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Analysis of Vegetation Structure on the 2" Old Trail in Mudeungsan National Park"
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ABSTRACT

This study was conducted to investigate the vegetation structure of Zone 2 of Mudeungsan National Park Old
Trail. A total of 60 survey plots were installed to survey the forest structure, and TWINSPAN and DCA analysis
classified them into 5 communities. The community I was classified into Deciduous broad-leaf tree, I into
Pinusdensiflora-Quercusserrata, Il into Quercusserrata, IV into Lindera erythrocarpa, and V into Quercus
mongolica. The grouped communities showed some differences in species compositions according to elevation.
In the four communities except for community IV, Syrax japonicus and Sasa borealis formed a dominant
population in understory layers and in shrub layers, respectively, and the current community forms are expected
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to be maintained. Monitoring of vegetation succession of lower vegetation after temporary flowering and

withering in the ridges developed in the shrub layers in communities II through IV is required. In the long-term

aspect, the competition between the pine tree and oak tree communities requires observation of a decrease in

the power of the pine tree community. Mudeungsan National Park’s Old Trail ecologically valuable as it has

a vegetation structure that is distinctively classified according to altitude and is a habitat of Lindera sericea, the

flagship species of Mudeungsan National Park. It means that the excellent forest ecosystem of Old Trail must

be conserved through sustainable utilization.
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Quercus serrata, Sasa borealis(-) | Lindera erythrocarpa, Q. mongolica(+)

Level 1 Divisionl
Q. aliena(-) L. erythrocarpa(-) Q. mongolica(+)
Level 2 Division2 Division3
Pinus densiflora(-)

Level 3 Division4

I I I v A%

Site No. 10,12 1,2,3,4,5,6,7.8, 17,22,24,26,29, 45,46,47,48,50, 53,54,55,56,57,
9,11,13,14,15, 31,32,33,34,35, 51,52 58,59,60
16,18,19,20,21, 36,37,38,39,40,
23,25,27,28,30 41,42,43,44,49

Figure 2. The dendrogram of classification by TWINSPAN
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Figure 3. The result of DCA(Detrended Correspondence Analysis) ordination of 60 plots( I : Deciduous broad-leaf
tree community, II: Pinus densiflora-Quercus serrata community, III: Quercus serrata community, IV:

Lindera erythrocarpa community, V: Quercus mongolica community)
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Table 1 . Similarity index among five communities

Community* I I I v
II 20.7
il 14.5 55.9
v 16.7 31.1 36.3
\% 8.5 114 16.1 31.8

* 1: Deciduous broad-leaf tree, I: P. densiflora-Q. serrata,
II: Q. serrata, IV: L. erythrocarpa, V: Q. mongolica
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Table 2. General description of the physical and vegetation of the surveyed areas

Community* I I I v \Y%

The number of plots 2 23 20 7 8
Altitude(m) 460 400-640 550-850 800-850 900-950
Aspect( °) 45 25-60 15-350 30-340 255-335
Slope( °) 10 10-17 12-25 15-25 24-27
Canopy Mean Height(m) 20.0 18.6+0.9 18.3£3.3 12.9+1.1 11.0+1.1
Coverage(%) 70.0 70.0+5.2 69.8+3.4 65.0+0.0 70.0+0.0
Mean Height(m) 13.0 10.34£2.1 10.44+2.3 6.0+0.0 5.0+1.1

layer ~ Understory

Coverage(%) 70.0 61.3+£15.2 70.0+11.2 70.0+0.0 75.0+£5.3
Shrub Mean Height(m) 1.0 1.2+0.2 1.0£0.1 1.2+0.3 1.3+0.3
Coverage(%) 70.0 79.6£8.5 91.3£5.6 83.6+10.7 70.0+0.0

