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Plant Succession and Changes on Community at Flooding Area. Man Kyu Huh* Joo Soo Choi and
Sung Gi Moon', Dept. of Molecular Biology, Dong-eui University, Busan 614-714, 1Depczrt. of Biology,
Kyungsung University, Busan 608-736 — Community structure varies not only in space but also in time.
We stand in one position which located at Sinhung-i, Sacheon-ci and observe the flora of area as time
passes. This area begins after disturbance on sites where organisms are already present like secondary
succession. In 2001, there are invaded by Trapa japonica, Salvinia natans, and Potamogon cristatus. Four
or five years later, this abandoned areas support of clover, pine, and oak, resulting in a shifting pat-
tern of species dominance and diversity through time. Patterns of community structure such as spe-
cies composition and ecological diversity have shown through seasons and five years, that is the topic
of this study. The values of turnover (TO) were changes through time intervals at three regions. The
gradual and seemingly directional change in the structure of the community through time from aquat-
ic like to field. Thus, we can observe the process of secondary succession at Sinhung-ri in the very

short time.
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Fig. 1. The studied area (Smhung-rl, Saceon-ci, Gyeongsangnam-
do).

Fig. 2. Three regions in the studied area. A: The left water’s
edge, B: The edge of water and water’s edge, C: The
right water’s edge (grass fields near water system)
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Table 1. Capitulation and environmental characteristics at this
area

Capitulation (mm) Flooding

Year
June July AugustOctober Year Region Day

2001 3235 2666 1371 1073 12163 A, B, C 5
2002 817 3000 7601 1165 18171 A, B, C
2003 2596 4810 3430 3211 21512
2004 2430 2295 3485 2136 1575.0
2005 1135 2736 2973 548 11137 A,
Mean/yr 2178 2911 2862 1562 14932 - -
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Table 2. Species composition and ecological diversity indices

in 2001
Region Total &
Season L
A B C  Significance

Spring

Species 6 4 7 8

Species diversity 1577 1182 1752 o

Species richness 1242 0851 1274 *

Species evenness  0.802 = 0.686  0.664 ns
Summer

Species 6 4 8 12

Species diversity 1.654 1316  1.907 ox

Species richness 1207  0.837 1423 *

Species evenness  0.756  0.667  0.683 ns
Fall

Species 6 4 9 10

Species diversity  1.647 1292 1.920 b

Species richness 1299 0910 1646 **

Species evenness 0875 0770  0.792 ns
Winter

Species 5 3 9 9

Species diversity 1479 0960 1.931 rE

Species richness 1228  0.805  1.668 x

Species evenness 0981 0866  0.818 ns

"p<0.05; "p<0.01; "p<0.001.

Table 3. Species composition and ecological diversity indices

in 2002
Region Total &
Season -
A B C Significance

Spring

Species 8 5 11 11

Species diversity 1789 1530 2260 ok

Species richness 1.642 0965  1.849 ek

Species evenness 0949 0630  0.737 *
Summer ’

Species 9 6 1 13

Species diversity 2027  1.629 2247 b

Species richness 1778 1169  1.810 o

Species evenness 0949  0.707  0.694 *
Fall

Species 4 2 6 8

Species diversity 1307 0673 1765 ek

Species richness 0921  0.621 1216 b

Species evenness 0.784  0.894  0.768 ns
Winter

Species 4 2 6 8

Species diversity 1320 0673  1.754 il

Species richness 1.001  0.621  1.285 **

Species evenness 0.894 0894  0.857 ns
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Table 4. Species composition and ecological diversity indices
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Table 5. Species composition and ecological diversity indices

in 2003 in 2004
Region Total & Region Total &
Season N Season o
A B C Significance A B C Significance

Spring Spring

Species 5 3 7 9 Species 7 5 9 15

Species diversity 1305 0973  1.725 x Species diversity 1.630 1439  1.988 b

Species richness 1.003  0.614 1272 * Species richness 1478 1.084  1.665 b

Species evenness 0.680 0588  0.661 ns Species evenness 0919 0791 0815 ns
Summer ' Summer

Species 6 3 8 11 Species 9 5 10 17

Species diversity 1476 0973  1.837 E Species diversity 1879  1.389 2126 hd

Species richness . 1.211  0.614  1.440 ** Species richness 1801  1.092  1.789 b

Species evenness 0.762  0.588  0.704 ns Species evenness 0976  0.801  0.808 ns
Fall Fall

Species 5 3 6 9 Species 10 4 1 16

Species diversity 1482 0934 1671 ** Species diversity  2.005 1183 2167 ok

Species richness 1134 0692  1.141 * Species richness ~ 1.942  0.831  1.949 f

Species evenness 0.857  0.707  0.671 ns Species evenness 0985  0.658  0.846 *
Winter Winter

