Sylvain Poggi 
email: sylvain.poggi@inrae.fr
  
M Sergent 
  
H Boussard 
  
Y Mammeri 
  
M Plantegenest 
  
Y Bourhis 
  
R Le Cointe 
  
  
  
Combining models of agricultural landscapes and soil-dwelling pest population dynamics to design novel management strategies against wireworms

Research context

Wireworm management is often implemented at the plot scale (e.g. biocontrol, chemical treatment) but... ...entanglement of grassy landscape elements (favourable habitats) and crops (e.g. maize, potatoes, cereals) facilitates crop colonisation within the agricultural mosaic → landscape is the relevant scale to design pest resilient agroecosystems Correlative studies do not provide a sound understanding of processes underpinning crop infestation → a mechanistic (process-based) approach is welcome!

Models

Results

Conclusions Perspectives

Hypothesis and objectives

Hypothesis:

Arrangement of land uses in space and time might efficiently contribute to pest regulation

Objectives

Provide a mechanistic framework to study the spatiotemporal distribution of soil-dwelling insect populations within dynamic landscapes Parsimonious, spatially explicit model Parsimonious, spatially explicit model
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A,B: aboveground and belowground compartments Emergence of adults from mature larvae Adult random (diffusion) and directed (advection) motions

Oviposition

Larval development along a maturity dimension (maturation)

Adult mortality and larval density-dependent mortality 
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  Explore more realistic agricultural landscapes (i.e. generated under agronomic constraints at the farm or landscape scales)• Multi-year cover allocation simulator CapFarm © • Simulation of scenarios Study suppressive patterns on a continuum of landscape complexity (composition and configuration)
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dynamic landscapes (Ω1 and Ω2) exhibiting the same duration of land use types (composition) but contrasted configurations over time.