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FEFIER (7 d-LDy,) 3349 1500 ,481 F11 266 mg - kg ™', FEPEE 3 HNARTE 3 h 8, BIERI AR T4 Frarilepnineg
FRELE R PR T2y, 9896 ME M JE 2 | 20961 H e B V7 5 1 4696 198 i Jie Fh F-Ab RS PR I H Ay (OSID®)
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Toxicity and risk assessment of thiamethoxam and clothianidin on birds

WEI Jie', CHEN Beibei’, HE Yu®, CHEN Yingli', CHEN Guiting' , LIAO Chaoxuan®"

"Guizhou Testing Technology Research and Application Center, Guiyang, Guizhou 550014, China;
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Abstract: [ Aim] This study aimed to verify the risks of two types of neonicotinoid pesticides, namely thiamethoxam and clothiani-
din, on birds. [ Method] Toxicity level of 98% thiamethoxam or clothianidin technical materials, 30% thiamethoxam or 20% cloth-
ianidin suspension concentrate,, and 42% thiamethoxam or 46% clothianidin suspension concentrate for seed treatment were tested on
Coturnix japonica individuals using the transoral gavage method. Based on the toxicity data of tested pesticides to birds, combined
with the field medication information. A primary risk assessment on the influence of the two types of pesticides on birds was carried
out. [Result] For C. japonica, the acute toxicity semi-lethal doses (7 d-LDy,) of 98% thiamethoxam technical materials, 30% thia-
methoxam suspension concentrate, and 42% thiamethoxam suspension concentrate for seed treatment were 1500, 481, and 266 mg
- kg™! body weight, respectively, with toxicity levels being low, medium, and medium. The suspension concentrate and suspension
concentrate for seed treatment were more toxic than the technical material. The acute toxicity semi-lethal doses (7 d-LDs,) of 98%
clothianidin technical material, 20% clothianidin suspension concentrate, and 46% clothianidin suspension concentrate for seed
treatment were 369, 397, and 1569 mg - kg™ body weight, respectively, with toxicity levels being medium, medium, and low. The
suspension concentrate for seed treatment had the lowest toxicity. When used in rice paddies, the risk quotients (RQ) of acute,
short-term, and long-term exposure by birds to thiamethoxam and clothianidin suspension concentrates were less than 1 (RQ<1),
indicating that the level of risk was acceptable. When used in maize fields, the risk quotients of the acute, short-term, and long-term
exposure by birds to thiamethoxam and clothianidin suspension concentrates for seed treatment were higher than 1 (RQ>1) , indica-
ting that the risk was unacceptable. [ Conclusion] Both thiamethoxam and clothianidin suspension concentrates are relatively safe for

birds when applied to crop fields, but the suspension concentrate for seed treatment of these two types of pesticides may be harmful
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to birds. Therefore, in the scenario of seed treatment, it is suggested that after sowing, seeds should be covered with soil or mulch as

much as possible to reduce possible ingestion by birds. In the scenario of bird reserve areas, it is suggested that thiamethoxam and

clothianidin suspension concentrates for seed treatment should be avoided to reduce the risk of harming birds through pesticide use.

Key words: thiamethoxam; clothianidin; Coturnix japonica; toxicity; risk assessment

o LT S R A A N R R 2 R
M A b ANTET D A PR ORI R 2
B VA Y T BRI, B R A B AT E e R
P2 R GE IR 2 AR S5, BEAS A WA E Y
s B I R EOLREBE T, BA SR
PSR, RS R v B R S A (1
Uz,2021) , PE4RIE ,2016 4B 082S A 24 (1) 4 B
k30423 TT, AR BRI E BN 18.2%,
JRB IS A 245 14 R (1 S & B P, AN AN 23 36 B
A S IR G, 3 2 X PR T A 1 28 AR R AR
FH = AT B R K L S R ) 2
SHOR A AR S X (1 555, 20205 1 Uk 45,
2014; FKELAE,2020) , BFFER B, M) 22 2 LX)
B PR R S W T 15 20 b e K R A S
AR 25k 3% AF 5 A % (Hallmann et al. ,2014)
Ertl et al. (2018 )t % BB A 8 2 A% 24 14 1 FH X 72
SEBEIT N AR AE Y 7 X L4 55 Colinus virginianus
Linnaeus FRE™ A4 TR0, XK K 2510 2 F S
FE BB IR K S e B 40 A LA
IO (5RBLAE,2020) .

