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This study demonstrates the investigation of zooplankton communities (e.g. rotifers,
cladocerans and copepods) and environmentally related driving factors (e.g. eleva-
tion, area size, water depth, types of dike construction, and bottom substrates). We
hypothesized that zooplankton community structure and composition would be influ-
enced by ambient driving forces in different scales of the irrigation ponds (Dum-
beong). A total of 66 zooplankton species/groups (56 rotifers, 9 cladocerans, 1 cope-
pods) were found and identified at 45 Dumbeong of Goseong region (i.e. Goseong-gun)
in 2011. The rotifers occupied 84.9% of the total zooplankton abundance. We could
categorize a clear separation of zooplankton communities into 4 different patterns
based on cluster analysis. Zooplankton diversities in Dumbeongs were lower than
those in natural ponds or wetlands. In addition, community structure of zooplankton
was also simpler and had a broken stick distribution based on SHE analysis. Species
composition in each Dumbeong was not significantly discriminated each other. The
result of canonical correspondence analysis (CCA) pinpointed that significant influ-
ential variables upon zooplankton community were dissolved oxygen percent satura-
tion, pH, and Dumbeong’s material. This study indicated that morphological type of
the Dumbeong and its water quality could determine the community structure of
zooplankton. Furthermore, the connectivity between ambient habitats and materials
could be necessary to be rigorously considered in respect to producing the Dumbeongs
to subsidize alternative habitats for wetland ecosystem in freshwater landscape.

Key words : canonical correspondence analysis, cluster analysis, community struc-
ture and composition, Dumbeong, zooplankton diversity

* Corresponding author: Tel: 061) 750-3384, Fax: 061) 750-3308, E-mail: hwkim@sunchon.ac.kr, hwkim827@gmail.com

© The Korean Society of Limnology. All rights reserved.
This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/),
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provide the original work is properly cited.

— 490 —



5 = <AfAQ At AEH oz PR AN
2 7]1 T AR EEol FAEHA AR A
T ZAMEAL] TR g2 553 54 7HA
o} (Duelli, 1997). o]&1 F=AJefAlNAM FoFH <l F&s
of A& YEES EE L3 e FAAAA A
V—JF— AEAT ke adez A2y 4%

FelEo] AAF 2 ¢lek(Tscharntke et al., 2005; Holz-
=4 ¢] PR 22l
el At okl sl W, F A AR
2 2" AR FeA o] Aoz ¥A4E 3 gl

2 WA o] WEslA] ¢k el FHES T

kamper and Seppelt, 2007).

H& f3 avfreE 2AFEs el kel $AA
SAez QddA <l EexAAee REEHY e

7457 ol ol2d A9 AEUFES 18 =AE
ek AR A7l A BEENA A A =
I zA JqE & 5 7] diel S 283
AR Qe 47 B Aelre melslelo}
o). el AdA 7% ARe B
Aol Y A7 A 2dez dage ol
MAEE £ gl ofe] R F 59 §E
AL AH|ALE o]o] F= F Q3 Ho|AlEe] FAIY o
o A el AAlehe olFe) wolal
30%7} FEEGZE Holko] Foq T4
Aoz Wy vl 3ok (Kim et al., 2011a) iy =
I 2o wdA e AEHdd $4 9 BAE S84
AT QEE BT A FEIYIEN Bo| 13
HlAe) Holdles Be Hfed AEEE AT
DA el A2l oluA] EF 9 o]Fe]
)¢ =9 3}c} (Schefferet al., 2006). =3F 914 Q)
AFAE e FeAAA e e BRE ol
Al el EAeh AEAL] AATF2 F Adsdd
ZAlol Fhebdl F a7} glu} (Fernandez et al., 2009).
AEE 1AL P e] WHER] oo} 54442
Faol o8 3 o)7] wFel o]& Heslr] Slsk &
TR FWel o AT kAl AF3 vhet
s
=

rlr

o{«

Wi

2l
ot =2
to 2 4y X o b

o

o] Fuel AeH FoAel deAT 0B o gl
Age] Sepde $A5TA s £ et of
s $=1 A7E ol Aoz Fuo e o
oF27HA) Al kelA kot gk werAl, Qe
wel ey 72 2 olsed 29l 2) Fuol

sEgmEs] FoOs TR 54,

L 2R3 A9 2 olshabd 29 24

oﬁ,

Ahd s aA el B3k QlE 23770 (A 2011)
T F 4570 (18.98%/ 314 A A FHAR)E A st
201141 495E 7Y Aol 7 AW 13] ZAME 3

