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Vegetation Structure of Hongdo Island’
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ABSTRACT

This study was carried out to analyze the vegetation properties, soil characteristic, and ordination of forest
in Hongdo island and the results are as follows: Castanopsis cuspidata var. sieboldii community, Quercus acuta
community, Machilus thunbergii community, Pinus densiflora community and Carpinus coreana community.
The results of importance value on the vegetation of Hongdo island consisted of the following in order: 75.56%
of Castanopsis cuspidata var. sieboldii, the highest, 34.84% of Pinus densiflora, 29.11% of Machilus
thunbergii, 26.88% of Camellia japonica, 17.79% of Quercus acuta, 15.23% of Dendropanax morbifera,
13.41% of Ligustrum japonicum, 12.67% of Carpinus coreana. Due to the high organic matter, total nitrogen
and low pH, the soil properties of Hongdo island are different from those of other forest in Korea. The
composition of soil properties in the same areas are as follows: organic matter, total nitrogen, available
phosphorous, exchangeable K, exchangeable Ca™, exchangeable Mg2+ contained, and soil pH. The capacities
of these chemical properties of the soil ranged from 14.48~25.45%, 0.49~0.90%, 26.00~58.68 mg/kg, 0.64~1.64
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cmol’/kg, 6.22~21.51 cmol'/kg, 2.92~6.95cmol’/ke, and 4.42~5.44 respectively. The results of the
correlation between communities and soil conditions of vegetation of Hongdo island by DCCA ordination

method are as follows: Castanopsis cuspidata var. sieboldii community was found in the highest soil moisture

and followed in order Machilus thunbergii community, Quercus acuta community. The Machilus thunbergii

community was found in the highest pH, exchangeable Ca™, exchangeable Mg2+, exchangeable K and cation

exchange capacity. The Carpinus coreana community was found in the highest elevation, total nitrogen, cation

exchange capacity, exchangeable Mg2+ and followed in order Pinus densiflora community.
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Figure 1. The location map of the surveyed plots
in Hongdo island
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Table 1. Synthesis table of Hongdo island communities using ZM School's method
Vegetation units A B C D E
Community number 30 6 10 16 11
Mean altitude 173.9 226.8 163.9 138.9 252.4
Mean coverage of upper tree (T1) layer (%) 93.5 96.3 89.2 63.3
Mean coverage of lower tree (T2) layer (%) 50.8 35.8 43.0 59.0 77.4
Mean coverage of shrub (S) layer (%) 22.5 13.3 19.5 28.8 323
Mean coverage of herb (H) layer (%) 422 383 26.1 62.5 65.9
Mean number of species 24 25 23 35 38
Castanopsis cuspidata var. sieboldii Vv \ m m m
Stauntonia hexaphylla v I I [ I
Dendropanax morbifera vV il I I [
Quercus acuta m \ 1 I [
Machilus thunbergii N Vv Vv il m
Pinus densiflora m I I \ m
Rhus chinensis . . m
Cocculus trilobus [ I v .
Miscanthus sinensis v I
Patrinia villosa v I
Chrysanthemum boreale . . il .
Carpinus coreana [ I m A
Hosta yingeri [ I I v
Lepisorus onoei I I . v
Hemerocallis fulva I I\
Camellietea japonicae
Camellia japonica \ Vv Vv v v
Hedera rhombea I . v I m
Trachelospermum asiaticum \ \Y Vv v \
Ardisia japonica v v I v Vv
Ligustrum japonicum Vv \ v \Y Vv
Eurya japonica A v I I I
Cinnamomum japonicum I I m I I
Ophiopogon japonicus \ Vv I I m
Lemmaphyllum microphyllum Vv vV I [ \
Ficus erecta I \ v I [
Kadsura japonica [ II v I
Machilus japonica I il .
Ficus nipponica . I
Dryopteris bissetiana [ . I
Cyrtomium falcatum [ I I .
Lepisorust hunbergianus [ I v
Arisaema robustum I I [ I
Companions
Paederia scandens I I I Y Vv
Mallotus japonicus I I m I
Liriope platyphylla I . . [ I
Euscaphis japonica [ II il . .
Ligustrum obtusifolium [ . I I
Callicarpa japonica var. luxurians I 1 I .
Cymbidium goeringii I . I I
Disporum smilacinum [ . I m I
Ophiopogon jaburan [ v v I m
Caesalpinia japonica . . I
Aucub ajaponica v vV Vv . .
llex integra I I I [
Raphiolepis umbellata [ I v \

