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ABSTRACT

Distributional pattern of vascular plant species in terms of species-area relationship and distances from

their species pool on the 53 islands selected in the South Korea were studied.

From the relationship between vascular plant species and area the equation of species-area was established

as the follow;
S=cA*
¢=135. 52
z=(). 226
S; number of species

A; area of island

In the equation the Z value 0.226 is lower than those of any other localities reported in the world. Z value

increased with the increasing distance from the species pool while C value decreased.

The relationships of Z and/or C and distance from species pool, D, were established;

Z=0.002D+0. 176
C=—39.5log D-+-178.5

The tendency of common species decrease of them with the increasing islands was fitted to the Fisher’s

logarithm series. Common species 50% above was 39 species, including the most common species, Pinus

thunbergii. Quotient of Similarity value by Sgrensen (1948) on common species was relatively low ie. 0.27~

0. 46.

It is noticeable for their vegetation conditions that the naturalized plant as a indicator of disturbance,

for example Erigeron canadensis, was widely distributed.
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2 #sk & 4 ook, Arrhenius(1921)9] &3 S=
cA’e Ry = ITIE Hbifol A 2] species-curvest
individual-curve?] canonical hypothesisz %#Hs &=
7 o 2 A (Preston; 1962, MacArthur & Wilson; 1967,
Kimoto; 1976), fr 7t EHIAYQL models 97
¢] t}(Kimoto; 1976).
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Fisher’s modelo], 10-2km?~10km?o}| 4 &= Arrhenius’s
modelo] F 43k} (Williams; 1943, Kimoto; 1976).
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Fig. 1. Distribution of 53 islands studied.

Table 1. Localities and sources of floral data

Distance

. . Area from o Dlora .
No. Locations of islands (km?) species gg{;:g SNo. of Reference cited
pool(km) pecies
1 Is. Ganghwa 37°43’'N 126°27"E 319.82 5.0 204 366 Chung & Kang(1971)
2 ls. Yeongjong 37°29'N 126°32'E 39.90 5.0 235 317 Hong(1958)
3 Is. Jagyag 37°29.5'N  126°35.5'E 0.07 2.3 167 219 Yim et al.(1981)
4 ls. Muie 37°23'N 126°25’E 9.50 17.3 110 142 Kim & Lee(1980)
5 ls. Deogjeog 37°14’N 126°08'E 21.90 32.1 307 464 Lee et al.(1957)
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48 lIs. Eulsug 35°05.5'N  128°56.5'F
49 ls. Ogideung 35°03'N 128°52.5'E
50 Is. Gadeog 35°02'N 128°50'E
51 Is. Juck 35°12'N 129°13'E
52 ls. Ulreung 37°30'N 130°52'E
53 Is. Dog 37°25'N 131°55'E

0.82 1.0 53 64 Kang(1970)
0.15 5.1 37 51 Kang(1970)
20.77 5.0 380 572 Lee & Lee(1954)
0.01 0.5 80 90 Lee & Yim(1975)
71.70  135.7 342 643 Oh(197®)

0.17  223.0 50 69 Lee(1978)
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2 Ao FEEme ShfEBe RS Age
Arrhenius(1921)9] BiX S=cA’E FEMstgch o)W
7 Qe Aol Co} Zzko] s e} species pools] e
Nl o] FEMol whel oAl #ItestE gdistglch
7]l Se HH, AxHM Cd Z+= BR=EA Ce
AR #E el @A, Zt habitate] B
=E A—-fE Jebdch

MEE 1° MRS Hiten dtu HELMS RAE
a2 she] N36°~37°9} N37°~38° R fiaste
1318 &t BMEE UaE N33°~34° B Wit
o EE wol e BHLY RINE UAAA M8
B EM7Y, 28lx N34°~35°3) N35°~36° Bfl-e 4
# 20f@sh 12fEe] EMUZF @OEES syt =¥
species poolz ¥-el 9| Hif: Mol MR HME
2R, BEE HEE X, JlE Bl BRRR
S 4 AR e RABEE MR 1:50,000 &
1 : 250, 0005 B8 (BES7 HuTREE < 1981) Lol A iiste] bR
Hio) fpEe] whel Skm BUA, 5~20km, 20~40km,
40km Pl ¢ ERE B 4F 16, 13, 14/
11{f Bt Ba=El 25 gty

R % RE

1. BMESR

Wil 2,900ff EMRS] AfiE B B, N, W
ol 27k 331, 1,387, 1,480{A== WGl THTil
#bhs] ol gleh. WEEL 0.1km? LITF2 49 ot AlA
A9 oF 756%%& Foldtxm glvh(Table 2, Fig. 2). #t
FE el EMEe = il & M HAME
et i g AoE naldh

2. M—EMMGR2 —HRX

BB RS 53(E LMol A8 iyl B—Emim
He FE0.3ha)E Brststel Williams(1943) 7 87
el SAicl A IR A5k Lol Moz Mol
Arrhenius®] ERBRE @Al FBostL

Table 2. Distribution of islands in East, West and
South sea in different area class, South

Korea
Area - Number of Island
(km?) "E. Sea W.Sea S.Sea  Total
0.0~0.1 28 1069 1081 2178
0.1~1.0 3 185 268 456
1.0~10 1 108 101 210
10~100 1 24 26 51
100~1000 . 1 3 4
1000 . . 1 1
Total 33 1387 1480 2900
Egl;
1
8
¥,
5
it
: ]
% o 10 10 100 1000 10000 km?

