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Abstract: Community structure of evergreen broad-leaved forest of Mt. Yeogwi in Jin-do was investigated to
secure sustainable conservation of evergreen broad-leaved forest. Twenty survey plots of 20 m X20 m were
established along the elevation from 200 m to 390 m above the sea level in the northwestern slope. The woody
species were tallied at each plots. DBH distribution of the major evergreen broad-leaved trees was investigated
to find out the spatial distribution. Cluster analysis was applied to a set of vegetation data, that is, importance
value to classify the forest community. Species diversity, evenness and species correlation were analysed.
Canonical correspondence analysis was also applied to vegetation data and soil environmental data. Cluster
analysis showed that the forests of Mt. Yeogwi were classified into 2 community groups, such as Camellia
Jjaponica community group and Quercus acuta community group. C. japornica community group was subdivided
into C. japonica- evergreen broad-leaved trees community, C. japonica-Neolitsea sericea community, and C.
Japonica-deciduous broad-leaved trees community. Q. acuta community group was subdivided into Q. acuta-C.
Japonica community, and Q. acuta community. C. japonica, Q. acuta, N. sericea, Machilus thunbergii and
Hlicium religiosum were dominant evergreen broad-leaved tree species, while Styrax japonica, Lindera
erythrocarpa, Cornus kousa, Prunus sargentii, Albizzia julibrisin and Quercus acutissima were major deciduous
tree species. Species diversity was greater in Q. acuta community group (0.8231 for Q. acuta-C. japonica
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community, and 0.8135 for Q. acuta community) than in C. japornica community group (0.7674 for C. japonica-
evergreen broad-leaved trees community, 0.6164 for C. japonica-N. sericea community, and 0.7931 for C.
Japonica-deciduous broad-leaved trees community). DBH 2 cm~10 cm of major evergreen broad-leaved trees
occupied 80% of all. C. japonica of less than DBH 5cm tended to aggregate but distribute randomly or
regularly with increasing DBH. Q. acuta distributed more aggregately than C. japonica and Machilus thunbergii
for more than 15 ¢cm of DBH. C. japonica correlated negatively with Q. acuta, I religiosum and C. kousa, but
positively with N. sericea. with significance at 1% level. Q. acuta correlated negatively with C. japonica, N.
sericea and M. thunbergii but positively with I religiosum. There were also negative correlation between N.
sericea and C. kousa. CCA showed that forest communities were correlated with soil variables such as CEC,
soil organic matter and soil pH. With increased soil organic matter and CEC, and decreased soil pH, C. japonica
was dominant and forest community and Q. acuta and N. sericea tended to develop in the evergreen broad-

leaved forest.

Key words : evergreen broad-leaved forest, forest community, cluster analysis, canonical corvespondence analysis
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Figure 2. Dendrogram of 20 sites by cluster analysis.
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Table 1. Dimension of the major woody species by forest communities of Mt. Yeogwi.

413

. . Mean D.B.H. Mean density Mean BA

Community Species Mean H.(m) (cm) per ha (m¥ha)
Camellia japonica 4.1+04 48104 35551245 84x39

Camellia japonica- Quercus acuta 89429 14.8+6.9 405 +420 77+47
evergreen broad-leaved trees Neolitsea sericea 7.8+13 103+14 785 +390 82%6.0
Machilus thunbergii 54£1.2 50£14 205+ 105 0.5+0.3

Camellia japonica 46108 52406 4338+987 120£43

Camellia japonica- Quercus acuta 7.0L£7.0 94194 94 +206 14+4.0
Neolitsea sericea Neolitsea sericea g1+15 107220 8284372 9.1£3.9
Machilus thunbergii 49+1.5 46+24 194 4181 04+05

Camellia japonica 40£0.1 46102 3000250 63%0.1

Camellia japonica- Quercus acuta 5.1+5.0 78178 5050 1.0£1.0
deciduous broad-leaved trees Neolitsea sericea 68103 8.6+ 1.5 363£13 26+08
Machilus thunbergii 50+12 40+02 375+100 0.6+02

Camellia japonica 4105 44+0.7 2892+ 642 59+24

Quercus acuta- Quercus acuta 84+1.0 123£0.7 1233 +£233 18.0+42
Camellia japonica Neolitsea sericea 74+0.7 82+1.7 825+250 57+1.7
Machilus thunbergii 3.7+3.7 33133 125+175 02+0.5

