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ABSTRACT

This study was conducted to classify the vegetation structure of the Geumsan in Namhae-gun. Using the
phytosociological method and DCCA ordination, the vegetation was classified into 10 communities of natural
forests (Quercus serrata, Carpinus tschonoskii, Q.mongolica, Pinus densiflora, P.thunbergii, C. turczaninowii,
Q. variablis, Zelkova serrata, C.laxifora and Corylopsis gotoana var. coreana) and 2 communities of plantation
forests (Chamaecyparis obtusa and Cryptomeria japonica). Among the communities other than the plantation
forests, the importance value of Q. serrata (45.7) was found to be the highest . According to the results of DBH
analysis among the species with high importance values, Q. serrata, Q. mongolica and C. tschonoskii showed
normal patterns in the size-frequency distribution, suggesting that these species will continue to hold their
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current dominance. The average soil pH in the communities ranged from 4.28 to 4.76. The results of DCCA

ordination analysis showed that Q. serrata was evenly distributed in the high and low elevation habitats. P.

thunbergii and P. densiflora communities were mainly distributed in the lowest elevation habitats on the

southern slope.
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Figure 1. A Climate diagram of Namhae-gun near Geumsan
(Meteorological an annual report, 1981-2010)
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Table 1. A Synthesized table of forest community on the deciduous forest of the Geumsan in Namhae-gun

A : Quercus serrata community B : Carpinus tschonoskii community C : Quercus mongolica community
D : Pinus densiflora community E : Pinus thunbergii community F : Carpinus turczaninowii community
G : Quercus variabilis community H : Zelkova serrata community I : Carpinus laxiflora community
J : Corylopsis gotoana var. coreana community K : Chamaecyparis obtusa community
L : Cryptomeria japonica community

Community type A B C D E F G H I J K L
Number of relevé 12 8 7 5 5 4 2 2 1 1 5 3
Altitude(m) 390 453 650 270 268 461 451 547 380 40 271 310
Slope degree(’) 17 18 17 19 17 23 23 20 25 10 20 17
Height of tree layer(m) 16 16 1 12 15 9 1 17 13 10 21 16
Coverage of upper tree(T1) layer(%) 91 90 93 80 79 86 95 83 95 85 83 92
Coverage of upper tree(T2) layer(%) 54 66 60 65 55 40 35 48 30 60 21 50
Coverage of shrub(S) layer(%) 36 29 39 32 34 45 50 23 55 20 40 35
Coverage of herb(H) layer(%) 29 36 54 27 21 45 48 73 50 10 37 43
Number of species 33 33 24 34 32.8 32 31 39 34 21 33 32

Differential species of Quercus serrata community

Quercus serrata [ v ] w . i i 1 2 1 . . I 2

Differential species of Carpinus tschonoskii community
Carpinus tschonoskii Il vV ] . . 1

Carpinus cordata . ]
Acer fruncatum . Il
Arisaema angustatum var. peninsulae . 1]

Polystichum tripteron . Il

Differential species of Quercus mongolica community

Quercus mongolica . Il
Differential species of Pinus densiflora community

Pinus densiflora Il Il
Differential species of Pinus thunbergii community

Pinus thunbergii |
Differential species of Carpinus turczaninowii community

Carpinus turczaninowii . . . . 4 1
Trachelospermurm asiaticum var. majus . . . . . 1

Lepisorus onoei . . . . . 2

Differential species of Quercus variabilis community
Quercus variabilis Il . Il 1

Differential species of Zelkova serrata community

Zelkova serrata

Hedera rhombea
Cleistogenes hackelii
Pseudostellaria palibiniana
Persicaria nepalensis

DN N NN

Pinellia ternata

Differential species of Carpinus laxiflora community

Carpinus laxiflora . . . . . . . .

