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SCIENTIFIC DESCRIPTION OF THE PhD PROJECT 

Socio-economic and scientific context : (10 lines)  

One of the challenges of ecology is to understand the mechanisms by which environmental stresses (in particular 

those related to climate change) influence the individual responses of organisms and the consequences of these 

individual responses on the dynamics of populations, the structure of communities and the functioning of ecosystems. 

The objective of this research project is to link the ability of different species of the same guild of insects to resist 

and adapt (by plasticity or genetically) to extremes of hot and cold temperatures (which are increasingly more 

frequent), to the dynamics of the populations of each species, and therefore to the evolution of their relative 

abundances within this guild. This research is being carried out on the Cereal Aphid Guild (3 species). These aphids, 

originating in Europe, also exist in China and are vectors of various viruses including that of barley dwarf yellows, 

causing significant reductions in cereal yield (Zhang et al., 1983; Seabloom et al. , 2009, 2013). The rate of virus 

transmission depends on the relative abundances of the aphid species, each species having its own characteristics in 

the spread of the virus. Field observations already carried out in China and Brittany for several years show that 

climate change strongly affects the relative abundances of these 3 species, in both countries, and these modifications 

seem to be linked to the differences in thermotolerance in these species. 

Assumptions and questions (8 lines) 

The objective of this thesis is to link the thermotolerance, measured at the individual level, to the dynamics of the 

populations of each species of the guild (evolution of the relative proportions of the 3 species), and that on a climatic 

gradient of severity of winters, in the two continents (Europe: from Brittany to the Czech Republic and on an East-

West gradient in China). Understanding how the response of aphids to temperatures on two continental gradients will 

ultimately make it possible to predict the risks of damage linked to cereal virus diseases according to the evolution 

of climates and consequently to highlight the areas most at risk and on which specific agricultural policies must be 

prioritized. This in a context where neonicotinoids have been banned on cereals for two years, increasing the risk of 

loss of yields linked to aphids, on wheat, but also on other crops (beets, for example). 

 The main steps of the thesis and scientific procedure (10-12 lines) 

The major hypothesis is that the species and populations which have the greatest integrated adaptive capacity (by 

heritability and / or plasticity) will exhibit the highest relative abundances, particularly in regions where climate 

change (winter warming) is occurring. the most marked. Specifically, both in China and in Brittany, we observe a 

strong decline of the aphid species Sitobion avenae, for which an absence of heritability of thermotolerance to high 

temperatures has been demonstrated for a Chinese population. This declining species is replaced by the 

Rhopalosiphum padi species in China (for which heritable thermotolerance has been demonstrated) and by the species 

Metopolophium dirhodum in Brittany. We hypothesize that Sitobion avenae has less adaptive capacity than the other 

two species on both continents and that the reduction in its relative proportion will be related to regions where 

temperature extremes will be strongest and / or regions. where winters get warmer on average faster, inducing 

continuous aphid activity throughout the year. - Analysis of a climatic gradient (4 points per continent) in Europe 

and China, locating in each continent comparable areas from the point of view of winter temperatures. - Analysis of 

the heritability and plasticity of resistance to hot and cold stresses on individuals collected from the field in winter 

and spring. Measurement of genetic variability. 

Methodological and technical approaches considered (4-6 lines) 

- Climate data analysis. Laboratory heritability measurements.  

- Analysis of life traits as a function of temperature in the laboratory (plasticity). 

Scientific and technical skills required by the candidate 

Evolutionary biology, interest in entomology, quantitative genetics, plasticity. 18 months in China, 18 months in 

France. Interest in teamwork. This thesis will be closely linked to the LANDYIELD thesis. 
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Professional status of previous PhD students supervised by both director and co-supervisors 
(from 5 years) 

Please provide the following information for each PhD students supervised 

Surname, first name: TOUGERON Kevin 

Date of PhD beginning and PhD defence: 2014-2017 

Thesis supervision: Joan van Baaren, Jacques Brodeur (Univ Montréal), Cécile Le Lann 

Professional status and location: post-doc Univ Louvain La Neuve (3 years) 

