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Studies on Joint Toxicity of Five Heavy Metal Ions to Artemia
ZHANG Qing-tian, HU Gui-kun

(Tianjin Key Laboratory of Marine Resources and Chemistry, College of Marine Science and Engineering,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: Acute toxicity effects of five heavy metal ions, Hg**, Pb**, Cu®*", Mn*" and Cd**, on Artemia of Russia were
studied. The stepwise regression equations of nauplii(24 h, 48 h and 72 h) and adult(24 h) acute toxicity experiments were
obtained. These five heavy metal ions have joint toxicity to Artemia of Russia, and the joint toxicities vary in different de-
velopment stages of Artemia. Those results show that Artemia has different tolerances for the five heavy metal ions when it is
in different growth period, and the interaction of heavy metal ions varied with growth period. Therefore the growth period of
Artemia must be paid attention to when the toxicity is studied or when the mathematic model for environmental monitoring is
built. The validating experiments indicate that those regressive equations are capable of reflecting the toxicity of heavy metal
ions to the Artemia, though some results are difference except similar distributing trend.
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Tab.1 Concentrations of heavy metal ions in the

experiments
=T =Lk BE !

WREEIKF He?* ijﬁi{fﬁé/ e LMi2+ Cd*
1 0 0 0 0 0
2 0.004 0.5 0.5 5 5
3 0.008 1.0 1.0 10 10
4 0.012 1.5 1.5 15 15
5 0.016 2.0 2.0 20 20
6 0.020 2.5 2.5 25 25
7 0.024 3.0 3.0 30 30
8 0.028 3.5 3.5 35 35
9 0.032 4.0 4.0 40 40
10 0.036 4.5 4.5 45 45

x2 EAMBHEEITER U 10°
Tab.2 The selected Uniform design table U, (10°)

SLH b 5

QbR 1 2 3 4 5 6 7 8
1 1 2 3 4 5 7 9 10
2 2 4 6 8 10 3 7 9
3 3 6 9 1 4 10 5 8
4 4 8 1 5 9 6 3 7
5 5 10 4 9 3 2 1 6
6 6 1 7 2 8 9 10 5
7 7 3 10 6 2 5 8 4
8 8 5 2 10 7 1 6 3
9 9 7 5 3 1 8 4 2
10 10 9 8 7 6 4 2 1
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Tab.3 Assistant table for U*, (10°) uniform design table

ST 5 5 DH
2 16 0.1125
3 1 5 6 0.168 1
4 1 3 4 02236
5 1 3 4 7 0.2414
6 1 2 3 8 0.299 4
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Tab.4 Statistic of mortality in each experimental control

SR AT PETHR %

N24h N48h N72h A24h
1 7.5 18.0 35.0 100
2 7.5 25.0 32.0 100
3 5.0 18.0 32.0 70.0
4 12.5 23.0 35.0 100
5 20.0 25.0 100 100
6 12.5 12.5 42.0 81.0
7 7.5 28.0 70.0 100
8 7.5 35.0 59.0 100
9 10.0 16.0 80.0 81.0
10 7.5 48.0 100 100
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Tab.5 Compare of equation and experimental results

S TUHIFET /% SEMBETHE/% REE
14.60 18.67
14.55 28.33

N24h 0.068
14.52 49.67
14.48 76.15
26.53 11.13
37.45 35.06

N48h 1.000
42.56 50.15
45.62 56.05
20.97 36.03
21.55 47.67

N72h 0.068
21.89 67.17
22.13 88.67
70.50 68.13
77.25 76.07

A24h 0.465
81.19 84.05
83.98 88.99
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