* A: Castanopsis cuspidata var. sieboldii community, B: Quercus acuta community, C: Machilus thunbergii community,

D: Pinus densiflora community, E: Carpinus coreana community, The other species were omitted by author.
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Table 2. Importance value of the major tree species of the site in Hongdo island

T2 FAAHY BAAE EESE A0 R AT
FABR FUE S, AR U, S =R
W, 2 So] EHEIIAIT AT + ~ 2AF BHA|
Uebgth Al RSl auEE o] el SR
2 Byshy doldlk AgEAel 2 AYA| v e AR
o] ofsto] YAl A e YDl <8l A A
Y= Foltt 71Ee A ASEkal Qloj = ol 21
| HA AP EOZ WA F oL o] ¢ Hoksh 517 o)
woll T2 F9] 23o] ol - Ho]e] K)ol AA| ¥ o
AT ASE KRt HAEATTT BFTLE wid e
SO 7S B2 o] e FEETH wel
A EEshA] skd sy, Yk, gy, 1EA
Z, w5, dr=giE, o7ive sol dsSith 454
ZEQ1 WpobAY], AYUEE, TG E S5 UER
ok FE AAAER SEdFEet T e EAE
S =]

ohIA T ThE Aojs} FEom FES: B4R

(Unit: %)

Species Relative density ~ Relative coverage Relative frequency Importance value
Castanopsis cuspidata var. sieboldii 22.16 44.32 9.07 75.56
Pinus densiflora 9.76 19.41 5.67 34.84
Machilus thunbergii 9.92 10.50 8.70 29.11
Camellia japonica 13.92 3.13 9.83 26.88
Quercus acuta 6.53 6.53 4.73 17.79
Dendropanax morbifera 6.25 2.74 6.24 15.23
Ligustrum japonicum 5.14 0.89 7.37 13.41
Carpinus coreana 5.27 4.56 2.84 12.67
Eurya japonica 3.17 0.56 6.05 9.77
Daphniphyllum macropodum 3.04 0.95 4.54 8.53
Ficus erecta 1.17 0.50 3.59 5.26
Fraxinus sieboldiana 1.77 0.51 2.46 4.73
llex integra 1.48 0.33 2.65 4.46
Styrax japonica 0.70 0.76 2.27 3.73
Raphiolepis umbellata 1.32 0.52 1.89 3.73
Prunus sargentii 0.53 0.36 2.27 3.16
Euscaphis japonica 0.52 0.18 2.27 2.97
Mallotus japonicus 0.86 0.25 1.51 2.62
Litsea japonica 0.78 0.11 1.51 2.41
Aucuba japonica 0.74 0.06 1.51 2.32
Neolitsea sericea 0.72 0.93 0.57 2.21
Pittosporum tobira 0.61 0.12 1.32 2.06
Cinnamomum japonicum 0.50 0.21 1.32 2.03
Lozoste lancifolia 0.37 0.11 1.32 1.81
Eurya emarginata 0.46 0.07 1.13 1.66
Sorbus alnifolia 0.24 0.06 1.32 1.62
Quercus serrata 0.49 0.46 0.19 1.14
Other species 1.57 0.88 5.86 8.31

