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Abstract: Yokjido is a 15-km?* inhabited island located at the tip of the southeastern coast of the Korean Peninsula.
Its forest is mostly composed of substitutional vegetation. Our aim was to provide basic information necessary for
the conservation and management of the forest vegetation in Yokjido. We classified the types of existing vegetation
using methods of the Ziirich-Montpellier school of phytosociology. The resulting vegetation map shows the dominant
tree species in the top canopy-layer. A total of 8 vegetation types were identified, which were arranged into a
vegetation unit hierarchy of 2 communities, 4 sub-communities, 6 variants, and 2 subvariants. Evaluations of each
type showed large and small differences in floristic composition, which reflect anthropogenic influences, site
conditions, succession stages, and the establishment period. Moreover, vegetation types differed significantly in terms
of species diversity indices; in particular, overall species richness, species diversity, and species evenness tended to
increase significantly as the elevation increased. The herbaceous plant species showed the highest positive (+)
correlation to x. These results were consistent with those of McCain, who reported that species diversity increases
in mountainous areas with relatively low elevations due to the mid-domain effect. The forest succession in Yokjido
will potentially enter a mixed-forest stage and then proceed to become an all-evergreen broad-leaved forest.
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Figure 1. Location of the study area field plots (black dots).
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Table 1. A synthetic table of floristic composition of forest vegetation in Yokjido Island, Korea. Roman numerals and Arabic numerals
indicate constancy and dominance classes, respectively. Abbreviations of the major tree species are given in parentheses. Asterisks
refer to major dominant trees. Companion species with a frequency of 25% or less occurrence were not shown.

I. Rosa multiflora-Alnus firma community

I-A. Clematis apiifolia-Celtis sinensis subcommunity
I-A-1. Artemisia montana-Platycarya strobilacea variant

I-A-2. Typical variant
I-B. Typical subcommunity
I-B-1. Phyllostachys bambusoides variant

I-B-2. Rubus oldhamii-Lindera erythrocarpa variant

II. Trachelospermum asiaticum var. intermedium community
1I-A. Smilax china-Pinus thunbergii subcommunity
1I-A-1. Carpinus coreana-Platycarya strobilacea variant
1I-A-1-a. Melica onoei-Quercus variabilis subvariant

1I-A-1-b. Milletia japonica subvariant
1I-A-2. Eurya japonica-Castanopsis sieboldii subvariant
1I-B. Ficus erecta subcommunity

