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Based on this PRAChrysobothris femoratand C. maliwere addedto the EPPO AlList of pests
recommended for regulation as quarantine pests in 202Measures for plants for planting, round
wood, sawn wood (>6 mm), cubranches of host species; as well as for deciduous wood chips,
hogwood, processing wood residues and wood packaging material are recommended
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level of uncertainty anonymously and proposese then discussed together in order to reach a final decision.
Such a procedure is known as the Delphi techn(§akrader et al., 2010)
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thatChrysobothris femoratandC. malishould be added to the Al Lists of pests recommended for regulation

as quarantine pests in2D
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Summary of the Pest Risk Analysis folChrysobothris femoratand C. mali (Coleoptera: Buprestidae)

PRA area: EPPO region (Albania, Algeria, Austria, Azerbaijan, Belarus, Belgium, Bosnia and Herze
Bulgaria, Croatia, Cyprus, Czech Republic, DenmBstpnia, Finland, France, Georgia, Germany, Grg
Guernsey, Hungary, Ireland, Israel, Italy, Jersey, Jordan, Kazakhstan, Kyrgyzstan, Latvia, L
Luxembourg, Macedonia, Malta, Moldova, Montenegro, Morocco, Netherlands, Norway, Poland, H
Romania, Russia, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tunisia, Turkey, Ukrain
Kingdom, Uzbekistan)

Describe the endangered areaFor both speciestdeast the southern part of tB#POregion, from thg
Mediterranean Basin to Central Asiaconomic damage is also expected in pafttemperate areadsom
Europeto Central AsiaFor C. femoratahe highest impact is expected in areas that climatically corres
to thesoutheastern USA (i.e. parts of Northern Italy as well as the Mediterranean and Black Sed kb
northern limitfor both species uncertain, but there may be occasional outbreaks inmootteernareas whe
conditions are most approprigeg. dumg warm dry summers).

Main conclusions C. femoratasensu strict@andC. maliare native to North Americ&. femoratss.s, further
referred to a€. femorag, belongs to a complex of 12 speci€sfemoratds recorded in all continental sta
of the USA(except Alaskaand in southern Caniath provinces, whileC. malihas a moravesterrdistribution
in the USA and Canada. Both species are polyphagousaiestsing manyleciduous trees arsthrubs Both
species have long been known as wood boring pests of trees in various environmentsisuairseses,
orchards andandscapge Both speciegrimarily attack stressed trgebut there is also evidence th@at
femoratacan attack plant® nurseries after the pestnsplant establishment pericg@urrently, impact byC.
femoratais reported especiallyn commercial nurseries and landscape trees (incl. urban trees) in soutl
USA, whileC. maliis an emerging concern for some fruibjgs with damage reported on hazelnut and w3
in Oregon and Californigserious damage has not been repdrig¢te northern part of their range, except
C. maliin dryerareasf OregonandBritish Columbia.

The likelihood of entry for botpests was rated highnd round wood with barik the pathway with the
highest ratingThe likelihood of entry on plants for plantirend sawn wood with bark (>6 mmyas rated
as moderate, while the likelihood of entny other pathways was assessedeaddwer Confirmed hosts are
widespread in th&PPO region, and both species may expand their host @mi¢ghleclimatic conditions
existin a major part of the EPPO regidrhe likelihood of establishment outdoors was rated as high bu
a higher ugertainty rating folC. malidue to more uncertainty about environmental conditions needed
establishmenfThe magnitude of spread was rated as moderate with a moderate uncertainty. The flig
capability of adults is unknowtutboth species can tspread over long distareen humanassiséd
pathways especiallyinfestedwood and plantor planting

Impact in North America was assessed as mod@rat@easvhereeconomic damages Yabeen reported
with large differences betwaereas. The potential impgfbr the endangered area)the EPPO region w4
assessed to be higher due to more limited availability of control options (insecticide&)wasdrated a
moderate to highEradication is likely to be difficult dut a high likelihoodof late detection, the wide hd
range and cryptic life cycle, and the lack of treatments.
The EWG proposed that phytosanitary measures should be recommermladtofor planting of hostsawn
wood (>6mmin thicknes$ and round wooaf hosts, deciduous wood chips, hogwood and processing
material, as well as cut branches of hosts. ISPMA% considered sufficient measure for wood packag
material.

Phytosanitary risk for the endangered aredélndividual
ratings for likelihood of entry and establishment, and for

magnitude of spread and impact are provided in the g S
documentSame rating for both species

Level of uncertainty of assessment

(seeQ 17 for the justification of the ratingndividual ratings High 7 Low 7

of uncertainty of entry, establishment, spread and impact
provided in the documenbame rating for both species

Other recommendationsthe results from enultidisciplinary project orChrysobothridlatheaded borers th
recently started in the USA should be followed to determine if the new information obtained will cha
of the assessments in the current PRA.

The EWG noted a number of research toghes would help solve some uncertainties raised in this PRA.
are detailed in section 18




Stage 1. Initiation

Reason for performing the PRA: Chrysobothris femoratand C. mali (Coleoptera: Buprestidae) are both
common North American wood borers that attack many species of deciduoubt@®9, theEPPO Panel

on Phytosanitary MeasuréBPM)suggested thak. femoratashouldbe added to the EPPO Alert L{EPPO,
2019a) C. femoratawas identified as a potential threat by a Norwegiast plaracterization for wood chips
(VKM, 2013) in a German express PRA conducted after an interceptidagdans nigrdogs imported from

the USA(JKI, 2017) and by the UK Risk registéDEFRA, 2020) In 202Q the PPM selecte@. femorataas

a possible priority for PRA, and in June 2020 the Working Party on Phytosanitary Measures selected it for
PRA.When drafting the PRA fd€. femoratathe EPPO Secretariat found information on recertmergence

of C. malias a pest in the USA, and tAeM agreed to analyse the risk posed by this species in the same PRA.
Because of the taxonomic uncertaingeplainedn section 1, this PRA also providisited information on

the other species in tfiemoratacomplex

The EPPO standard PM 5[BecisionSupport Scheme for an Express Pest Risk Analysis used, as
recommended by thEPM. Pest risk management (detailed ANNEX 1) was conducted according to the
EPPO Decisiorsupport scheme for quarantine pests PM 5/3(5).

PRA area: EPPO region in 2020 (map latps://www.eppo.int/ABOUT_EPPO/eppo_members

EPPO PRAs on the Buprestidagrilus bilineatus A. fleischeri(EPPO, 2019b, 2019ch. anxius(EPPO,
2011a)andA. planipennidEPPO, 2013a)ere especially referred t6. femorataand C. malishare pathways

and many hosts with wood boremsdother tree pests that have been subject to EPPO PRAs, and information
from those was also used.

Stage 2. Pest risk assessment

1. Taxonomy
Taxonomic classification.Domain: EukaryotaKingdom: Metazoa; Phylum: Arthropoda; Class: Insecta;
Order: Coleoptera; Family: Buprestidae; Gertisrysobothris

Table 1. nonyms and common hames
Species:Chrysobothrigemorata(Olivier, 1790 Species:Chrysobothrignali Horn, 1886
Synonyms:Buprestis femorat®livier 1790; Synonyms:none

Chrysobothris nigrituleGory & Laporte 1837,
Chrysobothris obscuraeConte 1860 hrysobothris
horni Kerremans 1908Wellso & Manley, 2007)

Common namesflatheadedhappletree borefESA, Common names:Pacificflatheaded borer
2020) flat-headedapple tree borehupreste du (ESA, 2020)

pommier, ver rongeur du pommi@&PPO, 2019a)

EPPO code:CHRBFE EPPO code:CHRBMA

Notes on the taxonomy o€C. femorata

The PRA deals witlC. femoratasensu strictdC. femoratas.s), which belongs toa complex of species that
currently comprises 2 s p édemaoratasomple®d i n t (Wellso 8AVRdely, 2007)C. femoratavas
described in 1790, followed b®. quadriimpressan 1837. During the mid to late ¥@entury, three more
species were described (Hansg¢ml.,2015). The complex remainedfatr or five speciegdepending on the
author) wuntil W@&)rdvisiam in&eaddathelcanpléxdo 12 shEAINEX 2). It is worth
noting thatlittle informationis available abouthesespecieqother tharC. femoratas.s) with the excepion
of some data on distribution, abundance and l{esgsin Wellso & Manley, 2007L. femoratas.s.is difficult

to distinguishmorphologicallyfrom some of the other species in tamoratacomplex(see section 2)7

Thetaxonomy of some species in tieenoratacomplexis debatedSome authorsonsider thgtbecause of the
considerable intraspecific morphological variation observed wsihine speciesdditional species will likely


http://archives.eppo.int/EPPOStandards/PM5_PRA/pm5-05%281%29-e_Express_PRA.docx
https://www.eppo.int/ABOUT_EPPO/eppo_members

be added to the groyPliver et al.,2019b; Wellso & Manley, 2007Pthersarguethat some of the 11 other
species may be synonyms with femoratas.s.Molecularanalyses have not resolviak taxonomy of th€.
femorataspecies completo date. An analysisased on theytochrome oxidase | (cox I) and arginine kinase
(AK) genesfor 7 speciesn the femoratacomplex(out of 12)concludedthat specimens morphologically
identified asC. femorataC. rugosicepsC. quadriimpressandC. shawneé&ad nodes that were paraphyletic
andC. adelpha C. viridicepsandC. wintu hadmonophyletic nodes (Hansenal.,2015). Hansen et al. (2015)

also cocluded that imperfect taxonomy could not totally account for the observed molecular data, but results
could alsobe due to ancestral polymorphism, lineage sorting or introgressigin. Throughput Sequencing
allowing a broadegenomic analysis o€. femorataspecies group members mhglp clarify taxonomy
uncertainties (Hansen et al. 2015).

Due to identification and taxonomic difficulties, species of fdmmoratacomplexare not always treated
separately in the literaturén particular, sora publications are not taxonoAmased andnay group some
specieghat are considered distinct by other authbrselation to records of the US National Plant Damage
Database, specimens identified @sfemorata«are only likely to be members of tfiemoratacomplex

(Addesso, 2019Similarly,i t seems t hat pest retendedama@pdfet ¢mem
pooled a<C. femoratg EPPQ 2019a)Finally, all authors do not separate species in the same way. For example
Paiero et al. (2012Jo not recognizeC. quadriimpressaor C. shawneg and treat. sloicolaasC. femorata

In addition, several authors raise the hypothesisitiiatspecific breeding may occur within tfemorata
complex(Fischer, 1942; Hansen, 2010; Hanseal.,2015; Klingemaret al.,2015) This hypothesis ibased

on: the existence ahtermediate forms of morphological characters between populations of a species across
its range overlapping distributionhosts andeasonal flight activityand potentiapolyphyly of some species.

The issues above raise some uncertainties as to whether datdeonoratarelates toC. femoratas.s.or to
the femoratacomplex Old data onC. femorata(before recent taxonomigpeciesseparatiorby Wellso &

Manley (2007)i e.g. on biology, hosts or distribution) may relat@bt@ or morespeciesn the C. femorata
complex

Consequently, this PRA mentions where the data is known to ap@lyfemoratas.s.Informationfrom the
literatureon other species in tHemoratacomplexis providedin Erreur ! Source du renvoi introuvable.
Note thatthis information was collected when searching for dat& ofemoratathe EWG did not conduct
targeted search on each spectésfemoratas.s.will be further referred to a€. femorataunless stated
otherwise (e.gwhencomparisonsre madevith other pecies within theC. femorataspecies complex).

Notes on the taxonomy o€. mali
C. malidoes not belong to tfemoratacomplex andits taxonomy isurrently clear

2. Pest overview

Thebiology of C. femorataandC. maliare mostlysimilar. A few differencesaredetailed further down

Even thouglC. femorateandC. malihave been recognized psstsn the USA since the 19th century, there
are many knowledge gaps on their biology and ecology, and research is ongoing. With regards to other
speciesn thefemoratacomplex field observations of behavipare largely missing from the literature and
experimental trials are lackinglanseret al.,2015)

It is worth noting that some biological informatiarising frompublications thapre-date Wellso & Manley
(2007)(such ag-enton, 1942, Pottat al.,1988)is repeated in more recent littwee onC. femorataput
may partly relate to other specieghin thefemoratacomplex A similar situation arisefor publications
that group species in different wagssrelate to théemoratacomplex, which were consequently used to a
limited extert in this PRA(e.g. Paieret al.,2012;Addesso, 2019).

! separated at the end of the 1800s, synonymizedGvifemorataby Fischer in 1942, rgeparated by Wellso &
Manley, 2007, possibly polyphyletic in Hansen et al., 2015.
2 separated by Wellso & Manley, 2007, possibly polyphyletic in Hansen et al., 2015.



2.1 Morphology

Adults are typical Buprestidae, and larvae are typical flatheaded borers (which include various genera within
Buprestidae)Broad elementsf morphology are summarized in Table 2. Life stages are illustrafedNEX

3. Descriptions are provided f@. femoratas.s.in Wellso & Manley (2007and for both species fateed &

Burton (2015)xandBurke (1929)the latteralso detailsnorphological differences betweén femorataandC.

mali). Considerableariation exists between individuals©f femoratas.s.(Wellso & Manley, 2007)Several

authors note that many members of limoratacomplexhavea broadly similar size and appearantsee

section 2.7)

Table 2 Morphology of life stages oC. femoratas.s.and C. mali

C. femorata C. mali

Stage | Colour/shape Size Colour/shape Size

Eggs Disklike, pale vyellow, flattened, wril 1.5 mm in | Disklike whish, flattened, wrinki@drke, ca. 1 mmn
(Steed 8urton, 2015) diameter 1929 diameter

Larvae | Creancolored, with brown héatted & 1825 mm Yellowistwvhite to yellpwhoracic segmen 1518 mm
Burton, 2015) Bebshaped abdomin long greatly enlarged and flatt¢Sésed & Burto| long
segments and flattened, enlarged| (mature) 2015) (mature)
sclerotized thoracic segments (flath Larvae ofc. femoratand C. maliare very
wood bore(Beddes & Caron, 2014; Fet similar The had ofC. mallarvaetend to be
al.,2013; Steed & Burton, 2015) dark but not always (N. Wiman, pers..con

Pupae | Pale yellow and may turn b(Beddes § 7-19 mm lon{ Pale yellow and may turn bi@&@eddes § 6-11 mm long
Caron, 2014) Caron, 2014)

Adults | Metallic olivgrey to brown, with a broad ( 7-16 mntong| Darkbronzeto reddishopper, witldull to] 6-11 mm long
shape and large compound eyes. Elytr; (average 1| coppey spots and short inconspicuous | 3-5 mnwide
blackish gray witlpperybronze reflectiof mm) and u| hairs covering elytfBurke, 1929%teed &
with several irregidegyistio brassy spoty to 57 mm| Burton2015)

Beneath the wings, the abdomen is mg wide
purple/greenish blue and the ventral sy
metallic bronze.
Antennae are a dark redubiburMale face
often bright gre@franiet al.2013; Hanse
et al.n.d.; Paieret al.2012; Steed & Burt
2015; Wellso & Manley, 2007)
2.2 Life cycle

Note: All elements considered relevant to the PRA are presented in this section. However, readers wishing a
rapid overview can focus on the bold highlighted text.

General

i C.femorataand C. mali generally have one generation per yeafFrank et al.,2013; Hansenet al.,
n.d.; Potter et al., 1988; van Driescheet al., 2012) However 23 years may be necessary ithe
northern part of their range (Beddes & Caron, 2014; Burke, 1919; Steed & Burton, 2015)s for
other buprestids, larvae may require more than 1 yearto complete their devebpment if challenged
by the hosb s d e [Okver etals2019abased onBrooks, 1919.

Adults to eqg

1 When adults of C. femorataand C. mali emerge from trees, they form a Bshaped to oval exit hole
(typical of Buprestida€). The Dshapé exit hole is sometimes covered by frass and unapparent unless the
frass is scraped away (this may occur when the adult finds another route of exit, sudickoagap in
the frass).

1 C. femorataadults can be foundfrom March to November depending on latitude (Fenton, 1942;
Solomon & Payne, 198&iting Moznette et al.,1931) data suggest a narrower emergence period in
somelocations (for example May to June in Kentucky; Potteret al.,1988. Adults are most abundant
during May to midJuly in Tennessee (J. Oliver pagsmm.) OklahomgFenton, 1942andNorth Carolina
(Klingemanet al.,2015a) and in Pennsylvaniaver 50% ofspecimens were capturedJuly (Barringer,
202Q Fig. 1. C. maliadults emerge from April through August, but are most commonly seen iddlyne
(Steed & Burton, 2015)n Oregon, emergence Gf malioccurs until late July (NViman, pers. comm.).
In Californian walnut orchardsRijal (2019) mentions MayJune as the main emergence perio@.ahali



Still in California, Haviland 1i.d) mentions that adults are normally present in Mage, butmay be
observed in late Marebarly April when spring months are warm.
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Fig. 1. Trap captures @. femoratas.s.in Pennsylvania (Based on dateBarringer, 2020)

In the literature adults of C. femorataare reportedto feed on tender bar{Burke, 1929; Fenton, 1942;
Fenton & Maxwell, 1937)occasionlly eating through leaf petioldEenton, 1942)Fenton and Maxwell
(1937) mentioned specifically that ad@t femoratafed on the bark of young elm and apple trees,
especially in the crotches and around bud scars.

A few source mentiorthatadults ofC. femorataandC. malifeed on the foliage of their host trd@sirke,
1929 Bright, 1987; van Drieschet al.,2012) pollen(Capizziet al.,1982) orolder bark and woo(Burke,
1929) However, in one cage study using apple and elm cuttings with twigs and leaves attached, adults did
not feed on leavedenton & Maxwell, 1937)Similarly, in laboratory observatioragults ofC. femorata
have been observed to feed on the bark of young branches, but not onAedwesllp, pers. comm.)it

is unknown if adulC. femorataor C. maliutilize other food sources than mentioned above in the field (J.
Oliver, pers. comm.).

The duration of survival without food ismknown. Adults fin cages appear to live as long without food as
with ito accordng to (Burke, 1929) while Fenton & Maxwell (1937) notkthat adults that were not fed
died within a few dayslin laboratory conditionsadultssurvive longer on sugar water than without food
(A. Murillo, pers. comm. citethy J. Olive}. Maturation feedindgon tender barkjs neededor femalego
oviposit(Fenton, 1942)

From the above, it isunderstood that adultsof C. femoratasurvive longer with food, although they
may survive a few days without food Femalesneed maturation feedingprior to oviposition, mostly

on tender bark. The thicker outer bark (characteristic of older trees), foliage and wood are assumed
in this PRA to not be suitable, at leashot for maturation feeding. It is assumed thatadult feeding
behaviour is similar for C. mali.

C. femorataadults spend most of their time on the sunny side of the tree where mating and egg
laying most often occurqBrook 1919, Burke, 1929, Capizi al.,1982).C. femorataadults are also
commonly collected from branches along the sunny edges of forests or from recently cut stumps (J.
Oliver, pers. comm.).

Mate selection amongnembersof the femoratacomplex (and buprestids in general) and of. mali

is poorly known. However, C. femorataand C. maliappear to usea tapping behaviour (males

rapidly drum their abdomens on the surface on which they are restingp attract females(Fenton,
1942; N. Wiman, pers. comjn.

Adults of C. femoratalive for about 3-5 weeks(about 1 month for femaléSolomon, 1995) In cage
experiments, the survival of 18 females ranged from 11 to 43 days (average 2&-€aim), 1942)

Adult longevity isunknownfor C. mali(N. Wiman, pers. comm.)

Females ofC. femoratafeed during a pre-oviposition period of 48 days(Solomon, 1995) For both
speciesan average of 66100 eggs per female aneported (Fenton, 1942; Bedde Caron, 2014; Frank
et al.,2013 citing Fenton and Maxwell 1937; Oliwvaral.,2019a; Solomon, 1995; Steed & Burton, 2015)
In experiments, eacB. femoratafemale laid a mamum of 24 eggs per 24 (frenton, 1942)Fenton&
Maxwell (1937) reportethatfemales laid a total of21 to 166 eggs with an average of 65.7 dggwle
However from a larger sample of females, eéemale laid anywhere from 0 to 69 eggs per day depending
on temperatur@he warmer the day, the more eggs laid)

For both species, ggsare generally laid in bark scales, crevices, wounds, or irregularitie$Bright,
1987; Burke, 1929; Franket al.,2013citing Fenton & Maxwell, 1937, Steed & Burton, 2015) as well

as at the graft union area(Ames, 2018or apple).



1 Eggsof C. femorataare depositedsingly but sometimes close enough to form a groBeddes & Caron,

2014; Burke, 1929; Steed & Burton, 208®lomon, 199b However, on nursery trees, larval tunnelling is
normally not initiated at the same point (J. Olijyars. comm.)Eggs may be laid on a tree that has already
been attacked in a previous year (see section Pi@).egglaying habit of C. mali is not known (N.
Wiman, pers. comm.).In bothspecies, eggs can be laid, and larvae can develop, on branches or trunks
(see details in Section 2.6).

1 Knowledge gapsiboutadult Chrysobothrisattacks in fields, include: numbers of beetles involved, their
source(local trees in the field or flying from outsiddjee selection by females (e.g. directed or random
oviposition), and whether f emal e sovigpsitaokremaimimthe i pl e
field and perform mul ti pl €lveretiap20a)t i on bouts in

Eggs anddrvae

1 Eggshatch within 1-3 weeksdepending on the temperaturg(Beddes & Caron, 2014; Capizzet al.,
1982 covering C. femorata and C. mali; Solomon, 1995 orC. femoratg. On hatching, first-instar
larvae bore immediately into the bark directly underneath the egdCapizzi et al.,1982; Franket al.,
2013; Solomon, 1995)

1 For both species, arval galleries and feeding is primarily in the phloem, cambium (inner bark) and
the sapwood (outer woodfFrank et al.,2013; Solomon, 1995)The galleries may be just under the bark,
or on weakened trees or shrubs, in the inner bark (i.e. phlg@apizziet al.,1982) Galleries areisually
sinuous and tightly packed with fifieass on smaller tred8eddes & Caron, 2014; Capizzi al.,1982;
Eatan, 2011; Steed & Burton, 201%)ut mayalsobe circular in older trees (Brookk919) As the larva
feeds and grows, the gallery starts very small and gradually en{aeggNNEX 3).

In vigorous trees, larvagf both speciedevelop slowly and many die. In young trees with thin bark or in
weakened trees, galleries can be long and winding, sometimes girdling the trunk or branch. In older trees
with thick bark,the galleries are mostly confinéaltheinner bark(Bright, 1987) andmay be confined to

a circular aregSteed & Burton, 2015)

1 Mature larvae of both speciedunnel radially from the cambium deeper into the sapwoodSolomon,
1995) They prepare pupal chambers by plugging burrows tightly with frass and overwinter in these
chambers(Frank et al.,2013; Solomon, 1995; Steed & Burton, 2015They may also overwinter in
the heartwood (Franket al.,2013; Hanseemt al.,n.d.; Potteet al.,1988) In small trees and in shrubs, the
mine and the pupal cell may extend through the heartwood, but in large trees they remain close to the
surface(Burke, 1929for C. mali). In young hazelut trees, pupal cells @&. maliare typicallyfoundin the
heartwood often some distance from the damage area (N. Wiman, pers. déutihghown larvae may
bore 2.55 cmdeep in the wood of the tré€apizziet al.,1982) In youngnursery treesith smaller trunk
diameters and restricted wood dephpal galleriesccur at shallower depths (elg2 cm) (J. Oliver, pers.
comm.).

In this PRA, it is understood thatthe presence ofpupae of C. femorataor C. maliin the heartwood
depends on the size of the tree and the thickness of the bark and sapwood. It is assumed that in large
diameter material, they will be in the superficial layer of the sapwood, and never in thieeartwood,
and that they can be found p to 5 cm deep.

1 There may be one or several galleries in a tree, and one or more adults emergfngm one tree In
experiments omaturallyinfestedAcerin nurseies which werebrought into a caged field plot to monitor
adult emergencenly one adult o€. femorategenerally emerged from each tree (92%), although from a
few trees two (6%) or three (2%jlults emerge(Potteret al., 1988) There may be one or several galleries
of C. femorataon a tree (J. Oliver, pers. cominsee photo iPANNEX 3). On walnut, ligh-densityof
galleriesof C. malileading to flagging and breakage of 4mgaring branches are mention@ljal &
Seybold, 2019a)andmultiple larvae can be present and feedthe same branch or twfd. Rijal, pers.
comm.) In hazelnut, IC. malilarva per stem is most common, but up to 7 laiae beembservedn
one sten(N. Wiman, pers. comm.)

Pupae
Pupation occurs in late spring to early summer, and lasts-2 weeks(Frank et al.,2013; Hansen, n.d.,

Solomon, 1985)For C. femorataFenton (1942) noted that in a great majority of caSefemoratgoupates
in the springPupationof C. malioccurs from mieMarch to midJune (Burke, 1929F50me individuals may
pupate into early July (northern UtgBeddes & Caron, 2014 dealing with both species)

Overwintering stage




In the literaturedifferent authors report overwinteringfefeding larvae, prepupal larv@ast instar larvae that
have finished théeeding stageand pupaePotteret al.(1988) refer to the overwintering larvaadpupae of

C. femorataBurke (1919) noted thaibservations in California show that most individuals of both species
overwinter as prepupal larva&teed & Burton (1995) ab mentionsthe prepupal stage overwintering.
However,Hansen et al. (n.d.) for Tennessee mentions that larvae may comt@tlilegf even in cold winter
months on swexposed portions of the trunkor C. mali afew specimens overwinter as feeding larvae, but
no pupae or young adults were found in pupal cells in winter (Burke, 182@n describing the lifecycle of

C. femorataandC. mali Capzzi et al.(1982) state that the pupae overwinterconclusion, itis understood

that, during the winter, there may be feeding larvae, prepupal larvaand pupae

2.3 Temperature requirements

1 The emergence &. femorataadultsfrom 15 January at base 10°@dm the life stage present in the tree
at the start of thgeai) corresponds td12 Celsius degredays (DDC)(Potteret al.,1988) The required
degreedays aranot available folC. malito date(N. Wiman, pers. comm.).

