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Fig. 1. Map showing the locations in the wetlands of the
Asan-Lake.
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Fig. 2. Climate-diagram for the study area.
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AEYE 72 T HEA Fe ITERE BT Table 2. Number of species according to the life form of the

[+
7} fetd AFEE S ANRE —\r_‘-‘ﬂ 7](Wll ey type)= &
4], 40 mesh(z 0.4 mm) = HA FeHo] Bis 7 E4
o AbgEtAT. AEA Y 714 AR 05gE w3 A9
Ao g EaA)zl & =2 X(total nitrogen)= micro-Kjel-
dahi® © 2, Z=918Ktotal phosphorus)e Allen £(1974)o] w}
g 27 AgHan 4B JYAF 99, A=A
% BE U 5¢ olgo] v WAY N 54 BAY
FVAR FEEE A% AR

23 3 D

ZAA G A ZALE FANE, FANE R FAYEL
34 289 £ 106 £ 14 HE0E 2 N0FFHOH, RAR
A H2E Sje 1°] 85 £R/Z 713 2] 28351, Site 79|

FHE M AU (Table 1). ZAAYGY FHHES
Sculthorpe(1967)2] AEH AL B 73§ Azt Table 29 2+
o] A2 E-(emergent plants) 14 57, F-52] E(free- ﬂoating
plants) 455, & 42| &(submersed plants) 5 £/ £ £ 23 &
Fol1, F<2) E(floating-leaved plants)e ZH s} gt
o, FAYE 9 FAYEL 97 TRAT

O A9 FANEAS Mad AT 4] Aok
A, ol 05 +4ol 22 42 43 A
FZHo oM FAZF BEHA HEA7) oz g
ot
Table 1. Number of taxa of the vascular hydrophytes,
hygrophytes and mesophytes in the wetlands of the Asan-Lake
Site Family  Genera Sp. Var. No. of
taxa
1 26 64 75 10 83
2 17 39 34 7 41
3 19 33 35 3 38
4 19 32 33 6 39
5 7 1 8
6 7 1
7
8 17 29 32 6 38
9 7 9 1 10
10 3 5 6 6
11 9 15 16 1 17
12 5 5 5
13 14 21 20 3 23
14 7 9 9 1 10
15 5 5 6 6
Total 34 89 106 14 120

vascular hydrophytes, hygrophytes and mesophytes in the
wetlands of the Asan-Lake

) Hydrophytes
Site H&M Total
E Fi Ff S Subtotal

1 12 2 14 7 85
2 5 5 36 41
3 2 1 3 35 38
4 2 1 3 36 39
5 4 1 5 3 8
6 4 2 2 8 8
7 2 2 4 0 4
8 7 2 9 29 38
9 2 4 3 9 10
10 2 4 6 0 6
11 3 4 7 10 17
12 2 2 1 5 0 5
13 3 3 3 9 14 23
14 4 3 2 9 1 10
15 2 1 3 3 6
Total 14 - 4 5 23 97 120

* E. emergent hydrophytes
Fl: floating-leaved hydrophytes
Ff: free-floating hydrophytes
S: submersed hydrophytes
H&M: hygrophytes and mesophytes
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ZARA Y AA 9 1570 Siteo] A £HE FHE 2 Eof) st
of AoirlE st “EHAEETE? A& AP e, 1
Zkol 3.00 o]AFel 1529 QA E Table 3¢ vFehyglch
ZAA Y HA oA %@Zg ZQ X7} 39.589) Z(Zizania
latifolia Turcz.)e| 2., -5 (Typha orientalis Presl), 7t
(Phragmites communis Trin.), 772 ¥H(Spirodela polyrhiza
Schleid.), 1] 7VetA}2)(Bidens frondosa L) £¢) #02 =
237} wro}Aih

ZARA Y F B F 2 EA o] TR 470 Site(l, 3, 4, 8)
oA Z} SiteH 2 R X7} 7.00 o] AFel ¢ =3 A E Table
40 A Table 79 o] 2717kA YeERA QI th Site 1A= <k
g &0l T2 23572 $HFo|I NEIZHo), AE, AE
Y o2 FRA I} wolA T} (Table 4).

