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Abstract

The purpose of this study was to explain relationship between community structure and their environment
variables in Mt. Hwaak. Samples were collected by 101 plots using ZM phytosociological method and followed
by cluster, importance value and canonical correspondence analysis. The forest vegetation classified into 8
community types such as Pinus densiflora community, Berberis amurensis community, Betula ermani commun-
ity, Betula schmidtii community, Larix lepfolepis community, Pinus koraiensis community, Cornus controversa
community and Salix koreensis community. Altitude was considered as the highest factor correlated to the
community types. Berberis amurensis community and Betula ermani community were located in upper slope
area of high elevation, Cornus controversa community and Salix koreensis community in valley area, and Pinus

densiflora community in ridge area, respectively.
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Table 1. Importance value of community groups in the Mt. Hwaak

Community 1 i il I\ v Vi VI VI Total
Quercus mongolica 216 105 37 58 3.1 0.7 0.7 0.3 46.5
Acer pseudo-sieboldianum 20 52 35 1.6 0.9 1.1 2.7 13 18.2
Tripterygium regelii 1.0 4.6 32 14 09 24 0.1 25 16.1
Stephanandra incisa - 0.7 - 4.0 5.0 31 07 13 148
Fraxinus rhynchophylla 2.1 23 02 3.0 25 0.8 14 1.6 139
Rhododendron schlippenbachii 5.8 1.7 4.7 07 - - 0.1 0.6 13.7
Lindera obtusiloba 27 - - 5.5 12 18 13 03 128
Betula costata 0.2 02 - 04 0.5 - 2.0 7.8 112
Carex siderosticta 14 16 2.4 1.0 2.8 0.7 06 02 107
Staphylea bumalda - 0.2 0.1 0.7 3.9 2.9 2.6 0.2 10.6
1. Differintial species of Pinus densiffora communi

Pinus densiflora 5.1 - - 04 - 0.7 02 - 64
Rhododendron mucronulatum 4.0 - 3.0 23 - - 04 11 10.8
Vaccinium koreanum 3.7 - 1.0 0.4 - - - - 52
Lespedeza bicolor 27 - - 0.7 - - - 03 3.7
Spodiopogon sibiricus 26 - - 22 1.7 - - 0.6 7.1
Carex humilis 2.1 0.1 02 04 - - 04 - 33
Ainsliaea acerifolia 21 2.0 04 0.1 - - 08 - 55
Artemisia keiskeana 1.6 - - 04 - - - 02 22
Polygonatum odoratum var. pluriflorum 14 04 - 0.6 0.3 - - - 27
Lespedeza maximowiczii 14 - - 0.8 0.3 0.4 - - 29
Melampyrum roseum 14 - - 04 - - - - 1.8
Betula chinensis 1.2 - - - - - - - 12
Atractylodes japonica 1.2 - - 1.1 - - - - 23
Monotropastrum globosum 0.1 - - - - - - - 0.1
2. Differintial species of Berberis amurensis community

Berberis amurensis - 24 - - - - - - 24
Schizandra chinensis - 20 0.8 04 2.8 - 0.8 11 8.0
Prunus padus - 1.9 1.1 - - - 23 1.7 7.0
Tilia amurensis 02 1.7 - 02 - - 0.8 03 33
Ligularia fischeri 02 12 0.7 - - - - 02 23
Lonicera coerulea var. edulis - 0.7 - - - - - - 07
Lonicera vesicaria - 07 02 - - - - - 09
Abies holophylla - 0.6 - - - - 0.4 - 10
Viola diamantica - 0.5 - - - - - - 05
Heracleum moellendorffii - 05 0.1 - - - - - 06
Clematis heracleifolia var. davidiana - 04 - - - - - - 04
Hepatica asiatica 02 04 - - - - - - 06
Filipendula glaberrima 0.1 04 0.1 - - - - - 0.6
Hanabusaya asiatica - 03 0.1 - - - - 02 0.7
Cirsium setidens - 03 - - - - - 0.2 0.5
Saussurea nutans 0.1 03 0.1 - - - - - 0.5
Scopolia japonica - 0.1 - - - - - - 0.1
3. Differintial species of Betula ermani community

