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Distributions of evergreen broad-leaved plants in satellite

islands of Korea and western Kyushu, Japan
(1) Distribution of tree species and factors of distribution

Kim, Moon-Hong and Syuzo Itow*
Dept. of Biology, Cheju Nat'l Univ., Faculty of Liberal Arts, Nagasaki Univ.*

ABSTRACT

Eco-geographic studies of evergreen broad-leaved ligneous plants(including trees,
shrubs and dwarf shrubs) were carried out in satellite islands of Korea and
western Kyushu, Japan. Environmental factors studied in relation to plant
distributions were latitude, area, air temperatures, temperatures of sea surface
water, warmth- and coldness-indices, and yearly precipitation for the studied
islands and localities.

The present studies revealed that a total of 129 species are distributed in the
islands of Korea and western Kyushu. The Goto Islands are richest in species number,
that harbor 101 in total. Islands of Iki, Tsushima, Hirado and Cheju follow the Goto
in species number in the mentioned order. The evergreen broad-leaved species are
much abundant on centrally located islands in the warm Tsushima Current.

Out of the 129 species recorded, 53 species, including Pasania edulis, are absent
in the Korean islands, while 4 species, including Ilex cornuta, are distributed only
in the Korean islands. These are related phytogeographically to mainland China.
Species richness of the studied islands was highly related with yearly mean air
temperatures and yearly precipitation, rather than warmth and coldness indices.
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In the present study, the formula given below fits well the species richness of

evergreen broad-leaved species,
Sp = 0.048P + 11.0T - 180

where Sp is the number of species, P is the yearly precipitation(mm) and T is the

vearly mean air temperature(°C).
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Table 1. Latitude, longitude and square of each islands

Islands Latitude Longitude Square(km?)
Is. Baegryeong 37°00°-37°53’ 124°53'-55" 45.38
Is. Deogjeog 37°03"-14’ 126°00°-11" 21.9
Is. Gyeogryeolbi 36°40°-71" 125°33"-126°05" 2.19
Is. Oiyeon 36°13"-21" 125°58"-126°17" 0.55
Is. Gogunsan 35°517-96° 126°24°-35' 4.2
Is. Ulreung 37°24'-33" 130°47°-52° 70.1
Is. Anma 35°11°-22° 125°00°-126°13° 6.01
Is. Jo 34°05'-25 125°45"-126°13° 16.35
Is. Geoje 34°32°-35°02’ 128°11°-48° 389
Is. Geomun 34°00°-03’ 127°117-36" 7.2
Is. Soheugsan 34°02°-07 125°05°-09° 9.18
Is. Daecheugsan 34°39'-44 125°10°-25' 19.7
Is. Wan 33°58'-34°14’ 126°32°-41° 42 .58
Cheju 33°31° 126°31° 1.824.9
Seogwipo 33°15° 126°34° 1.824.9
Is. Hirado 33°10°-257 129°20°-34" 163
Is. Tsushima 34°05"-42' 129°11°-30° 696
Is. Iki 33°42°-52" 129°38'-47' 134
Is. Goto 32°35'-33°187 128°35°-129°11° 681
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Table 2. Yearly precipitation. air temperature, temperature of sea surface water,

warmth indices and coldness indices in studied islands.

Islands p MT(°C) MTS(°C) Cl  WI
(mm) ‘cy (o)
TIL T2 T3 T1 T2 T3

12244 114 32 -0.2 113 65 44 -186 944
*1.1507 118 32 -06 124 66 35 -183 996
11897 115 44 16 126 73 49 -115 889
*1,186.3 128 52 23 132 80 56 -81 1016
*1,1863 145 6.7 35 132 7.3 46 -52 1168

Is. Baegryeong(*Is. Ganghwa)
Is. Deogjeog(*Incheon)

Is. Gyeogryeolbi(*Seosan)

Is. Oiyeon(*Gunsan)

Is. Gogunsan(*Gunsan)

Is. Ulreung 1.3674 120 50 20 160 12.3 107 -82 937
[s. Anma(*Gunsan) *1.186.3 124 42*07 147 7.3 38 -13.3 102.0
Is. Jo{*Mogpo) *1.1283 136 6.0*26 140 108 93 -7.1 1100
Is. Geoje 16616 136 64 29 160 130 118 -6.4 1095

*1.3925 147 80 51 165 131 11.8 -1.7 118.1
11283 141 76 50 153 115 103 -1.8 1112
11283 145 74 47 139 95 76 -2.3 116.7

Is. Geomun(*Yeosu)
Is. Soheugsan(*Mogpo)
[s. Daeheugsan(*Mogpo)

