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Abstract

This study aims to classify the plant communities of the Gudam wetland, a riparian wetland in Nakdong River basin,
and to identify the characteristics of the communities according to the veritical structure to prepare management plan.
In the Gudam wetland, a total of 19 plant communities were found through physiognomical vegetation, and were analyzed
by dividing into tree dominant community, shrub dominant community, and herbaceous dominant community according
to the vertical structure. When examining the results of the community characteristics analysis, the species diversity index
was the highest in the tree dominant communities but there was concern about a decrease in species diversity due to
the influx of exotic plants such as Sicyos angulatus. The shrub dominant community tended to have a biased species
diversity index on shrub plants. The herbaceous dominant communities ware divided into wetland herbaceous communities
and dryland herbaceous communities according to the species diversity index, and measures were needed to reduce the
species diversity index due to artificial disturbances. The importance value was the highest in the arboreal Sa/ix genus
in the tree dominant communities, and the exotic plants such as Amorpha fruticosa were the highest in the shrub dominant
communities. In the herbaceous dominant communities, wetland herbaceous plants such as Phragmites japonicus were
high. As a result of the analysis according to ordination the tree dominant communities and shrub dominant communities
were differentiated by exotic plant factors, and the herbaceous dominant communities were differentiated by hierarchy
number and slope.
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Fig. 1. The location of the Gudam wetland, study sites. The dots and figures on the map are the locations of quadrats surveyed.
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Fig. 2. Actual vegetation in the Gudam wetland. The polygons are delineated by 15 classification types.
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2 (physiognomical vegetation) o2 BFSIHAL, HP+
el et 4E%2] 1=t Braun—Blanquet scaleol] Tt =
A= cHEFig. 2).

U2 el vAlE EeRlow FARR| 9 HE9|, AL
T, 1k, EAS SAS, AE SHaRc R vl
w G5E ARSI B9l WIS ARgSto] Whejzte
2 yeidy, AAEs BAL siEalEEs GPS A
(GPSMAPS64S, GARMIN, USA)E o]gste] Z4s19ct. &

AL S-S Agoto] skt EAH-S S5l o 1t
o|E BAHor @A EAFE FEots WA, AR
9] ¢ HE o] Ao & QhoflA FA 2] 2] odar 1
2 BAZI FEE & QoA FAHAA|T 1 vhE wf 2.5
emoJA}r Zofx] 2] eF=thBrower et al., 1998). AYEE &2
219 5emold W7t REEOIR] 1 7HEARE =Ao] glom 4
B AEFo] gol & QoA SAA 2L g7t Semold T
olZH i =7o] Eth(Brower et al., 1998). =&
W+ W wetk 5 AR E Skl

222 2% &8 =4

=
Ze x0] BAS FPHOD ehiT, ol B¢ 44 A

Journal of Wetlands Research, Vol. 23, No. 2, 2021



136 LA AAe| ey
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et BFE QIoH(Table 1). 4470 g toll A vrehd 1970 <<+
ZF W5 2 9] Feto] Uiyt 7R B2 RS
Aot R W EE=H(Salix  chaenomeloides
community, 97§ H@H)ol, I FHE olo] HEURL
(Salix pierotii community, 77 ®&@1)o] Uebdct HEUE-
I ET 2N (Salix pierotii=Salix chaenomeloides community, 571
a2 Al Hdz B2 vl SHEHEURTE (Sl
chaenomeloides=Salix pierotii community, 37} W2 v H
Az W et Aok, Wi HEURE(Saly) Aol
TEEAY ST ASHE AT STEA
F52 AAote TEA A =R SARKE RS Amorpha
fruticosa  community, 17} WP SHRE] - g2t

(Lespedeza davurica—Frigeron annuus community, 171 %3P,

Table 1. The names of community, the number of quadrats and the ratios by total quadrats classified by stratification(tree, shrub and

herbaceous communities).

