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Alternative strategies to deploy plant resistance

, N
|

|

H d b I

| oom and bust cycles Y R

| * Resistance sources are

1 not inexhaustible

1

1

‘ ’

Turn-over (traditional approach)

What are the relative
erformances of the
ternative strategies?

°

@

\
1
1
1
1
1
1
1
1
1
I
|
|
1
I
1
1
1
1
1
1
1

Pyramids Mosaics (regional deployment)  Cultivar mixtures !

’

McDonald & Linde (2002). Annu. Rev. Phytopathol. 40:349-379

Jop, 7th March 2018 | Loup Rimbaud

13/03/2018

Resistance is useful, but not eternal
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What is the optimal strategy to deploy plant resistance?
What is the impact of the type of resistance?
What is the impact of landscape organisation?

What is the impact of the pathosystem considered?

An explicit landscape with controlled features

Landscape structures

high

1. Generation of landscape structures
using a T-tessellation algorithm

Level of spatial aggregation: @sg

2. Allocation of different cultivars in
controlled proportions and spatial N
aggregation s

[] Fields with susceptible cultivar (S)
m) Pathogen initially present

[ Fields where resistance s deployed (R)

R
Spatial cropping ratio: @sn = =5

m) What is the best deployment strategy?
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With a wide range of deployment options
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Host response to disease

2 types of resistance:
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Simulated example: mosaic of two major genes
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SIMULATED SCENARIO

Rusts of cereal crops

= clonal reproduction
= 2 majorR genes
conferringimmunity

Pyramids offer the longest durability...

Proportion of simulations
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Under our model assumptions,
pyramiding 2 major resistance
genes is the strategy less likely
to breakdown, regardless the
mutation probability

- Two overcome resistances and
emergence of a super-pathogen

I Two overcome resistances
Only one overcome resistance
I Complete durability

Better durability
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What’s next?
Simulating canola blackleg

= Few available resistant cultivars

= Strong adaptation potential of Leptosphaeria maculans

-> The general model (R package landsepi) can serve as a tool to evaluate different deployment
strategies

> We are currently parameterising the model to specifically simulate canola blackleg

Infection rate

Dispersal kernel

Effective
sporulation rate *
Stubbles

= High contribution of sexual ascospores from stubbles to epidemics
> Reasortment of genes may considerably impact longevity of pyramids!
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