Camellia japonica 45+0.1 46+02 088 £ 88 22401

Ouercus acuta Querfu.v acuta 84+04 11.5£05 250+ 175 292+44
Neolitsea sericea 82402 96+1.0 363+ 13 3.1£0.7

Machilus thunbergii 2221 25%25 25+25 0.1%0.1

U2 (Quercus acuta-C. japonica community)&} 27}
o] ZAVEE 2 &stE EIMNUTEER(Q. acuta commu-

nity) 2.2 EFH AT

2. oY UK
A HERRFE S T =
TN, A, S e iRl
FEFLAA, HadEde, BaFad
Table 1o VERHSITE H7A W9} 3
37t 747} 5.1~89m, 6.8~82 m, FHL}Fe} Ty
Hg5ae 22 4.1~4.6 m, 2.2~5.4 mZ YER} H7HA]
B, AW A4S B S, s
7} oluEE-g PG HaFaAEe A5 H7M
D= 7.8-14.8 cm, FAIVHEE 8.2~10.7 cm, B
44~52 cm, FERIF= 2550 cm Q= YERSTH v

o] s BV 238 Ao BE 2N ha

o
ofi
-
R
ja)

L

=]

—

=z ]
=
s
=1
I

T d

Srow E7PIT-SA 236l
Sgre), 2T o

S
M 2ol Relow Fuh o] dinE thE FEe] v

Ao} 18.0~29.2 m*Z

458 =3k

o} Ul SRS ey g,

Table 28} 7t} &

F8X= 35.8~50.4

o o o] F2AE 8.6~23.6, FA -]
ZQAE 12.9-294% YEhkon Fuhivel wsury)
Tk gtk FHUF -S89l S ofal sl
SR - e e 7hed wEA HIRAVHE, 3
V7 AEd ol M2 AAste] Holrt Al&dnd
ZEAS B, FAURIE 3E d3s A6k,
ofiEAQl FUlVE, FuhRrl £33 dete A
o= ad o Wit FUuE- Ay
& el AU FRA7E 247 47.5-60.8,
17.2-269% 39 §-AFoIoH HEubr, A v
5o JdAgd 47 43 Adste At JA. T
UEAZSGs2Y 9 g 4Edas v 5
Hell, £59HE TR/ A&H R 1T Ao
2 Rty SUUR GASYFEHE ST 4
zog a7} 747 393~4632 WA, FAUST
7.4~12.1, W&V 7.4~17.6, 2EIVE 7.4~11.5, e

3.6-59 0.2 Ve HEUT o &

b A ol AW JEAH

T
-

1o

o of)
ko

o] i

- =

Bl
| ek 57



414 SEEIREEE A 94 E A 6 3 (2005)

Table 2. Importance values of major woody species by forest communities.