Community I
) . Subcommunity B A B
Vegetation units .
Variant 1 2 1 2 2 Frequ Dorma
Subvariant a b ency ncy
Vegetation type codes VT VT2 VT3 VT4 VTs VT6 VT7 vrg (%) form
Number of physiognomic vegetation 5 7 1 12 2 4 5 3
Number of relevés 9 16 2 39 5 23 32 8
Differential species of community (1)
Rosa multiflora Vo o+2 vV +3 m +2 [ +1 R 2 36 N
Mallotus japonicus (MAJA) Vo +s5 m +4 1+ m 1-5 I +1 [ +1 [ 12 34 MM
Alnus firma (ALFI) m 1 V* 1-5 m* 1-5 112 28 MM
Rubus  hirsutus I+ m +-5 m r4 [ +3 I +1 27 N
Arisaema heterophyllum m r-+ I+ m r-+ -+ I+ 21 G
Differential species of subcommunity ( I -A)
Clematis apiifolia N +2 m +-1 I +1 I+ 22 N
Celtis sinensis (CESI) NV +4 m +3 I +-1 1 + [ R 1 18 MM
Corydalis speciosa m +2 m +2 I +1 R I+ 17 Th(w)
Differential species of variant (I-A-1)
Artemisia montana N +1 I 2 I +1 n + 10 Ch
Differential species of variant ( 1-B-1)
Phyllostachys bambusoides (PHBA) 2% 5 I 5 2 MM
Differential species of variant ( 1-B-2)
Phryma leptostachya var. asiatica I +1 I +1 N +1 [ +1 I =+ 28 G
Lindera erythrocarpa (LIER) I+ NV +5 [ +1 I +1 27 N
Pourthiaea villosa [+ NV +3 I+ m +-1 I +1 27 M
Rubus oldhamii I +2 NV +5 I +3 R + 24 N
Gynostemma pentaphyllum I +1 m +-1 R + I r+ 21 H
Persicaria filiforme I+ I+ m +2 R + 18 G
Differential species of community (II)
Trachelospermum asiaticum var. intermedium I +1 I +1 I +1 Vv +3 V +3 N +2 1 +1 50 M
Differential species of subec ity (II-A)
Pinus thunbergii (PITH) I 1 I +5 m* 15 V# 15 V* 15 N* 15 I 1 51 MM
Prunus serrulata var. pubescens (PSVP) n + I +2 1 +4 m 1 V o+4 1 +2 42 MM
Smilax china I +-1 I+ 1 +1 VNV +1 N +2 I +1 37 N
Differential species of variant ( I-A-1,II-A-1)
Platycarya strobilacea (PLST) I o+5 [V +1 v +s5] 1 1 I 34 MM
Scutellaria pekinensis var. transitra [+ n + vV o+ N o1 [ 25 H
Aralia elata I +1 vV +1 WM +2| R + [ 19 M
Carpinus coreana (CACO) I+ I +-3 V +5 I +5 17 M
Miscanthus sinensis var. purpurascens m 1 I +1 I +4 Vv +3 I +3 16 H
Calamagrostis arundinacea I +4 I I r-+ nm 3 m +3 15 G
Lespedeza * maritima I 1 I+ VvV +1 W +1| R + 13 N
Differential species of subvariant (11-A-1-a)
Rubus parvifolius Voo+2 I +2 n +2 V41 [ +1 25 N
Oplismenus undulatifolius 1+ I +1 Vo122 I+ I +1 18 H
Ligustrum obtusifolium m +2 I +1 I +1 V +1| R + R + I+ 13 M
Melica onoei I +1 V 14| R 2 R + 9 H
Rhus sylvestris I m +-1 [ +2 I+ 7 M
Quercus variabilis (QUVA) R 4 V* 1-5 [ r-+ I 1 7 MM
Carex humilis var. nana R 1 Vv 1 R + 4 HH
Dioscorea batatas I+ NV r+ 3
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Table 1. (Continued)

Differential species of subvariant (11-A-1-b)

Milletia japonica I +-1 I+ I r-t+ I +5 I r+ I+ 39 M
Differential species of variant (11-A-2)

Eurya japonica (EUJA) I 1 I 12 I +1 nm 12 |V +5 [ 1 30 N
Fatsia japonica I 14 I +1 [ rl m +5| 1 +3 25 N
Ardisia japonica I+ R r I r4 m +3 17 Ch
Castanopsis sieboldii (CASI) R 2 V* 1-5 I 3 14 MM
Differential sp of subcc ity (II-B)

Ficus erecta (FIER) m +1 m +3 I +-1 I r [ +1 I +1 vV +4 24 M
Machilus thunbergii (MATH) I r-+ I rl I r+ I+ I rl m 2-5 13 MM
Litsea japonica (LIJA) I +2 [ orl I +1 m +1 12 N
High constancy species:

Neolitsea sericea (NESE) v +2 m +-1 1 vV  +4 m r+ NV +5 V +4 [* 35 74 MM
Hedera rhombea m +-4 Vo +4 +-5 1 NV +4 1 +2 V +4 64 MM
Arisaema ringens N o1 1 +2 +1 V. r4 1 I r1 m +1 vV +2 63 G
Companions:

