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Toxicity and risk assessment of sulfoxaflor, spinetoram and their mixture

to Bombus terrestris ( Hymenoptera: Apidae)
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ZHENG Li" ( Beneficial Insects Research Center, Institute of Plant Protection, Shandong Academy of
Agricultural Sciences, Jinan 250100, China)

Abstract: [ Aim] This study aims to clarify the toxicity of sulfoxaflor, spinetoram and their mixture to the
buff-tailed bumblebee, Bombus terrestris. [ Methods] The acute oral and contact toxicities of sulfoxaflor,
spinetoram and their mixture (1:1) to the 1 day-old adult workers of B. terrestris were measured by
feeding application and topical application methods, respectively, and meanwhile the acetylcholinesterase
(AChE) activity was measured. The risk of insecticides to B. terrestris was assessed based on the hazard
quotient ( HQ) values of the ecological risk of insecticides to bees. [ Results] The LD, values of
sulfoxaflor, spinetoram and their mixture (1:1) against adult workers of B. terresiris at 48 h after oral
exposure were 2. 50, 4.97 and 4. 07 pg a.i. per bee, respectively. Sulfoxaflor showed moderate toxicity
to adult B. terrestris with the LDy value of 8.72 pg a.i. per bee at 48 h by contact, and no bumblebees

HABIWH « IARE A= B A Z 7L QI AT AT H (SDAIT-24-01) 5 I ZR A AL B e 2 Rl Sk ABMIER 33 H 5 IR R0l
KB FHEARBIHIH “ Bt b 3R S w2 T BB R 5 INRA R R Be R 0T s B = RSB S A 70
oo A 2 B 2 BRI 5E

TEE TR Fv, 55, 1988 454, INARZEL N, Wit , BRSOy i R U ) L% H, E-mail: zhouenhao@ 126. com; &R, %, 1990 4
AL WARTEFT, WL, BP0 AR 2T, E-mail: 15275383680@ 163. com

#4LR) 45— 4EZ Authors with equal contribution

* JWIAEE Corresponding author, E-mail; zhengli64@ 126. com

IS FE H 3 Received ; 2017-03-125 257 H 1] Accepted ; 2017-06-12



810 B 2] Acta Entomologica Sinica 60 %

died after acute contact with spinetoram and its mixture with sulfoxaflor (1:1) at 120 pg a.i. per bee.

The HQ values of the three insecticides to adult workers of B. terresiris were all below 50, suggesting that

these three insecticides present low risk to this bumblebee. Sulfoxaflor inhibited AChE activity in adult

workers of B. terrestris, and its action strengthened with the increase of treatment dosage. After the adult

workers of B. terresiris were treated with spinetoram and the mixture (1:1) at LD, , the AChE activities

were enhanced first and then inhibited. [ Conclusion] Sulfoxaflor, spinetoram and their mixture (1:1)

show low risk to adult workers of B. terrestris as judged by the HQ value. The poisoning effects of

spinetoram and its mixture with sulfoxaflor (1:1) are slower than sulfoxaflor, and their safety is higher

than that of sulfoxaflor in laboratory safety evaluation.
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Table 1 Test dosages of insecticides used in this study

LIS pIRFS anezpl WA i (g a.i. per bee)
Treatment methods Tested insecticides Test dosage
FEE HUIENE Sulfoxaflor 11 5.5 2.75 1.375 0.685
FS
ke 24 A% Spinetoram 24 12 6 3 1.5
Feeding application
FENE I + 2L Z A E Sulfoxaflor + Spinetoram (1:1) 11 5.5 2.75 1.375 0.685
FNEHUERE Sulfoxaflor 60 30 15 7.5 3.75
R ZIHZ A E Spinetoram 120 60 30 15 7.5
Topical application
FENE IS + 2L Z R EHE Sulfoxaflor + Spinetoram (1:1) 120 60 30 15 7.5
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Table 2 Acute oral toxicity of sulfoxaflor, spinetoram and their mixture to adult workers of Bombus terrestris

A FRE A (h) P25 EMICIEiE LEPSES 4 LDsg (CLg,o5) ML
Treatment time Tested insecticides Toxicity regression equation ~ Correlation coefficient (g a.i. per bee)  Toxicity level
ﬁgﬁiﬁfﬁ y=0.8984x +4.5193 0.9506 2. 32_41 97) Mz‘ite
24 Z‘fﬂii% y =0.8486x +4.0526 0.9871 (10. 3193-—0176. 46) {5)%
%ﬁfiiiﬁi;iﬁiﬂii y=0.7111x +4.4323 0.987 (5. 0(6)-—2 3. 90) M:Site
%ﬁfiiﬁ?ﬁ y =0.8422x +4. 6649 0.9839 2. Oi_sg 06) M(iite
48 Zﬁii§1§ y=0.9997x +4.3042 0.9866 (a. 1;‘_9; 08) Mzile

A T B R T8 U &£ AE[R] . The 1 day-old adult workers were used as the test insects. The same for the following tables and figures.

