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HORIZON-CL6-2021-FARM2FORK-01-04: Tackling outbreaks of plant pests (2021)

Scope of the call: key elements

European |
Commission

Multi-actor Approach

Understand drivers of
spread & establishment
including Climate
Change

Target EU quarantine/priority pest
Present or not in the EU
Affecting agriculture and/or Forestry

Xylella fastidiosa

Develop economically Analyse social,
& enviromentally economical and
friendly sound solutions ecological impact of
(biocontrol) and IPM spread & establishment

®
)

International cooperation with

BEMYL affected countries




Beyond Xylella, integrated sirategies for mitigating

Xylella fastidiosa impact in Europe (BeXyl)
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Beyond Xylella, integrated sirategies for mitigating

Xylella fastidiosa impact in Europe (BeXyl)

28 Beneficiaries from 142 countries:

3 Associated Partners:
Xf present: Xf absent: Xf absent: )
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Project WorkPlan vs Expected Impact/Outcome

BeXyl final aim is to better tackle new X.
fastidiosa introductions in Europe and to
develop and implement tailored Integrated
Pest Management (IPM) strategies to mitigate
the impacts of current outbreaks, helping the
agricultural and forestry sectors to remain
productive and sustainable at long-term

. Olive Quick
i\  Decline
a priority

Overall

S % Other crops
s ornamenta
(9% and forestry
: plants

.
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o, hins://bexyipreject.ory/

project
coordination
and

management
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Understan-
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treatments for
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b Beyond Xylella, integrated sirategies for mitigating
Xylella fastidiosa impact in Europe (BeXyl)

(]
/ < WP N 1.Sentinel monitoring and prevalence testing of X. fastidiosa in diverse regions To gain knowledge on the pathogenic-virulence association of fores! species
P Q" 1 \, N + Sentinel plots across Europe and the Americas: Apulia (Italy), Corsica (France), Mallorca (2) and Cérdoba and emerging strains of Xf (focus on Spanish strain from subsp, pauca 5T80
/ % (Spain), Alabama (USA), Minas Gerais (Brazil), San José (Costa Rica), La Rioja (Argentina), (Portugal) with a and Halian :holn S153)
\ PN, Understan- N\ % /' standardized design to monitor X. fastidiosa across different ecological settings. 1 m
/ . \ \ / —— : " ‘ b
\/ Y / ding drivers of = XYL1961 panca 10
! { ° \
_‘_Jl I.' ‘\:fepid(tmics 1 "‘_ CoDIRo pauca 5
g l' including climatic ) I ; {) b
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o | € ha"g‘ (_/J (,howh (m fram I¥) from ™)
1
ﬂ'a_ \ / » Monitoring pathogenicity
\ \\ / ond colontzation of Xf skrains
r
( ) \ y -*S \\, » Sampling of stem of 3 months post Inoculation
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A‘.: > Participation confirmed from BGs in: Brazil,
BENYL Colombia, Ecuador, Guatemala, Argentina
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Task 1.2. Biotic and abiotic factors driving Xf epidemics

» Vector studies mainly aimed to understand transmission

dynamics

1d. Field surveys of insect vectors in Israel
= Potential vectors search - 4 species found in Israe

‘ Aphrophoridae

Neophiaenus campestris '

Recorded in Europe, Considered
of minorimporionce in dsease

spreading in Europe Phitaenys arsiani

Mesoplyelus imj lcll'vom
Repered from Lebonen  paperted aﬂlv "
No repert o1 o vectarvat o

P

Lois
* N o -
Cercopidae

@0

Cercopis infermedic
Was net found as pofential vector

1e. Field surveys of insect vectorsin Argenhnc

INTA

4 .

K‘ cavifrons o
BE BE)(YL Sotectedon s Cobiectad on ollves Collected on chves. Infested in the

Potential vecior in Brasil

= |dentification of potential Xf vectors and transmission experiments

Molomea lineiceps
Colected on olives. Found
Norlheast region. Vectorin Brazil Infested In the Northeast reglon

Unraveling at global scale the role of soil edaphic properties and soil type on
geographic distribution of Xf using Species Distribution Modeling (SDM)

Soil Data: So#Gnaos2 database & FAD

Projection of svitable area for Xf Mpv... csiIC

w [ gl
il ‘
|

Effect of calcium amendments in the
effect on the virulence of European X.
fastidiosa strains using tobacco plants.