T Steed & Burton (@Ra@ hebome domnant in cold weafferdd & Burton, 2015)hile
continued feedingn the sunny side ohé trunkhas been suggested by Hansen et al. (n.d.)

No other information was found on temperature requirements.fe@morataand no data arefound forC.

mali, but their life cycle may be extended te8 ¥ears innorthern areasOverwintering larvaare able to

survive in areas with cold winter (see section 6. Distribution).

2.4 Dispersal capacity of adults

Adults of both specieare active, move rapidly, and run or fly away if disturf@dpizziet al.,1982; Steed &

Burton, 2015) ForC. femorata Fenton (1942 eport ed fAconsi derabl e movemen
within easy flight range of the beetl eso. obnn  r ec
experimental treetha were ca. 110 m from the nearest likely source trees (forest) and were free from borers
at the beginning of the experiment (J. Oliver, pers. comfal)iits are reported to attaekljacent areasom
woodlands orold declining orchards (see section 2l&cation in the environmentSticky traps studies
evaluatingmultiple trap colousindicatedthatC. femoratanale and femalbeetledlew atleast 12 nmio reach

traps in the middle of the open field test plot (J. Oliver, pers. carBased on common nursery tree spacings

in Tennessee (2.1 by 1.8 m), adults definitely fly this distance between trees to initiate new infestations and
attacks have been observed in the middle of nursery blocks (i.e., ~10 m from next infested) b@loker(

pers. comm.)Similarly, based nobservations in nursery blocks in Tennessee, adigfitsitelyfly the distance

between tregto initiate new infestatioi®ommon nursery tree spacings in Tennesse&€.1 by 1.8 mjand
attackshave beenobserved in the middle of nursery blogke. about 10 nfrom the nekinfested block (J.

Oliver, perscomm.).

The EWG acknowledged thatudlies on dispersal capacity are available for the Bupreskdgitus
planipennisandA. anxius which are bothtsong fliers(data is summarized the EPPO PRA oA. bilineatus
EPPO, 2019b)Howeverthe EWG notedhatthere is no evidence th@t femorataandC. malibehave ag\.
planipennisandA. anxiusOn the contrary, known behavioural differences betv@eysobothrisandAgrilus
may influence dispersal patterrsich agheir level of polyphagy{Chrysobothrisfemorataand C. maliare
highly polyphagousunlike A. planipennisandA. anxiu$, and their attack modds.g.C. femoratagenerally
attack small nursery and landscape trees on the trunk, whernglasipennisadults spend considerable time
in the canopy of treqRkodriguezSaonaet al.,2007).

2.5 Nature of the damage

For both species, the most serious damage is caused by larval feeding on the cambium, which disrupts the
developmenof phloem and xylem needed for nutrient and water movement in trees, as well as additional
damage to xylem and phloem tiss€syleet al.,2005; Franlet al.,2013; Oliveret al.,2010; Potteet al.,

1988)

In young trees, galleries @. femoratamay girdle the trunk and lead to tree de@¢hischik & Davidson,
2013; van Drieschet al., 2012) Steed& Burton (2015)note that this applies to young treesnd diameter or
less with thin barkin young trees, larval galleries may measure Srchength(Bright, 1987) butionger
galleries(ca. 20 cm)are commonly observefdr C. femorataon nursery trees in the field. Oliver, pers.
comm.)(seeANNEX 3), and m young hazelnut tree€,. malilarvae may create spiralling galleries 50-cm
long or more (N. Wiman, pers. commA)single larveof C. femoratacan girdle a young tree within one season
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(Hanseret al.,n.d.) In addition, &acked treesnay breakmore easilyin windstormgKrischik & Davidson,
2013) Breakagalue toC. maliis also observedn hazelnut treasnder heavyutcrop load (N. Wiman, pers.
comm.) Nursery tees that survive attacks are often left scarred and unmark@dalieeret al.,n.d.)

Attacks byC. femorataand C. mali usually do not kill mature tredsut borer activity can weaken trees or
contribute to their deatfBeddes& Caron, 2014) Rebek (n.d.)(Oklahoma) mentions that. femorata
sometimes attacks and kills large, wedtablished trees growing under drought or other stress conditions.
However, in older trees with thick bark, galleri@sly be confined to a circular areand wounds may be
enlarged by succeeding generati¢8teed &Burton, 2015)Branches may also be girdled. Landscape trees
planted near heat sinks such as parking lots with large amounts of water impervious pavement and often poorly
maintained are commonly attacked, and the size of wounds would suggest repaeisdaer multiple years,
eventually leading to tree decline and deatl®(ier, perscomm.).

On walnut in Californiaand hazelnut in Oregon and WashingtGnmaliattacks young trees {4 years)ynd
can seriously damage trees and lead to mori@ifgl & Seybold, 2019a; N. Wiman, pers. comnin)several
walnutorchards, avide range of tree ages were infested, from young ykars old) to mature (1% years
old). High-densityof galleries led to the flagging and breakage ofbedring branchefRijal & Seybold,
2019a)

Adult feeding normally causes little damd§eanket al.,2013; Hanseet al, n.d.), although there have been
reports of complete defoliation at unusually high population densities, cauegldnjultutting through the
petioles (not by feeding on the leaf).(femorataFenton, 1942)

2.6 Tree condition, size of host materigdnd location of attacks on the trees
Note: All elements considered relevant to the PRA are presented in this section. However, readers wishing a
rapid overview can focus dhe bold highlighted text.

Tree condition

Stressed versus apparently healthy plahitsts current area of distribution, C. femoratais reported to
preferably attack weakened/stressed tree@.g. newlyplanted), but when infestations are high, it may
attack healthy trees(Hansenet al.,n.d.). Other species in tHemoratacomplexwere reported by Wellso &
Manley (2007) as being mostgcondary attackers of stressed trees, and are often collected on recently cut or
injured plants. Nevertheless, some species ofdhwmratacomplexhave been found attacking apparently
healthy nursery trees (see section 12 ANNEX 2).

C. malialso seems to prefer weakeneatr stressed treegbased onBeddes & Caron, 2014; Burke, 1929;
Rijal, 2019). In Oregon, on hazelnut the pestcommonly attacks new plantingsand may also attack
branches in diseased mature tree@N. Wiman, pers. comm.) In observations in walnut orchards in
California, C. mali damage was not limited to damaged branche#& also attacked healthy branches
(Rijal & Seybold, 2019a)

For both species, newlyplanted trees are sensitive, and prone to attack especially during the first2

years after planting(Beddes & Caron, 2014; Vanelet al.,2012) For C. femorata newly attacked nursery
trees(Acer) were found each year throughout a 4/ear period after planting, and the trees were beyond
posttransplant stress(Oliver et al.,2010; Addesset al.,2020).In experiments with stressed nursery trees,

some trees became infested during the grow@agson following the year in which they were stre¢Better

et al.,1988) Experience in noitreated research sites shows that nursery &eeattacked during the entire
production cycle (~5 years) i n contr as2tyeats aftergr o we
transplantingOliver et al.,2019a, 2019b)

Stresses mentioned in the literatureelation to attacks b¢. femorataandC. maliinclude: drought, plant
diseasesunscald, transplanting/newly planted/improperly plantedoliation, soil compactiorandleaning
trees(Bright, 1987; Eaton, 200; Fenton, 1942Krischik & Davidson, 2013; Pottest al., 1988; Steed &
Burton, 2015; Vanekt al.,2012)(for C. mali- Rijal, 2019) Phytotoxicity from an insecticide (acephate) also
increasedChrysobothrisattack rates (Oliver et al. 2010), so agrochemicals that damage trees (e.g. herbicides)
are another likely stress factimr inducing attacksOliver et al. (2019ajotes nevertheless that the important
stress factors that favour attacks are not known, and that transplantvgtiesyasconsidered important in

the past, is not required for successful attacks.
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Freshly cut materialEaton (2011)mentions thaC. femorataadultsare strongly attracted to freshly qarts

of deciduoudrees and bushesspecially from logging or firewood operations. In experiments in the field,
females ofC. femoratdaid eggs on freshigut branches placead treesand kept fresh by placing one of the
cut ends in a bag of wat@fenton, 1942)Adult Chrysobothrisspecies including. femorata are routinely
collectedon recently cut stumps or damaged trees and branches from timber harvesting, and appear to be
attracted to such materialjver et al. 2019a; Oliver, pers. comnRecentstudies with host volatiles were
not conclusive, but the correct lure or release rate may not have been id€@tifiedet al.,2019b)

In this PRA, it is considered that:

- C. femorataand C. malimay lay eggs on standing trees, as well as on freshly cut trunks or branches.

- Like Agrilus species or other BuprestidaeC. femorataand C. mali females may be more attracted to
high concentrations of host volatiles (such as released when producing wazdps), although this has

not been confirmed by research. HoweverC. femorataand C. mali are polyphagous (unlike many
Agrilus that tend to be host specialists), so it is likely that if they do respond to host volatiles, the volatiles
may be more treegeneric (general injured tree chemicals) rather than hosspecific.

Delayed emergencbnmature stages present in the trunk and lbanches before these are cut will continue
their development as long as the material is suitabl@he maximum period of continued development is
unknown, nor are the conditions that would allow continued larval developmentHowever,it is noted
that delayed emergence, sometimes for years, is observed in other Buprestidae generae{BdsRaao6).
Fenton (1942) reported emergenc&€ofemoratdi.e. femoratacomple) from cut wood3 yearsafterfelling.

The wood was held in conilins preventing egdaying by females. It is ndnown if the pest continued its
development during that period, or whether it was already at a mature stage. The conditions under which the
wood was kept are not indicated (in particular, whether it wasaigphighhumidity or allowed to desiccate
Finally, inexperimentsC. femorataadults emerged from sealed lajyat had beeaut 3 months befor@otter

et al.,1988)

In this PRA, it is considered that immature stages can continue theidevelopmenton cut material.
Complete development with adult emergence is assessed to be more likely for late larval stages, pupae
and callow adults than for earlier stages. Aults may emerge for some period after the trees are cut (at
least 3 months and pssibly several years).

Size of material attacked

Both pests attack small and large treesirees of all sizes may be attacked (hyfemorataonCaryd; those

5 ¢cm or |l ess in diameter may by girdled and kill €
(Solomon & Payne, 1986potter et al. (1988earedC. femorataadults from infested maple trees efiZm
diameterIn Tennessee, growers iddigd most issues for trees in ttengeof 2.5-3.8 cm, especially gtressed
(Oliver et al.,2019b) In insecticide studie$;hrysobothrisspecies (most likel. femoratg attacked trees
with fairly smalldiameterg1.6-2.5 cm) (Oliver et al.,2010) In experiments with cutting€;. femoratashowed

a preference for laying eggs on cuttings of at I&astcm, and rareliaid eggson cuttings belowl.2 cmin
diameter(Fenton, 1942)C. femoratawas found invaccinium darrowiibranches (Ashman & Liburd, 2019),
which incultivation is a small bush of1.5 m high, i.epresumably with thin stems and branches. Some other
hosts are also small bushes, sucamneaster horizontalisn OklahomaC. femorataattacked many rose
bushes (another shrub plant with likely small branches), as well as larger elm trees during af piey and
stressful conditions (Fento& Maxwell, 1937). C. mali also attacks small and large trees, although it is
normally known as a pest of young tréBgal, 2019) On walnut in California, damage was found on twigs
(pencitsized), branchex<é.5-10 cm),limbs, and even tree trunkRijal & Seybold, 2019a)in hazelnutC.
mali has emerged from&mm stemgmeasured at 15 cm above the soil lifi¢)Wiman, pers. commnoting
also thaplants withsuch size arise from tissue cultused that bare root treé&s plantingare typically much
large)).

- For C. femorata the EWG noted that there wasnot sufficient information to identify the minimum
diameter of stem or brancheghat may be attacked and allovg larvae to complete their development

- For C. mali, the minimum diameter is likely to be about 3-4 mm. However, the EWG noted thathis
diameter isso small that it would not make sense to take it into accoustt further stages of the PRA
(e.g.as part of phytosanitary measures).

Consequently, the EWG did not define a minimum size of plants that could contai@. femorataand C.
mali.
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Locationin the trees

Larvae of C. femorataand C. malican befound in trunks and branches at various heights C. femorata

is sometimes found in the same host & mali (Burke, 1929) as wdl as other Chrysobothrisspecies

C. femorataeggs may be ovipositesh,and larvae develop jirunks or branche&Eaton, 2011; Fenton, 1942;
MacRae & Basham, 2013F. femoratais more likely to attack the main trunk of nursery trees and has not
been found attacking canopy branches in small or larger nursery trees; however, it has also been recovered by
rearing fronthe branches déarger forest trees (J. Oliver, pers. comrimursery surveys in Tennessee, trunk
damage was mosthlyithin 30 cmabove the groun¢Oliver et al.,2019a) In experiments wittAcer nursery
trees, emergence holes were on the trunk, Ipnegthin 1 m abovethe ground(Potteret al., 1988) and
Seagraves et al. (2013) remitemergence holes mostly below 10 cm and all below 4ébowe the ground
Trees may be attacked higher on the trunk or on sides other than the southern and southwestérensides
other vegetation is preseat the tree base, which indicates modification of femalel&ggg behaviour or
larval survival (Addesset al.,2020). Ames (2018 for apple)mentionsthat females lay their eggs «a little
higher on the trunk» thaBaperda candidéCerambycidae), whichsuallylays eggs near the gnod.

C. malimay «bore from the root to the top mbsanch, but usually in the main trunk, especially for small
trees. In weeping trees, it bores in parts exposed to sunlight by the bending down of the weeping branches»
(Burke, 1929) On walnut in California, damage was found on trees of different agesyasdistributed
randomly throughout the trees (incl. twigs, branches and trRljsll & Seybold, 2019a)On hazelnut in
Oregon, although the am economic conceris attacks to stems of new plantings, attack<bynalican be
found throughout the canopy diseasedrchardqinfestedby the fungug\nisogramma anomaJgN. Wiman,

pers. comm.)

Location in the environment

Wild hosts growing near nursery borders can harbour infestations ofC. femorata which then attack
neighbouring nursery or landscaping trees when thosare vulnerable (Hansenet al.,2015) Sites adjacent

to woodlands or old declining orchards are reported as especially prone to infestation and Aaraage018

for organic apple; Oliveet al.,2019a; Potteet al.,1988 for nursery trees; Solomon, 1995; Steed & Burton,
2015) For C. maliin Oregon, the severity of attacks is related to the proximity of an orchard to natural areas
with forest (N. Wiman, pers. comm.).

C. femoratais a commonspeciesin a compilation of survey®r Buprestidadrom tenstates in the eastern
USA, C. femoratawas the third most common specfBarringer, 202Q)C. femorataconstituted 6.5% of the
33047 specimens trappedhere were however large variatidmetween state®.g.in Missouri 291 out of

810, andin Ohio 5 out of 5162.

2.7 Detection and identification

C. femorataand C. mali cause similar symptomsvhich may resemble those by other boring inseste

photos inANNEX 3.

A Sap oozing from under the bark of fresh woufBlsddes & Caron, 2014; Hansenal.,n.d.).

A Broad and sinuous larval galleri@®eddes & Caron, 2014; Steed & Burton, 2Q15)der the bark at the
points of oozing(Krischik & Davidson 2013) Spiral girdling of young hazelnut trees is sometimes
observedor C. mali(N. Wiman, pers. comm.{5alleriesmay be circular (Brooks, 1919)

A Sawdustike frassat bark cracks, under flaking bark and in galle(@sddes & Caron, 2014However,
little to no boring dust is ejected (except at bark cra(&®ed & Burbn, 2015)

A Wounds or sunken/depressed areas of the bark where the cambial wood(Bedieles & Caron, 2014)
The bark may gradualbpke a darkened, wet and greasy appean@ieed & Burton, 2015) he bark may
present lumpy, splitting, peeling, flaking, raised, sfinglor blistered areaBeddes & Caron, 2014; Frank
etal., 2013; Steed & Burton, 2015pn old/large trees, loss of large patches of bark on triirischik &
Davidson, 2013; van Driescle¢ al.,2012)

A D-shapedo ovalexit holes on the bark (typical of BuprestidgBddes & Caron, 2014The exit holes
for C. femorataare 57 mm wide and those &. maliare 35 mm wide (based on the width of the adults
see Table 2)To confirm adult emergencaasssometimesieeds to be removed as the exit holes may be
covered with fraséFrark et al.,2013)

A Infested trees look weak (unthrifty), with less foliage, branch dieback or dead bréiRehek, n.d.)Dead

nursery/newlyplanted treegJ. Oliver, pers. comm.).

Early fall colourchangehas been observed on red maple nursery (de&liver, pers. comm.)

Canopy chlorosis and dieback (hazelhid. Wiman, pers. comm.).

o T
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A Basal shoot$orming on the trunk in response to girdling damage (generally below the girdle area and at
the base othe tree)at least on maple and dogwood) (J. Oliver, pers. comm.).

A Fungigrowing through the barén nursery tree@nost likely saprophytic fungi growing on the dead tissues)
(J. Oliver, pers. comm.)

Additional considerations

Infestations are usually not apparent until larvae are large enough to produce visible injury on the trunk surface
or branch dieback occu(®liver et al., 2010, which takes severahonthsafter egy-laying. Attacks are
normally not detected until the autumn, and are even more visible the following &pliirey et al.,2019a)

First emergence, and therefore the appearancesbBPetbval exit holes, can only be observaitthe earliest

one year after thirst infestation.

Some of the symptoms are useful for narrowing down the potential causal fatworetample Buprestidae
for trees with Dshapetbval exit holes, but most symptoms are the same as for many other causaléagtors
canker causing sap oozin@)liver et al. (2019bhotesthat borer damage is often misattributsdnursery
personneto other causdike freeze damageankeror mechanical injurySimilarly, Rijal & Seybold (2019)
note thatC. maliattacks on walnut are often misdiagnosed due to lack of information on tie bore

Detection methods
Detection in the field relies mostly on visual examination of vulnerable trees for symi@eddes & Caron,
2014) but is difficult.

There is no specific attractant availabietablyno known pheromone or lur€rapping is possible, bitaps

also capture other Buprestidae and identification is requiragping should be conductddring theexpected

flight period (see section 2.8mergence timeshs is the case withhany buprestidsC. femoratais attracted

to purple sticky traps (also wbéor Agrilus planipennis (Hansenret al.,2015citing others)In Michigan,C.
femoratawas attracted to purple traps, amlarged purple silhouettes of Agrilus planipennisadult also
improved attractiveness of traps fGhrysobothris(Petriceet al.,2013) In Eastern USA (i.e. nd€. mali,
Chrysobothrisshowed a strong preference for purple prism traps over greenfomunsl traps(Rutledge,
2020) AnotherChrysobothrisC. sexsignatavasmore attracted to purple traps tharmgteen trapgPetrice &
Haack, 2015)Purple traps have beencstn to be more effective when used in open sunny spaces and near
forest borders, while green traps seem to be more effective for trapping in the canopy(df @éesr, pers.
comm.) For Chrysobothrispecies, purple panel traps were more effective at collecting adults than Lindgren
funnel traps, and traps baited with ethaulbta-high release or benzaldehyde, or without lure, were more
effective than traps with benzyl alcohol or hexanol lures, wivigte possibly repellent (J. Oliver, unpublished
data). Other trap colors in the violet range of the electromagnetic spectrum (e.g., light to dark pink, magenta,
as well as purple) were also more attractoreC. femorata other species in the. femorataspecies complex,

and othelChrysobothrisspecies (J. Oliver, unpublished dat@jher plant oils that are known iticrease trap
capture rates of other buprestids likgrilus planipennidike manuka and phoebe diCrook et al., 2012
Polandet al., 2019 were not more attractive than an unbaited purple traCfdemorataor several other
complex speciesvoussefet al.,201Q N. Youssef and J. Oliver, pers. comnin surveys in California, where

both species occug,. femoratavas captured in purple trapshile C. maliadults were more attracted to green
traps(Rijal & Seybold, 2019a)

Wellso & Manley (2007)nention other collectintechniques for targeting adults such lasating, sweepm

with a net, placing a cleaa.13 cmlong plastic or glass tube slowly over an adult resting on the bark of a tree,
and placing ethylene glycol in a fluorescent yellow cup near cut trees (adults are attracted to the cup and drown
citing Ed Riley, Texa&\&M ). Fenton (1942) also indicated that early morning shaking of trees could dislodge
large numbers of adults that were still chilled from the previous evewatking slowly near forest edges
and looking for adults resting on branches and trunks on sunnyodaysfreshly cut stumpsan be effective

It has been used as a method to collect adults in tAe bl may not be as effective at new introduction sites
with low populations The collectomeeds to movstealthily(due to good visual acuity of the lles) and is
observant for bupstid movement on branches (iaglults are often spotted when they move to oviposit or to
relocate on the opposite side of the branch in response to the person who is appr@ac@ingr, pers.
comm.)
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CercerisfumipennigHymenoptera: Crabronidae) parasitic wasp that provisions its nests only with buprestid
prey, has beersuccessfully used in North American detection surveys for invasive buprestids even when
population levels are loCarelest al.,2009; Johnsoet al.,2015,Looneyet al.,2014,Wellso & Manley,

2007) C. fumipennisas been documented to colle&.demorataspecies complex membe&.(caddo Wellso

& Manley, 2007)andthis wasp species might have potential for use in detection surveys.

None of the methods mentioned above are reliable on their own for detecting low levels of infestation.

Identification

C. femorataandC. malibelong to a large genus (ca. 690 species worldwide), with over 140 species in North
America (Paieroet al., 2012)and many species in the Palaearctic, including in the EPPO régibh &
Smetana, 2006)

Morphological identification

Morphological dentification ofChrysobothrispecies should be done by a speciafi§hrysobothrisC. mali
can be distinguished morphologicalfyom species in theC. femoratacomplex Burke (1929)details
differences between adults, larvae and pupaea reliable identification, adults should be available.

Within thefemoratacomplex the geographical distribution and host range of species overlap and cannot be
used todentify to speciesldentification keys within théemoratacomplexrely on adult characters such as
integument color, elytrapattern and, especially, form tife male genitaligHanseret al.,2011; Klingeman

et al.,2015 citing Fisher 1942; MacRae, 1991; Wellso & Manley, 2007)

The morphological characters used in the existing keysiat easy to observe, and intermediate character
forms and intraspecific variations complicate identification (especially of females), as well as possible
hybridization (see section 1 Taxononfiingemanet al.,2015)

Identification of the female in some taxa/species withirkHemoratacomplex requires specimens in a good
condition, and a very good reference collection consisting of specimens from across the species range.
Genitalia removal is required tdentify males of some taxa ithe C. femoratacomplex Therefore, regulatory
interceptions, especially of female specimens, mag tieallenge for positive identification of species in the
femoratacomplex(J. Bashampers. comn).

Molecular methods

C. mali can be identified using DNA barcodiri@dcheamponget al., 2017) To date, no reliable nuclear
markers are available to distinguish the species détheratacomplex(Hanseret al.,2015) There currently

appears to be insufficient data (sequences) in BOLD (Barcode of Life Data System) to dis@ndersbrata

s.s.from some other species in tl@moratacomplex. It is possible that other genetic targets could improve

the separation of species in tieenoratacomplex, however these data are not yet available. (R. Gottsberger,
EU Reference Laboratory for Insects and Mites, Vienna, Austria, pers. comitiin thefemoratacomplex

issues related to possible synonymy, or allocation of reference specimen using morphological methods may
complicate the application of moleanmethods

3. Is the pest a vector?

Yes R No V
There is no known vector association with a fungusGofemorata C. mali or species in théemorata
complex andC. femorataandC. maliare not considered vectors in this PRA

It is worth noting that fungiincluding plant pathogensmay betransportecon the exterior of beetles (by
phoresy), but none are presently known to be vectored or necessary for beetle estabkspnedintinary
studyrecovered several plant pathogens filonguadriimpressandC. viridiceps(Klingemanet al.,2019)

4. Isa vector needed for pest entry or spread?

Yes No Vv

=9
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5. Regulatory status of the pest
Chrysobothris femoratandC. maliare not listed as a quarantine pesabhy EPPO couniy (EPPO, 2020a)
C. femoratavas added to the EPPO Alert List in 2QE®PO, 2019a)

Both C. femorataand C. mali are regulated pests for the following countriigsem IPPC, 2020exept if

another reference is giverforea (2014 i st ) , Ch i | Ghrysphatfsipp. edcapthrysobothiss 6
bothridere® ) , I ndonesia (2015 | ist), New ZeGfemanatisd Bi 0 s ¢
guarantine pest for Japan (2016 ligte information consulted is not exhaustiandC. femorataandC. mali

may be regulated in more countries.

6. Pest distribution

C. femorataandC. maliare native to the USA ar@anadaand have not bedound establishedlsewhere to
date. Table3 providesdetails on their distribution. Otheecordsin the literatureare considered doubtful or
invalid (see notes below Table.3)

No evidence was found ofinge expasion of C. maliwithin North America It is not known whether the
records ofC. maliEast of the Rocky Mountains corresponaange expansiorior example, lthough there

has been a large trade of nursery plénots Western USA to North Carolina and Tennes€e@alihas never

been detected the(é. Oliver, pers. comm.There are records afiovementvithin the USA for two members

of thefemoratacomplexconsidered as potential synonym<offemorateby some authors: gpecimen otC.
guadriimpressaeared fromJ. nigrain Idaho may represent antroduction (via nursery plants or wood
(Westcott, 2005)C. rugosicepsas recently been found in Washington State (trapped, not known if established
or not) and may have been introduced with wid@stcottet al.,2018)

Table 3. Distribution of C. femorataand C. mali

From EPPO Global Database (EPPO, 2020), exabpha reference is given. The original references for
records in EPPO GD can be found in the databidssdistribution may be adjusted EPPOGD in the future

as needed
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C. femorata Distribution Additional details
EPPO region | Absent
North Canada Alberta, British Columbia, Manitoba, New Brunswick, Nova Scol
America Ontario, Québec, Saskatchewan

In all southern provinces except Prince Edward Island.