Classification by stratification Name of community Number of quadrats(%)

Salix chaenomeloides 9(20.45)

o Salix pierotii 7(15.91)

Tree communities . - -

Salix pierotii—Salix chaenomeloides 5(11.36)

Salix chaenomeloides—Salix pierotii 3(6.82)
Total number of Tree community quadrats 24(54.55)

Amorpha fruticosa 1(2.27)

Shrub communities Lespedeza davurica—Frigeron annuus 1(2.27)
Lespedeza davurica—Coreopsis lanceolata 1(2.27)

Total number of Shrub community quadrats 3(6.82)

Phragmites japonicus 4(9.09)

Phragmites japonicus—Elymus tsukushiensi var. transiens 1(2.27)

Phragmites japonicus—Conyza canadensis 1(2.27)

Phragmites japonicus—Artemisia capillaris 1(2.27)

Miscanthus sacchariflorus 2(4.55)

o Scirpus wichurae 1(2.27)

Herbaceous communities — —

Artemisia capillaris 12.27)

Erigeron annuus—Artemisia princeps 2(4.55)

Erigeron annuus—Miscanthus sacchariflorus 1(2.27)

Coreopsis lanceolata 1(2.27)

Elymus tsukushiensis var. transiens 1(2.27)

Oenothera biennis—Phragmites japonicus 12.27)

Total number of Herbaceous community quadrats 17(38.64)
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tsukushiensi var. transiens community, 17} ¥, S@H2lE—d (richness) T =4 (evenness)©]2h= & 712] Qolog AAL]

ZtZH Phragmites japonicus—Conyza canadensis community, 171 o), AJEaere] Ho| Ao} oPdEE 0 3aln A Tk 7]oe]

W), SRl E-APEEE = (Phragmites japonicus—Artemisia

Triopge 2 AR 1ad 4 lrks o] UrkPark et

capillaris community, 17} W&, EME=H(Miscanthus al., 2001).

sacchariflorus community, 27§ 5@ 5o o] o EX 2 E3 = Atp =

st tha A58 =217F 5},]'%*!'?% stk oA Azt iiéya—quiii;qoiii *a}ﬂiiﬁﬂi;ﬂ:rLioi] E}El’i

’ SHO W= v SR vE 9T 191 ok

o7 kAol Nz~ Erigeron annuus—Artermisia Hol 28 oxaglorg H3le] H|WE 4= QrH(Table 2).

princeps community, 271 FET), NE—E L= Ergeron AUEAE S (One-way ANOVA)9|| wfet Al 2E(w5, &

annuus—Miscanthus sacchariflorus community, 17§ 980, & B 213 Jeto] Zojoky B9 Wi ECIFrS H|we 2

Sbo| 2B Oenothera biennis—Phragmites japonicus 7 A BES gojujgt Wi xjolr} vk AL sl 2

community, 17} @) 5 FoldAY AR Zx2]7F ddsto], 4 919ITHTable 3, Fig. 3.

T SPAYES] o= 249 AelE Bt E3] 72 24728 (Tree communities) ] ZTIFE BF-S
o] Ay}= Ministry of Environment(2009)9] F&52] A% OF 2,152 T}2 Zof| H|5| o} AJo] ZHBLS L) o]

AfellA WEZ2 GHE, HELT 59 HEUR gAyeto] & WEA HEUEL SA Feto] SASATH S7]dA 0] Aol

elgirhs AUt SUstloH, RS 2 E, & 2ol n4-Ezde) Wagto gy 7ty o2 o] 285t

Table 2. Species diversity index of communities classified by stratification. The species diversity index is calculated by averaging the

Shannon diversity indices.

Classification by stratification Name of community Species Diversity Index

Salix chaenomeloides 2.39
Tree communities Salix_pierotii 1.92
Salix pierotii-Salix chaenomeloides 2.01
Salix chaenomeloides—Salix pierotii 2.30

Average of Tree communities(+SD) 2.15(£0.22)
Amorpha fruticosa 1.56
Shrub communities Lespedeza davurica—FErigeron annuus 1.20
Lespedeza davurica—Coreopsis lanceolata 1.28

Average of Shrub communities(+SD) 1.34(£0.19)
Phragmites japonicus 1.05
Phragmites japonicus—Elymus tsukushiensi var. transiens 1.49
Phragmites japonicus—Conyza canadensis 0.68
Phragmites japonicus—Artemisia capillaris 1.21
Miscanthus sacchariflorus 1.06
. Scirpus wichurae 0.93

Herbaceous communities — —

Artemisia capillaris 0.57
Erigeron annuus—Artemisia princeps 1.91
Erigeron annuus—Miscanthus sacchariflorus 1.78
Coreopsis lanceolata 1.63
Elymus tsukushiensis var. transiens 2.09
Oenothera biennis—Phragmites japonicus 0.69

Average of Herbaceous communities(+SD) 1.25(£0.51)

Table 3. One-way ANOVA table of species diversity index for three vertical structures.
Sum of Squares Degree of Freedom F-statistics P-value
vertical structure 2.464 2 6.327 0.00945
Residuals 3.115 16
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Table 4. Importance values(IV) of dominant communities classified by vertical structure(tree communities). The species with importance

value< 5 are omitted.

