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Abstract: To establish a scientific basis for the rational use of neonicotinoid insecticides, the acute toxicities of
nine neonicotinoid insecticides to honeybees were determined by feeding and dripping methods, and the risk assess-
ment was also performed according to the risk quotient method. Flonicamid and pymetrozine were used as refer-

ence substances. Results from 48-h oral and contact toxicities indicated that six neonicotinoid insecticides (clothian-
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idin, dinotefuran, imidacloprid, nitenpyram, sulfoxaflor and thiamethoxam) were highly toxic to honeybees with
LD, values ranging from 1.73x107(1.37x107-2.45%10”) to 35.3%107%(30.5x107- 41.4x10™) pg- bee™, followed
by imidaclothiz that were highly and moderately toxic to honeybees with LD, values of 56.4x107(40.9%107-95.5
x107) and 2.05 (1.13-3.18) pg-bee”, while acetamiprid and thiacloprid were moderately toxic to honeybees with
LD., values ranging from 2.57 (1.94-3.75) to 9.85 (8.23-11.6) pg-bee”. In contrast, the reference pesticides flonic-
amid and pymetrozine exhibited low toxicity to the insects with LDy, values > 100 wg-bee. Results of risk assess-
ment showed that clothianidin, dinotefuran, imidacloprid, thiamethoxam, imidaclothiz, nitenpyram and sulfoxaflor
were classified with unacceptable risk, while acetamiprid, thiacloprid and reference substances (flonicamid and py-

metrozine) were classified as acceptable risk to honeybees. Therefore, the use of neonicotinoids, should be carefully

evaluated by integrated pest management (IPM) programs in order to avoid serious damages to honeybees.
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Table 1 Acute toxicity of 11 kinds of pesticides to honeybees
B Mg 24 h-LDs, and 95% CI/(pug-bee™") 48 h-LDs, and 95% CI/(ug-bee™")
Pesticides Test type
I st Jpk £:11 Oral 10.8(7.96~18.6) 8.79(6.74~13.4)
Acetamiprid Ffih Contact 7.33(532~11.9) 5.45(4.11~7.91)
58 1 e 2 Oral 6.38x1073(5.25% 10 ~7.49%107%) 6.19%1073(5.05% 107 ~7.30x1073)
Clothianidin Fefih Contact 1.65%102(1.35%102~2.31x10?) 1.28x102(1.11x102~1.56x10%)
e d 21 Oral 2.19x1073(1.70x103 ~3.14x1073) 1.82x1073(1.43%103 ~2.46x10)
Dinotefuran $fi Contact 142x102(10.2x102 ~26.5%10?) 9.85x10%(7.63x102 ~15.4x102)
o ok £:11 Oral 320x10%1.69%x102~11.1x102) 1.78x102(1.12x102~3.72x10%)
Imidacloprid #fh Contact 11.8x10%(8.59x102 ~16.4x1072) 6.43x102(4.16x102 ~8.74x10%)
SHE IR £ Oral 83.5x10%(57.6x10% ~1.74) 56.4x10%40.9%x102~95.5x1072)
Imidaclothiz Mk Contact 11.6(4.95~99.1) 2.05(1.13~3.18)
I WE U £ Oral 4.68x102(2.95%102~6.76x1072) 436x107%(2.76x102~6.23x102)
Nitenpyram A Contact 43.9x102(354x102~63.1x10?%) 21.1x102(16.9x102 ~29.1x10%)
G SR NS £ Oral 18.7x102(12.6x102 ~38.6x10%) 10.5x102(8.12x102 ~15.3x10%)
Sulfoxaflor Hfph Contact 58.5x10%(47.6x107% ~80.6x1072) 35.3%102(30.5x102 ~41.4x107%)
9E 51 ok 211 Oral 2.83(2.32~4.24) 2.57 (1.94~3.75)
Thiacloprid J%fil Contact 13.9(11.7~17.4) 9.85(8.23~11.6)
g H R 211 Oral 1.75%1073(1.41x107% ~2.42x107%) 1.73x103(1.37x10° ~2.45x107)
Thiamethoxam il Contact 2.79%x10%(2.33x102~3.59x10?) 1.74x10(1.52x102 ~2.14x10%)
S H P fre 251 Oral >100 >100
Flonicamid %Ml Contact >100 >100
i, 457 T 2511 Oral >100 >100
Pymetrozine $&fik Contact >100 >100
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Table 2 Risk quotient of 11 kinds of pesticides to honeybees

V&) T ()77 57) /(g - hm™) R Wit 37 57 R LS RS 7K S
Pesticides AR/(g-hm?) Test type U T (E RQ,, Yy KBS (. RQyys Risk level
WE H i £ 11 Oral 485 B
o 150 - 207 ARTAT$%% Unacceptable
Clothianidin #fih Contact 234
ok 211 Oral 1 648 B
150 N 703 NI 5% Unacceptable
Dinotefuran $fik Contact 30.5
N H ek 211 Oral 169 4
150 71.9 ANTT 52 Unacceptable
Imidacloprid Hefih Contact 46.7
IE I £ Oral 911 B
) 78.8 740 ANH[$25% Unacceptable
Thiamethoxam Hefi Contact 90.6
SHEME %M Oral 1.60 B
45 N 227 R $%5% Unacceptable
Imidaclothiz £l Contact 0.439
Js stz 2811 Oral 413 B
90 294 ANTT#5Z Unacceptable
Nitenpyram $fih Contact 8.53
= e E3 Z
SUNE NS £ Oral 18.6 B
975 1222 ANTT#5Z Unacceptable
Sulfoxaflor $fi Contact 5.52
W o bk 211 Oral 0205 B
o 90 0.146 [ $%% Acceptable
Acetamiprid H&fi Contact 0.330
WE S B 21 Oral 0.957
123 0.498 A[$%3% Acceptable
Thiacloprid $:fp Contact 0.250
SHUE Sk 21 Oral <0.015 3
o 75 <0.0128 A[ 425 Acceptable
Flonicamid Hefi Contact <0.015
O, A i 211 Oral <0.06 B
) 300 <0.0128 57 Acceptable
Pymetrozine $efi Contact <0.06
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3 142 ( Discussion)
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