Akebia quinata N +3 Vv +3 vV +5 v + m +2 I +1 1 12 50
Lonicera japonica N r2 m +-1 m +3 Vo o+2 1 r-+ I+ 41 M
Elaeagnus macrophylla n + I +1 I rl v + m +1 1 r+ nm + 36 M
Ligustrum japonicum I+ I +3 + n +3 m +3 1M +4 1 +1 33 M
Parthenocissus tricuspidata I 1 I r-+ I+l m + m +1 I +1 I+ 31 M
Styrax japonicus (STIA) I + I +1 m +5 nm +2 10 +2 1 12 29 MM
Callicarpa japonica m +2 I+ m +3 m +1 M +2 R + 29 M

apiifolia-Celtis sinensis subcommunity, Table 1: I-A; VT1~
V)T Bhg) AEERS 24 ke ARokEekTypical
subcommunity, Table 1: I-B; VT3~VT4)2] 271 AF9] &9
B FEEen, AAbs oA S+ 39 Ak, S 89 &
TR, T3 00] WAEY] Sol 7Rt Augos
ST B, o, e Sol 4 $H%
o7 Yeh s FuuE- A L2 (Artemisia montana-
Platycarya strobilacea variant, Table 1: I-A-1; VT1)3} 5}
9 AEETe 27 hov il ARt A% A%
S 2 YeY= A H-2(Typical variant, Table 1: [-A-2;
VT2)9) 27] 31] @9, FAE th) F2 49k 2 He)
B2 B 59 FAF Aolol s F9 et 54
A= G HE2H(Phyllostachys bambusoides variant, Table
1: I-B-1; VT3)} AP e|et &0 S AT |
e H|EUR-E297)H I Rubus  oldhamii-Lindera
erythrocarpa variant, Table 1: I-B-2; VT4)9] 271 3}¢] o
J2 HF FRIAG. W, vAETSS F2 73 1
WS T 129 FA4F Aol o3 a&-Anld
Zolt2(Smilax china-Pinus thunbergii subcommunity,
Table 1: II-A; VT5~VT7)1} A Aol (Ficus erecta
subcommunity, Table 1: II-B; VT8)Q] 27} A9 ©¢|=2
wEolew, AR oAl T 83 I Sl S 11
o] 4% Aolo] Ofaf U5 AL FEH Carpinus
coreana-Platycarya strobilacea variant, Table 1: II-A-1;
VIS-VTO)T F43 FASRIL 45 $HEOR 1

BPURs AR AL ) A e By japonica-
Castanopsis sieboldii variant, Table 1: 1I-A-2; VT7)2] 27}
shg) whele TR E g, A thl 7 99 1 %
291 2 109 FA4F Aolo] ofaf BRI} AE 4
Fo=2 Yehte A o2 (Melica onoei-
Quercus variabilis subvariant, Table 1: II-A-1-a; VT5)1}
TE0] 45 FAFTLE Uth= o7l sots e (Milletia
Jjaponica subvariant, Table 1: II-A-1-b; VT6)2] 27} %3}
o g9z HF FEEA @, EA = AP AT
S ShibE A A1 E A A|(Cemy et al., 2015)9} H] L
B, Aubgoz FujuRE7H(Class Camellietea
Japonicae Miyawaki et Ohba 1963), - A2
a-Z-(Order Ardisio japonica-Castanopsietalia sieboldii
Miyawaki et al. ex Hattori et Nakanishi 1983), <=
FEtHAlliance Castanopsion sieboldii Suzuki 1952)2] 41
WEQ) FAUR, SHHY, vAE, U, FuE,
B o] $UEOR Ll ofo] ASEE o
2 peke g,

YREE AT W BTy 24 te B4

=]

- il Rl
AS =35 AiK(Table 2), TFH 5= AA Bt 22.6%
oA, H[EURE-ESE7|HT2H(VT4)0] 292F 0.2 714
=9k, G FEHVT3)0] 6.55 22 7P WA Yehd
= il 22AES 3R] FFE nHl AR B
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Table. 2 Mean values and one-way ANOVA values of the environment and species diversity indices for eight vegetation types
(VT1 to VT8) classified in the study area.

