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ABSTRACT

Division of ecoregions having respective functions was attempted through quantitative and
qualitative analysis on vegetation diversity, and heterogeneity and on soil environment of the
study sites. Field research was carried out in a square of 81 km? around Andongpo (126°38° E, 37°
30" N), Kimpo-gun, Kyonggi province. Conventional methods applied are as follows: classical
syntaxonomy by the Zirich-Montpellier School, interpolation method to determine the degree of
diversity, heterogeneity and distribution pattern of vegetation, and correlation analysis between
soil properties and plant comrmunities.

41 plant communities were identified and composed of 6 forests, 4 mantle and 31 herb communi-
ties including 6 saltmarsh plant communities. In a mesh, number of plant communities was highly
correlated to the number of species. The highest number of plant community and species was 25
communities - km~? - mesh™! and 381 species - km™2 - mesh™!, and the highest value of veg-
etation heterogeneity was 28.1 species - community ! - mesh™!. Their lowest numbers were 4
communities - km™ - mesh™! and 28 species - km™?- mesh™! and 7 species - community~! -
mesh !, respectively. Contour map on vegetation diversity and heterogeneity enabled us to estab-
lish two regions: coastal and inland vegetation. Isoline {150], [10] and [15] on the species diver-
sity, the community diversity and the vegetation heterogeneity, respectively, were regarded as
ecolines in the study area. Cl~ content was recognized as the most important factor from corre-
lation analysis between soil properties. Ordination of sites indicated that the study area be divided
into two edaphic types: inland and coastal habitats. It was considered that the extent of
desalinization in soil played a major role in determining the species composition in the reclaimed
area. By matching edaphic division of habitats with division of vegetation structures, designation
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of ecoregion was endorsed. The approach of current study was suggested as an effective tool to
implement an assessment of the vegetation dynamics by the disparity of natural environment and
anthropogenic interferences,
Key words: Contour map, Diversity, Ecoregion, Interpolation, Landfills, Vegetation
heterogeneity
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Fig. 1. Map of study area, Solid circles indicate relevé site.,

B HAHA $H gz e A A $7gridot W89 contour AEE AT = gl in
terpolation iejct. zt Aol g Al BFu AEgFere] R (FF /47, 25 /AR
& Az &l 2RY 470 2 REHA oM, Ao ol AP (FR/THF)S AR el U
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17 2=ARRE A8t 2p ZARAIvie} 5 7 AFolA §7122(L-02)S A 78 3 Zo] 10
cmoll A A H skt Ede] FalgatE 249 EA(soil texture), EU-S% (soil temperatu-
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Table 1. Number of plant community (C), species (S) and S /C ratio occurring in 81 meshes

Mesh g gy | Mesh g g | Mesh o o g
No. No. No.
1 9 214 238 | 29 12 2 189 | 57 4 28 7.0
2 12 192 160 | 30 17 22 136 | 58 4 4 103
3 19 309 163 | 3l 15 23 159 | 59 17 258 152
4 23 319 139 | 32 20 266 133 | 60 16 253 158
5 13 264 203 | 33 2 29 127 | 6l 10 250 250
6 n o7 243 | 34 13 23 172 | e 17 381 224
7 19 311 164 | 35 16 247 154 | 63 9 196 218
8 10 26 226 | 3 15 247 165 | 64 4 4 103
9 13 216 166 | 37 15 253 169 | 65 1 207 188
10 12 21 184 | 3 9 253 281 | 66 5 49 9.8
1 14 250 179 | 39 10 25 205 | 67 4 100 250
12 17 27 15 | 40 12 180 150 | 68 13 291 224
13 6 302 189 | 4 11 45 132 | 69 16 208 186
14 19 311 164 | 42 19 38 162 | 70 6 181 113
15 12 245 204 | 43 6 253 158 71 20 273 137
16 15 253 169 | 44 15 955 17.0 . 72 13 220 169
17 4 20 171 | 45 14 244 174 | 73 - - -
18 13 20 177 | 46 5 49 98 | 74 8§ 102 240
19 17 23 131 | 47 4 28 10| T 4 8 70
20 12 24 170 | 48 5 4 84| 76 7 9% 137
21 19 269 142 | 49 5 42 84 77 10 198 198
22 18 314 174 | 50 4 4 103, 7 13 255 196
23 12 23 194 | 51 4 41 103 79 13 222 171
24 6 249 156 | 52 11 146 133 | 80 17 262 154
25 22 3% 148 | 53 24 313 130 | 8 8 196 245
2% 25 338 135 | 54 22 24 120 | - 50 o124 161
27 ol 323 154 | 55 10 189 189
28 n o1 s | 56 5 42 84 . 54 880 A7

