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Island Biogeographic Study on Distribution Pattern of the Naturalized Plant
Species on the Uninhabited Islands in Korea

Chung, Jae Min* and Kyung Nak Hong'
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lDepurtment of Forest Genetics Resources, Korea Forest Research Institute, Suwon 441-350, Korea

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 mainfand, 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 (=—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.
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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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Fig. 1. Number of naturalized plant species (on bars) found in 261
islands.
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Fig. 2. Scatter plot from multidimensional scaling analysis for 229
islands with frequencies of 72 naturalized plant species in
each island. The symbols of 'w' and 's' stand for West and
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(4) 18 (36) 5 (10)

17 (G4) 21 (42) 17 (34) 12 (24)

® 1st=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 S=common and abundant plant.
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Table 3. Simple correlation coefficients for geographical conditions
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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.

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 0519 0219 0.095 -0.054 0.113
South 0551 -0.159 0.095 -0.154" -0.044
Total 0.182" -0.330™" 0.103° 0203 -0.175"
Number of
et West 0319 ~0.023 0.095 ~0.094 ~0.140
naturalized species
South 0.226™" -0411"" 0.177° 0.014 0.256"

'? . Logarithmic values.
R 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 0218  <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 =-0207 D +7512 0.169  <0.001
South

N =1.211 log(4)-0.249 D+6.802 0280  <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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