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Abstract; Species sensitivity evaluation is an important part of water quality criteria research. Mylopharyngodon
piceus is a typical benthic cyprinid in China’s freshwater bodies. In this study, toxicity data of chlorpyrifos, benzo
[a]pyrene, fluoranthene and trivalent arsenic were collected and screened and acute toxicity tests of the above four
pollutants were performed to evaluate the sensitivity of Mylopharyngodon piceus. The results showed that: (1) The
96 h median lethal concentrations (LC,,) of chlorpyrifos, benzo[a]pyrene, fluoranthene and trivalent arsenic for

Mylopharyngodon piceus were 031, 0.011, 7.00 and 0.87 mg-L™", respectively. The four pollutants were all mod-
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erately or highly toxic to Mylopharyngodon piceus fry, whose sensitivity was generally higher than that of the in-

ternational standard test species Danio rerio, indicating that the fry may be a more sensitive test organism. (2) My-

lopharyngodon piceus has significant differences in sensitivity to various pollutants, which is sensitive to trivalent

arsenic with the cumulative frequency of 8% . Therefore, it is worthy of attention in the study of inorganic arsenic

water quality crieria. (3) Cyprinidae and Salmonidae are relatively sensitive to various pollutants in fish sensitivity

distribution. More attention should be given to Mylopharyngodon piceus, the typical benthic cyprinid, in the study

of water quality criteria and ecological risk assessment.

Keywords: Mylopharyngodon piceus; species sensitivity; Cyprinidae; freshwater fish; test organisms
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Table 1

Exposure concentrations of the four pollutants

FEHLI/(mg- L")
Chlorpyrifos/(mg-L™")

HIf[altE (gL
Benzo[a]pyrene/(ug-L™")

BB (mg-L™") =M/ (mg-L")

Fluoranthene/(mg-L™") Trivalent arsenic/(mg-L™")

0.10 5.00
020 8.00
040 12.80
0.80 20.50
1.60 32.80

3.13 049
5.00 0.78
8.00 125
12.80 2.00
2048 2.5

1.4 fb2:50H0r

RS 4 Fofri Gy 90 11 e VI 2 2 R e o R
L A0 VA TR B JS R B, MK OECD fh2 ) it
DUy 4 P 1 o o 2 i B E™ 4 Ty e vk
JEAARY<20% , 6 2 HE R IR A0 R HL AR ARG
JTEWE

XFF AT [a] BB A B, SR B O AH (%2
R 75 (Agilent 1200, 32 ED) AT RE S A H0 (03
A Eclipse PAH # (250 mmx 4.6 mm, K24 5
pm), AR 20 °C . #EREEE N 20 wL, G s SN
FI7K(60:40, V/V)HIIR 4, W% 4 2.0 mL-min”',
FRIF[a] e RN B A R 43 51 R 0.004 g - L' A
0.002 wg- L™, A [ ik B 4 S 24 [l ISR 95.0% ~
98.7% ,

T As, O, VI, BT TR F R 2867 (PF
6-3,b5T PG R A R EDP ) USRS
iR 280 VAT HLI 40 mA | ZAL#5 AR JE 200
°C, % 400 mL - min™", {97 i 3 900 mL -
min”' . =MEAIKE RN 03 pg L7, AR E A
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BEFE MV VB R FH R R0V 8 3 -5 A0 R T 2
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VIVIIR AW, WA 1.0 mL-min™' . 2 5C00A K
HIFRR 30 g L7 AN AR B2 2 P34 ISR 2k 90.0%
~938% .
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Table 2 96 h-LC,, values of four pollutants to Mylopharyngodon piceus

V5 YL B 95% A5 X [A] (mg-L™") = Jr A
LCy/(mg-L™") . . r
Pollutants 959% confidence interval/(mg-L") Regression equation
AL Chlorpyrifos 031 0.16 ~0.61 y=24416x+6.2456 0.9687
#FH-[a]EE Benzo[a]pyrene 0.011 0.006 ~0.019 y=36867x+1.1214 0.9625
% Fluoranthene 7.00 5.89 ~8.33 y=3.1333x+23511 0.9956
=i Trivalent arsenic 0.87 052~145 y=22611x+5.1418 09587
*3 BEXNIAETLEDEBEHF
Table 3  Sensitivity of Mylopharyngodon piceus to different pollutants
2T EURMEHE A URMEHE
1y Sensitivity rank of all species Sensitivity rank of fishes
bEE S
Pollutant W MR HEFF SR HHBUIR W AR T HeF 28 KB
ollutants
Sensitivity order of The total number Cumulative Sensitivity order of The total number

Mylopharyngodon piceus  of sorted species frequency Mylopharyngodon piceus  of sorted fishes

Z#J1-[a]tE Benzo[a]pyrene 10 0.7143 4 5

FEFLUR Chlorpyrifos 98 120 0.8099 29 40

—/rfifl Trivalent arsenic 2 24 0.0800 1 15

7¢ ¥ Fluoranthene 27 31 0.8438 8 8
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Fig. 1

Sensitivity order of Mylopharyngodon piceus to different pollutants

Notes: The scientific name with “*” represents Cyprinidae; the scientific name with “**” represents Salmonidae;

the scientific name with “***” represents Cichlidae.
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