Adaptive responses of Drosophila suzukii,
a generalist invasive species
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Approach:
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- Two-step evolution: Strawberry Cherry
First; Lab adaptation ‘ “}, oo
Second: Local adaptation
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Conclusion: evolution of specialization

« |n some fruits: adaptation not possible
Tomato Blackcurrant Grape Fig

@ % @ i G

- Two-step evolution: Strawberry Cherry

First: Lab adaptation a- f— -pe

Second: Local adaptation

< No evolution of oviposition preference in choice environment |

Preference and performance not genetically correlated?
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Genomic basis of
adaptation associated with
Invasion success
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Factors promoting invasion success? | & |

Goal:
Invasion success due to adaptive processes?
Which traits are decisive in invasion success?

Expectation: Traits involved in

/ N\

Environmental conditions Demographic processes

5 E >
Traits associated & i Z % %
with host use? i o) & & & Ex. Development time
o - Ex. Diapause
Ex. Olfactory receptor Time
Approach: _ Genome scan Annotation _
Indirect approaches. Genetic data > Gene > Trait

Populational association analysis with invasive vs. native status
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Methods

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



Contrast statistic

Results
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[Olazcuaga et al., submitted]
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cpo involved in diapause phenotype?

D. melanogaster: 11°C development

ative allele

Selected
during
invasion?

Full ovarian
development

[Schmidt et al., 2005]



Demographic processes?
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Shorter development time? Longer development time?
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Conclusion: factors promoting
Invasion success?

Invasion success due to traits involved in;:

/N

Environmental conditions Demographic processes

S
S

Pop. size

Time

No evidence for candidat traits Diapause?
associated with host use Development time?
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Experimental populations vs. wild populations

Evolution in natura Experimental evolution

Heterogeneous environment Homogeneous environments

0 5 5
-—t : : : > : : : : > Generation
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Local adaptation No local adaptation



Experimental populations vs. wild populations

Evolution in natura Experimental evolution

Large population size Small population size

Microbiota community Less diverse microbiota

Lab Fruit
selective selective
pressures pressures



Evolution in natura:
a dynamic and complex process

Heterogeneity of environment > Evolution of local adaptation
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Evolution in natura:
a dynamic and complex process

Heterogeneity of environment > Evolution of local adaptation

Dispersal Assortative mating
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What factors promote invasion success?

Demographic processes

Population size
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Why is D. suzukil a crop pest
only in invaded area?




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

Current hypothesis: ‘““‘Enemy Release Hypothesis’’
[Chabert et al., 2012]
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Alternative hypothesis: Phenology involved

Number of generations on each fruit

+

Adaptation to fruit
within a growing season

Y

Performance on each fruit Population size

Damage

+++



Candidat traits impacted by
demographic processes?

——3 time

. S time

¢

Direct approach: phenotypic study of candidats traits



Integrated pest management



Integrated pest management

Polyculture




Integrated pest management

Polyculture Monoculture

More damages?
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