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ABSTRACT: This study was conducted to investigate the flora and vegetation structure at a 15-year-old artificial wetland for
the water purification in Jincheon, Korea. The percentage of species number of obligate wetland plants and facultative
wetland plants totaled 40%, whereas that of obligate upland plants and facultative upland plants was 57%. This result showed
that the artificial wetland in the study experienced terrestrialization. The number of annual and biennial plants that are
pioneer vegetation in a successional stage was lower than that of perennial herbs as a result of the long-term stabilization of
vegetation. From the results of DCA (detrended correspondence analysis), water depth played an important role on the
classification of vegetation structure in an old artificial wetland. Species diversity was higher in the terrestrialized plant
communities such as /ris pseudacorus and Aster koraiensisthan in any other wetland communities. Plant communities could
be classified according to the wetland indices; obligate upland for A. koraiensis community, facultative wetlands for Carex
dispalatavar. dispalataand /. pseudacorus community, and obligate wetlands for Aymphoides peltata, Nymphaea tetragona,
Phragmites communis, Potamogeton maackianus, and Typha angustifoliacommunity. In conclusion, this result suggests that
wetland vegetation should be maintained against terrestrialization through the proper management of sedimentation and
hydrological regime in an artificial wetland.
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Table 1. Number of plant species according to their life history, wetland indicator status, and origin at a 15-year-old

artificial wetland.

Criterion Category No. of species Percentage (%)
Life history Annual 17 18
Biennial 18 19
Perennial 58 63
Total 93 100
Wetland indicator Obligate wetland plant 19 20
Facultative wetland plant 19 20
Facultative plant
Facultative upland plant
Obligate upland plant 47 51
Total 93 100
Origin Native plant 78 84
Exotic plant 15 16
Total 93 100
o] 25, FAYX| o] 50, ALFAZE 75, AiHA7E 2 thaAe] 1, 2|4 2Eo] Hlg Rt £ vEh
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Fig. 2. Vegetation map of a 15-year-old artificial wetland of the study site (Ac-Cb: Acorus calamus - Carex breviculmis,
Ak: Aster koraiensis, Cd: Carex dispalata var. dispalata, Ce: Calamagrostis epigeios, Ea: Erigeron annuus, Fm: Festuca
myuros, Hj: Humulus japonicus, lp: Iris pseudacorus, Mg: Metasequoia glyptostroboides, Np: Nymphoides peltata,
Nt: Nymphaea tetragona, Pa: Phalaris arundinacea, Pc: Phragmites communis, Pm: Potamogeton maackianus, Pt:
Persicaria thunbergii, Sk: Salix koriyanagi for. koriyanagi, Ta: Typha angustifolia, Tr. Trifolium repens, Wa: Open
Water, Zj: Zoysia japonica, ZI: Zizania latifolia, ZI-Ls: Zizania latifolia - Lythrum salicaria).
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Table 2. Importance value of plant species at the plant communities of a 15-year-old artificial wetland (importance value
was calculated from relative coverage and relative frequency).

