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Adina rubella Phytocoena in Jeju Island, Korea. Choi, Byoung-Ki, Tae-Bok Ryu' and Jong-Won Kim "*
(Department of Molecular Biology, Dongeui Univeristy, Busan 614-714, Korea; 'Department of Bio-
logical Sciences, Keimyung University, Daegu 704-701, Korea)

Abstract There is no willow riparian vegetation in Jeju Island, Korea. Instead, a genetically-isolated
population of Adina rubella is found in some parts of the riparian system. We describe its syntaxonomy and
synecology. A total of 27 phytosociological relevés were collected, 11 relevés from 91 sites and 16 relevés
from the previously published relevant materials. Data were analyzed by traditional Braun-Blanquet method
and multivariate PCoA (Principal coordinates analysis). New syntaxa are distinguished, Adinion rubellae all.
nov. and its type association Tripogono-Adinetum rubellae ass. nov. with two subassociations, typicum and
rhododendretosum poukhanensae. Adino-Rhododendretum poukhanensae Itow et al. 1993 was discarded
owing to mismatch of syntaxonomy and syngeography of Adina and Rhododendron phytocoena. The alliance
Adinion is Jeju’s regional and partly ombrotrophic vegetation occurring in pothole and rock crevice where are
independent on ground-water table. We also suggest a revised alliance, Rhododendrion poukhanensae Lee
2004 ex. hoc loco in Korean peninsula, as a corresponding syntaxon to Adinion, which completely differs
from Phragmito-Salicion. Finally we pointed out that Adina phytocoena requiring an absolutely monitoring
has been threatened by river maintenance project of local government.

Key words: Adinion rubellae, allopatric vegetation type, ephemeral stream, rhododendrion poukhanensae,
syntaxonomy

M B

AF= A A37] Dol A47] Atele] RHEe]
Z 3}AFA (Haraguchi, 1931; Cho, 1999, 2006) o]t} Abtl]
Aoz & AAHE)E AE £9F EEl 93 7
oz AL 7oz dh= g M FE (R 5
Ao, 3} Wdo] F3] ulekslc} (Yang er al., 2014).

Manuscript received 17 March 2015, revised 26 March 2015,

revision accepted 27 March 2015

* Corresponding author: Tel: +82-53-580-5213, Fax: +82-53-580-5558,
E-mail: jwkim@kmu.ac.kr

3} A A (riparian vegetation)o] wj-$- =E-A wWdsla,
W =V (Salix spp.) ] A5 (AN A F23}
Z] ¢k=t}(Kim and Choi, 2012). Z3¢] ZFA]] 2} (Ru-
biaceae) Adina<-2] Zo|7}e V57t sk 42 F71 LH
oA =3 ke oAz sk ek Adinad] 4%
- (A. rubella, A. dissimilis, A. pilulifera, and A. pllullfera
var. tokinense; The Plant List 2015; Razafimandimbison
and Bremer, 2002)2 2 ofxJo} ), oldd] =%
2. 3k} (Ohwi, 1978; Flora of Thailand, 2015). o] 7}-&-
g SIS (A. rubellays kz7F olde] F= 54
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Fig. 1. Ecoregions, topography, streams, and field investigation sites in Jeju Island. Cross section line A, B, C, and D are shown in Fig. 2.
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i olEsh dAsRH I AP el S8 Al
A Wdos Agsi ok