No precise data on the northern limit. Howewxight (1987)indicates
localities up to 46N in New Brunswick (E. Canada) and°BRin
Saskatchewan (W Canada), and the northernmost latitude for
georeferenced specimens in GBIF is 54°N in Alberta (W. Canada).
(GBIF, 2020b)

USA Alabama, Arizona, Arkansas, California, Colorado, Connect
Delaware, Florida Georgia, Idaho, lllinois, Indiana, lowa, Kans
Kentucky, Louisiana, Maine, Maryland, Massachusetts, Michi
Minnesota, Mississippi, Missouri, Montana, Nebraska, Nevaday
Hampshire, New Jersey, New Mexico, New York, North Carolina, N
Dakota, Ohio, Oklahoma, Oregon, Pennsylvania, South Carolina,
Dakota, Tennessee, Texas, Utah, Vermont, Virginia, Washington,
Virginia, Wisconsin, Wyoming

Rhode Island (speciems collected during biosurveillance surveys
emerald ash borer;. Tewksbury, pers. comm.).

In all continental states, except Alaska.femorataappeasto be more
common east of the Continental Divi(Rright, 1987; Wellso &
Manley, 2007)

C. femorates.s.is the most widespread species infdgroratacomplex,
followed byC. quadriimpressaOthers are more limited in distribution
(Wellso & Manley, 2007)

C. mal Distribution Additional details

EPPO region | Absent

North Canada Alberta, British ColumbiaManitoba,Saskatchewan. Note: this brings
America the distribution East of the Rocky Mountains.

No precise data on the northern limit is available. However, the
northernmost latitude for georeferenced specimensi GGBIF,
2020a)is 50°N in Alberta (W. Canada)

AlthoughC. maliwas previously recorded to only be present west of
Continental Divide, there are also records east of it, in Canada (to
Manitoba) and in the USA (at least North Dakota).

USA Arizona, California, Coloradddaho, MontanalNevada, New Mexico,
North Dakota,Oregon, Utah, Texas, Washington Stateyoming.

Note: a few records aeast of the Rocky Mountains.

Therecords for Texas and New Mexiffoom Burkeet al.,1929) are not
repeated in later publicationisut at least the New Mexico record is
supported by recent collecti@pecimengT. MacRae, pers. comm.)

Map of provinces/states ofCanada andthe USA for records in Table 3 (note thathe overviewdoes not
reflect the distribution within provinces/states, in particular the northern and southern limits in Canada and
the USA for both species, and eastern limitGomalj
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C. femorata(from EPPO Global Datmse) C. mali (from EPPO Global Datsse)

Doubtful and invalid records

C. femorata

1 Mexico, doubtful record. Presence in Mexico is repeated in a few publications (e.g. Bright, N8&an
et al.,2008 Steed and Burton, 2015), but may relate to agpecies in théemoratacomplex, such a€.
adelphaor C. wintu(both in Mexico according to Wellso & Manley 2007). Other sources do not refer to
Mexico.

1 Ecuador, doubtful record. Flores Velastegui et a2010)reportedC. femoratan plantation ofTectona
grandisin Ecuador. The association 6f femoratawith T. grandishas later been repeatééirguedas
Gamboa & Rodriguez Solis, 2016; Arguedaal.,2013) but no other record was four{&ince the record
is doubtful, the host is not added to the host list).

i Costa Rica, invalid record Arguedas Gamboa & Rodriguez Solis (20d@ntionC. femoratan a listof
T. grandispests in Costa Rica, but they cite Arguedas et al. (2013), which provides & ligrahdispests
that is not specific to Costa Rica and, for femorata refers only to an article for Ecuad@lores
Velastegukt al.,2010) No other record was found.

1 India, doubtful record. Thakur (1999andAhmad & Faisal (2012)ite references mentionirgy femorata
Oliver as a pest of poplar in India. The original references were not f@uriemoratais not mentioned
amongst spees ofChrysobothrisof North India(Barries, 2008hor amongst pests of poplar found during
surveys in Northwestern Indi®@inghet al.,2004) W. Barries, who has extensively pubkshon Asian
Chrysobothrisnoted that identification dChrysobothrisspecies is difficult, and had no knowledge of the
presence of. femoratdn Asia (pers. comm.).

9 Thailand, doubtful record. Several sources citee Foliart (2002)n relation toC. femorataOliver used
as an edible insect in Thailand. A list of edible insects of the wWaokgema, 2017#harks this record as
needingcheck. No other record was found@ffemoratan Thailand.

. mali
Minnesota, invalid record. Minnesota is mentioned in Nelsat al. (2008)and Paiercet al. (2012)
However, based on recent data, it should be considenaaralgable(M. Hallinen, under publication and
pers. comm.; T. MacRae, pers. comm.)

1 Indiana, doubtful record. Indiana is mentioned iAddesso (2019)This record is not confirme@. mali

is not considered established in Indiana (pers. comm. from several experts in Indiana to J. Oliver, pers.
comm.).

1 Mexico, doubtful record. US Government (1944hcludes an interception @&. malifrom Mexico on

Echeveria No other evidence of the presence of the pest in Mexico was fRdmelveriaare not woody

plants.

=0

7. Host plants and their distribution in the PRA area

C. femorataand C. maliare polyphagous and attack a wide range of deciduous trees and shrubs in various
families.Such a wide host range is unusual among bupresttdsi{aretypically limited to a single host plant
family or genusYHansen, 2010Both species have many nathvasts (cultvated omwild) in North America

Many host species asdsoexotic to North America, especially fruit and ornamental plavitsst host genera

and species df. femoratseandC. malioccur in the EPPO region, where they pl@ted as fruit, forest and
ornamental trees and shrubs, or are native and grow in the wild.

For C. mali it is often repeated that the known host range covees 70 host species, based on the list in
Burke (1929).0nly a few other host records were found in subsequent literatur€. F@moratanew hosts
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are still being documentdé.g.Cornus kousaHanseret al.,2012 Vaccinium darrowii Ashman & Liburd,
2019) which suggestthe pest is able to pass onto new hoste USNational Plant Diagnostic Database
damage reports f@hrysobothrispecies (2002019) mentiorC. femoratgfemoratacomple® from 22 plant
genera an€. malifrom 3 genergAddesso, 2019)Within thefemoratacomplex C. femoratehas the wides
host range (Wellso & Manley, 2007) followed by C. quadriimpressa(Erreur ! Source du renvoi
introuvable.).

ANNEX 4 providesa complete host list with references (with details of uncertainge explanations below),

and outlines the presence and use of host species in the PRFadnled.belowprovidesa summary of genera

and number of specigSurther details on host species and genera in the EPPO region are given in section 9.2
(summary of hosts by use in the EPPO region)ARNEX 5 (details for some hogts

Based on the above,ig considered in this PRA tha. femorataand C. mali are likely able to attack other

deciduous treeand shrubs currently not recorded asdsts(including species not native to North America)
Conifers are not attacked.
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| C. femorata \
Acerand apple are often mentioned as being preferred, and the pest can also attaPlopoaursspecies
(Fulcher, 2012; Steed &urton, 2015) Recent literature often relates @ femoratas.s.as a pest ofAcer,
especiallyA. rubrum an important ornamental tree in the U8liver et al.,2010) In surveys in nurseries
[covering several species of flatheaded borers in Eastern W8At,had some of the highest attack rates,
followed by dogwood Qornug, crabapple Nlalus) and redbud Gerci9; Prunus and Carpinus are also
especilly attacked(Oliver et al.,2019b) When referring to the possibility &f. femorat&s.s) being split into
more species in the futur&yellso & Manley (2007)state: «it appears that some individuals may be
reproducing on hard woods (maple, apple, etc.) and others on soft woods (poplar, birch, etc.)».

The susceptibility of host species and cultivars can varyAEer, in field trials (Seagravest al.,2013) A.
rubrumappearedo bemore susceptible thakh saccharunandA.3 freemaniibut with considerable variation
amongcultivars However, avironmental conditions andultivar suitability are likely to influence tree
susceptibilitydifferently in different regions

In this PRA, onlysomeof the hosts recorded in the literature could be classified as confirmed true h@sts for

femoratadue to the following ncertainties:

1 Whether the plant supports timaolelife cycle of the pest. Some publications mention that larvae or pupae
were foundpr that extensive damage occurred (implytimg presence dfrvae) Those plant species were
classified as confirmed true hostghérs onlymention feeding o&ddultson a plant, or adults observed on
a plant, or captured in traps on/close to the ptardp not give details'hose plant species were classified
as more uncertain records

1 Past taxonomic confusion f@. femorateprior to Wellsoand Manley (2007) (see section 1 and 2.7) means
that some host records may be in questitosts recorded fo€. femorataor t he O6f |l at headec
may relate tdemoratacomplex(records predating the separation of species, or pooling of recandgiu
C.femorath. For exampl e, Wel l so & Maqubdeimpressald®E&ame ofthe nt i o
other species described in this paper were includéddaher (1942underC. femoratasome host records
reported previously fo€. femoratanaybe incorrect This creates uncertainty for some host genera, most
importantlyQuercus(seenote in ANNEX 4.

Hostswerecategorisedccording to théevel of uncertainty attached to the host status, as follows:

1A. Confirmed hosts. Records confirmthat theplantsare tue hoss of C. femoratas.s.(in thesense of Wellso

& Manley, 2007 and shown to support the development of the pest (lgpupae emerging adults reported,

or extensive damage/tree mortalityplying larvaefeeding in the trée

1B. Uncertain hosts.Record confirm the presence ofarvae pupaeor emerging adults, buhere issome
uncertaintyon whether theecordrelates to other species in thiemoratacomplex(publication pe-dates
Wellso & Manley 2007).

Bl Very uncertain hosts Recorcs relate only to the presence of adults, or the life stages are not indicated. In
some caseshere isalso aruncertainty on whether threcord elatesto other species in tHemoratacomplex
(publication predates Wellso & Manley2007)

A summary of genera in the different categories is presémtéable 4

| C. mali \
Burke (1929r ecor ds HfAat |l east 70 host species belongi ng
malaceous and rosaceous species being attacked more often than others. The heaviest infestations were note
on mountain mahogafZercocarpufand California syamore[Platanus racemoga. Steed & Burton (2015)
st at eRoputusseties are not preferred and quaking agpetremuloidesnot commonly usea The
host list(including confirmed and uncertain hostentairs mostPrunusspecies grown for fruit

Hostswere categorisd according to thievel of uncertainty attached to the host status, as follows:

1. Confirmed hosts. Records confirm that the plants are true sio$tC. mali, and $iown to support the
development of the pest (larvae, pupae, emerging adults reportegteasive damage/tree mortality,
implying larvae) Note: this categorgorresponds to theategory 1A foiC. femorata.

Very uncertain hosts Record relates onlip the presence of adults, or the life stages are not indicated.
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Table 4. Summary of genera in the different host categories, and number of species reported (see

ANNEX 4 for details of host species

Number of host species attributed teachgenus

C. femoratas.s.

Genus

Category 1A
Confirmed

Category 1B
Uncertain

Acer

6

C. mali

Category 1
Confirmed

Aesculus

5
1

Alnus

Amelanchier

N

Arbutus

Arctostaphylos

Betula

Carpinus

Carya

P Ww|lw

Castanea

Ceanothus

1
1
1
2
1
1

Celtis

as genus*

Cercis

2

Cercocarpus

Cornus

Corylus

Cotoneaster

as genus*

1 & asgenus*

Crataegus

1 & as genus*

1

Cydonia

1

1

Diospyros

1

Eriobotrya

Eucalyptus

1 & asgenus*

as genus*

Fagus

1 & as genus*

Ficus

Frangula

e

Fraxinus

Gleditsia

Heteromeles

=

Juglans

=

Liguidambar

Liriodendron

Malus

2#

as genus*

Osmaronia

Ostrya

Persea

=

Photinia

Pickeringia

Platanus

Populus

Prunus

Rw(-

[y
NN

Pyracantha

=IN|N

Pyrus

1 & as genus*

Quercus

7 & as genus#

4

Raphiolepis

Rhamnus

Ribes

as genus*

1

R

Rosa

as genus*

as genus*

Rubus

=

Salix

N

1 & as genus*

=

Sorbus

1 & as genus*

Tilia

1& as genus*

Ulmus

as genus*

Vaccinium

RN

=W

Wisteria

* species are not specified in the host record

# see notesn ANNEX 4
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Genera in boldontain at least oneonfirmed record fo€. femorateor C. mali

8. Pathways for entry

The EWG reviewed the EPPO Secretariatodos tree of |
were relevantT he following pathways for entry @&. femorataandC. maliare discussed in this PRA.
Pathways in bold are described and evaluated tiose®. 1; other pathways were considered very unlikely for
reasons stated in section 8.2.

1 Host plants for planting (except seeds, tissue culture, polleiyable 5)

1 Round wood and sawn wood of host@ able 6)

9 Deciduous wood chips, hogwoggrocessing wood residuegxcept sawdust

and shavings)(Table 7)

Cut branches of hostqTable 8)

Furniture and other objects made of wood of host plant§Table 9)

Bark of hosts

Wood packaging material (including dunnage) that comply with ISPM 15

Contaminating pest on other commodities or vehicles

Natural spread

Sawdust and shavings, processed wood materiatcpastmer scrap wood

Sawn wood of hosts, < 6 mm of thickness

Cut roses

Seeds, pollen, fruits (including nuts), tissue culture of hosts

Movement of individuals, shipping of livBuprestidage.g. traded by collectsr

=A =4

Definitions of wood commodities from tHePPO Study on wood commodit{&PPO, 2015 EPPO Stud§y
below) are provided iANNEX 6.

When reviewing the EPPO Secretariatbés tree mf pat
relevance foC. femorah andC. mali(not relevant for woody hosts, and life stages associateahd did not

need to be mentioned in this PRAulbs, corms, rhizomes and tubers (for plantiogj;foliage(nonwoodyy)

leaf vegetables (incl. herbstored plant produdidried plant parts (incl. grainiinderground plant partsoil

and growing mediumanimals manufactured/processed commaodities (other than wood); packaging (other
than WPM); Conveyances, vehicles andipouent

8.1 Pathways studied

The pathways are considered for all hosts in Category 1 and 2, but more information was sought for hosts in
Category 1. Where several species are in Category 1, the whole genus was considered. It was not possible to
cover allpossible hosts in this express PRA.

Examples of prohibition and inspection are given for some EPPO countries (in this express PRA the regulations
of all EPPO countries were not analysed). Similarly, the current phytosanitary requirements in place in EPPO

countries for the different pathways are not detailed in this PRA (although some were taken into account when

looking at management options). EPPO countries would have to check whether their current requirements are
appropriate to help to prevent the imtugtion of the pest.
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8.1.1Host plants for planting (except seeds, tissue culture, pollen)

Table 5. Host plants for planting (except seeds, tissue culture, pollen)

Pathway

Host plants for planting (except seeds, tissue culture, pollen)

Coverage

9 Plants for planting in pots or similar (including bonsais), plants with bare roots, cuttings, scions.

9 Seeds, tissue culture, pollen are excluded because the pest is not assdbidtedevcommodities (see section 8.2)
This pathway covers commercial tradecluding Internet trade. Plants for planting, incl. bonsais, of various species can be bought on the Internet.
this trade is subject to phytosanitary measures, smaltegistered producers may not be aware of this.
The pathway also coverst,ko ve ment s of pl ants for pl ant jimegatibmal mailntehjsAthodgh subjecttd e . (¢
phytosanitary requiremeniat least in some EPPO countrissch material may escape import contralsd individuals may not be aware of the rules
There is no specific informati on spacdllyofadandem fprthe hosttplaftsmn Nantls Americd, and mo datd
is available. Similarly data is not available to assess Internetdradirnational mail itemsThey are therefore not assessegarately.

Plants considered

Confirmed, uncertain and very uncertain hosts (section 7 and ANNEX 4).

Pathway prohibited
in the PRA area?

Partly, some hosts in some EPPO countries.

In the EU:

- plants ofBetula(other than fruit and seeds) should originate from a country known to be #eammfius and as aansequece plants for planting of
Betulafrom the USA and Canadae prohibited

- plants for planting of some hosts are prohibited unless they aspircdic state (e.g. dormant and free from leaves, flowers and fruRefaius
Quercus CrataegusCydonia Photinia Prunus Pyrus Rosg. This is not effective to prevent entry, because larv&a éédmorataeandC. malican be
associatedi.e. located internally in the plant tissuegith dormant plants.

- plants for planting (other than seeds, in vitro material and bomsais) folloni ng host gener a aimgortddpropihitedmpeénding ¢
risk assessment (EU, 2018cer, Alnus Betula CastaneaCornus Corylus CrataegusDiospyros Fagus Ficus carica Fraxinus Juglans Malus, Persea
Populus Prunus Quercus Salix Sorbus Tilia, Ulmus

Pathway subject to
a plant health
inspection at
import? Current
phytosanitary
requirements on the
pathway?

Partly. In many EPPO countries, consignments of plants for planting must be inspected at import. In agditibophytosanitary requirementsay apply
(for certain host species)

In the EU the followingphytosanitary requirements apply filants for planting originating in the USA and Canéatad othenonEU countries)

- All consignments gblants for planting other than seeds are subject toyoBanitaryCertificate(PC) (Regulation(EU) 2016/2031 article 72 & 73nd
mustbe inspected at impofThe PC requirement also applieptants for planting transported Inavellers( t r avel | er sd | uggage
- General requirements apply f@eciduousjrees and shrubandto bonsaisCommission Implementing Regulation (EU) 2019/20¥&ails below this
table)

- After import,physical checks should Iperformedon plants for planting other than seeds that have been introduced at a dormar@etagéssion
Implementing Regulation (EU) 2020/887, article 1 point 4).

- Specific requirementapplyfor some hosts in relation gpecificEU quarantine pests and speciit) regulated nomuarantine pestgsee below the
table).

Pest already

No interceptiorof the species nor of Buprestidaported for the EU on plants for plantiddpt known for other countries.

intercepted? Nursery plants (and possibly firewood) were likely pathwaysp@cimens of. quadriimpressaeared fromJ). nigrain Idaho(Westcott, 2005)

Most likely stages |Eggs, larvae, pupae and callow adult€ofemorateor C. malican be present on/in trees and shriggs would not be present in dormant plants

that may be Adults, other than callow adults in stems and truiaks,not likely to remain on the plants during harvesting and packing, and may be associated wi
associated consignments only if they emerge in storagdunngtransport.
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Pathway

Host plants for planting (except seeds, tissue culture, pollen)

Important factors

for association with

the pathway

Current phytosanitarsequirements that may affect the probability of association with the pathway are discussed above

Life stages &n be present in stems and branafemy diameterC. malihas been shown tme able taise very small diameter sten®s30.4 cm). The
minimum size of branches or stems @ifemoratais not known, but it has been observed in diameters down to 1.6 cm.

C. femoratahas an association with commercial ornamental nurseries, at least in southeastern USA, and espeg&ilyindioding A. rubrumandA.
saccharum(Oliver et al.,2019b, 2010)In northern states, based on conversations with nursery growers in Ohio and MirBlesatabothrisdoes not
seem to be a problem in tree nurseries (J. Oliver, pers. co@inmpliis also mentioned as being associated with ornamental nursenes| s
production nut orchard crops like English walnut and hazé€Rial, 2019; Rosetta, 2019; Wiman al.,2019)

There is evidence of possilihrysobothrisnovement with plants from Western to Eastern North AmeTihés isbased on flatheaded borer damage o
springtransplanted maple liners being too significant to have resulted at the destinatidteditanspanting,includingadult exit holes and callous tissu
indicating previous wound healing (ReBude, pers. comm.).

In areas wher€. femoratdas a problem in nurseries in the USA, control methods are commonly applied, including treatments (sectionnf@3techd
trees may be detected (when damage becomes visible). However, not all nurseries may apply treatinéggtateaortimay bemissed No information
was found on whether nursery trees are subject to intensive levels of control @gaiaditor other Buprestidae in Western North America. For both p¢
no information wasoundon the situation in Canadian nurseries.

In the context of inspection of consignments, some infested plants may be detected, but low levels of infestation mieteamtdheand symptoms may
not be visible.

Survival during
transport and
storage

It is expected that all life stages present on the plant can survive during transport and storage. If adults emergaetheéyafegd (at least maturation
feeding forfemales), and tender bark would be available.

Trade

There is no updated detailed data at genus or species level for import of plants for planting in the EPPO region. Haweene20bB8 and 2012, the
following amounts of host plants for planting were imported from the USA and Canada (database uEsdhemmet al. (20179 14 EPPO countries.
Species/genera in Category 1A (femorata, confirmed hosts) and 1 (mali, confirmed hosts) are markedwithr ¥2lli@morata only, blue for C. mali
only, and green for both species. Species/genera without colour correspond to Categories 1B (C. femorata, uncertinftloispdéies, very uncertair
Considering that this data covers a period of 13 ydaesniported quantities are generally small, and larger from the USA than from Canada. The |
imports were Betula (however, specific requirements are now in place in many EPPO countries, which do not allow forBetptatpbénts, other than
seedsand fruit, from the USA and Canada because of the presence of Agrilus anxius). Since 14 December 2019, the EU (temmonanilyjtiof Acer,
Alnus, Betula, Castanea, Cornus, Corylus, Crataegus, Diospyros, Fagus, Ficus carica, Fraxinus, JuglaerddaluRBopulus, Prunus, Quercus, Salix
Sorbus, Tilia, Ulmus.

number of pieces number of pieces number of pieces
USA Canada USA Canada USA Canada
Acer 4577* 62 Cornus kousa 133 Persea 4
Acer platanoideg 290 .] Corylus 2000 Populus 32
Acer rubrum 1910 Cotoneaster 600 Prunus 6
Acer saccharum| 204 10 Diospyros 47 Pyrus 7 17
il Aesculus 450 Fagus grandifolia| 276 Quercus 34132 50
Alnus 2000 Fagus 770 Rhamnus 32
Amelanchier 14650 5400 Ficus 27332 1500 Ribes 10001 20
I Arbutus 10600 Gleditsia 696 Rosa 62328, 2323
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Pathway

Host plants for planting (except seeds, tissue culture, pollen)

Betula 6916433 678100 Juglans regia 55 . Sorbus 10 50
Carpinus 5975 200 Juglans 57 61 Tilia 430 150
Carya 57 h Liquidambar 2540 2 Ulmus 1237
I Ceanothus 125 Liriodendron 19 Vaccinium 266570**
Celtis occidentall 150 Malus 17031 1331 Vaccinium 36773
H corymbosum
Cornus 57100 300 Ostrya 11 Wisteria 8601 50

* Some lots comprised quantities of pieces with comma (which did not appear to correspond to thousands separatorainbeddhpieces was
presumably obtained by converting quantities from another unit. The total has been rounded to the closest unit.
**exceptV. corymbosunfseparate row)

Transfer

Emerging adults would already be on a suitable host, or could fly to other host ptaygslarva@and pupae would continue their development once a
destination

Ratings of the
likelihood of entry

The EWG noted that the likelihood of associatiolCofemorataandC. maliwith category 1 and category 2 plants differs, and ratings were defined f
these two categories separat€ly femorataandC. maliare very polyphagous, and are considered likely to be able to attack other woody plants tha
currently confirmed abosts. Category 2 plants may well be true hos@. d&morataandC. mali especially those species that belong to genera that ¢
confirmed hosts, such pulus PrunusandSalix However, even if Category 2 plants are true hosts, thdikalgto be much less frequently/severely
infested than some species in Category 1, otherwise they would likely have been identified as confirmed hosts already.

Main elements for the likelihood ratings:

Common to both species:

- The limited data availablghows that at least some host plants have been imported from the USA and Canada.

- Suspected movement Ghrysobothriswith plants for planting between nurseries is reported from the USA (see further above).

- Plants for planting have been imported for desaftliom North America, and there is no evidence that these pests have entered (in particular, ng
interception on plants for planting)

- For category 2, even if the plants are hosts, the association would be weaker, which lowered the likelihood for.both pests

Specific toC. mali, and justifying a lower rating:

- more limited distribution in North America

- C. malihas apparently not been detected in nurseries in Eastern USA despite exchange of nursery material between the Wesit and the Ea

Uncertainties For loth species: trade volumes to EPPO (from infested nurseries), the situation and pest status in Canada, whether categoey 2 p
hosts. FoC. mali less information is available on the situation in nurseries. The gaoeetaintyrating was giveno both species.

Likelihood Uncertainty
Plants for planting (except seeds, tissue culture, C. femorata Moderate Moderate
pollen) of hosts in Category 1 (incl. 1A+1B) C. mali Low Moderate
Plants for planting (except seeds, tissue culture, C. femorata Low Moderate
pollen) ofhosts in Category 2 C. mali Very low/Low Moderate

25



Excerpt of EU requirements for plants for planting of hosts

General requirements for trees and shrubs intended for planting (other than seeds amndlplas}gGotissigsion Implementing Regulation (EU) 2019/2072)

1 trees and shrubs intended for planting (other than seeds and plants in tissue culture) (a) free from pldritudeshils) fioovensmnurseries, (c) inspected at appropmatetiores axport
and found free or treated [harmful organisms].