Community C,j -evergreen Cj-Nis
Species \\Plot No. 1 14 2 9 16 4 10 8 7 13
Camellia japornica 43.5 37.7 358 397 50.4 543 542 47.5 492 499
Quercus acuta 8.6 17.1 11.5 114 236 . 33 1.3 6.2 10.3
Neolitsea sericea 14.8 12.9 22.7 294 14.1 213 17.5 204 17.2 18.7
Machilus thunbergii 4.4 2.0 3.1 22 1.0 2.5 1.7 4.8 1.1 1.5
Cephalotaxus koreana . . . . . . . . . 02
Zanthoxylum planispinum . . . . . . . .
Rhus succedanea 0.6 03 1.6 0.5 02 . - 0.3 0.4
Ligustrum japonicum 13 . 2.0 13 1.0 . 0.8 1.0 0.8 0.8
Acer pseudo-sieboldianum . 1.0 . . 1.0 . . . .
Styrax japonicus 8.6 5.7 2.7 22 3.0 6.4 7.4 9.6 2.7 42
Hlicium religiosum 2.7 2.6 . . 0.5 . 0.8 1.1 19 02
Lindera erythrocarpa 2.8 L.5 0.9 39 1.2 3.8 6.7 6.8 8.1 59
Eurya japonica 2.5 0.2 . . 03 0.6 0.8 . 0.5 04
Cornus kousa - 0.9 3.2 0.6 0.9 - 0.2 - . 1.2
Prunus sargentii 33 1.4 44 0.4 . 3.0 0.9 . 22 0.3
Quercus acutissima 1.1 1.8 . 0.9 . 1.6 0.4 1.3 : -
Cinnamomum japonicum . 29 0.3 5.2 0.4 . 1.0 - 1.2 1.2
Carpinus turzaninovii . 0.4 . . . . . . .
Picrasma quassioides 0.5 1.6 23 0.3 . 1.4 02 . 0.3 0.6
Fraxinus sieboldiana . . 04 0.7 .
Mallotus japonicus . 0.8 0.3 . . . . . . 02
Pourthiaea villosa . : 0.7 . 0.8 . . . . .
Albizzia julibrissin 1.0 1.8 2.4 1.1 0.5 2.3 3.6 1.6 4.8 33
Callicarpa japonica . 0.2 . . . .
Quercus serrata . 2.0 4.1 . 0.4 2.5 . . .
Celtis sinensis . . . 0.3 04 02 - 03 3.0 1.1
Meliosma oldhamii 1.3 1.5 1.1 . 0.4 . 04 . . .
Other species 3.0 3.7 0.5 0.0 0.0 0.1 0.1 4.0 0.4 0.0
A5hE Zo® Rtk et BUUR YL 45F  SHES JEUReH FUUR 122134, FYUT
Arde] DAL LR A A AL AT, 65-78, BUE 3876, WEUE 2278, AbGR
AT A FL, ARE, AT VBT L E 1747 202 vehith tebd BRI age 2o}
AA ] 2 ol EFehL Yl Fuhbr AR AURI AEAEe 88 shed SuRe) R
hEe o nIATAASE 942, 191). 38 UVt £35S AT REY 59 B} 1)
o elFa Aele] R A E 4EYdel F FUY Sol 4FURE IAel] U8 24T Aos u
AUR7h O AT Qo] Aolvt WAl ek wE elok o ke] B2 E ) BN HAR
Fol AU, ofmBFe] FUURE o] Fol2l BET  7H ASsHe PRE ST YOUSEY A9 BT
ZE L AR g Hohs v 0 AR, AL 5(2002)2 FEX %
FH7AE-S U ol A B LR] SR 4= w7l Q1914 7ol glohd wEZdA #7}
274-367, ST FRAE 3243492 FHTMAITE AU, oluBZoie BTyt ¢4z Ay
o BUURIl $EFOIAU FAUT FaXT  §AF Aolek s
818124 45Une] 2eazolgon da8gs ( A74eE
B WEE B AR el ke %S FRAAEE PEE 59 0 QrSue] 244 19
Atk oleldl PR Bl B 4SYRS & 02A A7) o] wE 4472 9 AAwy Sue
ASL QA FAUR, WFUR, HEUR, AR 2ED 5 AE 48T PRl 2N ) $UE §
SOl AR Fuals] Aote] Pk, 4FUB oF WU, BURIUE, BAUR, SR §29758
Aol YR ST RO BATH BAAGE  AAFE Sem AR UEIITHTable 3). F9 5F
AN F7PAGEE] F X7 47} 54.6~61.8% w2 2o FA7e] 30 em7 el R, F3A7 10em



A% AR AR ERFY U TR 415
Table 2. Continued.
Community Cj-Ns C j-deciduous Q.a-Cj Qa

Species\Plot No. 6 5 11 3 12 15 18 17 19 20
Camellia japonica 477 54.7 60.8 46.3 393 349 324 324 122 13.4
Quercus acuta 1.5 0.6 5.4 274 36.7 36.7 54.6 61.8
Neolitsea sericea 19.6 26.9 24.8 12.1 7.4 18.1 11.8 11.8 6.5 7.8
Machilus thunbergii 1.8 2.8 1.4 3.6 59 0.8 0.6
Cephalotaxus koreana 0.4
Zanthoxylum planispinum 02 .
Rhus succedanea - 0.7 . . - -
Ligustrum japonicum 1.6 1.7 0.8 2.8 1.9 1.2 . - .
Acer pseudo-sieboldianum . . . 0.3 . 0.4 1.0 1.0 0.8 .
Styrax japonicus 3.0 1.7 34 7.4 17.6 35 10.6 10.6 7.8 22
Hlicium religiosum 4.1 - 0.7 . - 0.4 1.3 1.3 3.8 7.6
Lindera erythrocarpa 1.2 32 2.7 1.5 3.4 39 2.1 2.1 22 1.9
Eurya japonica 1.3 0.7 0.5 1.6 . . 0.6 0.3
Cornus kousa 09 . . 0.7 3.7 0.6 0.2 0.2 4.7 1.7
Prunus sargentii 0.7 1.0 0.4 2.1 0.4 0.5 0.3 0.3 0.5
Quercus acutissima 23 . 0.6 0.9 . . .
Cinnamomum japonicum 1.1 24 1.8 2.4 0.2 . . 0.6
Carpinus turzaninovii . . - . 12 12 1.6
Picrasma quassioides 0.4 11.5 74 0.6
Fraxinus sieboldiana 0.3 . 0.4
Mallotus japonicus 0.5 24 1.3 . .
Pourthiaea villosa 1.2 - . - 0.2 . - . 0.5 0.2
Albizzia julibrissin 2.6 29 1.1 28 1.0 1.2 2.0 2.0 23 2.1
Callicarpa japonica . . . 03 0.5 . . .
Quercus serrata 0.6 0.6 04 1.5 0.7 1.9 . . 03 0.3
Celtis sinensis 5.2 0.7 . 1.1 0.2 . 02 0.2
Meliosma oldhamii 0.7 - 0.4 . - 1.0 . . . -
Other species 1.5 0.3 1.9 0.2 0.4 1.8 0.2 0.2 1.0 0.1
Cj -evergreen = Camellia japonica-evergreen broad-leaved trees community
C.j-N.s = C. japonica-Neolitsea sericea community
C j-deciduous = C. japonica-deciduous broad-leaved trees community
Q.a-C.j = Quercus acuta-C. japonica community

