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Context

e Exponential increase in the number of exotic, invasive pests and
diseases that get established in Europe

e As a result of global change (climate, trade, urbanization)

e Rising threat to European forests, particularly to planted forests
of southwestern Europe



Rationale for emergency plans

 The next invader might be unknown as a pest, or even undescribed
> Need for generic plans

 The introduced species is likely invasive
» Need for transboundary cooperation

e Better prevent than cure
» A priority to early detection



Tentative framework for early warning detection

of invasive forest pests (and diseases)

e Sequential framework, following the steps of introduction
v’ Origin of the pest
v Transport
v Entry = Arrival and Establishment

e Asking the same questions
v How ?
v Where ?
v' By whom ?



Step 1. Monitoring scientific and technical literature

European and Mediterranean Plant Protection Organization
Organisation Européenne et Méditerranéenne pour la Protection des Plantes

EPPO alert bulletins, studies, PRAs 2@on: |

e EPPO website
e Can be checked by anyone

EPPO Alert List

About EPPO

Custom Searc

(last updated in 2018-05)

Plant quarantine
The main purpose of the Alert List is to draw the attention of EPPO member

Plant Protection countries to certain pests possibly presenting a risk to them and achieve WHAT'S NEW
Products early warning. Pests are marked with an asterisk™ in the table below when a
Pest Risk Analysis (PRA) is planned or under development within EPPO. The  Agrilus fleischeri
Invasive alien entry date corresponds to the date when the pest was added to the Alert * Naupactus xanthographus
plants List. « Prosopis species
Standards Read a short introduction to the EPPO Alert List.

e Scientific papers or presentations
e Web of Science, SCOPUS, international conferences (IUFRO)
Contact with scientists

I 7.03.12 - ALIEN INVASIVE SPECIES AND INTERNATIONAL TRADE

Coordinator: Deputies: ]
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= Experise offered by Unit
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Step 2. Install sentinel plantings in areas of origin

e Planting of important European tree species in potential origin areas
of introduced species

* |[n main countries exporting goods and products to Europe and sharing
congeneric tree species: Asia!

* In cooperation with scientists and colleagues from exporting countries

@PLOS | one
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Planting Sentinel European Trees in Eastern 4 Fagus syvatica | [ - Species with more
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Insect Pest Invaders
Quercus petraea _
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Step 3. Surveillance of forests at risk of invasion

e |dentification and surveillance of forests threatened by insects or
diseases on alert list, through aerial and/or field surveys

* In main areas of presence of threatened tree species

e By forest health managers with help of forest inventory people
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Step 4. Use of arboreta as sentinels for detection

e Network of arboreta & botanical gardens with native and exotic trees species,
to serve as “trap trees” of introduced exotic species

 Through the region at risk, close to entry points (ports, roads)

e By forest scientists, forest health agents, forest managers

Oecologia (2016) 182:243-252
DOI 10.1007/s00442-016-3645-y

COMMUNITY ECOLOGY — ORIGINAL RESEARCH

Arboreta & Demonstration
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Step 5. Use of multi-pheromone traps

 Installation of multi-pheromone (generic) traps, for the interception of
alien species

e |In sea po rts and air po rts Specios rappod v, tt1 No.nate species

per cerambycid tribe

e By forest health managers, custom agents,
with the help of taxonomists

Journal of Pest Science
https://doi.org/10.1007/510340-018-0997-6

ORIGINAL PAPER

Multi-component blends for trapping native and exotic longhorn
beetles at potential points-of-entry and in forests

Jian-ting Fan'2 - Olivier Denux' - Claudine Courtin’ - Alexis Bernard' - Marion Javal' - Jocelyn G. Millar®* -
Lawrence M. Hanks® - Alain Roques’




Step 6. DNA bar coding for the identification of
intercepted alien species

 Development of generic pipelines using NGS data as genetic markers (e.g.
SNPs) to identify introduced species, and track their origin

* |In research labs and biosecurity agencies

e By scientists and staff members of biosecurity labs

Biol Invasions (2015) 17:1199-1213
DOI 10.1007/510530-014-0788-9

ORIGINAL PAPER

Worldwide invasion routes of the pinewood nematode: What
can we infer from population genetics analyses?

