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Introduction

Non-native invasive species threaten global biodiversity and food security
Cause substantial economic costs (>US$100 billion annually)

Approximately 480,000 non-native species have been introduced into different ecosystems
worldwide Spotted winged

drosophila
© Fera Science Ltd

Threat posed is increasing due to the globalisation of trade, tourism and climate change
Measures have been introduced for prevention and early detection of invasive species
However, management tends to be reactive once the pest arrives and an outbreak is discovered

If eradication is unsuccessful, strategies switch to managing the risk by population suppression
and slowing its spread

_ Asian longhorned
Emerald ash borer | w o /Y beetle
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Japanese beetle

https://ipm.missouri.edu/pestmonitoring/jb/identification.cfm
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Classical biological control

Deliberate introduction of a non-indigenous biological control agent (BCA)

Over 6000 introductions of BCAs world-wide to control insect pests since
the late 1800s

Recognised as a key strategy to manage invasive insect pests
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Subject to regulatory measures including rigorous risk assessment and review process
May take years before approval is granted allowing the pest population to build and spread

Post-release evaluations are also needed to evaluate the establishment, spread and impact
of the BCA release

Important to identify future risks and to prepare for managing those risks to help mitigate
the impact that the establishment of an invasive species has on native ecosystems

Ask question at slido.com with #PlantHealth_GW23




Pre-emptive classical biological control

Invasion curve for invasive species

Classical BC
< >

A novel approach -usually
walit for pest to arrive first.

Effective preparedness for a
potential invasion.

Candidate BCAs screened
and pre-approved before
pest arrival.

Area infested mmp>

¢ Pre-emptive BC

Control costs mmp

Eradication

CBC could be started much
earlier in the management
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absent t populations; eradication and abundance; eradication management aimed at population suppression and facility

possible unlikely and resource protection
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introduction

Sources: National Invasive Species Council; U.S. Department of Agriculture; National Park Service; U.S. Fish and Wildlife Service; Rodgers, L, South Florida Water Management District; Department of
Primary Industries, State of Victoria, Australia; and GAO. | GAO-16-49
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Pre-emptive biological control ——

Importance of pre-emptive risk assessment recognised by the authorities in
New Zealand and England

® The New Zealand Environmental Protection Authority has approved the conditional release of a

parasitic wasp Trissolcus japonicus for the control of the brown marmorated stink bug Halyomorpha
halys, in the event of the incursion and establishment of this pest.

i.org/10.1007/510526-019-09949-x

2 . .
Experimental assessment of the biosafety of Trissolcus B e, N\ :;Fr’:r;{)/r Z:;zz;:’ﬁgj:?;’;i jfnlegr{:)ic/ It(:]/t li)srtos\xgok—up/
Japonicus in New Zealand, prior to the anticipated arrival A A \
of the invasive pest Halyomorpha halys v

J. G. Charles * G. A. Avila Kim A. Hoelmer + Sophie Hunt *

obin Gardner-Gee - Frances MacDonald - Vicky Davis

® The Department for Environment, Food and Rural Affairs is funding work to prepare tor the

management of emerald ash borer Agrilus planipennis in advance of an incursion into Britain including

preparing licence applications for the release of four exotic parasitic wasps for the classical biological
control of this invasive beetle.
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Preparedness in biological control of priority biosecurity threats
® 2-year project, June 2021-June 2023

® 17 partners from 12 countries (Europe - 10, Australia and New Zealand)
® Led by Fera Science Ltd (UK) and The New Zealand Institute for Plant & Food Research Limited

Neil Audsley Gonzalo Avila
Aim:

To establish a biological control network to share knowledge and information on priority biosecurity
threats and BCAs to increase preparedness for incursions of invasive invertebrate species

Objectives:
Review priority pests and the potential for pre-emptive classical biological control options

Produce a standard to assess feasibility to conduct pre-emptive risk assessment for the introduction
of BCAs

Establish a network and repository for the exchange of information
Ask question at slido.com with #PlantHealth_GW23



Fact sheets for priority pests

® Partners identified 74 priority pest

risks (non-native species)

® Most significant pests selected

¢ 12 Coleoptera
¢ 6 Diptera
® 5 Hemiptera

¢ 8 Lepidoptera

¢ BCAs for priority pests selected for

pre-emptive risk assessments

Preparedness in biological control of priority biosecurity threats

Emerald Ash Borer (Agrilus planipennis)
Introduction

Emesald ash borer {EAB; Agrius planipennis) (Coleoptera: Buprestidas) Is a serlous pest of ash
(Fraxinus Spp.) due to the woodbaring nature of the larvae. It Is native to areas of Asla inciuding
China and the Russlan Far East.