2 dFelM e AF=o] 570 e} (ecoregion; HA
A, AAZAN S, a2 e o, A FAY e o, it
A d; Kim and Choi, 2012)¢)] u}g} 72y 22
of tisll My AR AAEHAT Sz ARl
el 22T A7 532 oS4 (Westhoff and
van der Maarel, 1978)% 7}x3}= Ziurich-Montpellier
@Z-MyFte) ARAser whe s W AdzA)
o] FZo| % o} (Braun-Blanquet, 1965). = 917]] x| o=zx
B A4 A} (phytosociological relevé) 11717} 8=
93, AWE3 ] x2 (Itow et al., 1993: 87); Lee, 2004:
87h) et Wl A ksict (Table 1). ]2} 4) (syntax) 5~
2e Z-Matvlel BEA w2 374 (Becking.
1057)3) 2 BARAE FA0] Teie BauF
2 435 ¢t} (Kim and Lee, 2007). 2] E-A}3]8HA
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4 32k oo A ez gntst BTzt AlFHY
oz Wt 23 Y Rx RAZS AFEAL
A(EBR) 279 334(33°17'31"N, 126°35'43"E, 206
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I5masl)el 2oz vepge (Fig. 1). o] £ 43}
FAH7EIGF HAZE 9oz 502 v)g A
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431 (warm-temperate evergreen broad-leaved forest
zone) A el A=t i} (Fig. 2).
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Table 1. Structured table of the Tripogono-Adinetum rubellae and Rhododendretum poukhanensae.

Relevé no. 1 2345678 9101112131415 1617 181920 21 22 23 24 25 2627

Tripogono-Adinetum rubellae Rhododendretum poukhanensae

Typicum Rhododendretosum poukhanensae

Localities JJ7JJ11J37JJJ1J1JJJJTTTEKKKEKE KSTKEKHK

Character species of associations
Adina rubella Hance
Tripogon longe-aristatus (Hack.) Honda
Differential species of subassociations
Sphenomeris chinensis (L.) Maxon FE (.7 26 . T
|
I

N O
|

N oo
N O
N
—_
(O8]
[\
[\
[\

|
Crypsinus hastatus (Thunb.) Copel. 25 .22 i
Ficus thunbergii Maxim. P N | I
Character species of Rhododendrion poukhanensae
Rhododendron yedoense var. poukhanense Nakai . . . . . . [6: :6: :4}::2: :2: :5: :?: :3: :3] 332778833873
Astilbe rubra Hook.f. & Thomson P - 1

Species of Miscanthetea
Miscanthus sinensis f. purpurascens Nakai 6 6 .44 . 23226
Zoysia japonica Steud. .. .5 Lo e
Arundinella hirta (Thunb.) C. Tanaka L. . 2 02 0 0332 0 00 0 ... 1002
Viola mandshurica W. Becker r2 . ... .12 0 22 0 . 0 . . . .1 .11
Themeda triandra var. japonica(Willd.) Makino . . . 4 . . . . . 1 . . . . . . . . . . . . . . ...
Artemisia princeps Pamp. .3 .224 0 0 0 00 . .02 000 .. 11
Lespedeza cuneata (Dumont d. Cours.) G.Don . 1 . . 1

Species of Rosetea
Rosa multiflora Thunb. P O |
Mallotus japonicus (Thunb.) Mueller-Arg. .. 24 0 0 0 05
Ficus erecta Thunb. r1Tr .23 . . . . .3

Companion species
Eurya japonica Thunb. .. .3 .0 .352 .22 . .253 .3
Erigeron canadensis L. s L |
Trachelospermum asiaticum Nakai e
Carex breviculmis R.Br. O - T
Ixeris dentata (Thunb.) Nakai O
Dendranthema zawadskii (Herb.) Tzvelev OO N N B
Ixeris stolonifera A. Gray r . .. 2
Viola verecunda A. Gray O |
Erigeron annuus (L.) Pers. e L T |
Arthraxon hispidus (Thunb.) Makino o2 202
Phragmites japonica Steud. )
Hemerocallis dumortieri C. Morren O S )