Use of plosmid profiles in epidemiological survelllance of X/ outbreak In the
Valenclan Community, Spain,

That arslysis of 1 239 plant samplos across 20 diferent host spoecins reveaod that the Xf genotype
WItROUI praseiichs ywas tho most pravaset

g VNS
T
oyt pEN e = ‘ '

This sugoosts that different asmid proffes may corralate weh varying degrees of apread within the region,
Providing & useful tool for spidemiologienl survelllsnce of ths pathogen

4 04 4 8 e 4 B,

The diseribution of 7 plasmid
peofiles in Alicante shows
chustering linked 10 spectic
chmatic conditions, suggestvg
ernironmuntal factoes nfluence
thels spresd!
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Xylella fastidiosa impact in Europe (BeXyl)
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Task 1.3. Population biology and genomics of Xf: Traits and host adaptation

» Genome sequencing activities: Isolation of new strains from diverse hosts in
Israel, USA, Costa Rica, Argentina and Spain. Using both long- and short-read
DNA sequencing allowed obtaining about 400 Xfgenomes.

Studies on natural competence involved the use of 200 X strains.

» Population biology studies: Focused on identifying traits link lim,
and host adaptation, by analyzing the genetic diversity of Xfacross South,
Central and North America.

New Xf outbreak in Spain affecting olive

» January 2024. Sencelles,
Mallorca island, identified
by MLST as X. fastidiosa
subsp. pauca ST53

» Detected in olive and wild
olive, oleander, lavender
and Rhamnus alaternus

» Limited distribution

> Atto December 2024: 264 P
positives (60% pauca)

» 10% coinfection
pauca/multiplex

» 0,4% coinfection
pauca/fastidiosa

W

To nudy me response ol an mﬂ!lcld X! Inhcllon (ll wbip fmﬁdl C S | C

5T1) in grapevine o two climate change scenarios
» 3levels of CO, » JTemperoture
» 400,550,750ppm » 24,28 32°C
(» 21evel of inigation - Feld capacity and hotl )

» QPCR 1o detect he baclero
» Leaves of 2 months alter Inoculation

POON, Camie g
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ot 300

Sauvignon
blanc

Syroh

Souvignon blanc

Impact ot different tompera!urcs on survival of
Philaenus spumarius

Temperature significantly iImpacts the survival of £ spumarnius:

+ Survival drops sharply as temperatures increase.

« Cooler temperatures (5°C-30°C) maintain high survival rates

« Survival is reduced to 57% at 35°C and no survival at 38°C and 40°C

csIC

To determing how varying low temperatures affect Xjlala fastifosa acquisition and
transmission in ofives by examining bacterial multiplication, gene expression, and potential
malecular adaptations, with plans to extend testing to additional species or olive cultivars.

~ Exposure of Xfp-ST53-infected olives to different range of

temperatures to assess the impact on
— Bacterial multiplication and molecular patways
— Acqusibon/transmission efficency

» Experiments will focus on ow termp
acqusition/transmisson

» Extend the trial 1o a1 least one more species or olve cultivar (to be
defined (based on nfected sources avalabie)

» Inyestigate the molecular changes occurng on the bacterial side
changes n the expression of key genes involved in its multipication
and transmission {oell adhesion/attachment: Le. cspl; o fim, fsfl xad,
DX also cvac)

Fa
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Jimproved methods

| and strategies for

early detection
and discase

% . monitoring

WP2

New and

Beyond Xylella, integrated sirategies for mitigating
Xylella fastidiosa impact in Europe (BeXyl)

Task 2.1. Black light traps to collect adults of
P. spoumarius and estimate Xf infection status

« Black light traps with a wavelengh of 365 nm (2023) and 415 nm (2024)
Associated with:
+ yellow (1) (2023-2024)
« finfoil (2) (2024) and sticky fraps
« Sticky traps (3) without light source, used as control (2023-2024).