Vegetation type VTI VT2 VT3 VT4 VTS VI6  VI7 VT8  F-value I\T/I‘?;‘l
Altitude (m) 1202% 97.2%  755%  209.5¢  150.8% 123.1* 112.8® 62.4*  836%* 1393
Slope degree ( °) 277 19.9° 311 244%  27.1% 250" 243 276 134 24.6
Exposed rocks (%) 18.9° 61" 0.0° 5.4% 10.0®  5.1%® 6.6% 212" 211 7.6
Litter depth (cm) 4.0° 42° 6.0 4.7 4.4° 5.1° 5.1% 4.7 249*% 47

All 24.4%  20.0* 6.5 292 2367 2739 152° 129" 16.23%* 226
Trees 6.3™ 49" 30° 6.2 4.4 7.5 5.5%  49%  327¢ 59
Species Shrubs  5.4¢ 4.1% 000 6.44 520 6.5 2.8% 2.0 10.81%* 4.8

richness (S)
Vines 4.2% 4.3% 0.0° 4.5% 4.2% 5.2¢ 3.3% 2.4° 3.9%% 4.1

Herbs 8.4° 6.8 1.5° 1214 82° 8.1° 3.7 3.6™ 18.46%* 7.7
Species evenness (J/ ) 0.627°  0.646° 0.372°  0.627° 0.546" 0.622° 0.519* 0.493° 5.40%*  0.588
Species diversity (H’ ) 1.981°  1.926° 0.642°  2.094° 1.649* 2.043° 1393 1.292° 13.15%* 1.804
Species dominance (D ) 0.197*  0.211°  0.690% 0.188" 0271 0.186° 0.346™ 0.437° 14.51%* 0.254
Note: a,b,c,d Duncan grouping code; P* <0.05; P** <0.01.

Ark FRAYELE HA BF 05880197, FUHLANY Mg RS fANL deb T ek T, FSHms)
Wolete] AYUTS(VTYO] 064602 7P £& g FVEE sLEsl obdo] uet chi st 4%
& ehfol oh2 faol vls) THBY Srbundance) S Ve a AHTHFigure 2). o F Fsto] Wl S
b ok RAT UYL & S ek FUFEE AA AN FEIE FUFEL nEst Folilel
Hi 180401913, FERES} n/bR HBUR-ET el i 78K MeCain®] M9 AT w2 Ao
AZ(VTA)0] 20042 7H S ghS Uehthel 87) 4] 2 mehEgint.

AR F 2 el MBS & 4 Udieh B9 SHE, Th(family)¥ %FF E(genus richness) B HEF

E= A He 02542 UERY 2-3%F0] St i T (species richness) 12|31 A0 Fuj o] oJgk Alf
FEHVTI), FAZUR-ARLE S RoPAZRHVTT) & 942918 7Heohe @Al 47101 =(-NCD)

B HATHEROLIB(VTR)S Aot AuHoR ThF B BASH A ANHoR SEHEeL FENE g
o Fol $HSL Qi Ao Lrehdrh B, AAGFE AL ool AAHe] 27w Edsh: waR
AR QA F LA L G ook FUPHY & (Poaceae), FIHIB(Fabaceae), 3 3H1HA| B(Asteraceac) 5
&7 BAHOE O3 Aol B ol GIITKTable 2. 9 A4 Bo] A9 TFOE ekytth Athslomt

AvHoR UL STl whet FohA G4 AT F4E o] R U THLauraceac)7t 10002
ashs G U A9 e SpaEst SAke] o 7P 9t o]o] AUk kPinaccac) 96, ] 7hRosaceae)
e Friapo] Z7hetel B2 Mol A 7b obdl 51, SEU T Araliaceac) 50, 4 FBetulaceae) 36

CpAl i ol ZEA FEje] F Ul SRew 3R 5o golglen), A 7o) 85%¢l 6837) 1001812 el
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Figure 2. Altitudinal patterns of species richness (a), diversity (b), evenness *
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Table 3. Numbers of genera and species and r-VNCD of constituent species at the family-level for the eight vegetation types classified

in the study area.

