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Research progress on the toxicity effects of pesticides and the impact on
aquatic life

MA Shibo, MENG Fantao, WANG Jiting, LI Ruoming
(College of Animal Science and Technology, Shandong Agricultural University, Tai’ an 271000, China)

Abstract: Pesticide application is an important means to control agricultural and forestry diseases, pests and weeds
in modern agriculture and ensure the safety of grain production. However, a large number of pesticides that are not absorbed
and utilized by plants enter the aquatic ecosystem through rainwater scouring, atmospheric wet deposition, surface runoff
and other ways, posing a potential threat to the stability of the aquatic ecosystem. In this study, the application and residue
status of pesticides were taken as the starting point, and the toxic mechanisms of oxidative stress, neurological dysfunction,
endocrine system dysregulation, and intestinal microbial community structure destruction induced by pesticides were cen-
tered on. The acute toxicity, immune response, genetics and development, neurological function and behavior, and hor-
mone regulation were focused on. The research progresses of toxic effects of pesticides on aquatic organisms such as algae,
aquatic invertebrates, and fishes were summarized in multiple dimensions, and the development direction and key areas of
pesticide research in the future were prospected. The purpose of this study is to provide a theoretical basis for ecological risk

assessment and environmental safety management of pesticides, and to reduce the potential risks of pesticides to aquatic or-

ganisms and the ecological environment.

Y75 B #5:2025-06-06 Key words: pesticide; residual status; toxic
BETE : WARH BT RIITH (2019GNC106078) effects; aquatic organisms; environmental risks

TEF BT : SR (2000-) , J, INZRTETEE N, WL AP 52 2, 2 AT

KAESh Y E SR 5 S BE WS, (E-mail ) mashibol06 @ 163. N
o " TR — i 25 2 U R 5 SR ) I

1@ﬁ[.ﬂ;%§ﬁ%ﬁ X ( E—mail) limoming@ sdau.edu.cn Lfﬁu}lj ) Egﬁﬁ ﬂ: Bjj‘{ﬂ K%ﬂﬁﬂi % [/J\ & 1J§] ﬁ*ﬁ%



T3 45 - AR 2 TR 280 R HO 7K A AR S RIS

421

AR, HE N IV LR i AP Rl A 7= | TR B
FeWpe 55 2 AU, AR 2R B IR AR AR P
FR T B R R L2 TR SR A
PR DT R AR HRE R AR 2 )T iz i
FH, G 3 558 A1 A2 265 2% 50 1A 9 A DT S W L I i
i, R 2 (Y B0 8 2 A VR RE A X T e s AR 2
B MG AS T LB LEED ) [, b
TACH Y AR 0, R B A B W M)
AR 2 WA TR i R TR |l S A AL A A
PEATRMIR S, A 25 14 26 i 15 1R 4 L 78 2 Aok
A e EE R A IR T R A AR W 2 A R
W1 AR ST o A 3 A 2 1 43 3 e ROk ER
BRI, REGE T RS LY R AL
W PLAL AR 2 DI RE 0 o A IR IR i ik
AWV 45 R PR A T, B HR 7K Az A g 0 2 4 2L
WS R FARLE] , B A28 0 2 2 KA
AR GTEE MU Pl Sk AR 25 3R 50 48 B4R AL B 27 4K

A

800 000 - ]

600 000

KH/./._P./'\-\./%%

1
E 400000
g ! P
= B alEs|
200 000 JIE-wN
[ waE
FE
0 . \ ! ==Yl
2012 2014 2016 2018 2020 2022

A

RZGH I (1)

P AL A

1 AT Kk

1.1 REGERER

Wi BARAR L 9 K e, AR 25 1 4 T 2 o 42
RAEY) = I AT A SR 2T B, REGHBHIG X 7]
Baw] S I = I | N E I 7 e e s | e
R 4 A 22 150 PT 3 A AR 24 | P IR TR
Fefe 2y B RAG R A 2 A DSR2 T I e
2SI 30 AR, Bk 2 il SRR
#2022 A AERAR 2t B 29 03.70%10° ¢, L
2012 340 13. 0% , Hod BRI 1.93x10° t, 7 1
77.43%10° t, AR FFN7.75%x10° t, 2022 4F, o [E H 5L
FIFN 2 BRI it FH 1293991 29 499.8% 10* + F16.4x 10
t, 3T 10 4FK B “ DRUIE I 24 7 B Ok 1) S5t vh LAY
A& 2yt FH B S BRSPS (E 1)

350 000

300 000
KA

250 000

T AR
200 000 FftuAe 2y
AR
150 000
ENEil
100 000

50 000 [ m il

0
2012 2014 2016 2018 2020 2022
iy

Bl 1 2012-2022 £ ERKABHE(A) F12012-2022 EHEFR LB REGHEHAE(B)

Fig.1 Pesticide application amounts in some countries from 2012 to 2022 ( A) and the application amounts of different types of pesticides in

China from 2012 to 2022 (B)
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Fig.2 Impact pathway of pesticides on humans
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Table 1 Current status of common pesticide residues in aquatic ecology in some areas

B ERAC A B R A 4 B Ui REGFHEIRE (pg/L) Sk
[o3% 551 O R BN BT LR K 6.1~73.2 (7]
25 [ ] 2R 5 38T 5 A 7K 3 5~15
LR AR ST AR TR AR K 1.5~3.0
[EE X R LR L AR R 134.08 [8]
2% [ 2 3T 3 87 [9]
VN & [ r P S X 0.05~2.50 [10]
op TG R AR K 0.311
[IEEETRES e AT o VE R b 2K 0.96 [11]
25 [ 2 PG PG Lb T b g g 0.15~6.60 [12]
A B T H IR T EHTL 0~0.236 [13]
rp E BRI 0.004~0.102 [14]
M S Bk rhERIT 0.044 [13]
opE BRI 0~0.18 [14]
R e P B 95 25 i X 3] 3 it 7K 2.9 [15]
o =] BH 7 0.348 [16]
BEFEU o [ Vg R VR 0.37 [17]
FL VG 17 T b, X458 TV O 0.7 [18]
Nl T I W PG E AR X AR 81 [19]
VY PR 7 B B0 A 2 el 2R 7K 0.917
7 4 R/ R IX i 3 K 0.08
6% BT i [ PG SR AT 1 3R K 0.024 [20]
e DR L) R P i K R 22 [21]
AR B BV R A A P KK 225 [22]
Zz St EL A A AR 7K 0.46~1.28
ZWR rp EVL IR R PE AL S oK 0.508 [23]
o YT R B PG R K A4 0.047 [24]
T AR5 7] 2,4-ZHAKRA LR eh L R E L X R K 3 [11]
3 [ % VG V4 Loyl 1 i i ek 0.12~14.40 [12]
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Table 2 Common pesticides that interfere with the endocrine system of organisms
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Table 3 Acute toxicity of some pesticides to Danio rerio
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