1 deciduous trees and shrubs intended for planting (other than seeds and plants in tissue culture): dormasit and free from leave

bonsaisgrown for at least 2 years prior to dispatdally mdficstered nurseries with detailed requirements regarding growing medium, official inspections (at kzapgmpinats mtgeval

the presence of Union quarantine pests of concern, also in the immediate vicinity, ahthpatksdrieslosed containers

There are specific requirements in relation to quarantine pests from North America, for pl&iastiorgaaraiaggefd/acciniupCorylusFraxinusuglansBetulaPlatanusPopulusCydonia
MalusPrunusPyrus QuercusRibes Rubusandother than cuttingsAmfhelanchier, Argri@toneastePyracanth&orbusas well as foegulated naquarantine pestsy. folFicus Amelanchie
CotoneastéCommission Implementing Regulation (EU) 2019/2072)

In addition, certain emergency measures make specific requirements relevant f@. demerhwsts.ohalirom the USA and Canada:

1 A. glabripenni@ommission Implementing Decision 2015/893): Plants for planting of a diameter of 1 cm or more at thhodtstkesApstuLigidhusBetulaCarpinuLeltisCorylus
FagusFraxinudMalusPlatanugPopulusPrunusPyrusQuercusubraSalix Tilia Ulmus

9 Rose rosette vir(lEU 2019/173®Jants for plantindRafsa

1 Phytophthor@morun(EU 2002/757). Plants for planting (except fruit and seefisgimelciaiphyllycempseudoplatanusesculusalifornicadescululippocastanydrbutusnenziesii
Arctostaphyldsagussylvatica=rangula californiegeteromelesbutifoli@arrotigpersicaQuercus

1 Xylella fastidio®aommission Implementing Regulation (EU) 2020/1201): plants foAgkyrRingua&yrusQuercuand many other hardwood species.
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8.1.2Round wood and sawn wood of hosts

Table 6. Round wood and sawn wood of hosts

Pathway Round wood and sawn wood of hosts

Coverage This pathway coverall types of round wood and sawn wood, including with or without [&aWwn wood iddefinedasfiwood sawn longitudinally, with or witho
its natural rounded surface with or without bartEAO, 2018) Round wood includes logs, but also other types of material. Whole trees including branche
possibly stumps, may be harvested (a.g. f uel wood) . I n addition, part ddrvediryeesidugsmme dat v )
wood (when in the form of tops of trees, branches, twigs etc.).
- composition Consignments of round wood (as logs) and sawn wooddvgamerally bdrom one species. Harvesting residues (in the form of round wood)
from the harvest of logs and may initially be from one species, but it is not known if they wonigdolvith other tree species from other origins when trade
(e.g.as fuel wood). Round wood intended for other purposes (e.g. fuel wood, production of chips) may contain a mixture of species.
- presence of barkound wood (as logs) and sawn wood may be traded with or without bark. Other types of round wood may ladsk htigehed.
- size Logs would normally be of a large size. For harvesting residues (in the form of round wood) and any material solded, finel material may be of
variable size (including branches, tops of trees, branches, twigs etc.).
- intended useSuch commodities may be used for construction, furniture, long poles, energy purposes or processed (such as chipbpputbett.).
Sawn wood of host®f less than 6 mnof thickness is considered to pose a minimal risk because larvae s pill likely be damaged during the sawing
processing. (note that althou@h malican be on material of smaller diameter, 6 mm was kept here as it corresponds to the threshold for commodity coc
likelihood of entry on this pathway for both femorataandC. maliis therefore not studied in this pathway (added to section 8.2).

Plants Confirmed, uncertain and very uncertain hosts (section 7 and ANNEX 4).

considered

Pathway No

prohibited in the

PRA area?

Pathway subject
to a plant health
inspection at

Partly, in some EPPO countries.
In the EU, anumber of specific requirements made against other pests apply to round and sawn wood of some host genera and wojtioisaliyaatyp
certificate and inspection at import [see beloe tidble].

import?
Pest already In the EU, several interceptions @hrysobothrisat species or genus leiedm the USA orfiwood and bark h a v e b e(EBunophyte2p2d dataeupl to
intercepted? June 202

- C. femorata 1 in 2017(alsoreported inJKI, 20173 and1 in 2019 onJ. nigra
- C. quadriimpress&femoratacompley: 1 interception in 2018nJ. nigra

- C. sexsignatal interception in 2019nJ. nigra

- Chrysobothris 2 interceptions in 2019 ajuglansandJ. nigra.
Also interceptions of Buprestidae the EUfrom the USAo n
J. nigra(Europhyt,2021).

Chrysobothrishave been intercepted on wood (in the broad sense, including wood packaging material) in tmel9822000,Chrysobothrisvere amongst tk
top four Buprestidae genera intercepted from Africa, Asia, Europe, Central and South America in associatmod{lithack, 2006)In 20002008,Chrysobothri:
specimens were intercepted each year at US pbetstry, and represented 1030% of all Buprestidae that were intercepted on wood packaging material
given yeal(noting also that some intercepted buprestid specimens were identified only at the family level, and would therefareonmttée for a€hrysobothrij
(underlying data in Haaalt al.,2014).

Aiwo od :ia2017 1 bndugl&ansand 1 orUImusrubra; in 2019: 1 onl. nigra; in 2020, 1 on
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Pathway Round wood and sawn wood of hosts
In Washington State, wood is hypothesized as a possible pathWayufosicepstrapped close to facilities importing and using host wood from the Easter
(Westcottet al.,2018)

Most likely Eggs and young larvae would be restricted to wood with bark.

stages that may
be associated

Mature larvae, pupae and callow adults may be assoeidgteavood that is with or without bark
Adults, other than callow adults, may be associated with consignments of wood only if they emerge during transport @if ftonafgs were attracted to
recently cut materiathey may lay eggs but it is unlikeflgat femalesvould remain associatedith such material through handling, storage etc.)

Important
factors for
association with
the pathway

C. femorataandC. maliare present in forests in North Ameriedthough here was no information regardingithprevalence in fores{wan Driescheet al.,2012
Burke, 1929; Coylet al.,2005i details in section )2Both speciegare reported to invade nurseries or orchards from wood{gedgon 2)

There can be sevedalrvae, pupae or callow adultsone tee(see section 2).

The concentration df. femorateor C. maliis expected to be higher in wood for {@nergy use, as wood of poor quality is usually used for this purpose ant
treatment is applied afterwards.

Females may lay eggs on freslaiyt wood[details in section 2.6]

Low levels of infestation may not be detected. The pest would probably be more easily detected in sawn wood than indrbenduseqalleries may be se¢
after sawing (e.g. galleriesdding to pupal chambers in the sammod), or in round wood without bark because larval galleries could be seen directly on
sapwood surface.

Processing into sawn wood is likely to elimin#te exterior portion of the logsvhich are most likely to bmfested by larvadn addition, sawn woodill dry
fasterthan roundvood,which makes development of immature stages and survival of the pest less likely in sawn wood than in round wood.

Debarking will destroy or remove most eggs and ydangae, and may expose other life stagedetsiccatior(as they are under the bark and not deep in the
sapwood). The presence of bark on the wood would favour survival of larvae.

Heat treatmengndirradiation are common pest management optioprevent entry ofregulated pestwith imported woodn EPPO countries. Heat treatmer
and irradiation applied against other pests would also elimhaemorataandC. mali Removal of the outer sapwodslalso an option used against certain p
(e.g.removal of bark and at least 2.5 cm of the outer sapvierd8ietulain the EUagainstA. anxiug; thiswould remove eggs and young lanaeChrysobothris
speciesand may expose other life stages to desiccatinrs reducing infestatioflowever, thaéreatment options or removal of outer sapwood do not apply ti
host trees, nor to all EPPO countriaad in some cases the option of a pest free area (PFA) can beatmisshregulated pestshich has no effect o@.
femorataor C. mali Thereforethe EWG did not takpest management options against other praist@ccount for the likelihood rating.

Survival during
transport and
storage

Larvaeare expected teurvive during transport and storafthe wood remains suitable for feeding/boring galleries. Larval survival is assumed posdihle, ¢
femoratais reported to emerge from cut trees. It is not known for how long the conditions would be adeglagtd emergence is known for Buprestidae, a
emeagence ofC. femoratalcomplex) fom cut wood after 3 years following felling is reported in Fenton (1942) [details in sectiohA@ubfs emerged from
sealed logs afté3 months in Potter et al. (198t least,older larvaeare expected to survive, agll aspupae and callowdults.Complete development is
assessed to be more likely in round wood than in sawn wood because sawn wood may dry out more rapidly itetreckinesgs.

If adults emerge during transport or storage, they may be able toesaating bark, but it is not known if this would be sufficient to allow mating and egg I
as they normally feed on tender badkder normal circumstancegetr life spanis 3-5 weeksbutmay be longein cooler conditions

Eggs may be able to hatch, but young laruaeless likely to survive than mature laresehe wood would dry and provitéss suitableonditions to complete
developmen(section 2.§ For sawn wood, this is considered to be very unlibelyausehewoodis expectedo dryand become unsuitable before individuals
can developnto adults

Only late stagéarvae and pupae are expected to be able to complete their development after arrival.

At several occasions, live larvae ©f femoratehave been intercepted, proving that the pest had survived transport.

Trade

Many known hosts are in the Working List of Commercial Timber Tree Sp@dik et al.,2014) incl. hosts not mentioned in the data below, sucDsisye
virginiana, Carpinus betulus, C. caroliniangic.

28



Pathway

Round wood and sawn wood of hosts

FAOSTAT provides data for most EPPO countries for geroataigories (tree species and commaodities concerned are not known). Data were extracted
2017.

-6i ndustri al -coniferomschastoroadp, (ANNBXHG Table 1). Substantial US exports, decreasing from cagdQQ@8rfto ca. 95000 n¥ in 20152017
For 2017, exports to 33 EPPO countries, with ca. 70% to Italy, Germany, Portugal and Turkey. Smaller Canadian expatsratydcapsiderable decreas
20152017 (from 45000 to 3600 n¥): in 2017, only 7 EPPO countries, ca. 60% torsary.

-onconi fer ou s(ANNBXWNTwldeo2)l Major US exports, increasing from F8® n? to 439000 n¥ in 20152017. In 2017, exports to 43PP(
countries with ca 70%adedto the UK, Germany, Italy and Spain (betweer0d8 and 14®00m? depending on the country). Smaller Canadian export&@a(
50,000 n¥ each year in 2023017),tradedto many EPPO countries (34 in 2017); in 2017 ,UKeand Germany were major importers (@0 n¥ between them)

Data available in Eurostat (i.e. into the BABreextracted for years 2015 and 2640 1 9 fuél wood a8 logs, billets, twigs, faggots or similar fameNNEX 7
Table 3) as well as for round wood and sawn wood of birch and poplar, sawn waodrahdPrunus and general categories for round wood and sawn
covering deciduous wood not detailed in other categories (therefore including known hosts*sierhcamdwood and alluglang. Data forCastaneandQuercus
is available in Eurostat, but was notrexted (mostly uncertain hosts).

- Round wood

9 Fuel wood as logs, billets, twigs, faggots or similar fo(®EINEX 7 Table 3) From Canada, only 2 imports (1@nsto Germany in 2019; 28 t to the UK

2015). From the USA, about 116 t in total in 2019 mostly to Latvia (about 82 t). Total of 210 tin 2018; 126 t in 2017).

Birch (ANNEX 7 Table 4). Minor imports from Canada (only ca. 5 t to Ireland in 2018) and none i¥22027rom the US (against 220 t in 2015 to 4 count

Poplar (ANNEX 7 Table 5). No imports from Canada. Minor irregular imports from the USA to 4 countries ove2@DA 71846 t), with 88 t in total in 201

(decreased volumes compared to 1037 t in 2015).

9 Other deciduous round wod@NNEX 7 Table 6) Small and irregular imports from Canada (only Germany and France had regular imports 20 Pa)l with
a total of 186190 t over the @riod (but decreased from 930 t in 2015). Substantial imports from the USA, decreasing or fluctuatingQ@a.i5@017, 8300
in 2018 and 4350 in 2019). In 2019, Italy was by far the main country importing from the USQ9@4), and Germany, Portugal, Czech Rep., Spail
Denmark had imports over 1000 t.

1 Inthe EPPO PRA for thousand cankdiseas€dEPPO, 2015h)it was noted that roundwood of walnut was commonly imported from the USA into the |
region in 1998013 (based on data from USE#AAS), the main importing countriéing Italy, Germany, Portugal and Turkey.

T
T

- Sawn wood

1 Acer(ANNEX 7Table7,8,9Regul ar i mports. For the cat eg lgdend toh nliieghh easntd wa@ln @08
t from Canada and, 200 t from the USA. The UKniported ca. 50% of theolume from Canada (282 t) and the US (890 t), and Germany imported mo
from Canada (230 t). 14 other countries imported smaller quantities. Maple wood is commonly used in particular for flooring.

1 Prunus(ANNEX7Tables1 0, 11, 12). Regul ar imports, small vol umes. F gointedahdesandg

woodd) in 2019 240 t from Can ad aandargany Bhé Eurostdt caegorylotimnsmedd SIAo n sno8 ¢ h g r |

coversPrunusserotina(host), a valuable timber grown in the USA and used in particular for furniture.

Birch (ANNEX 7 Table 13, 14)Regular imports from the USAnly to Italy and the UK (217 t in 2019). Otherwise small irregular volumes.

Poplar (ANNEX 7 Table 15, 16, 17). Stable imports from the USA and Canada. In 20¥901t6from the USA, mostly to the UK (ca.,2@0 t), also Irelan

(1,046 t). Ca. 150 t from Canada in 2019.

=a =
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Pathway

Round wood and sawn wood of hosts

1 Other deciduous sawn woodNNEX 7 Table 18). Significant and relatively stable imports from Cana@d %2 to 16 EPPO countries in 2019) and the |
(51,048 t to 20 EPPO countries in 2019). In 2019, Italy and Germany imported over S@84atat volume from the USA, with also significant quantities ti
UK (8,840 t) and Belgium (@20 t). From Canada, main importers were the UK (990 t) and Germany (790 thatdteglanswould be covered in this categc

Transfer to a host

Wood is often stored outdoors. If mature larvae or pupae are present in the wood, adults could emerge. Wood is oftese dtoferksts or trees, so transfer
considered possibl&dults present in the consignment onerging aults would need toffid a suitable host tree species, but both pegise a very wide host
range of forest, ornamental and fruit trees.

The survival of young larvae would depend on their developmental stage and the availability of enougblumeedvithsuitablemoisture However, the
conditions in drying woowvill become less favourable over tirfsee section 2.6]

Likelihood of
entry and
uncertainty

The EWG decided to rate round wood and sawadaeith bark which present the higher risks in the case of planfer planting, separate ratings were giver
hosts in Categy 1 (1A & 1B) and Category 2.

Regarding wood without bark, the EWG did not develop ratings but noted that bark favours the association (more lifeydtegesso@ated, and they may
survive letter). Consequently, the likelihood of entry on wood without bark is considered to be lower.

Main elements for thiikelihood ratings

- known interceptions of. femorataChrysobothrisand Buprestidae in trape

- both species are found in forest environments at origin. Many forest genera are hosts, includiegauigsiused for theirood

- C. femoratas known to emerge from cut hosts

- large tradevolumeof some host genera, at least to the EU.

The narrower distribution . maliin North America did not justify a lower rating for this spediesause the species is still present in a large area

For sawn wood, thentryis likely to be lowetthan for raind wooddue to less favourable conditions for development and suiigalwn woodandalthough still
hard to detec¢ialleriesare expected to bmore likely to badetectedn sawn woodhan in round wood.

For category 2the plant species may not bé@st and everthose that are hosts are not expected to frequently be attacked because if thieysveepecedthat
there would be dficient information in the lierature to classify them as known hosts. Both theserfaltiwers the likelihood of entry on hosts in categony i8.
noted that category 2 includes some species with high trade volumes.

Uncertainies transfer capabilitiegestsituation in Canaddor C. maliwhether deciduous wood is imported frodestern USAmajor coniferous wood
roduction area)whether category 2 plants are hosts

likelihood uncertainty

Round wood with bark of hosts in Category 1 (incl. C. femorata High Moderate
1A+1B) C. mali High Moderate
Round wood with bark dfiosts inCategory 2 C. femorata Low Moderate
C. mali Low Moderate

Sawn wood with bark (>6 mm) of hosts in Category 1 | C. femorata Moderate Moderate
(incl. 1A & 1B) C. mali Moderate Moderate
Sawn wood with bark (>6 mm) of hosts in Category 2 | C. femorata Low Moderate
C. mali Low Moderate
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Excerpt of EU requirements for round wood and sawn wood of various host genera

Commission Implementing Regulation (EU) 2019/2072: fraluglan$FSA¥or Pityophthorus juglaragidGeosmithia morhiteat treatment or squared to entirely remove the wood surfg
Quercugsquared to remove entirely the rounded surfakéeer dvad the water content is less than 20 %free bakdisinfected by an appropriatedrdtot water treatment, or if sawn, wit
without residual bark attachedirigthto below%@noisture contgiRlatanugPFAforCeratocystis platankiladrying to 20%). From the USA and CAcedsaccharykilrdried to 28 moisture
contentfraxinugPFAforA. planipennisbark and at least 2.5 cm of the outer sapwood removed or ionizingettaefiatitrgndt least.8 cm of the outer sapwood removed or ionizing
irradiationPopulugbark free or kidnying to 20%melanchig€otoneastgCrataegy£ydoniaMalusPrunusPyracanth®yrusSorbugPFAforSaperda candidaeat treatmentionizing radiatior]

In addition, certain emergency measures make specific requirements relevant f@: fanwdtasts. afalfrom the USA and Canada:

1 A glabripenn{€ommission Implementing Decision 20 28/898¢sculysAlnusBetulaCarpinueltisCorylusg-agusFraxinudalusPlatanusPopulusPrunusPyrusQuercusubraSalix
SorbusTilia UImusmported from Anglabripennisfeste@¢ountry (PFA or heat treatment)

1 P.ramoruniEU 2002/75Acer macrophyllukesculus californiQauercusPFA, stripped of its bark (+ squared or Béleat¥0content or disinfected by an appropaaterioavater treatmen
or for sawn wooihnor without barkiitied to below %P
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8.1.3Deciduous wood chips, hogwood, processing wood residiescept sawdust and shavings)

Table 7. Deciduous wood chips, hogwood, processing wood residescept sawdust and shavings)

Pathway

Deciduous wood chips, hogwood, processing wood residescept sawdust and shavings)

Coverage

Note 6(except sawdust and shavings)é is not repeated below to si mg
Where harvesting residues are in anothen than round wood (e.g. residues from squaring), the EPPO study considers that they would either&iteleft log
transformed ossite, in which case they become another commodity (e.g. wood chips, hogwood).

- compositiondepending on the intendede, wood chips are produced from one or a mixture of species. This is not known for the other commadities b
presumably be the same.

- presence of barkwood chips or hogwood may be produced from different types of initial material (e.g. wdoak witthout bark, postonsumer scrap wood
etc.). Processing wood residues are residues from round and sawn wood, e.g. madecirtsnanfl may have bark attached. As a consequence, at least p
these commodities may include some bark.

- size:woodchips are produced through a shredder using a rbaledsieve that defines the dimension of chips (e.g. <2.5 cm) oditwemsiongnot the third).
The Europeastandard on solid fu¢CEN, 2014)dentifies ten classes of wood chips [cut with sharp (dgfscal particle size 200 mm] and hog fuel [crushe
with blunt tools; varying size] according to the dimensions of the particles. In the class with the largest predefipdrtidesy a minimum of 60 weight
percentage (Wb) should consist of pactes with a height and a width intherangeof 2180 mm and a max | ength o Q@O0
%) can have a height or width of > 250mm and a max length of particles of 400 mm. There is also one larger size €Jassiil6@ Wweght and a width in the
rangeof3.153 00 mm) where the criteria for the coarse fract i o thatmostdcloselirelate
to the typical wood chips size-@0 cm), 60% of wood chips sholdd comprised in the range 3i1H0 mm, and 10% can measure -B5D) mm.As a
conseguence, both wood chips and hogwood can be quite large.

- intended useAll these commodities may be used for different purposes, such as pulp, fibreboard productiomuEpesgs, mulch.

Plants
considered

Confirmed, uncertain and very uncertain hosts (section 7 and ANNEX 4).

Pathway
prohibited in the
PRA area?

Partly, in some EPPO countries.

I n the EU, O6Wood chips, particles, sawdust, 8didayi saslgsyl d&wolmal avacsdrap @
statement that the wood originates in a country known to be frbgribfis anxius In practice, tis prohibits deciduous wood chips containBetulafrom the
USA and Canada.

Pathway subject
to a plant health
inspection at

Partly, in some EPPO countries.
In the EU, anumber ofspecific requirements made against other pests applyctowoodand would imply a phytosanitary certificate and inspection at impo
[see below the table].

import?

Pest already No interception®f C. femorataor C. malireportedko EPPO and/or tthe EU on this pathwa§EUROPHYT, 2021; EPPO Reporting Servia®t known for

intercepted? other regions. However, the EWG considered there were likely to be substantial practical difficulties in inspecting cursaganigs may contribute to the |
of recorded interceptions.

Most likely Given the size of larvae and pupae, both may be associated with this pathway. Some life stages would be destroyed at processing.

stages that may
be associated

Similar considerations for adults as for wood.
Adults are attracted to cut material like stumps or damaged branchee¢ien 2)and there is a possibility that they would be attracted to wood chip
consignments possibly creating a risk for hitchhiking of adults.
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Pathway

Deciduous wood chips, hogwood, processing wood residescept sawdust and shavings)

Important
factors for
association with
the pathway

Similar considerations apply as for wood. In additiorheavily infested trees cannot be used as round wood or sawn wood, they may be processed (e.g
chips). Trees of all diameters may be used for cME84 (2013) considered wood chips and bark as possible pathways femorataVKM indicated wood
chip sizes were highly variable and sometimes included larger fragments (>2.5 cm) and pieces of branches. Chips aisa @ $ity of deciduous tree
hosts thatould serve as potential hosts for polyphagous specie€. liie@norataandC. mali. Although not discussed by the authors, certain times of the yee
chip origin and harvest (e.g., spring) might pose a greater risk of importation of tfecdory sages (like late instar larvae, pupae aaliow adults) ofC.
femorataandC. mali that would not be impacted by chip suitability for food like the larval stage.

Existing requirements (e.g. in the E&alebased on size, i.e. that chips shoulddss tha 2.53 2.5 cm in two dimensionsindthe third dimension can be of any
size.These requirements would reduce the likelihood of association but applies only to certaiméhistmaybe not applied in all EPPO countries

The higher risk of introduction would arise from the presence of mature larvae or pupae, i.e. close to emergence diivhdplireing processing, they wou
not need to feed in order to develophe adult stage, and would metjuireinner bark (phloem), cambium or sapwood tissues to continue their developme
Older larvae and pupae Gt femoratglarvae 1825 mm; pupae-419 mm] andC. mali[larvae 1518 mm; pupae-d1 mm] are of comparable sizeA. bilineatus
[larvae 1824 mm, pupae-40 mm]andA. planipenniglarvae 2632 mm; pupae X24 mm](EPPQ 2013a & 2019h)Consequently, the EWG assessed that |
association o€. femorataandC. maliin wood chips would be similar to that assessed in the PRA.foitineatusi Chi ppi ng of i nf est
survivorship ofA. bilineatugDunbar & Stephens, 1974nd similarlyfor other agrilids such as. auroguttatugJoneset al.,2013)andA. planipennis
(McCulloughetal.,2007) 6. The <chipping process woul d caus & plnipgnhisplepaupae usihg aharizontal |
grinder with a 2.5 crd 2.5 cm screen: no evidence of survival was obseMe€ulloughet al.,2007) Chipping below 2.5 cm x 2.5 cm is considered effectiy
againstA. planipennigand therefore against bilineatuswhich has a similar size]. However, it cannot be excluded that survilargakor prepupae could hay
been found if a larger volume of wood chips would have been used in the expé@klantet al.,2012)0

Survival during
transport and
storage

As for association (abovehe EWGassessed that the likelihood of survivaloffemorataandC. maliin wood chips would be similar to that assessdtiénPRA
for A. bilineatus. [Quote from here onwardéBecause young larvae are mostly feeding on the inner bark (phloencgrabéal tissue, any of this tissue that is
present on wood chips would soon dry and not support larval growth. Survival rates of late instars may be higher tlyandiarsar

fiFurther, mortality of any insects that would survive chipping is prestionieel high since the chips are usually dry and because of possible other treatmel|
(Dunbar & Stephens, 1974; McCulloughal.,2007)0

In addition, young larvae would not be able to survive and complete their development since theofmoodin individual piecesvould not besufficient
Mature larvae and pupae can survive in the piece of wood in which they have survived processing.

Such commodities may be stored in big piles. The temperature in the core of the bulk for wood cligsomeyhigh (e.g. 55° C or greater) due to composti
effect, which will affect the pe¢McCulloughet al.,2007) This is an occasional phenomeramtording to/KM ( 2013). However, if it occurseimperatures in
the periphery of the pile argill expected to be much lower and seldom lefW&M, citing others) If adults havebeen attracted to the wood chifthey may
alreadyhave fedwhich may increase their ability survive.If adults emerge during transport or storage, they may be able to survive eating bark, but it is
known if this would be sufficient to allow matirmgnd egglaying as they normally feed on tender bark. Under normal circumstances, their life s{sawesIss,
but may be longer in cooler conditions.

Trade

FAOSTAT provides data for most EPPO countries, but groups coniferoumaiadniferous wood chips. For 202917 ANNEX 7 Table 19), Canada and thg
USA were major exportsof woodchips to the EPPO region (decreasing for Canada frdh®@® to 240000 n¥; increasing for the USA from 1.8 M to 2.5 M
m?). Turkey was by far the largest importer of wood chips, importing in 2017 ca. 98% of the total from Canada, and 85#aldirtmethe USA.In 2017, non
negligible exports of wood chipsoim the USA occurred to Germany (76,009),r&rance (85,000 # and Italy (193,000 & 23 other EPPO countrieslso
imported wood chips. NeBU EPPGcountries only have incidental imports.
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Pathway

Deciduous wood chips, hogwood, processing wood residescept sawdust and shavings)

Eurostaf(i.e. import into the EUprovides datafod e ci duous wood c¢ hWopddn chips dr pastialast(escl. thaseofl a kinadused principally 1
dying or tanning purposes, and coniferous wéod) a rwdod Waste and scrap (whether or not agglomerated in logs, briquettes or similar é&xchsawdus
and pellets) These data overlap several commodities described in the EPPO Study.

-Eurostatt wood chipsd | i kely covers EPPO hogwood;

-Eurostatt wood waste and scrapb6 would cover both d@pracessing resdues,passibly ofhanfesting o
residues, as well as other commodities that do not present a risk.

- wood chipgANNEX 7 Table 20)

* decreasing imports from the USA over 26270719 (1200 t to 600 t), to 17 EU countries, with volumes over 100 t only to France and Spain.

* Overall minor and irregular imports fro@anada to most EU countries (2 years over 20 t for 2 countries ir2Z20B7 otherwise smaller quantities). The onl
exception is a large volume to Denmark in 2019 3&00 t).