g v I 5 g b R A AR BT I B R R R T
AT A | R R AR A A o e i A5 R
A O A AR, 2016 4F3X 2 Bl 2y
FEARERE B AUIR 10.6 42F1 3.8 4232 TT, {7 Ja 8T
TR A% HL ) 59 B 02 — 2R = (5K 32 2020
Maienfisch et al.,2001) , SR, —FH1E =B iR E
R [E, dr REE AE WA  T S TR
JHBEAS A HUR X S B AR £ TR AE B 52 4K (nicotin-
ic acetylcholine receptors, nAChRs) EA KU1 E Ml
1, 15 H R R GE HE R X K W Apis cerana cerana Fab-
ricius \JRAR ¥ Trichogramma chilonis Ishii 55 B HUAY
ettt 2 RV Bz O, s R
DU A 21T B A A TR (B SC 3R 4, 20205 TR ME
55 ,2019; Tomizawa & Casida,2005) .

BB A B 5 526 %) nAChRs SEFI 00N
( Tomizawa & Casida,2005) , H I\ A H X 52800 G
TR, ABF W] U OB XS 52 St M R
AREE , FAEE RIS, T RE R i) S 2 A K (ff %

P4 ,2021; MIAFR,2017) o R BT A% (2018) B 5T
R AR A I 5T BE IR 5 28 1Y 2P X
I RIS XU AN AT 432 {ELAE TG B 37 357 (DR
FIR) T XS AT 323 . Bro e al. (2016) BF5E K,
JK IS Francolinus pondicerianus Gmelin [R] 3 2 422 fioh
5 IR AR FH AT AR A 24 b R 23 1, 5 BOHL R
I okt 1R FBE Sl e i B 5 35 0.067 mg - k!, XI5
BEP A T —RE R, WE HUGE 5 WE H i ) AN [+ 57 22
7 TEAN 6] 1 37 557 T 7T RE B AN (] 4 25 AN
JAURS: , Pl HR 55 2 g U, DA 25 830 46 =0
Y H ARG5S Coturnix japonica Temminck & Schlegel
SHBIFFE R G, 3 S I 1w g g ke 1 D 2
(technical material, TC) %7 ( suspension concen-
trate, SC) FlFf1 4k 3 2 7 | ('suspension concen-
trate for seed treatment, FS) X H A<#8 38 18 2 Pk 2
P, 456 ) 245 515 D 24 6) 12 288 ) et 301 ] W A
GETHTFIE R | X W K 52 1 I5E H i A4 B v 50 AR 1
Qb FREIE SN HEA T RIS PTG, LA A 4 S 2 Flokr
R A 2457 55 S 0P b ) T it PH S AR -2 A 3
1 #MREFE
L1 XEEY

H A 25 Fp 0 VLS E AT & Mk A BRA
A , T 5 I IF IR 2 30 d TS,
TR FERREE S I B . 50% ~ 75% ; IR .35~ 38 °C (0
~7 d 5i%) 30~32 C(8~14 d Zi%) 25~28 C (>
14 d Si%) o EAET 7 d AR R K AR ST iR
KAt 30 d, (KT (100210) g, B S FIBHAE,
RS TA
1.2 #ilK#H

