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Invasive species

Generalist species: crop pest species in invaded area
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Low level of small-scale genetic differentiation

Fst < 1%
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Genetic responses to seasonal variation 
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Approach:
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Consequences of homogeneous environment? 

Watsonville strawberry fields, USA, 2012
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Conclusion: generalist with polymorphism

! Maintenance of genetic diversity throughout the year

! Phenotypic variability in fruit exploitation

! Does specialization evolve in homogeneous environments?  
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Evolution of specialization? 

Goal: 
Specialization can evolve when conditions are optimal

Expectation: 
Local adaptation can be detected after five generations 

Approach:
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Approach:

Sampling: population with polymorphism

Adaptation to lab conditions with standard medium

2000 ind

1000 ind

Experimental evolution: evolution on homogeneous environments 

GrapeBlackcurrantRose HipsTomatoCherryCranberryStrawberry Rose HipsStrawberry CherryCranberry Grape Fig
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• In some fruits: adaptation not possible

• Two-step evolution:
First: Lab adaptation 
Second: Local adaptation 

• No evolution of oviposition preference in choice environment

FigGrapeBlackcurrantRose HipsTomato Rose Hips FigTomato Grape

CherryCranberryStrawberry Cherry

Conclusion: evolution of specialization

Preference and performance not genetically correlated?
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Goal: 
Invasion success due to adaptive processes?
Which traits are decisive in invasion success? 

Expectation: Traits involved in

Approach:  
Indirect approaches: 
Populational association analysis with invasive vs. native status
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Sampling of 22 populations

Whole genome sequencing of 22 pools

11,564,472 SNP on autosomal chromosome 
1,966,184 SNP on X chromosome  

Contrast analysis: Baypass Software

Invasive vs. native populations

Methods



Results

Genome position
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A) Sample Origins

B) Invasive (n=16 pop.) vs. Native C2 contrast

FIG. 2. Whole-genome scan for association with invasion success in D. suzukii . A) Geographic location of the 22 D.

suzukii population samples genotyped using a pool-sequencing methodology. Population samples from the native range
are in blue and those from the invasive range are in red (American invasion route) or light red (European invasion route)
(Fraimout et al., 2017). See Table S1 for details on each population sample. B) Manhattan plot of the SNP q-values on
a �log10 scale derived from the estimated C2 statistics for the native vs. invasive status contrast of the 22 worldwide
D. suzukii populations. SNPs are ordered by their position on their contig of origin displayed with alternating dark
blue and light blue color when autosomal and dark green and light green when X–linked. The horizontal dashed line

indicates the 1% q-value threshold (here corresponding to a p-value threshold of 8.49⇥10�8) which gives the expected
FDR (False Discovery Rate), i.e., the expected proportion of false positives among the 110 SNPs (highlighted in the
plot) above this threshold.
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cpo involved in diapause phenotype?

[Schmidt et al., 2005] 

D. melanogaster: 11°C development

No ovarian
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Full ovarian
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Demographic processes? 

timetime

Shorter development time? Longer development time?

EquilibriumNon-equilibrium



! Invasion success due to traits involved in:

Diapause? 
Development time?

Conclusion: factors promoting
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Discussion and perspectives
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Homogeneous environments
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Experimental populations vs. wild populations
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What factors promote invasion success? 



Development time

What factors promote invasion success? 

Demographic processes

Time

Population size

Adaptation to 
environmental conditions

Invaded area
Time

Introduction
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Why is D. suzukii a crop pest
only in invaded area?

Crop pest Crop pest

Crop
pest

Crop
pest

Current hypothesis: ‘‘Enemy Release Hypothesis’’

[Chabert et al., 2012] 
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Invaded area
Number of generations on each fruit

Population size

Adaptation to fruit 
within a growing season

Damage
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Alternative hypothesis: Phenology involved



Candidat traits impacted by
demographic processes?

timetime
time

Direct approach: phenotypic study of candidats traits 
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Integrated pest management

Polyculture Monoculture

More damages?
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