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Island Biogeographic Study on Distribution Pattern of the Naturalized Plant
Species on the Uninhabited Islands in Korea
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ABSTRACT: For the ecosystem conservation and the effective management of naturalized plant species on
261 uninhabited islands distributed in southern and western sea in Korea, we tested the interrelationship
between the pattern of distribution and dispersal of the naturalized plant species and the factors of geographical
environment of uninhabited islands such as island area, distance from mainland, latitude, longitude, human
impacts and habitat diversity. Out of 261 uninhabited islands surveyed, 106 species of the naturalized plants
occurred on 229 (87.7%) islands. The naturalized plant species per island averaged 4.6 (SD=4.07) species,
and plant species number were higher in southern group (87 species) than in western group (64 species) of
islands. Plant species occurred on more than 100 islands were three species : Rumex crispus L. (153 islands),
Erigeron annuus Pers. (130 islands), and Conyza canadensis (L.) Cronquist (121 islands), the highest grade
'5' of 'degree of naturalization'. The occurrence frequency of 106 naturalized plant species was significantly
correlated with island area, distance to mainland, strength of human impacts, and latitude and longitude.
Correlation coefficient (r=—0.330) between occurrence frequency and distance from mainland was higher than
between occurrence frequency and island area (r=0.182). The result of path analysis confirmed that plant
species number was significantly affected by island area p=0.336) and distance from mainland (p=-0.490), but
in this analysis the effect of human impacts on plant species number was very weak (p=0.003). On the basis
of these results, strategies on the conservation of ecosystem and the management of naturalized plant species
in the uninhabited islands of Korea were discussed.

Key words: Island biogeography, Multi-dimensional scaling analysis, Naturalized plant species, Path analysis,

Uninhabited island

o] el 2ol ofelgo) B
N E

o= wag ol o AgAkEel oa) s} A7]

2-guele] AFAEL 1. W. Pallibinol] 23 1898 ¢l A&

AP EL Y2 2u2 o] Ylof ofdf AAYAE HlojL}
A28 o) 22k 0 &2 A sto] ARYAER HAsh A3
sk Y A== goysw, Al AEo] AWjAE Bloju of
Agl k= Ax 23 AR T 2001, 7 A 1980). 18]
A EL 9 A71ell whet fA) ool AAstS Ao 5
As= AP AR ER NE old7AE T A E, NF
o FHHE A AsPEE = SR B 2001),
Hh 52002)2 3AZ1(A 171 A0E o]% 19218744, A 27):
1922 71963, Al 37]: 1964 ~ A= E-F3I0ITE AP 8k
B T2 A AR, 9491 59 F40] WEA| 7] Wil &

ool mE T} L] FhE o] ghom 1980dell Sl
o] 2= 20099 A& @H] ARk 277 11069 F3H4=
& musY, B S 4% 257 AL WA 2A
o 27159 BEE waaen, uvl% £ ekl o 00
oJFo] B Ao R FHIIGI

Te)al A= F ¢ Bk ot st Sk g d
AR BAE B Al RELs) FUEE S E02 4
2Z=lo] 9l AEE H718l= 8% (Degree of naturalization) 9}
] A3} = (Relative Naturalized Degree; RND)7} A A& o] 910
W], gk 71540 o5 EAI5 (el S

D O
* Corresponding author; Phone: +82--31-540-1062. e-mail: rhuso@foa.go.kr



490 AAR-T A 1. Ecol. Field Biol. 29 (6)

o7 Hrlelr| 9t A8} 2|93 (Urbarnization Index; U %]
%2 014513 ALk} 41 1980)

A G Ak AE T2 HAE dom, oy
AdE F o] AA S| vhal wefo] wegh FEjEA o5
of alghol] ofal HA | w L 35 I of HriWl 2001).

FAEAE 9l EA k= g QIke] 1S A 7]
ol WA} PR o 449 4 Rlevk Seelel A4
ZAHE 261709 1A T A 22.6%(597])7F st E7] 2
& 71| Wholut AL 29, bR 9 1914 addo] A
stglon, 53] A2 FHdd= H2AUE MHx, o714

&)

I} 2002).

MacArthur2} Wilson(1967)2] AAEA| )4 Adol| A2]8h=
AE T Ao WAy ZE9o] A, A Aax9] thef
Aol Aol $3k o] 2o RA AAZ ] A= A5 Alo]

THKohn and Walsh 1994, Whittaker 1998).

