S g oshatA) A107(A4%), 293~298, 2001
J. of the Korean Environmental Sciences Society

S ®(Daphnia magna)tll U2t S352| 24 X Y Y

QA -HojM.-=22x-0f &4 &
Rl 2HAEHARY, SUiyD 0| YE83
(20004 53 18% %)

Acute and Chronic Toxicity of Heavy Metals to Daphnia magna
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The toxicity values of various heavy metals were evaluated by acute immobilization and chronic reproduction
impairment tests, using Daphnia magna Acute tests were evaluated by the inhibition of their mobilization after
24hrs without food addition. The tests of reproductive impairment were investigated for 21 days by food
addition and exchange of water. The effect of each concentration was assessed by Probit analysis and #-test.

The results obtained from this study were as follows : 1) The change of pH and DO was not significant in
the acute tests, while, in the reproductive tests, pH was increased by 0.3~14 and DO also increased. 2) The

EiCw values of immobilization to Daphnia magna in artificial fresh water were 0.030me/ £ (Cw), 0054mg/ 2(Cd),
0.12mg/ ¢ (Cr), 0.74mg/ £ (Pb), 34mg/ £ As) and the NOEC values were 0.010mg/ £ (Cu), 0.018mg/ ¢ (Cd), 0.010me/ ¢
{Cr), 0.10mg/ ¢ (Pb), and 1.8mg/ # (As). 3) The E.Cs values of reproductive impairment to Daphnia magna were
13.8ug/ £ (Cu), 29ug/ £ (Cd), 155u/ E(Cr), 61.7ug/ ¢ (Pb), 759ug/ £ (As), and NOEC values were 0958/ £ (Cu),
054p8/ ¢ (Cd), 1.2ug/ £ (Cd), 74ue/ 8 (Pb), 110ue/ ¥ (As).

The results of tests using OECD artificial culture water were more sensitive than natural water for culturing.
The presented data show that an artificial culture water is suitable in the experiment of bicassay for assessing
the toxicity of materials.
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Table 1. Composition of artificial fresh water for 0
magna culture

Composition Concentration (mg/ )
NaHCO3 192.0
CaS0y.2H:0 120.0
MgSO, 120.0
KCl a0
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Fig. 1. Results of acute immobilization test.
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Table 2. ECx value, 95% confidence limit and NOEC
value obtained from 24h-acute immobilization
tests of each toxic metals for D. magna(mg/ £)

Table 3. ECx value, 95% confidence limit and NOE.C
value obtained from 21d-chronic reproduction
tests of each toxic metals for D. magna (pg/ L)
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Fig. 2. Results of chronic reproduction impairment test

296

33 ol49) AT A 2047 BWF
244 829 Wi A e 658, BT rEHAA
£ e s, WA glol dl@Fe Hwaty
50%2 A3 2o 4 FEE Cu 138w/¢, Cd 29
wg/ 8, Cr 155ue/ ¢, Pb 617/ ¢, As To9ue/ £ He}. o
e  Biesinger F¢| Superior ETEE  ol&3dH4
chronic test® AAE A3 —Cu 35u/ ¢, Cd 0.7ue/ 1,
Cr 600ug/ £, Pb 100/ ¢, As 1400pe/ ¢ —<} vl m&l &
W], Cu$t CdE A gslneE dTgfrar] T34 da
o lzheta debdo

- " - . s
w3 Anderson™2 W= Frie 255 %

AHg-8ke] 64hr

Zo] EMUHES(TC)E Cu 13w/ 4, Cd 16w/ 2, Cr
1200ug/ £, Pb 930ue/ ¢ 2 wrEstH =, Cust Cdo
HEAANH Aae Ae v£dA JEREE & 7 A
=3

