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Pollution characteristics and ecological risk assessment of organophosphorus pesticides in

Huixian wetland water
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(1. College of Environmental Science and Engineering, Guilin University of Technology, Guilin 541004, China; 2. Guangxi Key Laboratory
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Abstract: The study aims to investigate the pollution level, temporal and spatial distribution characteristics, and ecological risks of
organophosphorus pesticides (OPs) in the water of Guilin Huixian karst wetland. During three different water periods from August 2018 to
January 2019, 72 water samples were collected from lakes and farmland ditches in the study area. The content of 16 OPs was analyzed
using solid—phase extraction combined with ultra—high performance liquid chromatography—tandem mass spectrometry (UPLC-MS/MS).
The ecological risks were assessed using risk entropy methods. The results showed that the residual concentrations of OPs in wetland lakes

and farmland ditches were nd~182.590 ng- L' and nd~146.636 ng- L', respectively, while the average concentrations were 11.633 ng- L™
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and 16.813 ng- L', respectively. Omethoate, trichlorfon, and triazophos were the main pollutants, accounting for more than 65% of the total

residual concentration. Chlorpyrifos and parathion had the highest detection rates of 55.5% and 44.5% in lakes and farmland ditches,
respectively. Regarding time distribution, the OPs residues presented seasonal changes, in the order of high water period> dry period>
normal water period. The average concentration in the wet period was 3.73 times and 6.74 times more than in the normal and dry periods,
respectively. For spatial distribution, OPs decreased along the water flow direction. The results of the ecological risk assessment of the OPs
mixture showed that 27.8% of the water samples had risk quotient(RQ) values greater than 1, indicating high risk; 44.4% had RQ values of
0.1 to 1, indicating medium risk. The high-risk points were mostly concentrated in farmland ditches with frequent agricultural activities
during the wet and flat periods, while wetland lakes with less human activities were mostly low - and medium-risk, indicating that the
intensity of human activities might be closely related to that of OPs pollution. Studies have shown that OPs in Huixian wetland water bodies

have certain ecological risks, and the application and control of OPs should be strengthened in agricultural farming areas that produce

medium and high risks.

Keywords : organophosphorus pesticides; Huixian wetland; residual characteristics; spatial-temporal variation; risk assessment
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Figure 1 Map of the sampling sites in Huixian wetland
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HOR KT 25.0%, 7EA4R H I B K 1 OPs A6 H vk
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IR KHFE 50 H I KA 25 AR, AEUR R B
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SETCA U, 44.4% , H AR & Bl OPs AR T 40.0%. 45
OPs o7 H Ve FE S B0 i 2 22 5, — T v R 5 it A i
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Table 1 Half effective concentration(ECs) for algae and crustaceans as well as half lethal concentration(LCs) for fish,and predicted no

effect concentration(PNEC) values for 14 organophosphorus pesticides

OPs #i Algae i 522% Crustaceans 1812 Fishes FEMR T PNEC/

EC50(96 h)/(mg-L™") LCs(48 h)/(mg-L") LCs5(96 h)/(mg-L™") Evaluation factor (ng-L™)
FF % Methamidophos 303.81 0.026 1.28 100 260

LT W Acephate 50 1.3 16.37 100 13 000
SR Omethoate 77.85 0.022 5 100 220
H & Dichlorvos 51.7 0.000 19 0.1 100 1.9
X34 Monocrotophos 37.7 0.023 4.93 100 230
T L Trichlorfon 33.38 0.000 96 0.23 100 9.6
X% i Parathion 6 0.007 2 0.018 100 72
SR Phoxim 4.38 0.000 81 0.119 100 1.8
JK R Hydrocarbophos 6.5 0.014 0.28 100 140
~ W Triazophos 26.23 0.002 6 0.038 100 26
M Clozophos 43.87 0.5 0.006 100 60
#FN# Trimethophos 220 0.006 4 0.002 2 100 22
Y74 Malathion 55.95 0.000 67 0.004 1 100 6.7

AL Chlorpyrifos 6.34 0.000 1 0.000 51 100 1
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Table 2 OPs residues in different water bodies of Huixian wetland

HEHIHIA 7K Wetland lake water A H I 37K Farmland ditch water

OPs LG P E T i % bR e FEE o th % bR
Concentration ~ Average value/ Detection  Standard Concentration  Average value/  Detection Standard
range/(ng-L™") (ng-L") rate/%  deviation/% range/(ng-L™") (ng-1") rate/% deviation/%

11 Methamidophos nd~8.656 0.878 42.6 11.6 nd~4.360 0.527 27.8 11.2
LB H e Acephate nd~1.406 0.131 14.8 15.5 nd~1.964 0.174 16.7 16.7
UK Omethoate nd~48.300 2.326 16.7 13.8 nd~142.310 7.973 22.5 12.4
H 8 Dichlorvos nd~3.560 0.140 18.5 11.6 nd~2.979 0.371 27.8 4.7
A3 Monocrotophos nd~0.987 0.049 9.3 8.8 nd nd — —
I Dimethoate nd nd — — nd nd — —
KL Methophos nd nd — — nd nd — —
#A 4 Trichlorfon nd~53.910 1.599 40.7 10.6 nd~37.190 4.151 44.4 11.5
X} i B Parathion nd~1.856 0.378 48.1 12.8 nd~1.850 0.359 445 15.4
VI Phoxim nd~172.290 3.282 5.5 6.2 nd~0.712 0.040 5.6 7.3
7K Wi Hydrocarbophos nd~0.934 0.038 5.5 1.1 nd~0.756 0.065 11.1 3.4
=W Triazophos nd~13.434 1.661 46.3 10.2 nd~11.694 1.529 33.4 17.8
ST Clozophos nd~7.040 0.556 222 19.8 nd~3.490 0.382 16.7 5.8
A3 Trimethophos nd nd — — nd~0.588 0.033 — —
L RIRE T Malathion nd nd — — nd~3.665 0.204 5.6 72
FEFLI Chlorpyrifos nd~4.620 0.595 55.5 14.2 nd~10.084 1.005 38.9 15.1
K RAE S S0Ps nd~182.590 11.633 — — nd~146.636 16.813 — —

BRI, 5 3 (b K IR 58 i = bR vfE ) (GB
3838—2002) H () BI{ELAH Eb , A 5T X P OPs 114 5% 7
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Figure 2 Seasonal variations of the total OPs in the two water

sources from Huixian wetland
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Figure 3 Spatial distribution characteristics of OPs in two water bodies of Huixian wetland
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