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ABSTRACT

To investigate the vegetation structure of the region from Bukhansanseong to Insubong in Bukhansan
National park, 16 plost(2500m’) set up with random sampling method were surveyed. Three groups Quercus
mongolica -Mixed Broad leaved community, Pinus densiflora -Quercus mongolica community, Quercus
mongolica community was classified (or communities were classified) by cluster analysis. Quercus mongolica
were found as a major woody plant species in Bukhansan National park region. High positive correlation were
proved between Quercus mongolica and Rhododendron; Quercus mongolica and Rhus tricocarpa;
Rhododendron mucronulatum and Rhododendron schlippenbachi; Symplocos chinensis and Rhododendron
schlippenbachii; Acer pseudosieboldianum and Magnolia sieboldii, and relatively high negative correlation
was proved between Fraxinus thynchophylla and Rhododendron mucronulatum; Juniperus rigida and Acer
pseudosieboldianum; Styrax obassia and Acer pseudosieboldianum. Species diversity(H') of investigated
groups were ranged from 1.236 ~1.319 and it was relatively high compared to those of the ridge area of other
national parks.
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Figure 1. The Location map of the survey sites in Bukhansan National park
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Figure 2. Dendrogram of sixteen sites by cluster
analysis

Table 1. Descriptions of physical features, soil and vegetation for each plot

Plot number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Altitude(m) 304 348 377 463 522 612 699 701 666 640 583 534 475 491 467 410
Aspect E NE S S S SE SW E N N NW E N N S N
Slope(°®) 18 26 30 22 30 25 24 21 18 30 9 27 26 27 25 21
Tree height(m) 10 13 12 10 14 8 12 10 13 12 12 15 13 12 11 13
Litter depth(cm) 2 3 2 4 1 1 1 3 4 2 1 1 2 2 6 10
No. of species 27 27 22 2 18 18 13 23 32 30 19 19 21 21 19 23
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Table 2. Importance percentage (I.P.) and mean importance percentage (M.1.P.) of major woody species for each
plant community

Quercusmongolica- Pinusdensiflora- .
Species name Mixed Broad leaved Quercus mongolica Quf;gr.;urgio;g(ocll)ca-
community (A) community (B)

U M L MIP U M L MIP U M L MIP
Morus bombycis 0.5 0.2 5.0 9.1 2.9 6.0
Corylus heterophylla 0.8 22 0.6 1.7 0.3 2.7 7.4 2.1
Rhus tricocarpa 1.4 3.5 1.1 4.6 0.8 5.9 1.6 2.2
Syringa reticulata 0.5 03 0.2
Acer pictum subsp. mono 4.0 1.6 09 2.7
Staphylea bumalda 0.7 0.1
Lonicera maackii 0.5 0.1 1.3 02
Stephanandra incisa 13.0 22 156 26 9.7 1.6
Carpinus cordata 32 3.6 2.1 3.2 2.8 1.4 1.2
Euonymus macropterus 0.5 0.6 0.3
Juniperus rigida 0.3 0.1 3.8 1.3 1.5 5.1 5.7 2.0 4.8
Symplocos chinensis 0.6 14 1.7 1.1 1.9 0.6 4.0 1.6 1.6
Zelkova serrata 1.0 03 0.6
Acer palmatum 4.2 1.0 1.6
Acer pseudosieboldianum 42 317 99 14.3 44 2.5 1.9 187 2.0 6.6
lex macropoda 22 3.7 1.7 2.6
Sambucus williamsii coreana 0.3 0.1
Sorbus commixta 0.6 2.0 0.3 1.0
Acer pictum 0.5 0.1
Deutzia parviflora 0.6 0.1
Vitis coignetiae Pulliat 03 0.1
Corylus sieboldiana 0.7 0.4 0.3 0.5
Fraxinus rhynchophylla 1.0 46 49 7.9 2.8 0.5 20 4.3 1.4
Tripterygium regelii 1.8 0.3 2.6 0.4
Deutzia grandiflora 0.5 0.1
Betula schmidtii 0.3 0.1
Castanea crenata 0.8 0.4 3.8 1.9
Weigela subsessilis 0.5 0.2 2.4 0.4 3.8 0.6
Acer mandshuricum 0.6 0.3 0.4
Acer ukurunduense 0.5 0.2
Acer ukurunduense 0.3 0.1 13 0.2
Pyrus ussuriensis 0.8 0.3
Cornus kousa 0.7 2.1 0.3 1.1 2.1 0.7
Prunus sargentii 43 1.6 1.1 2.9 3.8 1.9 12.1 2.6 5.0 7.8
Morus bombycis 0.6 0.2
Prunus ishidoyana 0.6 0.1
Rhododendron yedoense 0.4 0.1
Zanthoxylum schinifolium 0.3 0.1 1.3 02 1.3 0.2
Lindera obtusiloba 2.0 9.3 2.2 4.4 0.7 2.0 109 25

