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Community Structure of Forest Vegetation in Mt. Geumsusan belong to

Woraksan National Park'?
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ABSTRACT

The purpose of this study was to analyze the community structure of forest vegetation in Mt. Geumsusan
belong to Woraksan National Park for providing basic information of ecological management. Data were
collected by 41 plots from June to November in 2016 using Z-M phytosociology method, which was analyzed
with vegetation types, mean importance value and coincidence method. As the results, the forest vegetation was
classified into Quercus mongolica community group including Cornus controversa community, Castanea
crenata community(Vegetation unit 3), Quercus variabilis community(Vegetation unit 4) and Q. mongolica
community(Vegetation unit 5). C. controversa community was divided into two groups such as Ulmus
davidiana var. japonica group(Vegetation unit 1) and Parthenocissus tricuspidata group(Vegetation unit 2).
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Mean importance percentage of vegetation unit 1 was showing Fraxinus rhynchophylla 14.9%, Morus

bombycis 8.7% and Acer pictum subsp. mono 8.3%, that of unit 2 was Larix kaempferi 23.2%, C. controversa
20.1% and P. tricuspidata 6.5%, that of unit 3 was Q. mongolica 15.8%, C. crenata 13.4% and F. rhynchophylla
9.8%, that of unit 4 was Q. mongolica 26.6%, Q. variabilis 20.8% and Pinus densiflora 16.7%, that of unit 5
was Q. mongolica 48.3%, Styrax obassia 7.5%, F. rhynchophylla 5.3% in the order, respectively. Each

vegetation unit was classified with dependance on environmental factors as 700m of altitude, 20° of slope

degree, middle slope of topography, 20% of bare rock, 30 taxa of present species, 80% of tree layer coverage

rate and 20m of tree layer height. In conclusion, it was preferentially considered that development of peculiar

and specific management methods with vegetation unit classified above should be needed for ecological and

sustainable forest vegetation management.

KEY WORDS: PHYTOSOCIOLOGY, VEGETATION TYPE, MEAN IMPORTANCE PERCENTAGE,

COINCIDENCE METHOD
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Figure 1. Climate diagram of Jecheon for recent 30years
a : station, b : Height above sea level(m), ¢ : Mean
annual temperature('C), d : Mean annual precipitation(mm),
e : Absolute maximum temperature(C), f : Mean daily
maximum temperature of the hottest(C), g : Number of
years observation, h : Mean monthly rain = 100mm(black
scale), i : Monthly means of precipitation(mm), j : Monthly
means of temperature('C), k : Relative humid season, 1 :
Mean daily minimum temperature of the coldest month(‘C),
m : Absolute minimum temperature(‘C) n : Months with
mean daily minimum temperature below 0°C, o : Months
with an absolute minimum below
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Figure 2. Location of the study area and sample plots(41 black dots)
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Table 1. The forest vegetation composition of Mt. Geumsusan, in Korea