w
(S}
N

Other species: Relevé no. 1. Paspalum thunbergii Kunth 1, Ficus erecta var. sieboldii (Miq.) King 1, Persicaria longiseta (De Bruyn) kitagawa 2, Justicia
procumbens L. 1, no. 2. Microstegium vimineum (Trinius) A. Camus 1, Persicaria longiseta (De Bruyn) kitagawa 3, Justicia procumbens L. 1, Bidens
frondosa L., 1 no. 4. Medicago sp 2, Aster subulatus var. sandwicensis A.G. Jones 2, Wahlenbergia marginata (thunb.) A. DC. 1, no. 5. Ficus erecta var.
sieboldii (Miq.) King 2, no. 6. Paederia scandens (Lour.) Merrill 3, no. 7. Distylium racemosum Sieb. et Zucc. 3, Albizzia julibrissin Durazz. 3, Vicia
unijuga Al. Braun 1, no. 9. Hydrangea macrophylla var. acuminata (Sieb. & Zucc.) Makino 1, Carex sp.-1 3, Solidago virgaaurea var. asiatica Nakai 3,
Dimeria ornithopoda Trinius 2, Dryopteris crassirhizoma Nakai 1, Dryopteris varia (L.) O. Kuntze 1, Crypsinus engleri (Luerss.) Copel. 3, Boehmeria sp
1, Triadenum japonicum (Blume) Makino 1, no. 10. Luzula sp 1, No. 11: Maackia floribunda (Miquel) Takeda 2, Elaeagnus umbellata Thunb. 1, Osmun-
da japonica Thunb. 2, Ixeris strigosa (H. Lév. & Vaniot) J.H. Pak & Kawano 2, Dennstaedtia hirsuta (Sw.) Mett. ex Miq. 3, Sonchus brachyotus DC. 1,
no. 11. Albizzia julibrissin Durazz. 4, Vicia unijuga Al. Braun 3, Sonchus brachyotus DC. 1, no. 13. Lespedeza cyrtobotrya Miq. 2, no. 14. Calamagrostis
arundinacea (L.) Roth 3, no. 15. Lepisorus thunbergianus (Kaulf.) Ching 2, Leptogramma mollissima (Fischer) Ching 2, Calamagrostis arundinacea (L.)
Roth 2 no. 16. Dryopteris bissetiana (Baker) C.Chr. 2, Ulmus parvifolia Jacq. 2, Rosa wichuraiana Crep. ex Franch. & Sav. 3, no. 17. Rhododendron
reticulatum D. Don ex G. Don. 5, Rhododendron mucronulatum var. ciliatum Nakai 3, Cornus kousa 2, Viburnum erosum Thunb. 3, Ilex pedunculosa
Migq. 2, Pyrrosia lingua (Thunb.) Farw. 2, Aster scaber Thunb. 2, Clethra barbinervis Siebold & Zucc. 2, Selaginella pachystachys Koidz. 3, Deutzia
scabra Thunb. 5, Elaeagnus umbellata Thunb. 3, Osmunda japonica Thunb. 3, no. 18. Ranunculus quelpaertensis (H.Lév.) Nakai 2, Carex sp.-2 2,
Plantago asiatica L. 2, Hypericum erectum Thunb. 2, Salvia japonica Thunb. 2, Viola verecunda var. semilunaris Maxim. 2, no. 19. Trachelospermum
asiaticum Nakai 2, Rosa paniculigera (Koidz.) Makino ex Momiy. 2, Clinopodium gracile (Benth.) Kuntze 2, Gramineae sp. 2, Trisetum bifidum (Thunb.)
Ohwi 2, Geum japonicum Thunb. 2, Festuca parvigluma Steud. 2, Agropyron kamoji Ohwi 2, Liriope platyphylla F.T. Wang & T. Tang 2, Ligustrum
obtusifolium Siebold & Zucc. 3, Acer palmatum Thunb. 2, Carex tristachya Thunb. 2, Selaginella pachystachys Koidz. 2, Deutzia scabra Thunb. 2,
Salvia japonica Thunb. 2, Viola verecunda var. semilunaris Maxim. 2, no. 20. Pyrus ussuriensis Maxim. 2, no. 21. Weigela subsessilis L.H. Bailey 2,
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Table 1. Continued.

