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A Study on the Vegetation Structure of Evergreen Broad-leaved Forest

Dongbaekdongsan(Mt.) in Jeju-do, Korea'

Jeong-In Kwak’, Kyong-Jae Lee’, Bong-Ho Han’, Ji-Ho Song"*, Jong-Soo Jang®
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ABSTRACT

This study investigated plant community structure of Dongbaekdongsan(MLt.) in Jeju-do to identify character
as evergreen broad-leaved forest. 20 plots(size is 20mx20m) were set up and plant communities were divided
into 5 communities of Quercus glauca-Castanopsis cuspidata var. sievoldii-llex integra(Camellia japonica),
Quercus glauca-Castanopsis cuspidata var. sievoldii-Camellia japonica, Quercus glauca-Camellia japonica,
Quercus glauca-Camellia japonica-Pinus thunbergii and Pinus thunbergii-Quercus glauca by using TWINSPAN,
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DCA ordination, mean importance value and environmental condition. Area of Evergreen broad-leaved forest with

stonny ground is covered with Quercus glauca and Castanopsis cuspidata var. sievoldii in canopy layer and Camellia

Jjaponica in the subordinate layer. Area of remaining soil's depth is covered with Pinus thunbergii. It has been alleged

that Pinus thunbergii planted by human when Dongbaekdongsan(Mt.) is not selected local monuments. All of

communities is predicted success to community of Quercus glauca-Camellia japonica. Shannon's diversity ranged

from 1.0268 to 1.0717 in area of Evergreen broad-leaved forest and 1.2102 in area of Pinus thunbergii. 10 species

of broad-leaved tree's constancy ratio is over the 80%. In future, Castanopsis cuspidata var. sievoldii and

Cinnamomum japonicum can cover canopy layer, but it has low importance value. Specially high aged Camellia

japonica 1is appeared everywhere. It has been alleged that

it was touched by divinity since past.

Dongbaekdongsan(Mt.) has different plant structure with another evergreen broad-leaved forest. It is hard that

knowing its successional sere because it was damaged when it isn't degignate local monument. Accordingly

continuous monitoring was required, successional direction and community's character is identified after forest

become steady.

KEY WORDS: TWINSPAN, Quercus gluca, Castanopsis cuspidata var. sievoldii, Camellia japonica, Pinus

thunbergii
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N2ARE FEsted 1 HHo] gl AokelaL, Aol Zoll A Al&tetol EAWFOR RALE
AAsted 71E AF-(Han et al., 2007)9F 28 3}3} 9l et
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Figure 1. Location map of 20 plots and survey site of Dongbackdongsan(Mt.) in Jeju-do
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A Z(M.LP.: mean importance percentage)s o} th o McCune and Graceo] 9|3} 7| AJefEATZ 0] PC
AB=L TWINSPAN 7|H& 0]£3} classification £4] ORD 4.0& A3t}
(Hill, 1979b)3} DCA ordination(Hill, 1979a), % -?(-”EH—F

HAo elg £24 54 neishe] RRehelc £ 0 3 W pEt

GiEA 240 K808 AUALY DS 24T

9t FuAAFHELE HA 9 th(Harcomb and 1. ZAPE Yet™ gt

Marks, 1978). Pielou(1975)9] W o g FoSEr g,

29 A2He 54 LR Aokap] Aol mESA APIYA AFT 247 L ATE Hne
S A Fst] BAEAT. 2 YATH I AHA (Table 1) A= F2 38 80~120m 91| A4 53

T A=g gotaty] glete] =S BAselth 4ie 28, AV dEEolglth B eile i
BAWML 7] dL(Han ef al., 2007)E utz} 80%0] P53 5~9m, 535 0.5~1.5m o] 3lal, BtFi4 7
o]l A

o]

