme intermedia

Persicaria senticosa

1.1

Polygonum perfoliatum

Cirsium_japonicum var. ussuriense

Bidens bipinnata

Artemisia princeps var. orientalis

Plectrantbhus inflexus

Fallopia japonica

Liriope spicata

Atractylodes ovata

Lysimachia barystachys

Cosmos bipinnatus

Chenopodium ficifolium

Humulus japonicus

elc

Annotation) Dominance class : 5: cover 75% or more, 4: cover 75-50%, 3: cover 50-25%, 2: cover 25-10%,
1: majority appearance, +: minority appearance, r: rare appearance
sociability class : 5: large community, 4: small community, 3: community’s shape, 2: group, 1: singleness
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Table 5. Species diversity in investigation sites

Species

Site
number

H |Hmax| J°f D*

Mt. Seunghak 5 2.8241 | 3.9890 | 0.7080 | 0.2920

Mt Dongmae | 52 | 2.8389 | 3.9512 | 0.7185 | 0.2815

Mt. Armi 49 | 29431 | 3.8918 | 0.75602 | 0.2483

Dusong Pennisula| 47 | 2.9945 | 3.8501 | 0.7778 | 0.2222

Oknyeo Peak | 44 | 2.8553 | 3.7842 | 0.7545 | 0.2455
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Table 6. Similarity index in investigation sites

dissimilarity
Site Mt. MU e Ami Dusgng Oknyeo
Seunghak|Dongmae Pennisula| Peak
'é, Mt.Seunghak 2642 | 37.86 | 44.55 | 40.82
g’ Mt. Dongmae| 73.58 2277 | 4343 | 33.33
S| MuAmi | 6214 | 77.23 37.50 | 39.78
Dusong | s 45 | 5657 | 6250 3187
Pennisula
Oknyeo Peak| 59.18 | 66.67 | 60.22 | 68.13
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Table 7. The list of naturalized plant in investigation sites

Family name Scientific name Degree Life form
Leguminosae Robinia pseudoacacia L. II M
Leguminosae Amonpha fruticosa L. II N
Compositae Crassocephalum crepidioides S. Moore 11 TH
Phytolaccaceae Phytolacca americana L. 11 H
Compositae Erigeron canadensis L. il TH
Compositae Ambrosia artemisiaefolia L. II TH
Compositae Cosmos bipinnatus Cav. I TH
Chenopodiaceae Chenopodium ficifolium Smith I TH

Table 8. Ratio of naturalization in investigation sites
Mt. Seunghak | Mt. Dongmae Mt. Armi Dusong Pennisula | Oknyeo Peak Average
Ratio(%) 0.76 3.26 4.05 0.97 4.88
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Table 9. Proper species of vegetation restoration model of Pinus thunbergii community
Classification Pinus thunbergii community
Tree layer Pinus thunbergii, Quercus acutissima, Quercus dentata, Quercus serrata, Quercus alienna, Quercus

variabilis (Total 6)

Subtree layer

Platycarya strobilacea, Prunus sargentii, Styrax japonica, Eurya japonica, Morus bombycis (Total 5)

Shrub layer

Ulmus pavifolia, Ulmus davidiana var. japonica, Lindera obtusiloba, Elaeagnus macrophylla, Mallotus
Japonicus, Ligustrum obtusifolium, Sorbus alnifolia, Rbus trichocarpa, Zanthoxylum schinifolium,
Rosa wichuraiana, Rhus chinensis, Viburnum erosum, Rbhododendron mucronulatum, Rbododendron
yedoense var. poukbanense, ndigofera pseudotinctoria (Total 15)

Edge vegetation

Japanese angelica, Symplocos chinensis, Pittosporum tobira, Lespedeza maximowiczii, Lespedeza
bicolor, Rubus coreanus, Rubus idaeus var. concolor, Vitis thunbergii var. sinuata, Ampelopsis
brevipedunculata var. beterophylla, Rosa multiflora (Total 10)

Herb layer

Arthraxon bispidus, Persicaria senticosa, Commelina communis, Miscanthus sinensis var.
purpurascens, Artemisia princeps var. orientalis, Plectrantbus inflexus, Dioscorea quinqueloba,
Dioscorea japonica, Eupatorium chinense var. simplicifolium, Angelica decursiva, Cymbopogon tortilis
var. goeringii, Setaria glauca, Justicia procumbens, Melica onoei, Sanguisorba officinalis, Cirsium
Japonicum var. ussuriense, Fallopia japonica, Liriope spicata, Aeschynomene indica, Atractylodes
ovata, Lysimachia barystachys, Coniogramme intermedia (Total 22)

Table 10. Population,

cross section at breast height, planting distance by layer of Pinus thunbergii community model (unit area:

400m?)
Classification Tree layer Subtree layer Shrub layer Total
Population 24(17-29) 35(14-49) 410(387-428) 469(415-506)
Cross section at 10,852cm? 1,546cm? 1,158,660cm? 1,170,858cm?
breast height (7,687-13,112) (538-1,885) (1,093,662-1,209,528) (1,101,887-1,224,525)
Planting distance 2.0m(1.5-3.0) 1.9m(1.2-2.9) - -

0(m) 5

1. Pinus thunbergii; 2. Quercus acutissima; 3. Quercus dentata; 4. Quercus serrata; 5. Quercus alienna; 6. Quercus
variabilis; 7. Eurya japonica; 8. Platycarya strobilacea; 9. Prunus sargentii; 10. Styrax japonica; 11. Morus bombycis; 12.
Lindera obtusiloba, 13. Mallotus japonicus, 14. Ligustrum obtusifolium, 15. Sorbus alnifolia, 16. Rbus trichocarpa, 17. Rosa
wichuraiana, 18. Viburnum erosum, 19. Rhododendron mucronulatum, 20. Rhododendron yedoense var. poukbanense

Figure 2. Canopy projection and layer structure of vegetation restoration model of Pinus thunbergii community
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