Site 39| A= ZU7t F2A 31L.24Z $¥Foly FNY
2, 17, £&0lF 39 o2 FOXI Reopmt
(Table 5). Site 40] 4 = czmm F22) 35198 $8F0|2
SR E, ), BEE 59 £22 FAXI) Yol
t} (Table 6). Site 8| M= Fo] F£LA 342712 FHZ| X
RE, 2, 2290l 59 202 A7 eAn
(Table 7).
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Table 3. Community structure of the vascular hydrophytes,
hygrophytes and mesophytes for the fifteen sites in the wetlands
of the Asan-Lake

ons a2AeeEA A 239 A3E

Table 5. Community structure of the vascular hydrophytes,
hygrophytes and mesophytes in the Site 3 wetland of the
Asan-Lake

Scientific name RF. RC. LV.
Zizania latifolia Turcz. 3251 7.07 39.58
Typha orientalis Presl 4.04 10.86 14.90
Phragmites communis Trin. 5.05 8.92 13.97
Spirodela polyrhiza (L.) Schieid. 5.05 2.59 7.64
Bidens frondosa L. 4.04 2.07 6.11
Lemna paucicostata Hegelm. 3.54 1.75 5.29
Trapa japonica Flerov. 3.03 2.00 5.03
Leersia oryzoides var. 3.03 1.75 478 .

Japonica Hack.
Rorippa islandica (Oeder) Borb. 253 1.36 3.89

Phragmites japonica Steud. 1.01 2.59 3.60
Humulus japonicus S. et Z. 2.02 1.36 338
Rumex crispus L. 2.02 129 331
Persicaria hydropiper (L.) Spach  2.02 1.16 3.18
Miscanthus sacchariflorus 1.01 2.13 3.14
(Max.) Benth.

Eclipta prostrata L. 2,02 1.03 3.05

Table 4. Community structure of the vascular hydrophytes,
hygrophytes and mesophytes in the Site 1 wetland of the
Asan-Lake

Scientific name RF. R.C. LV.
Phragmites japonica Steud. 5.50 18.07  23.57
Scirpus triqueter L. 5.50 998 1548
Leersia oryzoides var. japonica 440 9.12 1352

Hack.
Cassia mimosoides var. nomame 5.50 3.61 9.11
Makin
Polypogon fugax Steud. 440 3.96 8.36
Lindernia micrantha D. Don 440 3.6l 8.01
Eclipta prostrata L. 440 275 7.15
oo} 2o} 7t SiteW Z Z L BEAE F2AF S
A%l 2y, 1 £ AP0 93 AR A4
}YAgRe gonz, B ARG 2829 44
HAEAA T BEE AT T3 AANE A 5 ¢

Ak

Sridzet ZHRAME

ZAF AQ Z vl A A EAbo] 31 47) Site(l, 3, 4, 8)
odlM zAbE BE5AE HAZAL ARAN FUHFAA T
(Shannon-Wiener diversity index: H)9} 5 & (equitability: J')
£ A4g A3, Site 30] 1.89403 119892 7+4F 4T Site

Scientific name RF. RC. LV.

Phragmites communis Trin. 732 890 3124
Humulus japonicus S. et Z. 732 861 15.93
Persicaria thunbergii H. Gross 732 8.61 15.93
Rorippa islandica (Oeder) Borb. 732 6.22 13.54
Artemisia princeps var. orientalis 7.32 622 13.54
(Pamp.) Hara

Mazus japonicus (Thunb.) Kuntze  7.32 431 11.63
Bidens frondosa L. 7.32 431 11.63

Artemisia selengensis Turcz. 4.38 6.22 1110
4.88 4.78 9.66
448 3.83 8.71
4.88 3.83 8.71
4.88 287 7.5

Digitaria sanguinalis (L.) Scop.
Zizania latifolia Turcz.

Rumex crispus L.

Lobelia chinensis Lour.

Table 6. Community structure of the vascular hydrophytes,
hygrophytes and mesophytes in the Site 4 wetland of the
Asan-Lake

Scientific name RF. R.C. LV.