Family VT1 VT2 VT3 VT4 VTS VTé6 VT7 VTS Total

(taxa) GSr GSr GSr GSr GSr GSr GSr GSr G S
Lauraceae 2 3 9 4 5 8 2 2 4 4 5100 1 1 O 5 285 7 78 4 4 100 6 9 100
Pinaceae I 1 1 1 1 8 - - - 1 1 43 1 1 8 1 1100 1 1 9% 1 1 1 1 1 96
Rosaceae 6 8 38 4 118 - - - 10188 4 4 10 5 1253 6 10 7 1 1 0 10 22 51
Araliaceae I 1 11 2 2 41 - - - 2 233 2 2 4 2 232 2 2 8 2 2 33 2 3 50
Betulaceae 2 3 5 1 1100 - - - 2 58 1 1 93 1 1 14 2 3 1 - - - 2 5 36
Juglandaceae 1 1 58 - - - - - - 1 1 8 1 1 6 1 13 1 1 4 1 1 0 1 1 21
Lardizabalaceae 1 1 13 2 216 - - - 1 1.3 1 1 0 2 2 3 2 2 1 2 2 3 2 2 19
Araceae 1 3 4 1 3 3 1 1 4 1 4 38 1 1 1 1 3 0 1 2 3 2 4 10 2 5 19
Theaceae 1 1 0 1 1 1 - - - 2 2 0 - - - 1 2 6 2 2 88 2 2 2 2 3 17
Euphorbiaceae 1 1100 1 1 26 1 1 O 1 1 6 - - - 1 1 1 1 1 0 1 1 2 1 1 14
Fagaceae 1 1 1 1 1 0 - - - 2 4 0 1 1 100 4 4 0 2 3100 1 1 6 4 6 13
Oleaceae 1 2 3 1 2 4 1 1 0 1 2 4 1 1 3 3 5 5 2 4 18 1 2 0 3 6 10
Apocynaceae 1 1 2 1 1 0 - - - 1 1 1 1 119 1 1 14 1 1 7 1 1 1 1 1 9
Styracaceae I 1 0 1 1 0 - - - 1 119 - - - 1 1 2 1 1 1 1 1 4 1 1 8
Poaceae 5 6 21 7 8 3 2 2100 13 14 5 S 5 74 7 7 9 2 2 0 - - - 16 18 7
Ulmaceae 4 6 38 3 4 7 1 2 4 4 8 4 2 2 0 2 4 3 2 3 0 2 2 0 4 8 7
Verbenaceae 3 3 5 2 2 1 - - - 2 3 11 1 2 2 3 4 2 3 0 1 1 3 4 5
Caprifoliaceae 1 3 14 2 2 5 - - - 2 2 6 1 1 21 2 3 0 2 2 0 - - - 2 5 5
Moraceae 3 4 2 2 317 - - - 2 3 0 1 1 0 2 3 0 1 2 0 2 21 3 5 4
Fabaceae 7 7 4 4 4 3 - - - 4 4 0 4 5 37 1011 4 4 4 0 2 0 11 14 4
Myrsinaceae - - - 1 2 0 - - - 1 1 0 1 1 5 1 1 3 1 1 14 - - - 1 3 3
Liliaceae 3 3 1 7 8 0 - - - 9 16 1 5 5 0 9 13 4 6 8 1 2 2 0 10 19 3
Phrymaceae 1 2 1 1 2 1 - - - 1 2 7 - - - 1 2 0 1 2 0 - - - 1 2 2
Chloranthaceae I 1 0 1 1 0 - - - 1 1 5 1 1 0 1 1 1 1 1 0 1 1 0 1 1 2
Ranunculaceae I 2 11 1 2 2 - - - 4 6 2 1 1 0 4 4 0 1 1 0 - - - 4 8 1
Others (55 fam.) 27 35 23 39 4924 2 1 0 6510019 17 18 11 51 66 5 39 48 4 13 15 3 95 156 11
Number of family/ y¢77:100 5191119 8/10/10  66/138/208  36/54/57  63/121/162  56/91/117  31/43/48  80/189/309