Vegetation Unit System

Community A B C D
Group a b
Vegetation Unit 1 2 3 4 5
Altitude (m) 688.4 642.3 606.2 663.3 824.8
Topography 329 33.3 42.0 65.6 68.6
Aspect 32.9 56.7 42.0 40.0 52.9
Slope degree (°) 16.4 14.2 10.4 21.7 22.5
Bare rock (%) 27.1 10.0 9.0 37.2 14.3
Bare soil (%) 1.4 0.0 0.0 0.0 1.8
Litter layer (cm) 2.7 3.3 3.6 3.5 3.7
Coverage of tree layer (%) 72.9 66.7 67.0 74.4 75.0
” subtree layer (%) 27.9 32.5 19.0 28.1 22.9
” shrub layer (%) 25.7 29.2 20.0 36.7 48.2
” herb layer (%) 47.1 342 38.0 13.3 36.4
Height of tree layer (m) 15.0 19.8 14.6 12.1 11.7
” subtree layer (m) 8.4 10.3 8.2 6.7 6.5
” shrub layer (m) 3.0 34 3.0 2.9 2.6
” herb layer (m) 0.4 0.4 0.5 0.5 0.5
DBH of tree layer (cm) 25.9 28.8 27.6 27.6 25.8
7 subtree layer (cm) 14.4 13.5 13.2 9.5 10.9
7 shrub layer (cm) 3.8 5.7 3.8 32 3.3
No. of present species 31.1 27.7 41.2 12.1 17.8
Relevé 7 6 5 9 14
1. Character species and differential species of Quercus mongolica_community group;
Quercus mongolica I44 12 V+4 V24 Va5 |AIZ U
Fraxinus rhynchophylla Vi4 m+1 V+3 IIr1 m+2 | &3Fg 5
Lindera obtusiloba m+1 V+2 V+1 m+2 m+2 |75
Actinidia arguta m+2 V+2 V++ oO++ O++ |ch
2. Character species and differential species of Cornus controversa community;
Cornus controversa 22 Vi3 [+2 =& 2
Hydrangea serrata f .acuminata 13 m+1 I++ 122 Abgp=t
Euonymus oxyphyllus 12 122 23yt
3. Differential species of Ulmus davidiana var. japonica group;
Ulmus davidiana var. japonica 24 =1}
Juglans mandshurica 14 A ass
Impatiens textori V+2 I ++ EE2A
Persicaria dissitiflora V+1 I++ 7HA o3 3
Philadelphus schrenkii 13 I++ I++ 3Jx
Staphylea bumalda m+2 [++ AFLUE
Sanicula chinensis m+3 I++ 2t
Aconitum jaluense Im+3 E4E
Polystichum tripteron 11 AR A
Pseudostellaria davidii m++ oZEE
Vigna angularis var .nipponensis m++ A
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Vegetation Unit System

Community A B C D

Group a b

Vegetation Unit 1 2 3 4 5

Commelina communis I++ [++ HolgE
Deutzia glabrata 1123 I++ Ex
Dryopteris crassirhizoma m+3 [++ ==

4. Differential species of Parthenocissus tricuspidata group;

Parthenocissus tricuspidata 11 V13 [++ ERo|g=
Desmodium podocarpum var. oxyphyllum I++ V+1 [++ =559 7ag
Deparia conilii V+1 I++ I++ &R A
Astilbe rubra V++ I++ =202
Alangium platanifolium var. trilobum I11 I++ =B
Dioscorea septemloba Mr+ =+3ha}
Lysimachia barystachys O+1 AR
Smilax china I++ Aud=
Liparis krameri Or+ ot x
5. Characterspecies and differential species of Castanea crenata community;

Castanea crenata V14 H L
Prunus sargentii I11 Vi3 111 Abug
Rubus coreanus 122 V++ H 227
Ligustrum obtusifolium I++ m+1 HEUE
Viola collina I++ sLEAEE
Asperula maximowiczii I++ Nz
Malus baccata o++ oL}
Cornus kousa O+1 AFEU L
Potentilla cryptotaeniae I++ EoFx| £
6. Characterspecies and differential species of Quercus variabilis community;

Quercus variabilis V15 =3
Rhododendron micranthum V13 P =gl
Davallia mariesii o+2 =34+
7. Morus bombycis differential species group;

Morus bombycis V13 V13 V+1 AR}
Larix kaempferi 155 V25 Im14 JHOIZ|H
Acer pictum subsp. mono V+3 m+1 V++ 111 2aUHR
Rubus oldhamii V+4 V+4 Vi4 =47
Oplismenus undulatifolius 12 V+1 V+3 FEZNE
Clematis apiifolia m+2 o++ V+1 AL 2w
Smilax sieboldii I+1 I++ V+1 A7IAE =
Polygonatum odoratum var. pluriflorum o++ o+1 V++ I++ 5249

8. Pinus densiflora differential species group;

Pinus densiflora 12 14 14 [44 2UE
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Vegetation Unit System