: Community
Plant species

Ak Cd Ip Np Nt Pc Pm Ta
Aster koraiensis (Ak) 0.55
Equisetum arvense 0.09
Trifolium repens 0.08
Erigeron annuus 0.07
Festuca arundinacea 0.07
Poa pratensis 0.05
Artemisia dubia 0.05 0.02
Phragmites communis (Pc) 0.02 0.03 0.03 0.95 0.05
Arenaria serpyllifolia 0.01 0.02
Humulus japonicus 0.01 0.02
Carex dlispalata var. dispalata (Cd) 0.70
Penthorum chinense 0.08
Persicaria sagittata 0.05
Lythrum anceps 0.03 0.09
Mosla dianthera 0.03
Acorus calamus 0.03
Juncus effusus var. decipiens 0.03
Glycine soja 0.02 0.06
Aeschynomene indica 0.02
Iris pseudacorus (Ip) 0.52
Bidens frondosa 0.09 0.05
Scirpus radicans 0.09
Persicaria thunbergii 0.07
Nymphoides peltata (Np) 0.97 0.01 0.27
Leersia japonica 0.03 0.03
Nymphaea tefragona (Nt) 0.93
Potamogeton maackianus (Pm) 0.02 0.71
Hydrocharis dubia 0.01 0.29
Typha angustifolia (Ta) 0.60
Zizania latifolia 0.05
e E A= 0.190014 0.867H4] LEREOm A9-7} SAE9] 7= Aol Bt 717F 200 emZ 71
A ZAoIA 71 3k (Table 3). AAIHoR 24 glom, WiwHe) Bt 7171 20 em2 714 s}
o TRFEALT e HolZl SARL FRE 7h (Table 3). EF WA T Ak FH] 3
Wi 7t 0] v} vad 22 FlME el @ 44 0 om olgem), kapolz|dE #Ao) 3
A47h B o 5= Mol HRlolA] Aubdom @ Z4lo] 120 em, 23 249) B 5240] 93 em
vjaggol cafab Sk ZF wAol AAE 2 LRt (Table 3). 7 2uich A4Ae) By
Sl MBSV} S7Kl) BRI ok gedlo] chepste gAlel whet E@Fol gebach
Zlo|tk. ARPARE o] &3t thHFREA ] DCA 235 4
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Table 3. Species diversity, height of dominant plants, and water depth at the plant communities of a 15-year-old artificial

wetland.
Height of
Community (Abbr.) No. of species | Sha}nnon Evenness domlr}ant Water depth
Diversity Index Index species (cm)
(cm)
Aster koraiensis (Ak) 10 1.61 0.70 20
Carex dispalata var. dispalata (Cd) 9 1.19 0.54 50
Iris pseudacorus (Ip) 10 1.67 0.72 110
Nymphoides peltata (Np) 2 0.13 0.19 120 120
Nymphaea tetragona (Nt) 5 0.34 0.21 90 93
Phragmites communis (Pc) 2 0.20 0.29 200 1
Potamogeton maackianus (Pm) 2 0.60 0.86 80 80
Typha angustifolia (Ta) 5 1.06 0.66 190 82
Table 4. Evaluation of wetland status using wetland
ol indicator indices at the plant communities of a 15-
M Fo year-old artificial wetland.
Ipecd - . Ak
°1 ) Wetland indicator
< Community (Abbr.)
S .| Np Index* Status
Pm , Obligate
B Nymphoides peltata (Np) 100 wetland
Obligate
o Nymphaea tetragona (Nt) 100 wetlgand
5 0 5 1 Obligate
DoAY Potamogeton maackianus (Pm) 100 wetlgand
Fig. 3. Ordination biplot of DCA (detrended correspondence L Obligate
analysis) based on the plant communities at the study Typha angustiola (Ta) 100 wetland
site. The angle and length of the radiating arrow indicate ] ] Obligate
the direction and the strength of relationships of the Phragmites communis (Pc) 99 wetland
water depth with the ordination scores. The circles re- -
present the plant species and the each abbreviation Iris pseudacorus (Ip) 83 Fex:eljt:fr:ge
indicates the species for which coverage is over 10%.
Abbreviations are in Fig. 2. . ) Facultative
Carex dispalata var. dispalata (Cd) 74 wetland
Lo Obligate
|HR (Fig 3), PAol 7P 9% e B Fo A Homenss (AN 18 | upland

ASTtefol waolelazzo 2 vepdet (p < 0
A§7Heh T 41 80 em o]kl FollAl, eatol
RIAEE B 4] 120 emel FolA AAISIL S5
o AnHoz SAolA o] AAe] FRE 2
Nt 7V F 22059 sl AR slet]
At

7t 4% 240] 54§71 AelE otz Sjsled
A LA R4> (CTWI) (ColesRitchie et al. 2007)
akict (Table 4). W70]2] 2] 42750
2A Aysdes B ElL, ke 39

SARE 74, mHRAE A SRR 832

> > A

*Wetland indicator index is in the range of 1 (upland) —
100 (wetland).
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Fig 4. Relationships between water depth or wetland indicator index and species diversity at the plant communities

of a 15-year-old artificial wetland.
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A8l7) SaidE 915 AR Beslojo
t}. 7140 AR AA, £7 IS E5) 4
FA7E FAE = ok HA] el s 54
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