- Waste wood(ANNEX 7 Table 21) Minor imports from Canada (highest volume 79 t to UK in 2019), and from USA for most countries (to 28 t pecgma
to Germany (about,&00 t in 2018&019) and France (from B00 tin 2017 to 5800 in 2018 and 15350 in 2019).

I't is noted that the EU requires that O6wood chi ps  partfranBteit asHoelddhe acsompadi
with a statement that the wood dnigtes in a country known to be freeAdrilus anxius Thus,wood chips and wood waste from the USA and Canada shoy
containBetula

Transfer to a host

As for wood.

In addition, transfer would biacilitated if the commodities are usedtdoors (e.g. ground cover, mulch) or stored outdimsranough time prior to processing,
allowing emergencée.g. chips for energyYse of the wood commodities as mulch presents the highest risk (as facilitating transfer of pests to nearby trq
this is a minor use of such commodities.

Likelihood of
entry and
uncertainty

Likelihood of entry A lower survival likelihood (during processing, desiccation, and heating within consignments in transport) was thesoraio rage thi
pathway lower thn round wood and sawn wogathough such consignments may comprise large wood pieces, including from wood of a lower quality tk
wood). In addition, tansfer may be difficult, but wood chips are sometini@®d outdoors in big pileThere are lage trade volumes. Nknowninterceptiors (but
inspectionand recognition of the pest in the produateisognizedo bedifficult).

Uncertaintiestransfer capabilitiepestsituation in Canada, f&. maliwhether deciduous wood is imported from Western USA (major coniferous wood proj
area), whether category 2 plants are hosts.

likelihood uncertainty

C. femorata Low-Moderate Moderate

C. mali Low-moderate Moderate
Excerptof EUe gui r e me rcths pasp p Ipyairnd ctl e s§ sawdust , shavings, wood waste and scr

Commission |

and width, or

PlatanugPFAforC. plataror killdrying to 20%)om the USA and Can&daxinugPFAforA. planipenfjgcer saccharugrPopulugproduced from debarked round wood or kiln drie@delow
moisture content or fumigation or heat treAmmeat)chig€otoneasteCrataegyLydoniaMalusPrunusPyracanth®yrus& SorbugPFAorS. candidaor pieces of not more than 2,5 cm thic

mplementing Regulation (EU) 2019/2072: frahnglan§FA4orP. juglandendG. morbidar heat treatmer@yercugkiln dried to 20% or appropriate fumigation or heat tre

heat treatment 56 C far.30 m
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wood]

In addition, certain emergency measures make specific requirements relevant f@: o dtasts. afalifrom the USA and Canada fygabripennandP. ramoruntEU 2002/757) [as for

8.1.4Cut branches of hosts

Table 8. Cut branches of hosts

Pathway

Cut branches of hosts

Coverage

Branches traded for decoration purposes. It is unlikely that such material includes fresh leaves.

Plants considered

Cut branches of some confirmed, uncertain or very uncertain hosts rtragdxe andised (e.g. for decoratiorut branches of birch are harvesgstisold
in North America as decorations around Christmas time, without leaves, but no evidence of epgros/an found (EPPO PRA d&uyrilus anxiu3
(prohibited in the EU, see above). Cut branchd®rofius dulcisandP. aviumare harvestedndsold in North America as decoration (N. Wiman, pers.
comm.) Nomore data were sought.

Pathway prohibited
in the PRA area?

Partly, some hosts in some EPPO countries

In the EU:

9 plants ofBetulaother than fruit and seeds should originate from a country known to be fle@mfius Pl Ga n t s dtut branghesr and this therefore
amounts to a prohibition of cut brelres ofBetulafrom the USA and Canada.

1 Plants ofPopulusandQuercusother than dormant and free from leaves are prohibited.

Pathway subject to a
plant health
inspection at import?

Partly.Sorre hosts in some EPPO countries.

- In the EU all plants forcut branches argubject to ahytosanitary certificatePC) from non-EU countries (EU Directive 2016/2031 article 72 & 73). Thi
requirementovess all hosts, and would ensure some inspection at import.

There are no specific requirements madeeiation to other pests, which would imply targeted inspections.

Pest already
intercepted?

For the EU, no interceptiom this pathwayeported in EUROPHYT (2021).

Most likely stages
that may be
associated

Eggs may be associataith the barksurfacebefore larvae enter the batkarvae, pupae and callow adults mayirbthe branches

Important factors for
association with the
pathway

C. mali has been shown to use very small diameter stemsr{®). The minimum size of branches or stemgfdemoratais not known, but it has been
observed in diameters down to 1.6 €m cut branches, the minimum diameter for life stages to survive and cemgleiopment is probably larger becs
the branches willlry out after cutting.

Females araotconsidered likely to lay eggs @atbranchesunless they arireshly cut okept fresh by placing them in wat@renton, 1942 see section 2
Freshly cut materigl

Survival during
transport and storage

All life stages may survive in fresh branches, @sklopmenwill continuefor some timeHowever, amly mature larvae, pupae agdllow adultsare
expected t@omplete their developmerdllowing adults to emerg®elayed emergence is known on wood, but cut branah&®mall diameter would degral
rapidly, andoecome unsuitable

Eggs and younger larvae are not expected to complete their development in cut branches because the nigsidabtgiler time and probably becol
unsuitable as a food source.

If adults emerge during transport or storage, they could survive eatikgand the bark of small branches may still be soft enough), but as branches \
progressively dry, it is not known if this would be sufficient for maturation feeding.

Trade

No information was sought on the trade of cut branches of imstéhe EPPO region.
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Pathway

Cut branches of hosts

Transfer to a host

If adults emerge, they may be able to find a host. However, cut branches are often used indoors, and will degradevenpiciiess, adults may emerge
after the material is disposed of outdoors, in which fiadéng a host may be easier.

Likelihood of entry
and uncertainty

Likelihoodof entry Survival and transfer were the main reasons for rating the likelibbedtryas low, as well athis pathway waassumed thave a very
low volume There is more certainty th@ maliuses branches and completes its development, and uses potentially very small diameter branches/s

Uncertaintes whether the cut branches of some hosts are tradedMorth America, its origins, and whett@rfemorataor C. malicould be associated
with suchtradedmaterial

Likelihood Uncertainty
C. femorata Low Moderate
C. mali Low Moderate
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8.1.5Furniture and other objects made of wood of host plants

Table 9. Furniture and other objects made ofwood of host plants

Pathway Furniture and other objects made of wood of host plants
Coverage Articles made of wood, incl. those still carrying bark
Pathway prohibited |No.

in the PRA area?

Pathway subject to a
plant health
inspection at import?

Partly. In the EU, there are specific requir e men Beaulafordgriludanxiugbark and af
least2.5 cm of the outer sapwood are removed, or wood treated by ionizing irradiation) &nakiousfor Anoplophora planipenni@vood from a PFA, or
bark andat least 5 cm of the outer sapwood are removed, or wood treated by ionizing irradiation).

Pest ateady
intercepted?

For the EU, no interceptiom this pathwayeported in EUROPHYT (2021).

Plants corsidered

The wood of many hosts may be used to fabriftat@ture or wooden objectsThere idittle information available to study detailthe pathway for furnitur
and other objects made of wood of host plaBtnsidering a few other EPPO PRAs, this pathway was considered at |easbdoof:

- Juglans nigraPRA on thousand cankers disease),

- Betula(PRA onAgrilus anxiug,

- Fraxinus(PRA onAgrilus planipenni¥
This pathway was considered generallyApomiabungi a pest oPrunusspp.(EPPO, 2015a)it was expected that the wood would usually be dried b
being used for such objects. Various arguis for other pests appear valid @rfemorataandC. mali
For Pityophthorus juglandigScolytinae), it was considered that life stages would be exposed to desiccation, and possibly only late stages wotd)
complete their development and eneitgowever,P. juglandisis a bark beetle, which feeds in the inner bark (phloem), and thus is also closer to thi
potentially than buprestids during some of their-tifele.
For A. anxius it was considered that this pathway may present a risk if untreated/air driettBbarkd sapwood is used. This is often the case in rustic
furniture where whole logs with intact bark are used to construct table legs, bed frames, etc.
For A planipennis furniture made of lowguality wood presents a higher risk. The risk of entry from this pathway was considered as lower than tha
with bark (as fewer life stages may be associatetithedry condition of thevood).
For Aromia bungi(Ceramlycidae),it was noted thairvae and pupae can be present in furniture and other objects, in particular in wooden parts th
externally visible. Objects and furniture for outdoor use makes the transfer more likely than if they are intendeeédadrim®ors. HowevePRrunuswood
used outdoors would generally be processed e.g. dried and treated against potential wood decayers and pests.

Most likely stages
that may be
associated

Larvae, pupaand callow adults may be associated.

Important factors for
association with the
pathway

Life stages may be killed during the manufacturing process, and the wood would become less suitable for larvae as it dries. Ifppepaet amehe woo
adultsare likely to be ableo emergevenfrom dry wood Larvae make a path below the outer bark for earadult emergence However , t h
may be exposed if bark is removed during fabrication.

Only mature larvae and pupae would present a risk as young larvae would not beaiiplétetheir development. Even if there was sufficient matethe
further development would take several months, during which the attached bark and woodesglateand probably become unsuitable for larvae.
For most objects, except rustignitureand decorations, any hole would be seen as a defect.
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Pathway

Furniture and other objects made of wood of host plants

Sometraded wood objects are known to allow the movement of insects: the Ceramiyoidaehamus alternatusectoringBursephalenchus xylophily
andTrichoferus holosericeusave been found in dining chaifigjchoferus campestria a wooden cutlery tray, ahaptura quadrifasciatain a railway sleepi
(Hodgettset al., 2016; OstojaStarzewski, 2014)Emergence of beetles from furniture has been reported for cerambycids dohahamuspp. (Fere
2013), andsemanotuspp.,Chlorophorusspp.,Batoceraspp. (Duffy 1968; Cocquempot, 2007; Cocquempot & Lindeldw; 2010; Cocquempot & Gattus
[all cited in EPPO PRAS]

Furniture and other items made of wood would not be attractive to females, and probably not accessible to themaitdamgdoors. There would be
infestation of consignments of furniture or other items after fabrication.

Maturelarvae, pupa or callow aduls may be able to complete their development independent of moisture conditions, and the fact that ttees wee|
seasoned through aiirying is not sufficient to eliminate the risk. Seasoning throughdjing will probably eliminate the pest if assaigid with heat for
sufficient duration.

Survival during
transport and storage

Eggs and young | arvae may survive in the bark and woportnt faaors fosassooati
wi t h t h e Matad ldrvassapdiplipae are expected to survive and able to complete their development.

If adults emerge during transport or storage, they may be able to survive by eating bark, but it is not known if this suffidieht to allow for mating ai
egglaying. Adults also have a limited life spang3veeks).

Trade

There is no information on trade.

Transfer to a host

If male and femaladults emerge, they may be able to findate andostplant However this is unlikely forfurniture usedndoors. Other items may hay
a variety of uses.

Furniture would be stored before being sold to consumers, and there may be larger quantities of furniture/number ¢f mdiyvicuimg from the same
infested area, thereby increasing thance obuaessful transfer.

If used outdoorsadult emergence and subsequent larval infestation oftteeaimay be possibldf used indoors, the chance of successful transfer is loy

Likelihood of entry
and uncertainty

Likelihood of entryThe likelihood was not rated as very low, because in some conditions, there may be large infested consignments/nutinizkrals)
and a possibility for transfeor the furnituremay be for outdoor use

Uncertainies whether wood of hosts froinfested areas would be used to produce furniuiher objects, and there is a trade to the EPPO region

Likelihood Uncertainty
C. femorata Low Moderate
C. mali Low Moderate
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For all pathways and at the scale of the PRA area, the EWG considered that the current phytosanitary
requirements in place are not enough to prevent the introductidrfeimorateandC. maliinto the EPPO
region.

Overall rating of thelikelihood of entry combining the assessments from the individual pathways
considered:

Rating of the likelihood of entry Very low | Low Moderate Very high
n n n ’
Rating of uncertainty Low
n

8.2 Unlikely pathways: very lowlikelihood of entry

1

Wood packaging materiéincluding dunnagejhat complies with ISPM 19he EWG considered that the
assessment of this pathway was similahtdilineatug EPPO, 2019hb)

Uncertainty:very low.

Bark of hostdraded on its ownEggs may be present on the haakd larvae at thimterface between the
bark and the wood he bark on smaller host material would be too thin to support larvae, pupae and callow
adults and prevent exposure when bark was harveStedther types of barkthose life stagemay be
associated with large mies of bark, considering thatich larger piecemay also include some sapwood.

A high proportion of individuals would be damaged or killed during processing into bark pieces, including
larvae exposed between the bark and the wgodnger larvaearemost likely to be associatexth the
bark,but theyare unlikely to develop to the next stagdess sufficient inner bark (phloem), cambial, and
sapwood tissues were attached (which is unlikelyansferto a suitable host of adults emerged at
destinatbn would require certain circumstances, i.e. that the bark is kept or used outdoors at destination at
an appropriate time for adult emergence and sun{al. bark used as mulghThe trade volume is
assumed to be law

Likelihood very lowlow; Uncertairties: moderatewWhether bark of host species is traded internatiopally
Contaminating pesbn other commaodities or vehicladitchhiking on the outside or inside vehicles has
been shown to be a pathway Rarplanipennigor spread of adults at relatively short distances (i.e. between
neighbouring countrieglEPPO, 2013aHitchhiking is not mentioned in the North American literature for
C. femorataand C. mali Adults are not mentioned as being attracted to light (which may attracttthem
e.g. vehicles or containgrsAdults have a short life span, ca53veeks. Hitchiking may play a role in
local spread ifC. femorataor C. maliare introduced in the EPPO region (see Section 11. Spread), but is
not a pathway from theSA or Canada.

Uncertainty low.

Natural spreadC. femorataandC. maliare present only in North Ameaand entryinto the EPPO region

by nmatural spreads not possible.

Uncertainty low.

Sawdust and shavings, processed wood material;qoostumer scrap woo@ee definitions iANNEX

6). The EPPO Study on wood commoditiEPPO, 2015cssesses the risk as being low for all pests. Such
wood material is processed to a level that would not allow survival of theArgseggs, larvae or pupae
present in the initial material would dieiring production of these commodities,not be able to continue
development.

Uncertainty low.

Sawn woof hosts< 6 mmof thicknesswith or without barkLarvae pupaeand callow adultsvill be
damaged during the processitigany life stages are not killed, they are very unlikely to survive in such
material (see wood).

Uncertainty low.

Cutroses Rosas an uncertain host @&. femorataanda confirmedhostof C. mali. There are no indications
from North America that thee specieare pests in rose productjoror on theRosaspecies attackeand
there isnoreportof associatiorwith cut roses.

Uncertainty low.

Seedspollen,fruits (including nuts)tissue cuiure of hostsNo life stages are associated with these.
Uncertainty low.

Movement of individuals, shipping of live Buprestidae, e.g. traded by collectors.

The insect will most likely be shipped dead.

Uncertainty low.
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9. Likelihood of establishment outdoors in the PRA area

9.1 Climatic suitability

C. femorataandC. maliare present in North America in a wide range of climatic conditions. They normally
complete their life cycle in one year, buB2/ears are necessary in some northesasisee section 2.2)
Immature stages are mostly under the arkh sapwood in winter and are therefore protected fsbarp

drops in temperatur@and fromdesiccationimmature stages become damhin cold conditions. The northern
distribution limit in Canada does not appear to be linketthéqgpresence dfosts (as there is continuity af
leastPopulus tremuloideturther Northi e v.en i f A n o tobycComal(Steet & Button2015),

and it may be due to climatic conditions or other factors. Therefore, the coldest conditions in Northern
Scandinavia or Russia (Siberia, fzast), may not allow establishmaftC. femorataandC. mali

Comparisons of areas wheZefemorataor C. malioccur and the EPPO region:

1 Degreeday accumulation for the EPPO region and North Americ@. femoratarequires 412 Celsius
degreedays from 1 January base 2Q toemerge as an adult from the If@ge present in theee at the
start of theyear Thenumber ofdegreedaysthateitherC. femorataor C. malineed to completheir total
developmentre not known However,comparing the maps @rowing degreedaysat basel(C for
North America and the EPPO regjdhe currentdistribution of C. femoratacorresponds to the whole
EPPO region excefis northern partrfiost of Ireland and northetsK in the Westthrough Scandinavia,
to Siberia in the Eap{seeANNEX 8, Fig 1). Thedistributionof C. maliis within that ofC. femorata
and its northern limit is close to that 6f femorataand so it is expected the northern limits described
above forC. femoratamay also broadly apply 6. mali

1 Plant hardinessC. femorateandC. maliare present in the plant hardiness zor@q& least) ANNEX
8 Figs. 2 & 3). Therefore, it is likky that wnter temperatures would not limit their establishment in a
large pat of the EPPO region. Howevemnthern Scandinavia amibrtheasterrRussia are in hardiness
zones 12, like thenorthern part of Canada whe@ femorataor C. maliare not reported. There seems
to be a correspondence between the northern limit of distribution in Canada and the limits for plant
hardiness and/or degree dagcumulation.

1 KoppenGeiger climate classificationghased on Rubel & Kottek, 2010) (ANNEX 8 Figs. 4, 5, 6). Many
climate types that are present in the provinces/states of Canada and the USA where the pests are presen
are also present in the EPPO redisee Fig4, 5 &6 in ANNEX 8). However, it is uncertain if the pests
occur under all these climate types (tlee distribution within the provinces/states in uncertain). The
information available is provided as notes in ANNEX 8.

For both speciesatla is lacking on air temperature and humidity levels suitable for adults. It is also not known
if humidity would besufficient in the driest areas of the EPPO region. However QatmaliandC. femorata

in walnut orchard surveys, were trapped in the Central valley of California, which has an arid to Mediterranean
climate. Some areas of the EPPO regi@x. in partof the Near East, North Africa and Central Asia®
possibly too dry for establishmeriowever it is expected thanh arid areasifrigation may make conditions
suitable for establishmerdand in cold areasetting mght make orchards more suitable because of the rise of
temperatures.

C. malihas remained mostly associatith damage in areas of Western States that are dry, at least in summer
(in parts ofOregoni N. Wiman, pers. commBritish Columbia, California No information was available
regarding its presence in wetter coastal areas (in Oregon, this is under investigation; N. Wiman, pexs. comm
Barr (1971)mentioned its presence in sougstern British Columbia and eastévashingtoni.e. not coastal
area$. There is an uncertainty on whetl@&rmalicould establish in more mesic locations like the eastern US
or EPPO countries with wet summers. In particular, there are no confirmed establishméntmaifin
southeastern USA (warm and humid) despite regular trade of nursery stock anioroodesedregions.

In conclusion, C. fenorata and C. mali are present in a wide ange of climatic conditions in North
America. The EWG assessed that the climatic conditions are suitable for establishment in the major
part of the EPPO region for both species, but there is more uncertaintydr C. mali on the area that
would be suitablefor its establishment

9.2 Host plants

Note: All elements considered relevant to the PRA are presented in this section. However, readers wishing a
rapid overview can focus on the bold highlighted text.
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The EWG assessed that the availability of host plants will not limit the establishment @f. femorataand
C. maliin any area of the EPPO region.

C. femorataand C. malihave a wide host range amongst deciduous woody plants. Establishment may be
facilitated by the conditions in which trees and shrubs are grown, such as: dense presence of hosts;
conditions favouring attacks (e.g. areas of extensive new plantings, areas where trees are especially
stressed); private gardens and amenity land and forests may be more favourable becaudeless
manageament; urban trees are also often stressed and not dely managegdand some species (e.g. maple)
are susceptible to high attack rates in these environments.

C. femorataand C. mali have attacked many species exotic to North America, anslould probably be
able to find new hosts in the EPPO region. The host list IANNEX 4 provides basic information on
hosts. Generalaspectson the hasts in the EPPO regionare provided below. Details on the presence of
main hosts in the EPPO regions are provideth ANNEX 5 for the main hosts.

Many host species are nativeNorth America and are mostly used as ornamentals in the EPPO rEgi®n.
includes Acer rubrum (especially attackedy C. femoratain SoutheasterrJSA nurseriesand urban
landscapégs Some North American host specas natiralized in the PRA area. Some have been planted for
forestry orornamentapurposes and are now also widely present in the EPPO region in thAseitchegundo
(introduced as ornamentalRrunus serotina(planted as ornamental, timber production &od soil
amelioratiori CABI, 2021)for example are assiated with oakhornbeam forests in Europe (European Atlas
of Forest Species, 2018).

Somehostsare present throughout the region (e.g. appber, Populus Betulg), while othershave a more
restricted distribution that excludes the northernmost andreasbst areas (e.§astanea, Corylus, Juglans,
somePrunus Pyrus.

The host range of botbestspeciesomprises many species of importance in the PRA area in various

conditions.The different uses are given for each species in ANNEX 2

9 For fruit or nut production (commercially or in gardens, and sometimes also present in the wild). In
particulat the host range . maliprobably covers most major fruit trees and bugitested in the EPPO
region(exceptCitrus andVitis).

1 In forestsfor wood prodution, including commercial plantatiorfeatural or planted), including genera
such aBetulg Populus

1 In the wild native and naturalized host$ both C. femorataand C. mali are components of various
ecosystems, including forests, mountains etany host species (or related species in the same genera)
are endemic to the PRA area and grow in the wild, and may cover extensive arédddNEe€5). The
abundance of wild hosts would favour establishment, as the pest may not be detected befoitk it is we
established. Some of tkenfirmedhosts or related species in the same genera grow in the wild¢erg.
Aesculis, AmelanchierBetulg Carpinus CastaneaCeltis, Cornus Corylus CrataegusJuglans Malus
Ostrya,Populus Sorbusetc.).Central Aga, being the centre of origin and of diversity for many fruit and
nut trees, has wild populations of walnut, apple and ap(iPO, 2020b)

1 As ornamental§private and public gardens, landscaping, cities). Utlegas can be found in urban forests
and woodlands, public spaces, gardens, along wateavalas street trees\ wide range of ornamental
tree species are planted in these settings, including manindigenous tree species (even more in
botanical gardensUrban trees are sometimes considered as being at the frontline of invasions because

they are close to points of entry, such as harbours, airports or companies receiving commodities. Among

host genera, thiollowing are mentioned as suitable or planésdirban trees in citieacrossthe EPPO
region (considering onla few cities: Bologna, Moscow, 5 Nordic cities, Central Asian citidger,
AesculusBetula,Carpinus Cercis CrataegusDiospyros Fraxinus,Juglans Malus, Platanus Populus
Prunus Quercus Salix Sorbus Tilia, Uimus(EPP0O,2020b)

Even in areas dominated by conifers in the EPPO region, deciduous bushes or treepnesgnband used
ashosts. In the boreal part of Europe and in northern RiBsiala pubesceris widely present and associated
with pine or sprucéBecket al.,2016; Pividoriet al.,2016) In FarEast Russ, 75% of the total forest area is
occupied by conifers, but the main rooniferous trees (12 species in the ged@ex, Alnus Betula Fraxinus
Populus Quercus Salix Tilia andUImug cover ca. 2800 million ha; an analysis of the vegetation zones of
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FarEast Russia names ca. 40 raumiferous trees, 30 bushes and 10 vifiEeRBPO, 2020lziting Krestov,
2013).

9.3 Biological considerations

Forthe potentiakéstablishment of a population, there should be simultaneous entry of individbath eExes

(or a single mated femaleé)dults live for about & weeks, and may need to feed, find a mate and a host for
maturation feeding and oviposition. If mating ocwuring transport, mated females may escape the
consignment at destination, find a host and lay eggs. Females mayl189 €ggs.

C. femorataandC. maliprobably share some host genera with some n@ingsobothrisspp. in the EPPO
region (given the high number of enden@brysobothrisspecies). There is no information indicating that
establishment could be prevented by competition from exi€imgsobothrisspecies in the PRA area. In the
USA, several species catsobe found developing in the same trEmally, it was considered unlikely that
natural enemiewould prevent establishment.

9.4 Conclusion orestablishment

The EWG rated the likelihood of establishment outdoors dsfoigboth species (not very high because the
pests are not known to have established in other areas toHianever, there is a moderate uncertainty for
C. mali(related to tharea that would be suitable for establishment).

C. femorata
Rating of theikelihood of establishment | Very low | Low
outdoors 4 4

Rating of uncertainty

C. mali
Rating of the likelihood of establishment| Very low | Low Moderate
outdoors A A q
Rating ofuncertainty Low
n

10. Likelihood of establishment in protected conditions in the PRA area

C. femorateandC. maliare pests of woody plants, which @@ normally grown under protected conditions
in the PRA area. Both species @mplete theirife cycle on young plants, includimmrsery plants. Nursery
plants are small and managed, and damage may be detected early and the pest eliminaddlteémnerge.
C. femorataandC. maliarenot likely to maintairindoorpopulatiorsin the long term ithe facility is managed
andcontrol measures are takdhintroduced in an area whetigey cannot establish outdootbey could be
eradicated from the protected conditions.

The EWG chose to not rate this question, as it icoasidered relevant for these pdsist known as pests
protected conditions

11. Spread in the PRA area

Natural spreadNo specific data erefound on the flight capacity df. femorataand C. mali and current
observations relate to flight at shalistances (up to 110 m observés@e sction 2.4. The EWG did not
exclude thatC. femorataandC. malimay be able to fly over long distances (more than 1 km), as known for
other BuprestidaeAs with other Buprestidae, it is expected tidien host trees asbundantthe spread is
minimal (seeSection 24). Both C. femorateandC. maliare polyphagous, which would favour finding hosts
in the vicinity of the tree or shrub from which they emerdé¢any known hosts are native and widespread in
the EPPO regiorSpread would alste facilitated byattacls on woody plants currently not knowas hosts,
andsuch attacks areonsidered likely

Trees planted along roads, in cities or elsewhere may be in a condition favouring attadke (ewgaterand

heatstress, salt in wintereduced growthetc.) and may constitutaological corridors for the spread of the
pest in the EPPO region. Large areas of new plantings may also favour theuibtpih of populations and
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further spreadJnlike monophagouspeciedike A. planipennis polyphagous spges likeC. femorataandC.
mali will have more potential corridors for spread.

