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A Study on the Change of the Plant Community Structure
for Five years in Puk’ansan National Park®

Song-Hyun Choi?, Kyong-Jae Lee?
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ABSTRACT

To compare ecological succession stage between 1987 and 1992, this study was executed in Mt, Puk’an, 26

sample plots of 500m? were set up. The results were summarized as follows;

1.

To analysis plant community structure, the classification by TWINSPAN and CCA, DCA and RA ordination
were applied to the study area, That of Mt, Puk’an was divided 4 groups by altitude. The dividing groups
are Robinia pseudo-acacia-Quercus spp. community, mixed forest community, @. serrata community, and Q.
mongolica community., The successional trends of tree species over 500m seem to be from Pinus densiflora to
Q. mongolica and below 500m in altitude seem to be from Robinia pseudo-acacia through Quercus acutissima, Q.
mongolica, Prunus sargentii, Sorbus alnifolia to Q. serrata in the canopy layer. In the case of understory and
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shrub layer, the successional trends to be from Corylus sieboldiana, Zanthoxylum schinifolium through
Rhus trichocarpa, Rhododendron mucronulatum, Rh. schlippenbachii to Acer pseudo-sieboldianum.

2. In comparing successional trends with 1987’, the advanced data was not obtained in 1992, It was
postulated that succession is not progressed by human disturbance and air pollution.

Key Words : Community Structure Change, Successional Trends, TWINSPAN, RA, DCA, CCA
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Figure 1. The location of the survey area in Puk’ansan National Park.
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Table 1. Description of the physical features and the stratum of each plot by TWINSPAN stand classification.

Community I |

Plot Number 13 18 21 22 24 25 26 14 17 19 20 23
Altitude(m) 300 220 250 260 290 315 250 320 250 200 280 280
Aspect S50W S20E S15W S40W S45W NSSE S15W S S S20E S40W S40W
Slope(®) 10 20 20 5 15 5 20 15 5 15 15 15
Height of tree layer(m) 15 18 13 13 12 20 13 14 12 20 15 15
Mean DBH of tree layer{cm) 25 30 20 21 20 30 20 23 28 30 35 35
Coverage of tree layer(%) 80 60 80 70 80 70 80 70 80 50 70 70
Height of subtree layer(m) 8 8 8 7 9 7 8 6 7 9 6 6
Coverage of subtree layer(%) 60 20 40 40 30 40 40 50 60 30 50 50
Height of shrub layer(m) 2.0 1.5 2.0 2.0 1.2 1.0 2.0 1.5 2.5 2.0 1.5 1.5
Coverage of shrub layer(%) 40 20 30 40 20 50 30 60 40 40 30 30
Number of species 15 7 11 13 15 16 11 17 12 10 14 14
Table 1. (Continued)

Community m 1\

Plot Number 9 10 11 12 15 16 1 2 3 4 5 6 7 8
Altitude(m) 500 450 400 370 280 240 570 530 607 570 550 520 540 550
Aspect S40E S S30E N6OE N75E E S40W N70EN10W S75W S35 WN25WN30WN6OW
Slope(°) 100 10 15 20 20 15 15 30 20 5 20 25 30 15
Height of tree layer(m) 4 12 12 12 15 15 9 15 13 13 17 10 12 14
Mean DBH of tree layer(cm) 28 25 28 25 30 25 20 25 20 23 25 15 25 25
Coverage of tree layer (%) 70 8 90 70 8 70 80 80 80 70 50 60 70 80
Height of subtree layer(m) 7 6 6 6 6 7 7 8 6 8 6 6 8 7
Coverage of subtree layer(%) 50 40 50 60 40 40 60 50 60 50 50 70 60 60
Height of shrub layer{(m) 1.5 15 15 15 15 20 20 30 20 20 15 1.0 15 15
Coverage of shrub layer(%) 30 30 30 40 20 30 50 40 30 30 8 30 40 20
Number of species 10 14 13 16 15 19 8 14 12 16 11 13 11 8
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Figure 2. The dendrogram of TWINSP AN stand classification of twenty six plots in Mt. Puk’an,

Table 2. Importance value of each plot for classified type by TWINSPAN.