*The name of communities are referred to footnote of Table 1.
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Table 3. Importance percentage of major woody species by the stratum in each communities
) Layer | Layer 1
Community* . C U S M . C U S M
Species Species
Platycarya strobilacea 59.3 15.0 - 34.6 illex macropoda - 124 - 41
Syrax japonicus - 472 - 15.7 iSasa bhorealis - - 125 21
Meliosma ol dharii 197 74 - 123 Rnododendron yedoense f - - 105 18
I poukhanense
2 plots
(2 Plot) 1 ercus aliena 21.1 _ 105 Euonymus alatus f. .- 89 15
ciliatodentatus
Sorbus alnifolia - 150 1.8 53 Lespedeza maximowicZi - - 86 14
Stephanandra incisa - - 31.0 5.2 Others - 30 267 55
Pinus densiflora 63.7 - - 31.8 {Sorbus alnifolia 08 55 01 23
Quercus serrata 273 10.0 0.7 17.1 iLindera erythrocarpa - 02 98 1.7
- Sasa borealis - - 61.8 10.3 Cornus kousa - 50 01 17
(23 plots) Styrax japonicus - 29.0 1.0 9.8 {Fraxinus sieboldiana - 46 07 16
Sewartia . .
pseudocamdlia 2.1 159 0.1 6.3 iLindera sericea - 02 53 09
Prunus spp. 1.2 6.9 1.2 3.1 :Others 5.0 228 192 133
Quercus serrata 629 74 - 33.9 Quercus mongolica 49 37 01 3.7
Sasa borealis - - 89.2 14.8 Cornus controversa 33 6.0 - 36
- Styrax japonicus 50 179 0.5 8.6 :Acer pseudosieboldianum - 92 05 32
(20 plots) Cornus kousa 45 174 0.1 8.0 iLindera erythrocarpa 06 44 34 23
Sewartia .
pseudocamdlia 80 538 - 5.9 iCarpinus cordata - 35 01 12
Prunus spp. 63 6.0 - 5.2 Others 45 186 63 95
Lindera erythrocarpa 46.9 20.0 8.2 31.5 [Fraxinus mandshurica 10.0 - - 50
Styrax japonicus 13.9 11.8 0.2 10.9 :Acer pseudosieboldianum - 103 13 36
v Sapium japonicum - 274 53 10.0 iCornus kousa 2.8 23 - 21
(7 plots)  sasa borealis - - 49.1 82 Carpinus cordata 31 15 - 21
Quercus mongolica 13.8° 1.9 02 7.6 {Sorbus alnifolia 1.0 20 - 12
Morus bombycis 32 109 0.8 5.4 Others 52 12,1 347 125
Quercus mongolica 91.3 20.5 0.3 52.5 Euonymus hamiltonianus - 62 04 21
Lindera erythrocarpa 1.6 172 69 7.7 Morus bombycis - 55 14 21
Hydrgngea serrata f. - - 40.2 6.7 {Fraxinus mandshurica 3.1 1.1 - 19
v acuminata
(8 plots) ;’fggocos chinens's . - 104 58 44 Saphylea bumalda - 09 77 16
Rhododendron .
schlippenbachii - 92 1.7 3.4 Fraxinus rhynchophylla 24 06 05 15
Siyrax japonicus - 98 01 33 Others 1.7 187 349 129

! C: Importance percentage in canopy layer, U: Importance percentage in understory layer, S: Importance percentage in shrub layer,
M: Mean importance percentage
*The name of communities are referred to footnote of Table 1.
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Table 4. Descriptive analysis of the number of species and individuals in each communities
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Comm- Number of Species Number of Individual