the populations of
Sophie Mallez + Chantal Castagnone + Margarida Espada + Paulo Vieira * PD[’tl.lg adeira seem (0 be closer to the crican

Jonathan D. Eisenback + Mark Harrell - Manuel Mota + Takuya Aikawa * [JD[JLI]EI.tiD[‘IS than to the JEI[JE[[‘IESE! [JD[JI.I] EltiD["lS._,
Mitsuteru Akiba » Hajime Kosaka + Philippe Castagnone-Sereno *
Thomas Guillemaud



Step 7. Citizen science for multiplying the sources of
information on emerging sanitary problems

 Development of smartphone application to take pictures of damages or
symptoms on trees and detect anomalies

e Everywhere but focus on urban and peri urban areas

e By trained forest (health) managers, then citizens.
Curation and identification by trained people, then artificial intelligence

90

50

Type of habitats for the first ;s 50

interception of 126 alien forest o

pest species in Europe h I n

(PLURIFOR study) 0 o o
Urban Forest Orchard MNursery Intercepted

Habitat



Step 7. Citizen science for multiplying the sources of
information on emerging sanitary problems

 Development of smartphone application to take pictures of damages or
symptoms on trees and detect anomalies

e Everywhere but focus on urban and peri urban areas

e Curation and identification by trained people, at EFl Planted Forests Facility

SILVALERT ©
Developed by EFl in
the PLURIFOR project




Step 8. Remote sensing of forest damage

* Time series of satellite images over large forest areas to detect new
infestations foci and their spatial extension

* Forest areas at risk, regional level
* Forest health departments, biosecurity agencies
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Satellite image of Mountain Pine Beetle
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Healthy pine trees (green) and trees infested by mountain

pine beetle (red); the delineating polygons used for
damage (NASA) computerized classification procedures



Step 9. Permanent monitoring unit: "war room"

e Gathering and analysis of information
Updating methods and tools for monitoring and detection purposes
Sending alerts

e At regional level — at European level (e.g. EFI)

e Cooperation btw scientists + forest health agencies + forest managers

“The Fly Must be Exterminated to Make the World Safe for Habitation"

From the 51, Lowls Post-Dispateh
THE CITY OF ST. LOUIS 1S CONDUCTING A VIGOROUS WARFARE AGAINST FLIES
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More to come...

Addition of Neodiprion abietis to
the EPPO Alert List

From www eppo.int - June 2. 2817 4:59 PM
Meodiprion abietis is a Morth American defoliator of Abies spp. and other
conifers.

Corythucha arcuata found for
the first time in France

From agriculture gouv fr - September 28, 2017 435 PM

Neonectria neomacrospora:
added to the EPPO Alert List

From www.eppo.int - June 29, 2017 5:04 PM

Since 2008, a new and severe canker disease caused by Neonectria
neomacrospora (anamorph Cylindrocarpen cylindroides) has been
observed on firs (Abies spp.) in Norway. In 2011, the same disease was
also found in Denmark causing damage on fir trees. In 2015, the fungus
was detected in Southern Sweden. The Panel on Quarantine Pests for
Forestry recommended that M. neomacrospora is added to the EPPO Alert
list

Xylella fastidiosa detected on
almond in Alicante (ES)

From www.agroinformacion.com - July 3, 2017 217 PM

* La deteccion por primera vez en la peninsula de la bacteria Xylella
fastidiosa en una plantacién de almendros del municipio de Guadalest, en
la comarca alicantina de la Marina Baixa, ha desatado la alarma y la
necesidad de que se tomen medidas urgentes para evitar que se pueda
propagar a otros cultives, especialmente el olivar. .7

Anne-Sophie Roy's insight:

Xylella fastidiosa has recently been detected in an almond
orchard in the municipality of Guadalest (Marina Baixa,
Alicante). This is the first record of the bacterium on mainland
Spain.

Addition of Xylosandrus ﬂ
compactus to the EPPO Alert List

From www.eppo.int - March 10, 2017 10:27 AM

A new Asian ambrosia beetle found in Europe

Anne-Sophie Roy's insight:

Xylosandrus compactus is an ambrosia beetle of Asian origin
which has recently been found in Italy and Southern France.
In Italy, damage has been observed in maquis plants (Lazio).
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