Differential species of Corylopsis gotoana var. coreana community

Corylopsis gotoana var. coreana
Differential species of Chamaecyparis obtusa community

Chamaecyparis obtusa | . . . . . . . \ 1
Cymbidium goeringii . . . . . . . . . . ]

Lastrea japonica . . . . . . . . . . |

Differential species of Cryptomeria japonica community
Cryptomeria japonica . . . . . . . . . |

Companions
Stewartia koreana \% \% \Y v il 2 2 . . 1 Il 3
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Table 1. (Continued)
Fraxinus sieboldiana \ ] % \Y \% 4 2 2 \% 3
Lindera obtusiloba \% \% Il il 3 2 2 Il 3
Acer pseudosieboldianum \ \% \Y Il ] 2 . 2 I 1
Sorbus alnifolia i | \Y ] \ 3 2 1 I 1
Rhododendron schlippenbachii \% ] v v | 4 2 . ] 1
Styrax japonica \% Y 1] v v 3 2 1 1 ] 1
Viburnum erosum \% ] | v ] 4 2 . 1 1 I .
Cornus kousa \% \ 1] \% 3 2 2 1 . Il 2
Sapium japonicum \ 1] Il Il Il 2 2 | 1
Eurya japonica | | . 1 1] . . 2 1 1] 3
Lindera erythrocarpa i \Y ] v 1l 2 2 2 1 . ] 2
Stephanandra incisa \ Y ] v 1l 3 2 2 1 1 il 1
Lespedeza maximowiczii \ ] vV | Il 4 2 . . .
Smilax china \% \% \ v \% 4 2 . 1 1 v 2
Carex lanceolata \ \% % 11 ] 4 2 2 1 Il 1
Disporum smilacinum \ \% v 1l \% 4 2 . 1 Il 2
Oplismenus undulatifolius ] \% Il v \ 3 2 2 1 1
Viola dissecta var. chaerophylloides Il \% 1l 1] | 3 . 2 1 11 1
Viola orientalis \% \% I | ] 3 2 . Il 2
Symplocos chinensis for. pilosa i | ] Il | 3 2 2 I .
Paederia scandens Il ] | v il 4 2 2 1 Il 3
Rhus trichocarpa \% ] | v il 3 . 1 \% 1
Trachelospermum asiaticum var. intermedjum | . I il 3 2 1 1] 3
Callicarpa dichotoma Il Y 1l il 2 . \% 2
Pyrola japonica \% | Il | | 2 2
Indigofera Kirilowii Il . | 1] \% 3 2 . 1
Dryopteris bissetiana | \% | | 2 2 1 1
* The other species were omitted by author
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Table 2. Soil characteristics in 0 ~20cm soil depth of study area of the Geumsan in Namhae-gun

pH TN OM. P205 = EX'C?T'OH Y CEC

Commnity (1:5wiw) ) ) (mg/kg) (cmol /kg) (cmol'/kg) (cmol /kg) (emol /kg)
Quercus serrata 4.63+0.30 0.28+0.08 9.23+3.96 11.97+4.37 0.35+0.52 0.46+0.61 0.15+0.21 18.50+9.07
Carpinus tschonoskii 4.58+0.10 0.26+0.09 9.02+2.76 13.49+8.39 0.25+0.07 0.59+0.24 0.44+0.68 16.02+5.40
Quercus mongolica 4.28+0.09 0.32+0.08 11.37+3.23 15.26+4.80 0.18+0.03 0.12+0.06 0.07+0.04 22.02+2.90
Pinus densiflora 4.53+0.21 0.15+0.08 3.63+4.21 7.88+7.64 0.23+0.04 0.41+0.01 0.72+0.51 12.95+1.94
Pinus thunbergii 4.65+0.17 0.14+0.08 5.85+3.06 8.69+4.91 0.21+0.10 0.47+0.26 0.14+0.08 10.86+2.84
Carpinus turczaninowii 4.66 0.26 11.56 23.54 0.18 1.04 0.20 14.33
Quercus variabilis 4.64 0.21 10.02 11.76 0.10 0.21 0.02 14.23
Zelkova serrata 4.45+0.04 0.42 12.10+0.26 56.91+7.49 0.32+0.04 0.98+0.26 0.23+0.04 25.744+0.53
Carpinus laxiflora 4.64 0.19 7.96 11.35 0.14 0.29 0.09 13.56
Chamaecyparis obtusa 4.76+0.14 0.22+0.14 7.01+4.85 30.51+30.98 0.33+0.18 1.84+2.01 0.53+0.38 17.10+6.55
Cryptomeria japonica 4.53+0.26 0.14+0.06 5.45+2.18 7.74+3.97 0.16+0.05 0.28+0.15 0.16+0.16 12.50+2.46

