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Effects of temperature on the development and predation of
Aphidoletes aphidimyza (Rondani) larvae
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Abstract [Objectives] To explore the effects of temperature on the development, predation and biological control potential
of Aphidoletes aphidimyza larvae. [Methods] The development, predation and predatory functional response were
investigated under different temperatures. [Results] Developmental duration and predation decreased with increasing
temperature from 18 to30 . At22-30 , aphids were first eaten in the 3rd to 4th day of egg production, followed by a
peak of predation over the following 1-2 days. There was a significant increase in predation by 3rd instar larvae with increased
density at 22-30 . At 18-30 , the functional response of A. aphidimyza 3rd instar larvae to R. maidis approximated a
Holling  model, daily maximum numbers of aphids preyed on by 4. aphidimyza were 30.9, 33.0, 35.2 and 48.9, respectively.

The highest instantaneous attack rate was 0.985 at 26, the shortest handling time was 0.02 d at 30, and control ability

was strongest at 30 . [Conclusion] Higher temperatures speed the development and improve the predatory capacity of 4.
aphidimyza.
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Table 1 The development period and survival rate of Aphidoletes aphidimyza at different temperatures

RE C D % d d %
Temperature Hatchability Egg period Larva period Pupation rate
18 86.67 4.03+0.10c 6.31£0.11c¢ 65.38
22 100.00 2.33+0.09b 3.77+0.08b 80.00
26 100.00 2.00+0.00a 3.00+0.00a 96.67
30 100.00 2.00+0.00a 2.87+0.06a 76.67
=+ 0.05

Data are mean=SE, and followed by different lowercase letters in the same column indicate significant difference at 0.05 level.
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Fig. 1 The predatory amount of Aphidoletes
aphidimyza at different temperatures
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Fig. 2 The total predatory amount of Aphidoletes
aphidimyza at different temperatures
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Histograms with different lowercase letters indicate
significant difference at 0.05 level.
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Table 2 The daily predatory amount of Aphidoletes aphidimyza at different temperatures
Density of R. maidis (ind.)
Temperature 20 40 60 80
18 10.81+0.42¢B 15.87+0.27bA 17.00+0.52dA 17.27+0.81cA
22 11.89+0.27bcD 16.28+0.37bC 20.28+0.45¢B 24.33+0.50bA
26 12.93+0.49abD 16.56+0.47bC 23.50+0.43bB 25.47+0.71bA
30 13.22+0.53aD 18.50+0.63aC 25.18+0.52aB 32.24+1.03aA
=+ Tukey's post-hoc test
0.05 0.05

Data are mean+SE, and followed by the different small letters in the same column indicate significant difference at the 0.05
level by Tukey's post-hoc test, while followed by the different capital letters in the same line indicate significant difference at
the 0.05 level.

#3 TREEZFGTRMERIRYEBRIERNAREEESH
Table 3 Predatory functional response equation and parameter of Aphidoletes
aphidimyza prey on Rhopalosiphum maidis at different temperatures

a’ T Na max/
Functional response Instantaneous . . h Maximun amount of 5 5
Temperature . Handling time . . R X
equation attack rate daily predation

18 N,=0.77N/(1+0.025N) 0.77 0.03 30.92 0.99 0.18
22 N, =0.91N/(1+0.028N) 0.91 0.03 33.00 0.98 0.11
26 N, =0.99N/(1+0.028N) 0.99 0.03 35.16 0.94 0.42
30 N, =0.88N/(1+0.018N) 0.88 0.02 48.85 0.96 0.55
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