Pinus densiflora 10.0 0.4 5.1 34.9 8.0 20.1 123 6.2
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Table 2. (Continued)

Quercusmongolica-
Mixed Broad leaved

Species name community (A)

Pinusdensiflora-
Quercus mongolica

community (B)

Quercus mongolica-
community (C)

U M L MIP U M L MIP U M L MIP
Acer komarovii 1.5 2.5 0.9
Quercus mongolica 526 3.0 3.1 278 221 144 3.6 165 705 127 20 398
Lespedeza bicolor 0.5 0.1 1.3 0.2
Callicarpa japonica 0.8 2.0 0.6 29 0.5 2.2 0.4
Pinus koraiensis 0.3 0.1
Syringa patula 0.6 0.2
Lespedeza maximowiczii 1.3 5.6 1.4 1.6 0.3 59 1.0
Spiraea prunifolia 0.3 0.1
Quercus serrata 1.5 0.8 5.1 4.4 4.0
Taxus cuspidata 0.4 0.1
Rhododendron mucronulatum 4.0 8.3 27 22 212 43 9.9 13,5 5.6
Styrax obassia 53 3.0 2.3 7.5 4.0 32 12.1 4.0 47
Euonymus hamiltonianus 1.0 0.3
Euonymus oxyphyllus 0.8 0.8 04
Rhododendron schlippenbachii 5.1 59 2.7 7.0 12 149 75 6.2
Cornus controversa 0.4 0.1 3.8 1.3
Sorbus alnifolia 1.4 53 4.4 32 9.1 16.0 6.5 11.0 1.6 0.3
Tilia amurensis 0.6 0.3
Magnolia sieboldii 3.5 0.3 12
Juniperus chinensis 03 0.1 2.9 1.0
Euonymus alatus 0.3 0.1 2.0 0.7
Euonymus alatus 0.4 3.1 0.7 1.6 0.3
Syringa reticulata 2.5 0.4
Rhus succedanea 1.3 0.2 2.0 0.7
Quercus variabilis 32 1.6
Platycarya strobilacea 13 0.2
Lonicera caerulea 1.3 0.2
Styrax japonicus 4.6 1.5
Pinus rigida 3.5 1.8
Alnus sibirica 9.1 3.0
Rhus sylvestris 1.3 02
Quercus acutissima 3.5 1.8
Robinia pseudoacacia 6.1 3.9 1.6 4.6
Lespedeza cyrtobotrya 1.9 2.0 1.0 1.4 0.2
Corylus heterophylla 1.3 02
Abies holophylia 1.3 0.2
Smilax sieboldii 1.3 0.2
Zanthoxylum_piperitum 1.6 0.3
* U: Upper layer, M: Middle layer, L: Lower layer
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Table 3. The DBH distribution of major woody species for each plant community in the Bukhansan National park

Plant community Species name DI D2 D3 D4 D5 D6 D7 D8 D9 D10
Pinus densiflora 4 4 3 6 10 2 4 2
) . Acer pictum subsp. mono 2 2 3 4 4 1
QuercusmongolicaMixe . o ot 2 12 8 1 1 1 2

d Broad-leaved(A)

