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ABSTRACT

To investigate the forest structure and to suggest a basic management data of the
forest in the Kumsaenggol area of Wolchulsan National Park, thirty plots were set up and
surveyed. According to the analysis of classification by TWINSPAN, the community was
divided into the four groups of Quercus variabilis(1), . acutissima(ll), Pinus
densiflora(l) and P. densiflora-Q. acutissima(lV). From the results of the above, it could
be determined that communities I and II were in a developmental stage of the ecological
succession, in which the Quercus spp. community progressed from Pinus densiflora.
Additionally, communities Il and IV are also in a developmental stage and will be

expected to show competition regarding Pinus densiflora.
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Figure 1.

Map of the survey plots in the
Kumsaenggol area, the Wolchulsan
National Park.
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Table 1. General description of the physical features and vegetation of the surveyed plots in the
Kumsaenggol area, the Wolchulsan National Park

Community 1 )il
Plot number 9 20 25 6 10 14 15 18 19 1
Altitude(m) 100 110 110 100 100 110 110 110 110 100
Slope( °) 8 5 5 8 8 5 5 5 5 9
Number of species 10 11 il 15 16 11 14 12 11 25
Height(m) 15 17 17 15 15 16 16 17 17 13
Canopy Mean DBH(cm) 235 14.7 29.0 24.0 22.0 18.0 18.5 19.5 37.0 30.0
Cover(%) 80 80 60 80 80 60 60 80 80 70
Height(m) 5 7 7 5 5 7 7 7 7 7
Understory  Mean DBH(cm) 5.5 8.8 17.7 200 8.0 9.5 5.1 79 16.0 6.5
Cover(%) 60 40 50 60 40 40 40 40 40 30
Shrub Height(m) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Cover(%) 30 70 60 30 30 80 80 70 70 50
Table 1. (Continued)
Community I m
Plot number 2 11 12 7 8 16 17 21. 22 24
Altitude(m) 100 110 110 100 100 110 110 110 110 110
Slope( °) 9 5 5 8 8 5 5 5 5 5
Number of species 17 17 22 15 14 19 13 13 10 9
Height(m) 13 16 16 15 15 17 17 17 17 17
Canopy Mean DBH(cm) 33.0 26.5 25.0 275 34.0 23.0 33.0 31.0 19.5 18.5
Cover(%) 70 60 60 80 80 80 80 60 60 60
Height(m) 7 7 7 5 5 7 7 7 7 7
Understory  Mean DBH(cm)  16.0 9.5 13.0  10.0 9.0 7.8 152 12.0 380 9.0
Cover(%) 30 40 40 60 60 40 40 50 50 50
Shrub Height(m) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

Cover(%) 50 80 80

30 30 70 70 60 60 60
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Table 1. (Continued)
Community m I\
Plot number 29 30 26 27 28 3 4 5 13 23
Altitude(m) 100 100 100 100 100 100 100 100 110 110
Slope( °) 20 20 20 20 20 9 9 9 5 5
Number of species 10 15 12 13 11 10 9 12 16 14
Height(m) 8 8 8 8 8 13 13 13 16 17
Canopy Mean DBH(cm) 315 254 233 213 230 28.0 355 245 280 220
Cover(%) 60 60 60 60 60 70 70 70 60 60
Height(m) 4 4 4 4 4 7 7 7 7 7
Understory  Mean DBH(cm) 10.0 14.8 13.0 7.9 10.4 8.0 7.8 9.0 12.3 6.5
Cover(%) 80 80 80 80 80 30 30 30 40 50
Shrub Height(m) 1.0 1.0 1.0 1.0 1.0 L5 1.5 1.5 1.5 1.5
ru Cover(%) 80 80 80 80 80 50 50 50 80 60
Lo Si Qv Pd Jr Fs Ej
N/O Qa Ea N/O Qa
1 HI I]|I v
920256 10 1211127816 24 29 30 26 27 13 23
14 15 18 19 17 21 22 28345

Figure 2. The dendrogram of classification by TWINSPAN using thirty plots in the Kumsaenggol
area, the Wolchulsan National Park (Lo:Lindera obtusiloba, Si:Stephanandra incisa,
Ov:Quercus variabilis, Pd:Pinus densiflora, Jr:Juniperus rigida, Fs:Fraxinus sieboliana,
Ej:Eurya japonica, Qa:Quercus acutissima, Ea:Euonymus alatus, N/O:Non observation).
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Figure 3. DCA ordination of thirty plots in the Kumsaenggol area of the Wolchulsan National Park

(®:Quercus variabilis community( [ ),

:Quercus  acutissima  community(Il), A:Pinus

densiflora community(Ill), @:Pinus densiflora-Quercus acutissima community(IV)).
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Table 3. Similarity index among four communities