Community Saliv chacnomeloides Salix pierotii Salix pzeroru—.SabX Salix cbaengme/?Ides—SabX
chaenomeloides plerotii
Structure species I\ species I\Y% species I\Y% species v
Salix chaenomeloides | 29.96 Salix pierotit 31.12 Salix prerotii 29.34 | Salix chaenomeloides| 21.87
Sicyos angulatus | 12.04 | Phragmites japonicus | 13.07 | Salix chaenomeloides | 16.95 Blymus tsukus'/uenﬂs 16.02
var. transiens
Elymus rsu/(us.bmnsm 11.16 | Humulus japonicus | 9.34 | Phragmites japonicus| 12.33 Salix pierotii 15.98
var. transiens
Artemisia princeps | 8.72 Elymus tSUkUS.]HEHSIS 8.68 | Humulus japonicus | 10.01 | Phalaris arundinacea| 13.05
T - var. transiens
ree communtties 1y mudus Japonicus | 1.99 | Phalaris arundinacea| 6.72 | Phalaris arundinacea| 9.85 | Humulus japonicus | 11.05
Salix pierotii 7.51 Sicyos angulatus | 6.68 Sicyos angulatus | 8.23 Sicyos angulatus | 10.66
Phalaris arundinacea| 7.13 | Carex dimorpholepis| 5.03 Elymus tsu/(us'/uensm 6.83 | Phragmites japonicus| 10.39
var. transiens
. Achyranthes
Morus bombycis | 5.00 Carex atrata 5.69 . . 7.78
Japonica
Artemisia selengensis| 6.65
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Table 5. Importance values(IV) of dominant communities classified by vertical structure(shrub layer). The species with importance
value<5 are omitted.

Community Amorpha fruticosa Lespedeza davurica—Erigeron annuus | Lespedeza davurica—Coreopsis lanceolata
Structure species v species v species v
Amorpha fruticosa 50.31 Lespedeza davurica 51.50 Lespedeza davurica 61.86
Erigeron annuus 17.32 Erigeron annuus 27.68 Coreopsis lanceolata L. 14.86
Lespedeza davurica 10.51 Coreopsis tinctoria 12.37 Artemisia princeps 14.73
confr}rlfllll:ities Artemisia princeps 10.26 Oenothera biennis 9.59 Metaplexis japonica 7.53
Rosa multiflora 8.15 Enigeron strigosus 7.53
Oenothera biennis 7.96
Ambrosia artemisiifolia 7.39

Table 6. Importance values(IV) of dominant communities classified by vertical structure(herbaceous communities). The species with
importance value<5 are omitted.

) Phragmites Phragmites Phragmites
Community Phragmites japonicus Japonicus—Elymus Japonicus—Conyza Japonicus—Artemisia
tsukushiensis var. transiens canadensis capillaris
Structure - - - -
species v species v species v species v
Phragmites japonicus| 64.43 | Phragmites japonicus | 35.07 | Phragmites japonicus| 64.87 | Phragmites japonicus | 48.64
Sicyos angulatus | 9.99 Blymus tsu/(us’bmnsm 33.92 | Conyza canadensis | 42.84 | Artemisia capillaris | 35.55
eth var. transiens
erbaceous Artemisia selengensis| 9.72 | Conyza canadensis | 29.59 Oenothera biennis | 14.76
communities yY— 0l
iscantiiuis 7.89 obgonin 8.66 Conyza canadensis | 11.37
sacchariflorus perfoliatum
Humulus japonicus | 6.89 | Bromus japonicus | 5.72
Community | A iscanthus sacchariflorus Scirpus wichurae Artemisia capillaris Er[gergt? annus
—Artemisia princeps
Structure species I\ species I\ species v species I\Y%
Miscanthus . . Lo . .
sacchariflorus 61.67 | Scirpus wichurae | 54.42 | Phragmites japonicus| 48.64 |  Erigeron annuus | 27.76
Eragrostis curvula | 14.86 Po/ygonut?? 36.36 | Artemisia capillaris | 35.55 | Artemisia princeps | 27.30
thunbergi
Herbaceous Artemisia princeps | 9.76 fggi ZIZLLZY 10.95 | Oenothera biennis | 14.76 Scﬁ‘féj}zjﬁ]};ﬁ; 10.86
communities Lespedeza davurica | 5.42 Conyza canadensis | 11.37 Glycine soja 9.36
o Ambrosia
Imperata cylindrica | 5.18 artemisiifolia 8.91
Phleum pratense | 5.09 Equisetum arvense | 7.09
Lespedeza davurica | 5.27