A, 50~80%, 30~50%, 10~30%, 10%0]|3t=2 JLE3}9lc}. < ﬂ%% 16~45cm, OFiLEZ 5~15em o, A3e
o|Ato] mE HMo oA sty 37 A AR Lo WEZ 80~95%, oFnEZ 25~90%, HEZ 10~60%
Al 7193t PDAP(plant data analysis package) 3 = 1343} olgitt. HEE I+ E FAstL At
Table 1. Environmental characteristics and growth-form of tree surveyed each plots
Community I I m
Plot number 16 17 18 20 14 15 19 4 5 6
Altitude(m) 109 110 110 117 104 106 115 86 86 81
Aspect Plane W W  Plane Plane Plane Plane Plane Plane Plane
Slope(°) 5 5 5 1 1 2 2 1 2 1
Height(m) 18 15 17 15 17 17 18 15 16 15
Canopy layer = Mean DBH(cm) 45 18 25 16 45 40 30 40 23 20
Coverage(%) 95 90 90 90 95 95 90 95 85 80
Underst Height(m) 6 6 8 7 7 6 7 5 5
nljr:rory Mean DBH(cn) 6 7 8 7 6 6 8 8 8 8
Y Coverage(%) 50 8 70 80 70 70 80 60 70 80
Height(m) 1 1 1 07 0.7 1 0.5 1.5 1 1
Shrub layer = 0 rage(%) 30 40 40 35 30 15 20 25 25 10
* Plant community names are referred from Table 2
(Table 1. Continued)
Community m Y
Plot number 10 12 13 1 8 9 11 2 3 7
Altitude(m) 93 99 103 81 87 92 96 84 83 88
Aspect Plane A\ Plane N S30W Plane Plane Plane Plane S
Slope(°) 1 30 1 6 4 1 1 1 1 5
Height(m) 16 17 17 20 17 17 14 17 24 19
Canopy layer = Mean DBH(cm) 25 30 21 45 20 30 20 22 45 30
Coveraege(%) 80 80 95 80 85 85 95 70 60 65
Underst Height(m) 5 7 7 7 6 6 4 4 9 6
“laerzrory Mean DBH(cn) 6 7 7 15 6 8 5 8 12 7
4 Coveraege(%) 60 60 70 90 60 90 25 80 70 70
Height(m) 1 1 07 1 1.5 1 1 1 1.5 1
h 1
Shrub layer . 0 eee(%) 15 20 30 30 60 20 20 40 30 40

* Plant community names are referred from Table 2
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Z 2079] AL tiske] TWINSPANS] )3t classification
AAIgE A 3K(Figure 2) A 1 divisiono] A= LE%
UR7E A Eol Qe A 1 divisiono Al ¢F2) 7}
S7|5re] AESeda E4o] gEE Ao
Z&R, 27 A5 R FEEGOH, eigenvalue
0.30240]91t}h. A 2 divisionof|A] ¥& o2 SRR 7+
FUF, LEZOR AHulgigzol AEFo|qi, A
divisionof A= LEH 02 SuhRrL AdFo|glth A 5
divisiono| A= LEHOZ 7L AEFo|l e A 10
divisiono| = L EH o0& F&o] AHFo|glr)

RARE 719 Aol S Hig o2 RAMEE A sk DCA
ordination 24 A #}(Figure 3), 27 37] +H L2 FEE
o 23 T& XA 1L, 4, 5,6, 8,9, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20(167) ZAHF), 48 T+ XA 2, 3,
TG AL, 23 M AR 10(17] A S 2 DCA
of ogt #4&F+= TWINSPANO| H|sf Hestx] aFott.

2 A4/ A= DCAS &gt 3 #57Hh TWINSPAN
of ogt FHEF7E el of7]9 E%ﬁii 14?
W g FA L 2| (Table 2)9F 744 291 183}

o o33 Zol 5719 #HoE HF E%O}@E}(Table 3)-
FHI~N= 437} ‘%‘%‘?& BE715k] F4E dE5Ed
F AR, #4 ST G- A A -
g %ﬂ‘%—?)&@(iﬂ}? 16, 17, 18, 20), &4 T+
~FAZHIG - E WU R (A 14, 15,
2 TWINSPANO A 7% 4 I 3
A UE- 53“‘%—‘?——717‘1(}_/\}?- 4, 5,6, 10, 12,
= S7THIUF-E U -T2 EF A (RA 1, 8,
i, 3 Ve BEfo] SRy A9 FHH F&
FEA(RAE 2, 3, 7)0] %l th(Table 2).
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1 I it N v ¥ v

16171820 | | 141519 45613 19m 102 |i 2378

Evergreen - Pinus thunbergii

Figure 2. The dendrogram of classfication by TWINSPAN
using 20 plots in Dongbackdongsan(Mt.) in
Jeju-do(Sc: Smilax china, Mt: Machilus thunbergii,
Di: Damnacanthus indicus, li: Ilex integra, Ll:
Lazoste lancifolia, Ah: Ampelopsis heterophylla, Pt:
Pinus thunbergii)

