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Objectives

- Devise models for disease and inoculum dynamics across
successive crops.

- Extend the models to allow for inherent variability.

- Parameterise the models for chemical, biological and
cultural control.

- Identify criteria for invasion and persistence.

- Use the models to optimise control.
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Approach

Modelling Experimentation

Macro Population dynamics

Digease map
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Start point: Model derivation (single crop)
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Important features of epidemic behaviour

Stochasticity
(What is the risk of disease?)

Dynamically generated variability

(Do small differences in control early in an epidemic lead to /arge difference in final
disease levels?)

Invasion thresholds
(Are there critical combinations of parameters that lead to /nvasion or control?)

Persistence and hidden infestation
(Does the guality of an epidemic affect persistence into the next susceptible crop?)
(Does cryptic infection pose a risk for persistence of disease in future crops?)
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Number of Intected plants

Stochasticity
(What is the risk of disease?)
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Important features of epidemic behaviour

Stochasticity
(What is the risk of disease?)

Dynamically generated variability

(Do small differences in control early in an epidemic lead to /arge difference in
final disease levels?)

Invasion thresholds
(Are there critical combinations of parameters that lead to /nvasion or control?)

Persistence and hidden infestation
(Does the guality of an epidemic affect persistence into the next susceptible crop?)
(Does cryptic infection pose a risk for persistence of disease in future crops?)
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Dynamically generated variability
(Does a smal/ amount of control early in an epidemic lead to
large difference in final levels of disease?)

(a) Control of primary infection
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Biofumigation of R. so/an/ in sugar beet by B. napus
(Can we exploit DGV for control of field epidemics?)
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Biofumigation of R. so/an/ in sugar beet by B. napus
(Are the large differences in final levels of disease caused by
control of primary or secondary infection?)
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Important features of epidemic behaviour

Stochasticity
(What is the risk of disease?)

Dynamically generated variability

(Do small differences in control early in an epidemic lead to /arge difference in final
disease levels?)

Invasion thresholds

(Are there critical combinations of parameters that lead to /nvasion or
control?)

Persistence and hidden infestation
(Does the guality of an epidemic affect persistence into the next susceptible crop?)
(Does cryptic infection pose a risk for persistence of disease in future crops?)
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How do spatial invasion thresholds arise?

a) Fungal hyphae
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The effect of resource strength on the
probability of colonisation between sites

Probability of colonisation (P )
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ion In microcosms

Experimental validat
(Can a soil-borne plant pathogen exploit an invasion threshold?)
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Controlling the invasive spread of disease
(Can we use biological agents to block invasion?)
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Protection of individual sites
(Do we need to protect the entire crop?)
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Important features of epidemic behaviour

Stochasticity
(What is the risk of disease?)

Dynamically generated variability

(Do small differences in control early in an epidemic lead to /arge difference in final
disease levels?)

Invasion thresholds
(Are there critical combinations of parameters that lead to /nvasion or control?)

Persistence and hidden infestation
(Does the guality of an epidemic affect persistence into the next susceptible crop?)
(Does cryptic infection pose a risk for persistence of disease in future crops?)
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Spread and control of disease in successive crops
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