Community A B C D

Group a b

Vegetation Unit 1 2 3 4 3

9. Rhododendron schlippenbachii differential species group;

Rhododendron schlippenbachii T11 oI++ m+3 mi4 |2z
Fraxinus sieboldiana I++ I++ V+2 m+2 & EFY U3
Lespedeza maximowiczii JIRA! m+1 M+4 | 224
10. Companion species group (173 species);

Styrax obassia 122 V+2 I++ 13 V+3 &z
Carex humilis var. nana m+1 111 m++ NV+2 O+3 7= 1sAx
Calamagrostis arundinacea m+1 I++ O++ 12 [11 ANE
Euonymus hamiltonianus I11 133 I++ I++ T11 AR
Viola rossii I++ I++ I++ I++ M+1 ZA 2
Kalopanax septemlobus I ++ 11 I++ o+2 Sy
Euonymus sachalinensis I++ I++ 122 [++ 3UF
Isodon inflexus o+1 I I++ O+1 AHEbsH
Persicaria filiformis m+1 [++ m+2 [++ o]l H
Acer pseudosieboldianum [11 I++ 111 M+3 g
Rubus crataegifolius O++ V+2 I++ m+1 A7)
Atractylodes ovata I++ Irr Irr Ir+ A
Corylus heterophylla m+1 o++ 122 [++ 7|t
Quercus serrata I+1 O++ 11 1 &us
Vitis amurensis I++ [++ I++ O++ &HE
Rhus trichocarpa m+1 V+3 I11 [++ 7
Smilax nipponica I++ m++ I++ M++ AdusE
Lilium tsingtauense I++ Irr [++ shedie
Phryma leptostachya var. asiatica i1 [++ V++ bisaEs
Adenocaulon himalaicum V+1 I m++ 714
Akebia quinata 12 I++ I++ ReR=a==
Rubia akane ++ I++ oI++ =Y
Arisaema amurense f. serratum I++ V++ m+1 A
Artemisia stolonifera I [++ O+1 yoolojols
Potentilla freyniana I++ I++ [++ AlQlokxz
Veratrum maackii var. japonicum [++ [++ [++ o2
Tripterygium regelii I++ I++ M+2 wSgEF
Dryopteris chinensis I++ [++ I++ 7= EA 8| aLALE
Aster scaber Or1 V+1 [+1 %
Lonicera praeflorens m++ m++ [++ &FEUE
Zanthoxylum schinifolium I++ o++ I++ ARRUS
Carex siderosticta m+1 o++ V+2 tialzx
Rhododendron mucronulatum I++ m+3 [ Ag
Lysimachia clethroides m++ I++ O+1 E7Mx49Y
Spodiopogon sibiricus I++ o+1 013 7124