Community I I i
I 35.16
it 32.28 40.88
v 26.24 49.78 50.81
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Table 2. Importance percentage of major woody species by the stratum in each community.
Comm. tayer ¢t U s ) My ¢ U s M
Species Species
1 Quercus variabilis 6488 1628 0.00 37.87 Lindera obtusiloba 0.00 218 909 224
Quercus serrata 318 1792 369 8.18 Quercus mongolica 000 590 140 220
Robinia pseudoacacia 9.14 335 248 610 Zothowlum 440 598 081 213
schinifolium
Indigofera kirilowii 0.00 0.00 3493 5.82 Platycarya strobilacea 193 140 328 198
Rhus trichocarpa 000 1262 7.62 548 Quercus aliena 000 311 299 154
Pinus rigida 935 170 000 524 Lespedeza 500 000 727 121
maximowixzii
Pinus densiflora 698 000 000 349 Rhododendron 000 238 237 119
muicronulatum
Styrax japonica 453 355 000 345 Others 0.00 1597 20.80 881
Prunus sargentii 000 7.6 330 3.11
I Quercus acutissima 5323 30.83 043 3696 Covius heterophylla g4 g34 047 219
var. thunbergii
Pinus densiflora 2397 394 023 13.34 Pinus rigida 433 000 000 217
Stephanandra incisa 0.00 0.00 50.28 8.38 Styrax japonica 0.00 4,69 000 1.56
Quercus variabilis 12,67 3.15 0.00 7.39 Robinia pseudoacacia 0.00 222 399 141
Quercus mongolica 446 682 042 4.57 Indigofera kirilowii 000 0.00 7.1 1t.19
Quercus serrata 135 658 085 3.01 Rhododendron 0.00 060 507 105
mucronulatum
Rhus trichocarpa 0.00 7.28 047 2.51 Quercus variabilis 000 3.14 000 1.05
Prunus sargentii 0.00 5.06 350 227 Others 0.00 1937 2720 11.02
M  Pinus densiflora 64.51 13.14 0.00 36.64 Platycarya strobilacea 1.77 223 000 1.63 |
Quercus variabilis 1592 197 137 885 Diospyros lotus 0.00 320 222 144 )
Fraxinus sicoldiana 080 2176 7.11 884 Rhododendron 000 000 792 132
mucronulatum
Juniperus rigida 1.57 1601 3.88 6.77 Styrax japonica 0.00 390 000 130
Quercus mongolica 624 870 049 6.10 Rhus javanica 000 000 731 122
Eurya japonica 1.57 799 742 4.69 Rhus trichocarpa 000 0.00 695 1.15
Quercus aliena 354 494 593 441 Indigofera kirilowii 000 0.00 674 1.12
Quercus serrata 0.00 431 14.60 3.87 Smilax china 0.00 0.00 6.23 1.04
Pterocarya stenoptera 4.08 223 279 325 Others 0.00 9.60 25.18 7.40
IV Pinus densiflora 5592 0.00 0.00 2796 Eurya japonica 0.00 13.16 0.00 4.39
Quercus acutissima 33.00 000 726 17.71 Quercus aliena 000 751 000 250
Symplocos chinensis s 55 2699 000 11.40 Platycarva strobilacea 0.00 400 270 178
var. leucocarpa
Robinia pseudoacacia 581 6.64 1720 632 Convius heterophylla 440 514 g00 170
var. thunbergii
Rhus trichocarpa 0.00 1439 633  5.85 Juniperus rigida 000 468 000 1.56
Rhododendron 000 000 3319 553 Smilax china 000 000 607 101
poukhanense
Quercus mongolica 0.00 13.12 3.53 496 Others 0.00 511 3376 734

C:Importance percentage in Canopy layer, U:Importance percentage in Understory layer, S:Importance
percentage in Shrub layer, M:Mean importance percentage
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Table 4. Mean analysis of the number of species and individuals of sample plots in the Kumsaenggol,

the Wolchulsan National Park.

(Unit:100m”)

Comm. No. of individual No. of species
Tree Undersrory Shrubl Total Tree Undersrory Shrub Total
1 4.67+2.87 15.11£542 15.78+6.06 35.56+11.13: 2.00+0.87  7.00+2.12  7.22+1.64 12.3342.12
I 7.50£3.24 17.20£6.76 24.80+11.43 49.50+17.68 : 2.60+1.51  8.80+3.55  8.40+2.50 16.50+4.53
I 8.44+2.88 17.67+10.40 21.33+12.71 463322131 2.78+1.30  6.11+1.76  6.33£2.50 11.20+1.99
v 5.00+2.83 14.00+£5.66 12.50+3.54 31.50£0.71 | 3.00£1.41  7.00+1.41  8.50+2.12 15.00+1.41
" The unit area of shrub layer is 25m”.

