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Ecological Risk Assessment of Organophosphorus Pesticides in Aquatic

Ecosystems of Pearl River Estuary

GUO Qiang', TIAN Hui', MAO Xiao-xuan', HUANG Tao', GAO Hong', MA Jian-min'?, WU Jun-nian'

(1. College of Resource and Environment, Lanzhou University, Lanzhou 730000, China, 2. Science and Technology Branch,
Environment Canada, Toronto M3H 5T4, Canada)

Abstract ; The risk quotient method and a probabilistic risk assessment method were applied for assessing aquatic ecological risk of nine
organophosphorus pesticides, including thimet, dichlorovos, disulfoton, dimethoate, dimethyl parathion, chlorpyrifos, ethoprophos,
sumithion and malathion on eight aquatic organisms in the Pearl River Estuary. Results using the risk quotient method revealed that the
risk level of opossum shrimp was the highest among eight aquatic organisms of the Pearl River Estuary. The risk of water flea and midge
was in medium level, followed by the rest six aquatic organisms, including diatom, oyster, carp, catfish and eel, which were in the
low risk by the examined organophosphorus pesticides. It was found that thimet made the largest contribution to total aquatic ecological
risk among nine organophosphorus pesticides to every organism. The results from probabilistic risk assessment showed that the total
ecological risk in high water period was higher than that in low water period determined by the HC, under the 95% confidence level.
The largest contribution of thimet to total aquatic ecological risk subject to the HC; in 50% confidence level was regarded as the toxic
reference value. The probabilistic risk of a single contaminant showed that thimet and disulfoton were harmful to exceeded 10%
organisms in the estuarine. The probabilistic risk of nine pesticides mixture in high water period was also higher than that in low water
period, and both risks were greater than 5% which exceeded safety threshold for 95% organisms in the Pearl River Estuary.

Key words : organophosphorus pesticides; Pearl River Estuary; aquatic ecological risk assessment; risk quotient method; probabilistic
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Table 1 ~ Average concentration of nine organophosphorus pesticides in water of the Pearl River Estuary/pg-L ™!
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Table 2 Selected toxicity reference values of organophosphorus pesticides for 8 organisms/pgL ™"
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Fig. 1 Aquatic ecological risk of nine pesticides mixture

based on the risk question method
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Table 3 HCjs of nine organophosphorus pesticides
K Xy | Sm | m SO ky — — H‘Cs/l‘dg'Lil%t i
/gL /gL 95% EARIXMHE  50% EAFICHE  95% EARIXIH] 50% 17 X [H]

P 5.27 3.10 7 3.59 1.78 2.90 x10 73 7.87 x10 7!
[AE5EES 5.85 2.81 7 3.59 1.78 1.46 x10 2 2.34 x10°
AL 5.28 5.28 7 3.59 1.78 3.43 107! 8.42 x10°
KRR 9.01 1.78 7 3.59 1.78 1.35x 10" 3.40 x 10?

FH X6 B 5.89 4.19 8 3.37 1.76 2.62x107* 2.55x10"!
BESER 3.10 4.82 6 3.93 1.81 1.31 x1077 3.59 1073
KM 6.36 2.48 5 4.47 1.85 8.68 x10 73 5.81 x10°
AR AR 6.38 2.30 6 3.93 1.81 6.90 x 10 72 9.11 x10°
R R 5.43 4.03 5 4.47 1.85 3.48 x107°° 1.33 x10"!

F4 HHC; ASHEK I MENBMRAXKE R
Table 4 Risk quotient for nine organophosphorus pesticides using HC; as the reference value
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