Betula ermani - 08 8.6 - - - - - 9.5
Abies nephrolepis 0.2 17 85 - - - - - 103
Calamagrostis arundinacea - 14 2.8 02 09 - 0.1 05 59
Sorbaria sorbifolia var. stellipila - 04 22 - - - - 0.6 32
Acer tschonoskii var. rubripes 03 038 19 - - - - 13 43
Spiraea fritschiana 0.1 09 18 - - - - 0.6 34
Sorbus commixta 0.6 - 1.6 0.2 - - 02 - 2.6
Syringa velutina var. kamibayashii - - 15 - - - 04 - 20
Patrinia saniculaefolia 08 0.1 13 - - - - - 22
Youngia chelidoniifolia - - 1.2 - - - - - 12
Syringa wolfi - 02 1.0 - - - - - 12
Thuja koraiensis - - 0.9 - - - - - 09
Sedum polystichoides - 02 09 - - - - - 1.1
Agastache rugosa - - 0.8 - - - - - 08
Gentiana uchiyamai - 03 08 - - - - 0.2 13
Potentilla dickinsii 0.1 - 0.7 - - - - - 0.8
Lycopodium chinense - - 04 - - - - - 04
Acer barbinerve - 04 0.7 - - - 03 1.5 29
Spiraea blumei - - 0.4 - - - - - 04
Abelia mosanensis - - 0.6 - - - - - 0.6
Halenia corniculata - - 0.1 - - - - - 0.1
4. Differintial species of Betula schmidtii community

Betula schmidtii 1.6 04 - 8.1 - - 04 1.5 12.1
Betula davurica 09 - - 5.2 1.0 1.3 - - 85
Quercus variabilis 1.7 - - 37 - 0.7 - - 6.0
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Table 1. Continued
Community 1 I m v v VI Vi Vil Total
Styrax obassia 13 - - 21 14 14 0.6 10.6
Pinus rigida - - - - - - - 33
Populus davidiana 02 - - - - 02 03 2.6
Iris ruthenica - - - - - - - 0.1
S. Differintial species of Larix leptolepis community
Larix leptolepis - - - - 21.8 - - - 218
Viola variegata - - - 0.1 0.6 - - - 08
Clerodendron trichotomum - - - - 05 - - - 05
Scutellaria pekinensis var. transitra - - - - 03 B - - 03
Picrasma quassioides - - - - 0.3 - - - 03
6. Differintial species of Pinus koraiensis community
Pinus koraiensis 05 0.7 23 1.1 03 345 - 03 399
Morus bombycis - 0.2 - 0.5 2.7 35 3.0 03 102
Rubus crataegifolius 0.5 1.6 0.1 1.8 2.0 31 0.2 19 114
Commelina communis 0.1 - - - - 31 - - 33
Pueraria thunbergiana . 0.1 - - - 0.5 2.8 - 02 36
Callicarpa japonica - - - 0.2 0.5 2.0 - - 28
Ampelopsis brevipedunculata var, heterophylla 02 - - 03 05 14 0.5 - 30
Lactuca raddeana - - - 0.1 03 1.1 0.1 02 19
Ostericum grosseserrata - - 0.1 - 03 11 - - 16
Erigeron annuus - - - - - 04 - - 04
Chenopodium album var. centrorubrum - - - - - 0.4 - - 04
7. Differintial species of Cornus controversa community
Cornus controversa 08 24 0.3 0.2 1.1 0.8 42 12 11.1
Acer mono 0.1 23 1.0 1.0 1.4 - 37 15 10.9
Philadelphus schrenckii - 28 0.7 0.1 03 17 35 48 14.0
Juglans mandshurica 03 0.2 - 0.8 0.5 - 32 - 5.1
Carpinus cordata 0.2 1.0 04 02 03 - 32 1.8 7.1
Dryopteris crassirhizoma - 0.5 11 0.1 - - 3.1 1.1 59
Cimicifuga heracleifolia - 0.5 0.1 0.2 0.3 - 2.6 - 38
Euonymus oxyphyllus - - 0.7 - 0.3 - 1.8 - 2.8
Polystichum tripteron - 08 - - - - 18 02 28
Malus baccata - - - - - - 1.5 - 15
Fraxinus mandshurica . - - 02 - - - 1.1 0.3 1.6
Dryopteris uniformis - - - - - - 0.8 - 0.8
Rodgersia podophylla - - - - - - 0.7 - 0.7
Ribes maximowiczianum - - - - - - 0.5 - 05
Deutzia coreana 03 - - - - - 04 - 0.7
Saxifraga fortunei var. incisolobata - - 02 0.1 - - 0.4 - 07
8. Differintial species of Salix koreensis community
Salix koreensis - - - - - - - 6.1 6.1
Salix hallaisanensis - 03 02 0.2 - - - 55 63
Hydrangea serrata for. acuminata - - - 02 - 0.8 24 3.3 6.7
Weigela subsessilis 0.6 13 2.8 13 2.1 0.7 1.6 2.8 132
Acer tegmentosum - 0.6 - - - - - 2.6 32
Impatiens textori - - - - 03 1.1 04 2.1 38
Phellodendron amurense - - - - - - 15 1.7 33
Boehmeria spicata - - - - - 04 0.2 14 20
Impatiens nolitangere var. nolitangere - - - - - - - 0.5 0.5
Isodon inflexus 02 25 1.1 0.8 12 04 15 08 85
Deutzia glabrata - 1.1 0.4 - 0.5 - 47 1.1 7.8
Symplocos chinensis for. pilosa 0.8 14 0.2 1.7 31 04 0.1 - 7.8
Actinidia polygama 02 03 0.1 02 2.8 0.7 1.3 1.2 6.9
Magnolia sieboldii 08 04 03 0.5 - 11 1.1 12 5.4
Astilbe chinensis var. davidii 0.1 0.7 0.6 0.4 0.3 1.1 03 09 44
Athyrium yokoscense 0.4 1.0 02 0.6 03 04 04 09 42
Rhus trichocarpa 09 - - 1.6 0.9 07 - - 4.0
Corylus sieboldi var, dshurica 0.2 0.9 04 0.7 - 07 0.6 03 38
Aster scaber 12 0.5 0.1 0.1 09 0.8 - - 37
Actinidia arguta - 0.1 - 03 0.5 - 13 11 34
Artemisia stolonifera 0.1 0.6 0.8 0.3 0.6 04 - 0.5 34
Aralia elata - - 0.1 0.8 0.6 0.7 03 08 34
Pteridium aquilinum var, latiusculum 09 - - 0.5 13 04 - 02 33
Aster ageratoides 0.1 0.4 02 0.1 0.6 - 03 1.5 33
Quercus serrata 0.2 - - 12 12 - - 03 29
Vitis coignetiae 0.1 - - 0.4 1.1 07 0.1 03 27
Athyrium niponicum - 0.1 0.1 04 03 0.7 0.1 09 2.7
Other 245 specise 137 230 204 18.6 160 145 23.8 19.2 1492
Total 100.0 1000 100.0 100.0 1000 100.0 100.0  100.0 800
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Table 2. Environmental characteristics related to 8 community types in study area