= (. acuta community

Table 3. DBH distribution of dominant trees in studied area(trees/ha).

Species™\ DBH(cm) <5 5~10 10~15 15~20 20~25 25~30 30~35
Camelia japonica 1694 988 76 14 1 . .
Quercus acuta 47 151 120 93 34 4 2
Neolitsea sericea 113 239 135 73 15 3 1
Machilus thunbergii 93 56 1

Total 1947 1434 332 180 50 7 3
olale] ANAF7} 80% oS Ffratal Sle AeR yE ol del A9 FA HAAstich JFEE] dEe F
k. 57 100m 03] A5 BRI BIAILR, 3
Mean Crowding® & 7WAw+9] EEXFEE Ashe= YR sahgr et =9k F2AA 15 em o139 A
Aoy FA70] Zohael meh AERAS A BIPANER, BRI SRR o} of|ate] 4
pr ashs A%e uol UARASE Jelrals  FBVFYS 27459 SR A A A A4
78S B thFigure 3). BYUF= F2HA 5cme og Bysy FTAA 15em 04 BIMUE, 24

mean crowding 1527} D538 ERXoU FZAAE (Sem WF, SR Sof deleEshs AdE BT
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Figure 3. Relation between mean crowdig index (*m) and DBH 2HERE A S SR $HE Zeldl ;\—i 2.
class of 4 major tree species of Mt. Yeogwi. 45 G EFEY FVHUEE Y FAEE 0.5665~
0.8333(14 2. 5, 2002), A% E7HAUEY e +

(3) TS A= 0.4006~0.6874(HFF =, 2000)E HIE o] o

Culster &40l oJsf & 719 ZFEE FoUd= AP ETAIT-S] A EE F A9 vls] 47 wighr
(H), HETFE (Hmax), FA =) 52 UERITH(Table
2. A7 R FUFEE BAWE-FUGE 4 BAD

THAAM 082312 7H E AL, o R HETMWRE Table 5= 2071 Aol 28R A 4% F 2 =AM
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Table 4. Species diversity and evenness of 5 forest communities of Mt. Yeogwi.

Community No. gf ' No: of Spegies diver- H' max Evenness Dominance
species individuals sity(H'") an (1-1)
C j-evergreen 34 1234 0.7674 1.5315 0.5011 0.4989
Cj-Ns 33 2079 0.6164 1.5185 0.4059 0.5941
C.j-deciduous 23 432 0.7931 1.3617 0.5824 0.4176
Q.a-Cj 27 801 0.8231 14314 0.5750 0.4250
Qa 17 438 0.8135 1.2305 0.6611 0.3389

*Communities are the same as in Table 2

Table S. Correlationship among the major woody species of Mt. Yeogwi.

G Qa Ns Mt Lj Sj Ir Le Ck  Qac Pq Mj Aj

Cj .
Q  —

Ns ++ —

Mt . —_—

Lj . —

Sj

Ir —_— ++ - . -

Le . . .