Is. Wan(*Is. Jaji) 14496 141 73°42 146 109 91 -35 1124
Cheju 1.440.0 151 87 6.2 177 146 134 -0 1219
Seoguipo 17182 158 96 69 188 159 145 -0 1291
Is. Hirado 2,156 155 96 70 193 156 143 -29 1154
Is. Tsushima 21392 144 172 43 204 169 155 -0 1254
Is. ki 1,967 1565 75 64 205 170 157 -0 1257
Is. Goto 2.002 163 102 7.6 206 17.1 157 -0 130.1

P:yearly precipitation, MT:air temperature(mean). Tl:annual mean. TZ2:cold
period(6 months), T3:cold period(3 months), MTS: temperature of sea surface
water(mean), Cl:coldness indices. WI:warmth indices

*:quoted site of meteorological observation data.
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Table 3. Distibution of evergreen broad-leaved plants in each islands of Korea
and west Kyushu

Islands¥ B(D
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Scientific name

+

Fuonymus japonica

Camellia japonica

Flaeagnus macrophylla

Trachelospermum asiaticum var, intermedium
Machilus thunbergii +
Hedera rhombea +
Eurya japonica
Ardisia japonica
Neolitsea sericea
Ligustrum japonicum
Pittosporum tobira
Aucuba japonica +
Euonnymus fortunei var. radicans + +|+
Ficus nipponica +
Kadsura japonica +
Litsea japonica +
Vaccinium bracteatum +
Castanopsis cuspidata var. sieboldii +
llex integra +
Raphiolepis umbellata
Raphiolepis umbellata var, integerrima +
Zanthoxylum planisspinum +H[+1 |+
Quercus acuta +
Elaeagnus glabra +H |+
Stauntonia hexaphylla +
Cinnamomum japonicum
Machilus japonica
Ardisia crenata +
Eurya emarginata
Ficus stipulata
Neolitsea aciculata ++
Actinodaphne lancifolia +
Quercus salicina + +
Damnacanthus indicus + ++
Xylosma congestum +|+
Viburnum awabuki +l4f+
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Islands* B{D|G|O|G|U|A|J|G|G|S|D|WIN|S{C|H|T|I!G
RIJIRIY[G[R[M|O|J|M|H{H|A[C|C|J|R|S|K|O

Scientific name
Cleyera japonica + slalelelele]+]4+
Daphniphyllum macropodum + 4|+ ele]e]+]+ +
Ilex rotunda + sl |+ le]a]4]+]e
Korthasella japonica w| falea|e]ele]e] [+]4
Sageretia theezans + dle{+[+]+[+l+]+ +
Quercus glauca elefelelela]a]|s]+]+
Castanopsis cuspidata var. thunbergii + | Page]e]e]+]+ +
Cinnamomum camphora +|+ slalelale]e]e
Buxus microphylla var. insularis +|+ w44+ w1+
Ardisia pusilla sla] La] |+]+1 |+1+]+
Ternstroemia japonica + + I [ ) R )
Osmanthus insularis ‘ + sl+|+]4l+]4+]e
Illicium religiosum slel+lele] (4]+t+
Rubus buergeri + wlalale]el+]+
Piper kadzura slale]alelal+]s
Ilex cornuta +l+ |+ +|+l+f+
Daphne kiusiana + : + slelefe]e
Dendropanax morbi fera si4lele]|+]e]e
Gardneria insularis eletelalete]+
Quercus gilva elalelalels]| |+
Distylium racemosum o lefelelafels
Quercus myrsinaefolia + N I DY )
Fatsia japonica + o]+ l+ls
Elaeagnus submacrophylla + +|+ |+
Camellia japonica for.albipetala + +i|+) 1+
Daphniphyllum macropodum wlale]afe]e
Michelia compressa elelelele]s
Myrica rubra I P P P I O
Citrus tachibana I I [ P I O
Marsdenia tomentosa olalale]ele
Symplocos prunifolia Pl P ) I P O
Elaeocarpus sylvestris var, ellipticus Y P O O P I
Damnacanthus major | e+l
Loranthus yadoriki wl+| ]+
Chloranthus glaber +l+ o+
Neolitsea sericea for. xanthocarpa +|+ +
Lasianthus japonicus +|+] |+
Euchresta japonica |+
Dendropanax trifidus 4|44+
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[slands* B|D|G|0
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Scientific name

Pasania edulis

Actinodaphne longifolia

Myrsine seguinii

Anodendron affine

Evodia meliaefolia

Symplocos lucida

Elaeagnus pungens

Skimmia japonica

Prunus zippeliana

Camellia sasanqua

Maesa japonica

Ficus superba var, japonica

Cissampelos insularis

Viburnum japonicum

Livistona chinensis var, subglobosa
Maclura cochinchinensis var. gerontogea
Gardenia jasminoides for, grandiflora
Rubus rosaefolius subsp. maximowiczii
Prunus spinulosa +
Meliosma rigida +
Trachycarpus excelsa +
Tarenna gyokushinka
Cocculus laurifolius
Helicia cochinchinensis
Symplocos glauca
Elaeagnus reflexa +[+
llex buergeri