Task 2.4. Early-stage plant phenotyping of asymptomatic Xf

infections

(months)

] = 7
Feature 07 " =
P‘r.e!:vare Capture of Image > extraction Data Interpretation || Visualization
facilitiesand  hyperspectral preprocessing and spectral analysis of results and decision
equipment imaging analvsic making
Host Cultivars  Xfstrains Images Time

Olea europasa 11

i. Hyperspeciral
image calibration

ii. Spectral resampling

@ 4
Hyperspectral scanning

sensor VNIR range (400-1000
nm) 271 bands//3.5 mm/pixel

i. Creation of regions of interest (ROIs)
il Afaplicaﬂon of supervised neural

'X Extracﬁon of ve?.etaﬁon spectral
i ignatures per olive plant

Task 2.2. Molecular approaches for
quantification, typing and in situ detection of Xf

Tetraplex Quantitative PCR Assay for Simultaneous Detection and Identification
of Xylella fastidiosa subspecies in Plant Tissues (Dupas et al. 2019)

Syl st 3t sehsgede Xyt fatirioso su0se. fostisboia ! Jostiiosa wip. pesce
Chaonel: FAM
X. fastidiosa (all subspecies) All channels
. R GR B :
g
- tm ! Ao Pt 2 4

LAMP and RPA PROTOCOL -Colorimetric reaction, no device needed

i< LAMP Detection of Xylella fastadiosn in e
n Ap T

3 y
ve samal
OR ST53 Costa Rica
‘ | 4 "ep7202
P }ST73/74 Plant Intercepted
— f[’F'Xf7
el
IAS-XYL1518 o :
¥| : IAS XYL1S13.4 ST80 Ibiza
Pa o Ansanting
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1st STEP: Training on the bacterium !

2nd STEP - Training on olive infected /non-infected plants’

ENA

: &
3N,

the erganization responsible
for the recognition, standardization,

Disease detection framework from termal and hyperspectral data

Beyond Xylella, integrated sirategies for mitigating

Xylella fastidiosa impact in Europe (BeXyl)

Task 2.6. Use of canine olfactory detection of Xf at inspection ports, nursery and field scale

Task 2.7. Development of optimized statistical

designs for surveillance of Xf and its vectors

Aimogasta

La Rioja
Argentina
> I.-- E"“"“

Qutbreak management plans
T
auibreak

Baseline scenarlo

{ |
N « Detection
Wimrventors

o = 360 manths

n! )
s R L
HEE SO,
Budler zone

todcaton
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Beyond Xylella, integrated sirategies for mitigating

e S N Task 3.1. Efficacy of different TT protocols on the viability of Xf in vitro and in planta
C
/_,,‘J e(o??,?f"‘—\\\\ v, /)( 2 almond cullivars : Pentacebas (V1) 70 plants - Avijor (V2) 70 plants on GF677 The trees HW treated in 2023 were grown tor
.»"""/ (‘o fa" ™ Xylella sp. straln: Straln IVIA 5901 (X. fasticiosa subsp, multiplex, Xfm) 00, -3 phenological observation and detection of potential
{\ ép \ % ) Jreatments: 40°C for 30 min (T1) - 45°C for 30 min (12) |V|3 epigenetic modifications
&/ 2. < :
/ / yeecclth 1 =\
J | /--'w_‘;_ _‘\\\ \. =) \
( l , Use of thermal* ) J ! Almondm Lu-. Te
o treatments for | e " v TR T
| Y et / / b CIDSAV B s
\ \\ \ and production/trade j / 2 il S
( o, A\ of Xffree nursery / / -\'5. Y IVIAS901 (X! mulliplex $T4) Olive iy wee
NN N /8 N TR | ]
% o }' \ e |1
\ od d =) / . | Y < een |54 o =
/ equate 'es? il T 53 . o —— . = T3

Task 3.3. Large-scale use of sustainable-TT at
nursery/quarantine level and drafting of official standards

« Experiments were conducted with commercial and prototype HWI
equipment on 7 evergreen/decidous species: Olea suropea
Prunus duicis, P, avium, P, persicoe, Morus alba, Jungions regio

HWT Almond: Incroose fimas af 45°C and test hgher T

f"Cu& conico : ;::;:HMMA ‘”'.“ runne), Pentocebios i,’.mmlﬁw.‘
« Experiments used different propogating maternals: buds for grafiing -
canes for rooting, whaole plants for planting recdy for the marke! s & "'N"A_. L] ; e
|

14ty B
" [P T
" Lan “we A oem
. [T | _m.
L) " (P BRAE Tem
S—a e Thil |
" T R
1" T -

LN " e ex | e

N ygrifican! diferences wers found
between Avior and Pantacebos freated with
I of 45% a4

