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ABSTRACT

To investigate the vegetation structure of the region from Dongchanggyo to Deogjusa in
Woraksan National Park, 23 plots(400m? set up with random sampling method were surveyed.
Three groups Quercus mongolica-Pinus densiflora community, Pinus densiflora-Quercus mon-
golica community, Mixed Broad-leaved community were classified by cluster analysis. Quercus
mongolica, Pinus densiflora, Quercus serrata and Fraxinus rhynchophyllai were found as a ma-
jor woody plant species in Woraksan National Park region. In this area, Quercus mongolica and
Pinus densiflora were dominated partially. In the future, the importance percentage of Pinus
densiflora might be decreased, but those of Quercus mongolica, Quercus serrata and Fraxinus
rhynchophyllai might be increased. High positive correlations were proved between Acer pic
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tum and Corylus heterophylla, Betula schimidtil; Acer pseudosieboldianum, Cornus con-
troversa ; Stephanandra incisa and Symplocos sawafutagi, Lespedeza maximowixzii ;
Symplocos sawafutagi and Fraxinus rhynchophyllai, Lespedeza maximowixzii; Fraxinus rhyn-
chophyllai and Acer pseudosieboldianum, Lespedeza maximowixzii ; Quercus variabilis and
Fraxinus sieboldiana; Corylus heterophylla,and Rhododendron schilippenbachii; Acer pseudo
sieboldianum and Lespedeza maximowixzii, and relatively high negative corrlations was
proved between Quercus serrata and Betula schimidtii; Quercus mongolica and Quercus serra-
ta; Corylus heterophylla and Lindera erythrocarpa. Species diversity(H") of investigated groups
were ranged from 1.2393 ~1.3674 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 Woraksan National Park(base map scale is
1:50,000)
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Table 1. Description of physical features, soil and vegetation for each plot

Plot number 1 2 3 4 5 6 7 8 9 10 11 12
Altitude(m) 280 300 310 400 416 580 620 700 720 760 870 927
Aspect Sw Sw NE SwW SE Sw SwW Sw Sw SW NW NE
Slope 22 11 14 23 25 31 31 9 30 27 5 65
Litter depth(cm) 3 2 1 5 2 10 3 2 3 5 5
Soil depth(cm) 12 10 20 20 16 15 11 13 23 10 6 17
No. of species 16 14 14 18 14 14 14 16 17 18 16 20
Plot number 13 14 15 16 17 18 19 20 21 22 23
Altitude(m) 934 918 912 875 725 619 569 440 381 337 311
Aspect NE NE NE SE SE SE SW NW NW SE NE
Slope 60 55 27 60 40 40 38 19 18 20 6
Litter depth(cm) 4 7 4 5 3 2 6 3 5 5 4
Soil depth(cm) 8 20 19 17 10 10 14 12 18 18 14
No. of species 12 17 10 18 12 9 11 12 8 13 13

A =(Evenness, J'), 9% & (Dominance, D)o 2|3}
Ftdon vasgon, dWHoR ogHE
Shannon®] 424](Pielou, 1975)& &34t}
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Figure 2. Dendrogram of twenty-three sites by
cluster analysis
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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

Quercus mongolica- Pinus  Pinus densiflora - Quercus Mixed Broad-leaved
Species name densiflora community(A) serrata community(B) community(C)

U M L M.LP U M L M.LP U M L M.LP
Juglans mandshurica 1.1 - - 0.5
Acer  pictum 1.0 1.4 - 1.0 - - - - - 39 48 2.1
Quercus variabilis 23 - - 1.1 50 L5 - 30
Ulmus davidiana 39 74 - 44 - 16 - 0.5 78 53 48 6.5
Fraxinus rhynchophylia 54 8.5 74 6.7 29 45 53 3.8 20.0 3.8 11.3
Betula schimidtii 4.5 1.8 28 25 27 1.7
Lindera erythrocarpa 1l 05 1.9 1.0 53 22 36 1.2
Prunus sargentii 34 L7 40 12 24 10 1.8 4.1
Pinus densiflora 28 23 122 526 81 290
Quercus mongolica 495 17725 311 89 9.8 11 38 1.5 24
Quercus serrata 09 0.8 0.7 132 144 114 233 41 13.0
Cornus controversa 1.3 0.5 1.2 1.0 27 09
Phellodendron amurense 1.0 0.5
Rhus trichocarpa 21 25 1.1 79 8.0 40 1.7 06
Corylus heterophylla 04 25 0.5 36 12
Symplocos sawafutagi 43 3l 19 36 27 1.7 27 48 L7
Acer pseudosieboldianum 100 37 4.0 60 118 4.0
Weigela subsessilis 24 6.1 1.8 13 27 0.9 A 48 12
Morus australis 1.7 0.6 1.6 0.5
Lindera obtusiloba 39 11.0 31 3.5 132 34 55 9.5 34
Fraxinus sieboldiana 8.1 25 31 6.4 53 3.0
Rhododendron mucronulatum 44 37 2.1 42 14
Styrax obassia 19 37 1.2 29 27 14 123 48 49
Rhododendron schlippenbachii 42 49 22 21 27 L1
Magnolia sieboldii 44 1.2 1.7 79 26
Stephanandra incisa 9.8 1.6 8.0 13 19.1 32
Zelkova serrata 42 37 33 244 174 18.0
Betula davurica 1.0 0.5 23 1.2
Abies holophylla ' 25 12 48 08
Staphylea bumalda 21 8.0 21 48 1.6
Rhus japanica 1.5 27 1.0 15 0.5
Zanthoxylum schinifolium 1.9 2.7 1.1
Sorbus alnifolia 19 27 11
Lespedeza maximowixzii 1.0 25 0.7 9.3 L5 438 0.8
Quercus aliena 6.6 33
Castanea crenata 37 1.9
Celtis sinensis 34 1.7
Actinidia arguta 12 48 12
Ulmus parvifolia 56 48 27
Callicarpa japonica 70 12

ol A Aot AT R JEEAYZR ] oA (AL 5, 1995), R4 FHFA(AAY 5,
Aok ol At E R o Ex e T A, F2F 1987) 531} v] 523t &0l ek
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Table 3. The DBH distribution of major woody species for each plant community

