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Summary of the Pest Risk Analysis foMassicus radde{Coleoptera: Cerambycidae)

PRA area: EPPO region

Describe the endangered arealhe pest could establish where ¢@luercusspp.)and chestnuiCastanea
spp.)are grown (given the diversity of Asian host spetigsesection 7) (with an uncertainty on thee
species attacked). The climatic conditions would not be lim{fitgough there is a high level of uncertaif
for warm aml arid areag North Africa, the Near East and Central Asgee section 9.1However, it is
expected that impact would be higher in areas where climatiditions are more similar toditheast China
where outbreaks have been reported, and oak coverage is important.

Main conclusions

Overall assessment of risk:

M. raddeihas hosts in the gene@uercus CastaneaandCastanopsislt has caused epidemic outbreaks i
severalprovinces ofNortheast China (Jilin, Liaoning and adjacent areas in Inner Mongoli&).anongolica
andQ. liaotungensisSuch outbreaks occur only in a small part of its wide distribution in. Agisited or ng
data was found othesituation and impact on other hogis,in other areas whethe pestoccurs (i.e. many
other Chinese provinces, as well as JaparHaat Russia, Korea Rep, Korea Dem. Reé@tnam).

For all pathways, mtry would depend on very specific conditions, which would probably be fulfilled on
a small part of the trad@speciallytreesshould have a diameter at breast heid@BKl) or bonsai bag
diameter >9 cm)The likelihood ofentry was considerednodeate for host plants for planting, wog
packaging material (if ISPM 15 is not applied) and firewgasiround wood) For plants for plantinghe




EWG thought there would be relatively few trees of a sufficl2BH or diameterimported from Asiaf
countries viereM. raddeicould occurRegarding wood commodities, the likelihood of entry, especial
round woodwas reduced bcause of the ban on logginganeas of outbreaki;m Northeast ChinaRound
wood is otherwise highlyfavourable toallow entry of the pest from biological consideratiorihe
assessment would change if the ban was lifRemlnd wood (with or without bark, other than firewog
wood chips>2.5 x 2.5 cm in two dimensioneogwood and processing wood residues, as well as tiure
and other objects made of wood, presented a low risk of étfitohhiking also presented a low rigkinally,
hitchhiking presented a low risif entry.

Establishment oM. raddei is likely to occur in the EPPO region and would not be limitedcliyatic
conditions &lthough there is a high level of uncertainty for warm and arid amelslsrth Africa, the Nea
East and Central AsiaQuercusand to a lesser exterithstaneaare widespread in the region. Although
host status of European spedgsiot known,M. raddeihas manyCastaneaandQuercushosts It has host
in both subgenera @uercus(CyclobalanopsigndQuercu$, and inthe 3 sections ofhe subgenis Quercus
that arepresent in Aia (ut of 5,the remaining DdeingNorth American)lt is reported on 4 Asia@astaned
species (out of 9 in total, others bei@g sativaand 4 North American species) (www.theplantlist.olg)
raddeiis believed to present a higher risk of host switch (i.e. to European species) than a pest th
only species from one section (suchAgrilus auroguttatugColeoptera: Buprestidagn white oaks)lt is
therefore assumed that it would be able to use some Qtlmcusand Castaneaspecies as hostShere ard
nonsupportedstatements regarding néfagaceadostsin the literature gection 7,Table 3), which woulg
increase the risk confirmed

The likelihood of sprea@vas rated as moderate because natural spread will be slow, but there may
distance spread with caonodities that would lead to multiple outbreaks and increase the spread.

The potential impact in the EPPO region is uncertain, but would probably be lower than that regi{
areas of epidemic outbreaksNiortheast ChinaThe potential impact would depend on the oak and che
species that are susceptible, especiallgaktanea sativar major Quercusspp. in the EPPO region a
hosts. If only the currenly known hosts are attacked, damage wwsty be limited to ornaental host
(noting that those are probably not very widely usadiito C. crenatawhere it is cuivated or present i
the wild. In addition, onsidering the wide distribution &fl. raddeiin East Asia, significant damage is o
reported in a smaflart of that area

Because of theevereoutbreaks irNortheast Chinaof the importance of oaks and chestnuts in the E|
region, andof the potential impact, the EWG considered tlpdtytosanitary measures should
recommended.

Phytosanitary Measure® reduce the probability of entnRisk management options are considered
plants for planting ofCastanea Quercusand Castanopsiswood of Castanea Quercusand Castanopsis
wood chips, hogwood, processing wood resigduemd packaging material; fuiture and other objects mal
of wood of host plants.

Phytosanitary risk for the endangered are@individual
ratings for likelihood of entry and establishment, and for magnit] High Moderate V |Low
of spread and impact are provided in the document

Level of uncertainty of assessment

(see Q 17 for the justification of the ratingdividual ratings of
uncertainty of entry, establishment, spread and impact are proyj
in the document

High Moderate V |Low

Other recommendationsThe EWG mad recommendations (detailed iection 18) relating tcsentinel trees an
surveys targeting Quercus species in areas wieraddeioccurs.