Festuca ovina L. 1, Carex siderosticta Hance 1, Fraxinus sieboldiana Blume 1 no. 22. Deutzia uniflora Shirai 6, Fraxinus sieboldiana Blume 3, no. 23.
Lactuca indica L. 1, no. 24. Salix integra Thunb. 1, Agrostis clavata Trin. var. nukabo Ohwi 1, Viola rossii Hemsley 1, Spiranthes sinensis (Pers.) Ames
1, Salix gracilistyla Miq. 5, Lespedeza maximowiczii C.K. Schneid. 1, Carex gifuensis Franch. 8, no. 25. Stellaria aquatica (L.) Scop. 1, Poa sphondylodes
Trinius 1, Barbarea orthoceras Ledeb. 1, Adenophora triphylla (Thunb.) A. DC. 2, Campanula punctata Lamarck 1, Salix gracilistyla Miq. 2, Bidens
frondosa L. 1, Ixeris strigosa (H. Lév. & Vaniot) J.H. Pak & Kawano 1, no. 26. Maackia amurensis Rupr. et Maxim. 3, Lysimachia vulgaris L. var.
davurica (Ledeb.) R. Kunth 2, Spiraea salicifolia L. 1, Lespedeza maximowiczii C.K. Schneid. 2, Hosta clausa var. normalis F. Maek. 7, no. 27. Fraxinus
rhynchophylla Hance 2, Eccoilopus cotulifer (Thunb.) A. Camus 1, Poa acroleuca Steud. 1, Amitostigma gracile (Blume) Schltr. 2, Sorbus alnifolia (Sieb.
& Zucc.) K. Koch 1, Ulmus davidiana Planchon var. japonica (Rehder) Nakai 2, Dryopteris chinensis (Baker) Koidz 2, Cornus kousa Beurger 1, Hosta
clausa var. normalis F. Maek. 2, Dennstaedtia hirsuta (Sw.) Mett. ex Miq. 1.

Site description of relevés: investigation date, latitude, longitude, altitude (m), area (mz), direction, slope (°). Relevé no. 1. 2011.9.1., 33° 18'33"N, 126°
42'40", 96E, 18, -, 0; no. 2. 2011.9.1., 33°20'34"'N, 126°50'45"'E, 99, 10, -, 0; no. 3. 2011.9.1, 33°18'33"N, 126°42'40"'E, 94, 9, -, 0; no. 4. 2011. 10.1.,
33°15'44"'N, 126°38'26"'E, 2, 30, -, 0; no. 5. 2011. 10.1, 33°19'26"N, 126°47'37"'E, 54, 15, SSE, 2; no. 6. 2010.7.28., 33° 16'53"'N, 126°29'59"E, 140, 9,
SSW, 3; no. 7. 2011.9.1, 33° 17'42"N, 126°36'18"E, 181, 9, -, 0; no. 8. 2011.9.1., 33° 19'18"N, 126°41'13"E, 160, 9, -, 0; no. 9. 2010.7.8., 33° 17'31"N,
126°35'43"'E, 206, 15, -, 0; no. 10. 2011.6.14., 33° 15'30"'N, 126°37'22"'E, 22, 20, -, 0; no. 11. 2011.6.14., 33° 15'45"'N, 126°37'31"E, 35, 210, -, 0.

Localities: J - Jeju island, T - Tsushima island, K - Korean Peninsula.
Material sources: Relevé no. 1~11 (Present study), no. 12~ 19 (Itow et al., 1993), no. 20 ~27 (Lee, 2004).
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Fig. 2. Vegetation zones in the south-facing slope of Jeju Island and occurrences of A. rubella (black points). Topographical line A, B,
C, and D are coincided into the cross section lines in Fig. 1.

Z-o}-4 (rthododendretosum poukhanensae subass. nov. =], €9 o] (pond), BN X F=2 R=z3lc}h A
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22 (Rhododendron yedoense var. poukhanense), B}$] Eof 237 o] WAEE njA] XA = st}

AV (Sphenomeris chinensis), 1%k (Crypsinus has- AMBEMES Zd7le v Qe A =
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Fig. 3. Ordination of syntaxa of Adina rubella and Rhododendron yedoense var. poukhanense in the Jeju and Tsushima islands and

