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ABSTRACT

Altitudinal changes in the vegetation of Sunginbong(984m) in Ullungdo (Island) were inves-
tigated by sample plots(forty 100m?) along elevation and analyzed by TWINSPAN and DCA
techniques. In the results from the analysis of both techniques, altitudinal zonations were
divided into 3 groups such as lower 300m area, 400~700m area, and above 800m area. DCA
and similarity index analyses of elevational ranges showed discontinuities between lower and
middle elevation areas. But there was a vegetation continuum between middle and high eleva-
tion areas. In the analysis of species diversity, there was no significant difference due to alti-
tude except for maximum species diversity which was decreased with altitude. The mean tree
density of canopy and understory layers in the middle elevation area showed the highest
value, and the highest basal area was recorded at the lower elevation area.
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Figure 1. The location of the study plots in Ullungdo (Island)
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Table 1. Description of the physical features of each plot in Ullungdo (Island).

Site 1 2 3 4 5 6 7 8 9 10
Altitude 150 200 300 400 500 600 700 800 900 984
Aspect, S50°E SIOE STCW N20E N60'E N65E N30'E NIOE S50E -
Slope(®) 41 34 20 38 36 32 28 30 12 20
Height of tree layer(m) 11 13 13 8 12 13 13 15 12 6
Mean DBH of tree layer(cm) 25 20 25 10 12 12 12 20 20 10
Cover of tree layer(%) 90 80 70 95 95 90 90 95 90 90
Height of subtree layer(m) 7 4 6 4 6 7 7 8 5 -
Mean DBH of subtree layer(cm) 6 4 6 2 4 6 5 7 10 -
Height of shrub layer(m) 1.2 10 10 10 10 15 17 15 1.5 1.5
Cover of shrub layer(%) 30 5 20 60 40 10 40 90 90 100

No. of species 19 19 21 17 14 15 13 11 11 10
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Table 2. TWINSPAN analysis of the distribution and abundance of trees(>2cm DBH) in ten sites at
each of altitudes on Ullungdo(island)

Species

Plots

Vegetation

M

Group

10 (V@)

Taxus cuspidata

Tripterygium regelii

Cornus controversa

Rhododendron fauriei for. rufescens
Sambucus sieboldiana var. miquelii
Callicarpa japonica var. luxurians
Corylus heterophylla
Schizophragma hydrangeocides
Evodia daniellii

Sambucus sieboldiana var. pendula
Acer mono

Tilia insularis

Actinidia arguta

Kalopanax pictum

Sambucus williamsii var. coreana
Fagus multinervis

Ulmus laciniata

Celastrus orbiculatus

Sorbus commixta

Prunus takesimensis

Acer pseudo-sieboldianum

Acer okamotoanum

Sasa kurilensis

Cornus macrophylla
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Alnus maximowiczii
Celtisjessoensis
Ligustrum obtusifolium
Callicarpa japonica

Sorbus alnifolia
Rhus japonica
Parthenocissus tricuspidata

Trachelospermum asiaticum var. intermedium

Prunus sargentii
Styrax obassia

Pinus thunbergii
Quercus acutissima

Q. aliena

Morus bombysis
Machilus thunbergii
Neolitsea sericea
Pyrus pyrifolia
Pueraria thunbergiana
Robinia pseudoacacia
Hex integra

Hovenia dulcis

Vitis amurensis
Camellia japonica
Elaeagnus macrophylla
Hedera rhombea
Diospyros lotus
Euonymus alatus for. striatus
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* The number of individuals in each plot is indicated as follows: -,

five: 4, six~ten: 5. eleven or more.

none: 1, one:

two-three: 3, four-
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Figure 2. Relationship between axis 1 and axis 2
for the DCA analysis in Ullungdo island

Table 3. Various average species diversity in 40 plots at three altitudes range. Statistically significant
differences among altitude (oneway-ANOVA) are indicated by superscripts. (Unit: 100m?)

Elevation Shannon' Simpson PIE? Evenness Dominance H max
Lower 0.5166 3.2310 0.5321 0.5778 0.4222 0.9213°
Middle 0.5983 3.8237 0.6443 0.6844 0.3156 0.8893
High 0.5004 2.8944 0.5617 0.6166 0.3834 0.8043"
Total 0.5444 3.3671 0.5859 0.6321 0.3679 0.8734

' Shannon' s diversity index uses logarithms to base 10.
*: P.I.LE. = the Probability of Interspecific Encounter.
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Table 4. Similarity indices between altitudinal communities in Ullingdo (Island)

Altitude(m) 100 200 300 400 500 600 700 800 900

200 38.02

300 51.18  64.95

400 23.05 8.09 14.92

500 1940 496 1257 | 51.51

600 2049 527 13.22 | 43.01 60.51

700 21.59 728 1534 | 70.87 64.79 51.62

800 14.32 556 1348 | 62.66 37.15 38.31  52.55

900 2084 571 1328 | 4205 5797 5707 5215 | 48.27

1000 19.25 7.37 1392 | 60.01 4819 3463 67.87 | 60.86 48.62

Table 5. Average number of Individuals at three altitudes range. Statistically significant differences

among altitude(oneway-ANOV A) are indicated by superscripts. (Unit: 100m?)

Number of individuals

Altitude # of Species
Total Upper layer ~ Middle layer Lower layer

Lower 811.7+1811.3 13.5+4.4* 11.8£5.7 786.3+1814.0 8.8x2.7°

Middle 488.8+1088.4 22.1+8.8 13.7+15.8 453.0+1088.6 8.1£2.3

High 186.8+£344.4 10.8+3.1° 4.1£2.7 172.0+344.5 6.4+0.8"

Total 495.1+1214.3 16.1+8.0 10.3£11.1 468.7+1214.4 7.81£2.3

Table 6. The average basal area and coverage at three altitudes range. Statistically significant differ-
ences among altitude(oneway-ANOVA) are indicated by superscripts.

Basal Area(m?/100m?) Coverage(m?/100m?)
Altitude
Upper layer Middle layer Lower layer
Lower 0.478+0.156* 0.052+0.029° 17.765+25.630°
Middle 0.261+0.056° 0.032+0.041 15.440+18.938"
High 0.377+0.142¢ 0.016+0.010" 50.823+30.977
Total 0.361+0.149 0.033+0.033 26.752+29.146
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