In 2002, EAE was discoverad In Morth America In the US State of Michlgan and the nelghbouring
Canadian provinge of Ontariy and has sinca spread 1o 35 US States, and the distnet of Calumbia,
and to five Canadlan prowinces. It has caused extensive damage kiling hundreds of millkins of
ash trees leading to sefous concams over e survival of some ash species, relaled thodiversiy
and ecosystsme, 38 well 35 causing slgnificant economic damage and costng bilions of dollars
to manage. Emerald ash borer was also discovered In the Moscow region of Suropean Russia in
2003 and has since spread from here paricwarty southwands and westwards and Is now present
In Ukralne (EPPO, 2022).

History of classical biclogical control against Agrilus planipennis

Several hymenopieran parasiol spacles were found associated with EAB In Its native range and
S0Me were Imported It the USA leamng to the ssiection and release of four Species for the
ciaseical biological control of EAE. These are the larval parasitolds Tefrasfichus planipennis!
(Hymenootera: Eulophidae), Spathius agrl and 5. gaknae (Hymencotera: Braconidae) and the
eqq parasitold Coblus agnl (Hymenopiera: Encyriidae). Parasitolds have now b=en releasad In
the malorty of US States and Canadian provinces where EAS has Invaded and postselease
monitonng has confimed establishment of released parasiolss In 22 States.

Boih T. pfankennis! and 5. galinae have proved successful In the management of EAB I ihe
USA. Tefrastichus planivennis! s widely established, spreading rapldly In areas where It has been
released. It has been repostad to Wil 35-55% of late Instar EAE larvae In saplings and to raducs
EAS population growth by 50%. Spathius galinge k= also disparsing from release sites and rates
of parasltism of 35-7&% are reported accounding fior a 31-57% reguction In EAS population growth.

Oobiws agrl Is corfirmed as establlshed and spreading although disparsal ks slow (Duan ef al,
2018). Itz Impact on EAS populations has vet to be fully determined.

Sustained estadblishmant of 3 vl In the USA ks vet 10 be confimmied despita being releasad In
multiple States (Duan ef al., 2018; USDA APHIS, 2022).

All four of these parasitolts are also aporoved for release In Canada out only T. pianipennis!, O.
agrivand 5. gabnas are used 35 5. agri does not 2siadiish that tar north (CFIA, 2018).

Most promising natural enemies for classical biological control

Tetrastichus planipenndsi prefersntially altacks late Instar EAE larvae, ts only known host. It has
3 nigh reproductve potential, up 1o four QENerations DEr year and |s capabée of nigh rates of
parasitiem [= &0% In Its native range). This parasitold has a shoft ovipasitor and Is tharefore best
sulted for the proteciion of ash saplings and trees that are sprouting basally following attack.

Spathius galinzs attacks 27 to 4% Instar EAS larva2. It has 3t least twa genarations par yaar, and
hilgh ratas of parasitism (LD to 63%) are reparted In s native range. THIs parasioid has 3 longer
ovlpesitor than T. pianipennis! and can therefore provide protection against EAB In larger Fees.

Spathius S preferantialy attacks ats Instar EAB arvas. |t compistes tres generatons paryear
and Is capable of high rates of parashism In Its native range. Both 5. gafinae and 5. agrilwill attack
other Agrilss speciss.
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Original thinking... applied

Preparedness in biological control of priority biosecurity threats

Oobiws agril Is a parasitold of EAE eggs and will attack other Agrilus species with egas of similar
size. In lts native rangs It hae at leas! two generations per year and It Is capable of high rales (ca.
£2%) of parasitism (Duan et al, 2018).

Other natural enemies for classical biological control

Alanycolis nigriventrs (Hymenogtara: Eraconidas) s a larval parasioid native to the Russian Far
East Howsver, @Mculies In mantaining a viable population prevent bath Bs reanng and nost
specifcity testing required befors aoproval for ws2 of tis species could be considersd; rates of
parasitism are In the region of 23% (Gould ef al, 2015).

The difering qepqraphic distnbution of the eqq parasitold Cobius prmarskensis (natve to the
Russlan Far East and South Korea), along with differences In ks diapause behaviour compared
with the related O. agril, makes this specles of pobential Intarest as a classical biblogical control
agent against EAB. Rates of parasitism of 23-44% are reponed from the Russlan Far East
however, laboratory host testing Indicated that | is eapable of parashizing eggs of several other
MNorth Amesican species of Aprius (Duan et al, 2019).

