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Plant Community Structure of Pinus densiflora
Forests in Odaesan National Park®
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ABSRTACT

To investigate the plant community structure in Pinus densiflora forests of Odaesan National Park,
fourty plots(each size was 100m®) were set up in Sogumgang and Woljongsa area. The classification by
the TWINSPAN and DCA ordination techniques were applied to the survey area. Pinus densiflora
forests were divided into five community types, which were Betula schmidtii-Acer pseudo-
sieboldianum-Styrax obassia, Quercus variabilis-S. obassia, Q. serrata-Q. variabilis, @. mongolica,
Abies holophylla. The successional trend of Pinus densiflora forests was seem to be seral stage from
Pinus densiflora to Quercus spp.. And Abies holophylla was competition species with Pinus densiflora
in Woljongsa area. So. management of Pinus densiflora forests requires to conserve for the diversity of
mountain landscape resource and gene science.
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Figure 1. Location of survey plots in Pinus densiflora forests at Odaesan National Park
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Table 1. General description of each plots in Pinus densiflora forests at Odaesan National Park
Area Sogumgang
Plot Number 1 2 3 4 5 6 7 8 9 10 11 12
Altitude(m) 246 246 246 246 246 246 256 256 254 264 264 255
Aspect S25F S30E S15E S45W S20W N30E N20E NI1OE N50W N45W N45W N25W
Stope(*) 15 7 5 5 10 10 15 15 2 5 5 2
Height of canopy(m) 12 16 15 18 16 18 20 18 17 22 22 20
Mean DBH of canopy(cm) 25 30 30 40 30 35 35 40 35 35 35 40
Cover of canopy(%) 65 65 65 60 70 65 70 65 75 70 70 70
Height of understory(m) 6 8 6 8 6 6 8 10 6 8 8 5
Mean DBH of understory(cm) 6 8 8 8 7 8 8 10 8 8 8 6
Cover of understory(%) 5 60 40 60 60 60 60 60 70 60 60 60
Cover of shrub(%) 40 40 70 40 40 40 50 50 50 60 60 30
Number of woody species 19 13 8 20 12 19 19 1M 16 16 16 20
Soil pH 482 526 543 535 4.95 490 523 541 495 498 494 4.77
Soil water content(%) 401 566 7.03 1064 931 522 1335 9.75 11.04 692 12.02 10.51
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Table 1. (Continued)

Area Sogumgang

Plot Number 13 14 15 6 17 18 19 20 21 22 23 24
Altitude(m) 253 264 262 261 275 267 270 274 275 289 288 289
Aspect S65E S80E S10E S70E S70E N70E S50E S50E S40E S50E S60E S20E
Slope(*) 15 15 5 10 7 7 5 7 10 15 5 7
Height of canopy(m) 22 22 20 200 20 22 17 20 13 22 2220
Mean DBH of canopy(cm) 45 50 45 45 50 50 30 45 30 35 50 40
Cover of canopy(%) 65 65 70 70 65 60 65 65 70 65 70 75
Height of understory(m) 8 8 8 8 8 8§ 12 10 8 10 10 10
Mean DBH of understory(cm) 8 7 7 8 7 8 8 7 7 7 7 7
Cover of understory (%) 50 60 30 60 40 70 8 60 40 50 60 60
Cover of shrub(%) 40 30 60 40 40 30 20 25 40 25 15 40
Number of woody species 10 12 16 14 11 16 11 12 10 11 8 6
Soil pH - 537 548 529 499 543 544 506 469 513 547 482

Soil water content 10.21 11.21 9.33 768 8.60 919 - 6.31 870 11.74 10.52 15.17

Table 1. (Continued)

Area Sogumgang Woljongsa

Plot Number 25 26 27 28 29 30 31 32 33 34 35 36
Altitude(m) 292 324 318 328 328 327 680 680 685 685 720 720
Aspect S65E S50E S70E N25W N40W N25W S40W S10W S30W S30W NW NW
Slope(*) 7 5 5 10 10 15 2 3 2 2 18 18
Height of canopy(m) 18 22 20 22 20 23 19 19 19 23 23 23
Mean DBH of canopy(cm) 40 40 40 30 25 40 26 35 30 40 40 40
Cover of canopy(%) 65 60 65 60 65 75 50 50 60 50 60 60
Height of understory(m) 8 8 8 10 8 8 9 7 8 8 8 8
Mean DBH of understory(cm) 7 8 10 10 7 10 5 10 4 7 8 8
Cover of understory(%) 60 60 50 50 60 50 50 40 30 30 30 30
Cover of shrub(%) 40 40 60 60 50 40 20 20 30 20 10 10
Number of woody species 13 14 13 20 15 17 28 19 16 16 14 16
Soil pH 575 5.16 4.18 - - 514 574 493 504 514 454 459
Soil water content 10.57 13.01 9.20 - - 1242 635 4.06 9.17 11.33 6.88 7.40

Table 1. (Continued)

