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Effect of Environmental Characteristics on the Zooplankton Community
of the Newly Created Wetlands in the Geum River, South Korea
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Department of Ecological Engineening, Pukyong University, Pusan 48513, Korea

Abstract

The newly created wetlands in the Geum River Basin have undergone various environmental changes since their
establishment in 2012. In this study, we evaluated the influence of environmental characteristics on zooplankton, which are
sensitive to environmental changes, and considered appropriate wetland management plans. The thirty-two wetlands were
divided into two groups based on the differences in their macrophyte cover. High species diversity and zooplankton density
were found in cluster 2, which had abundant macrophyte cover. In contrast, cluster 1, with low plant cover, had lower species
diversity and zooplankton density, primarily of pelagic zooplankton. To maintain species diversity and abundance of
zooplankton in wetlands, we recommend implementing a management strategy that encourages the development of various
plant communities through efficient water conveyance functions.
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Fig. 1. Map of the study area. Newly created wetlands are
indicated as solid circles(®). The small map in the
left side indicates the Korean Peninsula.
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Table 1. Ten environmental variables in 32 newly created wetlands located in the Geum River
Dep., water depth; WT, water temperature; DO, dissolved oxygen: Cond., conductivity; Tur. turbidity; TN, total
nitrogen; TP, total phosphorus; Chl.a, chlorophyll a; MC, macrophytes cover; SD, standard deviation; CV,
coefficient of variation

Num Dep. \).,(/T oH DO Cond. Tur. TN TP Chl.a MC
(m) (C) (%) WS/em)  (NTD)  (mg/L)  (mg/)  (ug/L) (%)
1 1.5 22.5 7.6 97.5 160.1 27.9 3.15 0.14 31.1 5
2 1.5 21.5 7.1 113.5 216.5 24.2 3.22 0.14 21.2 5
3 0.4 18.6 7.8 35 349.3 8.55 1.16 0.07 6.3 65
4 1.6 23.3 8.1 137.2 380.5 22.8 3.34 0.14 34.1 10
5 0.3 20.7 8.1 15.6 447.1 5.85 1.26 0.06 43 85
6 0.7 22.3 84 114 314.7 3.2 1.08 0.07 5.1 95
7 1.6 21.6 8.1 128.7 323.5 30.3 3.49 0.26 39.2 5
8 13 22.9 8.2 99.7 336.5 20.8 3.12 0.32 221 10
9 0.6 20.7 7.9 20.3 298.7 6.9 2.95 0.09 13.6 65
10 1.8 22.4 8.1 89.2 224.2 31.2 3.43 0.29 21.2 15
11 0.6 24.8 8.4 20.2 256.5 15.1 2.64 0.08 11.7 60
12 0.4 21.2 8.2 10.6 254.6 15.4 1.22 0.03 4.6 90
13 1.4 22.1 8.6 86.4 315.7 25.6 3.41 0.32 29.2 25
14 1.6 23.8 8.1 100.2 277.0 24.7 4.67 0.23 37.2 10
15 0.5 24.1 7.9 14.5 339.5 3.5 1.11 0.08 35 90
16 0.4 16.5 7.8 40 154.7 12.2 1.43 0.06 11.1 60
17 0.2 15.6 8.2 13.4 231.5 3.4 1.17 0.05 8.4 85
18 0.5 16.7 8.2 46.5 214.5 43 1.25 0.04 15.4 65
19 13 234 8.1 883 243.7 21,5 4.24 0.17 28.7 30
20 1.4 20.6 7.7 101.2 344.0 31.7 3.96 0.25 32.3 10
21 1.5 19.4 7.8 84.7 65.75 26.7 2.75 0.23 32.1 25
22 1.7 19 7.8 102.3 438.5 29.9 5.49 0.39 46.3 5
23 0.5 18.6 7.6 11.4 336.0 6.9 1.20 0.05 4.6 95
24 0.2 19.1 7.8 17.8 347.0 5.6 1.20 0.01 3.1 85
25 1.7 20.4 8.2 83.2 346.3 14.5 3.38 0.26 23.3 30
26 0.5 213 8.6 124 320.7 3.2 1.40 0.08 4.4 90
27 0.6 21.9 8.4 14.6 312.7 7.9 1.29 0.08 6.8 90
28 1.5 214 7.9 87.9 297.7 31.2 4.98 0.19 32.4 15
29 1.4 21.6 7.9 89.9 356.5 22.3 3.74 0.19 32.9 25
30 0.2 20.7 8.1 16.4 200.7 43 0.53 0.03 5.9 95
31 0.5 19.7 7.8 23.2 271.5 7.6 1.26 0.07 17.1 75
32 0.4 16.5 7.7 38.5 331.2 5.1 1.51 0.01 12.5 65
Mean 0.94 20.78 8.03 57.87 290.85 15.77 2.49 0.14 18.82 494
SD 0.5 2.27 0.29 41.17 79.42 10.22 1.34 0.10 12.68 34.1

cv 0.58 0.10 0.03 0.71 0.27 0.64 0.53 0.72 0.67 0.69
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Fig. 2. Clusplot (a) and dendrogram (b) for the hierarchical cluster analysis based on environmental variables investigated
at 32 newly created wetlands located in the Geum River.
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Fig. 3. The mean and SD (standard deviation) of environmental variables between two clusters separated by the
hierarchical cluster analysis. DO, dissolved oxygen; TN, total nitrogen; TP, total phosphorus; Mac., macrophytes.