33. pH ¥ DO2] H3

FAFAARA AT APAE BADF 2]

pHe vt B o) 201-024 =9 weg @it
glelon DO¥EE oF 02~03mg/ e AEHHE of
gopged], olzg Wi BHE A Az opfd
ogakg v A= gl

wAASARlNE B4 e pHetRt 85 3
Aol 03~14 AE Foled, ol Holz FFF 2

2z

zRee Fipye A% Aem Azac DOR £
A8 9~109H7 A F2des] BPYoz A% ol
Ay, BTl Wase 1 7 RerAwA Baste
Aee wgch WANEANE pH ¥ DOS) Wb} o}
£ 2 Boz GHOAD oot ARTE R F
o7] WEol A= d%E A ek

o2y pH 9 DOY Wat sl 574 FES AY
o A% 25wk e

34 EAAE Ane va

D. magnad] e o8] EAAEY golA, 3l 97
Adel 2w g me) AqpelE o Alg A
AN AsE A2, =99 Biesinger &
)= Superior £5 %8, Anderson” & U3 Ere £
Agstged, AAETRA ASFE AHEde
Fo] A et B 2 FAE JeRiA
, Edsle B4 BE4E Hi noite
o uww RAHA Fo F4 4% F

P}
e = i rle o o r2

A =
=l

(S A W )

2
2o



O

E8I5(Daphnia magna)®l ¢ $349 34 2 4 54

detstnzt & des MY Aoz Alndg £ AY
A ARG E QAFTAMSFE ORCDAI AN At A
L%, ZHYEE TS BPdE folstd, 4
Adelde] SR AFE day, 9V 59
TN ALEE M4 MFLE AFuGE AE o4
A Mgt or oA, 2 =AM YT HdAER Ho)

th OECD ATAFS+E o8¢ S4AY A7 2
A%E ARFZ 43S U ARuY IAZ U

A dehed, ok Ads Fol BAZFA S4B
4% thh ¥ Tx AL, 239 e Y5
2829 S40 g WYL FaA ey Sdg A
Ap s,

FUR7 A2 R

%éi%ﬂﬂﬂﬂﬂ(mﬂ)ﬁ

Fas9

ZA

°§21EHAI@°MH pH 4 DOg ¥E= n)q
AAHA A M= Held Chlorellas] o4&
pH7} 0.3«1.4 AR FolAI DOUE Zolxle HFL
By
2. FAFIAANANEAN ECxoe Cu 0.030mg/ ¢, Cd
0.054mg/ £, Cr 0.12mg/ £, Pb 0.74mg/ ¢, As 34me/ ¢ 1o
™, NOEC% Cu 0.010mg/ ¢, Cd 0.018mg/ ¢, Cr 0.010me/
g, Pb 0.10mg/ £, As 1.8mg/ ¢ vt
3. HAAAAN Gl M= ECo Cu 138um/¢, Cd 29
,ug/}’., Cr 155¢2/ ¢, Pb 617ue/ ¢, As o9/ L P o,
NOEC¥= Cu 095/ &, Cd 054pe/ b, Cr 12ug/ 8, Pb
TAm/ . As 110ug/ ¢ Fr}.
4., BH4ANE ZFAE A%
OECD $l &AM T8

Fo dsla mae a4
TS AESEE A 2%t
AEFZ ASAAE we Aaat A2 AZeA
Bonz, 4EAAAYAN FARAY S4Y=s
g7kt Wi ARSI H RS Aoz HusEy
2

SR
1) EPA, 1989, Short-term method for estimating the
chronic toxicity of effluent and receiving water to
freshwater organism, U.S.EPA-600/4-83-001.
2) EPA, 1978, Cnteria and rationale for decision
making in aquatic hazard evalution, aquatic hazard
of pesticides task group, American Inst of
Biological Science, Ardinton, Virginia, 46pp.
Leblanc, G. A., 1982, Laboratory investigation into
the development of resistance of Daphnia magna to
environmental poliutants, Environ. Poll. A, 27, 309~
322.
Anderson, B. G, 1944, The toxicity threshoclds of
varicus substances found in industrial wastes as
determined by the use of D magna, Sewage Works

3

=

4

o

297

Joumnal, 16(6), 1156~1165.

5) Anderson, B. G., 1948, The apparent thresholds of
toxicity to Daphnia magna for chlorides of various
metals when added to lake Erie water, Trans.
Amer. Fisheries Soc. 78, 96~113.