F FEEGHIE ZHTE ol3EhHel 298 A3
Atk (Fig. 1A). T4 A 2 ALY S 7|Fe= 7}
A4 g A1l we 371 (Type I, 11, 1) 3 o=

<

Frale] Al 3 A el Aws SR
w5 oz 7AHe glem, £ A Felr AYs)
W g2 Ho} glort e oz x4m Fulol
ohoA WA Hele A HR, e e g Ho)
slol 71 3 Fehe Wek(Fig. 1) Ay F

.

9o 824 70595 9w Aol ok (e} 0om) F
W AR 2ol $300] g Wefolek w2 22t
_'U;.uég] FzA EAS mlelslr] 9l et z=(as.l.
S (m?), A< (b g, A

8 AR, o F BE Fdstslch £ ool A
Ve FEEGSE 2AT00 ALE B 5 A 4

I O ES
—,—9—(YSI DO Meter; Model 58)
= %%*&i%‘:(YSI DO Meter; Model 58), A7 &%
(Fisher Conductivity Meter; Model 152), pH (Orion Model
407A)Z Aol H S st

2. $EEYE
FREGIE AES 8L 948 AFES ol43l]
5348 A4 F 68um 47 =0 cislaje] 100mL

2 5EAAN 4~5% z2HF oz A FEE
F 2> F(species) B & (genus) E7H] A F A
Fale] (A 1L MAleE 34T} (Koste, 1978;
Smirnov and Timms, 1983). 2725 A ©hA| o uje}
A3 (nauplius), ©}A1 4] (copepodid) ¥ AJ 4| (copepoda) =
R,

3. 24y

e FEEGAE FAPAE Sk A 4

2Rl stel S

% (S; species richness), T}k =



492 Yol - HER - AN

|.|-|
o
fol
Ll
N
2
oy
o
El
N
et
Ho

Soil

] ?’«\‘1%
( o2 {j: 0 t:p
ALy

Fig. 1. Description of the study sites. (A) Geographical locations of 45 Dumbeongs, (B) Three types of Dumbeongs distri-

buted in Goseong region.
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Table 1. Zooplankton inventory and individual distribution (Chi-square test) in Dumbeongs.