Humarnassisted spreadC. femorataandC. malicould also spread ovasrigerdistances via transportation of
plants for planting, wood, wood products, and wood packaging material (if not treated according to ISPM 15).
There is a large trade deciduouswvoody plants for planting and wood within the EPPO region. Within the
EU, an BUJ plant passport is required for all plants for planting (excluding seeds) according to EU regulation
2016/2031jmplying inspection of the place of production. However, infestation by young larvae may not be
detectedor several monthantil significant ymptoms appead@mage isnore apparent in winteand most
apparenthe following springSpring is the optimal time to survey for larval damage

Transport of the pest as contaminant on vehicles orhosh commoditiesnay also play a role locally,
particularly if trees in car parks are attackalthough no specific record was foundNorth America.

There are many buprestids in the EPPO regitnich might affechow early the pest is detectéd addition,
regional droughts or othe@mvironmentalconditionscould affectvegetationappearancand mask damage
symptomsleading to delayed detection

C.femorata

Rating of the magnitude of spread Very low | Low Very high

Rating of uncertainty

C. mali

Rating of the magnitude of spread

Rating ofuncertainty

Summary of uncertainties (for both specielsia lacking about natural spredaw rapidly it will spreadvith
trade C. femorataandC. mali are more polyphagous, iligher uncertainty for movemeint trade whether
other pathways would contribute to spréad. firewood between countriefpst preferences which may alter
spread rates, as well as favour population development

12. Impact in the current area of digribution
Nature of the damage:See details in section 2.5.

Impact in Canada. No mention was found of environmental and social impact, and very little on economic
impact, only forC. mali Historically C. maliwas considered one of the worst enemies of newly planted trees
and shrubs in the Pacific coast states and in British Coluf@hipizziet al.,1982) It was recently reported

as a pest of apple (attacking apple saplingenim area oBritish Columbiawith unique climatic conditions

for Western Canada (low rainfa{\cheamponggt al.,2017) and this was only the second record as a pest in
that province(Acheamponget al.,2017) Most of Canada probably has suboptimal climatic conditions for
both species

Impact in the USA. Historically, C. femorateandC. maliwere considered as serious pests of fruit and shade
trees,C. malibeing, according t®urke (1919) Af ar more common and injur.i
femorata . A m €hrygabdthris C. femorataand C. mali have been the two species causing greatest
damage in nursery, nut and fruit production systéhaslesso, 2019y he impact byC. femorataandC. mali

in the USA is economic. Changes in cropping practices and climate change may be thetbauseenft re
emergence of flatheaded baédreferring toC. maliandC. femoratd as pest$Rijal & Seybold, 2019a)For

both species, damage has been reported mostly from sonatkern areas (e.g. California f6r mali and
Southeastern states f6r femoratd, andalso in some conditions in northern aréag.C. malion hazelnut in
Oregoni N. Wiman, pers. comm.Recent significantamage byC. malihas beemeportedmostly in areas
with dry summes (see section 9.1and damage b§. femoratas higher in warm and humuaimates In other
areas, although the pests are present in the environment, attacks to nurseries or fruit orchgedsnaiby

43



not reach eonomic levels, buhe pestmay emerge whesuitable conditions occife.g. extensive planting of
trees at a sensitive stageee examples of hazelngecanandsugar mapleAcer saccharinumbelow - or
plantings of trees that are not suite@tparticulararea such as the wrong plant hardiness zéme endemic
widespread species like. femorataand C. mali, damage may be less reported than in the case of invasive
species such as. planipennisin addition,damage on trees in the environment, such as landscapeeses
notbe reported to the same extasin commerciaproduction (nursery and fruit). Finally, damage in nurseries
may be undereported. It was noted that significat#gmage byC. maliis reported in dry areasvhichmay be
linked to the fact that plants are stressed in such conditions.

| C. femorata \

Currently,C. femoratahas impacespecially on commercial nurseries and landscapes trees (including urban
trees) due to mortality of young newly transplanted or weakened trees, or loss of value/unmarketability of
trees attacke@Hansenet al., n.d.; Oliveret al.,2019a, 2019b, 2010; Vanei al.,2012) C. femoratacan

cause rapid decline of economically important h¢snsenet al.,n.d.). It attacks vulnerable nursery tree
species (e.gAcen during the entire production cycle (~5 years) with about 5% loss during each year of
production(Oliver et al.,2019b) A single larva can girdle a young tree within one se@ildanseret al.,n.d.).

Damage byC. femoratds more often reported from southeastern USA, and few publications mention damage

in other areas.

9 Significant losses have been observed in Tennessee and North Carolina when growers peadcitesee
treeliners @diameterca. 2.5 to 3.75 cirfrom west coast suppliers, whigrere subsequently transplanted
without irrigationand often root pruned to facilitate mechanical transplar{@iyer pers. comm.)C.
femoratahasalsocaused damage on nursgmpwn and landscape trees in Oklahoma, GapKentucky,
Tennessee, numerous western stéBeske, 1919; Fenton, 1942; Pottral., 1988, Oliveret al.,2010)
and Alabama (J. Oliver, pers. comm.)

1 In Missouri, C. femoratais recorded as being especially common in nurseries and urban landscapes,
attacking young trees suffering from various stress fatitasRae, 1991)

1 In Oklahoma,C. femoratacauses substantial damage to ornamental plantings, nursery stock and a wide
variety of fruit and shde trees, killing many recently transplanted shade, pecan and fruit trees. It sometimes
attacks and kills large, welistablished trees if under drought or other sifieebek, n.d.)

1 In Tennesse&;. femoratadamage levels vary among different nurseries, which may relate to issues like
proximity to forest sources, vulnerability of trees, species planted, borer populations from previous
infestations, and management efforts (J. Oliver pers. corReskarch fiel surveys regularly find maples,
dogwood Cornug, crabappleNalus), redbud Cercig, and some cherrnyPfunug with flatheaded borer
issues, while growers also indicated flatheaded borer issues with horniapiaifg. It is noted that the
pest is curretly under control in nurseries (relying on wide use of imidacloprid soil drenches), and that
serious damage is avoided for most h¢Sisver et al.,201%).

1 In Georgia,C. femoratahas beera sporadic and minor pest in pecan, ornamental and tree fruit systems
(AcebesDoriaet al.,2019)

1 In the North Central USA, substantiadortality of Acer saccharinunwas observed during trials on
intensively managed hardwood forest systems (grown using conventional agricultural as well as forestry
methods, as an alternative to natural forest productidoyle et al.,2005 see below).

9 Even wherdhere is no significant damage reported by nursery growers (such as Ohio or Minnesota), trees
have been found damaged in other settings (e.g. landscape trees) (J. Oliver, pers. comm.).

It is not known if extension publicatiormiied abovaefer to the wholdemoratacomplex Some very recent
publications differentiate betwedh femoratas.s.and other species (e 4shman &Liburd, 2019,0liver et

al., 20193. There is not a complete overviewwhich other species of tHfemoratacomplexmay damage

nursery stockTo date, three species in tlenoratacomplex (other thaf. femorata’ i.e. C. rugosiceps, C.

viridis, C. adelphfhave been found associated to nursery trees in a research collection in Tennessee, though
less frequently tharC. femorata(J. Oliver, pers. comm.). Othe&Chrysobothrisspecies €. azurea C.
chlorocephala and C. sexsignata have also been reared from Tennessee nursery stock (J. Oliver, pers.
comm.).

Most damage quantified in the literature redate young Acer trees (Hansen, 2010)but literature on
guantitative impets are generally quite scarce. It is possible that other hosts are damaged to a similar extent,
but that information on the damage is either not available or could not be located in the time available for this
PRA
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1 Acer have been particularly susceptibte Kentucky and Tennessee, especidllyrubrum which is a
popular ornamental tree widely grown by the US nursery ind(Bwiteret al., 1988; Seagravest al.,
2013; Oliveret al., 2010) In insecticide tests performed in Tennessee nurseries during 2005, non
insecticidetreatedA. rubrum(control treatment) had levels of damagetyemoratan 2005 that ranged
from 2.3-41%. Untreated plants or plants receiving ineffective treatments continued to sustain damage
every yearAcercrops in middle Tennessee nurseries commonly sustadi9Zblosses by the 3rd to 4th
production yea(Oliver et al.,2010) During a p&iod of intermittent drought from 1979 to 1983, nurseries
in Kentucky and neighbouring states suffered severe economic losses due to infestation of young maple
trees, particularhA. rubrum with infestation rates reaching 30% or more in nurseries, accompanied by tree
mortality or unmarketable tree&. rubrumrecently transplanted to urban landscapes also suffered damage
(Potteret al.,1988)

1 Inintensively managed hardwood forest systems usirgaccharinunin the northcentral United States,
C. femoratecaused over 40% mortality of firgear treegCoyleet al.,2005,citing others).

1 Acerspecies and cultivars have been shown to differ in susceptibil@yfeanorataattack(Seagravest
al., 2013)

Few data were found on impact on fruit hosts.

i Pest in apple orchardg&mes, 2018; Eaton, 2011; Fenton, 1942) femorataoccasionally becomes a
problem on trees of piigearing age and in organic orchards, and management is needed irribigher
orchards. In conventional orchards, insecticides applied against other pests@ofgnobrata except in
trees of prebearing ag because they are usually sprayed less frequently (Eaton, 2011). In North Carolina,
C. femoratais of relatively minor importance in commercial apple orchards because-fpeattum
insecticidesareapplied (IPMinfo, 2004).

1 Recorded as agst of pecartCarya illinoiensis(Thompson & Conner, 2012 ith more damage on nursery
trees, newly set trees or old weakened treggecidly on the sunny sidéMulderet al.,n.d.) (Oklahoma).

1 Potential new pest of Southern highbush blueberxiasdinium darrowij in Florida(Ashman & Liburd,
2019)(C. femoratas.s). About 8% of the bushes sampled had injury that appeared to be associated with
Chrysobothrisspecies owood boringbeetlesC. femorata(s.s) andC. crysoelavere found in branches,
and veral othelChrysobothrisspecies were also associated with the plarapiged), including, for the
femoratacomplex C. viridicepsandC. shawnee

C. mali ‘

Historically, C. mali was considered one of the worst enemies of newly planted trees and shrubs in the
continentalPacific coast states British Columbia(Capizziet al.,1982) andhas long been recognized as a
problematic pest for new oralds, shade trees and certain forest spédigmanet al.,2019) In the 1920s,

C. maliwas known to attack nursery trees, orchards, newly planted street trees, astneef in parks and
cemeteries. In some localities of California, attacks in orchards were common (for example on apple, currant,
prune, plum, sweet and sour cherry, peaghicot). Losses could range from a few trees per orchard to 95%.
Damage was apparently greater in mountains, probably because of the proximity of many natjBetests

1929) Such damage is particularly detrimental to fruit growers since it potgntiatilves the death of young

trees during their first three years, while trees have not yet produced fruits.

Wiman et al. (2019 0te that there has belitie recent research in orchards, while at the end of the 1960s, it
was a major pest for some o rRijah @01% dtingiDavise€a.]196B)or ni a
mentions thatC. mali has been reported as an occasional pest in orchards (walnuts, almonds, cherries, and
plums) on trees with compromised heal@urrently, it is still considered pest problemin US Pacific
Northwest nurseries (N. Wiman, pers. comm.).

A number of publicatins from the end of the 1990s by the IPM Centers for various fruit trees meéntizadi

In California on appleC. maliwas an occasional pest and a serious problem in newly planted orchards; it was
not uncommon for 25%f trees in ayoung orchard to bkilled unless preventive measures were tatBivi

Centers Crop Profile, 1999). Similar issues are reported on pear in Oregon (1999)
(https://lipmdata.ipmcenters.orglgce_report.cfm?sectionid=40&sourceid=p44prune and almond in
California (ttps://ipmdata.ipmcenters.org/source_report.cfm?view=yes&sourgeid=5

Recentmentions of damage relate to nurseries and fruit crops:

1 C. malican be an issue in shade tree production blocks, particularly grafted species, and where stress
occurs. Growers typically burn infested tréRpsetta, 2018iting others)

1 In 20182019, C. mali has become a widespread issueEimglish walnut Juglans regia of Central
California, fromyoung tomatureand hedlity t rees (fl agged b-takebesymgee
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on tree trunks). Windbreak following attacks is also mentigRgdl & Seybold, 2018). High incidence
was observed in 2019. Two orchards &nd 2 year old) had over 38 trees infested (trunk). In a 3rd
orchard (Byearold), the pest attacked various parts of the tree (twigs, branches, limbs, and trunk).
Infestations were found in young-§lyears) to mature {BO years) orchards, irrespective of the variety.
Damage orapparentlyhealthy trees was found, and the pest was not limited to wounded and sunburn
damaged branches. The damage was random within orchards and within trees (Rijal, 2019). The new
infestation fAappeared to be muitrbughoua thewalaw grosvingg a n c
regions of Californiad. The damage obserRmd did
& Seybold, 2019h)

1 InOregonC. malihas caused serious problems for establishment of hazelnut orchards in racsitlye
up to 35% loss in some orchar@regon produces 99% of US hazelnuts), and it also attacks apples and
cherries\Wimanet al.,2019) In hazelnut, the main economssue is the loss of yog hazelnut trees in
new plantings due to girdling of the main stem/trunk. Attackg hyalialso occuin brancheshroughout
the canopy in diseased orchards, especiallyazelnuts attacked by the fungisisogrammaanomala
However, the disease is the main issue in these orchards, and att&ckmalyare not considered an
economic issue (N. Wiman, pers. comrRgcent dry, hot summers, suboptimal planting sitgsd rise
in new acreageand poor managemeate mentione@ds possibldactors favouringhe recent increased
attacks in hazelnut crogKeyeset al.,2020; Mugiceet al.,2020)

1 Some damage to bluebel(y. corymbosunhybrids)has been reported from Califorr(serious damage
in some years in the Central vall@ndto a lesser extef@regon(Cabhill, 2020) In the San Joaquin valley
(California) damageto blueberriesis occasional(Haviland, n.d.) In the Pacific Northwest pest
management handboolstps://pnwhandbooks.oiglC. maliis dealt with inrelation to apple, plum and
cherries.In California, UC IPM (2020)provide guidance in relation to apple, apriddtieberry,cherry,
prune, plumandpeach Almonds are also atthed (stressed treg@§trand & Ohlendorf, 2002)

Environmental and social impactof C. femorataand C. mali

No reports benvironmental or social impacts were foundMithigan, thefemoratacomplexis part of the
forest environment, especially associatéth oaks(Redilla & McCullough, 17), but trap captures were
used in the study and did not confirm oak as the origin of the béRteldla & McCullough, 2017)Burke
(1929) mentions that in native foresttacked byC. mali generally only part of thigeeis killed (bark on one
side of the trunk, or entire branch) atidit the entire trunk is rarely killed. At that time, in Oregon and
California, damage in foresivas greatest on alder, hazel, and mountain mahoyamyDriesche et al. (2012)
includeC. femoratgbut notC. mali) in a compilation on forest pests with similar damage as in other cantexts
i.e. especially to newly planted or stressed trees; young trees may be girdled anthkgéedrees may show
injuries through loss of large patches of bark on trunks.

Existing control measuresagainstC. femorataand C. mali

Management is complicated by the wide host raitgsen, 2010&nd the fact that infestations are usually

not apparent until the lareare large enough to produce visible injury on the trunk surface orrbdéstzack

occurs (see section 2.7). Management measures seem to be applied mostly to newly planted trees and young
trees. The methods described in the literature apply to both pests, although chemical control is apparently more
commonlyapplied againgC. femoratain ornamental nurseries, probably linked to the availabilitaloélled
insecticidesthat are more limitedor fruit or nut bearingcropscommonly attacked bg. mali. Although
recommendations appear to differ slightly for nurseries, landscape trees, orchards and gardens, they are basec
on the same methods. It is worth stressing that extensive research is continuing in the USA to develop control
methods, and providetatnatives to insecticides (eAddesscet al.,2018; Dawadet al.,2019; Oliveret al.,

2019a) The current section focuses on control options that are still recommendeedn literature

Chemical control

- Soil drenches targetg larvae in the treesSystemic imidaclopridbased soil drenches are currently the most
effective control method availab{@&ddessocet al.,2019citing Oliver et al.,2014). Systemic neonicotinoid
drenchesrethe main control method used in nurseries wigeriemoratadamage is prevalef®Oliver et al.,
2019b), providing 24 years (imidacloprid) or 1 year (dinotefuran, clothianidin) of protedtiamials with
youngAcertrees (Oliver et al. 2010lFor landscape treeBaker(2019)notes that imidacloprid soil drenches
can becombinedwith insecticide sprays on trunks and larger branches. A recent(gtddgsscet al.,2020)
deals with optimizing imidacloprigoil drenches and how presence or abseficeeed affects treatment
effectiveness.
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- Trunk spraysChlorpyrifos,bifenthrin and permethrin trunk sprays are commonly (8ddesscet al, 2018

citing Oliver et al., 2014).Krischik & Davidson (2013xlso menibns imidacloprid, andBeddes & Caron
(2014)carbaryl.Clothianadins authorized again§t. malion hazelnytand ambdacyalothrin is also use@N.

Wiman, pers. comm.Prophylacticcalendar sprays with broagbectrum insecticides have been ug@liver

et al.,2010; Potteet al.,1988) Such sprays at appropriate intervals are still part of control recommendations
especially for young tred8aker, 2019; Krischik & Davidson, 2013gBek, n.d.)LeBude (2019notal that

sprays on trunks are required multiple times per year, and that missed or poorly timed applications increase
the likelihoodof attack during the 24 to 60 month production cycle of shade treastiErn USA.

Thelife stagetargeedby trunk sprays is not clear (i.e. targeting adults, or eggs before or when they have been
laid, larvae when theyatch or all these stagggOliver et al., 2019a) In addition, nonitoring to time
insecticide sprays is difficult. Monitoring folamage is not appropriate, because when damage is sufficient to
be detected, the value of the tree is usugllgadycompromisedOliver et al.,2019a) Similarly monitoring

for thepresence of adults gives only partial information as the trees may not be susceptibleksjOliver

et al.,2019a)

It is not clear if the methods recommended in the literature for timing insecticide applications aire used
practice.One such method monitoring for injury in late winter and flagging trees for monitorfogadult
emergence in the spring to time apptions(through regular monitoring for Bhaped holes after removing

frass, or cutting infested sections from several infested trees and holding them in a cage(Brasidzt)al.,

2013) The use of purple panel traps covered with sticky material is also mentioned, but these traps catch other
buprestids too, and species should be ident{ff@dnket al.,2013)

Alternative insecticide strategies (e.g., anthranilic diamideshkaantriniliprole or cyclaniliprolgare being
investigated in the USA to avoid heavy reliance on a single active ingredient like imidacloprid and reduce the
potential for insecticide resistance development. Insecticide research also is focused Ghrggudrothris
species including comgk members involved in tree attagkdiver et al.,2019a)

Cultural control methods

Various control methods aim at maintaining tree health and controlling ex@tifegnoratgpopulations. In
walnut orchards in California, cultural methods are critical as there are no insecticide registere@ agilist
(Rijal & Seybold 2019a)

- Proper planting practices

9 Choosing ppropriateplanting site (inaldingsoil) (Beddes & Caron, 2014; Olivet al.,2019b) and
species and cultivars that are waliited to the growing sit@eddes & Caron, 2014)

Planting noninfested material (Capizet d., 1982)

For Acer, using lessusceptible species and cultivgggagravest al.,2013)

Avoiding planting too deep (Krischik & Davidson, 2013; Beddes & Caron, 2014; @fi\adr,2019b).
Planting trees with the grafinion facing north decreasthe probability of infestation by as much as 40%
(LeBude, 2019). However, nursery growers considered this impractical because many tre88@2D00
are planted ahe samdime, at a rapid rateand are often covered with soil from holding barns making
location of the graft union challenging (if the tree has a graft union as opposed to c(@iivgs)
2019Db).

=A =4 =4 =4

i Proper plant management

1 Adequate water, mulclandfertilization (Baker, 2019Hanseret al.,n. d.; Rebek, rd., Ames, 2018
MSU, nd.; Krischik & Davidson, 2013; Beddes & Caron, 2014

1 The use of cover crops sown within the tree rows in nurseries was recently found to be a viable alternative
to insecticides (possibly by changing the microclimate at preferred oviposition sites, or adiingka
camouflage or interfering with adult access to oviposition sites) (Adeessg2019; Dawadet al.,2019).
Poor weed control in nurseries has a similar effect (Addetsab, 2020). Neither cover crops nor weedy
nursery fields are presentlyagsin commercial nurseries deliberately@ifemoratacontrol (the presence
of weeds affects tree growth), but rather cover crops are used in row middles for other plikp@sesion
prevention or nutrient addition, or weeds are allowed to grow due to poor herbicide management (J. Oliver
pers. comm.).

9 For walnut orchards, removal of weakened, injured, dead, and flagged bréRighle® Seybold, 2019a)

- Preventingemergence of adults from infested material
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Inspection of host tree trunks for borers once or twice during the growing season (Ames, 2018 for apple)
Removal and destruction of infested, dead and dying matenidhruned branches (Rebekdn

Solomon & Payne, 198&apizziet al.,1982 Solomon, 1995Beddes & Caron, 2014).

1 Not piling firewood near susceptible host productions @pgle orchard) as adults may emerge in the
summer after it was cut dowEaton, 2011).

=a =

Physical control methods

1 Proper support so that trees grow straight (Eaton, A@8&#)sectioR2.6).

1 Avoiding injuries e.gby equipment, wind breakage, frost, fire, sunscald, drought, winter injury (Solomon
& Payne, 1986; Capizat al.,1982). Fresh wounds can be painted with pruning compound (Solomon &
Payne, 1986).

1 To prevent winter sunscald (occurs in late winter whenesqoosed bark is heated during the day and
frozen at night), the trunks of susceptible trees can be wrapped with white tree wrap in late fall, from the
base of the tree to the lowest limbs (remove the wrap in early sfiBedjies & Caron, 2014Trunks may
be painted with a mixture of white latex paint and water (Beddes & Caron, 2014, Solomon, 1995).

9 Protecting young trees from sunbuiRijal & Seybold, 2019a)Shading the trunks of young trees by
pruning to head the trees low or by wide stakes, flat board or post (Brooks, 19iZ%;j €&al.,1982).

1 Wrapping trunks islsorecommended by some authors to create a barrier to oviposition. Various materials
are recommended such as newspapers, wrapping paper, burlap, crepe papertGhpiB82; Solomon
& Payne, 1986, Rebek, nad e ) ; for apple trees, window Sscreen
2018 for apple). Tree wraps are mentioned as a possible method on landscape trees (Baker, 2019). In a
nursery grower s me e twem gonsidaered Tmpnaaticétime anck codt) gieer thewr a p ¢
high number of trees produced in nurseries (Olateal., 2019b). Evaluation of various commercial tree
wrapping devices including Tree Pro Tree Protector, Tree Wrap Crinkled Paper, Vendura® Biodegradable
Tree Spiral, and TubékreeShelter®, also did not prevent Chrysobothris attacks (which apparently crawled
under the wrap), and the high moisture beneath the wrapping material increased nectria trunk canker
damaggFareet al.,2018)

Biological control

Predators and parasitoidan reduce borer populations under natural conditions but their role in ornamental
nurseries and landscapes is unknglnanket al.,2013) However many of the parasitic wasps that are reared

from flatheaded borer infested materials in the spring emerge after the borer damage has become extensive
and the tree quality is ruined (Oliver, pers. commibBere are no commeal biological control agest
avdlable for C. femorataor C. mali Species mentioned in the literature as attackinfemorataor C. mali

are listed inPANNEX 9.

For C. femorata the magnitude of impact was rated as moder@tdemoratahasonly causd significant

damage in some regiaraly in some environments and conditipgsd onlyon someree specieslThe impact

has mostly been associated with plant stress. In addition, where measures are applied in nurseries (relying on
imidacloprid soil drenches), they are effective in controlling the pest.

For C. mali themagnitude of impaatvas also rated as moderafbere are limited treatment options
available for fruit and nut cropSeveredamagehas been reportash fruit and nutcrops but onlyin some
areas. Impadtas also mostly been associated with plant stress

C.femorata
Rating of the magnitude of impact in the| Very low
current area of distribution N

Rating of uncertainty

Summary of uncertaintieghetherthe damageeporteds due toC. femoratas.s; damage relevanda
northern areaglthoughimpact in such areas is probably limife@thether nurseries report damagerrent
impact in other environments

C. mali
Rating of the magnitude of impantthe Very low
current area of distribution n

Rating of uncertainty
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Summary of uncertaintiesurrent impact in hazelnut and walnut (is it limited to very specific situations) and
on other fruit crops; current impact in other environments

13. Potential impact in the PRA area

C. femorata: Yes

Will impacts be Iaﬁely the same as in the current area of distribution?

C. mali: YesN@

Similarities between the potential impact inthe EPPO region and the situation in North America

T
)l

= =4

The pestareexpected t@ause the same type of damage, i.e. mortality or damage tintragseries, nut

and fruit orchards and landscapes

Both species will find many hosts in the EPPO region. In North America, many known hosts are native to
the EPPO region and can be affected (including forestoamaimentakpeciesas well adruit and nut
species)Both pests have emerged as new pestsanious host plants in North Americor example
hazelnut and walnut fa€. mali or blueberry forC. femorata

Some areas are likely to be more conducive to damage than others.

C. femoratadamages reportednostly innurseries and landscape trees insthigtheastern USfAwvarm and

humid climate) whereconditionsare similar to those irparts of Northern ltaly, as well as those in the
Balkans and the Black Sea coadthere are also occasional reports of damage in-geritral USA.
Historically, C. femoratawas also recorded as damagingvaditerraneanand temperatéype climates
(California to British Columbia)lt may be that conditions are less suitable for dgaria the rest o€.
femoratadistribution (but this could also be due to other factors such as host plants, managemdnt, etc.).
is not clear ifC. femoratds able to cause damage in colder areas.

C. malidamage is now reported from Oregon to Califarared in British Columbiayhereconditionsare

closer to Mediterranean and temperate oceanic aretse ®PPOregion However, more damage
reported fromareas withdry climate or drysummersHistorically, there were many records of damage in
California (but it may also have been due to the wide presence of commercial fruit orchards there, and not
to the climate).