I

13 18 21 22 24 25 26 14 17 19 20 23
Pinus densiflora 3.29 21.92 15.29 13.88 1
Juniperus rigida 0.62 0.58 0.48 . 1.09 095 0.40 . 0.85
Alnus hirsuta 1.48 . . 2.84 5.96 .
Corylus sieboldiana 0.46 1.03 0.76 1.05 3.82
Quercus acutissima 2591 53.46 2573 21.52 0.35 15.27 18.51 . 40.57 4.84 19.59
Q. aliena 18.54 10.22 10.60 17.03 16.86 1.52 6.02 4.82 4.30
Q. mongolica 3.56 0.58 0.54 1.48 2.48 2.81 4.56
Q. serrata ‘ 1949 405 36.58 13.71 37.14 23.03 3.95] 1 19.11 3.93 14.91 25.05 45.65—]
Lindera obtusiloba . . . . . 0.71 4.93 . . . .
Sorbus alnifolia 1.08 270 044 1.24 158 252 340 1.09 11.98 1.27 2.39
Prunus sargentii 262 911 675 9.14 0.86 15.58 2.14 11.84 21.48 18.13 11.30
Robinia pseudoacacia 11.20 1045 22.06 39.16 53.22 25.57 77.07 ‘ 5.86 40.46 3.33 393 0.94
Rhus trichocarpa 0.48 . . 0.52 0.64 0.55
Acer pseudo-sieboldianum . . 2.30 0.68 . . . . .
Rhododendron mucronulatum 7.36 0.91 . 0.54 0.60 540 197 508 527 232
Rh, schlippenbachii 2.56 0.44 106 0.3 . 296 132 625 504 296
Symplocos chinensis for. pilosa (.68 0.80 0.35 0.60 0.23 .
Fraxinus rhynchophylla 0.38 2.39 . . 3.25 .
Callicarpa japonica R 0.49 . 0.47 4.59 1.70 0.35
Viburnum erosum 1.16 0.76 0.38 . . 0.48
Zanthoxylum schinifolium R . . . . . . 0.40 3.56 . 1.67 0.46
OTHERS 0.00 000 664 000 042 147 0.00 099 257 000 264 0.48
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9 10 11 12 15 16 1 2 3 4 5 6 7 8
Pinus densiflora . . . . 30.52 48.32 11.65
Juniperus rigida 0.28 0.67 1.00 1.00 0.66 .
Alnus hirsuta 9.28 1.93 . 2.39
Corylus sieboldiana . . . . 1.00 .
Q.acutissima 23.45 12.07 . 347 . 1.41 34.55
Q.aliena 061 7.28 291 7.64 2825 9.12
Q.mongolica 14.79 3.42 17.13 35.69 8.97 11.37 l64.96 50.14 59.00 30.65 18.15 13.42 47.42 47.57
Q.serrata 28.66 57.87 51.93 5.58 6.69 23.68 0.33 2.64
Lindera obtusiloba 556 0.64 7.41 038 . 1.09 0.46 3.18
Sorbus alnifolia 10.67 0.82 0.75 5.82 24.71 10.2ﬂ 3.52 1.86 230 8.67 10.94 4.23 4.2
Prunus sargentii 547 7.98 . 9.95 11,10 0.57 1.83 9.83
Robinia pseudoacacia . . 1032 566 186 . . . . . . .
Rhus trichocarpa 231 287 945 182 265 098 1.28 034 0.37 216 249 0.44
Acer pseudo-sieboldianum 0.96 1.54 3.97 3.03 [ 8.87 25.95 23.83 6.92 6.59 5.58 15.81 34.25
Rhododendron mucronulotum 11.26 251 272 6.36 256 547 13.37 0.77 12.45 . 7.30 4.47 0.81
Rh.schlippenbachii . 0.64 . 0.70 3.8 243 1.17 025 234 167 392 541 234
Symplocos chinensis for. pilosa 0.44 4.81 3.90 0.98 0.78 2.44 569 201 045 274 0.56
Fraxinus rhynchophylia 1.20 . 1.46 . 0.38 0.45
Callicarpa japonica 0.64 . 0.46 . . .
Viburnum erosum 0.40 1.27 0.66 1.11 0.57
Zanthoxylum schinifolium . . . 0.56 . 0.38 . . . . . . . .
OTHERS 3.36 058 213 0.00 0.71 10.81 (.70 11.96 9.86 6.65 7.36 1.60 3.63 0.00

B 63.48%, 2UF 21.87%, nEEdNE GHE
39.04%, THiUY- 9.53%, A2 UE 3.65% 2 HA
HFeAXNE ABUIT 37.55%, FHEF 16.08%, 2
U 13.49%°1%. AZUFFRA 3EF 1V,
7} =A delstEl, oy v $(1987) 9 Bt UA
s GEFe AuE AQY 2EFEANN FELF
o] SjARg zlolth (o], 1989).
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Figure 3. The DBH class distribution of major tree species for each community.

(Qa : Quercus aliena, Qm : A. mongolica, Qs : Q. serrata, Rp : Robinia pseudoacacia, Qac : Q. acutissima, Sa : Sorbus
alnifolia, P : Pinus densiflora, Ps : Prunus sargentii, Ap: Acer pseudo-sieboldianum)
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Table 3. Various species diversity of each community classified by TWINSP AN.