*Other 138 companion species omitted.
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Table 2. Importance percentage of major species in vegetation unit
. . L Crown stratum
Unit Species Scientific name(Korean name) MIP
T1 T2 S H
1 Fraxinus rhynchophylla(&3E3| ) 153 22.8 4.4 1.3 14.9
Morus bombycis(AHE U 10.0 12.2 2.2 - 8.7
Acer pictum subsp. mono(1lZ&|L}5) 9.1 10.4 5.7 0.3 8.3
Ulmus davidiana var. japonica(=54Y%) 12.1 4.7 - 0.7 7.1
Juglans mandshurica(7}EU5) 14.3 - - 0.7 6.7
Robinia pseudoacacia(O}7HA U5 9.9 4.7 - - 6.0
Larix kaempferi( Q=225 9.9 - - - 4.6
Cornus controversa(ZZU5) 8.4 - 2.2 0.7 43
Actinidia arguta(Th2)]) - 104 5.5 0.3 4.1
Quercus mongolica(A 72 U5 7.9 - - - 3.6
Akebia quinata(2-53 =) - 4.7 4.4 4.0 2.4
Philadelphus schrenkii(31331}5) - - 14.2 0.7 2.2
Staphylea bumalda(3135) - - 14.0 0.3 2.2
Deutzia glabrata(Z3t)) - - 11.8 - 1.8
Euonymus oxyphyllus(Z+3| U5 - 4.7 2.2 - 1.8
Rubus oldhamii(Z%7)) - - - 9.4 0.7
Hydrangea serrata f. acuminata(At4=F) - - - 4.6 0.4
Aconitum jaluense(F-%) - - - 4.5 0.3
Sanicula chinensis(ZHHtt]) - - - 4.1 0.3
Others(99 Species) 3.2 25.4 33.2 68.3 19.7
Total(118 Species) 100.0 100.0 100.0 100.0 100.0
2 Larix kaempferi(QEAZ2UT) 50.2 - - - 23.2
Cornus controversa(ZZU5) 15.3 41.1 2.4 - 20.1
Parthenocissus tricuspidata(‘F7 0| Q=) - 16.2 3.6 13.1 6.5
Morus bombycis(AHELE) - 114 9.8 - 5.0
Quercus mongolica(A 72 U5 9.3 - - - 4.3
Pinus densiflora(AU5) 9.3 - - - 4.3
Styrax obassia(ZF WU - 7.0 9.8 1.3 3.8
Actinidia arguta(Th2)]) - 4.3 6.2 5.6 2.7
Lindera obtusiloba(F73U54) - - 13.6 2.8 23
Acer pictum subsp. mono(ilZ &L} 4.0 - 2.4 0.9 2.3
Fraxinus mandshurica(Z " Y5) - 7.0 - 1.5 23
Fraxinus rhynchophylla(Z3E3|U5) - 43 4.7 1.3 2.2
Quercus serrata(Z7U5H) 4.0 - 1.2 0.4 2.0
Tilia amurensis(3U54) 4.0 - - 0.4 1.9
Ulmus parvifoliaGF=54Y45) 4.0 - - - 1.8
Euonymus hamiltonianus(ZFElAUT) - - 9.4 0.4 1.5
Ulmus macrocarpa(=545) - 43 - 0.4 1.4
Rubus oldhamii(ZE 7)) - - - 15.0 1.2
Oplismenus undulatifolius(F5Z7&) - - - 5.2 0.4
Others(68 Species) - 4.3 37.0 51.7 11.0
Total(87 Species) 100.0 100.0 100.0 100.0 100.0
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Crown stratum

Unit Species Scientific name(Korean name) MIP
T1 T2 S H
3 Quercus mongolica(A1ZHE) 17.4 23.2 3.0 2.4 15.8
Castanea crenata(R5-) 19.1 14.0 0.9 1.0 13.4
Fraxinus rhynchophylla(Z3E3| U5 3.1 24.1 4.8 2.1 9.8
Prunus sargentii(AFEUEL) 13.1 4.7 3.9 0.3 8.1
Larix kaempferi( Q=225 16.0 - - - 7.4
Pinus densiflora(2U5) 12.8 - 0.9 0.3 6.1
Robinia pseudoacacia(O}7HA U5 9.7 - - - 4.5
Morus bombycis(AHELE) - 9.3 2.8 0.3 3.3
Rhus trichocarpa(7|<U5) - - 20.0 0.7 3.1
Euonymus sachalinensis(3)}5-) - 4.7 7.5 - 2.6
Pinus koraiensis(Ft5) - 4.7 7.5 - 2.6
Acer pictum subsp. mono(1lZ 2| L5 - 3.0 4.7 0.3 1.7
Cornus kousa(AFgu5h) - 4.7 0.9 - 1.6
Acer palmatum(EU5) - 4.7 - 0.3 1.5
Rubus oldhamii(ZZ 7)) - - - 17.6 1.4
Lindera obtusiloba(F73U54) - - 7.8 1.0 1.3
Oplismenus undulatifolius(F5Z71&) - - - 15.1 1.2
Carex lanceolata(CL5AIZ) - - - 7.6 0.6
Rubus crataegifolius(ArZ 7)) - - - 4.8 0.4
Others(82 Species) 8.8 3.0 35.2 459 13.9
Total(101 Species) 100.0 100.0 100.0 100.0 100.0
4 Quercus mongolica(A 725 36.9 252 8.5 6.7 26.6
Quercus variabilis(ZZ5) 34.4 13.9 3.0 2.4 20.8
Pinus densiflora(2U5) 28.6 10.1 1.8 0.8 16.7
Fraxinus sieboldiana(& =34 U45F) - 20.1 6.7 53 7.6
Styrax obassia(Z-g W) - 143 - - 4.4
Rhododendron micranthum(3.2] A=) - - 25.9 1.6 4.1
Rhododendron schlippenbachii(Z3% - - 14.6 4.5 2.6
Rhododendron mucronulatum(ZX22]) - - 13.3 3.0 2.3
Betula chinensis(7\ 225 - 6.3 - - 1.9
Quercus serrata(Z7U5H) - 3.8 1.8 0.8 1.5
Fraxinus rhynchophylla(&3E3|U5) - 3.8 1.8 0.8 1.5
Carex humilis var. nana(7} =% 1EAI%) - - - 19.1 1.5
Lindera obtusiloba(F73U54) - - 6.1 2.4 1.1
Actinidia arguta(Th2)]) - 2.7 - 2.4 1.0
Calamagrostis arundinacea("3 %) - - - 10.8 0.8
Davallia mariesii('3%3LA}2]) - - - 8.6 0.7
Lespedeza maximowiczii(Z242]) - - 3.0 0.8 0.5
Corylus heterophylla(7] 35 - - 3.1 - 0.5
Vaccinium hirtum var. koreanum(A+° =U-5) - - 1.8 0.8 0.3
Others(29 Species) - - 8.4 29.3 3.5