Community .Engeron annuus Oenot]z'era '1716‘11111.5* Elymus tsul(ufblenm var. Coreopsis lanceolata
—Miscanthus sacchariflorus Phragmites japonicus transiens
Structure species I\ species I\% species I\
Erigeron annuus | 29.51 | Phragmites japonicus | 55.16 Elymus tSUkUS.]HeHSIS 29.47 | Coreopsis lanceolata | 29.96
var. transiens
Mscagt]zus 28.61 | Oenothera biennis | 51.72 | Phalaris arundinacea| 21.24 Chamaccrista 26.32
sacchariflorus nomame
Artemisia princeps | 14.32 Humulus japonicus | 19.13 | Artemisia princeps | 25.57
Rubus parvifolius | 12.48 Fallopia dumetorum | 9.76 | Festuca arundinacea | 10.37
Herbaceouscommu — - —
hities Imperata cylindrica | 11.14 Rosa multiflora 9.18 | Oenothera biennis | 8.25
Oenothera biennis | 9.34 C/?S/Jdonu.zm' I 9 07 Ernigeron annuus | 8.25
var, asiaticum
Festuca arundinacea | 5.06 Amb'nzsm‘ 8.06
artemisiifolia
Carex dimorpholepis| 1.52
Stellaria media 6.74
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Aol £EFOR IYEANR] T2 BESHE A0 1}
epgth iAo R b si9lel ST BB TE SATE 5F
2E s BRSO W TS ekt

Axis 2

0 Axis 1 8

Fig. 5. Detrended canonical correspondence analysis of recored
community with environmental factors(T1: Treel, 0.7833, T2:
Tree2, 0.2816, S: Shrub, 0.3221, H1: Herbaceousl, 0.1930, H2:
Herbaceous2, —0.1372, Alt: Altitude, —0.2480, Slope: Slope,
-0.6694, Hier: Hierarchy, 0.8184, Species: Number of species,
0.6663, Exotic: Exotic species, —0.1298, ST Soil texture,
-0.1978, Waterdeer: the impact on Hydropotes inermis, 0.1974).
The figure after environmental factors is the correlation
coefficient with the first axis. The contour lines indicate the
clustering of communities by similar species composition.
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Fig. 6. Detrended canonical correspondence analysis of Tree
communities with environmental factors(T1: Treel, 0.1312, T2:
Tree2, —0.5189, S: Shrub, —0.2696, H1: Herbaceous1, —0.4270,

H2: Herbaceous2, 0.3372, Alt: Altitude, —0.0498, Hier:
Hierarchy, 0.0601, Species: Number of species, 0.4287, Exotic:
Exotic species, 0.5304, ST: Soil texture, 0.1281, Waterdeer: the

impact on Hydropotes inermis, 0.3159). The figure after
environmental factors is the correlation coefficient with the first
axis. The contour lines indicate the clustering of communities by
similar species composition.
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Axis 2

Exotic.

-2 Axis 1 8

Fig. 7. Detrended canonical correspondence analysis of shrub
communities with environmental factors(T1: Treel, 0.6610, T2:
Tree2, —0.1209, S: Shrub, —0.4735, H1: Herbaceous1, 0.5682,
H2: Herbaceous2, 0.4409, Alt: Altitude, —0.3067, Slope: Slope,
-0.2699, Hier: Hierarchy, 0.3751, Species: Number of species,
0.2489, Exotic: Exotic species, —0.6760, ST Soil texture,
—0.4184, Waterdeer: the impact on Hydropotes inermis, 0.1287).
The figure after environmental factors is the correlation
coefficient with the first axis. The contour lines indicate the
clustering of communities by similar species composition.
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Fig. 8. Detrended canonical correspondence analysis of
herbaceous communities with environmental factors(T1: Treel,
0.6790, T2: Tree2, 0.2786 S: Shrub, 0.3450, H1: Herbaceous],

0.3411, H2: Herbaceous2, —0.2471, Alt: Altitude, —0.3103,
Slope: Slope, —0.6963, Hier: Hierarchy, 0.7653, Species:
Number of species, 0.6055, Exotic: Exotic species, —0.1952, ST
Soil texture, —0.1414, Waterdeer: the impact on Hydropotes
inermis, 0.2287). The figure after environmental factors is the
correlation coefficient with the first axis. The contour lines
indicate the clustering of communities by similar species
composition.
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