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Exploring the benefits of damaging behaviour in plant-insect interactions.  
Why, when and how? 
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Contexte général du sujet 
Plant-insect interactions are characterised by a multitide of complex phenomena: strong 
co-evolved mutualism between plants and their pollinators (Cook and Rasplus 2003), 
carnivorous plant consuming insects instead of the other way around (Hedrich and Neher 
2018), chemical communication between plants and their natural enemies for inducing 
defenses against plant herbivores (Pashalidou et al. 2015). Recent findings have shown that 
these interactions can be even more versatile; in fact they can be manipulated as if on 
purpose. In an experiment with bumblebees and non-flowering plants, it was shown that 
starved bumblebees were able to accelerate flowering (and thus pollen availability) by 
literally damaging the foliage of the plants themselves (Pashalidou et al. 2020). The 
bumblebees reproduced this behavior only when resources were limited but achieved to do 
so without compromising the plants ability to flower and produce the missing resources. If 
such "strange gardening" behavior is noncoincidental, it can have dramatic consequences 
for the interaction of plants and insects. Phenological mismatches can be reduced by this 
"gardening" behavior and increase the survival of populations or change the competitive 
abundances between gardening and nongardening insects. Therefore, the challenge is to 
understand why, when and how this damaging behavior can benefit plant-insect 
interactions.  

Here, we plan to develop a mathematical model that describes the interactions between 
gardening bumblebees and plants to answer the following questions. How could damaging 
behavior arise in a plant-insect system? Which are the minimum requirements for that? 
Under what conditions is damaging favorable? Overall goal of this project is to understand 
how damaging behavior can be beneficial in antagonistic-mutualistic interactions in natural 
populations. 
 
Déroulement du stage  
We will study this question by developing a mathematical model derived from 
experimental observations. We will use standard software R, Matlab for model analysis 
and simulations.  
The internship will be located at the Institute of Ecology and Environmental Sciences in 
UPMC (UMR7618, Paris) and Agronomie (UMR0211 Campus Grignon). It will start in 
February 2021 and it will end in June 2021. We welcome students from Ecology/Evolution 
masters with a strong interest in Quantitatieve Ecology, or students with a 
statitistical/modelling background interested in ecology.  
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