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IS XYLELLA FASTIDIOSA A PROBLEM FOR GREAT BRITAIN?

◼ X. fastidiosa is not currently in GB, BUT high levels 
of plant trade, climate change, land use change 

represent a risk for introduction and emergence

◼ High degree of eco-epidemiological uncertainties for 
predicting spread in new locations (Fig. 1)

▪ E.g. climate, strain-host combinations, vector 
ecology, etc.

◼ If X. fastidiosa arrives in GB, will it spread?

◼ Which the areas more at risk? What its impact?

◼ Mechanistic modelling to account for: 

▪ Multiple eco-epidemiological factors

▪ Spatiotemporal epidemiological dynamics
Occhibove, F. et al. 2020. Eco-epidemiological uncertainties of emerging plant 
diseases: the challenge of predicting Xylella fastidiosa dynamics in novel 
environments. Phytopathology, PHYTO-03.

Eco-epidemiological uncertainties of X. fastidiosa

Fig. 1. Conceptual diagram of eco-epidemiological
components (nodes) affecting X. fastidiosa dynamics
and nexus (arches) to be considered in predicting its
establishment and spread in a novel environment
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Epidemiological model for X. fastidiosa

Fig. 2. Diagram of the two model components:
deterministic compartmental model for short-
distance transmission and stochastic long-distance
spread. GB landscape is divided in 200 m grid cell

◼ Adaptation of the multiscale spatially-explicit spread 
model developed for Puglia outbreak (Fig. 2) 
(White et al., 2020; Chapman et al., in prep.)

MODELLING X. FASTIDIOSA SPREAD IN GREAT BRITAIN

White, S.M. et al. 2020. Estimating the epidemiology of emerging Xylella 
fastidiosa outbreaks in olives. Plant Path.69(8), pp.1403-1413.
Chapman, D.S. et al. (In Prep).
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◼ GB landscape-scale simulations seeding the infection in 
different locations to test the potential impact of bacterium 
spread

▪ Infection rate (𝜷) scaled from Puglia through a coefficient 
estimated using in vitro X. fastidiosa growth-temperature 
experimental data

◼ Simulation of different scenarios to test assumptions made 
on uncertain parameters

𝜷
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Overall GB infected trees 
~23500 vs. millions of 
trees infected in Puglia

WHICH ARE THE AREAS MORE AT RISK IN GB?  

◼ Qualitatively consistent results across scenarios 
suggested X. fastidiosa spread in GB might be 
at lower prevalence than Puglia (Fig. 3)

▪ Areas more at risk:

→ South East England

→ more urbanised counties

◼ Risk factors:

▪ average summer temperature

▪ host distribution/landscape configuration

◼ Host distribution affects spread:

▪ higher host availability in more urbanised areas 

(e.g. susceptible ornamental species)

▪ higher cohesion/connectivity of host patches 
(e.g. continuous patches of broadleaf woodland) 

Mean tree 
prevalence (%)

Occhibove, F. et al. (In Prep)

X. fastidiosa tree prevalence

Fig. 3. Model outputs from a single scenario simulation;
final tree prevalence averaged at county level from 189326
stochastic model runs after 16 years
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◼ We identified risk factors and areas of higher risk

to provide guidance for preparedness measures

◼ We investigated spatiotemporal eco-epidemiological 
dynamics inferring essential information to decrease 
disease emergence risk

X. FASTIDIOSA SPREAD IN GB MIGHT BE POSSIBLE
OUR MODELLING WORK WILL BE USED TO ADVISE POLICY
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◼ Advantages of our modelling approach:

▪ parameterisation can be improved with new 

relevant data

▪ adaptable to other locations

◼ Limitations:

▪ scarcity of empirical data to estimate 

unknown parameters in novel outbreak 

locations (e.g. strain-host combinations) 

◼ Surveillance and control scenarios to test effectiveness of EU 
strategies in GB and potential new GB-specific scenarios

◼ Focus on the impact of infected asymptomatic individuals on 
monitoring activities

FUTURE APPLICATIONS

? Listen to Helen Mirren 
raising awareness 

about Xylella!


