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Pesticide residues and risk assessment in aquatic water and products under typical rice—crab and rice—shrimp
integrated cultivation patterns in areas of Jiangsu Province

XU Zhihua"?, REN Di"?, LIU Chongwan"?, LIU Yi"?, GE Xiaoqin"?, HU Yue"?, ZHU Xiaohua"*

(1.Freshwater Fisheries Research Institute of Jiangsu Province, Nanjing 210017, China; 2. Aquatic Products Analysis and Testing Center
of Jiangsu Province, Nanjing 210017, China)

Abstract: In this study, we sought to evaluate the residual levels of pesticides and their ecological and health risks in typical
comprehensive planting and breeding demonstration areas ( “rice—crab” and “rice—shrimp” ) in selected areas of Jiangsu Province. Triple
quadrupole gas chromatography —mass spectrometry was used to track and monitor 208 pesticide residues in samples collected in six
aquaculture areas. Furthermore, we used the entropy value method and food safety index to conduct ecological risk assessment of
aquaculture water and a health risk assessment of aquatic products, respectively. The results showed that the main types of pesticides
detected in the aquatic environment were herbicides, fungicides, and plant growth regulators, with an average mass fraction of 0.33 pg-L™".
Collectively, the amounts of herbicides, fungicides, and plant growth regulators accounted for 90% of the total pesticides, with the
remainder being contributed by smaller amounts of pesticides such as acaricides and synergists. The average mass fraction of pesticides

(herbicides, fungicides, insecticides, and plant growth regulators) detected in aquatic products was 6.1 g« kg™ (wet). At the pre—culture
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stage, the sources of pesticides in the aquaculture aquatic environment were residual or exogenous pollution. With a prolongation of

breeding time, the contents of these pesticides will decline. The ecological risks of aquaculture water were all assessed to be medium, and

the risk entropy of each sampling point was between 0 and 1. Particular attention should be paid to herbicides and other pesticides, as these

have a certain pressure on the ecological environment. In the monitoring cycle, the trend of the residual amounts of most pesticides in

aquatic products was similar to that of changes in the aquatic environment, gradually decreasing until becoming undetectable. However, we

detected the presence of small amounts of fungicides at some sites. Analysis of the health risks to shrimps and crabs during the same period

revealed that the average of food safety index was considerably less than 1, thereby indicating that the food safety risk of pesticide residues

at the monitored sites was acceptable.

Keywords : rice—shrimp; rice—crab; comprehensive planting and breeding mode; pesticide residue; health risk; ecological risk
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Table 1 Ecological risk parameters of pesticides in water

A2} Pesticide BB Sensitive species AR KON R ECso/ (mg - 17") KT E PNEC, o (g 17)
FEE I Dichlobenil Daphnia magna 6.2" 6.2
NS Prometryn Daphnia magna 12.66" 12.66
ZH &R Pendimethalin Algae 0.147° 0.147
SN H I Metolachlor Daphnia magna 23.5¢ 23.5
75 Ki4r Ametryne Daphnia magna 28.0° 28
L Acetochlor Daphnia magna 8.30" 8.3
MR 5 R azifop—P-butyl Danio rerio 1.96" 1.96
RHER Diclofop methyl Daphnia magna 0.23" 0.23
75 F 1t Atrazine Raphidocelis subcapitata 85" 85
[ ik Nitrofen Brachionusurceolaris 0.036 6" 0.036 6
TN L% Pretilachlor Raphidocelis subcapitata 0.119" 0.119
FNKHE Propazine Daphnia magna 12.66* 12.66
WEF ] Oxadiazon Daphnia magna 1.78"° 1.78
17K Biphenyl Daphnia magna 2.93 2.93
PN PRI Propiconazole Daphnia magna 10.2 10.2
T I Hexaconazole Daphnia magna 4 4.0
JXMERE Tebuconazole Daphnia magna 4 4
— M Triadimefon Daphnia magna 1.99" 1.99
FHIAME Epoxiconazole Analytical grade 7.99" 7.99
Z [k FF FR I Difenoconazole Microcystis aeruginosa( Blue—Green Algae) 20° 20
A R Isoprothiolane Pseudokirchneriellsubcapitata(Algae) 4.58" 4.58
BRI TR Fenamidone Raphidocelis subcapitata( Green Algae) 0.82° 0.82
1 F R Etridiazole Pseudokirchneriella subcapitata(Algae) 4.9 4.9
75 R Metalaxyl Daphnia magna(Water Flea) 3.47° 3.47
ZE7 R Benalaxyl Daphnia magna(Water Flea) 0.59° 0.59
5 AR Trifloxystrobin Daphnia magna(Water Flea) 3.2 32
PRI Hexazinone Anabaena inaequalis( Blue—Green Algae) 2.867" 2.867
45241 Fenpropathrin Daphnia magna(Water Flea) 2.00° 2
15624 16 Bifenthrin Daphnia magna(Water Flea) 6.2" 6.2
TRIR M Bromfenvinphos Cyprinus carpio 0.75 0.75
A B Phosphonothioic Acid Algae 1.00° 1.0
R A Phosalone Green Algae 367.802" 367.802
HEHERE Trichloronate Algae 1.0" 1.0
AT Chlorfenson Lepomis macrochirus Bluegill 3.10° 3.1
R A Chlorobenzilate Daphnia magna(Water Flea) 1.40" 1.4
L Froxazole Oreochromis niloticus Nile Tilapia 1.35" 1.35
NI i Tebufenpyrad Daphnia magna(Water Flea) 0.046" 0.046
4%k Piperonyl butoxide Daphnia magna(Water Flea) 2.83" 2.83
Z 3 Paclobutrazol Daphnia magna(Water Flea) 33.20° 33.2

TE S R G HE TR PR (PPDB) 5 35 B P R A A5 #E L (ECOTOX) Bl .
Note:a.Pesticide Properties DataBase ; h.ECOTOX Database USEPA.

PEBFR IR ) K 54.1.190.9.9.3.9.6.12.2,24.6 ng- L', WA R PN R R N R 55
H R AR AE KRN RO R KO K R AE 85.0%~98% , -3 TR 50CR 0.9~9.2
SR, 29 5 AR 25K SR 90% , 7 A b gk ol ng- L7 iX 6 R EEFIFE A 11.1 ng-L7'~1.9 gL,
FI IR IERGERS o BRI R R R Y 2905 13 Fh 5 B B Y 85.2%, B LA b 6 iR 5
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Table 2 Different types of pesticide residues in aquaculture water

under the integrated cultivation mode

A2 rp oy Bk FHIME (AP RS
P t; W Median/ Mean+SD/ Detection
eshende (ng-L™") (ng-L") frequency/%
Y BRI Herbicide 54.1 119.6+532.8 100.0
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Figure 2 Pesticide residues in the aquatic water of rice shrimp and rice crab farming
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Table 3 Different types of pesticide residues in shrimp and crab

under the integrated cultivation mode

hEkE P SAGEIES

Pesticid Median/ Mean+SD/ Detection
eshende (pg-kg™) (pg-kg')  frequency/%

3B Herbicide 1.1 1.0+2.1 20.5
Y s AR W7 Bactericide 1.8 4.8+9.4 71.6
>, % Insecticide 5.9 5.7+3.2 24.5
PRYi:R7/L RS R R 1.2 1.7+1.8 8.0
Plant growth regulator

S 42} Total 6.1 9.2+11.7 72.7
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Figure 3 Pesticide residues in shrimp and crab under rice shrimp

model and rice crab model
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Figure 4 Risk entropy of pesticides in aquaculture water
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