Total 100.00 100.00 100.00 300.00
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EATY ToX= v UellA L F9] 84 B o
= ARSHETE AA ZARF A E3 e
s & cn ool AMAE v oZ wiERA
2 AN Eke] 46%9) FLAZS EA4849tKTable 2).
A 46F 7H-H FAFNTS] F8A]7} 75.56% =
744 {59}3&1 AUHF 34.84%, SR 29.11%, &9y
I 26.88%, H7FAIVFE 17.79%, SEUE 15.23%, -
13.41%, AP 12.67% 59 o2 YEelstith e

GeEel AL S ATk FHIEESel e T
A) 28

AAHT-O] Al o] Sk AIHA H7FAIVHE7E $-4 8]
i1, obaEZo A= e} ST AAEhE Ao
L i K R ? Mgt A= St
U7 AL A %@%— 1903, A= A ES

= ﬁb‘rPrﬂ Aol =Tk &
B i R RS O}E oA AuTE A4E
ojt}. et AvHratehs A€ thE 47)¢] el A
o] ZFQ2|7} 5.51~12.33% % YEFHTE AAPYH-
M 2L 109.64% 5 AF0)9dh T
Aol Al ofste] whet FASHER Z o] 7} ey
%131(Oh and Cho, 1994), FZZAFE7 4AE dtaL

FAE AVHA(Table 3), FARPHETNAE F QAW PR 743 ol Pxsha Qs F& Az

AZRTE 124.14% FRAVE 1 ko, ofiE  URE $EHe 97 & Aow daar.

o4 FEE, BRI, UL, SR 5 s

Table 3. Importance value of the major tree species of the five plant communities in Hongdo island

Species | I m v Vv

Castanopsis cuspidata var. sieboldii 124.14 77.10 22.79 25.47 19.44
Pinus densiflora 10.66 5.51 11.22 134.38 12.33
Machilus thunbergii 17.06 21.49 102.61 7.05 -
Camellia japonica 25.90 31.03 40.52 18.71 20.36
Carpinus coreana 2.75 2.02 - 18.44 109.64
Quercus acuta 16.18 91.01 1.58 1.30 5.10
Ligustrum japonicum 16.30 11.01 7.71 9.24 22.29
Dendropanax morbifera 25.13 11.37 9.74 1.87 3.66
Daphniphyllum macropodum 8.94 - 9.44 10.61 8.22
Eurya japonica 14.81 11.63 2.66 5.40 -
Fraxinus sieboldiana 2.32 - - 12.17 18.96
Raphiolepis umbellata 0.94 - - 11.22 16.78
Ficus erecta 3.99 7.26 12.25 3.00 -
Styrax japonica 4.44 - 5.11 1.41 7.15
Quercus serrata - - - - 16.91
Litsea japonica - - 10.28 6.44 -
Cinnamomum japonicum - 6.17 6.94 - 3.42
llex integra 6.31 4.63 2.72 2.86 -
Mallotus japonicus 0.43 - 6.94 5.01 3.67
Pittosporum tobira 0.48 - 1.41 6.95 4.16
Euscaphis japonica 3.56 4.18 3.46 1.27 -
Prunus sargentii 4.32 - - 4.57 3.50
Neolitsea sericea 0.43 - 11.83 - -
Aucuba japonica 1.94 2.61 6.55 - -
Eurya emarginata - - 5.46 4.94 -
Lozoste lancifolia 1.70 2.40 441 - -
Euonymus japonica - 4.43 - - 3.81
Other species 5.43 4.13 6.10 17.32 14.38

* 1. Castanopsis cuspidata var. sieboldii community, II: Quercus acuta community, Ill: Machilus thunbergii community,
IV: Pinus densiflora community, V: Carpinus coreana community
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A2 k3 A o] wZFE o Stk A Eok AkolA] oA
e} Zteo] xgtEfo] glar A, SO S wu vy
2] 543 Hago] Wil Failo] £om 7ol gl
AL B 7F T ol th(Kim, 1986). &4 1574 &
o] ZNBFEYE(1:50,000)°0 4= Zlo)EA] ] djF-i2}
FrHeo] FHAGE A EEAE BFekal il 1972
o] ALELE(1:25,000)041F 17, 27 vFA 9GS A9
o S Akt A THPark,

