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Table 1. Preparation of synthetic freshwater using reagent grade chemicals (USEPA Water Quality Criteria)

Water Reagent added (mg L") Final water quality

type NaHCO;  CaSO, - 2H,0 MgSOy KCl pH Hardness Alkalinity
MHW" 96.0 60.0 60.0 4.0 74~178 80~100 60~70
HW” 192.0 120.0 120.0 8.0 7.6~8.0 160~180  110~120

“MHW : moderately hard water, ¥ HW: hard water.
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Table 2. Comparison of fecundity and longevity of Korean water flea and Daphnia magna during their entire life span

under laboratory culture condition

Parameter D. sp D. obtusa M. macrocopa  S. vetulus D. magna
Total offspring per adult 296.6£142.0 83.4131.1 218+38.6 199.5+24.5 357.8+104.7
(156-514)” (46-150) (117-229) (158-254) (207-468)
Number of broods produced 13.626.1 6.8+1.7 8.0£1.2 13.5£1.6 13.3+3.7
(7-23) (4-10) (7-10) (11-15) (7-18)
Brood size 21.7£12 12.243.1 222431 15.0+2.2 27.0£2.6
(20-22) (8-19) 17-27) (12-19) (23-30)
days to first brood 6.820.4 8.410.8 410 5.3+05 9.0£0.0
(6-7) (7-9) (4-4) (5-6) 99
Size of first brood 15.6+4.0 92475 17514 47+2.3 16.1£3.8
(11-21) (2-20) (15-20) (1-9) (10-22)
Size of second brood 224+115 17.2£11.0 193124 8.7£3.6 394177
(1141) (1-41) (15-22) (2-13) (26-48)
Size of third brood 15.845.0 12.6%9.5 20.0+32 10.6£5.1 39.3+4.4
(10-22) (1-27) (15-22) (2-16) (34-46)
Life span (days) 38.6114.6 26.1£5.2 149422 33.9+9.7 50.1£10.9
(22-60) (17-34) (11-17) (7-44) (37-63)
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Fig. 1. Longevity of Korean water flea and Daphnia magna under laboratory culture condition.



AW ZANN B4

AAck

SUAE EHE 4% tIF A Aolo] 23 WS E
e ZARE A ZUWAY BWE Z Daphnia sp.7h 7}
B Ao ZHAME D magna$t FAFS Hst W
AEHE Ve Aoz ZAFEJ%OE% . vetulusQ]

7o F& A5 2 A

109 A== ﬂ%*lf" T ol AR =g HRE
_/}: 01_04 74 [<R=% 7]EHQ1;1F
E d7A R Fuat RS £ A
, HAE 59 life cycle ABE <o F FUAL
Hfi—?f—% ol &Y AHEANEE AT )2 }EEH
5 AR Aoy gory PFy) 9
5ol 28D 20 3 Mﬂz}

59
oI Wl S A% S FUae 2ad g

=2 =2

Ferrrando, M. D., E. Sancho, and E. Andreu-Moliner
(1995) Chronic toxicity of fenitrothion to an algae
(Nannochloris Rotifer  (Brachionus
clayciflorus), and the Cladoceran (Daphnia magna).
Ecotox. Environ. Safe 35:112~120.

Gilbert, J. J. (1983) Sexual dimorphism in zooplankton
(Copepoda, Cladocera, and Rotifera). Ann, Rev. Eco.
Syst. 14:1~33,

Goulden, C. E, R. M. Comotto, J. A. Ir. Hendrickson,
L. L. Horing, and K. 1. Johnson (1982) Procedures

and recommendations for the culture and use of

oculata), a

Daphnia in bioassay studies. Aquatic Toxicology and

EWE £ life cycle ¥ 199

Hazard Assessment,
ASTM, Philadelphia.

Hanazato, T. 1998. Growth analysis of Daphnia early
juvenile stages as an alternative method to test the
chronic effect of chemicals. Chemosphere 36(8):190
3~1909.

MacArther, J. W. and W. H T. Baillie (1929)
Metabolic activity and duration of Life. 1. Influence
of temperature on longevity in Daphnia magna. .
Exp. Zool. 53:221~242.

Mark, U. and J. Solbé (1998) Analysis of the ECETOC
AQUATIC TOXICITY(EAT) Database, V-The
relevance of Daphnia magna as a representative test
species. Chemosphere 36(1):155~166.

USEPA (1992a) OPPTS 850.1010 Aquatic invertebrate

freshwater Daphnids, Ecological
Effects Test Guidelines.

USEPA (1992b) OPPTS 850.1300 Daphnid chronic
toxicity test, Ecological Effects Test Guidelines.

Versteeg, D. J., M. Stalmans, S. D. Dyer, and C.
Janssen (1997) Ceriodaphnia and Daphnia : A
comparison of their sensitivity to xenobiotics and
utility as a test spesies. Chemosphere 34(4):869~892.
WA, ), AR, 98, FEE ooy B4
BH%e Hozpd WMA9T  solneE
8(2):117~128.

4, udl A,
(2005) 3%
B 52 512—1*}#;¢ —_r“jé FFAEEA 9(3):221
~230.

g (1988) =3 wEAt
FZFRLFIIA 52 A 25 pp

A% (1993) = AAFREZ A, A7 e

.?.

Fifth Conference, pp.139~160.

acute toxicity test,



200 R R

2
)
X
oy
(R
ot
o
oX
of
r [o]
olo
e

Comparison of Life Cycle of Several Korean Native Freshwater Cladocerans in Laboratory Culture
Conditions

Byung-Seok Kim*, Yoen-Ki Park, Kyung-Hun Park, Jin-Sup Shin, Jin-Hwa Kim, Seong Myeong Yoon"
Young-Joon Ahn’ (National Institute of Agricultural Science & Technology. RDA, 1Departmem‘ of Biology
education, Chosun University, “School of Agricultural Biotechnology, Seoul National University)

Abstract : In this study we investigated fecundity and survivorship of four staple Korean freshwater cladocerans
for their whole life to develop a new standard method used for ecological risk assessment of pesticide. The tested
Korean freshwater cladocerans were Daphnia obtusa, Daphnia sp., Moina macrocopa and Simocephalus vetulus. In
addition, standard test species, Daphnia magna, endorsed formally by the major international organizations was
tested together in order to compare with the reproductive characteristics of Korean cladocerans. A total of 358
young was produced by D. magna, whereas, 297 young was produced by Daphnia sp. throughout the entire life.
The average life span of Daphnia magna was 50 days much longer than any other Korean species. Nevertheless
all of the Korean water flea tested showed good fecundity, produced over 60 young for 21 days as the validation
criterion for reproduction toxicity test in Ecological Effects Test Guidelines published by USEPA. Especially
Moina macrocopa produced their first brood in 4 days. Therefore 10 day reproduction test with Moina macrocopa
may be an altemative good method to save cost and time to elucidating the effects of hazardous substances on

the reproduction of aquatic invertebrates.

Key words : life cycle, longevity, reproduction, cladocera
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