Miscanthus sacchariflorus (Max.) 698 2821 3519
Benth.
Phragmites japonica Steud. 698 1567 2265
Equisetum arvense L. 698 5.02 12.00
Humulus japonicus S. et Z. 4.65 6.27 10.92
Artemisia selengensis Turcz. 4.65 6.27 10.92
Rumex crispus L. 6.98 3.13 10.11
Artemisia princeps var. orientalis 4.65 3.13 778
(Pamp.) Hara
Persicaria thunbergii H.Gross 4.65 3.13 778
Persicaria hydropiper (L.) Spach 4.65 251 7.16
Artemisia apiacea Hance 4.65 251 7.16
Eclipta prostrata L. 4.65 251 7.16

Table 7. Community structure of the vascular hydrophytes,
hygrophytes and mesophytes in the Site 8 wetland of the
Asan-Lake

Scientific name RF. R.C. LV.
Zizania latifolia Turcz. 545 2882 3427
Typha orientalis Presl 545 12.97 18.42
Phragmites communis Trin. 545 5.76 11.21
Scirpus tabernaemontani Gmel. 545 4.61 10.06
Scirpus triqueter L. 545 432 9.71
Echinochloa crus-galli var. 364 432 7.96

frumentacea (Roxb.) Wight
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Table 8. Number of species and the Shannon-Wiener diversity
indices (H) and equitability indices (J') of the vascular hydro-
phytes, hygrophytes and mesophytes in the wetlands of the Asan
-Lake

Site 1 3 4 8
No. of species 85 38 39 38
H 1.5787 1.8940 1.2916 1.3451
J 0.8182 1.1989 0.8118 0.8514

47} 129263+ 0.81182 713 Ptc}h (Table 8).

FOPIArE AT A AN ZAME F4
2 &M 770 H7Hol 1.164~1.657(0) £ 1995)3} G-A}
o}tﬁ, SE7F AFFAA Y Hold| A HZlol 074014 122
AZre) Aol wEl F7tstAE AIHE 1984) K
L FFo|th. Y HZH FAF Fie Z27)HoloA
Azl Aol whal Hgkol 1.00]4 328 Z745gts 4
KL 1984)9) v w3 B o) $& gojqith B 14%1@'011
A HZE) 12916~1.89400. 24 H| T A £2 &L AL o
A Go| B Fel 2cld) o3 2AFE BAANE AHYAZ
A AEgZge] eHgAe] vr) wEe ROoE AjztHr)

157 Site 7Fe] A FAIEX|4(Sprensen community
similarity index: CCs)E H| 2 3t A= Site 103} Site 12 A}
o7} 23 FAIEA S} 3%(0. 73)2*1 7H4 &9t H|(Table
9), ol& F Site7te] FF 2HZo] B RS 9n|dth
o] ¥ siteE ZAFR|H oA E“ ixﬂ AHA} Q4 Ak
e SANEAZA F23 37 a2do] FAEIE, F42
B9 BX 2471 @&t fARE AEZ- ol AEHNY
W&ol Ao T

3 et AdsdlM 234
(198N HHEH

FAEE 2AE A3
Aol 05454, EEF FAE9
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395 5 205
03750, 22 F A5 03921 59 42 _T’_ﬁ"iiil o]
519992 7,;% Aol 0.4839~0.97679) ¥ LH £ 2
AHNEAFE RIS o Yok & ARG 2ARAE
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A7 B AL olUE FAMEA S B0 ZAR 20

s F
= R

w2} 3po)7t 8] 2 A7k,

WAL 545 haol] &
so}, F2548 $ ¥ WAL 73T A3hs Table 107 2ok
E 2 FAHEY £ 92 493
ha(90. 5%)0144 —r%}%ﬂ vhEe £ HH0] 5.2ha(9.5%)
ojn, XA E A AFHEL 2X UL ALY # Y
Axz e Hoirh
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6T
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(545 ha)2 o] zu 28%0] 2343t Aotk 18T AA 2
A oA Al 2430ha4 2% B3¢ BAL BEAE
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0| Ei §t A BYIA FANE] AR st WA
AF EA WAHGB,650ha)2) 7%l 267.1 haof] Edtvt= %
(1992)¢] Ao} vlws) & of wf§ 2L FFo|h
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Table 9. Comparison of the similarity indices (CCs: %) for the fifteen sites in the wetlands of the Asan-Lake

