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BeXyL PROJECT eXxPecTeD IMPACTS:

BeXyl is expected to enhance capacities to prevent, monitor, and find ade-
guate responses to the quarantine plant pathogen Xylella fastidiosa, the
first EU priority pests. Furthermore, BeXyl is expected to provide support
to relevant EU and Associated Countries’ plant health policies

How THese ImPacTs WILL Be acHieveD?

Annual surveillance programs for Xylella fastidiosa (Xf) are mandatory (Regulation EU 2019/1702
and Regulation EU 2020/1201). However, the large extension of some outbreaks show that early
detection is still a major challenge to be accomplished. BeXyl aims to strengthen preventive
strategies and methods for surveillance, early detection and monitoring of Xf and its vectors
including a diverse set of tools:

New in field trapping method for spittlebugs based on black light traps will be evaluated
for monitoring vector populations and infectivity.

New methods for in field tests or methods to quickly and accurately identify/quantify Xf in-
fected plants and vectors supported by high-throughput molecular techniques and power-
ful bioinformatics tools to enable the discrimination of Xf genetic diversity.

Develop optimized statistical survey designs for Xf and its vectors, combining passive and
active surveillance using scenario trees and Bayesian approaches.

Airborne and satellite hyperspectral and thermal images from remote sensing and in-si-
tu plant phenotyping to discriminate between asymptomatic Xf infections and abiotic-indu-
ced spectral signatures.

Canine olfactory detection of asymptomatic phases of Xf infection with potential applica-
tions for phytosanitary inspections at ports, nurseries and field scale.

Workshops, interlaboratory tests, guidelines and training programs for plant and insect
sampling and Xf diagnosis to improve reliability, sensitivity and enhance Xf detection during
official monitoring and surveys, which will complement EFSA survey guidelines.
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Raise awareness for a better understanding of the scientific basis of official control programs
and the threat of new Xf outbreaks in the EU, enhancing more effective implementation of
surveillance and IPM strategies.

A strong communication program based on stakeholder’'s engagement, improved informa-
tion campaigns, simulation exercises and citizen science involving a diverse range of sta-
keholders and an international cooperation network with countries affected by Xf.

By tackling the problem from all these angles, BeXyl hopes to protect our plants better and en-
sure the health and safety of our agriculture and natural landscape.

bexylproject.org
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EvaLuaTion OF SURvelLLance STRaTeGles
FoR Xylella fastidiosa in THe EU

Martina Cendoya and Antonio Vicent.

Institut Valencia d'Investigacions Agraries (IVIA), Spain

Surveillance for Xylella fastidiosa (Xf) is mandatory in the EU, both to substantiate pest freedom
in non-affected areas as well as to delimit the size and extent of current outbreaks (Regulation
EU 2020/1201). Surveillance strategies for Xf are defined by the EFSA guidelines, but their per-
formance for outbreak management in terms of effectiveness and efficiency has been quanti-
fied only to a limited extent.

As a case study, the disease dynamics of almond leaf scorch, caused by Xf, in the affected area
of Alicante, Spain, were approximated using an individual-based spatial epidemiological model.
The emergence of this outbreak was dated based on phylogenetic studies, and official surveys
were used to delimit the current extent of the disease. Different survey strategies and disease
control measures laid down in Regulation EU 2020/1201 were compared to determine their ef-
fectiveness and efficiency for outbreak management in relation to a baseline scenario without
interventions. One-step and two-step survey approaches defined by the EFSA guidelines were
compared with different confidence levels, buffer zone sizes and eradication radii, including
the minimum distances established by Regulation EU 2020/1201. The effect of disease control
interventions was also considered by decreasing the transmission rate in the buffer zone.

All outbreak management plans reduced the number of infected trees (effectiveness) but large
differences were observed in the number of susceptible trees left (efficiency). The two-step
survey approach and high confidence level increased the efficiency, while also reducing the
transmission rate. Only the outbreak management plans with the two-step survey approach
removed infected trees completely (Fig. 1), but they required much greater survey efforts. Al-
though control measures reduced disease spread, surveillance demonstrated to be the key
factor in the effectiveness and efficiency of the outbreak management plans.

To facilitate the use by risk managers and plant health authorities, an open-access R shiny app
has been developed to simulate disease spread under different epidemiological settings.
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Likewise, the performance and resulting survey efforts of different surveillance strategies and
control measures can be simulated using the open-source R code provided below.

Cendoya M, Navarro-Quiles A, Lopez-Quilez A, Vicent A, Conesa D. 2024. An individual-based
spatial epidemiological model for the spread of plant diseases. Journal of Agricultural, Bio-
logical and Environmental Statistics (accepted)

Code and data:
https://zenodo.org/records/7128855

https://spatial-ibm.shinyapps.io/spread_results_app/

Cendoya M, Lazaro E, Navarro-Quiles A, Lopez-Quilez A, Conesa D, Vicent A. 2024. Perfor-
mance of outbreak management plans for emerging plant diseases: the case of almond
leaf scorch caused by Xylella fastidiosa in mainland Spain. Phytopathology (accepted)
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Code and data:
https://zenodo.org/records/10251507
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Figure 1. Georeferenced distribution and number of susceptible, infected, and eradicated
trees (left), and surveillance and buffer zone delimitation (right), for an outbreak manage-
ment plan with two-step survey approach.
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