Species Var Mean Chi-sq P Aggregation

Rotifer

Philodina roseola 1.79 0.93 84.43 0.00 A
Brachionus angularis 0.02 0.02 44.00 0.47 R
Brachionus calyciflorus 0.02 0.02 44.00 0.47 R
Brachionus forficula 0.04 0.04 43.00 0.51 R
Brachionus urceolaris 0.04 0.04 43.00 0.51 R
Brachionus rubens 1.08 0.31 153.14 0.00 A
Brachionus quadridentatus 5.53 0.51 475.91 0.00 A
Mytilina ventralis 0.71 0.20 156.00 0.00 A
Mytilina trigona 0.09 0.04 88.00 0.00 A
Mytilina sp. 0.04 0.04 43.00 0.51 R
Euchlanis dilatata 0.16 0.13 54.00 0.14 R
Anuraeopsis fissa 299.48 4.44 2964.85 0.00 A
Keratella valga 2.26 0.29 343.54 0.00 A
Keratella cochlearis 1977.48 10.80 8056.41 0.00 A
Keratella quadrata 0.04 0.04 43.00 0.51 R
Trichotria tetractis 0.24 0.11 94.00 0.00 A
Trichotria pocillum 0.13 0.09 63.50 0.03 R
Squatinella mutica 0.11 0.07 72.00 0.00 A
Squatinella sp. 0.19 0.11 76.00 0.00 A
Colurella obtusa 19.92 0.89 986.00 0.00 A
Colurella uncinata 35.61 0.98 1602.59 0.00 A
Colurella sp. 3.93 0.60 288.00 0.00 A
Lepadella oblonga 41.76 251 731.65 0.00 A
Lepadella acuminata 1.45 0.22 287.00 0.00 A
Lepadella sp. 3.78 0.36 467.75 0.00 A
Lecane candida 0.02 0.02 44.00 0.47 R
Lecane brachydactyla 0.02 0.02 44.00 0.47 R
Lecane curvicornis 0.02 0.02 44.00 0.47 R
Lecane sp. 0.54 0.22 107.00 0.00 A
Monostyla opias 0.02 0.02 44.00 0.47 R
Monostyla pyriformis 1.44 0.20 316.00 0.00 A
Monostyla arcuata 0.04 0.04 43.00 0.51 R
Monostyla closterocerca 4.05 0.67 267.00 0.00 A
Monostyla bulla 11.79 0.58 898.23 0.00 A
Monostyla lunaris 0.04 0.04 43.00 0.51 R
Monostyla pygmaea 0.11 0.07 72.00 0.00 A
Monostyla sp. 0.09 0.04 88.00 0.00 A
Asplanchna priodonta 3567.12 12.49 12567.43 0.00 A
Asplanchna sp. 46.86 2.33 883.71 0.00 A
Scaridium longicaudum 0.04 0.04 43.00 0.51 R
Trichocerca tigris 0.02 0.02 44.00 0.47 R
Trichocerca bidens 18.68 0.67 1233.00 0.00 A
Trichocerca weberi 0.89 0.20 196.00 0.00 A
Trichocerca rattus 0.80 0.13 264.00 0.00 A
Trichocerca pusilla 686305.19 127.07 237650.28 0.00 A
Trichocerca iernis 15.02 0.58 1144.00 0.00 A
Trichocerca scipio 2416.51 7.64 13908.96 0.00 A
Trichocerca capucina 5.93 0.73 355.64 0.00 A
Trichocerca longiseta 0.04 0.04 43.00 0.51 R
Trichocerca marina 20.32 0.84 1058.58 0.00 A
Trichocerca sp. 72.76 2.29 1398.60 0.00 A
Polyarthra vulgaris 658.10 7.76 3733.62 0.00 A
Polyarthra dolichoptera 295.91 3.67 3550.91 0.00 A
Polyarthra sp. 511.64 4.76 4733.90 0.00 A
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Table 1. Continued.

Species Var Mean Chi-sq P Aggregation
Testudinella patina 0.90 0.22 179.00 0.00 A
Pompholyx complanata 499.98 3.56 6187.25 0.00 A
Cladocrean
Scapholeberis sp. 0.06 0.07 42.00 0.56 R
Daphnia sp. 0.02 0.02 44.00 0.47 R
Moina macrocopa 12.04 0.69 768.84 0.00 A
Bosmina longirostris 0.19 0.11 76.00 0.00 A
Bosmina sp. 0.56 0.11 220.00 0.00 A
Bosminopsis deitersi 0.02 0.02 44.00 0.47 R
Alona rectangula 0.02 0.02 44.00 0.47 R
Chydorus gibbus 0.04 0.04 43.00 0.51 R
Chydorus ovalis 0.06 0.07 42.00 0.56 R
Copepoda
Nauplius 88667.66 77.02 50652.61 0.00 A
Copepodid 23.57 2.29 453.17 0.00 A
Cyclopoida 114.00 2.84 1763.41 0.00 A
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Fig. 2. Zooplankton community abundance and species richness in the study sites.
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Fig. 3. The result of the SHE analysis in respect to zoo-
plankton community of the Dumbeongs (Ln(S): spe-
cies richness, Ln(E): evenness, H: Shannon-Weaver
diversity index).
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Table 2. Canonical and the correlations coefficients of
environmental variables with the first two axes
of the canonical correspondence analysis (CCA).

Axis1l Axis2 Axis3
Eigenvalue 0.878 0.518 0.369
Variance in species data
% of variance explained 13.2 7.8 55
Cumulative % explained 13.2 20.9 26.4

Pearson Correlation, Spp-Envt  0.979 0.899  0.925
Kendall (Rank) Corr., Spp-Envt 0.442 0.291 0.436
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Fig. 5. The CCA result that zooplankton species and envi-
ronmental driving factors were superimposed each
other on the biplot (WaSt: Water storage and DO:
dissolved oxygen).
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