Uncaria rhynchophylla +
Rubus sieboldii +
Neolitsea sericea var. aurata +
Flaeocarpus japonicus +

+ 4+ + o+ 4+ + + + o+ + o+ o+ o+ o+ 4+ 4+ o+
+ + 4+ o+ o+ o+ o+ 4+
+ 4+ o+ o+ o+ o o+ o+ o+ o+ 4+ + 4+ + o+ o+ o+ o+

LR T S S S T S S S S S S SR U U R O

+ + o+ o+
+ o+

+

+ o+ o+ o+ o+

* BR: Is. Baegryeong, DJ: Is. Deogjeog. GR: Is. Gyeogryeolbi, OY: Is. Oiyeon GS:
Is. Gogunsan, UR: Is. Ulreung, AM: Is. Anma, JO: Is. Jo. GJ: Is. Geoje, GM: Is.
Geomun, SH: Is. Soheugsan, DH: Is. Daeheugsan, WA Is. Wan. NC: north part of
Is. Cheju, SC: south part of Is.Cheju, CJ: Is. Cheju, HR:W Is. Hirado, TS: Is.
Tsushima, IK: Is. Iki, GO: Is. Goto
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Table 4. Correlation coefficients among the latitude. square. climate elments and

numbers of evergreen broad-leaved plants in the studied islands

L S P MT MTS Cl WI

T1 T2 T3 T1 T2 T3

S -0.458

P -0.581 0.390

MT(T1)  -0.790 0.503 0.640

MT(T2)  -0.773 0.543 0.632 0.959

MT(T3) -0.760 0.515 0.652 0.955 0.981

MTS(T1) -0.626 0.524 0.895 0.785 0.776 0.809

MTS(T2) -0.674 0.559 0.861 0.794 0.813 0.837 0.966
MTS(T3) -0.685 0.549 0.834 0.787 0.817 0.840 0.940 0.996

CI -0.642 0.465 0.560 0.896 0.911 0.930 0.766 0.811 0.820

WI -0.770 0.563 0.632 0.954 0.868 0.860 0.780 0.779 0.763 0.849

NS -0.784 0.457 0.855 0.883 0.856 0.885 0.931 0.915 0.897 0.818 0.870
L:latitude. Sisquare, P:precipitation,: MT:air temperature(yealy mean).

Tl:annual mean, T2:the coldest period(3 months), T3: the coldest period(6
months), MTS: temperature of sea surface water(yearly mean), Cl:coldness
indices, Wl:warmth indices, NS:number of evergreen broad-leaved plants
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Table 5. Precipitation, yearly mean air temperature, number of evergreen
broad-leaved plants and number of species estimated by the
expression(Sp = 0.048 P + 11.0 T - 180) in the studied islands.

P T No. of Estimated
Islands (mm) ("C)  species No. of species A-B
(A) (B)
Is. Baegryeong(*Is. Ganghwa) *1.2244 114 4 4.2 -0.2
Is. Deogjeog(*Incheon) *1.150.7 11.8 5 50 0.0
Is. Gyeogryeolbi(*Seosan) *1.189.7 115 8 35 4.5
Is. Oiyeon(*Gunsan) *1.186.3 128 16 17.7 -1.7
Is. Gogunsan(*Gunsan) *1.186.3 145 18 36.4 -18.4
[s. Ulreung 1.367.4 12.0 18 17.6 0.4
Is. Anma(*Gunsan) *1.186.3 *12.4 22 13.3 8.7
Is. Jo(*Mogpo) *1.1283 * 136 30 22.7 7.3
Is. Geoje 1.661.6 136 37 493 -12.3
Is. Geomun(*Yeosu) 13925 14.7 43 48.5 -5.5
Is. Soheugsan(*Mogpo) *1.128.3 14.1 43 29.2 13.8
Is. Daeheugsan(*Mogpo) *1,1283 145 48 33.6 14.4
Is. Wan(*Is. Jaji) 14496 * 14.1 51 44.6 6.4
Cheju 14400 151 54 55.2 -1.2
Seoguipo 1.718.2 15.8 72 76.2 -4.2
Is. Hirado 2.156 15.5 80 94.0 -14.0
Is. Tsushima 21392 144 83 81.1 1.9
Is. Iki 1,967 15.5 92 84.9 7.1
Is. Goto 2,002 16.3 101 95 4 5.6
FESIEHEGT o|A7MAe AY EHEHAD B Sp = 0.048P + 11.0 T -180

Kol 7 48 Aew yehdn Ao

(Sp: No. of species, P. precipitation,
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