£33 ARBEE.ZCESRERRERAIXMARERF TENIMEZEMSE

Table 3 Acute contact toxicity of sulfoxaflor, spinetoram and their mixture to adult workers of Bombus terrestris

AR PRI (h) P25 B 5 AHIEFREL LDsy (CLg o5) B
Treatment time Tested insecticides Toxicity regression equation ~ Correlation coefficient (g a.i. per bee)  Toxicity leve
TRE R 9.11 i
1 =2.6097x +2.4966 0.9971
Sulfoxaflor y o (8.38-9.89) Moderate
y LA ) i >120 et
Spinetoram (=) Low
SRS + 2% AR i ) 5120 e
Sulfoxaflor + Spinetoram (1:1) (=) Low
FRE A 8.72 i
r=2.5154x +2.634 .
Sulfoxaflor Y 3154 +2.6347 0.9893 (7.40 -10.26) Moderate
" LILAWE i i 5120 fir
Spinetoram (=) Low
SR LN + 2T AR i ) 5120 e
Sulfoxaflor + Spinetoram (1:1) (=) Low

CL: #E{5FR Confidence limit.
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Mortality of adult workers of Bombus terrestris after treatment with sulfoxaflor,

Fig. 1

spinetoram and their mixture at the median lethal dose for different time
B N + FRfiiR; & B AR FERFEIRZ Duncan [ MR 2% R 1% (P <0.05), Data are mean + SE. Different letters above lines

indicate significant difference by Duncan’s new multiple range test (P <0.05).
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Table 4 The hazard quotient( HQ) values of sulfoxaflor, spinetoram and their mixture to adult workers

of Bombus terrestris after oral exposure

ik 2471 LDy, VAL (g a6, /hm? ) HO
Tested insecticides (g a. i. per bee) Field recommended dose HQ value
FAIE A Sulfoxaflor 2.50 15.0-97.5 6.00 -39.00
CLHEELZ FH ZE Spinetoram 4.97 45.0-75.0 9.05-15.09
FEE UG + 2L Z A E Sulfoxaflor + Spinetoram (1:1) 4.07 9.0-52.5 2.21-12.90

HOQ {EL A4 245 T B 72 55 A 24 0 e S i 11 i i LD FL A U AR

oral or direct contact exposure.
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E f-ﬂ; 60 cd cd cd
#HO
W< 40 d
=
o 20
<
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i Dosage (g a. i. per bee)

B2 HBERENGE(A) CHEZ R E (B) IR (1:1)
() X b fi8 e J A T 068 K Vi £ TR MIEL i T 6 05 1 ) 2
Fig. 2 Effects of sulfoxaflor (A), spinetoram (B) and their
mixture (1:1) (C) on the AChE activity in the head
of adult workers of Bombus terrestris
LB TR s B Bl o P39 MR« brifiRs AL EAR SRR
2% Duncan [ M E K 10 2% 5 B2 (P <0.05) , Distilled water
was used as the control. Data are mean + SE. Different letters above bars
indicate significant difference by Duncan’ s new multiple range test

(P<0.05).

HQ value is the ratio of the field recommended dose to the LD value by

Tk 56 Tl 9 1 A G 0T BB TS (F = 7. 4625 P =
0.0005) (& 2: C),LD,, il LDy, kb 5 X} B AH Hb 22
SR E, M ALPE 24 h () AChE JEPER &l (F =
7.462; P=0.0005) (& 2. C),

i

3 3
RIS, TRULE e 17 X L R dee pl 4F T8
MR TURNHE fh A JHLES) 8 IR vh o X JRUNE M i
& X % e £ M N & F ( European Food Safety
Authority, 2014) A [a], /] GE & AEIE AR E LT H
B SR IR TR AR B 1 A8 0k 4% He 7 ) Uk
PEAK T HAth 28 ( Thompson and Hunt, 1999) , t1, 1]
RS Ay Il R AN ] GBI H PV TS 28 141 Ak B 3l 8
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I ) i 4 790 ek P 98 100 7T 47 266 () R < T JOEL 6 R 1)
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FICAE NS AR ABE TR WA (Gradish et al.,
2012a) . XFRES &2 A TR R A0 FI 1Y) 3 AE 4% &
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