Both species would likely affect primarily newly planted trees and weakened/stressed trees, especially in
the lardscape, nurseriesrchardsandforest plantationsyoung trees in the EPPO region can be subject to
similar levels of stress as in North America, especially during thetfaostplant establishment phase.
Amenity trees are largely unmanaged. Trees in urban environmewfitearstressed by greater incidence

of impervious surfaces, heat stress, soil compaction, reduced water access, ozone and other pollutant
emissions, etcand therefore would be at greater risk of attack. New plantings undergoirmgosgiant
shock/stess would always be at risk as the establishment period is a sensitiieistaymg trees. Fewer
pesticides are used in organic orchards, private gardens and amenifbamdonedrchards are also not
managedC. malimay pose a greater risk for older trees, based on current issues with branch attacks in
larger walnut trees in California (Rij&l Seybold 2019).

The absence of specific monitoring would complicate connati purple panel sticky traps placed in open
areas near the forest or nurseoythard have beegffective at capturing flatheaded borers in the genus
Chrysobothrigsee section 2.7)

The presence of oth&@hrysobothrisspecies would complicate detectiédentification,and control.

The concentratiowf hosts,reduction ofpesticide use and climate changerelated weather anomalies
(drought, flooding)ymay influence the pest situatiofhese may be factors that have influencectthieent
situation ofC. maliandC. femoratain the USA(e.g.hazelnut plantings in Oregon f@. mali Acerin
nurseries in southeastern USA fGr femorata;walnut orchards inCalifornia). Young organic fruit
orchards mayexperience greater attack rates (i.e. young trees, no chemical treatfents)th pests,
substantial damage may occur in areas of high concentration of suitable hosts, once the pest has built up
populations. For example, mortality of 40#&s noted in trials ohtensively managed hardwood forest
systems using. saccharinunfSection 12)Susceptible crops are often concentrated in certain geaps
Emilia-Romagna represents more than 60% of the area under pear trees(ERERB, 2011b)There are

also probably areas with intensive plantings of young deciduous trees for reforestation, environmental
reasons or other.

Once establisheith the EPPO regiqrthe pest is likely to havesimilar elongated emergence period, as it
currently has in the USAyhich would also complicate control.

Differences in favour of more damage in the EPPO region thaim North America:

1

There may be damaging outbreak€ofemorataandC. maliin orchards, amenity trees or nurseries until
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appropriate control programmes are in plaentrol measures may not be immediately available in the
EPPO regior(active ingredients not authorized or with restricted .use) example, in the EU, systemic
neonicotinoics that are effective o€. femoratalarvaeassoil drencheqe.g., imidacloprid, dinotefuran,
clothianidin, thiamethoxam) aret authorisedUse of imidacloprids only possibl€in some countriesh
permanent greenhouses (as wellt@atment of seeds to be used in permanent greenho@tbsy
potentially effective insecticidegsedin the USA are not authogd in the EU (such aschlorpyrifos,
bifenthrin and permethrin applied as trunk sprays in the USAg EWG noted that prautiorisation of
trunk injections may be under consideration in the EU to prepare for the possible arivglilos
planipennis Somenew insecticides like the anthranilic diamidesler evaluation in the USA mayready

be authorised for some uses5RPOcountries For example chlorantriniprole and cyantraniliprole (but not
cyclaniliprole) areauthorisedn the EU for use in certain vegetabi®ps.

T Many fruit trees are produced under integrated production manaageystems in the EPPO region, which
mayneed to be adapted to the presende.démorataManagement programmes are applied in the EPPO
region in nurseries against various p€sBPO, 2011h)but they may not completely be effective against
C. femoratalnterventions foiC. femorataor C. mali also may disrupt current IPM programs and lead to
new secondary pest outbreaks.

Differences in favour of less damage in the EPPO region than in North America:

1 Some hosts mentioned as preferredCbyemorataare North American species aackonly present to a
limited extend in the EPPO region (efger rubrumfor C. femorata.

9 Currenty research is being conducted in the USA, especially in relation to nursery trees and nut orchards.
The results will benefit the faster implementation of control measures in the EPPO region, should outbreaks
be detected.

Finally, the export oplantsor wood of C. femorataandC. mali hostsfrom EPPO countries where the pest is
introducedmay be affected byjuarantinerequirements or closure of export markets within and outside the
EPPO regiorfthe same restrictions would apply for export from North American countries where the pests are
currently present)

Uncertain factors: whether and how they will affect impact

9 Itis not clear ifC. femorataand C. maliwould have natural enemies in the EPPO region that could limit
their populatiors, in particular species that attack nat@erysobothris Thenatural enemiementioned in
Annex 9are not listed in Fauna Europaea. However, there may be gerneaedisibids

1 Theremay bea large number dfee and shrubpecies not yet known as hodikere is a risk that the pests
may be able to overcome the defences of woody plants with which they have-enailed and the
potential impact o€. femorataandC. mali maybesignificantly higher if plant speciesr cultivars that are
commonwithin the EPP@egion ae highly susceptite. In the US, there is evidence that some tree species
or cultivars are more susceptibleGofemorataattack than others (Seagrawtsl.,2013).

9 Some host species or species in the same genera play an important ecological role in the EPPO region, and
attacks may lead to environmental impact. Sackituation is currently happening in China for the
BuprestidaeAgrilus mali which ha passed fronMalus domesticao the wild M. sieversiiforests in
Xinjiang, causing extensive damage to native forests (EPPO262®) In addition, hosts that are
ornamental plants in the USA (such@arpinus betulusare common trees in EPPO environments and
forests, and this may have ecological implications if impacted by introdLiciesnorateor C. mali

1 Thespecies diversity withithe C. femoratacomplex is still not entirelyinderstoodwhich complicaes
risk assessment. Similarities among complex species could also complicate identification or recognition of
new infestations. Since there also is evidence that some complex reamdestill be sharing genetic
material via possible hybrids, there cowl$o be a risk for intermating with existing closehelated
Chrysobothrisspecies in the EPPO region with unknown consequences.

For both species, the magnitude of impact ve&sd as moderatagh, i.e.higher than in North America. For

both species, one main argument was that the treatments that are effective in the USAvaisietin at

least part of the EPPf@gion For C. malj the range of treatments that can beliadpo fruit trees and bushes

is limited. For C. mali it was noted that many dfe known hosts are fruit crops with a high economic
importance in the EPPO region. However, the EWG decided that this did not warrant a higher rating than for
C. femorata

Uncertaintiesare similar for both species: host susceptibility, uncertainty on impact where it occurs, the role
of uncertain factors identified above.
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C. femorata

Rating of the magnitude of impact in the PRA area

Rating of uncertainty Low Moderate
n n

C. mali

Rating of the magnitude of impact in the PRA area

Rating of uncertainty Low Moderate
n n

14. Identification of the endangered area

Potential area of establishment

Numeroushosts ofC. femorataandC. maliare available throughout the EPPO regisuch agndemic and
imported/naturalized forest, cultivated, ornamental, and urban. t@esatic conditions are suitabler
establishmenin a large part of the EPPO regi@ased on the kiwen northern limits of these species in North
America, @eas that appear unsuitable for establishranthecoldest continental areas (north of a line from
southern Scandinavia to Central Siberia). There is an uncerifithiy climatic conditions are suitable for
establishment ithe aridest areas in North Africa, Near East and Central BeiraC. mali there isa higher
uncertaintyabout its potential distribution in EPPO countries, ibtts North American distributioit may
favour dryer areas (in particular areas with dry sunsmer

Endangered area

The endangered aréar C. femorataandC. maliis assessed to includeeaswhere the climate isimilar to
where the pestare known tdhave causedconomicdamagen their current aresof distribution In addition,
some human alterations to the environment (irrigatrmreased temperatures by growing treeder screesn
during part of the yeaimay expand the potential endangered area.

For both specieshe areas in the EPPO region conducive to impact woalddeat least thesouthern part of
the region, from thélediterranearBasinto Central AsiaEconomicdamages also expecteth partof the
temperate areasom Europeto Central Asia.For C. femoratathe highest impact is expected in areas that
climatically corresponds to the southeastern USAgaets of Northern Italy as well as the Mediterranean and
Black Sea Coast)he northern limifor both speciess uncertain but there may be occasional outbreaks in
morenorthernareas when conditions are most approp(etg. during warm dry summers)

15. Overall assessment of risk
Summary of ratings:

C. femorata C. mali
likelihood | uncertainty | likelihood | uncertainty

Entry (overall)

Plants for planting (except seeds, tissue culture, | Moderate | Moderate Low Moderate
pollen) of hosts in Category 1 (incl. 1A+1B)

Plants for planting (except seeds, tissue culture, | Low Moderate Very Moderate
pollen) of hosts in Category 2 low/Low

Round wood with bark of hosts in Category 1 (inc| High Moderate High Moderate
1A+1B)

Round wood with bark dfiosts inCategory 2 Low Moderate Low Moderate

Sawn wood with bark (>6 mm) of hosts in Catego, Moderate | Moderate Moderate | Moderate
1(incl. 1A & 1B)*

Sawn wood with bark (>6 mm) of hosts in Catego| Low Moderate Low Moderate
2*

Deciduous wood chips, hogwood, processing woq Low- Moderate Low- Moderate
residuegexcept sawdust and shavings moderate Moderate

Cut branches of hosts Low Moderate Low Moderate
Furniture and other objects made of wood of host| Low Moderate Low Moderate
plants

Establishment outdoors High Low High Moderate
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C. femorata C. mali

likelihood | uncertainty | likelihood | uncertainty
Establishment in protected conditions Not rated | Not rated Not rated Not rated
Spread Moderate | Moderate Moderate | Moderate
Magnitude of impact in the current area of Moderate | Moderate Moderate | Moderate
distribution
Magnitude of potential impact in the PRA area Moderate | Moderate Moderate | Moderate

high high

* No specific rating was given for thpathways oundwood and sawn wood without bark (see note in sectio®)8.1

The likelihood of entry for both pests wasited high and round wood with bark was the pathway with the
highest ratingEntry onplants for planting and sawn wood with bark (>6 mm) were rated with a moderate
likelihood, whileother pathways presented a lower likelihoating (seetableabove).

Confirmed losts are widespread in tkadangered argand both species may pass onto new h8siisable
climatic conditions exist. There is a high likelihood of establishment outftwdseth speciesvith a moderate
uncertainty forC. malidue to more uncertainty aboenmvironmental conditions needed &stablishmentA
wide endangered area wdstermined (see section 14 abowgsed on comparable regions in North America
experiencing damage fro@. femorateandC. mali

The magnitude of spread was rated as moderate with a modecattainty. The flight capability of adults is
unknown Spread over long distance would be mostly huraasisted, especially with wood and plants. Impact

in North America was assessed as moderate, with large differences between areas. The poteniiathimpact
EPPO region was assessed to be higher due to more limited availability of control options (insecticides), and
was rated as moderate to high.

Stage 3. Pest risk management

16. Phytosanitary measures

16.1 Measures on individual pathways

The EWGrecommended measures forfemoratasensu strict@ndC. mali Measures were studiéal detall
for the pathway#ost plants for plantingpundwoodand sawn woo@6 mm)of hosts,as well as fowood
chips, hogwood and processing wood residues. ISPNhdid be applied for wood packaging mater@it
branchesreconsidered a potentially more important pathwenfurniture ¢thelikelihood of entrywas rated
low for both, butthis rating also took @ accounthat thetrade volume of cubranchess currently assumed
to be very loy. The EWGsuggestetheasures for cut branchieghe table below based on measures for plants
for planting. The EWG did not recommendeaasures on bark of hosts furniture and other objectbut,
measures could lextrapolated from the measures discusssgectivelyfor wood chipsand for sawn wood,
if countries determine a higher level of protection is warranted.

For plants for planting, round wood and sawn wood (>6mm), measures are rewtednierat leasthost
plantsin Category A (C. femoratd and Gitegory 1 C. malj. It is noted that botlC. femorataandC. mali

are likely to have a wider host range than currently repoBtetth species are polyphagous and known to attack
more thanone species within different genei@nd the EWG recommended that risk managers consider
applying measures at the genus level for some gelreraxample, both pests have a number of hosts in the
generaAcer,Populus Prunus Malus, Ulmusand forC. femeata alsoBetulaandCarpinus

For host plants iCategorylB and 2 C. femorata and2 (C. mal), it is recommended that plarits planting,

round wood and sawn wood (>6mstould beaccompanied by a phytosanitary certificeaed if further
measures are considered necessary, they can be based on the meaSategdiyr 1. As evidence becomes
available that plants are hgsthey can be added to the Categorfdr. wood chips, hogwood and processing
wood residues, considegithe polyphagy of the pests, measures are recommended for deciduous wood chips
independently of theostspecies involved.

Measures as proposed below woaldo cover most genera that are known hosts of other species in the
femoratacomplex
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Possible pathways
(in order of importance)

Measures identified (seANNEX 1 for details)

Plants for planting of hostg
in Category 1A (C.
femoratg and Category 1
(C. mali) (except seed
tissue cultures and pollen

PFA (see requirements below)Stored and transported in conditions prever
infestation, i.e. outside of the flight period 6f femorataand C. mali or no
in/through areas infested with thests, or closed.

or

Pestfree production site established according R 5/8 Guidelines on tk
phytosanitary measure OPI ant s +gStoreg
and transported in conditions preventing infestati@n outside of the flighperiog
of C. femorataand C. mali or not in/through areas infested with the pest
closed.

Or

Systems approadim the framework o& bilateral agreemehtombiningtreatmen
of the crop (soil drenches with systemic insecticides at optimaig) with options
appropriate to the situation, amongst:

T
T

plants with diameter below a certain gize
growing vegetation of a sufficient heig30-45 cm) at the base of the plg
(e.g. cover crop established during spring and present during the
season of the pest)

visual examination of the plants

visual inspection of the consignment (in the framework of a bilg
agreement)

= =4

Or
Postentry quarantine for 2 yeafis the frameworlof a bilateral agreement)

Round wood of hosts if
Category 1A (C. femoratg
and Category 1 (C. mali

Stored and transported in conditions preventing infestéiteroutside of the fligh
period ofC. femorataandC. mali or not irithroughareas infested with the pe
or closed.

AND
PFA (see requirements below)
or

Heat treatmentEPPO Standar®M 10/61) Heat treatment of wood to cont
insects and woellorne nematodgs

or

Irradiation (EPPO Standard PM 10/8(Djsinfestation of wood with ionizin
radiation)

or

Fumigation with sulfuryl fluoride (only for debarked wood below 20 cm in €
section) (ISPM 28 PT 22 or PT 23 (FAO, 2017b, 2017c))

Sawn wood (>6mm) of
hosts in Category 1A (C.
femoratg and Category 1
(C. mali)

PFA (see requirements below)
or

Heat treatmentEPPO Standard PM 1@® Heat treatment of wood to cont
insects and woellorne nematodgs

or

Irradiation (EPPO Standard PM 10/8(1) Disinfestation of wood with ion
radiation)

or

Fumigation with sulfuryl fluoride (only for debarked wood below 20 cm in €
section) (ISPM 28 PT22or PT 23 (FAO, 2017b, 2017c))
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Possible pathways Measures identified (seANNEX 1 for details)
(in order of importance)

Deciduous wood chipgPFA (see requirements below)stored andtransported in conditions prevent
hogwood,processing woo(infestation(i.e. outside of the flight period &. femorataand C. mali or not ir|
residues areas infested with the pests, or clgsed

Wood packaging material ISPM 15

Cut branches of hostsin|PFA (see requirements below)stored and transported in conditions prever
Category 1A (C. femoratg|infestation(i.e. outside of the flight period df. femorataand C. mali or no
and Category 1 (C. mal) [in/through areas infested with the pests, or clpsed

or
Pestfree productionsite established according to EPPO StandBM 5/8
Guidelines on the phytosanitary m

i s ol attStoredraidd)transported in conditions preventing infestéteroutsidg
of the flight perod of C. femorataand C. mali or not in areas infested with {
pests, or closgd

Plants for planting (exceplPhytosanitary certificate
seed, tissue cultures ang
pollen), round wood, sawrf
wood >6 mm,cut branchesg
of hosts in Category 1B
and 2 (C. femoratg and
Category 2 (C. mali
(except  seeds, tissl
cultures and pollen)

* This sizecandetermined based on information provided by the exporting country, depemdihg host
speciesandanydata availablésee alssection 2.6Size ofmaterial attackeyl

Measures considered by the EWG but not retained at later stages of the PRA development:

Plants for planting of hosts in categdryexcept seeds, tissue cultures and pollen)

Two combinations proposed by the EWG wereratdined by the PPM, and an alternative wording was
used in the table of measures above. See also Annex 1 (below the table)

Requirements for establishing a PFA:

A pestfree area would be possible in some circumstances.

Considering the currewlistribution of the pest:

For C. femoratait is not considered possible to establish a PFA in Southern CanddacontinentalUSA

(except Alaska).

For C. mali a PFA isconsideregossible in Eastern USA ampart ofCanada, with the condition that the

absence of the pest should be fully demonstrated, including trapping for Buprestidae in various

environments, sampling of Buprestidae damage on a wide range of deciduous plants, including in the wild
and in ornamental mseries, identification to the level sufficient to exclude the possibility that the specimens
areC. mali(this requires &hrysobothrisspecialist).

Measures could be similar to the requirements proposeil faanipennifEPPO, 2013b)

1 For A. planipennisA. bilineatusandA. fleischeria minimum distance of 100 km between the PFA and the
closest known area where the pest is known to be present has been recommended. However, as for other
BuprestidaeC. femorataandC. maliare expected to fly long distances only in the absence of adspl
Because of the wide host rangeMffemorataandC. mali, they are less likely to fly long distances, and
therefore a distance of less than 100 km may be sufficient.

i To establish and maintain the PFdetailed monitoringshould be conducted in theea in the three years
prior to establishment of the PFA and continued every year. Specific stveytl be performed in the
zone between the PFA and known infestatiodémonstratg@est freedom. The surveys should be targeted
for the pest and should based omnappropriate combination of trapping, sampling and visual examination
of host trees.

1 Surveys should include high risk locations, such as places where potentially infested material may have been
imported.

54



9 There should be restrictions on thvement of host material (originating from areas where the pest is
known to be present) into the PFA, and into the area surrounding the PFA, especially the area between the
PFA and the closest area of known infestation.

16.2 Eradication and containment

Eradication

Maximumflight distances are not knowsut C. femorataandC. malimay be able to flpverlong distances
that have been observed with other buprestid spéo@® than 1 km)Howeverthey areunlikely to do soif
hosts are present in the immediate surroundings. The pests would be difficult to erasipEtially because
of the expected long time between introduction and detection. Eradication may be possible ifirnéteel of
presence and early detecti@madicationmeasureshouldbe appliedbefore adults emerge as thegneasily
spread to other hoglans. C. femorataand C. malihave a very wide host range, which would complicate
eradicationEradication may require the removal of all woody deciduoastplaround the location where the
pest has been detected

Containment

Containment will be difficult because host plants are widespread and infestatiohedifficult to detect.

Informationon the flight capability, as well as likely flight distance, is lacking for both of these borers. That

may complicate determining the size of the quarantine Arstiategy to contain the pest should involve:
9 Trapping using purple traghould baisedwhendelimiting the infestedarea and potentially remove some
adults that are present in the area, and should be combined with visual examination of potential host plants.
Other monitoring methods should be combined to improve detection (see 2et}ion
1 Public education and outreach campaigns (support of residents and land owners) may help an earlier
reporting of findings and a better implementation of measures @PERrilus bilineatus. In this case
however, this may lead to a lot of false alaidghere are many hosts, as well as ditteysobothrisand
Buprestidae in the EPPO region.

1 Removal of infested trees and shrulisheavily infested locations all woody deciduous plants should be
removed but it is recommended that some preferred hastanrén the introduction/containment area
(e.g. red maple) in a stressed condition (e.g-lnisuiked) to serve as attractive host/trap trees to reduce
adult beetle movement. These host/trap trees should be destroyed by burning or deep burying at the end
of the adult flight season.

1 Insecticide treatments couddppresgopulations in the localized introduction aréae current

insecticides found effective in the USA are mostly not authorized in thi@&dJdetails in section 13). In
addition, application of insecticides outside commercial plantations may be restricted or even forbidden
in EPPO countries. The EWG ndtthat, in the USA, trunk injections with emamectin benzoate have
demonstrated three years of control agafgtius larvae and leafeedingAgrilus adults(EPPO, 2019b,

citing sources)Emamectirbenzoate is authorized in some EPPO countries for trunk inje¢dans
againstCamereria ohridiellaandRhynchophorus ferrugineirs the EUJ, and may be an optiagainst
Chrysobothris However, emamectin benzoate has not been teagainstChrysobothis in the USA and

in particular theeWG did not have information on whether it may davrepellent effect dieeding
adults(which mightinduce furthespreacf the pest to other nemeated trees and reduce containment
efficacy).

9 There should beegulatory measure® prevent spread by human assistasieeh as restrictions on the
movement of any potential host material (i.e. all deciduous woody plantspéoarcatedreas.

17. Uncertainty

The uncertainties apply to both species, untesstioned:

host range

whether some data @ femorataelates to other species in the complex

whether the distribution &&. maliis wider than currently reported

minimum diameteof stems and branche@swhichC. femoratacan develop

whetherdead plant tissues are suitable for larval development

conditions under which the pests would have a longer life cycle and delayed emergence
natural spread rate

effect of environmental conditions on establishment potential and potential impact efthe p
whether some natural enemies would be effective against the pests in the EPPO region
data on tradéor all pathwaygqdepending on pathways, whether host commodities are traded from
infested areas and/or trade volumes).

=8 =4 =4 =8 =8 =8 =8 -84
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18. Remarks

Many knowledge gaps regarding bahfemorataandC. mali and areas of current research, are provided in

the Proceedings of the flatheadeorer (2019)A multidisplinary project on flatheaded borers has started in

the USA and will increase the knowledge of these pests in the coming years. The EWG noted that the results
of this project should be followed to determine if the new informatibtained will change any of the
assessments in the current PRA.

The EWG noted that studies on the following topics would help solve sooagtaintiesaisedin the PRA:

- Host range studies, especially ascertaining whether category 1B and catpgong 2re hosts

- Studies on host suitability of some mapatentialhosts in EPPO (e.dcer campestiewould be helpful
for determining potential ecological impaetthe EPPO regian

- Host preferences

- Other insecticide treatmerttsat could be used f@radication or control (e.g. emamectin benzoate,
anthanilic diamides)

- Alternative damage detection (especially in early stages of infestation) and larval and adult identification

- Improving molecular methods for identification, including @rfemoratas.s. and to discriminate with
other species in the complex.

- Speciesspecific trapping, such as based on drumming behaviour, or improved lures.

- Mark and recapture for studyiffigght capacity and behavioisuch as have been done for égrilus
planipenni$.

- Economic and social impacts in the currdistribution, anchow that may extend to an EPPO
introduction.
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ANNEX 1.
Thet abl e

When a

bel
processing wood residues (except sawdust and sha®ingg)b a s e d
measur e i

Consideration of pest risk management options

ow summari zes ¢t he

s considered

appropriate, i

on EPPO Standard

t i S notsad

c o n s i dmantaforiplantind grddndpvoos and $awnewoodd e aaactichegs, hadgwood, t h e
PM 5/ 3).

efsy d 10 ,a @Iy sit yeerss,

a measure is not considered appropriate. Atgastification is included. Elements that are common to several pathways are in bold.

Option

Host plants for planting

Round wood and sawn wood of hosts

Wood chips, hogwood, processing wood
residues(except sawdust and shavings)

Existing measures in
EPPOcountries

Partly, see section 8

No, see section 8.

Partly, see section 8

Options at the place of production

Visual inspection at
place of production

Yes, in combinationtfor measures marked with *,
see after the table)

Detection by visualinspection is unlikely to be
completely effective and needs to be used within g
systems approach. Infestation is difficult to detect
without destructive sampling (signs and symptomsg
may be restricted to galleries under the bark and
adult exit holes. Youngand small larvae may not
produce externally visible signs). The best time for
inspection is from late fall to spring, and damage i
more visible in late spring; at other times,
symptoms may not be visible.

There is no specific trapping method that would
ensure detection at the place of production, but
trapping usingpreferablypurple trapgsee section 2.1
can be used, followed by identification (by a
Chrysobothrisspecialist).Traps would not be
sufficient to demonstrate the absence of the pest.

Yes in combination*.

Trapping using purple traps may be used (see section 2.7).
Regarding detection by visual inspection of trees, there mal
be few holes per tree. The emergence holase small and
could be difficult to detect if in a bark crevice. Detection
would be more difficult in forest or plantation environments
than in a plant nursery.

[note: this was considered relevant in a system approach f
Agrilus bilineatusandA. fleischerj but no combined measure
wereconsideredo achiee a suitable level of protectibn

Yes, in combination*

This may only be feasible for high value wood
chips.

As for wood.

Testing at place of
production

No. Not relevant

No. Not relevant

No. Not relevant

Treatment of crop

Yes, in combination*.

Soil drenches with systemic insecticides (particula
imidacloprid or dinotefuran) are reported as very
effective preventive measures on nursery trees in
USA. However, they are effeete only on feeding life
stagesTreatment should be performed the season
precedinglispatch. Tallow for translocation of the
active ingredient, ptimal timing for application is
early spring, usually MarclOther active ingredients
with proven efficacy may also be used.

The treatment procedure should be described and

Not relevant in forest.

Not relevant in forest.

62

aiprp r




Option

Host plants for planting

Round wood and sawn wood of hosts

Wood chips, hogwood, processing wood
residues(except sawdust and shavings)

account of theharacteristics of theeatment [ong
duration of uptake, rtdoy dormant trees, effective
only if Chrysobothriss at the active feeding stgge
Treatment with soil drenches is ratnsidered
sufficiently effective on its own because of the
limitations statedabove, bumay be combined with
other measures.

Repeated trunk sprays applied during the flight se
are not agffective but may provide some bengfit
However, sirfaceapplied insecticide trunk spragse
unlikely tocompletely eliminate the pesthen life
stage are inside the tre@ifidenlarval, pupal, or
callow adulj.

Trunk sprays may also be usaeccombination with
systemic insecticidedut this combination is not
sufficient as a standlone measure.