Korean peninsula (Syntaxa A: Tripogono-Adinetum rubellae, A-1: typicum, A-2: rhododendretosum poukhanensae, B: Rhodo-

dendretum poukhanensae, C: Phragmito-Salicion gracilistylae).
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33} zbo] HmAAL TF AMLE SEAE AW
E-Fe gL fElvel f9e] ARelrRE st
Froll el27174A] st= W] A (mAR) T2 AAM i
3= AE23 A= AN (Kim et al., 2009) 0|t} dF
e o) 22 A s AEE AR 3 A
(%?\TLE)-J fro EA-A7F A MA iAol wt
2 o ol Ao AlFxe] Fdrlevhr- el 5hAt
925} sl ABEEAS fo0 59 A 9
R A3 RSP FEAE Ak 38l $4
g oA AGERAAL Ao 27Hc
£ ATl AR 28H SIS dashe 3
o) 7] % (Adinion rubella all. nova hoc loco)3} 3t
whe S 9 AR 4o GFAAL s A
22t} (Rhododendrion poukhanense Lee, 2004 ex. hoc
locoye AT FA el R2Re Askncte) 2
3 g, e w2 d e A A9H s
Al dAA Wt F fgel o3t B wEk F2] A
ARzres EAReIAE AFE 15 f4 7
AR PPl 2] %2 (type association) &
Forel - s el e s 2o 249 =
2o THAS AAFTHS Askree] 4041 4

2]
o
Az Moy OzAcg]_ AARR 72 Alol] dAA H
=33
“u
3

=

e g W

= =24 w5 MASAHx o=
e Bus e 3 (G B 34
ot Fke] AyFAL APEEEA] (Rhododendretum
poukhanensae Lee, 2004) <]t} tjulxolr] 7]2]% AFH
zz2k(Itow et al., 1993)2 3Hls APz 9 A|47]
ZAzg] Iyx]elA] 23} (quaternary refugial isolation)3F
o] A| 9 A] (E ihisdi ) 13 (allopatric vegetation type)

|H7] - FEH= - HS

rio

o2 AAHTRe] 48 Aol AAHThE
Soli F2 AL eeE 37k B Sanier] )
Wik 970 de) gk e S el rrae
AFes) ) ARt Yol B, Gzt o)
o %% Adel AW Tk A2
9] o]RX| Al AAF oz HAotEt) ¥lEr|ES AT A
%% (Cho, 1999, 2006)= Ho]x Zeho] AEA| (F47]
e 23he] QA 712 Fabel sbesh $5 EA
3} ololAE fehAt F%e) 714 Oiwane ef al.,
201D)2A A 7] QB2 wH7L AAH7] o Folot
olglgt AR &5 =9} Xﬂ o] #&X]2] (syngeogra-
phy)7} - o= thzA 23} (Kim, 1989; Kim, 1992)
8 sk olgel sl Aehd BEoleh & A7l 7]
AR fo] I 20 Zekol AT AFR] (2

53} 27e) Re 25 Az e

H 2

At AlF= spAel= W Eu (Salix spp.) A5
VB s e sl 2 53 04
A TN ezAM FHzlVE AR el wEE
"é"ﬂE gdHal spAAnA oz FHrle v
qE /Wilii 2 3 MA Fzhe] = S1FR R Sl
T Fa7kUE AAel did 2ot s 2
‘Eﬂi% s SV e A
o diste] AFA AEASH W oz ALzALS
AAJstae & 917 A A A 117 A3 2AF2E (phyto-
sociological relevé)2 =39l a, 74w A2 A%
A 2 16)F Ssted vlmeAslgeh S2ge) 2
2 oFA fo]A]l AL PCoA (Principal coordinates an-
alysis)Z o] &3t HZZAAE FYPYPch E ATl
AP Zo| di3t SR 2 2R EE 2R APEE-
=) 7}2] % (Adino-Rhododendretum poukhanen-
sae Itow et al., 1993)& 7|8}, )7} 2- w2 #¢
Z}2] =] ++4] (Tripogono-Adinetum rubellae ass. nova hoc
loco), =Y 718y F-5t (Adinion rubella all. nova hoc
locoye Aol 7ASA. & F9ANAL AFE A7
TN 2] 7H A (871, ephemeral stream) B2 77+
WA A shast sl Ae® 5443 (partly ombro-
trophic vegetation in ephemeral stream) 2.2 74 = ¢l ).
ke elrel oo s AAHE Rhodod-
endrion poukhanensae Lee, 2004 ex. hoc loco)& 7)) 8}
I, A E-dig] o} (Phragmito-Salicion) #2] =Wl

