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Drosophila suzukii

Invasive species

[Kanzawa 1939; Kimura et al., 1977; Nishiharu 1980; Mitsui et al. 2006, 2010; Lee et al. 2011]
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Long term goal:
Improve cropping systems

Polyculture Monoculture

21 333



Questions

Adaptation to different host fruits?
Speed of adaptation?

Role of adaptive phenotypic plasticity?



Adapftive seasonal oscillations
INn D. melanogaster
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Shift in allele frequencies
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D. suzukii: environmental heterogeneity

Spatial heterogeneity

Temporal heterogeneity
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Sampling fly populations
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More than 200 containers
~ 8 months




Distribution of fly populations

3 locations for

" )
9 locations for '

13 locations for

O locations for




Sampling fly populations

13/15 locations for

v 0/7 locations for




Sampling fly populations

13/15 locations for

v 0/7 locations for




Sampling fly populations

> time
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Reciprocal transplant experiments
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Reciprocal transplant experiments
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Reciprocal transplant experiments
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Expectations: Local adaptation

Expected mean fitness
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Statistical test:
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Expectations: Local adaptation .
Expected mean fitness
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Statistical test:
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Expectations: Local adaptation 5

Statistical test:

Trait; = SA; + origin_fruit:test_fruit; + errory,
Sympatric vs. Allopatric

Control for the effect of:
- Genetic quality
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Emergence rate (G3)
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Expectations: Local oviposition preference ’“
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Oviposition preference (G3)
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Oviposition preference (G3)
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Results (G3)

Wild populations
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Ongoing work:
adaptive phenotypic plasticitye

non-genetic effects
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G3 population x habitat interaction
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Ongoing work:

adaptive phenotypic plasticitye

non-genetic effects
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Basis of the adaptive traits:
Genetic architecture

Role of microbiota
Transgenerational epigenetic mechanisms  USA: wi, CO
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Basis of the adaptive traits:
Genetic architecture

Role of microbiota
Transgenerational epigenetic mechanisms  USA: wi, CO
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Selective pressure:
chemical compounds
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Transitional adaptation phase?
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Consequences of homogeneous environment?

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

* Phenotypic variability in fruit exploitation @\
Q) %

té;li?

* Maintenance of genetic diversity throughout the year

e Does specialization evolve in homogeneous environments?



Drosophila suzukii

Invasive species

[Fraimout et al., 2017; Andreazza et al., 2017]



Population comparisons

Drosophila yakuba Drosophila yakuba
(Mainland Africa) (Mayotte)

Mean fitness Mean fitness
A A

Rotten fruits Nono fruit
[Yassin et al. 2016]
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Heterogenous selection
IN natural populationse

Origin and maintenance of biodiversity

Microevolution =2 macroevolution

Epidemiology, biological invasions