Ck —_ . _

Qac . -

Pq . . . + -+ +

Mj . . . . ++ . . . . . ++
Aj . . . . . . . +

* —, ++ :significant at 1% level, —, + : significant at 5% level

- < not significant

Cj: Camellia japonica, Qa: Quercus acuta, Ns: Neolitsea sericea, Mt: Machilus thunbergii, Lj: Ligustrum japonicum, Sj: Styrax japonica,
Ir: lllicium religiosum, Le: Lindera erythrocarpa, Ck: Cornus kousa, Qac: Quercus acutissima, Pq: Picrasma quassioides, Mj: Mallotus
Jjaponicus, Aj: Albizzia julibrissin
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Table 6. Chemical properties of soil in sampling sites.
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K* Na* Ca™ Mg™  degree of base
. pH OM. TN. PO, CEC .
Community Plot (H,0) %) (%) (ppms) (me/100 @) (@me/100g) satl(l:/i;lon
1 513 5.11 0.71 37.1 8.82 0.17 0.94 0.61 0.06 20.18
2 5.02 4.62 0.58 29.8 8.19 0.21 0.58 0.28 0.08 14.04
C.j-evergreen 9 4.04 5.33 0.68 17.4 10.13 0.15 1.02 0.50 0.10 17.47
14 4.68 9.21 1.64 34.1 12.44 0.27 1.42 0.94 0.13 22.19
16 4.65 8.95 1.36 28.2 12.56 0.34 1.21 0.80 0.09 19.43
4 5.16 4.19 0.88 23.9 9.02 0.29 1.67 0.86 0.04 31.71
5 4.98 5.90 0.68 31.0 9.46 0.19 1.18 0.53 0.08 20.93
6 4.95 9.00 1.36 23.2 11.8 0.52 0.37 0.28 0.07 10.51
CjNs 7 4.97 4.55 0.68 17.5 8.8 0.20 0.61 0.44 0.07 15.00
8 5.15 5.74 091 26.3 10.22 0.26 2.16 0.70 0.06 31.12
10 5.10 3.15 0.52 19.2 7.59 0.12 0.69 0.33 0.07 15.94
11 5.01 331 0.46 l16.1 7.88 0.21 0.55 0.25 0.05 13.45
13 4.64 5.12 0.77 16.9 9.00 0.10 0.26 0.19 0.09 7.11
. . 5.00 5.84 0.94 25.8 9.62 0.14 0.40 041 0.09 10.81
C.j-deciduous
12 4,70 5.43 0.80 22.5 9.44 0.14 0.24 0.21 0.05 6.98
15 4.76 5.31 0.77 30.8 9.11 0.16 0.41 0.35 0.05 10.65
QaCj 17 4.50 8.38 1.22 233 11.49 0.16 0.22 0.25 0.08 6.18
18 4.71 528 0.83 24.1 9.55 0.17 1.06 0.56 0.06 19.37
19 4.88 6.67 1.02 239 10.88 0.21 0.77 0.58 0.08 15.07
Qa 20 4.51 5.63 0.80 234 9.63 0.14 0.60 045 0.09 13.19

*Communities are the same as in Table 2
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Table 7. Canonical coefficients and inter-set correlation
coefficients of soil variables with the first two axes of CCA.

Canonical coefficients Correlation coefTicients

Variables
2 1 2
Soil pH -0.016 0.646 -0.462*% 0.348*
Organic matter ~ -1.629 -8.153 0.308* -0.152
N -0.289 2.253 0.261 -0.051
P,0; 0.319 1.825 0.076 0.263*
K -0.697 0.120 -0.237 -0.133
Ca 0.436 -1.928 0.026 -0.052
Na -0.993 -0.423 -0.215 -0.093
Mg -0.240 0.542 0.243* -0.160
CEC 2.745 5.807 0.335% -0.197

*means significant at 95% level.
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Figure 4. CCA ordination diagram of species and communities
of evergreen broad-leaved forest of Mt. Yoegwi.

The species are Ap=Acer pseudo-siboldianum, Cj=Cammelia
Japonica, Cja=Cinnamomum japonicum, Mt=Machilus thun-
bergii, No=Neliosma doldhami, Ns=Neolitsea sericea, Pq=
Picrasma quassioides, Ps=Prunus sargentii, Qa= Quercus acuta,
Qs=Quercus serrata, Sj=Styrax japonica. The communities are @
=Camellia japonica-evergreen broad-leaved tree, O=C
Jjaponica-Neolistea sericea O=C. japonica-deciduous broad-
leaved tree, @=Quercus acuta-C. japonica O=Q. acuta.
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