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Abstract : Water flea is a widely used test species in the aquatic ecotoxicity test. In Korea, D. magna is currently used as a
standard test species, however that do not inhabit in the Korean aquatic ecosystem. In this study, Daphnia galeata, which is a
dominant species in the Korean aquatic ecosystem, was collected from domestic lake and investigated to suggest the D. galeata
for ecotoxicity assessment in Korea. We investigated the characteristics, life span, and toxicity sensitivity compared with D.
magna. The life span test of D. galeata was performed in this study, and then the results were compared to the sensitivity with
D. magna to confirm the applicability for ecotoxicity assessment. The 48h-L(E)C50 values for seven heavy metals (As, Cd, Cr,
Cu, Hg, Ni, and Zn) of D. galeata and D. magna were collected and analyzed. As a results, shorter lifetime, less reproduction,
smaller body size of D. galeata were observed compared with D. magna. D. galeata was similar or more sensitive than D. magna
for seven heavy metals. Therefore, we propose that D. galeata is a suitable test species for ecotoxicity testing in Korea.
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Table 1. 48h-E(L)C50 values for Daphnia galeata exposed to
chemicals in the previous studies

48h-E(L)C50 (95%) Test  Refer-

Test chemical

(ug/L) method ence
Arsenic %% ((56%%'_;%(3; OECD®  26)
30 (30-30); 30 (30-30) OECD  26)
Cadmium
40 - 53)
- - 12)
Chromium 110 (100-130); 210 (200-220) OECD  26)
- - 54)
30 (30-30); 30 (30-40) OECD  26)
226,124 OECD  35)
226 OECD  55)
Copper -3 7); -8 92);
oy P S209T00099% o
metal
15 OECD 57)
- - 58)
Copper 41,74 SFS?  15)
Mercury 20 (10-20); 20 (10-20) OECD  26)
Nickel 11‘;2% ((113795%__112;(2))); OECD  26)
Silver 171 (1.37-2.21) OECD 73)
140 (130-160); 280 (260-300) OECD  26)
i 1001 OECD  59)
1001 OECD  55)
730 (685-779) 1IS0?  60)
Fenvalerate %12% ((%g%__%é?) - 61-63)
330; 510 - 64)
2,3,4,6-TeCP 590 - 65)
580 - 66)
Organic Nonylphenol - - 67)
chemical LAS12 4600 - 68)
p-nonylphenol 60.8; 671 - 69)
A-cyhalothrin 117 (86.6-157); 397 (267-590) - 70)
Fluazinam 77 (66-91); 82 (51-132) - 71)
Carbonyl 11.32 (10.90-11.90) - 71)
Methomy! 11,99 (10.97-13.07) OECD 72
AgNP (15 nm) 13.9(9.13-21 4) OECD 73)
CuNP (25 nm) 12
Nano- CuNP (50 nm) 61
particles CuNP (78 nm) 148 - 58)
CuNP (100 nm) 40
CuNP (500 nm) 20

4 OECD guidelines for testing of chemicals, No, 202, Daphnia sp.,
acute immobilisation test

Y SFS 5062 (1984), Water quality, Determination of the acute toxicity
with water flea, Daphnia magna Straus,

13S0 6341:1996, Water quality-Determination of the imhibition of the
mobility of Daphnia magna Straus (Cladocera, Crustacea)-Acute
toxicity test,
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o, zF 240 digt S 59| 48h-E(L)C50%kS AL, H]IL
sttt ZF 22 D. magnao] )3t 48h-E(L)C507-S US
EPA ECOTOX Database (http://cfpub.epa.gov/ecotox/)of A
st oH, =39 AR F s FEE ol8d =
A = v ggskich =E AR S AAE
48h-E(L)C50%= As™, Cd™, ¢, cu™’, Hg™', Ni*'Ql zn*"&
2 77} 16, 217, 57, 404, 30, 21 9 111712 1=}
Y, D. galeata’s ©]-83t 75 a0l gt 48h-E(L)C50
S5/ E= Table 10 A|A|H vRe} Zro] - A|gh o]t
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3.1. Daphnia galeata?}t Daphnia magna?| S el st
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A W FRE 5 Aok @ £ sl 533 e
3 FL A7 Bl £ 5 B vje] Biio] mas
Aoz oelA olrk B Aol A AX o U(nconate) D,
galeata T3V 7 71| ot 2 FE| 9] WS 3t D. galeata
7h ms pEsion AL A%Eel wet velst ga
Saro]d Mgt Hio] e Ao Sl YrFig.
1). D. galeata:= D. galeata Sars, D. galeata mendotae, D.
galeata galeata™ 5 o12] o}Fo| 9l Ma]o] mFo] )
£ Zo] ¥E AE D. galeata®] o}Fo] W EAo] AL
AE7, B wolo oFt Aoz HuEnt? 714
o] ZAVAT, D. galeata /A (adult)o] 7+= 7474 4 FE
w4 =Z7|(filter mesh size)+= Z+z+ 0.4-1.3 um¥} 0.32-1.0
umo|™, D. magna®] 7}% 7tA 9 ¥ | 27]= 247}
0.3-0.8 um, 0.24-0.64 um= D. magna®| 7Y% 7+2 9 IE
2ot D. galeata7t & 2= UEREARE A0 27
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Fig. 1. Images of female and male Daphnia galeata and Daphnia magna. (A) D. galeata female at 24 h; (B) O galeata male at 24
h; (C) D galeata female at 21 d, (D) O magna female at 24 h; (E) O magna male at 24 h; (F) D magna female at 21 d,
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s Slstalnt AL AR A e Aoz el et

_%
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oA Bt 28+8Y AESHE Ao R FelEglon, A uj
(brood)A|ZF2 9+ 2 & UreRSETE S QAL F3bof| o
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HH2 (number of broods produced)S %t 16O 2 FQlE
AthFig. 2). ¥ 242 3}E, 7|12 AxAdnele gAY,
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RSALE 2H1gh At Hat 20, ) 409 H= Y=
oha ®asla gick g, 29 91V ftel s MHWO
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F S A= e A] kAR, M4 W HIRE o] &%
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Table 2. Life span, first brood, total number of offspring per
adult, and the number of offspring per broods of Da-
phnia galeata and Daphria magna,

Daphnia Daphnia
galeata® magna®
Life span (days) 28+8 501+109
First brood (days) 9+2 9.0+00
Total number of offspring per adult 29+23 357.8+104.7
Number of offspring per brood 4+2 133+37
¥ Data from this study
= 12
3 .
c 104 LQ 7 "
[ Medium
=} x M
:;,‘- 3 w
e 64 e
° o
7
8 } 2
E 5 9 -
: : 1
£ o] 2926262232015 1511 6

12345678 910111213 141516
Number of broods produced
Fig. 2. Number of offspring per adult at each number of broods
produced, The italic number under the each box plot
indicates number of survivors of adult Daphnia galeata,
Life span test was conducted until the last adult was
dead.
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Fig. 3. 48 h-E(L)C values distribution of (A) As, (B) Cd, (C) Cr, (D) Cu, (E) Hg, (F) Ni, and (G) Zn for Daphnia galeata and Daphnia
magna. The Daphnia galeata data were collected from Cui et al®® and Daphnia magna data were from USEPA ECOTOX ™

The toxicity values of E(L)50 of Zn{ug/L)
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