98%WEHLIE TC (INARTAIRITAMRAH),
98%WE L it TC (Wb gis AWk THR AW )
30%WEHLGE SC (U )1 R BHE A RA ) B cTE
IKAE Oryza sativa L. EBji6 %S CE\ Nilaparvata lugens
Stal , H (Al K25 18 ¢ - hm ™, B AW WE 55 it
FI 1R, 24 R 14 d 52098 S SC (M 7 22
RACT AR ) BACA KRS BB AR KEL, HE]
RORMEZG 6 150 g - hm ™ BERVEYIBE St T 1 9K,
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G RI 21 d;42%WE R FS F 46% WE % FS
(B T oAk T4 FR 2 ) BB E K Zea mays
L. 43 51 b5 36 5 B AU "R B\ Laodelphax striatellus
Fallén, W 8] £ K i 25 & 43 %) 24 280 1 230
g+ 100 kg™ "FpT, BEAEYFERIGE A 1 K,
1.3 BERIAMFEMNRGZ
B2 S M R 2 IR & 21T
Wi i ) 4T (hAE N RILFNE AL ,2014)
Jelh 2 R E R LV E 4 DAL PR 7 IR IE S
RIS SR AT B SS | AR HUHE A 2 5 | A ik
B 50%FET- MBI, 25 R WK, 25 X IR
ZH PRI A S R K AR AT SR H AT s IRE 1Y 250
500,1000,2000 mg - kg™ AYALH 2 | 3056 %9 28 1)
FET-F 5394 0.0,10% ,80% (98% WE B TC) ,
10% .70% . 100% . 100% ( 98% Wg H j% TC) , 10% .

50% .100% . 100% ( 30% WE HL B SC) , 20% . 70% .
100% .100% ( 20% 8¢ 41 Jtiz SC) , 50% , 100% ., 100% .
100% ( 42% WE HU %% FS) ,0.0.10% 80% ( 46% W H1 Jiz
FS), MSMAUKIEE R, 7l & 5 A (Hk
JEWZ 1) R ERRS, B 0HdH 10 5 Ml
H—2p R EE WEHUEE SC AT FS BEHUIE SC I FS
{1 FH 2B 7K B B T v B e, X6 FH 5 iR 4T
PR Fie8F 100 g R TE 1 mL 57 JH U 56 2% h AR ik
JE 22 VR BT B A THE MR 24 T 5 1 SR TC e
Huffe TC o PR 9 B Bl g H S AR E bRl )
FRHORT I 5 44 B 1) (g 24 206 AT 3 v %of 1
FIHENE 2 e 4 | JF % B s R IR G M e A 2475
YL ialRE KRR, BB 24 h SERIFiE sk AR
FFET-HL RIS IR 7 d, KR 25~28 °C A
YRR 50% ~75% FOEHE L L e D=16 : 8,

R1 PHURAREAERE

Table 1 Concentration of test pesticide treatment group

ISR Test concentration/ (mg - kg™')

HHHAC 2 Test pesticides 25 [ X IR

Blank control ! 2 3 4 >
98%WE W& TC 98% thiamethoxam TC 0 1032 1217 1436 1695 2000
98% 5 KL TC 98% clothianidin TC 0 250 300 360 432 518
30%WE HL % SC 30% thiamethoxam SC 0 350 420 504 605 726
20%E HUii SC 20% clothianidin SC 0 260 312 374 449 539
429%WE 111 FS 42% thiamethoxam FS 0 180 216 259 311 373
46%WE 1% FS 46% clothianidin FS 0 965 1157 1389 1667 2000

T BE /S A B35 A R

The concentration/dose units in this paper are all expressed as active ingredients.

1.4 HIEWMSIT S0

T Excel Xf 28 M50 45 R 17581, I+ H
SPSS 19.0 #1315 2 5L 7 it ( median lethal
dose,LDy,) [EIA T RE K 95% EAFFR
1.5 SHZERUS

BB ERGIABE L AATRIR ) (TP BN
FAFNE AR, 2014) A TREMESF 90040 i 8 (LD,
<10 mg - kg™ ) . = 7 (10 mg + kg™ <LD,, < 50
mg - kg™') HFEE(50 mg - kg <LDy, <500 mg - kg™') |
IRHE(500 mg - kg™ <LDy,) .
1.6  FIFKXEE AL

SR AL S TEAHE R ) (ARl
FRAENL A BEF],2016) , SR 7™ i 1) 20 B M 56 4K
it s DR 2 T B 1 T 5 288 ) ] R R
B, o0 5 AA e e g e e 1 25 Y 2 a-
cute) 55 1 ( short-term ) 14 (long-term ) i il J&