Table 5. Descriptive analysis of the number of species and individuals of sample plots in the
Kumsaenggol, the Wolchulsan National Park.

(Unit:100m?)

Descriptive No. of individual No. of species
analysis Tree Undersrory Shrubl Total Tree Undersrory Shrub Total
Mean 6.77£3.28 16.50£7.41 20.23+10.65 43.17+17.34: 2.50£1.25 7.3342.71 7.43£2.31 13.57+£3.75
Median 6.50 17.00 16.50 41.00 2.00 7.00 7.50 13.00
Mode 3.00 19.00 14.00 82.00 2.00 6.00 8.00 11.00
Maximum 13.00 41.00 48.00 82.00 6.00 14.00 12.00 25.00
Minimum 2.00 5.00 7.00 20.00 1.00 3.00 1.00 9.00

' The unit area of shrub layer is 25m’.
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Table 6. The DBH distribution of major woody species for each community in the Kumsaenggol, the
Wolchulsan National Park.

Comm. g:z‘; Species Sib D' D Df D¢ DS Df Df D Dy
I 900 Pinus rigida 0 0 0 1 1 2 1 0 0 0
Pinus densiflora 0 0 0 0 0 0 1 1 0 0

Quercus variabilis 0 1 4 2 10 8 6 1 0 1

Quercus serrata 6 1 16 5 2 0 0 0 0 0

Lindera obtusiloba 13 0 4 0 0 0 0 0 0 0

Prunus sargentii 5 2 14 0 0 0 0 0 0 0

Indigofera kirilowii 37 0 0 0 0 0 0 0 0 0

Robinia pseudoacacia 5 1 5 1 3 1 0 0 0 0

Rhus trichocarpa 15 1 23 0 0 0 0 0 0 0

Styrax japonicus 0 0 6 2 1 0 0 0 0 0

Others 61 2 42 4 1 1 0 0 0 0

I 1000 Quercus acutissima 2 1 14 12 19 14 6 2 0 1
Quercus variabilis 0 0 1 5 2 1 3 0 1 0

Quercus mongolica 2 5 18 2 0 0 0 0 0 0

Quercus serrata 4 6 9 2 0 1 0 0 0 0
Stephanandra incisa 55 0 0 0 0 0 0 0 0 0

Prunus sargentii 13 4 9 1 0 0 0 0 0 0

Indigofera kirilowii 34 0 0 0 0 0 0 0 0 0

Robinia pseudoacacia 15 0 3 1 0 0 0 0 0 0

Rhus trichocarpa 2 0 13 3 0 0 0 0 0 0
Rhododendron mucronulatum 22 2 0 0 0 0 0 0 0 0

Fraxinus rhynchophylla 21 0 0 0 0 0 0 0 0 0

Fraxinus sieboldiana 6 0 7 0 0 0 0 0 0 0

Others 72 7 43 10 8 2 4 3 2 0

m 900 Pinus densiflora 0 12 29 8 6 4 2 1 0
Quercus variabilis 5 0 0 3 1 2 4 0 0 0

Quercus aliena 0 6 3 2 0 0 0 0 0

Quercus serrata 28 0 10 0 0 0 0 0 0 0

Indigofera kirilowii 16 0 0 0 0 0 0 0 0 0

Rhus trichocarpa 13 0 0 0 0 0 0 0 0 0

Eurya japonica 10 1 13 3 0 0 0 0 0 0
Rhododendron mucronulatum 21 0 0 0 0 0 0 0 0 0

Fraxinus sieboldiana 22 4 39 2 0 0 0 0 0 0

Others 68 6 49 20 5 0 0 0 0 0

v 200 Pinus densiflora 0 0 1 I 0 1 1 1 0 0
Quercus acutissima 0 0 1 0 1 1 0 0 0

Rhus trichocarpa 3 0 6 0 0 0 0 0 0 0

Symplocos chinensis 0 3 1 i 0 0 0 0 0

var. leucocarpa
Others 21 0 17 1 1 0 0 0 0 0
. Di<2(cm), " 2<Ds<7, @ T<Ds<12, % 12<Dy<17, & 17<Ds<22, ' 22<De<27, & 27<Ds<32, " 32<

Ds<37, : 37<Ds
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Table 7. The estimated of major woody species in the Kumsaenggol, the Wolchulsan National Park.

Comm. Plot No. Species Height(m) DBH(cm) AE;:(?;:?) I\ét:zilwﬁ(nr;l;agl
7 Quercus acutissima 18 275 21 6.15
I 17 Quercus variabilis 18 33 33 8.52
22 Quercus acutissima 18 38 27 6.06
m 4 Pinus densiflora 18 35.5 47 3.65
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