Community I |1 m v v Vi Vi VE  Total
Releve 21 13 15 15 6 8 13 10 101
Altitude(m) 756 1,250 1,331 576 713 648 732 869 8753
Slope degree(") 20 21 23 22 18 21 22 31 222
Topography R U U M M M v v -
Bare rock(%) 10 28 47 9 2 1 60 34 253
Bare soil(%) 10 7 8 2 1 5 0 2 5.0
Depth of Organic matter layer(cm) 2 3 2 3 4 3 2 2 25
Coverage of tree layer(%) 81 78 61 80 84 83 75 79 76.9
Coverage of subtree layer(%) 47 57 54 40 36 28 53 39 46.3
Coverage of shrub layer(%) 59 65 72 59 59 32 56 66 60.1
Coverage of herb layer(%) 32 44 46 25 28 24 51 48 37.8
Hight of tree layer(m) 12 9 7 14 20 12 14 10 11.7
Hight of subtree layer(m) 8 7 5 7 9 7 8 6 7.3
Hight of shrub layer(m) 3 3 2 3 4 2 3 3 2.7
DBH of tree layer(cm) 31 26 20 26 33 31 27 20 26.7
DBH of subtree layer(cm) 13 14 11 11 13 11 15 13 12.6
DBH of shrub layer(cm) 4 5 4 4 4 3 3 4 3.7
The number of present species 20 31 29 23 27 17 31 26 25.4

% DBH : Diameter at Breast Height, T : Top, R : Ridge, U : Upper slope, M : Middle slope, L : Low slope, V

. Valley
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Table 3. Canonical Coefficients and inter-set Correlations be

=
LR

2 A

- ol

tween ordination axes and environmental factors

Canonical Coefficients

Correlation Coefficients

Variable Axis 1 Axis 2 Axis 3 Axis 1 Axis 2 Axis 3
Altitude 0.913 -0.057 -0.493 0.705" -0.537 0279
Aspect 0.07 0.146 -0.027 0.095 0.211" -0.1%
Slope 0.036 0.019 -0.087 0.194 0.119 -0.001
Topography -0.521 -0.867 0.311 0.114 -0.871" -0.167
Bare Rock 0.321 -0.163 0.661 0.654" 0.017 0.641"
Bare Soil 0.013 0.029 -0.102 0.027 029" -0.241"
Present Species 0.085 0.106 -0.098 028" 0.19" -0.33"
Eigenvalue 0.498 0.455 0.287
'P<0.05 "P<0.01
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Fig. 5. CCA(canonical correspondence analysis) ordination diagrams showing 8 communities and major environmental
variables(arrows). Plot symbol O: I (Pinus densiflora community), s : [ (Berberis amurensis community), @:III
(Betula ermani community), ©:IV(Betula schmidtii community), [1: V (Larix leptolepis community), O VI(Pinus
koraiensis community), W:VI{Cornus controversa community), @:VIl(Salix koreensis community).
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