ShitEo A AR EA 2T A= 5371 EA1 o glgt
A= 9 1982) 7} 261 709] F-Q1EAel| tigh T2l E
§ 2002), 28] 7170 Aol dhgh vule] Fe] ek H
2000)°] =33 v} Uk

RE Aol 78 AF 821 Tl sl HYF
REjAS] 220} 750l IA G HAE 8”104
ok A7 o]Fo XA @A ATKPierre 1996)

AASR] A= 18k A =] 79 BE7F B Tl
A3 W% BEgk Folbd Zlofn, Hgk LAlgle] whE T g
TE IR F8t A5 A Gite] e KEE A
o= yehrt

whEbA] 2 AT SEuEke] FRIEA A AEjA] BEY
A EZ] a84 A5 Y5t AAYEA A WY
£l o3t AP EF] Harel &4t pattern B A ] X4 §

Ashel gy BAE Ao,
ME o

x2 7Y % 2

B ATE A AAISE Adar FRIEA 218 =
AP 1378 A9 B314(1999d T20011d E7Holl A a3
26170 Aol et AR 2A, AEAE 1,1095F A= 106
TS FE8t B 540 whet Mg (131702
TR (1307 22 s, Aks e A A2 4
$(2002)] W FUe FgoR stk

T a B ATeAE AT U] 54 ASHE T s
FAEANA AR BE AE5AE 5 A ES A9l %
AEZ(AMA =T QYA E EFhoz FAECh At
= Al 2B Ale 28 Fo it A7, Asks, A
43 52 ¥ 5 002)00 weh ERsksith At A7 1)
1921 ©]A, 2) 1922 71963, 3) 19643 o] 5 &AA|74#| 2] 37]
2 o, Askes 1) 39, 2) 25 AL =249 £¥,
3) & JHAS] B B, 4) v Al AA T 5) o
AL B BE 5 55HoR e, Ayl ) 1d
A 2, 2) 294 25, 3) thdA 28, 4) SR 45FE T
BTk A4S SAS 2 13(SAS Institute Inc. 1989)2
A8t

1>
e

Am Y o

HEMEES 2=

ZARE 26170 =M 5 AASAE T2 229(87.7%) 71 Aol A
% 106%0] A Table 1). T oA F3k7} 165(15%)
o= 7 Bkem, Hii(7%), T, PEH6D) I
o} uF 52002)2 vt A4 AN E 271F T H8a)
63(232%) & 2= 7P wako, watel Fae 747t 4857 19
Fo2 HausilEt, I3k AEo] tlFE T (pappus)S 2
= THachene)ZA] Bl 93], T2]a WA} FIAES
B2 el Hel7hA] &olshAl Aurt o] Fo)#]7] Wil A
o2 e

agal B G A E T4 He 465 (3T UL SD=
4.07)0100m, 20F odo] ZAkE EAE F 47)%lom, Ao
W e S uECAE a1 Aol 258 0] ZARE I
SPAE T AR LE(64) Bk Wl LE(878) 0l S5 A
oA wokom, 1F WA Tl tigk FskEe] nlgolA

Table 1. Number of total plant species and naturalized plant species in 261 islands (Number in parenthesis is standard deviation)

Group* Total West South
Number of islands 261 131 130
Total number of species 1,109 842 918
Total number of naturalized species 106 64 87
Average number of species per island 98.7 (65.76) 92.5 (56.52) 104.9 (73.61)
Average number of naturalized species per island 4.6 (4.07) 3.5 (2.85) 5.7 (4.78)

*Total 261 islands are divided into two groups as 'West' and 'South' from Chung and Hong(2002).
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islands with frequencies of 72 naturalized plant species in
Fig. 1. Number of naturalized plant species (on bars) found in 261 each island. The symbols of 'w' and 's' stand for West and
islands. South island group, respectively.

Table 2. Period and degree of naturalization, and life-form of 50 herbaceous naturalized plant species, introduced by accident

Period of naturalization® Degree of naturalization” Life-form

Terms Sum
Ist 2nd 3rd 1 2 3 4 5 Annual Biennial Perennial

No of species (%) 50 (100) 34 (68) 5 (10) 11 (22) 3(6) 7(14) 18(36) 5(10) 17 (34) 21 42) 17 34) 12 (24)

* Ist=before 1921, 2nd=1922 ~ 1963, and 3rd=1964 to present.

* |=rare plant, 2=local and not abundant plant, 3=common but not abundant plant, 4=local but abundant plant, and S5=common and abundant plant.