Frocoedure 2 i oncarded because tha

EFSA protocol for Vills
vinifera 50°C for 45

Wb'm.mm vabiity Is not oceptable
of 1pp. tested + Mant material was more sensitive 1o 11 af ihis ol the yeor thon In provious Both varelies have econamicolly accoptable
™ experiment :'z viabiity rafios af temperatuns of 48°C
K * Asignificant effect of ihe olive varlely: Arbequing more folerant bo 1T than Arts L) k Imgroving resulis af lower 1
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il Xylella fastidiosa impact in Europe (BeXyl)

* Large-scale testing of genotypes

field/greenhouse , - — ~
* Molecular plant responses to infection ’
. WP4 -

* Mapping genes and QTL to resistance W . e " \
* Breeding for new varieties , ¢ Dexeloping genomich tooks nked ~

to Xf resistance and their application for
4 germplasm screening and genomics-assisted
breeding

3%
()
P

BEMYL
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1A & % p

& La cadleé testin
S el 1
field/greel

° :\ffn,ig.CL‘:-v v}:iﬂ—:.;: p-

WP5
Economically and
environmentally
' sound solutions for
_ effective control of

Xf vectors and
_disruption of Xf
" transmission

Entomopathogenic fungi
Virome of insect vectors & Parasitoid
75':.& Ground cover management
« Tools to interfere vector
BEXYL acquisition/transmission
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€  wes
Economically and
~ environmentally
 innovative, sound
solutions for effective
control of Xf and
increase of plant
resilience to Xf
infection

e Synthetic communities of xylem-bacteria

s
x> « Bacteriophages
BEXYL * Antimicrobials (peptides, plant extracts...)
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Tools supporting the Ecological, social and
design and implementation economic impacts
of tactics and strategies to of X and outbreak

mitigate the impacts of Xf management approaches
infections J
-

pr—— j k_-
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Stakeholders engagement-
dissemination- communication
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* Integrated modeling framework

Development of a composite modelling
framework for the three pathosystems

/ Tools supporting the ~ Jicsl. sociatand \
design and implementation
of tactics and strategies to

mitigate the impacts of X1

infections

0
WPS

Stakeholders engagement-

pmic impacts

Fand outbreak

nent approaches

* Best agronomic Practices
Network of plots for monitoring
and demonstration of IPM tools

dissemination- communication

.
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Beyond Xylella, integrated sirategies for mitigating

Xylella fastidiosa impact in Europe (BeXyl)

Ecological, social and
economic impacts
of Xf and outbreak

» Stakeholder mapping and socioeconomic analysis

S boticy k: L .
N BEXYL =7

o § 7

Ecological impacts associated
with Xf outbreaks and disease
management strategies
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Stukeholders engagement-
dissemination- communication

* Website:
hitps://bexylproject.org/
ONewsletter
©®Public Documents
©®Publications

e Videos

* Practice Abstracts
e Social Media
* Xylella Seminars
e EU-CAP-Network

Tue BelyL Prosecr
IN 3 SNaPSHOT

Maodeling t
diagnostic

Qutbreak o
wild and cu

Linking int

.......

I Careass B Newaletier & Mesthers Ares =

Home About Updates Team Consortium Outcomes Related projects
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ome  Abowt  Updates Team Consortiven Outcomes Related projects

Home About Updates Team Consortibm Jutcom Redoted projects

About BeXy

Bexyl Project

& New BeXyl sentinel plot in Costa Rica ==

The BeXyl scientists from established a 'sentinel plot' in
Santiago Puriscal, San José.

Funded by
the European Union

Seminar 14:
"Tools for nanoscale functional analysis of complex and

heterogeneous systems in plant and bacterial systems”
S
Speaker:
Laurene Tetard
University Claude Bernard, Lyon, France
18:00 CET
11 Mar 2025
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To summarize:

A worldwide project

31 partners from 14 countries and a
stakeholder's board with more than 40
government agencies, NGOs, nurseries, and
farmer’s associations

BEMYL

The Goal

creating a community of scientists, citizens,

and end-users, such as farmers to policymakers,

to shorten the distance between research and
on-field applications

The methodology

a multidisciplinary approach to fill the
knowledge gaps on Xf and develop practical
solutions to manage the outbreaks

https:/ /bexylproject.org/
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Thank you!

@BexylP X r@bexylproject



https://www.bexylproject.com/