210
Community m

Community I

Axis 2

Axis 1

Figure 3. DCA ordination of 20 plots of Dongbaek
-dongsan(Mt.) in Jeju-do

%él ALY B S-HAE A EH(Table 3)
T8 T(EA 16, 17, 18, 20094 F7 }Alb}ﬂ}
42.6~ 51 7%§ SHAEI} MY 2 2oz HAHQ)

AU 6.1~15.2%, ZFUR7F 4.6~26.9%, EHM
T} 48~158%% AutH o 9HEI} =A yeygth &
A T(ERAE 14, 15, 19)0 A= Z7FA L] 3 F A &
HA 7} 36.6~43.6%% LERE FABEE(15.2~25.2%)

o AAHL Qb Aoz BHHYL Fuuss
13.0~16.1%%2 SAHZ=7} =t 3 I(RA 4, 5, 6,
10, 12, 1)L AR BRAHSHA 378~
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Table 2. Importance percentage of major woody plant species stratum of classified by TWINSPAN in Dongbaekdongsan(Mt.)

in Jeju-do
Comm. Characteristics of community Importance percentage of major woody plant species stratum
Community of Q. glauca -C. Canopy layer Quercus glauca(1.P.: 61.1%), Castanopsis cuspidata var. sievoldii(LP.: 21.5%)
I cus?ldata var. .Slevo.ldll L Understory 0. glauca(1.P.: 51.2%), 1. integra(1.P.: 23.1%), Camellia japonica(1.P.: 18.2%)
integra(C. japonica) layer
: plot 16, 17, 18, 20 Shrub C. japonica(1.P.: 19.3%), I integra(LP.: 14.3%)
Community of O. glauca -C Canopy layer Q. glauca(L.P.: 55.3%), C. cuspidata var. sievoldii(I.P.: 38.6%)
g cuspidata var. sievoldii-C. Unifyrztrory C. japonica(LP.: 38.3%), 0. glauca(LP.: 33.6%), I integra(LP.: 12.6%)
'pl({tapl(zl-miaS 19 Shrub Trachelospermum asiaticum var. intermedium(L.P.. 17.1%), C. japonica (L.P.:
) > 8.0%)
Canopy layer Q. glauca(1.P.: 84.4%), C. cuspidata var. sievoldii(1.P.: 8.0%
py lay
Community of Q. gl
I e Z.apon%ag auea Unf:yrz"ry C. japonica(LP.: 54.0%), 0. glauca(LP.: 20.7%)
: plot 4, 5, 6, 10, 12, 13 Shrub C. japonica(LP.: 15.4%), T. asiaticum var. intermedium(L.P.. 14.3%), Eurya
japonica(L.P.: 10.1%)
0. glauca(LP.:  71.7%), P. thunbergii(LP.: 11.0%), C. cuspidata var.
Community of Q. glauca Canopy layer sievoldii(10.8%)
W -G japonica-P. thunbergii  Understory . o uiap . 42.9%), 0. glauca(LP.: 32.4%)
:plot 1, 8,9, 11 layer
Shrub C. japonica(I.P.: 24.6%), T. asiaticum var. intermedium(1.P.: 13.6%)
Community of P Canopy layer P. thunbergii(LP.: 74.8%), Q. glauca(LP.: 17.1%)
Vv thunbergii-Q. glauca Understory 0. glauca(LP.: 19.9%), E. japonica(LP.: 18.4%), C. japonica(1P.: 14.7%)

layer

Shrub E. japonica(LP.: 15.5%), Q. glauca(L.P.: 12.1%)

* Community I: Q. glauca-C. cuspidata var. sievoldii-I. integra(C. japonica), 1: Q. glauca-C. cuspidata var. sievoldii-C. japonica,
I: Q. glauca-C. japonica, N: Q. glauca-C. japonica-P. thunbergii, V: P. thunbergii-Q. glauca

