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Survivalrisk analysis of Chinese honeybee worker ( Apis cerana cerana)

exposed to thiamethoxam and its mixtures
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Academy of Tropical Agricultural Sciences Haikou 571101 China)

Abstract: Thiamethoxam and its mixtures have been common used primarily to control piercing-sucking
pest but the survival risk of Apis cerana cerana exposed to thiamethoxam and its mixtures remained poorly
understood. This study aimed at evaluating the toxicity of thiamethoxam and its mixtures at the highest
dosages recommended by the manufactures on forager bees of A. cerana cerana under laboratory
conditions. Three ways of exposure were used: direct spraying feeding with insecticide contaminated diet
and contact with sprayed melon plants. Results indicated that regardless of how the forager bees were

exposed to insecticides thiamethoxam and its mixtures had significant influence on the survival of the
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forager bees and the toxicity of thiamethoxam mixtures were higher than that of single. Among the direct

spraying tests 25% thiamethoxam ° isoprocarb wettable powders had the highest toxicity with the LTy, of

1.23 h. Among feeding with insecticide contaminated diet and contact with sprayed plants tests both 40%

chlorantranilioprole * thiamethoxam water dispersible granule and 25% thiamethoxam * isoprocarb wettable
powders showed the highest toxicity the LT, were 2.09 6.75 h and 2. 15 6.77 h respectively. Under
the three ways of exposure the LT, of 25% thiamethoxam water dispersible granule was 6. 50 17.24 and

8. 90 h respectively which was significantly lower than that of the control. Hence the thiamethoxam or its

mixtures spraying on crops during bees pollination period should be prohibited. It will be better to provide

security protection for promoting research and demonstration of bees pollination and green control

techniques.
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Table 1 The test insecticides and the spaying concentrations
a. i /ha
(e 1 ) (mg a. i /L)
) Maximum
Insecticides Manufacturer Target pest Test
recommended .
concentration
doses
25% N
Hailir Pesticides and 15 20
25% Thiamethoxam WG Thrips Whitefly
Chemicals Group Co. Ltd
30% (20%) - (10%) N
30% Thiamethoxam (20%) * Shenzhen Nuopuxin Thrips Red spider 13.5 12 +6
Lambda-eyhalothrin( 10%) SC Agrochemicals Co. Ltd mite
40% (20%) - (20%) N
40% Chlorantranilioprole Syngenta Nantong Crop  Thrips 60 40 +40
(20%) -+ Thiamethoxam (20%) WG Protection Co. Ltd Indian cabbage moth
25% (12.5%) - (12.5%)
25% Thiamethoxam Shanghai Shenlian Aphids 22.5 15 +15
(12.5%) -+ Pymetrozine (12.5%) WP  Chemical industry Co. Ltd
25% (3%) (22%) N
25% Thiamethoxam (3%) * Jingbo Agricultural Technology Rice planthopper 225 36 +264
Isoprocarb (22%) WP Co. Lud Root%knot nematodes
75% ( :
) ( ); (27 £1°C) 50% ~70%
( ) N ; (27 £1C)
N N (1 L) ( 50% ~70% 12 h
) ( .
) o 1.2
TLE204E ( - Costa et al. (2014) o
); (13 cm x6 cm X 1.2.1
10 cm 4°C 3 min
); BJ-800A ( 0.63 mL/s
) ( 0. 0063 mL/cm?® .
3.8 m’) . (15 mL 10 10 ( )

2.27 sz) o
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Fig. 1  Survivorship of Apis cerana cerana after exposure

to direct spraying with thiamethoxam and its mixture
and lethal times in hours
Note: Kaplan-Meier with the statistical test Logrank. Log—
df =5 P<

2

rank ( Mantel-Cox) Test: yx~ = 197.8
0.0001. Different letters behind the curves indicate

significant differences between treatments.
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Fig. 2 Survivorship of Apis cerana cerana after ingestion
of thiamethoxam and its mixture contaminated diet
and lethal times in hours
Note: Kaplan-Meier with the statistical test Logrank. Log—rank
( Mantel-Cox) Test: x* =302.9 df=5 P <0.0001. Different
letters behind the curves indicate significant differences between

treatments.
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Fig. 3 Survivorship of Apis cerana cerana after contact with
melon plants contaminated with thiamethoxam and its
mixture residues and lethal times in hours
Note: Kaplan-Meier with the statistical test Log-rank. Log—
rank ( Mantel-Cox) Test: x> =172.5 df =5 P <0.0001.
Different letters behind the curves indicate significant

differences between treatments.
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