BN A (predictd no effect dose, PEND) , 454 M
() 477 FH 24 e AR 2 1] Dy ks, o 00 W el 1 o g
JHe s B2 g e 3 A ) T & B 7R A ( pre-
dicted exposure dose,PED) , it PED/PNED 115
AHI XU B EL (risk quotient, RQ) :PA RQ<1 MK
B Al 232, RQ> 1 N R A AT #5532, #2148 Health
and Consumer Protection Directorate-General & 4 1Y
ety 7, WE ORI X 15 28 ) R I I LD,
SrIR>2503 . >752 mg - kg - d7, X 2K G Y
I T o] WL AE 7 5 (no observed effect dose,
NOED) 434514 29.4 .56.8 mg - kg™ - d™", DAsL A dis
AT 5 2 AT I %) JRURS: 3 A

161 #HEZFFMEZEFNETE 30%8EHRE
SC 1 209% M Hu e SC A 255 48 it 7 XA 35
PR PEAE S 55 37 557 B 4 St 5 26 0 Stk
WA PED, A0 5008 .



St

BUANGE ; WE ORI HUMe X 5 28 1 Sk RE R S5 UG A

- 255 -

%3
PED . =FIR,, . ,XxRUD,, xARXMAF, x10"
PEDshurl-lerm = FIRBW’ -d XRUDmeau XARXMAFmean x 10_3
PEDlnng-term = PEDshnrt-term Xf;wa

L FIR N & W 8 & & (food intake rate) ,
FIR . K SE R A H Y8 5 RUD S A
5% B4 18 (residue per unit dose) , RUD,, 5 RUD,, N
EWARZ R (55 90 A A s ECTMH ) s AR
Ayifi 2 (application rate) , LA AR Ay B TH] ARA 24
i 5 i 245 59 s MAF N LK it 2y A ( multiple ap-
plication factor) , MAF SN RUD Xt W B4 22 IR it 25
Fytwa NEFEINAE 2 (time weighted average) , DA
S HISTRIIECF 4 R 7~ BRIE 0.53
162 MFAEHEHFMNEEANETHE 42%0E
G FS 1 469%E L 1S Tt 7 i A PERh e
WP EAERD 1 Ab BB 82 37 50 R 23 SR B2 1
Ak EIMAEKIN PED, HEAR A .

PED,.. 5% PED =FIR,, . ,XARSx10

PED, e =PED X/

2 ARS Sy A J5T o i 14 d5 e A 24 08
prilh e
1.6.3 TN TR M A &1t AR I e R FTE e
JiE SC B FS g0 2¢ i St 4 11 LDy, Jg 1 1) i
LD, KIHEFE NOED 5 AH % P Kl (uncertainty
factor, UF) 7Bl i158 2k A PNED, T
AR,

short-term

EnP
PNED=—+-
UF

A EnP A8 P IR 5 2 A5 (endpoint) 5 UF R
AHEMER T (A5 ED UR=10, £ UF=5) ,

2 HERESWH
2.1 RELANBHER

fESPEZ O #EME e T, 25 P IR Y BIgE T
FSE AT, 8 HUGE 55 08 eG4 59 A LA — 2 B
FAEH, 2 S EOL S0 49 29 H BURS ol 22 B P B T
FERS SPIRAEhERAEIR, R 2 AT, A5 ki 2y
AEFRZH 1~5 BYHYFSFE T 250008 10% .30% .50% |
60% .80% (98% & H & TC) ,20% . 30% . 50% .60% .
80% ( 98% WE HL Jiit TC) , 20% .40% . 50% . 70% . 90%
(30%WEH % SC) ,20% 30% 50% .60% 70% ( 20% W&
Hlg SC) ,20% .30% .50% 60% . 80% ( 42% & H1 W&
FS) ,10% .20% 40% .60% .70% (46%8EHi i FS) .

FH 3 3 AT H1,98% WE U TC 309%WE H 1% SC Al
42%WE I FS X} H A5 1) 7 d-LDy, 7351124 1500
481.266 mg + kg™, M4 EE M SE AR HER 2 K EE
g HRE, AL, WE R R LT SR RN A - Ak 3L TR R
X H A48 525 i a1 T IR 24 989% Wik UK TC. 209 19E
Huftiz SC F 46% € UK FS B 7 d-LDy, k369,397 Fll
1569 mg - kg™, % 4% 35 1) 7 M A5 AR R h
B RHE, X ATGE e 4 AR X H A4
BRI TR TR R AR 24,2 e 245 ) mE b4 SR 0
BT, D243 e T AN ) %) B 300 o T AN [l ) U A
24 Je ] R IR A A= A 155

x2 BARWBIBTIHETE
Table 2 7 day death rate of C. japonica

BET-3 Death rate/%

BHKACZY Test pesticides 25 PN IR 41 42 413 414 45
Blank control Group 1 Group 2 Group 3 Group 4 Group 5