A & % (electric conductivity, E.C.), #7183 (organic matter, O.M,), F& A% (total ni-
trogen content, T-N), -+ &8¢! 2F(available phosphate content, A-P) 2 ¢ A& & (chloride
content, Cl) 521 & 1071 &=l disted EA A0 (4 5 1993).

s Ngrgne AaAdAE BEAsy] fldted #Kej<d(ordination) 2 EF
(clustering) 7|®¥o} A&5Ar}. 2t 29 E(variables) 2] t}tst W e 2HYXNES 7449 &
FHAE o] &3l FF 33 b euclidean distance (ED)oll 2}3} principal coordinate analy-
sis9} similarity ratio(SR) ol ¢]3} cluster analysisZ 43§ 391t} (Podani 1988).

At gl o3

1. Al ZALE
41 W] AETgo]l BREACH, 6 /He) AN, 4 Mol FAN (&7 A), 31 A
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Fig. 3. The number of meshes (A), contour map with vegetation isolines of the diversity of species
(B), the diversity of community (C) and the vegetation heterogeneity (D).
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Table 2. Properties of soil sampled at each vegetation type

Site No,
1 2 3 4 5 6 7 8 9 10 11
Vegetation types* AP DE QT QR CC PR QR BF PC SJ SJ
Altitude (m) 5 7 32 20 25 20 32 20 10 10 2
Soil Sand (%) 9 57 55 48 63 58 69 53 15 10 12
texture Silt (%) 53 28 21 25 19 18 11 22 51 54 57

Clay (%) 38 15 24 27 18 24 20 25 34 36 31

Textural class of soil  SiC L CL LIC SCL SCL. SCL LiC SiC SiC SiC
Soil temperature{’c) 22.5 236 204 209 213 215 211 230 229 237 231
Field capacity(%) 41.00  24.06 2812 33.97 2624 3112 2898 2810 31.84 3631 36.68
Water content(%) 39.03  11.09 22.05 28.24 21.99 2252 2311 2810 30.84 32.87 36.25
pH 8.03 760 513 440 405 427 418 628 7.68 749 742
E.C.(ms/cm) 0.68 059 011 010 010 010 013 017 175 55 312
Organic matter(%) 5.14 368 644 654 712 636 750 846 215 283 293
Total N(mg /g dw) 0.76 047 106 161 112 111 125 162 045 034 045
Available P(.g /g dw) 5.97 555 1.34 487 209 1.7t 1502 390 1223 98 716
Cl-content(ug /g dw) 175 171 29 47 31 31 34 57 535 2,255 883

Notes: 1, 2, 3, 4, 5 and 6. Inchon-shi S6-gu, 7 and 8. Kimpo-gun Komdan-myon,
9, 10 and 11. Raclaimed area.

* Abbreviations in the second line are as followings:
AP Aster trifolium-Phragmites communis community CC : Castanea crenata community
DE : Digitaria sanguinalis-Echinochloa crus-galli community PR : Pinus rigida community
QT : Quercus servata-acutissima comm, typical lower unit  BF : Bidens frondosa community
PC . Phragmites communis-Carex scabrifolia community SJ : Suaeda japonica community
QR : Quercus serrata-acutissima community-Rhododendron mucronulatum lower unit

Table 3. Correlations (r?) between variables of soil analysis. Underlined values indicate either less or
more significant correlationship between ecological variables

Sand Silt Clay Temp. F.C. W.C. pH EC. OM. T-N AP Cl

Sand 1.00

Silt 0.97 1.00

Clay 0.83 0.68 1.00

Temp. 0.35 045 012 1.00

F.C. 0.67 055 0.81 0.04 1.00

W.C. 0.66 053 083 005 0.83 100

pH 063 072 034 072 018 018 1.00

E.C. 0.54 057 035 041 025 023 033 1.00

O.M. 057 068 025 042 015 0.08 057 053 1.00

T-N 0.44 056 014 043 008 003 055 050 0.8 1.00
A-P 009 009 008 009 005 006 008 016 015 011 1.00
Cl 045 046 032 036 021 018 026 097 043 042 014 100

A ZA F fFaE A4S HuRE 15.02 wg /g dwEN A5Fel VW (Quercus acutissima) 7}
FHBE AAEF] BAFE 7olY o, o] R B Al AF ARl YxskE B (Sesa-
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Fig. 4. Site ordination along the first two axes of the princi-
pal coordinate analysis (PCA) with data of soil prop-
erties in study area,
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Fig. 5. Site classification by cluster analysis using complete linkage of a sorting strategy with data of
soil properties in study area.
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