Area of island

Fig. 2. Distributional frequency in different area
class of islands in South Korea.

= species poolZ ¥l B FE7Y 0.1kmz 744
A mEsE 228kmz A Wel, GHEEO B8
£ 308 (M) ~1, 4821 (M ED o 5 HAEs o+ (Table
1.

53 SRel %E M ERASE log S=0.226 log
A+2.1322 o] KXY WHEE EE Me Skt
F=81.762.2 F(1,51; 0.01)=7.188.c} 222 K
ERE WAL = % BEL 0.01 AKoR HE
2 f[Eg mEoelt(Fig. 3).
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Fig. 3. Relationship between area of island and number of the vascular plants in Korean Peninsula.

o] vbelyt 0w (Table 3), #73) Preston(1962)2] # o (Fig. 4.

SifH 0.260]+} Galipagos Bflo] Re Lififpol A BHIR N36°~38° [ fiile log $=0.238 log A+42.115
0.3258) Hlesls =) 9 Bk olAe ®WbEY] FSE N35°~36°ELfile log $=0.267 log A+2.164
Bl Bk HERRE iy JFE kEHdY Re N34°~35°[ER1& log §=0.191 log A-2.136
2 Ee) WOt ERslgd e, o % Bk 4o N33°~34°BEfl e log S=0.262 log A--2.147

2 Aoz o hER TRl adfiolE W & ol & ol W EHER Fgol #7 17.5, 10.8,
e A uhd oz EMNY el vk & 22.0, 19.62=4 F(1,11; 0.01)=9.65, F(1,10;
Bafy MRS JehiA 2 iReln A Ao 0.01)=10.04, F(1,18; 0.01)=8.29, F(1,6; 0.01)=

3. €2} Zziol WML 13.7558.0F 22 EEERE WMEAZ T v HE

o R~

wapre] o) =E BE-EHMAGAE 2 e 2 2 0.01 kHEioR ol HREKE WmER 1A

Table 3. The comparison of z value in various taxa of land plants and animals on archipelagos

Fauna or flora Island group z Authority
Carabid beetles West Indies 0.34 Darlington(1943)
Ponerine ants Melanesia 0.30 Wilson(original)
Amphibians and reptiles West Indies 0.301 Preston(1962)
Breeding land and fresh-water birds  West Indies 0.237 Hamilton ef al.(1964)
Breeding land and fresh-water birds  East Indies 0.280 Hamilton et al.(1964)
Breeding land and fresh-water birds  East-Central Pacific 0.303 Hamilton ef al.(1964)
Breeding land and fresh-water birds  Islands of Gulf of Guinea 0.489 Hamilton and Armstrong(1965)
Land vertebrates Islands of Lake Michigan 0.239 Preston(1962)
Land plants Galapagos Islands 0.325 Preston(1962)
Vascular plants Islands in S. Korea 0.226 Present study
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Fig. 4. Relationships between the number of vascular
plant species and areas of the islands in
different latitude.

Y 04 HETEMS] B 51 (Nomura; 1937)0]
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Zoz 7o wel MEHES EMEE Al HEY
A7l A HWHo g MRS HE 5o mE BRI
Wil MER s welrlde dF F& Rl gl

. aelm N35°~36°EEMS] C . Zztol 743 %A
Bhd AE o] ERIoE HRUBES 35 fn el 3
AATFA @Bael del M Aol ¢ A5 YH

7t ¥ ek, = N34°~35° ol & #NE, RE
E, B, 2B, ML, BEfE 5 LAY species
poolz ¥-6l o] BHEEZY shzba Wffel W& B Uk
el gle} kbt ¥ @ fEE ek glch
MacArthur & Wilson(1967)0) 3=l 4ol Ao
9] 44t immigrationsl extinctiong)
model = HHIE = o]« 9] immigrations extinction&
species poolz 518 BigE 49 ER HEE TE
th. 7] A & species poolz¥H-elo| [Eike] HEE
By $8te] 7 FEfel <& ME—-EMMGRS #E X
= ohgsh Fe(Fig. 5).
5km A& log S=0.178 log A+-2.238

equilibrium

skm~20km & log $=0.213 log A-}+2.154
20km~40km¥= log S=0.223 log A+2.056
40km [J |-& log S=0.329 log A-+2.039

ol & Kol W WAEE Fatel A4 17.2, 11.6,
16.7, 47.1% F(1,13; 0.01)=9.07, F(1,11; 0.01)=
9.65, F(1,12; 0.01)=9.33, F(1,9; 0.01)=10.56%.
t 2ER BEEHE WRAZE T dx R 0.0l
KWz WER Hiisto.