Plant community Species name D1 D2 D3 D4 D5 D6 D7 D8 D9 DI0
Quercus mongolica 11 55 71 40 79 26 11 9 1 2
Quercus mongolica- Pinus densiflora 18 4 11 12 10 7 5 6
Pinus densiflora  Betula schimidtii 2 12 4 8
community(A)  Fraxinus rhynchophylla 28 57 16 1 6
Ulmus davidiana 1 8 5 3 9 3
Quercus mongolica 8 14 10 5 4 1
Pinus densiflora - Pinus densiflora 3 20 11 10 11 3 2
Quercus serrata  Fraxinus rhynchophylla 15 9
community(B) Quercus serrata 8 15 18 4 7 2 4 2
Prunus sargentii 3 i
Quercus serrata 3 5 1 2 i 2 1 1
Quercus aliena 2 2
Mixed Broad-leaved Fraxinus rhynchophylla 4 4 4 5 3
community(C)  Zelkova serrata 2 12 17 3 4 i 1 1 1 1
Prunus sargentii 1 1 1
Ulmus davidiana 2 3 4

*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,

D§ : 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 sp5 sp6 sp7 sp8 sp9 splO spll spl2 spl3 spld splS spl6 spl7 spl8 spl9 sp20 sp21 sp22 sp23
spl -.08 -14 -03 .28 -08 -18 -20 -21 -03 54** .13 23 .13 .07 .55%* -35 -17 -20 .12 -30 .48* .65**
sp2 S3%k 43« 10 -29 -23 15 .14 -16 .05 .06 -01 .16 49+ .11 -31 -31 .66** .16 -19 .08 -29
sp3 80** _14 - 16 -.16 .51* -08 -11 -11 -14 -13 -10 .73** 31 -20 -.01 .68** -15 -08 -04 -16
sp4 -20 .03 -23 34 -26 -07 .01 -02 -03 -08 .66** 42* -22 -17 .66** -24 -28 -02 -.07
sp5 01 06 .04 05 -20 -12 .05 .14 37 -29 .02 -18 -21 -2t .15 24 -05 .03
sp6 -07 01 -26 -18 -08 -09 .09 .03 -1I 01 .22 -19 -0F -18 -05 -I1 .12
sp7 -07 .15 42* -04 -32 -20 -27 -03 -27 22 .18 -33 -18 .01 -07 -17
sp8 -39 -11 -12 -36 -02 .11 .51* 38 -05 .03 33 -15 29 .10 .07
sp9 -22 -24 -12 -10 -27 -17 -49% -02 -20 -08 .14 -18 -30 -19
spl0 23 -15 08 -17 -16 -17 35 55%* -15 -14 -10 20 -13
spll 01 37 -08 .5 12 -38 -24 -20 .27 -18 .83** 35
spi2 -15 15 =22 05 -25 -17 -17 17 -23 .05 -15
spl3 -21 -05 06 -26 -10 -19 -08 44* 20 35
spl4 o1 26 -23 -16 19 17 04 05 .07
spl5 A46* -37 -21 .67** -21 -20 .16 .19
spl6 -27 -24 30 -11 -18 33 35
spl7 41 -16 -23 12 -36 -.17
spl8 -19 -23 22 -21 -12
spl9 -13 -03 -27 -02
sp20 .05 28 -.06
sp21 -17 .07
sp22 13

*:p<0.05,**: p<0.01
SP1) Acer pictum  SP2) Stephanandra incisa  SP3) Symplocos sawafutagi  SP4) Fraxinus rhynchophylla
SP5) Prunus sargentii Rehder var. sargentii SP6) Lindera obtusiloba SP7) Pinus densiflora SP8) Quercus mongolica
SP9) Quercus serrata SP10) Quercus variabilis SP11) Corylus heterophylla SP12) Ulmus davidiana var. japonica
SP13) Zelkova serrata SP14) Maackia amurensis SP15) Acer pseudosieboldianum SP16) Betula schimidtii
SP17) Lindera erythrocarpa SP18) Fraxinus sieboldiana SP19) Lespedeza maximowixzii SP20) Rhododendron mucronulatum SP21) Styrax
obassia SP22) Rhododendron schlippenbachii SP23) Cornus controversa
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Table 5. Species diversity indices of three plant communities

Plant community No. of Plots No. f)f Expec?ed No. of . Spef:ies Evenness Dominance
(400m2) Species Species E(Sn) Diversity(H") (4))] (D)
A 12 42 1.2393(2.8537)* 0.7635 0.2365
B 7 39 1.2799(2.9472)* 0.8044 0.1955
C 4 36 22 1.3674(3.1487)* 0.8786 0.1213

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