> plot 2, 3, 7

15.3~24.9%%2 =4 Yyego. 438 N(&EAE L, 8, 9, 11) A FTPAUETF 6.5~22.3%2 H|W A =2 HFA TS

AL FALRA HRYTSHA 398-594%2 4% A won

AFo| 7;st 20]9) a1 TWLRETE 142~-25.0%2 =4 U} 200749 952 A147(Han et al., 2007)o A= HYE

ehith B&ol 08~11.0%2 A% 2Asch 28 Vol 2, FAMUR R, TSGR, F
=]
5

]:l
N B4 BRANLHA M SRHL Y MR AR R, SRR, B

Table 3. Mean importance percentage of the woody plants in five community types classified by TWINSPAN in
Dongbaekdongsan(Mt.) in Jeju-do

Community type Community ] Community ] Community [T
Species name 16 17 18 20 14 15 19 4 5 6 10 12 13
. Quercus glauca 506 517 426 440 366 384 436 378 565 558 510 499 548
_.Camellia japonica 72 .97 48 158 161 130 149 20.6 249 242 193 153 20.7
Castanopsis. cuspidata var.— 5» o1 150 134 252 205 152 148 - - 34 89 26

sievoldii

Eurya japonica
..Jlex integra
Trachelospermum asiaticum
....... VAL, THIEHMMEAIIM || ..o osoee oo oo o215
Other species 106 96 7.8 175 109 14.1 139 85 83 149 212 174 128
* Community I1: Q. glauca-C. cuspidata var. sievoldii-I. integra(C. japonmica), 1: Q. glauca-C. cuspidata var. sievoldii-C.

japonica, : Q. glauca-C. japonica, N: Q. glauca-C. japonica-P. thunbergii, V: P. thunbergii-Q. glauca
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(Table 3.Continued)
Community type Community [V Community V
Species name 1 8 9 11 2 3 7
Quercus glauca 39.8 46.6 52.8 59.4 6.5 20.4 22.3
Camellia japonica 25.0 14.2 17.1 15.3 4.6 8.0 8.3
Castanopsis. cuspidata var. sievoldii 5.9 1.3 13.7 5.4 1.8 4.9 -
Pinus thunbergii 6.0 11.0 0.8 4.5 42.8 37.8 342
Eurya japonica 0.8 11.0 3.9 5.8 4.1 9.3 17.7
llex integra - 0.1 0.3 - - - -
Ti.’achelospermum asiaticum var. 35 13 14 )5 0.5 18 13
intermedium
Other species 19.1 14.5 10.0 7.2 39.8 17.8 16.3

* Community I: Q. glauca-C. cuspidata var. sievoldii-I. integra

(C. japonica), 1: Q. glauca-C. cuspidata var. sievoldii-C.

japonica, W: Q. glauca-C. japonica, W: Q. glauca-C. japonica-P.thunbergii, V: P. thunbergii-Q. glauca
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Table 4. Importance percentage of the woody plants by
TWINSPAN in Dongbaekdongsan(Mt.) in Jeju-d

3. Y AMTX 54

1) 2 YHSHA

HEHoz $5E 242U F908 AR AN BA
5L TH(Table 4). F7HA - A3 MR- LR (5
HHTA@Y DS 44 ARG, 17, 18, 20)2 1550

A ETFAGEILP.: 59.7%)9F FAAEFEL(LP.: 22.4%)7}
st ZWoIth otIBZAMNL FAALRLE:
50.1%)9) $HEZ L wE FARHURE 2E5A o
R HEZANE 2L A% HojRolch A ey

the stratum in five community types classified by
0

Community type ~ Community I Community o Community m
Species name o T v Ll v i v
9 glauca 59.7.50.1 4.0 472 557 333 33 395 858 20.1 59.7 50.1
G japonica 17168 176 94 08 384 89 147 - 542 1.7 168
....................................................................................................................... 71 124 382 - 72203 79 11 224 -
........................................................................................................................ e e T 0T T
_E japonica D00 46 24 - 75 36 31 - 85 - .50
A oinmtegra 89256 151 155 22 128 70 65 07 35 89 256
..................................................................................................................... 103 17 oo N4 29 T
........................................................................................................................ s 1163 14 0704 - -
....................................................................................................................... L 02 @ - o35 09 - T
........................................................................................................................ T W3
........................................................................................................................ e T 20

Other species 7.3 2.5 40.1

112 31 69 408 107 41 88 73 25

* Plant community names are referred from Table 2
** C: Importance percentage in canopy layer, U: Importance pe
shurb layer, M: Mean importance percentage

rcentage in understory layer, C: Importance percentage in
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(Table 4. Continued)