Hat MEZO| 2xo} A Q0I

AR AA A F 1,109 A ko] tisle] A W
Auto] ol ahAl & IS Hl| vk, 1067 A8t =
T =9 REdd= BA WA SA] ko] HuAY, 17k 7t
A AR 2 AR Tol BT foek Aeds yehilen,
AR g Agleke] Aol v e Ao Yt
THTable 3). A G A T59)7F Eofdol me A8 W)
o] TRz AP vl =a AuEE EAR TR = 0.336),

e
3
e

of

=

A

4
o
Yy

113 WAE AAshs AE 2 9mrt
Tl A B sl 3 22
o] ek Ael s sk 8<lo)7] wi
=37 axle) A4 5 vjekehs A
Aelstatet.

SAE Fe A WA o] ST,
7t 7Pk S7E S7rsk e, <1
T Wshs WA} QRRMIe] Al mhe
S A vuld g3 mAe Aow et
(Fig. 3). Chown 5(1998) H|= A3} 8} Lwrko s w9

Y N

_l
do 2 e

o

fitl

M

1%

i
&Mooy |
)

= O
Lo R

ojN 10 ox
_ﬂorﬁ
Z

A

=)

b
iy

A 2 2 22 d

1%
=2
>
rlr

[e)

Sy
T
NN

ETAE=

Ry
2 o
iz
=
=
it

T

of BX Fel QIXF ol Fasitka FAsIginh ey
Chown 5(1998)2 2)%4] ekl tj
], E4g A 521 948 Q1914
o= shalal 5 1995), freles 3¢
AT A= tha zbel7t Sirh

AR A% F 1,109F0] 3 H2EA = mE o] F
ol WA= Fge] Al Rk FH 5 2002), A E T
= Ao At Ad 2 29107 283199 THp=—0.490).
F3k A3 1Rt el gl &3 BAA FAsEre] F

o

1. Ecol. Field Biol. 29 (6)
7ol &x|9le] Hgk Ag] Wl 1 & JFS v oz
LR o, WA o] A= T EelA] B Uk
TKFig. 3). Fall15e EAolME AstEget IS A4
o ks Blov A4 adte] EAoME Q7] ol
upe} ASErTE Folte Ao YRt b o g Izt
ol skl wet AskETE SolUAIRK AL 5 1996), 7

42 B0 & 3T AFo] oA AAY 71 o)
NS} o] ojs) Aj oz AL He AsEE 2

o
2 JE

4oz AAY £% 9, 1en RARAE A e W
Aoz @7o] desh] ol 54 HA5HEF] el
A AolAl= T ASEE AR olele = e

PALe)

N

ok g B ele] QKM A #4le] eleh )

I: G
i LE T
LIS T | R B =

WL [iistanc

1l =EHI Furmioe ol
1 N
i 'Inl'lll-.:l maiur alirsd shockes

T: 0.0eF
[EE | AL )
1| sk [ s ]
we 0014
LLIHE

" LV D net

Fig. 3. Path diagram among geographical conditions and the number

of naturalized plant species. 'Area’, 'Distance’ and 'Disturbance'
mean the island area (log scale), the shortest linear distance
from mainland, and the strength of human activity in island,
respectively. Numbers on the line are path or correlation
coefficients, and the abbreviations as 'T', 'w' and 's' mean the
results from total 261 islands, 131 in West and 130 in South
Group, respectively.

Table 3. Simple correlation coefficients for geographical conditions and number of plant species on islands

Factor Group Area’ Distance Disturbance Longitude Latitude
Total 0.503" -0.006 0.083 -0.011 -0.003
Number of species’ West 0.519™ 0219 0.095 -0.054 0.113
South 0.551"" -0.159" 0.095 -0.154" -0.044
Total 0.182" -0.330"" 0.103" 0.203"" -0.175"
Number of .
, . West 0.319 -0.023 0.095 -0.094 -0.140
naturalized species
South 0226 -0.411" 0.177 0.014 0.256"

12 . .
@ Logarithmic values.
*k

T Significant at 0.1%, 1%, 5% level, respectively.
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Table 4. Regression for geographical conditions and number of
naturalized plant species in 261 islands

Group Regression equation R p*
Total N =-0.113 D +6.267 0.109  <0.001
ota
N =1.065 log(A—0.158 D+5.683 0.218  <0.001
West N =0.699 log(4)+2.486 0.102  <0.001
es
N =0.846 log(4—0.044 D+3.189 0.127 0.056
N =-0.207 D +7.512 0.169  <0.001
South

N =1.211 log(4)—0.249 D+6.502 0.280  <0.001

' Probability of significance for the partial regression coefficient of
the variable added newly on the equation.

Note: N=number of naturalized species, log(4)=logarithmic value

of island area (log of hectare), and D=the shortest linear distance

to mainland (km).
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