Area Woljongsa Area Woljongsa

Plot Number 37 38 39 40 Plot Number 37T 38 39 40
Altitude(m) 780 780 800 800 Mean DBH of understory(cm) 3 3 7 7
Aspect NW S1I0W NW NW Cover of understory(%) 60 60 40 40
Slope(*) 16 16 25 25 Cover of shrub(%) 40 40 20 20
Height of canopy(m) 23 23 23 23 Number of woody species 15 13 14 15
Mean DBH of canopy{(cm) 35 35 35 35 Soil pH 474 503 4.74 5.00
Cover of canopy(%) 40 40 50 50 Soil water content 751 7.02 9.74 7.56

Height of understory(m) 5 5 707
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Figure 2. Mean annual ring growth of major canopy species in Pinus densiflora forests at Odaesan

National Park
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Figure 3. The dendrogram of TWINSPAN stand classification of forty plots in Pinus densiflora forests,

Odaesan National Park
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Table 2. Importance value of major woody plant species by the stratum of classified types by
TWINSPAN in Pinus densiflora forests, Odaesan National Park

Community Type I I i
W c U § M C U S8 M c U S M

Pinus koralensis - - - - - - - - 1.05 0.00 0.00 053
P. densiflora 63.38 0.00 0.00 31.69 60.94 11.63 0.0034.35 80.63 14.66 0.00 45.20

Abies holophylla - - - - - - - - - - - -

Betula schmidtii 20.05 0.00 0.2610.07 1.00 0.00 0.00 050 086 054 0.00 061
Carpinus laxiflora 329 400 0.00 298 0.00 150 0.59 060 327 222 148 262
Quercus variabilis 1.51 265 0.00 164 31.6627.21 4932572 3.51 11.33 063 564
®. mongolica - - - - 0.00 061 0.14 023 220 3.00 1.61 237
Q. serrata 000 781 064 271 420 971 107 552 796 19.95 10.23 12.34
Morus bombysis 0.00 3.11 000 104 0.00 000 3.16 053 0.00 037 061 023
Lindera obtusiloba 0.00 17.24 31.8811.06 0.0013.8528.32 934 0.00 3.61 1810 4.22
Stephanandra incisa 0.00 0.00 773 129 0.00 0.00 1.05 0.18 0.00 000 882 147
Prunus sargentii 0.00 0.83 0.00 028 - - - - 0.00 164 139 0.78
Lespedeza maximowiczii 0.00 0.00 794 132 0.00 0.0040.79 6.80 0.00 122 20.75 3.87
Rhus trichocarpa 0.00 476 240 199 0.00 1.18 028 044 0.00 570 094 2.06
Staphylea bumalda 0.00 148 0.33 055 0.00 022 0.00 007 0.00 000 021 0.04
Acer mono 127 585 405 326 129 240 181 175 000 0.18 0.00 0.06
A. pseudo-sieboldianum 1492473 325 953 000 195 028 070 000 7.33 209 279
Tilia amurensis 3.15 097 0.00 1.90 - - - - - - - -

Cornus controversa 140 0.00 0.00 0.70 - - - - - - - ~

Rhododendron mucronulatum  0.00 071 330 0.79 0.00 083 046 035 0.00 0.96 344 0.89
Rh. schlippenbachii 0.00 038 042 0.20 - - - - 0.00 0.60 7.01 1.37
Symplocos chinensis for. pilosa 0.00 245 060 0.92 - - - - 0.00 198 278 112
Styrax obassia 0.00 14.18 419 543 091 26.30 4.8210.03 0.00 17.75 3.95 6.58
Fraxinus mandshurica 0.00 230 000 0.77 - - - - 052 137 042 0.79
F. rhynchophylia 0.00 0.72 142 048 0.00 026 065 020 0.00 155 525 1.39
Callicarpa japonica 0.00 0.72 13.06 242 0.00 209 254 1.12 0.00 0.70 3.99 0.90

* C: canopy importance value, U: understory importance value.
S: shrub importance value, M: mean importance value



et FRFY AbyY) HEEYT

Table 2. (Continued)
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Community Type vV V
W c U s M c U s M
Pinus koraiensis 3.07 159 0.00 207 0.00 130 0.30 0.48
P. densiflora 94.45 7.76 0.00 48.81 88.77 7.78 0.00 46.98
Abies holophylla 0.00 275 420 162 9.86 35.11 24.25 20.68

Betula schmidtii - - - - - - - -
Carpinus laxiflora 247 041 0.00 1.37 - - - -
Quercus variabilis - - - - - - - -