AZA WZAAR EFERL
1995). %9 T E] tigh o]slstA] &
ZA3}= Table 49} 2t}

1370 ZAbRol gk EFe] Wt pHE 4.69, el pH
= 4.42~5.44% Oh and Cho(1994)°] pH 4.81~5.81% H.1L
ot Bkl FALSHAIRE, Jeong et al.(2002)0] Rl -
it A ES pH 5.487 Lee(1981)0] Hargh ¢-2fufe}
AFAESS] A BAld - Ee] Hef pH 5.5 Hrh
who 7ho 2 e Jeong et al.(2002) $-2uEt AH
EY TX e AdA 9 pHEto] 52018t B ghs B
ohar SRGiT) dite] A Akl wla] e-e] w
Fad 715 stellA] A o] Fhol2o] EFole] A%

ool 23} W3] wakslo wa Eoke] AHEE 7143)
7

Lo 1 Qoo okelA v £we) 494, 715
& TS A e Q918 AAow QI f718
FF3} 715N A% fA7} 1A Pelsol
f71ke] A, AR Aol 7115k Aow Ber)

o fo Ju > ox rlo o
o,

~

& o)stetA Ao & JEFS WAAL Are] S
T3 Miller and Donahue, 1990), & 14| 50~60%
o 5 EY §Ad 7MY 2 43S Tk e
14.48~25.45%, NAATTFLE 0.49~0.90%, Fa it
6.00~58.68mg/kge] W= UElsth -Elvet AHE
of FA R} =4 Y= oy Ad= BEY F
sheFo] zof fr7l=sol A= A A Eabr] v
o2 AmHEn f7l=8E 3 d44ATFE Oh and Cho
(1994)9] Harel fAFeHA Uetstt). 7158, d4ad
=, raclat 3 B BRIV Ee] 7Y A vE
wom, Apratete] 7 Bl ZAREQITH

ES W fraite] 352 B4 pHY f7led%d s
ek BATE glow pH7F S - Qlike] WA st
71918te] fraglite] gharo] v e Zlow deiA
ATHJin et al., 2002). 12} & A7 A FEIMNS E
Fe] B} shelA Aol vlal] Jxrt wig- 2A e ES
o] pHY F71E2 2] FHe dATE et QA &
o, Lee(1981) % s Ut AHHA Gl A= fralite]
o7} w - AA Yehd= Aoz Bausta ik f7]
L3 BT GOl 2AEEHCEC)Y] 30~70%E &+
Fgk FA12 dul A5 g ol 23 YAE ATt
THMiller and Donahue, 1990). =% % CEC, X34 K,
Ca™, Mg” &3 B3k =7 Uehd AL =8 {183
upgkztol] Q14 ate] sre] g wWit o= AR HTKCho e
al., 1985).

TAZRE e ST Ve Y] W5t pHE 4.42
2 5719 v F 7P 9A dERsth 9 ol sidlo]
Aol FaeA] Kb, REd & 57171 ol A5
AL F9Ee] & FAHA a1 f7]ke] AAHT A

IO oH
zj

X o2 rlo ol i okl Hi
T 10 o

4
J

ol m.{g
H e rE §

]_
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(Jin et al., 1994; Park et al., 2000).
18 B ] ol eABsd, uid, EFTE 5

Ee] 484 Fe, Al, Mn Po]23} §hg-35le] Q12 =&
g Qito]l HlEe Ao o] &% A H3th(Kang et al,

