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Abstract 

 

There is no longer any doubt on the incidence of rising carbon dioxide (CO2) concentration on global 
change. The climate modifications are responsible of perturbations in interactions between living organisms. 
This research topic is in the light of scientists since several decades and is considered to be of major interest 
in the understanding of future ecosystems’ functioning. 

In this prospect, interactions between insect herbivores and their natural enemies have received little 
attention under a climate change scope, while they are of paramount importance in the proper equilibrium of 
agro-ecosystems. Insects are highly dependent on odor cues released into the environment to locate 
conspecifics or food sources. As the efficacy of natural enemies is governed largely by behavioral 
mechanisms, changes in the predators’ behaviors but also in those related to prey defenses can change the 
dynamics of insect populations. As aphids are considered as one of the main crop pests in temperate 
regions, relative literature on impact of increases in atmospheric CO2 concentrations on aphid population 
dynamic now exists. However, few publications about their chemical ecology are reported. Aphids are using 
many chemical signals to communicate with each other or in their interactions with higher trophic levels. 
Here, I tempted to identify the impact of an increase in atmospheric CO2 concentration on the 
interactions between aphids and their natural enemies mediated by semiochemicals. Aspects of 
phytovirus transmission by aphids were also covered. 

After being involved in three literature reviews, I was interested in the aphid alarm signaling which strongly 
supports aphid-predators interactions. In the pea aphid Acyrthosiphon pisum (Harris), this signaling is 
mediated by a pheromone, namely the (E)-β-farnesene. For my experiments, I took into consideration the 
importance of all the steps that this molecule has to pass by, from its production into the emitter individual 
to the induced behavioral response of the receivers. The results obtained during these experiments 
highlighted an imbalance in aphid chemical communication for populations grown under elevated CO2 
conditions, by modifications in several steps of the signal (decrease in pheromone production, emission and 
associated behavior). The results obtained here were supported by previous studies indicating that increases 
in CO2 concentration reduce the aphid escape behavior, which makes them potentially more susceptible to 
predation. 

We know that many plant pathogens are dependent on aphid dispersal to spread, so it is of major importance 
to predict how these insect vectors could be affected by forecasted climate. I thus carried my interest on the 
ability of aphids to transmit phytoviruses under changing atmosphere. Using another aphid model, the green 
peach aphid Myzus persicae (Sulzer), we have not observed any modifications in terms of virus and aphid 
spread in laboratory trials when tested under either actual or forecasted CO2 concentration. However, the 
viral transmission efficiency via aphids is increased under CO2-enriched atmosphere. 

Finally, the host searching behavior of an aphid predator was studied. As explained above, the efficiency of 
natural enemies of insect pests is mainly driven by their ability to find food sources or oviposition sites in 
their environment. The conducted study highlighted the preference of the hoverfly Episyrphus balteatus De 
Geer towards aphid colonies grown under actual CO2 levels, suggesting modifications in chemical cues 
guiding hoverflies to a suitable oviposition site, due to increase of CO2. 

The results and knowledge obtained during these studies will add novel information on how a major 
component of climate change may impact tritrophic interactions and thus the efficiency of natural enemies 
of insect herbivores in biological control scope. 


