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Abstract: The use of parasitoids for biological control of aphids is being increasingly 

practiced in a large number of crops (Hance et al., 2017). However, in the Mediterranean 

region, the high temperatures occurring during the vegetative season are a limiting factor 

affecting parasitism rate or even parasitoid survival (Jerbi-Elayed et al., 2015). Parasitoids are 

usually mass-produced under controlled conditions and released in large quantities.  

By modifying the phenotypic characteristics of parasitoids, such as size but also some 

behavioral capacities, rearing temperatures can influence their efficiency but also be a way to 

improve their thermal tolerance (Wu et al., 2011). The aim of this work was to analyze the 

consequences of three development temperatures (10, 20 and 28 °C) on the maximum critical 

thermal limits that adults of the aphid parasitoid Aphidius colemani can tolerate when reared 

on Aphis gossypii. In addition, we analyzed the effect of development temperatures on a series 

of parameters such as size, dry mass, lipid content, number of eggs at emergence and 

longevity of parasitoids. We also analyzed their host-search behavior in an air-conditioned 

room at 28 °C and 50% relative humidity on a light table (273 lux). The females were 

transferred one by one into this chamber in contact with 25 third instar larvae of A. gossypii 

on a piece of cucumber leaf. For each female, we recorded, the duration of walking behavior, 

the number of antennal contacts, the number of ovipositor contacts and the residence time.  

It appears that the development temperature significantly influences the maximum 

critical thermal limit of adult parasitoids, with the most tolerant individuals to high 

temperatures being produced at 20 °C. When reared at this temperature, although individuals 

are mid-size, they are also the ones with the highest lipid content and the highest longevity. 

These specimens also achieved the highest number of ovipositor contacts and the highest 

percentages of parasitism. Thus, it appears that even if A. colemani individuals raised at 10 °C 

are of larger size, they remain less efficient because of trade-offs in energy allocation, more 

oriented towards the maintenance and the development than to reproduction. In contrast, 

individuals raised at 28 °C are small as predicted by the size-rule temperature (Colinet et al., 

2007) and are also less efficient for most of the tested parameters. 
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