Total average 4.58£0.16  0.24+0.08 8.47+3.06 18.10£9.07 0.22+0.13 0.610.45 0.25+0.26 16.16+3.96
* T-N=Total nitrogen concentration, O.M.=Organic matter, C.E.C=Cation exchange capacity.
Mot AX et ABE B TH(Brady, 1990). Bowe, st $4Eo e FAE ) 98 e

B ool BoF 2 X34 Ca® TS 0.61cmol kgl 2
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Table 3. Importance values of major tree species on the deciduous forest of the Geumsan in Namhae-gun
A : Quercus serrata community B : Carpinus tschonoskii community  C : Quercus mongolica community
D : Pinus densiflora community E : Pinus thunbergii community F : Carpinus turczaninowii community
G : Quercus variabilis community H : Zelkova serrata community I : Carpinus laxiflora community
J : Chamaecyparis obtusa community K : Cryptomeria japonica community

species total IV A B C D E F G H I J K
Quercus serrata 45.7 125.3 21.0 - 19.8 30.5 33 55.2 10.3 24.5 18.3 23.6
Carpinus tschonoskii 29.1 18.7 119.9 10.2 29 9.6 - - 11.6 - 8.0 -
Pinus densiflora 20.6 9.3 8.3 33 126.1 19.0 4.0 - - - 4.9 15.2
Quercus mongolica 20.6 - 5.8 120.8 4.1 - 11.2 - - - - -
Pinus thunbergii 18.0 1.9 4.0 - 9.7 138.4 3.8 10.1 - - 3.9 28.2
Styrax japonica 17.7 18.8 22.6 15.0 15.6 17.4 13.4 - 31.4 18.1 12.0 5.0
Stewartia koreana 16.9 15.1 12.7 422 21.1 10.1 43 16.9 - - 7.5 7.3
Carpinus turczaninowii 14.2 - - 8.7 - - 138.0 25.0 - - - -
Acer pseudosieboldianum 135 18.6 16.4 25.6 6.9 32 39 - 8.0 - 45 -
Cornus kousa 12.2 13.3 22.9 - 8.0 9.4 7.3 17.9 10.1 40.3 6.2 6.2
Quercus variabilis 10.5 4.0 1.6 - 6.2 4.8 35.5 114.2 - - - 7.4
Sapium japonicum 8.3 14.5 8.1 5.4 2.6 32 - 10.9 23.5 - - -
Zelkova serrata 7.0 2.3 1.5 - - - - - 139.4 - 5.2 -
Fraxinus sieboldiana 7.0 5.5 - 17.8 5.6 - 21.8 12.6 - - 42 -
Carpinus laxiflora 6.5 6.1 - - - - 18.7 - - 164.2 4.1 -
Sorbus alnifolia 6.4 3.1 24 21.5 2.6 6.6 8.9 8.4 - - - -
Prunus sargentii 6.4 5.0 42 - 17.0 14.8 4.5 10.6 - - 4.1 5.0
Eurya japonica 5.8 4.7 1.9 - 20.5 14.9 - - 7.7 - 26.5 279
Prunus yedoensis 4.8 4.5 9.5 8.0 - 2.6 - - 11.4 - - -
Rhododendron schlippenbachii 3.7 4.4 - 14.9 - - 4.4 - - - - -
Meliosma myriantha 2.7 3.8 35 - - - - - 9.3 17.5 - 4.6
Lindera erythrocarpa 2.7 22 5.8 22 - - - - 9.1 17.5 - 4.6
Chamaecyparis obtusa 1.8 4.8 - - - 43 - - - - 167.4 12.9
Styrax obassia 1.7 2.5 1.9 22 - - - 9.4 - - - -
Meliosma oldhamii 1.6 2.8 - - 5.0 2.7 - - - - - 5.3
Carpinus cordata 1.5 - 8.7 - - - - - - - - -
Cryptomeria japonica 1.4 - - - 12.5 - - - - - 4.1 127.2
Cornus controversa 1.1 - 3.8 - - - - - 8.8 - - -
Symplocos chinensis for. pilosa 0.9 1.0 - - 2.5 - 34 - - - - -
Lindera obtusiloba 0.8 1.0 - - - - 6.7 - - - - -
Celtis sinensis 0.8 - - - - 2.8 - - 10.7 - 42 9.9
Fraxinus mandshurica 0.7 1.5 1.8 - - - - - - - - -
Platycarya strobilacea 0.7 1.5 - - - - 3.6 - - - - -
Ligustrum japonicum 0.7 - - - 32 2.7 - - - - - -
Morus alba 0.6 - 1.5 - - - - - 8.7 - 6.7 4.6
llex integra 0.6 1.2 1.5 - - - - - - - - 5.1
Fraxinus rhynchophylla 0.6 - - - 2.7 - - 8.8 - - - -
Malus baccata 0.4 1.4 - - - - - - - - - -
Cornus macrophylla 0.4 - 2.0 - - - - - - - - -
Quercus dentata 0.3 - - - 3.0 - - - - - - -
Clerodendron trichotomum 0.3 - 1.8 - - - - - - - - -
Euonymus sachalinensis 0.3 - - - - - - - - 17.9 - -
Lindera glauca 0.3 - - - - 2.9 - - - - - -
Albizzia julibrissin 0.3 - 1.7 - - - - - - - - -
Euonymus macroptera 0.3 - 1.6 - - - - - - - - -
llex macropoda 0.3 - - - 2.6 - - - - - - -
Rhus trichocarpa 0.3 1.1 - - - - - - - - 8.2 -
Acer truncatum 0.3 - 1.6 - - - - - - - - -
Magnolia sieboldii 0.3 - - 2.1 - - - - - - - -
Euscaphis japonica 0.3 - - - - - 32 - - - - -