Site 1 2 3 4 5 6 7 8 9 10 11 12 13 14
2 47
3 52 48
4 438 53 42
5 17 25 26 17
6 1 16 13 9 63
7 7 9 10 5 50 67
8 40 43 45 47 35 26 19
9 50 8 13 8 33 44 43 25
10 9 9 14 43 57 60 23 63
11 26 38 33 29 40 40 29 40 44 52
12 9 9 14 0 46 62 44 19 53 73 36
13 32 35 37 33 33 33 3t 40 44 36 62 30
14 13 16 13 12 44 67 57 33 50 50 44 53 38
15 1 13 9 4 43 29 40 23 38 33 26 36 29 38
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Table 10. Distribution area (ha) occupied by the vascular hydrophytes, hygrophytes and mesophytes for the fifteen sites in the wetlands

of the Asan-Lake

Scientific name 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Total

Zizania latifolia Turcz. 0.3 1.1 26 27 73 13 29 10 03 04 31 08 238
Phragmites communis Trin. 0.1 10 04 13 40 07 19 03 08 02 11 11.8
Typha orientalis Presl 23 25 07 13 02 10 01 05 11 97
Trapa japonica Flerov. 39 13 52
Phragmites japonica Steud. 14 03 1.7
Scirpus tabernaemontani Gmel. 0.7 0.7
Typha angustata Bory et Chaub 0.5 0.5
Scirpus triqueter L. 0.3 0.1 0.4
Miscanthus sacchariflorus Benth. 04 04
Humulus japonicus S. et Z. 0.3 03
Total L7 04 13 07 38 64 34 134 22 97 26 11 07 52 19 545

Table 11. Annual net primary production (dry matter, ton) of the vascular hydrophytes, hygrophytes and mesophytes for the fifteen sites

in the wetlands of the Asan-Lake

Scientific name 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Total
Zizania latifolia Turcz. 49 104 11.1 359 898 46 164 34 14 36 288 174 2217
Phragmites communis Trin. 23 77 53 174 459 94 254 40 93 27 147 144.1
Typha orientalis Presl 290 369 6.7 127 3.0 1438 1.5 34 387 1467
Trapa japonica Flerov. 79 26 10.5
Phragmites japonica Steud. 9.6 1.3 10.9
Scirpus tabernaemontani Gmel. 69 6.9
Typha angustata Bory et Chaub 3.0 30
Scirpus triqueter L. 14 0.4 1.8
Miscanthus sacchariflorus Benth. 53 53
Humulus japonicus S. et Z. 1.5 1.5
Total 110 72 92 66 447 654 426 1557 170 645 100 107 78 499 561 5584
FQ BSAE AT BE BFHL Fad 28 T T R S BEHE o] dest Aol o
ZAA Y AA ) A& AEL 5584 ton D.W.yro] 2514 B2 AGozA SN0 ofat Y 308 of el Egirt.
t} (Table 11). melA] o}abE Ao ALMATL 42 EE o8 AGo] MFFAY TAEA & ZARY AHQ
2, 44 U FHHE S79tn DWAr, 35480 vp  OMIERT A4 WA & B ohje 59 7192
£ 10.5ton D.W./yr, }421E 0ton D.W./yr S22 4] 0|59 g5ty oA AeAdke B Zolrt vy & £
B &2 98: 2: 0|t} AT

oe] AF#E thE A9 ShM ZAE Qe NF

T 549 7)o MAo)

AR 295 9

3} H] 73} % Table 129} 72t} & BYE(Z 1992)= P44

B 35 2 RYNE AFNE) Aol 8 3 142N
Z 1,883 ton D.W.Ayro] g&ts, £AAAL .52 tonha/yro)
o293 JFE, ST, $RASA 59 SANAE 47
8.68, 8.98, 7.43 ton/ha/yr So|H] BEAE HAAE 242
2 3ol AAdE ALV gl A BT (2

SE7} A0 2498 )
L3 Q17b9) 2H0) HolA Tt

B olabs o] S o] 44%0] B35 0.23 tonhao] B 4
2 BB 93t QAT Hgo] ¥g Wt olyi} 3
FAZo) g Qv AY Qi AL 5718 W A

oz ¥ 4 Yok
Ua o ol A FaY

2D B&HEA G Dast Ao vY WAY
A7 FHY(Table 13)7 A& LH(Table 1S Foto] F
Hg T AA 9 A7 FFFL Table 143 ek 190
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Table 12. Comparisons of the annual net primary production for the vascular hydrophytes, hygrophytes and mesophytes in the wetlands
of the five lakes in Korea