Community type Community [V Community V
Species name C** U** S** M** C** U** S** M**

Other species - 8.8 32.8 8.2 9.1 7.7 44.2 14.4

* Plant community names are referred from Table 2
** C: Importance percentage in canopy layer, U: Importance percentage in understory layer, C: Importance percentage in
shurb layer, M: Mean importance percentage

% FAUS 5 GG ool UL U, (LP.: 75.2%)0] $HF| AT E7HAILH(LP.: 15.7%)7h

F7HI - A - U R 2 A (A 1D 370 T8 FHFFoldh Ty ofuRFoME FEo] &8
(14, 15, 19)2 3L % W F7HAUF(LP.: 55.7%) SHA] e AL B UR(LP.: 22.7%)9F F7HA U
oF LAZIFR(LP.: 38.2%)7F S-A3t= FHo| it of (IP 19.8%), SWMUE(LP.: 15.7%)9] $-HA w7} =okch.

WEZ A= F7HIUHH(LP.: 33.3%)9 SR =7t =& oA AL YR SEsHA FIHAUE, 9
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Figure 4. Diameter of breast height class distribution of major woody species of five plant communities in
Dongbackdongsan(Mt.) in Jeju-do
(Cc: C. cuspidata var. sievoldii, Qg: Q. glauca, 1i: I integra, Cj: C. japonica, Ej: E. japonica, Pt: P. thunbergii,
Ll: L. lancifolia; Plant community names are referred from Table 2)
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Table 5. Prediction of ecological succession

Comm. Character of community Prediction of ecological succession Area

1 Q. glauca-C. cz Spol ZZZI) \::)rr'msrii‘:gtldu_l' integra(C. Changing Q. glauca-C. japonica

LAY Y ; : community After Weeding out
Q. glauca-C. cuspidata var. sievoldii-C. japonica g . ..
II . C. cuspidata var. sievoldii Stonny
community

Jill Q. glauca-C. japonica community Remain Q. glauca-C. japonica

v Q. glauca-C. japonica-P. thunbergii community community

vV P. thunbergii-Q. glauca community Succeeded to Q. glauca community Remain soil's depth

* Plant community names are referred from Table 2

N
-~
>
—d

i

o

4 V)el SIS Y 5

20 H
o ol

r:p—Yl
o H1

Zo] T (H'max: 15002) 7
I, 38 MoAe 2852 &
(H'max: 1.3007) Z7FA|UHS T S} o)

0t FHFEARGV 28 AL
Hoz m4lo] SuE ooN FaFo| B
wrh

20079 FHEA HE5S 22 3 A5 (Han et al,
2007)9] A= Shannon®] Zt}oF=24(H')7} 0.7619~1.3
0182 " Apol7h vl Zgled & dAFolr= A
W oA WA 27 A9tk 20074 Aol
0.7619% UhEhWl A& WL 20 Wit SR
7bowob FHAEASTE A R FHSEASTL
130182 714 E9d 2AL FAGREGR 210
2 4Egset W ok HIRALT AR A9

| it

oy =
oo T

oox o
I 1§ ol

Table 6. Species diversity related community group
(Unit: 400 m*)
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Table 7. Sample tree's age related community group

Comm. Species Height(m)  DBH(cm) Age
C. cuspidata var. 39+31 40
I sievoldii
Q. glauca 14 25 29
C. cuspidata var.
. .. 18 52+55 47
I sievoldii
0. glauca 16 34+16+5 29
C. cuspidata var. 17 32+32+36+22 31
m sievoldii +20+37
0. glauca 18 33426 30
I\ Q. glauca 21 32 36
C. japonica 8 14 58
v P. thunbergii 16 26+9 40
0. glauca 14 26+3+3+3+3 30

Community H v D H'max
(Shannon) (evenness) (dominance)

I 1.0325 0.8551 0.1449 1.2109

I 1.0717 0.8649 0.1351 1.2387

m 1.0272 0.7899 0.2101 1.3007

v 1.0268 0.7691 0.2310 1.3362

Vv 1.2102 0.8070 0.1930 1.5002

* Plant community names are referred from Table 2
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* Plant community names are referred from Table 2
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