@. mongolica 0.00 37.17 12.18 14.42 0.00 346 0.00 1.15
Q. serrata 0.00 11.60 0.00 3.87 0.00 0.85 0.00 0.28
Morus bombysis - - - - - - - -
Lindera obtusiloba 0.00 0.76 14.34 264 0.00 032 0.27 0.15
Stephanandra incisa 0.00 0.00 1195 1.99 0.00 0.00 954 159
Prunus sargentii 0.00 254 000 0.85 0.00 0.76 0.00 0.25
Lespedeza maximowiczii 0.00 0.35 354 0.71 0.00 0.69 0.00 0.23
Rhus trichocarpa 0.00 129 821 180 0.00 032 269 0.56
Staphylea bumalda - - - - 0.00 3.77 11.43 3.16
Acer mono 0.00 092 0.00 0.31 0.00 258 024 0.90
A. pseudo-sieboldianum 0.00 5.00 1341 3.90 0.00 212 382 1.34
Tilia amurensis - - - - 0.00 3.14 0.00 1.05
Cornus controversa - - - - 0.00 498 024 1.70
Rhododendron mucronulatum - - - - - - - -
Rh. schlippenbachii 0.00 19.85 7.86 7.93 - - - -
Symplocos chinensis for. pilosa 000 173 838 197 0.00 165 085 0.69
Styrax obassia - - = - 0.00 0.68 0.76 0.35
Fraxinus mandshurica 0.00 3.19 124 1.27 1.37 0.00 0.00 0.69
F. rhynchophylla - - - - 4.41

Callicarpa japonica - -

0.00

5.39
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Table 3. DBH class distribution of major woody plant species by the five community types classified by
TWINSPAN in Pinus densiflora forests, Odaesan National Park

Community Species Shrub D=2 2(D

KD 12D 1KD 2XD 21D 32D 3KD 42D 47D 52(D

Type Name and 7 £12 =17 £22 =27 £32 =37 =42 £47 =52
Seedling
Pd 0 0 0 0 0 3 2 2 5 3 2
| Bs 4 0 0 0 1 4 2 2 1 1
Ap 44 0 20 7 1 3
Pd 0 0 2 11 3 2 4 4 1 1 7
I Qv 52 0 36 17 6 3 4 2 3 2 1 1
So 64 0 60 13 1
Pd 0 0 6 27 13 10 11 9 7 5 9 5 7
I Qv 16 7 39 8 5 1
Qm 24 1 11 5 2
Qs 204 7 76 12 6 1 2 1 2
Pd 0 0 2 3 4 5 2 4 7 6 4
v Qm 68 1 70 2 1
Qs 0 2 13 3
v Pd 0 0 3 0 8 3 4 8 5 6 2
Ah 192 0 48 9 2 2

* Pd: Pinus densiflora, Ah: Abies holophylla, Bs: Betula schmidtii, Qv: Quercus variabilis,
Qm: Q. mongolica. Qs Q. serrata, Ap: Acer pseudo-sieboldianum, So: Styrax obassia

2ol 3N E 9 DBH 12cm ©ol3lelM @3k o)
= ol £F& v W FREe AuTY
AA 2utR-o} o] AH A F9ol A YN H R 9 E G}
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Figure 5. The dendrogram of TWINSPAN species classification of twenty-four woody plant species of
Pinus densiflora forests at Odaesan National Park
(Pk: Pinus koraiensis, Pd: P. densiflora, Ah: Abies holophylla, Bs: Betula schmidtii,

Cl: Carpinus laxiflora, Qv:

Quercus variabilis, Qm: Q. mongolica, Qs' Q. serrata,

Mb: Morus bombysis, Lo: Lindera obtusiloba, Si: Stephanandra incisa, Ps: Prunus sargenti,
Lm: Lespedeza maximowiczii, Rt: Rhus trichocarpa, Sb: Staphylea bumalda,

Am: Acer mono. Ap: A. pseudo-sieboldianum, Rh: Rhododendron mucronulatum,

Rs: Rh. schlippenbachii, Sc: Symplocos chinensis for. pilosa. So: Styrax obassia.

Fm: Fraxinus mandshurica. Fr: F. rhynchophylla, Cj: Callicarpa japonica)
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Table 4. Correlation between importance value of the major woody species in Pinus densiflora forests

at Odaesan National Park

Pd Ah Bs Cl Qv Qm Qs Lo

Si Lm Rt Sb Am Ap Rm Rs Sc So Fr

++

++

Cj - 4+

++

++

1. 1-tailed signif., +, -:p<0.05, ++, —:p<0.01

2. Pd: Pinus densiflora, Ah: Abies holophylla, Bs:
Qv: Quercus variabilis, Qm: Q. mongolica, Qs:

Betula schmidtii, Cl: Carpinus laxiflora.
@. serrata, Lo Lindera obtusiloba,

Si: Stephanandra incisa. Lm: Lespedeza maximowiczii, Rt: Rhus trichocarpa, Sb: Staphylea bumalda,

Am: Acer mono, Ap: A. pseudo-sieboldianum, Rm

: Rhododendron mucronulatum, Rs: Rh. schlippenbachii,

Sc: Symplocos chinensis for. pilosa, So: Styrax obassia, Fr: Fraxinus rhynchophylla, Cj: Callicarpa japonica
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