IV : Importance value.
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ARl q 19RET gE FaAE BA% 4 Ahtreds dudees 27 279, 2658 £ ek
S AAPRE 138092 B4 Uehln 8oR S oo, 4EEAE AR 2182 o B4 et
B, A ER, AoUR, fEUE, AZUE 5o 202 yrh ARRURE SEURRgeA gRES A2UE
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Wi glov FFURGE5DS 2ARQ5.009 FaX7h A4FE RIAYE 8459 chFigure 3). FuAAFY
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Figure 3. DBH distribution of major upper tree(T1) layer species of the Geumsan in Namhae-gun
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Figure 4. A DBH distribution of major upper tree(T2) layer species of the Geumsan in Namhae-gun
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Figure 5. A DCCA ordination diagram of plots on the

deciduous forest of the Geumsan in Namhae-gun
The plots are : [ FQuercus serrata community, @=Carpinus
tschonoskii community, O=Quercus mongolica community,
A=Pinus densiflora community, A=Pinus thunbergii
community, <>:Carpinus turczaninowii community, Wl

=Quercus variabilis community, x=Zelkova serrata
community, @=Carpinus laxiflora community.
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Figure 6. A DCCA ordination diagram of major tree
species on the deciduous forest of the Geumsan
in Namhae-gun

The species are :ACE PSE=Acer pseudosieboldianum,

CAR COR=Carpinus turczaninowii, CAR LAX=C.

laxiflora, CAR TSC=C. tschonoskii, COR KOU=Co.

kousa, EUR JAP=Eurya japonica, FRA SIE=Fraxinus
sieboldiana, LIN ERY=Lindera erythrocarpa, MEL

MYR=Meliosma myriantha, MEL OLD=M. oldhamii,

PIN DEN=Pinus densiflora, PIN THU=P. thunbergii,

PRU SAR=Prunus sargentii, PRU YED=P. yedoensis,

QUE MON=Quercus mongolica, QUE SER=Q. serrata,

QUE VAR=Q. variabilis, RHO SCH=Rhododendron

schlippenbachii, SAP JAP=Sapium japonicum, SOR

ALN=Sorbus alnifolia, STE KOR=Stewartia koreana,

STY JAP=Styrax japonica, STY OBA=S. obassia,

ZEL SER=Zelkova serrata.
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Table 4. Vegetation data of the Geumsan in Namhae-gun
from Figure 5 and 6 : the inter set correlation of
environmental variables with two axes of DCCA.
For description of variables, see Figure 5 and 6

legend
axis correlation coefficients
variables 1 2
Altitude -0.8084""" -0.1494
Direction 0.1394 -0.6340"
Slope 0.0079 -0.2772°

" p<0.05; "p<0.01; " p<0.001.
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