Species 5 3 7 9 Species 7 3 9 14

Species diversity 1518  0.861  1.630 b Species diversity 1.689  0.780  2.035 ok

Species richness 1.228 0739  1.369 * Species richness ~ 1.337  0.657  1.617 b

Species evenness 0981 0775  0.783 ns Species evenness  0.742  0.655  0.758 ns




Table 6. Species composition and ecological diversity indices

in 2005
Region Total &
Season o
A B C Significance
Spring
Species 8 6 10 15
Species diversity ~ 1.798 1677 2125 *
Species richness 1710 1765  1.893 ns
Species evenness  1.033 1455 0928 *
Summer
Species - 10 6 12 18
Species diversity 2100 1750  1.414 o
Species richness 1995 1375  1.867 **
Species evenness  1.048 0973  0.631 *
Fall
Species 10 5 10 15
Species diversity =~ 2.088 1567  1.333 i
Species richness 2042 1384 1511 il
Species evenness  1.104  1.179  0.509 **
Winter
Species 7 4 8 13
Species diversity 1442  1.050  1.457 *
Species richness 1511 0944  1.607 **
Species evenness  0.962  0.816  0.906 ns
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Table 7. The values of turnover rate between time interval
(TO) in three regions

Year 10
A B C
2001-2002 0077 0.150 0.048
2002-2003 0.412 0.625 0.290
2003-2004 0.560 0.200 0.368
2004-2005 0.350 0.000 0.347
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Table 8. Jaccard’s similarity coefficient among regions (below
diagonal) and significance (above diagonal)

Region A B e
A _ *k ns
B 0.642 - *
C 0.875 0.688 -
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Appendix 1. The list of plant species

Scientific names 2001 2002 2003 2004 2005
Pinaceae
Pinus densiflora Siebold et Zucc. A A
Salicaceae
Salix_dependens Nakai AC AC
S. koreensis Andress. A A
Fagaceae
Quercus mongolica Fisch. A A
Cannabinaceae
Humulus japonicus Siebold et Zucc. A
Polygonaceae
Rumex acetocella L. A A
Persicaria blumei Gross B,C B.C
P. perfoliata H. Gross C
P. thunbergii H. Gross AC AC
Phytolaccaceae
Phytolacca americana L. A AC
Cruciferae
Lepidium apetalum Willd. AC AC A
Leguminosae
Kummerowia striata (Thunb.) Sschin. C c
Robinia pseudo-acacia L. A A A
Trfolium repens L. c C C
T. pratense L. C AC AC
Umbelliforae
Ostericum stolonifera (Bl.) DC. B,.C B,C c C C
Hydrocaryaceae
Trapa japonica Flerov B.C B
Compositae
Taraxacum mongolicum H. Mazz. AC AC
T. officinale Weber AC AC
Xanthium strumanum L. C AC
Alismataceae
Alisma canaliculatum All. Br. et Bouche AC
Sagittaria_longiloba Engelman AC
Sagittaria_aginashi Makino ) AC
Sagittaria pygmaea Mique! C
Salvinaceae
Salvinia natans (L.) All B B
Potamogetonaceae
Potamogon cristatus Regel et Maack B B
P. crispus L. B B
Gramineae
Arthraxon hispidus (Thunb.) Makino AC AC C c
Arundinella hirta (Thunb.) Tanaka C C C C AC
Beckmannia_syzigachne (Steud.) Fern. AC
Dactylis glomerata L. AC
Echinochloa crus-galli (L.) Beauz. AC ABC B,C
E. crus-galli (L.) var. oryzicola Ohwi ABC ABC AC
E. crus-galli var. frumentacea Wight ABC AB.C AC
Eleusine indica (L.) Gaertner AC AC AC
Eragrostis ferruginea (Thunb.) P. Beauv C
E. multicaulis Steud. C
Eriochloa villosa (Thunb.) Kunth AC
Festuca ovina L. AC
Hemarthria compressa var. japonica Y. Lee C
Miscanthus robustys Nakai C AC
M. sacchanfloruc Benth. AC AC
M. sinensis Anderss. AC AC
M. sinensis var. purpurascens Anderss. C C AC AC AC
Phragmites communis Trin. C B,C B,C AB.C B,C
P. japonica Steud. ABC AB,C AB,C ABC
Lemnaceae
Spirodela polyrhiza (L.) Schl. B B
Typhaceae
Thpha latifloia L. AB AB C
Thpha orientalis Presl 8.C B,C C
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