_|>4

lJ

S VA A 1) :10 ot
rl-m r.BL

L



MEZo| ZCh7Ie|LIE Al 75

@ Aol A SR AL AFE 3
s Aoz Az 17 F/HAAe) o)
(absolute)ZFA] = Aoz B atde] & XY= )

REFERENCES

Becking, R.W. 1957. The Zurich-Montpellier school of phyto-
sociology. Botanical Review 23: 411-488.

Braun-Blanquet, J. 1965. Plant Sociology. The Study of Plant
Communities (Transl. by G.D. Fuller and H.S. Conard).
New York.

Chen, T. and C.M. Tylor. 2011. Adina Salisbury, Parad. Lond. t.
115[*116”]. 1808. Flora of China 19: 69-70.

Cho, H.R. 2006. The Geomorphic Development and the Quater-
nary Environmental Change in Korea. Hanwool Academy
press. Seoul. (in Korean)

Flora of China. 2015. Plant Search. Accessed Feb. 1. 2015. http:
/Iwww .efloras.org.

Flora of Thailand. 2015. Search for Thai RUBIACEAE names.
Accessed Feb. 1. 2015. http://homepage.univie.ac.at.
Haraguchi, K. 1931. Geology of Saishu (Jeju) Island. Bulletin of

Geological Survey of Korea 10: 1-34.

Itow, S., M.H. Kim, H. Kawasato and H. Nakanishi. 1993. Rho-
dodendron yedoense var. poukhanense communities on ro-
cky outcrops of gorge in islands of Chejudo (Korea) and
Tsushima (Japan). Natural Science 34(1): 37-44. (in Japan-
ese with English abstract)

Jeong, T.H. 1943. Illustration of Forestry Plant in Choseon (Korea).
Association for wide knowledge of Choseon (Korea). Seoul
(in Korean)

Kang, I.G. 1986. Studies on the changes of environment and ve-
getation by industrial urbanization in Ulsan-Onsan area.
Ph. D. Dissertation. Dongkuk Univ. 101pp. (in Korean
with English abstract)

Kim, J.W. 1989. Phytosociology and phytogeography of summer-
green broad-leaved forests in South Korea. In: Studies in
Stud. Plant Ecol., Vol. 18. (Sjoegren, E., ed.), Svenska Va-
extgeografiska Saellskapet, Uppsala, pp. 141-143.

Kim, J.W. 1992. Vegetation of northeast Asia: On the syntaxo-
nomy and syngeography of the oak and beech forests. Ph.
D. diss., University of Vienna, Vienna. (in English with
Korean, Japanese, Chinese, and German summary)

Kim, J.W. and B.K. Choi. 2012. Discovering the Essence of the
Korean Vegetation for Filed Excursion: Sprit of Place,
Korea. Worldscience Press. Seoul.

Kim, J.W. and Y.K. Lee. 2007. Classification and Assessment of
Plant Communities. Worldscience Press. Seoul (in Korean)

Kim, J.W., B.K. Choi, T.B. Ryu and G.Y. Lee. 2012. Application
and assessment of national vegetation naturalness. Korea
Institute for Ecosystem Management, Keimyung Univer-
sity, Daegu. Unpublished draft report to the NIER, Seoul.