Table 4. Soil properties of the Site in Hongdo island communities

Castanopsis

cuspidata var Quercus acuta Machilus Pinus densiflora Carpinus
Soil characteristic P R . thunbergii Y coreana
sieboldii community 2 community :
. community community
community
pH 442 + 0.61 455 =+ 042 544 + 0.55 473 £+ 0.65 457 £ 0.51
Soil moisture (%) 25.86 + 11.30 15.14 + 11.91 2526 + 6.38 19.94 + 13.90 23.00 + 10.72
Organic matter (%) 15.98 + 13.94 2545 £ 8.38 23.90 + 10.09 14.48 + 11.06 2231 + 14.64
Total-N (%) 055 + 044 0.86 =+ 0.14 0.90 = 0.33 049 + 0.39 0.75 + 047
P,0s (mg/ke) 36.18 + 39.13 58.68 + 36.44 41.95 + 24.36 26.00 + 32.83 53.40 + 41.04
K" (cmol'/kg) 0.75 + 0.78 0.80 + 0.31 1.64 =+ 0.80 0.64 + 0.43 0.93 + 0.54
Ca™" (cmol'/kg) 7.42 + 14.05 834 £ 436 21.54 + 15.25 622 £ 6.44 10.07 + 9.41
Mg™ (cmol'/kg) 292 £ 3.69 3.85+ 1.20 6.95 £+ 3.68 396 £ 3.76 424 + 322
CEC (cmol /kg) 2524 + 19.52 30.64 £+ 6.42 37.47 + 10.83 24.69 + 19.77 30.23 + 13.99
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o2 zAPAe) Sk, HA), W), Kl ser 5
= 12719 3748210 F DCCA ordinations #2413+ 23}
= [/ HAdel Yeld A O]U}(Flgure 2). Figure 294
3L, pH, X3 Gl Ca®', Mg™, K o] AR o]
Qe WA BHAAE ek stas B Avmtae Prosphat’ .
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-F,'—EL%O] 7}-11‘ %—8—_— Oﬂ L]—ﬂ— q— bAH]‘L]-J—:,I—:r"Q‘O] pH, © Moisturt Content
A g4 Fol & Ca¥’, Mg™, K'o] 7M=& 3ol Yl
’ Figure 2. Vegetation data of Hongdo island
1 )8k 2 F ] 3 1k Ea =R .. .
?—L/\EE\ Hur—"%"o] pH7} 74 % | b communities: DCCA (detrended canonical
TS F7 ] TR e el yeRgtoH, 4 correspondence analysis) ordination diagram
RUFE, FAAREL0] W AN e of plots (O, [, @, 4,4) and
of AP Lt 9 E0] 93.5%% A UE environmental variables (arrow)
o A PETEre] miZo) gijl olunlE-=0] Hyt 1 (O: Castanopsis cuspidata var. sieboldii comm.,
E‘%o] 77. 4% ?—El— %‘Oﬂ 7],X}- }\57_" ]%EP}T}:E]’ J'I/_E--i——o] DI Quercus acuta commumty,
PR /\;LHL o a_j —m vq. e @®: Machilus thunbergii community,
U Y Toﬂ TASHETrERe] ofal S At 3‘4—1—3 A: Pinus densiflora community,
= = O =)
ol 7VE gom, 2ETo = 454 el T AFsha #: Carpinus coreana community)
o] o= 4717} 3 AFme] £ URiSe] B
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Figure 3. Vegetation data of the evergreen
broad-leaved trees in Hongdo island
communities: DCCA (detrended canonical
correspondence analysis) ordination diagram
of plots (O, [, @) and environmental
variables (arrow)

(O: Castanopsis cuspidata var. sieboldii comm.,
[: Quercus acuta community,
@®: Machilus thunbergii community)
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Figure 4. Vegetation data of several other trees
in Hongdo island communities: DCCA
(detrended canonical correspondence analysis)
ordination diagram of plots (A ,«) and
environmental variables (arrow)
(A: Pinus densiflora community,

4 Carpinus coreana community)
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