98% 5 11 TC 98% thiamethoxam TC 0 10 30 50 60 80
98%WE Hi I TC 98% clothianidin TC 0 20 30 50 60 80
30%WE H1% SC 30% thiamethoxam SC 0 20 40 50 70 90
20%WE HU%E SC 20% clothianidin SC 0 20 30 50 60 70
429%9E HIE FS 42% thiamethoxam FS 0 20 30 50 60 80
46% "5 Hi% FS 46% clothianidin FS 0 10 20 40 60 70

2 1.2.3.4 15 5 BIFRARI R EE AR

Group 1, 2, 3, 4 and 5 represents treatment groups with different concentrations.

2.2 HEREEIFL

W 4 Fros  TEMEZ5 35 50T, 18 HUE e oL i
X2 AT RQ 4351k 8.95%107°
7.85x 107", 1.77x 107* ( 30% WE H1 1% SC) £ 9.04 x
107 2.18x107% 7.64x 1072 ( 20% ME H1 iz SC) ,2 g

2B 7 S AEAE Y 5 it R N S 2 &
PE SEIAH I RQ <1, Ml 422, fER/N T
AP 1R MU FIEE H e 5 2 S
A RQ 4390 31.6.3.36.75.7 (42%WE H1 155 FS)
H14.40 .9.18 32.2(46% WEHUE FS) | WE Hy W& FIE H
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Table 3 Analysis of toxicity data of tested pesticides to C. japonica
—— 45 £ I 95% A% X I3 BN
Test pesticides Regres.swn LDy (mg - ke') 95% confldencc:] Toxicity
equation interval/(mg + kg™ ) grade
98%BE L& TC 98% thiamethoxam TC y=0.041x-11.5 0.843 1500 1440~ 1565 & Low toxicity
989% & 1 iz TC 98% clothianidin TC y=0.156x—-8.22 0.924 369 351~390 F1 8 Medium toxicity
30%WEHL % SC 30% thiamethoxam SC y=0.125x-9.39 0.924 481 459~502 FhEE Medium toxicity
20%WE H1 [l SC 20% clothianidin SC y=0.137x-5.86 0.936 397 374~424 "5 Medium toxicity
429 1 U FS 42% thiamethoxam FS y=0.216x-8.22 0.924 266 252~281 F13% Medium toxicity
46%WE 1 FS 46% clothianidin FS y=0.037x-11.3 0.844 1569 1496 ~ 1656 7 Low toxicity

x4

IR AR 253 5 FE B RUBG 8 (B 5 B R AE

Table 4 Risk quotient and risk characterization of tested pesticides on

TN GREE BN ICH

P2y ES T2 S FIGEPED  FlhE PNED UK fE XU A
Test pesticides Exposure scenairo /[mg - kg™ /[mg- kg™ RQ Risk characterization
-d™] -d™]
30%WE % SC 555 Spray 2tk Acute 0.43 48.10 8.95x107% KUK nI4%5Z Risk was acceptable
30% thiamethoxam SC 45 1] Short-term 0.20 250.00 7.85x107% KA 4%3Z Risk was acceptable
K Long-term 0.10 5.88 1.77x1072 AR AT #£3Z Risk was acceptable
209% e Ut SC 55 55 Spray M Acute 3.59 39.70 9.04x1072 KU AT 32252 Risk was acceptable
20% clothianidin SC 451 Short-term 1.64 75.20 2.18x1072 JXU: T 257 Risk was acceptable
£ Long-term 0.87 11.40 7.64x1072 MUK AT 4%3Z Risk was acceptable
42%VE B FS b Ab 2 A Acute 840.00 26.60  31.60 R AT $25% Risk was unacceptable
42% thiamethoxam FS  Seed treatment %4 Short-term 840.00 250.00 3.36 KU AN A $257 Risk was unacceptable
£ Long-term 445.00 5.88 75.70 KB AN FT$5Z Risk was unacceptable
46%E I FS FhFab 3 2 Acute 690.00 157.00 4.40 KU AN 1] $5Z Risk was unacceptable
46% clothianidin FS Seed treatment S Short-term 690.00 75.20 9.18 KU AT #2452 Risk was unacceptable
K Long-term  366.00 11.40 32.20 B AN I 4532 Risk was unacceptable