Fraxinus rhynchophylla

18 19 18 12 7 3 1 2 3

Quercus mongolica 19 41 77 119 74 63 11

Quercus acutissima
Pinusdensiflora- Pinus densiflora 1 7 3 5 9 3 1
Quercus mongolica Quercus mongolica 7 7 8 1
community (B) Quercus serrata 1 5 1

Sorbus alnifolia 2 15 8 2

Carpinus cordata 2 1 6 6

) Fraxinus chiisanensis 1

Quercus.mongollca- Prunus sargentii 2 2 2
community (C)

Pinus densiflora 2 2

Quercus mongolica

18 39 I3 14 9 20 3 2

* D1: DBH<2, D2: 2<DBH<7, D3: 7<DBH<12, D4: 12<DBH<17, D5: 17<DBH=<22, D6: 22<DBH<27,
D7: 27<DBH=32, D8: 32<DBH=<37, D9: 37<DBH=<42, D10: 42 <DBH(unit; cm)
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Table 4. Correlations between all pair-wise combinations of major woody species

sp2  sp3 sp4 spS sp6 sp7 sp8 sp9 spl0 spll spl2 spl3 spl4 spl5 spl6 spl7 spl8 spl9 sp20
spl  -13 06 43 11 33 37 .10 -47 -35 .07 .61 -18 -25 -13 -28 -22 -29 -26 -21
sp2 -24 00 -26 .17 .11 -15 .05 .13 .10 -05 .54* 48 -07 .02 -20 -21 -15 -.14
sp3 .36 -10 -07 .38 -07 -44 -30 -17 -15 -20 -33 -0l -31 -25 -23 -15 -22
sp4 62* 30 -40 .13 .04 -39 .14 84** 12 -22 33 -26 -12 -09 -13 .36
sp5 -06 -38 33 .13 -59* -10 .44 -04 -41.72*% -05 -26 -13 -19 .71*
sp6 18 30 -47 -18 .08 .19 -12 .17 .05 -31 -26 -35 -32 -29
sp7 223 -40 -19 -23 -38 -07 -07 -42 -10 -06 -20 -19 -31
sp8 234 -17 31 .03 -19 -18 .66** -13 -04 -08 -16 -.08
sp9 26 .00 -01 .49 31 -07 64* 27 09 05 .34
spl0 43 -30 -25 41 -42 35 31 .18 33 -21
spll 14 -02 -25 -09 37 .07 -21 -14 -18
spl2 A3 -20 .19 -23 -10 -10 -08 .10
spl3 a8 02 31 .11 .00 -.07 -14
spl4 -22 11 .21 -21 -15 =25
spl5 -18 -12 .06** -.05 .27
splé 05 -12 -.05 -.02
spl7 .80** 63 .02
spl8 .80 .11
spl19 14

*p<0.05, **:p=<0.01

spl) Juniperus rigida, sp2) Cornus kousa, sp3) Pinus densiflora, sp4) Quercus mongolica, sp5) Rhododendron mucronulatum,
sp6) Styrax obassia, sp7) Sorbus alnifolia, sp8) Symplocos chinensis, sp9) Acer pseudosieboldianum, spl0) Fraxinus
rhynchophylla, spl1) Prunus sargentii, sp12) Rhus tricocarpa, sp13) Carpinus cordata, spl4) Acer pictum subsp. mono, spl5)
Rhododendron schlippenbachii, spl16) Magnolia sieboldii, sp17) Acer palmatum, sp18) Ilex macropoda, sp19) Sorbus commixta,

sp20) Lindera obtusiloba
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Table 5. Species diversity indices of three plant communities

Plant community

No. of Plots(2500m’) No. of Species Species Diversity(H') Evenness(J') Dominance(D")

Quercus mongolica-Mixed

Broad(A) 12
Pinus densiflora-Quercus 5
mongolica community (B)

Quercus mongolica- )

community (C)

62 1.236(1.792) 0.690 0.310
40 1.319(1.602) 0.823 0.176
46 1.272(1.662) 0.765 0.234

Shannon's diversity index(H") in ()* uses logarithms to base 10
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