; " .
Lake Production (ton) Area P/A ratio Reforence
E Ff & FI S Total (ha) (tonha)
Paldang 1,558 (83%) 62 ( 3%) 263 (14%) 1,883 3,650 0.52 Cho (1992)
Jungyang 405 (65%) 167 (27%) 53 ( 8%) 625 7 8.68 Oh (1990)
Woopo 1,874 (68%) 684 (25%) 209 ( 7%) 2,767 308 8.98 Oh (1990)
Yongsan 1,776 (53%) 1,483 (44%) 83 ( 3%) 3,342 450 743 Oh (1990)
Asan 547.9 (98%) 105 ( 2%) - ( 0%) 5584 2,430 023

* E: emergent hydrophytes, hygrophytes and mesophytes, Ff & Fl: free-floating and floating- leaved hydrophytes,
S: submersed hydrophytes, P: annual net primary production (ton)
A: distribution area (ha)

Table 13. Annual uptake of nitrogen and phosphorus per square ZA}X]T AAAAN BFAE, ??40% = %Agf’q%g‘;%?j

meter by the vascular plants in the wetlands of the Asan-Lake FHE AL 3 Qe AT FFFT A% AA 542
- /] 97% 2 98 %Oﬂ o] &t}

Scientific name Nirogen - Phosphorus ZAALAN A5NEY F, 2, PE D 2R

(gm) (&) F277k ¥7, 059 BE Ago] BF zke) F2o] 4

Zizania latifolia Turcz. 13.7 36 & Aot e|nE o]F AFAES T4 B8 AAY A

Phragmites communis Trin, 15.8 4.1 o Eo Boarglz 93 2gS Jdusled F8% 9

Typha orientalis Presl 160 4.6 S 3 4 9L Aoz BT

Trapa japonica Flerov. : 39 0.6

Phragmites japonica Steud. 5.1 : 1.6 O|R5&

Scirpis !abejrrizemontani Gmel. 12.8 3.8 J OIOIJ

Ty{)ha angustata Bory et Chaub 16.0 - 46 7143 988~97 ARAR. EAZEAL AL

Mol S HER UL PR A5TAY AR 40

Benth é\'ié}% ] 46} )\}14 83 33 p .

Humulus japonicus S. et Z. 9.5 11 FALUETTAL 1995, Fe] 1A L FARRETTAR 371
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Table 14. Annual uptake of nitrogen and phosphorus by the
vascular plants in the wetlands of the Asan-Lake
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Community Structure, Productivity, and Nutrient Uptake of the
Vascular Plants in the Wetlands of the Asan-Lake

Kim, Cheol-Soo, Sung-Gon Son, Jeong-Hwan Lee* and Kyung-hwan Oh
Division of Science Education and Research Institute of Environmental Protection,
Gyeongsang National University, Chinju 660-701, Korea
Department of Forestry, Chinju National University, Chinju 660-758, Korea*

ABSTRACT: The flora, distribution area, vegetation structure, annual net primary production, and nutrient
uptake of the vascular hydrophytes, hygrophytes and mesophytes were investigated in the wetlands of the
Asan-Lake, Chungchongnam-do and Kyonggi-do, Korea from March to October in 1997 to reveal the
correlation between the plant community and the lake environment. The flora was composed of 38 families,
89 genera, 106 species, 14 varieties or total 120 kinds of the vascular plants. The life form of the hydrophytes
were classified as 14 kinds of emergent plants, 5 kinds of submerged plants, and 4 kinds of free-floating plants,
respectively. The number of species was various to 4~85 kinds in each site. The dominant species was Zizania
latifolia, and the importance values of Zizania latifolia, Typha orientalis, Phragmites communis, and Spirodela
polyrhiza were 39.58, 14.90, 13.97, and 7.64, respectively. The distribution area of the emergent hydrophytes,
hygrophytes, and mesophytes was 49.3 ha (90.5%), and free-floating plants was 5.2 ha (9.5%), whereas the
floating-leaved and submersed plants were rare. Anmnual net production of the emergent hydrophytes,
hygrophytes, and mesophytes was 547.9 ton D.W./yr (98%), and those of the free-floating plants was 10.5 ton
D.W./yr (2%), and 558.4 ton D.W./yr in the whole lake ecosystem. The total uptake of nitrogen and phosphorus
by the vascular plants was 7,099 and 1,891 kg/yr in the whole lake ecosystem.

Key words: Annual net primary production, Hydrophytes, Hygrophytes, Mesophytes, Nutrient uptake,
Vegetation structure, Wetland