Community H’(Shannon) Simpson P.LE. J’(evenness) D(dominance) H ‘max
I 0.9266 5.3681 0.8137 0.6629 0.3371 1.3979
hii 1.1028 9.8996 0.8990 0.7990 0.2010 1.3802
[ 1.1182 9.3611 0.8932 0.7812 0.2188 1.4314
N 1.0556 8.0098 0.8752 0.7013 0.2987 1.5051

% P.1.E. = the probability of interspecific encounter

% Shannon’s diversity index uses logarithms to base 10,

Table 4. The similarity indices between communities in

Mt. Puk an,
Community 1 i} il
I 30.66
] 32.80 35.91
N 23.36 36.29 56.86

FIRST AXIS

Figure 4. DCA and RA oridnation of the sample plots in
Mt. Puk’an,

tin and Greig-Smith, 1968) dataZ® WslA| &1
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#3Jo) 7 Ho] RASH DCAIn (Gauch, 1982)
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Figure 5. CCA ordination diagram of Mt. Puk’an vegetation with respect to quantitative environmental variables.
Fach arrow indicate seven environmental variables(altitude, pH, moisture, humus, exchangeable potassium,
magnesium, calcium) and the communitites are ; o : Robinia pseudoacacia-Quercus Spp. comm., a : Mixed
forest comm,, m: Q. serrata comm., x : Q. mongolica comm. And species symbols were indicated by .
(Ap : Acer pseudo-sieboldianum, Fr: Farxinus rhynchophylla, Sc: Symplocos chinensis for. pilosa, Qm : Quercus
mongolica, Pd : Pinus densiflora, Rt : Rhus trichocarpa, Rs : Rhododendron schlippenbachii, Rm : Rh. mucronulatum,
Cs : Corylus sieboldiana, Cj : Callicarpa japonica, Ps : Prunus sargentii, Qac : Q. acutissima, Jr : Juniperus rigida, Rp
: Robinia pseudoacacia, Qs : Q. serrata, Qa : Q. aliena, Ve : Viburnum erosum)

]

e

AP FR SC QM PD RT RS RM SAa LO AH Zs Cs CJ Ps QacJR Rp QS QA VE

Figure 6. The dendrogram of TWINSPAN species classification of twenty on woody species of in Mt. Puk’an, The
species labels are the same as figure 5.
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Figure 7. Tree species ordination on the first two axes, using DCA. The species labels are the same as figure 5.

Table 5. Successional trends of the major species in Mt, Puk‘an,

Canopy layer

Over 500m Below 500m

Understory & shrub layer

Pinus densiflora

l

Quercus acutissima
Q. mongolica
Prunus sargentii
Sorbus alnifolia

!

Q. mongolica Q. serrata

Robinia pseudo-acacia

Corylus sieboldiana
Zanthoxylum schinifolium

i
Rhus trichocarpa
Rhododendron mucronulatum
Rh. schlippenbachii

|

Acer pseudo-sieboldianum

QA A Ho|HH e Hald o] Table 501t} wi
AzojNe] Ho|HAL ST 500mE 71ES

500mo] ol Al AubR—Azn}Rz o) Holrt PF
ol 500me| el ME oA R AFFE LR,
AZYE AEUR, PR E3be Solioh
W, R2aE g BEIANE AU, IAGY
ToASUE, A2, BB .PUE Lo Holst
AWZFQA Aow UL ¥ 5(1987)2 By
ARQNBF A Hol7t LEAZN 2T
T AUER BujuRAzguR, SURe a8
23 BEEolN AR, IR -ALUE, 2
B oAguR ddd, 3229 guzur,
HAGE o2 Holst AahZole Rusty e, &
ZAeHE Tha oldtTt L olRE 19874 sk
A ZARs B2 TUAY Akl 2A AN E
A, B ZAle AEAZAMEE A 17542 3
2raoz AAE Hol 7198 A pof, B Uk 5
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Table 6. Correlation between the importance values of major species.

Pd Jr Ah Cs Qac Qa Qm Qs

o Sa Ps

Rp Zs Rt Ap Rm Rs Sc Fr Cj

Jr

Ah

Cs

Qac

Qm . . . e e -

Qs . . . . . .-

Sa . . . . . + . .

Ps . . . . . .-

Rp . . . . . . -

Zs ++ + . . . . .

Rt . - ++ . .
Ap . —_ . . — —_—
Rm . . . . .
Rs
Sc
Fr
Cj . . . . . .
Ve . . . . 4+

++ =

e

. ++
+ .