Spathius palonkus (Hymenoptera: Braconidas) Is native fo the West Palasaretic, although has not
besn recorded In some countries within this wider reglon {e.q. UK. It aitacks EAB In lis Invasive
range around Moscow (Russia) WEh high ratss of parasfism racorded (= S0%: Orova-
Blenkowskaja, 2015). If EAB were to Invade areas where 5. polonicus s apparently ansent,
deflberate release of this parasitold as a ciassical biolegical control agent could be considered.
Heowever, It has 3 broad host rangs whish may restict s use for classkeal biologieal cantrol.

CFIA [2018) Quesions and Answers: Wasps as blologlcal control agqenis for Emerald Ash
Borers. Canadian Food Inspection Agency. Avallable onling at

Duan JJ, Bauer LE, van Dresche RG, Gould JR (2018) Prograss and challenges of prodecting
Morth American ash trees from the emerald ash borer using béologlcal control. Forests 3: 142
dol:10.3380/M030142.

Duan JJ, Schmuge JM, Larson KM, Fusster RW, Gould JR, Ulyshen MO (2019) Fleld parasitism
and host specifizity of Ooblus primorskyensls (Hymenoptera: Encyriidae), an eqq parasitold of
the emerald ash borer (Coleoptera: Buprestidas) In the Russlan Far East. Blological Control 130
44-50.

EPPRD (2022} Agrius planipennis. EPPO datasheets on pests recommended for requiation.
Avaliable online. hi d.appa.int.

Gould JR, Bauer LS5, Duan JJ, Wilkams D, Liu H {2015) History of emearalid 3sh bosar controd. in:
an Driesche RG, Reardon RC (Eds.) Biology and controd of emerald ash borer. USDA-FS
FHTET-2014-09. Chapter 5 pp. E3-D5.

Crova-Blenkowskala MJ (2015} Cascading ecological effects caused by the establshment of
the emerale ash barer AQrivs planipannis (Coleootera: Buorestidas) In Europ=an RUsSsla.
Ewmopean Joumal of Entomalogy.

USDA APHIS (2022) U.S. Depariment of Agriculture. Animal and Plant Health Inspeciion
Senvica. The Emerald Ash Borer. Avallable online at
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Guidelines to assess the feasibility of starting pre-emptive

risk assessment of classical biological control agents oricinal think .
riginal thinking... applied

Awila &, Caron V', Lesieur ', Seehausen L, ... ..
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Framework to assess feasibility to start pre-emptive biocontrol risk assessment
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Feasibility to start pre-emptive biocontrol S

risk assessment

Two-lined chestnut borer Agrilus bilineatus
OUTCOME: pre-emptive risk assessment for phasgonophora sulcata not feasible with the available information.

Reasons for decision:

Its univoltinism, solitary parasitism and delayed larval development will prevent the rearing of large numbers of P. sulcata
which is an important consideration for mass rearing and release of a BCA.

Climate modelling for P. sulcate required, but uncertainty whether sufficient data is available

P. sulcata is not commercially available and currently no source of BCA to provide data for pre-emptive risk assessment

Potato psyllid Bactericera cockerelli
OUTCOME: Pre-emptive risk assessment for Tamarixia triozae is feasible with the available information.

® Recommended to complete the modelling studies to assess suitability of T. triozae to the UK climate before
proceeding to pre-emptive risk assessment.
Ask question at slido.com with #PlantHealth_GW23
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Biocontrol network

Science Solutions for .
B3 Better Border Biosecurity https.//WWW.b3nZ.org.nZ W Twitter & Intranet
AOTEAROA NEW ZEALAND

Kainga Kaupapa Pitaiao FPanui Mahi Rangahau MNgd hua MG matou Hononga B3 Hui Whakapa mai
Home Science Themes v~ News Projects v Qutputs About B3 Links B3 Events Contact

Better Border Biosecurity (B3) is a multi-partner,

cooperative science collaboration that researches
ways to reduce the entry and establishment of o S

new plant pests and diseases in New Zealand. Global Change and New
Zealand Biosecurity Report

As a geographically isolated archipelago, Aotearoa, New Zealand is a

country free from many pests and diseases that damage productive and

natural ecosystems, or endanger human and animal health. The B3 FIVE SCIENCE THEMES
research collaboration works to maintain this advantage by using research

and it's uptake to improve border biosecurity across five theme areas. e L L

Introductions)
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Commentaires du présentateur
Commentaires de présentation
A further objective of the project is to set up a biocontrol network to make all of the information produced within the project freely available through an online portal. A project area will be made available on the New Zealand Better Border Biosecurity B3 website, and it is hoped that this will be made available shortly.

It is the intention of the project partners to keep this network going after the end of the current project and to look for opportunities to further advance this work.


https://www.b3nz.org.nz/
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