Contract profile (post-doc, fixed-term, permanent): post-doc 

List of publications from the thesis work: 
Tougeron K, van Baaren J, Burel F, Alford L. (2016) Comparing thermal tolerance across contrasting 
landscapes; first steps towards understanding how landscape management could modify ectotherm 
thermal tolerance. Insect Conservation and Diversity 9 (3): 171-180. doi: 10.1111/icad.12153. 
Tougeron K., Le Lann C., Brodeur J. & van Baaren J. 2017. Are aphid parasitoids from mild winter climates 
losing their winter diapause? Oecologia 183:(3), 619-629. 
Tougeron K, Hraoui G, Le Lann C, van Baaren J & Brodeur J. 2017. Competition for hosts induces offspring 
summer diapause in aphid parasitoids. Insect Science, 00, 1–9, DOI 10.1111/1744-7917.12491 
Alford L, Tougeron K, Pierre JS, Burel F, van Baaren J. 2018. The effect of landscape complexity and 
microclimate on the thermal tolerance of a pest insect. Insect Science 25 (5): 905-915. DOI 

10.1111/1744-7917.12460   
Tougeron K, van Baaren J, Brodeur J, Llopis S, Ridel A, & Le Lann C. 2018. Disentangling plasticity from 
local adaptations in diapause expression of parasitoids from and within contrasted thermal 
environments. Biological Journal of the Linnean Society 124(4): 756-764. DOI: 

10.1093/biolinnean/bly079 

Tougeron K, Damien M, Le Lann C, Brodeur J & van Baaren J.  2018. Changes in host-parasitoid 
communities over the years in cereal crops of Western France: Does climate warming matters? Frontiers 
in Ecology and Evolution-Population and Evolutionary Dynamics”. 6:173. 
doi: 10.3389/fevo.2018.00173 
Tougeron K, Le Lann C, & van Baaren J., Brodeur J. 2019. Diapause expression in a Quebec population 
of the parasitoid Aphidius ervi (Hymenoptera: Braconidae. The Canadian Entomologist 151: 345–349. 
Tougeron K., Brodeur J., van Baaren J., Renault D. and Le Lann C. 2019. Sex makes them sleepy: host 
reproductive status induces diapause in a parasitoid population experiencing harsh winters. bioRxiv 
371385, ver. 6 peer-reviewed and recommended by PCI Ecology. doi: 10.1101/371385 
Tougeron K, Brodeur J, Le Lann C, van Baaren J. 2019. How climate changes affect parasitoids’ seasonal 
ecology?  Ecological Entomology 45, 167-181. DOI: 10.1111/een.12792 
van Baaren J., Wist T, Soroka J, Tougeron K. 2020. Host-parasitoids network in extreme conditions: the 
case of cereal aphids in wheat crops in Saskatchewan, Canada. Entomologia generalis 40 (1): 63-77. 
⟨10.1127/entomologia/2019/0807⟩. ⟨hal-02530838⟩ 
Tougeron K, Devogel M, van Baaren J, Le Lann C, Hance T. 2020. Trans-generational effects on 
diapause and life-history-traits of an aphid parasitoid. Journal of Insect Physiology. 121. 104001. 
https://doi.org/10.1016/j.jinsphys.2019.104001 
Tougeron K., van Baaren J., Town J., Nordin, D., Dumonceaux T.  & Wist T. 2021. Body-color plasticity of 
the English grain aphid in response to light in both laboratory and field conditions. Evolutionary Ecology 
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Jeavons E, van Baaren J, Le Ralec A, Buchard C, Duval F, Llopis S, Postic E, Le Lann C. When resource 
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Resoumis apres correction J Applied Ecology. 
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Zhu L, Hoffmann A, Li SM, Ma CS. 2021. Extreme climate shifts pest dominance hierarchy through thermal 
evolution and transgenerational plasticity. Functional Ecology, (in press) https://doi.org/10.1111/1365-
2435.13774 

Zhu L, Wang L, Ma CS. 2019. Sporadic short temperature events cannot be neglected in predicting 
impacts of climate change on small insects. Journal of Insect Physiology, 112: 48–56. 
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avoiding parasitic wasp to climate change. Oecologia 194 (1-2) 41-50.  Springer Verlag, 2020, 
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Outreman Y Andrade TO, Krespi L, Violle Cyrille, van Baaren J. 2017. Factors driving life-history traits in 
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