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Predicting Copper  Toxicity to  Hypophthalmichthys  molitrix  and

Ctenopharyngodon idellus Based on Biotic Ligand Model
WANG Wan-bin, CHEN Sha, WU Min, ZHAO Jing

(Key Laboratory of Environmental Soil Science, Faculty of Environmental Science and Engineering, Kunming University of Science and
Technology, Kunming 650500, China)

Abstract: A series of 96 h copper acute toxicity experiments were conducted with Ctenopharyngodon idellus and Hypophthalmichthys
molitrix under different concentrations of DOC [ p(DOC) 0.05,0.5,1,2,4 mg-L™"']. Higher DOC resulted in a reduction of toxicity,
which was in line with the concepts of the biotic ligand model (BLM). It was concluded that the mean absolute deviation (MAD) of
LC,, with Crenopharyngodon idellus and Hypophthalmichthys molitrix was 591.2, 157.14 pg-L™' and 728.18, 91.24 pg-L7',
respectively, by the prediction of copper BLM developed for Fathead minnow and Rainbow trout. Based on speciation analysis of biotic
ligand model, it was shown that LA, values of Ctenopharyngodon idellus and Hypophthalmichthys molitrix were 10. 960 and 3. 978
nmol-g™", respectively. Then the MAD values became 280.52 and 92.25 pg-L~' for Ctenopharyngodon idellus and
Hypophthalmichthys molitrix using the normalized LA, . Finally by searching toxicity data in literature, the MAD values on
Ctenopharyngodon idellus and Hypophthalmichthys molitrix were 252. 37 and 50. 26 wg-L™", successively. This result verified that the
toxicity prediction based on biotic ligand model was practical.

Key words ; Ctenopharyngodon idellus ; Hypophthalmichthys molitrix ; biotic ligand model(BLM) ; prediction; copper; LA,
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Table 1 ~ Water quality parameters for toxicity tests
e " oH HAil Ca | Mgil Nail K | SO‘Z‘: cl | HCO;ﬁ
/mg-L /mg-L /mg-L /mg-L /mg-L /mg-L~' /mg-L /mg-L~!
21.0 8.1 0.05 44.90 10.73 69. 50 10. 00 42.92 88. 80 138.58
21.0 8.3 1.0 44.90 10.73 69. 50 10. 00 42.92 88. 80 138.58
Hypophthalmichtys molitrix 21.0 8.3 0.5 44.90 10.73 69. 50 10. 00 42.92 88. 80 138. 58
21.0 8.3 2.0 44.90 10.73 69. 50 10. 00 42.92 88. 80 138. 58
21.0 8.3 4.0 44.90 10.73 69. 50 10. 00 42.92 88. 80 138.58
22.0 7.9 4.0 44.90 10.73 70. 65 10. 00 42.92 88. 80 138.58
22.1 8.0 2.0 44.90 10.73 61.45 10. 00 42.92 88. 80 138.58
Ctenopharyngodon idellus 22.3 7.9 1.0 44.90 10.73 56. 85 10. 00 42.92 88. 80 138.58
21.0 7.9 0.5 44.90 10.73 54.55 10. 00 42.92 88. 80 138.58
21.0 7.9 0.05 44.90 10.73 52.25 10. 00 42.92 88. 80 138.58
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Fig. 2 Log-log plots of predicted versus observed copper concentrations associated with the 50% of mortality (LCs,) for two species
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Table 2 Key parameters of BLM
ZH Fathead minnow D. magna D. pluex Rainbow trout
Peona 1.5 1.5 1.5 1.5
1eKp1 - cu 7.4 7.4 7.4 7.4
lgKyy_cuon -1.3 -1.3 -1.3 -1.3
LAy, 5.48 0.119 0. 047 3.70
*3 SHHE
Table 3 Toxicity data in literature
HA Ca M Na K S02- Cl HCO; LC
vt e pH /mg-L’l/mg-L’l/mg'i’l/mg-L’l/mg'L’l/mg.4L’1/mg-L’l/mg.Ls*1 /mg.i’_]
24.5 7.4 0.5 1.75 1.51 3.28 0.26 10.20 0.24 14. 00 39
24.5 7.4 0.5 6.99 6.06 13.10 1.05 40.70  0.95 27.75 67
Hypophthalmichtys molitrix 24.5 7.4 0.5 23.14  20.07 43.54 3.48 135.19 3.15 97.29 307
24.5 7.4 0.5 41.85 36.30 78.75 6.30 244.50 5.70  204.00 460
26.0 7.54 1.6 1.75 1.51 3.28 0.26 10.20  0.24 1.70 180
24.5 7.4 0.5 1.75 1.51 3.28 0.26 10.20 0.24 14. 00 31
Crenopharyngodon idellus 24.5 7.4 0.5 6.99 6.06 13.10 1. 05 40.70  0.95 27.75 41
24.5 7.4 0.5 23.14  20.07 43.54 3.48 135.19 3.15 97.29 296
24.5 7.4 0.5 41.85 36.30 78.75 6.30 244.50 5.70 204.00 452
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Fig. 3 Log-log plots of predicted versus observed copper concentrations

associated with the 50% of mortality (LCs,) for two species
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