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Table 1. Geographical conditions and the number of plant species on uninhabited islands in Korea. Numbers in parenthesis are standard deviation.

Total 261 islands divided into two groups of 'Westsea' and 'Southsea’ types from the multidimensional scaling analysis. For more details,

see Fig. 1
Group Total West South
Number of islands 261 131 130
Average island area (mz) 75,000 (119,700) 93,000 (133,600) 57,000 (101,100)
Average distance to the mainland (km) 14.9 (11.93) 20.8 (11.13) 8.9 (947)
Total number of species 1,109 842 918
Average number of species per island 98.7 (65.76) 92.5 (56.52) 104.9 (73.61)
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Fig. 1. The number of plant species for the observed frequency as the

number of islands found the species. The number on the bar
is the data value in each class.
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group ('Southern’) and 130 in right group (‘Western').
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Table 2. Simple correlation coefficients for geographical conditions and the number of plant species on islands. The island area and the number
of species were transformed into logarithmic value. Numbers below and above diagonal space are correlation coefficients and probability

of significance, respectively

Variables Species Island area Distance to mainland ~ Human disturbance Latitude Longitude

Species <0.001 0.923 0.179 0.958 0.860
Island area 0.503 <0.001 <0.001 0.151 <0.001
Distance to mainland -0.006 0.376 0.718 <0.001 <0.001
Human disturbance 0.083 0.288 0.022 0.055 0316
Latitude -0.003 0.091 0.306 0.112 0.958
Longitude -0.011 -0.260 ~0.373 ~0.062 -0.369
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Table 3. Regression for geographical conditions and the number of plant species on islands. Abbreviations: log(S) = logarithmic number of all
species, log(4) = logarithmic island area (log of ha), D= distance to closest mainland (km), H= strength of human disturbance, Lo =

longitude, and La = latitude

Group Regression equation 'g Prob*

log(S) = 0.219 log(4) +4.153 0.253 <0.001

Total log(S) = 0.257 log(4) —0.011 D +4.278 0.297 <0.001

log(S) = 0.269 log(4) —0.012 D —0.041 H +4.364 0.305 0.104

West log(S) = 0.231 log(4) +4.023 0.270 <0.001
€

; log(S) = 0.231 log(4) +0.073 La +1.421 0282 0.141

log(S) = 0.246 log(4) +4.244 0.303 <0.001

log(S) = 0.278 log(4) —0.020 D +4.390 0.392 <0.001

South log(S) = 0.298 log(4) ~0.022 D —0.063 H +4.527 0.408 0.067
|

log(S) = 0.317 log(4) —0.020 D -0.073 H +0.294 La -5.634 0422 0.090

log(S) = 0.320 log(4) —0.012 D -0.070 H +0.929 La 0.440 0.048

-0.251 Lo +4.210

* Probability of significance.

Area
0.618
0.376
0.288 Distance -0.236 Number of
species
0.022
-0.089

Disturbance

Fig. 4. Relationships between geographical conditions and the number
of plant species (log scale) based on data from the data of 261
islands. 'Area’ and 'Distance’ mean the island area (log scale)
and the distance from island to mainland, respectively.
Numbers on the line are path correlation coefficients.
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Relationships between Geographical Conditions and Distribution Pattern of
Plant Species on Uninhabited Islands in Korea

Chung, Jae Min* and Kyung Nak Hong

Department of Forest Genetic Resources, Korea Forest Research Institute, Suwon 441-350, Korea.

ABSTRACT : Correlations among the island area, distance to mainland, latitude, longitude, human impacts,
diversity and composition of vascular plants were investigated by analyzing data on 261 islands(10.3% of total
number of islands in Korea) selected from the annual reports for 'the natural evironment survey of the
uninhabited islands in Korea' published by ‘Ministry of Environment' during three years from 1999. The area
of surveyed 261 islands ranged 1,100 to 961,000m’(average of 75,000m?), and the distance to mainland ranged
0.15 to 51.5km (average of 14.9km). Total number of plant species recorded in those islands was 1,109 species
throughout 30 families, and mean mumber of plant species of each island was 98.7 species. Native species
were 1,003 species (90.4%), and exotic species were 106 species(9.6%). The families with the largest number
of species was the Compositae with 114 species, and followed in the order of Gramineae(90), Leguminosae(54),
and Rosaceae(53). The result of multi-dimensional scaling analysis based on the plant species composition
showed that 261 islands were distinctly divided into two groups, western sea group(131 islands) and southern
sea group(130 islands). The islands of western sea group(average area of 93,000m%) had greatly larger area
than them of southern sea group(average area of 57,000m2), but the average number of species (average
species of 192) per island were less than in southern sea group (average species of 233). And, the pattitioning
into two groups was responsible for the species restricted to southern than to western sea group. Therefore,
this results suggest that the distribution pattern and the composition of plant species could be also affected by
the latitude of the island. When the species-area model was applied to total island and plant species, these
results indicate that the island area was the most significant predictor of plant species diversity, and the distance
to mainland and the human impacts were also shown to be significant predictors of plant species richness. But
when applied to both groups of islands by the stepwise selection method, the result showed that islands of
southern sea group were greatly affected by the factors such as human impacts, distance to mainiand and
longitude than western sea group.

For the purpose of conservation of natural ecosystem on the uninhabited islands in Korea, we will also
examine how the human impacts and the invasion of exctic plant species will disturb the native species diversity.

Key words : Exotic plant, Geographical condition, Island Biogeography, Multi-dimensional scaling analysis,
Uninhabited island, Vascular plant species
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Appendix | . A list of annual reports for ‘the natural evironment survey of the uninhabited islands in Korea' published by 'Ministry of Environment'

used for this study
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