Note that research is ongoing on control methods
the USA, which may lead to improvements on con
in the near future.

Resistant cultivars  |Not available. SomeAcercultivars are reported as |Not available Not available
being less susceptible, but they are not resistant.
Growing the crop in |Yes. Plants for planting could be grown under Not relevant Not relevant

glasshouses/
screenhouses

protected conditions with sufficient measures to
exclude the pest (following EPPO Standard PM5/§
Guidelinesonthephytasni t ar y meas
grown under complete physical isolatidi&PPO,
2016). However, this is not common practice and
would be realistic only for small scale productimm
high value material.

Specified age of plant
growth stage or time ¢
year of harvest

Size of plantYes, in combination.

There is not sufficient information availalfter C.
femoratato identify a minimum diameter that woulg
prevent infestation. The minimum diameter €r
mali would be 34 mm. The EWG considered that it
was so small that it does not make sense to take i
consideration (Section 2). However, limiting the
commodityto small plantgfor example0.5 cm
diameterat the thickest partjould reduce the risk.

Growth stage/time of the yeares in combination

Larvae may be present in trunks or branches

Age/size of plantNo, trees need to be large enough before
being cut for wood.

The size of the trewill determine whether lae are present
deep in the sapwood or at the interface with the bark. Howg
larval depth depends on the period of the year and also ma
affected by other factors like wood hardneRsis cannot be
generalized to all potential hos@n large diametematerial,
larvae, pupae and callow adults are not likely to be in the
heartwood, while they may be in small diameter material (s
section 2.2).

Growth stage/time of the yead¥o. As for plants for planting.

Size of plantNo. As for wood

Growth stage/time of the yeavo. As for wood
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Option

Host plants for planting

Round wood and sawn wood of hosts

Wood chips, hogwood, processing wood
residues(except sawdust and shavings)

throughout the year. In particular, dormant plants |
contain overwitering larvae. However, the plants
could bemaintained in the nursery until spring to
make sure damage visibility is maximizddhis may
not be feasible for all types of plants for plantihg.
the EPPO countries that require that imported plar
should be dormant (such as &), this measure
would not be possible

Produced in a
certification scheme

Not relevant

Not relevant

Not relevant

Pest freedom of the
crop

Yes,in combination*

It may be possible to ensure pest freedom of the G
by applying acombination of measures in the crop
consignment (subject to a bilateral agreement)
(treatment and size of plajts

See below this table.

In addition, gowing vegetation of a sufficient heigh
(30-45 cm height) at the base of the plants (weed
cover crop established during spring and present
during the flight season of the pest) reduces the ri
infestation by the borer, with the same efficacy as
imidacloprid. The part of the plant above that heig
should be inspected. This could be paraafystems
approach combined with soil drenches, and visual
inspection of consignments.

Not relevant

Not relevant

Pest free production
site

Yes,grown under complete physical isolati(see
Growing the crop in glasshouses/screenhouses).

Not outdoorsunlikely to be feasibleThe pest would
be difficult to detect in the buffer zone. The pests 3
also very polyphagous, which makes it difficult to
ensure a hodtee buffer zoneThey can fly to find
hosts Finally, the size of the buffer zone cannot be
specified.
In any case, the EWG considered thad ot possiblg
to establish a suitable buffer zone around a produ
sitein an area where thgests are present.

Not possible

Not possible

Pest free place of
production

Yes,grown undercomplete physical isolatioftach
site should be pest free (grown under physical
isolation). Consequentignly pestfree productiorsite
is mentioned in the table of section 16.

Not possible

Not possible
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Option

Host plants for planting

Round wood and sawn wood of hosts

Wood chips, hogwood, processing wood
residues(except sawdust and shavings)

Not outdoors. It is not possible to have pi&se place
of production with a buffer zone (same reasoning
for pest free production site).

Pest free area

A pestfree area would be possible in some

circumstances.

Considering the curent distribution of the pest:

- For C. femorata it is not considered possible to

establish a PFA in Southern Canada and in

continental USA (except Alaska)

- For C. mali a PFA is possible in Eastern USA

and part of Canada, with the condition thatthe

absence of the pest should be fully demonstrated,
including trapping for Buprestidae in various

environments, sampling of Buprestidae damage o

a wide range of deciduous plants, including in the

wild and in ornamental nurseries, identification to

the level sufficient to exclude the possibility that th
specimens areC. mali (this requires &hrysobothris

specialist see section 2)7

Measures could be similar to the requirements

proposed foA. planipenniEPPO, 2013b)

9 For A. planipennisA. bilineatusandA. fleischeri,a
minimum distance of 100 km between the PFA ¢
the closest known area where the pest is known
be present has been recommended. However, g
other Buprestidae;. femorataandC. maliare
expected to fly long distances only in the abseng
host plants. Because dhe wide host rangef C.
femorataandC. mali, they ardess likely to fly long
distances, and therefore a distantéess tharl00
km may be sufficien

1 To establish and maintain the PFA, detailed sur
and monitoring (usingrapping and other methods
should be conducted in the area in the three ye3
prior to establishment of the PFA and continued
every year. Specific surveys also should be
performed in the zone between the PFA and kng
infestation to demonstrate pest freed The
surveys should be targeted for the pest and sho
be based oanappropriate combination of trappin

sampling and visual examination of host trees.

Same as plants for plantingith an additional requirement:

- storage and transport should be done in conditions prever

entry of adults (see packing and handling below)

Same as plants for plantingith an additional
requirement

ForA. bilineatus as recommended in the past f
A. planipennisthe Panel on Phytosanitary
Measures considered that storage and transp(
the period after chipping should be done in
conditions preventing entry of adulihis is
because the chipping process releases strong
concentrations of host volatiles, and adults mg
attracted to consignments of wood @soon
after chipping.

The EWGrecommended that this was also
necessary fo€. femorateandC. mali
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Option

Host plants for planting

Round wood and sawn wood of hosts

Wood chips, hogwood, processing wood
residues(except sawdust and shavings)

9 Surveys should include high risk locations, such
places where potentially infested material rhaye
been imported.

There should be restrictions on the movement of h

material (originating from areas where the pest is

known to be present) into the PFA, and into the ar
surrounding the PFA, especially the area between

PFA and the closest aredknown infestation.

Options after harvest, at pre-clearance or during transport

Visual inspection of
consignment

Yes, in combination*.

Visual inspection may detect some infegihts
However, the pest would be difficult to detect in la
consignmentsPlants are generally traded during th
dormant season, when the larvae would be
overwintering insidehe plantsThe best time for
inspection is from late fall to spring, and damage i
more visible in late spring. At other times, sympton
may not be visible.

Destructive samplinghould be usedut may not
detect low levels of infestation

Yes, in combination*.

Inspectiormay detect some galleries witl not guarantee
detection. Visual inspection @food consignments is general
difficult, but even more with consignments mixing several tn
species (such as firewood). An infestation on wood without
may be easier tdetect Adult Chrysobothis should be
identified to speciesChrysobothridarvae and pupae should &
identified using molecular methofke constraints of
identification are described in section 279w levels of
infestation may not be detected.

No

Inspection of consignments of wood chips and
other such commodities is difficult. It is unlikely
to detectC. femorataor C. malias consignments
may contain several tree species, and signs of
presence of the pest would not be easy to obs
In a studyon A. anxius when simulating the
process from logging in North America to
sampling the wood chips upon arrival in Europ
the probability of pest detection for current
sampling protocols used by port inspectors wa
very low (<0.00005), while a 90% chanak
detection may require sampling 27 million litre
of wood chips per shiploa@klandet al.,2012)
Remark:there is still a value in inspecting wooc
chip consignments at the point of entry in that
will contribute to a better understanding of the
risks (e.g. categories of material tlaaé¢ traded,
size of the chips, tree species).

It is therefore not proposed far. femorataandC.
mali.

Testing of
commodityinspection
methods other than
visual inspection

No
There is no information about the practical use of
scanner or snifer dogs for this pest.

No, as for plants for planting

No, as for plants for planting

Treatment of the
consignment

No. The treatments available would not be effectiv
removing the pest in the consignmdrdte larval
instars,pupae would not feed and would not be
destroyed.

Consignments would mostly be assembled at the
dormant stage.

Soil drenches (e.gmidacloprid or dinotefuran) woul

not be effective on dormant plants, nor before the

Yes.Heat treatment of debarked wodktcording to EPPO
Standard PM 10/6(Hleat treatment of wood to control insec
and woodborne nematodeEPPO, 2009)Buprestidae are
killed in round wood and sawn wopdhich have been
debarked and he#teated until the core temperature reacheg
least 56 °C for at least 30 min.

No.

Chipping down to a certain siz2.5cm3 2.5 cm)
(Section 8) wasonsideredy the EWG as a
standalone measure.

However, in the past, when this measure was
discussed foA. planipennisaandA. anxius the
Panel on Phytosanitary Measures considered
further research should be performed to deter
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Option

Host plants for planting

Round wood and sawn wood of hosts

Wood chips, hogwood, processing wood
residues(except sawdust and shavings)

stage when larvae would be susceptible.

Yes.lIrradiation. According to EPPO Standard PM 10/8(1)
Disinfestation of wood with ionizing radiatidiePPO, 2009)
Buprestidae infsting wood are killed after an irradiation of
1kGy.

Such treatments might be applied to quality logs but will be
expensive for lowalue products such as firewood.

Yes.Fumigation with sulfuryl fluorideould be applied. ISPM
28 PT 22and PT 23FAQ, 2017b, 2017c)nly applies to
debarked wood below 20 cm in cressction.

Note: methyl bromide has been phased and MBr fumigatior
is not considered here.

Yes.ProcessingConversion of the wood into sawn timber o
less than 6 mm.

The efficacyand feasibilityof ultra-cold freezing could be
investigated.

Coverage of logs with insecticidmpregnatedetting to kill
any emerging adults could also be investigated. It would ha
be applied for a sufficient period to kill all adults.

the safe size for wood chips and how such siz
can be consistently obtained in commercial
production of chips. This measure, when
combined with debarking, was not considered
realistic due to the cost of dekarg compared to
the value of the chips. The Panel on Quarantir
Pests for Forestry also commented that the
chipping process was applied repetitivatythe
studyby McCullough et al(2007)on the same
material, which is not representative of a class
industrial procesdn coherence with the measu
recommended foA. planipennisandA. anxius
this measure was not proposed by the Panel @
Phytosanitary Measures fér bilineatusandA.
fleischeri

It is therefore not proposed f@r. femorataandC.
mali.

Treatments (heat treatment, fumigation,
irradiation) were suggestdadr round wood and
sawn wood.

However for A. bilineatusthe Panebn
Phytosanitary Measurekecided that the treatme
of woodchips and bark should not be propose
a measure before analysing specifically wheth
the measuredetailed in PM 10/6(1iHeat
treatment of wood to control insects and wood
borne nematodesn PM 10/8(1)Disinfestation of
wood with ionizing radiatiomas well as in ISPM
28 PT 22 or PT 23 on fumigation could be
applicable for other wood commodities includiy
woodchips and bark

It is therefore not proposed f@r. femorataandC.
mali.

Pestonly on certain
parts of plant/plant
product, which can beg
removed

No. Life stages are on/in the trunk or branches.

No. As for plants for planting.
Debarkingmay remove some individuals, and make conditig
less favourable to survival. However, it wouldt removdate
larval stagesind pupae that are in the wood.

Removal of bark and at least 5 cm of the wood would remo
most individuals in most situations, but larvae may tunnel
deeper ito soft woods.This measure may not lieasible

No. As for wood.

because ofvood loss
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Option

Host plants for planting

Round wood and sawn wood of hosts

Wood chips, hogwood, processing wood
residues(except sawdust and shavings)

In summer and falit is less likely thatnature larvae or pupae
are presentdeep in the wogd and removing a smaller quanti
of woodwould be sufficientto remove younger larvae
However, in a multiyear life cycle (such as colder climates)
there may be mature larvae and pupae also in summer and

Prevention of
infestation by
packing/handling
method

Yes,associated with certain measures?lants
should bestored and transported inratitions
preventinginfestation {.e. outside of the flight perioc
of C. femorataandC. mali or not irithroughareas
infested with the pests, or cled).

For round wood: Yes associated with certain measures

If C. femorataandC. malifemales did lay eggs on such mate
in transport or in storage, there is an uncertainty on whethe
eggs couldlevelop and larvae complete their development
Round woodshould be stored and transported in conditions
preventinginfestation {.e. outside of the flight period &.
femorataandC. mali, or not inthroughareas infested with the
pests, or closed

For sawn woodNo.

If C. femorataeandC. malifemales did lay eggs on such mate
in transport or in storage, the youlagvae are unlikely to
complete their development as the material wiangidome less
suitable with drying.

It may be possible to use insecticidepregnated néihg to
prevent infestationThis methodcheed further investigation
before it can be recommendixt C. femorataandC. mali

Yes associated with certain measures

Adults may be attracted tecently cuwood
chips (see section 2.XThe chips should b&tored
and transporteth conditionspreventing
infestation (i.e. outside of the flight period dof.
femorataandC. mali, or not in/through areas
infested with the pest, or closed

The EWGon A. bilineatusandA. fleischeri
suggested that a specific packing should be
required if wood chips were imported to be
directly burned/transformed (i.e. as a stahohe
measures preventing adults to escape from th
consignment which is for direct transformation
However, tle Panel on Phytosanitary Measure
suggested that this measure should only be
accepted by derogation, in a bilateral agreemeg
between the exporting and the importing coun

Options that can be

implemented after entry of consignments

Postentry quarantine

Yes.

The EWG suggested that plants may be kept irt pg
entry quarantine for a sufficient time in optimal
conditions for the pesh orderto detect the sympton
of larval activity or adult emergence (2 yeats
provide that the pess detected if there were only
eggs on the plants, taking into account that the
material may not be in the stressed conditions tha
would ensure that symptoms are visible in the 1 yg
[*2 years covers the possibility for delayed
developmenand sufficiet time for damage evideng
to be visiblé.

This measure is likely to be applicable only for sm
scale imports of high value plants, but it may pose
practical difficulties for large trees.

The Panel on Phytosanitary Measures consithet

this measure should only be proposed in the

Not relevant for wood

Not relevant for wood
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Option Host plants for planting Round wood and sawn wood of hosts Wood chips, hogwood, processing wood
residues(except sawdust and shavings)

framework of a bilateral agreement.

Limited distribution of|No. Plants for planting are destined tophented, and No. No.
consignments in time|if adults emerged, they could fly and may find hos{Not possible/practical to restrict import to periods of the As for wood.
and/or space or limite|the vicinity. year outside of the emergence and flight period df.

use femorataand C. mali(these are also not clearly known), ang

Limiting the distribution to areas where the pest is|to process the material before the next such period (with
likely to establish is not feasible (and this area canappropriate conditions in storage).

be precisely defined).
Only surveillance and|No. Detection is difficult, and the pest may be As for plants for planting. As for plants for plantig.
eradication in the detected only years after establishment. Moreover
importing country signs and symptoms may be already caused on th
same host plants Ip other Buprestidae in the EPP(Q
region of a similar size. Adults may be confused
with adults of other Chrysobothrisspp. Surveillance
and eradication are difficult.

*The EWG considered whether the measures identifi ed a hbsuitable lavel ofrgtecson. iThere waremb

no such combinations for wood pathways.

For host plants for plantingywb possible corhinatiors were proposed

- Pest freedom of the crop, guaranteedrbgtment of the crop (soil drenches with systemic insecticides (imidacloprid, dinotefuran or other active ingredientesith pro
efficacy) at optimal timing for translocation of the active ingrediei®)ants with diameter below a certain size (for exan@pb cm diameter at the thickest part)

However it is not known if there is any trade for such plants.

- Pest freedom of the crop guaranteed tywing vegetation of a sufficient heigt#0-45 cm) at the base of the plafésg.cover crop established during spring and present
during the flight season of the pestyisual examinatiowf the plants+ soil drenches + visual inspection of the consignment (in the framework of a bilateral agreement)

When revieving the pest risk mamgement options, the EWfoted that there is evidence that treatment with soil drenches would have efficaicgdtly appliedandthey
should bepart of any systems approach that could be develépmdever, theombination®f measures that could beaasin association witthis treatmen{system approach)
may vary depending on the situation (e.g. settigge of plants, host species), and should be considered by the NPPO in the framewbilatefed agreementThe
combinations proposed above weot retained and an alternative wording wased inthe table of measures in section 16.

Host plants for planting Round wood and sawn wood Wood chips, hogwood etc.

Visual inspection at the place of production (incl. trappin Visual inspection at thplace of production (incl. trapping) Visual inspection at the place of production (incl. trappin
Treatment of the crop(soil drenches with systemi Visual inspecthn of consignments Storage and transport requirements (to be associaté
insecticides (imidacloprid dinotefuran or other active appropriate measures)

ingredient with proven efficady
Growing vegetation of a sufficient height (88 cm) at the
base of the plant&.g.cover crop established during spri
and present during the flight season of the pest)
Maintaining the plants in the nursery until spring to m
sure damage visibility is maximized

Visual inspection of the consignment
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Plants packed inonditions preventing infestation

Plants with diameter below certainsize (for example 0.5

cm diameter at the thickest part)
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ANNEX 2. Other species in th€. femorata complex

This Annex is an outline based only tire publicationsused to compile information o8. femorata(and not a
complete search of the literature).

Afevery |ittle information is avai |l pthdrthan@ femaratas.sf, h e
except for their distribution, abundance, and hosts. Most species in this species group are considered to be sec

attackers of trees that have been stressed by age, fire, and water (lack thereof, excess or botififeancbiieeted

on rec

ent | cut or

y

i njured

pl antsé. o

Wel |l so & Man

Name

Distribution

Hosts

Comments

C. adelphBarold
1869

USA: probatdyistates east of those fi
Texago Minnesota. Mexico, Canada
M, 2007)

Reared fromdmelanchierboregCarya
illinoinensi£. ovataC. tomentosa, Prosopis
grandulos@V & M, 2007).

Larvae recorded Amelanchier arbqr€arya
alba C. floridan&. glabraC. illinoinensis.
laciniosgC. ovata, Prosopis glandubedalts
observed oicer platanoidégaxinus
pennsylvanicQuercugPaieret al.2012).

Common in Tennessee (J.
Oliver, pers. comm.)

Reared from nursery trees
Tennessee, although not a
frequently &. femorat@.
Oliver, pers. comm.)

C.cadddNellso &
Manley, 2007

Texas, Arizona, Florida, Kansas,
Louisiana, Missouri, Nebraska, New|
MexicoQklahoma, Tex@¥ & M, 20Q7

Emerged/reared frGeitidaevigataC
reticulata, Cercanadensj®ithecellobium
ebandW & M, 20Q7)

C. comanche
Wellso & Manley
2007

Texas, New Mexico, Utah (W & M, Z

Associated wilhiglangmajoy microcarpa
presumably its host (W & M, .2007)

C. mescalero
Wellso & Manley
2007

Texas, New Mexige & M, 20Q7)

Emerged froQuercumohrianaAdults
collected 0@. mohriarendQ. havardiv & M
2007)

C. quadriimpres
Gory & Laporte,
1837 £. misella
LeConte 1860

Probably all states east of the Contil
DivideAlabam@aArizonaConnecticut
Delaware, Florida, Iddlfinas, Indiana
lowaMassachusettdaryland, Maine
MichigarNorth Carolina, New Jersey
New York, Ohio, Oredrennsylvania,
Rhode Islan@iennessed exasVirginia
Wisconsi(W & M, 20Q7)

Emerged froduglans nigraiquidambar
styraciflu@uercus alb®. coccine&.emoryi
Q.rubraSapindusaponarigardrummond{W
& M, 2007)

Uncertain: Specimens, although iden@fieg
quadriimpresspresented some substantial
variation oduglans cineréaared fronteltig
laevigatécollected on). (W & M, 2007)

C. quadriimpreszadC. shawnegre
associated almost exclusively witfMatRa
& Basham, 2013)

Common oak inhabiting
species. Oftgmesenbnoak
branched"orlessindiameter
alongwithC.rugosicepasndC.
shawneéhat usually prefer
larger branches or the tfwh
& M, 2007).

Not observed infesting nurg
treesn Tennessde date an(
seems to be more of a fore
speciestowever, it is readily
and commonly trapped neg
nursery sites (J. Oliver, pe
conm.)

A specimen 6f

quadriimpresseared froth
nigran ldaho may represen
introduction (nursery plants
wood)Westcott, 2005)

One interception in the EU
&vood andglansanig
in 2019.

C. rugosiceps
Melsheimer, 184
=C. alabamae
Gory, 1841

fProbably all states east of the state!
adjacent to the MississippidRiKemnsas
Texasand Canada. (W & M, 2007)

MinnesotéHallinert al.2020)

Often collected on oaks@itfuadriimpressg
andC. shawneeReported breedin@astanes
dentatdwW & M, 2007).

Larvae recorded fr@astanea denta@uercu
alba Q. macrocarpa, Q. veluéuhlts obsery
onCarya ovat®inus echinaf@. marilandica
Q. palustri€. stellatéPaier@t al.2012)

Emerged /reared fr@nrubrg). robuHanse
etal.2011)

Common and widespread
speciegW & M, 2007).
Reared from nursery trees
Tennssee, although not as
frequently &3. femoratg.
Oliver, pers. comm.)

Recently been found in
Washington State (trapped
known if established or not
may have been introduced
woodWestcott al.2018)
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Name

Distribution

Hosts

Comments

C. seminoellsq
& Manley, 2007

Georgia, Floria/ & M, 20Q7)

Reared fro@hrysoma paucifloscu(vgat M,
2007)

Asteraceae, bushy perefw
& M, 2007).

Note: oly speciesf the
femorataomplex thatnst on
deciduous trees

C. shawned/ellsi
& Manley, 2007

Texas, Arkansas, Colorado, Conne
District of Columbia, Florida, Geor
lllinois, Indiankgwa,Kansas, Kécky,
Louisiana, Maryland, Massachui
Michigan, Mississippi, Missouri,
Hampshire, NadarseylNew York, Nori
Carolina, OklahorRannsylvanighode
Island, South Carolina, Tennessee, ’
Virginia, West Virginia (W & M, 2007
Minnesota (Halliretal.,2020)

Paiero et al(2012) did not separ:
information oi€. shawneefrom C.
femoratabut noted th&. shawneef
valid, would be expected to o©
throughout notasernCanada.

Afew specimens collected @ehiis laevigaitd
the vicinity of cut oaks. RearedCmstanea
dentata, Quercus stel@teercuspp.Q.
phellosQ. palustri€ollecte@nFraxinus
pennsylvanic@. albaQ. bicoleQ. coccinea
Q. gravesi. marilandic@. michaux®.
palustri®Q.rubra Q.velutingW & M, 2007).
Larvae found in naturally infested @gsilofg
andQ. robur(Hansen et al. 2015

C. quadriimpreszadC. shawneare

associated almost exclusively witfiMadRa
& Basham, 2013)

Occurs on large branches
trunks of dead oak trees al
withC. rugosiceff8v & M,
2007)

Trapped itVacciniundarrow
crops in Florida (but imm
stages not detected in
plants) (Ashman & Liby
2019)

C. sloicoli&lanley
& Wellso, 1975

Endemic to Michigsw & M, 20Q7)

Adults collected Brunus americaf\ & M,
2007)

Uncommon spec(¥¢ & M,
2007)

C. viridiceps

Melsheimer, 184
=C. lesueuGory
& Laporte (1837

Probably all states east of the Contil
Divide and in Canada (W & M,.2007

Minnesota (Hallinen, 2020).

Reared fro@arya illinoinendtsosopis
glandulosa, Quercus dhagrised.
macrocarp®. stellatdJimus crassicql&/ &
M, 2007)

Larvae recorded frAoer rubrur@arya
illinoinensi®inusProsopiuercus alb®.
griseaQ. macrocarpQ. stellatdJimus
crassifoligddults observed Ansaccharinym
Carya ovat®. bictor, Q. marilandic@.
velutina, U. americafRaieret al.2012)

Common specigy’ & M,
2007)

Reared from nursery trees
Tennessee, although not a
frequently &. femorat@d.
Oliver, pers. comm.)

Trapped itVacciniundarrow
crops in Florida (but imm
stages not detected in
plants) (Ashman & Libu
2019)

C. wintWellso |
Manley, sp. 20|

USA: California, Arizona, Ore
Washington. Mexico: Baja Californie
M, 2007)

Baja California north through Ari;

California, Oregon, and Washir
(Rijal & Seybold, 2019a)

Adults usually on oak, collectéguancus
agrifolia, Q, chrysolepis, Q. grayegarryan
Arctostaphylos visciegrus commun@alix
scoulerian®etulaspp. Larval host records
includd?latanus racemosa, Quercus, Q. k
Q wislizenii, Q. douglasii, Q. berberidifolia
Prunus domesti&alix lasiolepiSalix nigréV
& M, 2007)

Juglans reg{®ijal & Seybold, 2019a, citing

Westcottt al.2015)

The relative risk of this spe
causing economic damage
walnut orchards is lower. It
captured in trapping study,
not found imalnubranches
(Rijal & Seybold, 2019a).

72



ANNEX 3. Pictures of Ife stagesand damage o€. femorata

Larvae (J. Olivey Exit hole (A. Murillo)

Symptoms and damage

Adult feeding damage (ofcer rubrun) Larval gallery below bark Deeper tunnelingy larva for

pupation
(A. Murillo) (N. Youssef) (N. Youssef)
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3= N INT R NG Y AR } E R . <
Basal shootformedfollowing girdling damage
(A. rubrun (J. Oliver) 200 di dogweadidrOliver)

Early latesummer reddening of infested trees

Basal shootformedfollowing girdling damage, with bark cracking and evidence of frass.
left: extensive damage, probably older damage
(J. Oliver)

Larval galleries ilAcerrubrumé Fr armk smigch t he bar k r eenlargigdalleridé¢drame t h
start to end.

Left: 18cm gal l ery (J. Oliver); right: twdgd Olien.v al gal |
Unlike older larval damage, which is visible on theface when the bark dies and sloughs, this damage was
revealed only after removing the bark from the live and actively growing trees. It is also a more recent and activ
gallery.
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