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Climate is changing



Changes in biogeography pattern



Heat and cold snaps
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Implications of global change

• Short generation times

• More generations per year 

• Increased T°C and DD accumulation

• Reduced overwintering- more pest pressure

• Asynchrony between host-natural 
enemy

• Reduced efficacy of biological control



Implications of global change

• Creation of new structures in native 
pest abundance

• Emergence of 2° to 1° insect pests 

• Decreased food and nutrition security

• Modification of habitats

• Pest colonization of new previously unfavorable 
habitats

• Loss of natural enemy biological diversity/ lack of 
fitness/efficacy 

• Loss of ecosystem function

• Consequence on pest management/food security



• (1) High temperature tolerance

• Plutella xylostella vs Cotesia vestalis

C. vestalis adult P. xylostella larvae P. xylostella adult
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Loss coevolved basal and plastic responses to 
temperature may underlie trophic level host-
parasitoid interactions under climate change

C. vestalis adult P. xylostella larvae P. xylostella adult
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Low temperature tolerance

C. vestalis adult P. xylostella larvae P. xylostella adult
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C. vestalis adult P. xylostella larvae P. xylostella adult
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High/low temperature 
tolerance
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Thermal tolerance traits vs 
prevailing microclimates
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Results show 
thermal 
divergence on an 
economically 
important host-
parasitoid system



Thermal resilience may shape population 
abundance of two sympatric congeneric species 

(Hymenoptera: Braconidae)

• Cotesia flavipes & Cotesia sesamiae
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Cotesia sesamiae Cotesia flavipes



Thermal resilience may shape population 
abundance of two sympatric congeneric species 

(Hymenoptera: Braconidae)

Cotesia sesamiae Cotesia flavipes
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Cotesia sesamiae Cotesia flavipes

Species
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Cotesia sesamiae Cotesia flavipes
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High temperature tolerance



Low temperature tolerance

Cotesia sesamiae Cotesia flavipes
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Way forward

Use of evolutionary physiology?

• Phenotypic plasticity (=thermal preconditioning)

• As a method of improving insect mass rearing 
techniques

• For improvement of biocontrol programs. 

• Through evolutionary resilience
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And consequences of fitness 

and efficacy of mass reared 

natural enemies for biocontrol??



Detailed reading
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