6) Holm-Jensen, 1, 1948, Osmotic regulation in D
magna under physiological conditions and in the
presence of heavy metals, Biclogiske Meddeleser,
20(11), 64pp.

7) Freeman, L., 1953, Toxicity thresholds of certain
sodium sulfonates for Daphnia magna  status,
Sewage Ind. Wastes, 25, 1331~1335.

8} Breukelman, J., 1970, Effect of age and sex on
resistance of daphnids to mercuric chloride, Science,
76, 302.

9) Baudouin, M. ¥. and P. Scoppa, 1974, Acute toxicity
of various metals to freshwater zooplankton, Bull
Environ. Contam. & Toxicol., 12(6), 745~751.

10} Shcherban, P. E., 1979, Toxicity of some heavy
metals for D magna strus, as a function of

temperature, Hydrobiol. J., 13, 75~80.

11) Biesinger, K. E. and G. M. Christensen, 1972,
Effects of various metals on survival, growth,
reproduction and metabolism of D). magna, J. Fish.
Res. Bd. Canada, 29, 1691~ 1700.

12) Nebeker, A. V., 1974, Effect of PCB’s on survival

and reproduction of Daphnia, Gammarus,

Tanytarsus, Trans. Amfish, Soc., 103, 722728,

Winner, R. W,, T. Keeling, R. Yeager and M. P.

Farrell, 1977, Effect of food type on the acute and

chronic toxicity of copper to D magna,

Freshwater Biolog., 7, 343~349.

Adema, D. M. M., 1978, Daphnia magna as a test

animal in acute and chronic toxicity tests,

Hydrobiol., 59, 125~134.

Canton, J. H and D. M. M. Adema, 1578,

Reproductibility of short-term and reproduction

toxicity experiments with Daphnia magne and

comparison of the sensitivity of Daphnia magna
with Daphnia pluex and Daphnia cucullata in

short-term experiments, Hydroviol. 59, 135--140.

16} Bertam, P. E,, 1979, Longevity and reproduction of
Daphnia pulex exposed to cadmium-contarninated
food or water, Environ. Pollut., 295~305,

17) Maki, A. W., 1979, Correlations between Daphnia
magna and fathead minnow(Pimephales promelas)
chronic toxicity values for several classes of test
substances, J. Fish. Res, Board Can., 36, 411 —~421.

~—

13

14)

15

18) BEd, AFE, ABE, 199, BUFI 3P
Pobg ol 48 TAAAY FHEHU, VLT
&38)R], 27, No. 1, 69~77.

19) e, 24W, A%, V4, PUY, 4dE,



O

RAY A M EE A Y E

1995, Eui%g FAAGeHE T )T FFHe
FHELY7} g8, 28 No. 3, 369~ 376,

20) QUA, vhpel, WY, oY, U4 FEY H
A8, &55, 1995 E8EE o/ &3 ZAARAA
Af, STYPFHAL Y, Nier No. 95-19-463, 2~4.

21) APHA-AWWA-WPCF, 1985 Standard methods
for the examination of water and wastewater, 16th
ed., 84 B, 715742

22) OECD, 1982, Guidelines for testing of chemicals,
No. 202, 261 ~276.

23) DIN, 1989, DIN 38412 Tail 30, 31, Deutische
Finheitzverfahren Zur Wasser-, Abwasser- und
Sehlanmuntersuchung.

24) Grothe, D. R. and R. A. Kimerle, 1985, Inter- and

208

intralaboratory  vanability in Daphria  magna
effluent toxicity test results, Envir. Toxicol. and
Chemist.,, 4, 189~192.
25) Buitkema Jr, A. L, B. R Niederlehner and J.
Caims Jr. 1982, Biological monitoring part [V
-toxicity testing, Water Research, 239~262.
oledut M3t AL, A<de, 1991, Probit W&
Tz &g AN FA FHAEEAY FEA
81-86.
27) Wamick, S. L. and H. L. Bell, 1969, The Acute
toxicity of some heavy metals to different species
of aguatic insects, ]. Water Poll. Contr. Fed. 41,
280284,

26)