1. 1-tailed signifi. : —, +:5%, — -, ++:1%

2. Pd:Pinus densiflora, Jr:Juniperus rigide, Ah: Alnus hirsuta, Cs: Corylus sieboldiana, Qac : Quercus acutissima, Qa: Q.
aliena, Qm : Q. mongolica, Qs . Q. serrata, Lo: Lindera obtusiloba, Sa: Sorbus alnifolia, Ps: Prunus sargentii, Rp: Robinia
pseudoacacta, Zs:Zanthoxylum schinifolium, Rt:Rhus trichocarpa, Ap:Acer pseudo-sieboldianum, Rm:Rhododendron
mucronulatum, Rs: Rh. schlippenbachii, Sc:Symplocos chinensis for. piloso, Fr:Fraxinus rhynchophylla, Cj:Callicarpa japon-

ica, Ve:Viburnum erosum

URe A5 R, AguTs e 18
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4 98¢ HolR rk e ABUTe) duEe
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JUFURZe] WA 7 HAE BAYL Aw
stnslch 71k FYEGNM & Ak subps A
e, BZE F FB4e] A=Yt

5. BZ491X}2] ordination=Ad

2670 2] ZAFR6l 3 classification¥ Aol o)) 1t
F kel 23 dF EGIA] 8E93F EAxE
Table 79 Yeplidcth. 4%, pH, $718, K+ 5
o] Bz A4de Holrt 1y A e
F& J3sqach 28y Car ol Mg+ Ea A
gto] &tk uh 5(1987)2 1987 E3HIRAEY
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Table 7. Soil characteristics of each community for
classified type by TWINSPAN.

Com- MoistureHumus pH Exchangeable Cations(m.e. /10g)
munity (%) (%)

Potassium Calcium Magnesium

I 6.74 480 457 0164 0.105 0.019
I 6.71 494 44 0124 0131 0.028
I 7.7 568 4.66 0096 0.021 0.015
v 13.13 6.53 464 0211 0.049 0.017
Mean 858 549 458 0.149 0.076 0.020

olo] Aso] FAEAUL TS Al ot
£ 3YITTPE pH 4.5~5.6(29 o], 1986), A
AE< pH 4.3~4.5(°] %, 1987b), £HE pH 4.
2~4.9(0] 5, 1988) &9 AL E Roled o] 2 E
Eol dA 2FAUE $dZFol.
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sty Yty 67 FHRUEL 5EAIR Lo
(Table 8) DCA7IH-& o] &3l &F o] FAI3 Ao
Figure 8oltl. 4B §712& A& QEZo =
24E FUela Je 4Bde Byen, x84 &
T 2E8F0E AFE PP n o FBYL B

Aok olRe B A7eld A A7) oAl



46 HEE - o1 BA S-&Au < 7(1) 1993

Table 8. Ratings of representing ranges of environmental variables.

Class Moisture Humus pH Exchangeable cations (m.e. /100g)
(%) (%) Potassium Calcium Magnesium
1 <6.72 <2.49 <4.38 < 0,061 <0.032 <0.017
2 6.72~10.89 2.49~ 4.06 4.38~ 4.57 0.061~0,103 0.032~0.060 0.017~-0.024
3 10.90~15.07 4.07~ 5.63 458~ 4.78 0.104~0.144 0.060~0.039 0.025~0.031
4 15.08~19.25 5.64~ 7.21 4.79~ 4.98 0.145~0.186 0.089~0.117 0.032~-0.039
5 19.25< 7.21< 498 < 0.186 < 0117 < 0.039 <
MOISTURE HUMUS
1 1
0 2 2
3 2
[a] 2 213 21
8 2
i) h 12
(%]
2
1
pH 3 POTASSIUM
3 4 4
3 3 1 2
2 2 5 S
1ty 32 53.32 45 34, %
3 3 3 1 2
2 2 4
21 3 33
1 3
5 3
3 3 1 3
2 4
CALCIUM ; MAGNESIUM
1
2 1
3 2
t 31 21 1 41
3 1
2 53 1 2
1
3
2 1
4
FIRST AXIS

Figure 8. The distribution of environmental variables on the first two axes of DECORANA stand ordination. The
ratings for range of environmental variables should be referred to Table 8.
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Table 9. Correlation between environmental variables
and DCA stand scores of two axes.

1st Axis 2nd Axis
Humus .4030* .3335*
Exchangeable potassium —.0372 1997
Exchangeable calsium —.3463" —.4423*
Exchangeable magnesium —.1457 —.1868
Soil pH .1768 1578
Moisture .6152* .2663"
Altitude .8589* .1935

L. 1-tailed signifi, ; *: 5%, *:1%
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