FEREel s®inel =B Zate A A g fEEE, C
e WA g Vet gl Zzke f@ﬂut i
s eikel A Ao} Wikte]l # Ao wlel topography s}
Btk o] ko] o7l o] habitate] Fig—ikel k)
PREEE REe] 4EE ik, v g fBFe FrE
AT 8 (MacArthur & Wilson; 1967) =, 4 qL9)
dozde R Aoz BFEYE 5 doh(E; 198D).
= O3t FolA taxond| MY HEHENA ) Lol
Bl FEe AKfrshe #BlE B|Eie e AW
g okl A = WA=, Co) Eine JEmEER el
A el fH2 immigration ratee] #ine] wE i
Bz B/BAYL 4+ dvtMacArthur & Wilson: 1967).
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Fig. 5. Relationships between the number of vascular
plant species and areas of the islands in
different distance from the species pool.
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species poolz H-elo] (o) w& Hi# Z9 Cghe
B £% Z=0.002D+0.1765} C=-—39.5 log D+
178.59) Bk o2 Jebd 4 glgeh o Eol ¥
 BAEE, §iHL Fitel 57.06, #%%7h 68.630.2
4 %% F(1,2; 0.025)=38.513} F(1,2; 0. 01)=98 50
o HiEd gorz WEREE WMEAZ F & W
& 0.01~0.0252 HESF MmEHlctFig. 6,7).

o714 Czhel BEgEEno =& HEEHL Wi
equilibrium modele] 4] species poolz B.&le] PRt
fme] «}E immigration rate?] M4 (MacArthur &

Wilson; 1967) 91 BiiA o1 & « =9 Hokst gl

~
T

N\i_mber of common species{log)

i

0 05 1.0 1.5
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Fig. 8. Trend of decrease in number of common
species with increase in number of island
surveyed, by 53 islands floras.

4. #iﬁi!°l L
LWl e dBlsmEE M £ AR,
Eﬁiﬁﬁ«] Winel =& J’—;ﬁ%%{"] M Fe Fisher's

logarithm series(Fisher et al.; 1943)¢] i {r3lelch
(Fig. 8).
531 KM 27fHS] 4 %, 50% LlES =2 HIE

2 vehbE e # 39fe s, FlEE %ﬁm 4,
W flok FFF 3, AnEL, TEERe FFAUTH 2
gol e, = HESAEIES Pinus thunbergii(77.4% ),
Cocculus trilobus(71.7%), Setaria viridis$} Puerario
thunbergiana(69.8%)2 Jigo] = H{kHIml
canadensis(52.8%)7 WA H4iE A& we [h#Es)
AR TEom HRIEMel ol Mitislel &%
kgt ek (Table 4).

Wl R A SEEEe] 43 Quotient of Simil-
arity value (S¢rensen; 1948)8- sl BAILELSF I
#wEsel 0.5710] A ¥, i:I:a"{éﬁb&P WSS 0.259
7} Fbg Rews, 2E Abele] HEE AR 0.27
~0.469] HiFel 3l=t(Table 5).

o] 9] "ﬁﬂ% 4‘5%(??”“&5(Kim0t0; 1967) o 2 #mst

Erigeron

of Mo , PAILE: B s E fi sbigel el o
Az %% aﬁtﬂ)@ig et U Aoz e g
Vel gl o (Fig. 9).
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Table 5. Quotient of Similarity value (S¢rensen, 1948) between several islands selected

A. Is. Ganghwa 1.0

B. Is. Deogjeog | .427 | 1.0

C. Is. Jin 370 | 426 | 1.0

D. Is. Geomun | .295 | .308 | .358 1.0‘

E. Is. Jeju | 260 | 307 | .340 | .265 | 1.0

F. Is. Namhae | .259 | .349 | .396 | .306 | .267 | 1.0

G.Is. Hamsan | .330 | .491 | .456 | .359 | .324 | .34 | 1.0

H. Is. Geoje | 275 | 372 | 420 | .30 201 | 1391 | 425 | 1.0 |

LIs Gadeog | .373|.520|.499 | .30 .34 | 007 | .om |.m13] 10|

JJe Ve | 276 | -3 | 17 | 295 | 25 | 2os | 304 | oo | 3w | 1.0
s w e oo le oln|cl

- \_H__ o e r.c Tengnac

5.
415 Deog;eny

Is. Jin

2

1s. Geomun

£

1s. Jeju

F
Is. hamhae
—

' G.
. :/“'\*\‘_vl/\‘v/‘\\ 15. Har san

Is.Gecje

Guotient of similarity

I
Is.Gadeog

s Ulreung

. 9. Comparison of the similarity quotients bet-
ween different localities.
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