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Motivation

" Insects destroy 5-15% of all grain produce

" Invasive pests are spreading at an unprecedented rate

" Pesticide resistance Is outpacing pesticide technological innovation
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Ideally we we want to:

* Reconstruct where invasive populations came from
* Detect pesticide resistance early

" Forecast where invasive populations will spread once established



Population genomics methods + lots of data = a useful analytical toolkit
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Population genomics methods + lots of data = a
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Population genomics methods + lots of data = a useful analytical toolkit
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Population genomics methods + lots of data = a useful analytical toolkit

* The size and geographic location of ancestral populations — the timing and
pathway of invasions

* The strength and genetic ‘target’ of recent adaptation — early stages of
pesticide resistance & its genetic basis



Can we go from reactive to proactive management?
Where will invasive pests spread in the future?



Helicoverpa armigera (Cotton Bollworm)

Invasive in South and North America
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Distribution models for invasive species: standard approach

Environmental layer 1

Statistical validation

Environmental layer N

Projection In
time or space

Species distribution

Distribution model by Kriticos et al. (2015)
using the global distribution of H. armigera



Variation in environmental suitability

Known relationships: genotype — phenotype — winter survival
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Incorporating local adaptation into distribution models

‘ ‘Cold-adapted’ inversion genotype

Seasonal precipitation

>

Warmer, wetter,
less extreme seasonality



Refined predictions with a genetically informed model
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Refined predictions under different climate scenarios

e Present limits to winter
establishment

e Wide-scale
establishment under all

future scenarios



Take-home messages

 (Genomic data are increasingly useful for guiding reactive management

* (Genomic can be used to guide proactive management
but caution is required = more work to be done

 How can we better integrate genomic data into existing modelling
frameworks?
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