genus/species

Note : G, genus richness; S, species richness; r, r-NCD.
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97} A9 IV T8-S o] R2 AT o] YRS 4B 1989 LB HB(LES 8%, olLEF 9%, Y53 §
AEQ TSR RE QPSIAOIA A IVE L F el 22 9F)0] SESIYO, MIVE 497
BRI Glo] AHOR 6% Qg QEome weke]  Fel AR IV MT%E Tl 9k, thEOE of
AHADE FHIRVON TADE & 1258 D59 GHRO1%, HALRE00), FIRC1% 5 &
RS 4%, ol S 75, BES 8%, Teln 22 w84 A% 59 £ %7 Uehith of R g
5 6%0] FABRO, MIVE 4B BFA FULT 285 AL RE AU 491 VE el
(37.2%)7F 7P =3kl thar o2 SARH(15.2%), =F Wiz QoL wsAd BA F] ol W Aol A9 glof
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Figure 3. Importance value (IV) and Mean relative importance value (MIV) of the top 10 dominant tree species by vegetation
strata(Tree, Subtree, Shrub, Herb and all layers) in the all and five major forests (physiognomic vegetation types) of the study
area. The IV of the all layers is MIV. Species abbreviations are presented in the Table 1.
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Table 4. Spatial distribution area, total number and average size of patches between the physiognomic vegetation types of Yokjide
Island. Abbreviations of physiognomic vegetation types are presented in the Table 1 and Figure 4.

Distribution

Physiognomic area Patches Physiognomic Distribution area Patches
vegetation  Orgins ™ vegetation  Orgins Total Mean
pes ha % nzr?;lier size (ha) types ha % number size (ha)
PITH NV,AV 57146 723 58 9.85 PSVP NV 3.11 0.4 3 1.04
ALFI AV 13727 174 41 3.35 CRJA AV 3.06 0.4 3 1.02
CASI NV 10.89 1.4 16 0.68 APVM NV 2.94 0.4 1 2.94
PLST NV 649 0.8 9 0.72 MOAL AV 1.75 0.2 1 1.75
ZESE NV 6.17 0.8 7 0.88 NESE NV 1.53 0.2 3 0.51
PHBA AV 5.51 0.7 25 0.22 CACO NV 0.84 0.1 1 0.84
MAJA NV 5.43 0.7 6 0.91 MATH AV 0.52 0.1 1 0.52
QUAV NV 3.78 0.5 3 1.26 CHOB AV 0.24 0.0 1 0.24
ALHI AV 3.3 0.4 2 1.65 UNFO 23.23 2.9 29 0.80
STIA NV 3.22 0.4 3 1.07 Total 790.74  100.0 230 3.44
Note: NV, natural vegetation; AV, artificial vegetation.
L 2-A@1AN), SR, FAsRUFE67) 54 AAE 2L Sletl, Avta o s Sute 4bg A Eatet
o) itk A A1 9] x|} H HZAL 3.4 hao]glal, A Al(Cerny et al., 2015)4F FWMUEL7H(Class Camellietea
YRR ol 5EH10.9 ha)o] 7P A Uelst japonicae Miyawaki et Ohba 1963), - SEILH--A1-9-
a1, o]o] A2 2]EH(3.4 ha), L2 UEH(2.9 ha) 59 T(Order Ardisio-Castanopsietalia sieboldii Miyawaki et
£o|lom, LAY Fu| Ut g, “ElURE, & al. ex Hattori et Nakanishi 1983), ARGt Alliance
dd, dEuid, AU, A, SEREE, Castanopsion sieboldii Suzuki 1952)2] A'dFQ1 ZALH,
AW 5 9§32 2F 1 haolstolqitt. upabE, o Eub, FEUE, Hedh, S3Ed S0l
Aoz Yeht ofo] A&E= Aor wtE ik
a4 = AR AR AL} TS Aol gk 24t
wAS ARt Ay, St HPS ZofolA AA
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