3 g

ot A i e (1) PR A5 1 A H AR 55 1
B, 25 N BRI 68 2 oKk A A FE T S
1728 . ARPE AR 25 AR, 51 H A5 509% 5t
TR TS 43514 1000~2000 mg - kg™ (98% M Ht
1% TC il 46%WE HL % FS) ,250~500 mg - kg™' (98%
WE AU TC . 20%ME HjE SC AT 42%WE HL%E FS) ,250 ~
1000 mg - kg™ (30%WEH % SC) , EIKEH,98%
WE 1 5% TC \98%WE HiJHz TC 30%WE H 1 SC ,209% WE Ht
JHi SC 429 WE HBE FS Fl 46% W& Uil FS Xf H AN %959
HEEE ) 3 7 d-LD,, 4351 4 1500369 481,397 ,
266 11569 mg - kg™, A F XK I Y 50% FET-
VPRI R, 2 MR o ), gk 2 i e H A
PRSP EE T RE P RE g TR AT
B, LR AT 5 v g H g8 15 8 e i 1) 3 ) 280 7= i
X H A S A A — R AR 8 HUgR 9 B 7 )
FRPF A0 3R TR X H AR 25 0 2 vk B S TR

2l AT RBSE AR iR B — o s b
THRRBEA RN, F47 R (2016) MR 25% 15
HORIK ORI H ARG 29 1 Stk 28 D8 LD, N
243 mg - kg™, RBIKZE (2013 ) SR FHE s R J5 24 o T
1Y 209058 BB B IR 28 SobE 4 M EEE LD,
M 163 mg - kg™ FHOCHIFIE 45 HAL S AWE ST AR L,
FIEEPES T2, WE A e 00 7= i 5 R 2 g 1k
FH2Y TP Ab PR PR 50 O RE AR T 524 |, ] e 2
FF= G A T2 H 35500, Bl b SR 77 350 7 i 1 4
AR, B2l a8 k= b Ja BT T RRAI

I PR T S 1 B T ) LR O T A AR R
T, STEREY R TSR B | 708 T/ A% 2 - sl
PEARIHIARP 52 Fhefe 25 R 4b HLE V7 S 2 T b
TR, SRR A L, ISR B s
I TFAHL, X T RE S B KRB MY B T
ol IR A A R AU, AR e B )
2lyjif FF JE 0 1 28 1) AU EL A — 7 Jey B, I 45 45 HE 1)
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FHZ 5 5t LA TP XU

TERIFFIREE 5N | 309%BE % SC I 209 &
AU SC X 2 20bE SEIHAH 2 #E T RQ<1, % 5
FEM IR AT 4237, FERD FALBRIAEE T, 429% VE HL 1%
FS 5 46%WE 1L i FS X228 20k SR 0 25 25 1Y
RQ ¥>1, XU ANTT #3719 Ht B R BE H % 1) 2 77 59
XoF S 2R (18 XU T 45232, 156 B 12 A4 2 7 A i 1 Jis %
SRR A WIARYE 248 S 1E R T e
I8 H e - A PR TR RN 5 28 4 KU AN T 45237,
Wi B FRFP T2 it A 24 b B8 FLjte 7€ FH ) J5 ] g
TR E, FEFFAB Sp B PR R S
JRURTREZE N, s/ Fh T B R B S R IR
TE LS PR AP DX o niy e f feff J 108 e FGE ol e b4k
PP, IR AR 27t FH X S 2R 55

HARFIh SRR B 2 ORI S 200 34 1 B
JERBERR] A I S R A B, AR 25 %
JE I S A ] PR AR T 0 10 S B B R M i e =
R T SR WA b YA BT K e 24 i e g T el
JHEXoF B 2 1) 2 5 IR, 38 T fifT FHAS ) b 288 1) 1 | (]
G55 T ) S Bk B 5t R i ZOXUR 1A
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