unity* Tree Understory Shrub Total Tree Understory Shrub Total

Mean 2.4+1.1 7.6£2.4 7.4+4.0 14.54£3.6 5.5+£3.5 17.6£7.6 298.7+178.5 321.8+180.4
I 2.0+1.4 4.0+0.0 10.0+5.7 15.5+5.7 5.0+£5.7 8.5+2.1 102.0+48.1  115.5+51.6
1I 2.4+0.7 6.6+2.1 8.5+4.2 15.3+4.0 4.6+1.8 14.3+4.5 286.4+187.1 305.3+188.4
11T 2.2+1.2 9.3+4.8 4.843.1 13.4+£3.6 5.1+4.0 20.9+8.9 386.0+£87.7 411.8+93.0
1\Y 4.0+£1.2 7.3£1.8 9.4£3.5 16.0+£3.1 8.9+3.2 20.7£9.9  270.9+188.9 300.4+185.5
A% 1.5£0.5 7.3£1.8 8.3+£3.4 14.0+£2.5 6.1£4.3 18.445.1 190.04£243.7 214.5+243.7

*The name of communities are referred to footnote of Table 1.
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Table 5. Species diversity indices(H" ), evenness(J” ), dominance(D),
maximum diversity(H” max) in each communities

(Unit: 100mr)
Community* H' T D H'max
I 1.1028 0.8340 0.1660 1.3222
II 0.7907 0.4394 0.5606 1.7993
I 0.3530 0.2078 0.7922 1.6990
v 0.8108 0.4904 0.5096 1.6532
\Y 0.8273 0.5200 0.4800 1.5911

*The name of communities are referred to footnote of Table 1.
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Table 6. The DBH(cm) distribution of major woody species in surveyed areas

Comm- Unit

nity* () Species name Shrub® D D, D' D Ds' D¢ D" Dg D¢ Dy Dy
Platycarya strobilacea - - - 1 2 3 1 - 1 - - -
Quercus aliena - - - - 1 - - 1 - - - -
Meliosma oldhamii - - 2 - - 1 1 - - - - -
I 200 o
Sorbus alnifolia 4 1 - - - 1 - - - - - -
Ilex macropoda - - - - - 1 - - - - - -
Styrax japonicus - 4 1 3 1 - - - - - - -
Pinus densiflora - - - - 2 3 o 7 8 7 11 10
Quercus serrata 92 7 5 8 8 8 8 1 1 2 1
Prunus spp. 92 4 4 4 - 2 - - 1 - - -
II 2,300 ) ]
Sewartia pseudocamellia 8 8 13 7 2 3 - - - - -
Styrax japonicus 32 35 41 19 4 - - - - - - -
Sasa borealis 4328 - - - - - - - - - - -
Quercus serrata - - 10 12 15 14 9 9 4 1 - -
Sewartia pseudocamellia - 4 2 2 4 4 1 1 - - - -
Cornus controversa - 5 2 5 4 1 - 1 - - - -
I 2,000 )
Quercus mongolica 8 1 6 3 3 1 2 - - - - -
Styrax japonicus 16 30 33 13 3 - - - - - - -
Sasa borealis 7,056 - - - - - - - - - -
Morus bombycis 8 3 2 1 1 - - 1 - - - -
Lindera erythrocarpa 296 8 18 21 7 1 - - - - - -
Fraxinus mandshurica - - - 1 3 1 - - - - - -
1\Y 700
Cornus kousa - 3 1 - - 1 - - - - - -
Carpinus cordata - 1 1 - - 1 - - - - - -
Sasa borealis 1,160 - - - - - - - - - - -
Quercus mongolica 8 2 9 21 16 11 1 - - - - -
Syrax japonicus 4 1 2 - 1 - 1 - - - - -
Fraxinus mandshurica - 1 1 - - 1 - - - - - -
\% 800 ] .
Rhododendron schlippenbachii 24 8 4 - 1 - - - - - - -
Fraxinus rhynchophylla 4 1 - - 1 - - - - - - -
Lindera erythrocarpa 12 22 8 2 - - - - - - - -

% Shrub<2, % 2<Di<7, & 7<Dy<12, & 12<Ds<17, & 17<Ds<22, 1 22<Ds<27, & 27<D<32, M 32<D;<37, : 37<Dg<42, I
42<Dy<47, & 47<D <52, | 52>Dy,
*The name of communities are referred to footnote of Table 1.
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