b EGSISLE, ol A MRl &8 AT 8H kv SAL ST e a6
AN, BENL e B4 B9, FUL, ETE AUSOLE F47150) sl 2geA o
45i4ma A8 NS BT Aol UK Ko g EAVHChoi et al. 2019), A,
(Fig. 3 and Table ). 1 ol HEHe 4], 8418, G578 EFE G2 A 75 A0S
S U4 39U US4 DL AR Nl E B 440 TEe paosie od 248 gaw
2 FA7F ZRE . F A JehE A, 8EAAE, 87F Qlek oot iz o g JEA-2 5L AE T
9 34 29 9S4t EL AR R YS 57l R ARIAGAES 24 BN 248 §9-5
SABOI, oo} e 27 HAS A B FAA 27010l §ARIL, ThE A2 2 ol 547 @
AT AFLAGASO B B0l DA VIR T Fopl e Aol
SIS AL gulehnl, ol 2t 4719 B4 S
2 7|54 2o 2 Atm Eh Table 2. One-way ANOVA comparing the ten

27 69 Bt ol gt & 7} §-Aof Q2|5 Al Tn;/rllrdo;mental variables between Cluster
ZAGA R 24 FA, 524 UiFe] et F
4 71%59) g 98] %710 Al U shkro] 212t Variables “# F v
F9UF REFE 2O, Aol Aol T Depth L0 80550 @0
Z2o) EAPF EHE L AF TAHA| 7} - oHA Water temperature 1,30 11.217 £0.005
B-FET7E e 29 7150l MPH AT (Choi et pH 1,30 0.581 0.452
al., 2018; Son and Choi, 2021). 547]5°] wot Dissolved oxygen 1, 30 71.471 <0.001
o] FAE2 HH71¢Y f71E°] H&olv 5459 A Conductivity 1.30 1.089 0.305
EAR0 frdell ool dFA( At )1 ) s=7F =0t Turbidity 1,30 42986  <0.001
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Fig. 4. Abundance (ind/L) of zooplankton in 32 created
wetland located Geum River. The zooplankton
species were divided as pelagic species and
epiphytic species.
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Anuraeopsis. Keratella, Euchlanis, Mpytilina,
Pomplholyx, Filinia, Ploesoma, Polyarthra,
Synchaeta, Bosmina, Camptocercus, Daphnia,
Mesocyclops 59 aEEHAE £2 S35 &t
o} o] FEEYIEE2 2 FR48Y A4 FHE
712 7] 2ol 8415 L] kTt =2 5 HA| Yo
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Taxa I I Taxa I I
Ascomorpa - ++++ Trichocerca - ++++
Asplanchna + ++++ Trichotria - +4++
Anuraeopsis ++ - Acroperus™ - +++
Brachionus +++ + Alona* + e+t
Colurella - ++ Bosmina ++ -
Keratella ++ - Camptocercus™ ++ -
Lepadella* + ++++ Ceriodaphnia - ++++
FBuchlanis ++ - Chydorus* + +H++
Monostyla* - ++++ Diaphanosoma + ++++
Mytilina ++ - Daphnia + -
Pomplholyx ++ - Graptoleveris* - ++
Filinia ++ - lltocryptus™ + +++
Lecane* - ++++ Macothrix* + +++
Monostlyla* - ++++ Pleuxus* + +H++
Philodina - ++++ Simocephalus™ + ++++
Ploesoma ++ - Scapholeberis + +++
Polyarthra ++ - Nauplii +++ +
Synchaeta + - Cyclops - ++++
Testudinella™ - ++++ Eucyclops - ++++
Mesocyclops ++ -
Thermocyclops - ++++

Table 3. Genera list of zooplankton community in created wetlands divided by cluster analysis
The genera with * mark were considered as epiphytic cladoceran species, in accordance with Sakuma et al. (2000)
and Gyllstrom et al. (2005). +, observation in less than four wetlands; ++, observation at five to eight wetlands;
+++, observation at nine to twelve wetlands; ++++, observation at thirteen to sixteen wetlands

AAE] M FEEFIEY TXA ZolE ol
st 8% ¥ EAe= QA HEKCelewicz-
Go t dyn and Kuczytiska-Kippen, 2017). A3 A+
oNXE FH2Y FEEFIE(Lecane, Monostlyla,
Testudinella, Graptoleverisyg< A& U4
P ATIAE 7HA]= A2 AP tH( Messyasz et

al., 2009; Choi et al., 2020a). 95 E°], U T
Fof| YIA|3t Afolntop oA BExst= B2 55

ZHJEELS SRR O] YEEFo] ZI)SHE W o}
ZopFdol 37Kt tHTolonen et al., 2005). 4
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1o
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Fig. 6. Relationship between abundance of macrophytes cover rate (%) and abundance of zooplankton.
(a) abundance of pelagic zooplankton, and (b) abundance of epiphytic zooplankton.
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