(in Korean)

Kim, J.W., G.H. Ahn, C.W. Lee and B.G. Choi. 2011. Plant com-
munities of Upo wetland. Keimyung University Press.
Daegu. (in Korean with English summary)

Kim, JJW., SSW. Ryu, J K. Lee, J.W. Park, Y K. Lee, J.H. Shim,
Y.H. Kang, S.K. Kim, G.J. Joo, G.Y. Kim, Y.H. Do, C.W.
Lee and J.D. Yoon. 2009. Stream ecology and the Nakdong
river. Keimyung University Press. Daegu. (in Korean)

Kim, S.Y. 2012. Syntaxonomy of Subalpine Vegetation in Korea.
Ph. D. Dissertation. Keimyung Univ. p. 145. (in Korean
with English abstract)

Kim, T.H. 2002. Landforms at Mt. Halla in Jeju islands. Journal
of Basic Sciences of Cheju University 15: 15-28. (in Korean
with English abstract)

Klotzli, F. 1988. On the global position of the evergreen broad-
leaved (non-ombrophilous) forest in the subtropical and
temperate zone. Geobotanisches Institut ETH, Stiftung
Riibel, Ziirich 98: 169-196.

KMA (Korea Meteorological Administration). 2015. Climate in-
formation. Accessed Feb. 1. 2015. http://www.kma.go.kr.

Koh, J.G., M.O. Moon and S.C. Koh. 1999. The Vegetation and
Plant Resources of Packnokdam, the Crater of Mt. Halla.
Journal of Korean Plant Research 12: 221-233. (in Korean
with English abstract)

Lee, W.T. 1996. Lineamenta Flora Koreae. Academy Press. Seoul.
(in Korean)

Lee, Y.K. 2004. Syntaxonomy and synecology of riparian vege-
tation in Korea. Ph. D. Dissertation. Keimyung Univ. p.
168. (in Korean with English abstract)

Ministry of Environment and NIER. 2012. National Natural En-
vironment Survey (4th). NIER. Incheon.

Nakai, T. 1914. Report of Plant Research in Jejudo and Wando.
Japanese Government-General of Korea. Seoul. (in Japanese)

NBIS (National Bio-Information System). 2015. Research for
Plant Information. Accessed Feb. 1. 2015. http://www.
nature.go.kr.

Ohwi, J. 1978. Flora of Japan. Shibundo. Tokyo. (in Japanese)

Oiwane, H., S. Tonai, S. Kiyokawa, Y. Nakamura, Y. Suganuma
and H. Tokuyama. 2011. Geomorphological development
of the Goto Submarine Canyon, northeastern East China
Sea. Marine Geology 288: 49-60.

Park, J.H. and K. Park. 2009. Post-glacial Environmental Changes
Reconstructed from the Pollen Analysis in Gimnyeong
Sand dune Area. Journal of the Korean Gomorphological
Association 16: 43-55. (in Korean with English abstract)

Podani, J. 2001. SYNTAX 2000: Computer Program for Data
Analysis in Ecology and Systematics. Budapest: Scientia
Publishing.

Razafimandimbison, S.G. and B. Bremer. 2002. Phylogeny and
classification of Naucleeae s.l. (Rubiaceae) inferred from
molecular (ITS, rBCL, and tRNT-F) and morphological
data. American Journal of Botany 89: 1027-1041.

The Plant List. 2015. Plant Search. Accessed Feb. 1. 2015. http:



76

b

/Iwww.theplantlist.org.

Weber, H.E., J. Moravec and J.P. Theurillat. 2000. International
code of phytosociological nomenclature. 3rd edition. Jour-
nal of Vegetation Science 11: 739-768.

Westhoff, V. and E. van der Maarel. 1978. The Braun-Blanquet
Approach. In: Ordination and Classification of Communi-
ties. pp. 287-399. (R.H. Whittacker, ed.), Dr. W Junk by
Publisher. Hague, Boston, London.

1571 - Bef - A

rio

oo

Yang, S.K., D.S. Kim and W.Y. Jung. 2014. Rainfall-Runoff char-
acteristics in a Jeju stream considering antecedent precipi-
tation. Journal of Environmental Science 23: 553-560. (in
Korean with English abstract)

Yang, Y.H. and C.K. Song. 2009. Colored Illustrated Plant of
Jeju Island. Odicom press. Jeju. (in Korean)

Yim, R.J., J.S. Kwak and H.S. Kim. 1976. Plant Research of
Chosen (6th). Science Press. Pyeongyang. (in Korean)