Total(48 Species) 100.0 100.0 100.0 100.0 100.0
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. . . Crown stratum
Unit Species Scientific name(Korean name) MIP
T1 T2 S H
5 Quercus mongolica(A7Z5) 80.1 33.8 4.7 2.7 48.3
Styrax obassia(ZF WU - 19.5 9.1 0.8 7.5
Fraxinus rhynchophylla(Z33|U5) 5.5 6.1 4.2 3.1 53
Acer pseudosieboldianum(Z 315 - 12.9 4.2 0.6 4.6
Fraxinus sieboldiana(3 =3+ U45F) - 10.5 2.0 0.8 3.6
Lespedeza maximowiczii( ZEMR2]) - - 15.6 6.7 2.9
Symplocos chinensis f. pilosa('= A UF) - - 17.1 1.7 2.8
Rhododendron schlippenbachii(Z3% - - 17.2 1.2 2.7
Pinus densiflora(AU5) 5.2 - - - 2.4
Kalopanax septemlobus(S-1}5-) 3.2 - 0.7 0.6 1.7
Betula chinensis(7)2FdU-5h) 3.2 - - - 1.5
Prunus sargentii(AFE U5 - 4.4 0.7 - 1.5
Tilia amurensis(3U5) 2.7 - - - 1.3
Cornus controversa(ZZY5) - 3.9 - 0.3 1.2
Lindera obtusiloba(R7354) - - 6.4 0.8 1.0
Ainsliaea acerifolia(SH=%]) - - - 9.2 0.7
Spodiopogon sibiricus(Z7]5AY) - - - 6.9 0.5
Carex siderosticta()AT%) - - - 6.7 0.5
Carex lanceolata( 1 5AZ) - - - 4.9 0.4
Others(68 Species) 0.0 8.8 18.1 53.1 9.6
Total(87 Species) 100.0 100.0 100.0 100.0 100.0

*T1 : Tree layer; T2 : Sub tree layer; S : Shrub layer; H : Herb layer; M : Mean importance percentage
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Figure 3. Correlation between biotic factors(height, DBH of tree layer, coverage of tree layer and present
species) in vegetation units

*QUMO: Quercus mongolica, LAKA: Larix kaempferi, PIDE: Pinus densiflora, ROPS: Robinia pseudoacacia, QUVA: Quercus

variabilis, COCO: Cornus controversa, ULDA: Ulmus davidiana var. japonica, FARH: Fraxinus rhynchophylla, CACR:

Castanea crenata, MOBO: Morus bombycis, JUMA: Juglans mandshurica
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Figure 4. Correlation between abiotic factors(altitude, slope degree, topography and bare rock) in vegetation units
*QUMO: Quercus mongolica, LAKA: Larix kaempferi, PIDE: Pinus densiflora, ROPS: Robinia pseudoacacia, QUVA: Quercus
variabilis, COCO: Cornus controversa, ULDA: Ulmus davidiana var. japonica, FARH: Fraxinus rhynchophylla, CACR:
Castanea crenata, MOBO: Morus bombycis, JUMA: Juglans mandshurica
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1995; Lee and Yun, 2002; Lee et al., 2012). | &-& 0|85
of Feietelz BRolgls 1 2RURTe AZURAY

EYAgE A wona g2 A5 Edsh= Ao
At = )tHLee et al., 1996).
74 A Alkretal 2o 3 QIRpe] A A =
gt A3 s o] &stdle w AU §
o 800m~1,000mof HE3E3t YA Yun et al,
(2011b)of| olatH -yt AA AZUF Hdsfdils
622m= 3m~1,732m= EZ3H= 202 e O o(Han
et al., 2016) & Lo A AZpEo] Htsdal= 825m,
EIHIL 370m~1,010m=Z e Eo= E3o] it
Batsdales Zfo|7k 9IStk ol ohA dtet 2 A-te]
AlZteto]l AL ¥ W 97E Eeh Hatadarrt Aozt
\= A0E AREQCE ESE HAHE= 20°0]4dollA] F2
L3k UL, A FS B AlZurgieto] fiiE Apd
, A= AL, Al YR AR Hol 44k
FA B2 QR eSS AApE 38 AR
=9t SR oA AP 49] Az pRE g
27} 60cmz UERG=T| o] RARLE AU §-E50]
EAstaL QlonE Ak v 9 #AelE {8l A1
HUERo] Hash Ao ATE ey AL o s Bt
< uff AU SRS 360m ~790mef] HE R Q)9)
on AAR= oF 15°2 YAl APHS oA ol A 10% ~
80%712) 9] H|ALA A l-Z w7} =2 XA EFsh=
A7 u|FFojHol Gl A ofgf o] ohikA| o] A
27t Edshe A0R AlREY Ao 2 A9 7HA| 7}
U= AR AREQICE Ao R Bors uf SSUE
T2 S 670m ~770meof| EEaIa glglorn AP A
Tof| B3stal QIgltt Yun er al(2010)0]] oJ5hH ZZ U
£ 1,300mo|5}ke] Aol & skl Qlrkal 519
o, & At YA|sh= Ao ® YEpth Aureos B
S o U A 320m ~ 550mof| W2
of Bt o = e} Eolylo] uet &
e 9 -7 goldrty B 1H vHKim and Kil,
1997; Hwang ef al. 2016), = AFo| = i E= sfjgr
o] W2 Aol 48kl Qli= AR UEith £33 =
FURZEL 60%~70%2] & GAw=ZmoA 28T
AOR Hol g4l drfjo] FF R 3ok ek
UAeZFo] w2 AR oA A5t AoR ALRE I
FAE Aol A A A EE S {712 R
AlE-S flaliA 2t 2R Al wet 247] o2 e

7 8% o8 AREgley 53] ST A

d

1=]
L

o 1%

rl

;O

ox Hr
dr W o

R
rL ol

ik
7N




YorAEY 7

AR BgTE 217

3 ABSE o) TS EhE A Al sl
wejuslz Agels Aol Beihe dpAziet oA
SH= A O 2 (Lee and Yun, 2002; Yun ef al., 2007) 3%
A ool Bat Aoz ekl Fa3
A 2UR, A7, B B 2kl 4
2% BUREOR Aol ARE AoE by Egt
BEZOAE ARHAY ARV T}
2 FRAE HolT Qo] 2 UL AT 2L 2
A Bele e mUEDol Age Ao ARE g,
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