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The lethal effect of extreme high-temperature on Sitobion avenae
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Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract Detailed experiments were conducted to explore the effects of brief exposure to extreme high-temperature
(45C ,30.40.,50.60.,70 .80 .90 s;50°C ,5.10.,15 .20 .25 .30 .35 .40 5;55°C ,5.10,15 .20 s;60°C ,5 .10 .15 s;65°C ,5 .10
5;70°C ,5 s) on wheat aphids Sitobion avenae ( Fabricius) and to measure mortality rates of adults and nymphs. Mortality
rates were found to increase with increasing temperature and duration of exposure. The time to complete death of all test
animals was 90 s at 45°C , but just 5 s at 70°C. The half-lethal temperature decreased with increased treatment time and
the half-lethal time decreased with increasing temperature. A logistic model indicates that, under the same conditions, the
half-lethal temperature and the half-lethal time of adults are higher than those of nymphs.
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Fig.1 Mortality rate of Sitobion avenae
under different treatment time at 45°C
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Histograms with different capital letters indicate
significantly different of adults mortality at 0. 05 level
among the different treatment time, while with different
low-case letters indicate significantly different of
nymphs mortality at 0.05 level among the different
treatment time. % indicates significantly different
between the nymphs and adults at 0.05 level in the

same different treatment. The same below.
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Fig.2 Mortality rate of Sitobion avenae

under different treatment time at 50°C
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Fig.3 Mortality rate of Sitobion avenae

under different treatment time at 55°C
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under different treatment time at 60°C
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different treatment time at 65°C and 70°C
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Table 1 Fitting formula and LTi,, (s) under different treatment temperature
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Treatment temperature Model Fitting formula R’ LTig, (s)

# % Nymphs

45C Logistics X2 =132.5925/(1 + EXP(0. 868599 - 0. 015357X1) ) 0.9781 62. 96

50C Logistics X2 =40. 6466/ (1 + EXP(0. 772090 - 0. 033809X1) ) 0.9623 29.05

55°C Logistics X2 =20397.2254/(1 + EXP(8.1095 -0.012190X1) ) 0.9257 11.27
A Adults

45°C Logistics X2 =146844.3084/(1 + EXP(8.3793 —0.009417X1) ) 0.9716 53.95

50C Logistics X2 =39.0402/(1 + EXP(1.1818 —0. 042955X1) ) 0.9628 28.28

55C Logistics X2 =42741.3314/(1 + EXP(9. 1344 - 0. 014962X1) ) 0.9872 9.74
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x2 ARLEMBETEMYAERRFLHILEE(LT,)
Table 2 Fitting formula and LT, ( °C) under different treatment time

fib 3 ) il PA TR PERE EBIEE
Treatment time Model Fitting formula R’ LT, (C)

4% Nymphs

55 Logistics X2 =69.3056/(1 + EXP( - 1. 1666 — 0. 019560X1) ) 0.7128 62. 04

10 s Logistics X2 =22432.1937/(1 + EXP(6. 1046 — 0. 002697X1) ) 0. 9941 57.17
BHF Adults

5 Logistics X2 =77.3175/(1 + EXP( -0.528589 —0. 014821X1)) 0.9166 60. 36

10 s Logistics X2 =28475.2945/(1 + EXP(6.3708 - 0. 002974X1) ) 0. 9868 56. 41
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