! Seedefinition in Annex 3



Stage 1. Initiation

Reason for performing the PRA: Massicus radde{Coleoptera: Cerambycida& a major pest ¢ oaks
(Quercusspp.)in Northeast China, and &so recorded on other hosts such as chestnuts. lidewatfied
during the horizon scanning of literature which has been carried out for the UK Pest Risk Register. It
added to theEPPO Alert Listin 2015 based on a suggestitny the NPPO of the United Kingdom
(https://www.eppo.int/ QUARANTINE/Alert_List/insects/Massicus_raddei.htrin March 2017, e Panel
on Phytosanitary Measures suggedtedaddei asone of the possiblpriorities for PRA, and theWorking
Party on Phytosanitary Measuradected it for PRAn June 207.

The EPPO standard PM 5BecisionSupport Scheme for an Express Pest Risk Analyass used, as
recommended by the Panel on Phytosanitary Measuess.riBk managemerftietaled in Annex 1)was
conducted according to the EPPO Decissopport scheme for quarantine pests PM 5/3(5)

Very limited information was foundior countries other than China whevk raddeiis presenti(e. Japan,
Korea Rep., Korea Dem. Rep., FastRussid, even wherthe literature seardargetedoublications in the
original language of these countries.

PRA area: EPPO region (map aww.eppo.org.

Stage 2. Pest risk assessment

1. Taxonomy

Taxonomic classification. Kingdom: Animalia / Phylum: Arthropoda / Class: Insecta / Or@areoptera
Family: Cerambycidaé GenusMassicug Speciesraddef (Blessig, 1872)

Synonyms Neocerambyx raddeiBlessig, 1872; Pachydissus(Mallambyy japoniaus Bates, 1873
Mallambyx raddeiAurivillus, 1912; Mallambyx raddeiBlessig 1872 Massicus raddeiKusama, 1973
(Bates, 1973; Gerepanovl1991, cerambycidae.olg

M. raddeiwasdescribed adleocerambyxXMallambyx)raddeiin the Russian FdEast, andas Pachydissus
(Mallamby» japonicusin JapanThe nameNeocerambyx raddés usedmostlyin Russiarsources

English common namesChestnut trunk borer (Yang et al., 201328k longhorn beetle/anget al, 2012,
2013, mountain oak longhorn beetle (SabbatiReverieri & Reversi, 2012M. raddeiwas knownas apest
of chestnut beforeausing damage twaks(see 7. Hos)s

2. Pest overview

2.1 Morphology

1 Eggs arereamywhite when oviposited, becomingllow. They areelongate ovoid, ca.-8 mm x 1.52.5
mm (Kojima, 1931; LY, 2016 WangXY cited in USDA, 2015 with one end rounded and the athe
prolonged into a thick stalk (Kojima, 1981

i Larvae are creamwhite, and reactta. 65 mm long x 11 mm wid@hen close to pupatiorfthe term
6mat ur e | amrtheaest®f the PRAJIT® average lengiis about 5 mm for Linstar larvae, and
50 mm for &' instar larvae\(Vang et al., 2012)Pupae are yellowistvhite andmeasure31-65 mm long
(depending on sourcesgpjima, 193L, LY, 2016.

9 Adults are largeqa. 3563 mm long- LY, 2016 Kojima, 193} and elongatedorownishin colourwith
yellow setaeon newly emerged adult¥he antenna®f males are muclongerthan the body, and of
femalesslightly shorterthan the bodynever longerjLin et al., 2016)

Photos of the life sges are given iknnex2.

2 A recent article, Li et al(2017) states: Neocerambyx raddeBlessig & Solsky) (previously placed in the genera
Massicusand Mallamby®» citing a 2010 reference. No confirmation of a change was found in taxonomic sources, and
the nameViassicus raddeis used in this PRA.
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2.2 Life cycle

The life cycle was outhed by Kojima (1931) for Japan, and further details were repdrted further
researches carried out Northeast Chinaince the 19904t is stressed that no study its biologyis known
from other areas wheid. raddeioccurs In particular, its biology may be different in warmer climates, such
as southern China or Vietnam.

General

l

In Liaoning (Northeast China) oQuercusliaotungensid one geneation is completed in 3 yeatever
four calendaryears)(Wang et al., 2012)n some more northern regions, development can require 4 years
for a generation (WangY, cited in USDA, 2015).

In Northeast China, gpulation development is highly synchronduasthe highly infested areasnoQ.
mongolicaand Q. liaotungensigi.e. aduls emergein the same yeagvery three years, 2017, 2014, 2011,
etc) (for Liaoning: Wang et al., 2012.Y, 2016;for Jilin and Inner MongoliaTang et al. 2011; Wang
XY, pers. comn). Due to differenceg developmentime of individual larvaethere can nevertheless be
small numbers of@dults in neaduts years (Wang et al., 2012)Y (2016) states thain Shandongnd
other placesunlike in the NorthEas), there are adults every year.

No information wasavailableon the number of accumulated degdas's needed for larval development.
However, temperatures influence larval development. It is not known whetherrimewareas (such as
Southern China or Vietnam), the developmenMofraddeimay be faster, and whether it could complete
a generation in fewer than 3 years. This is the casa@rfoplophora glabripennigMacLeod et al., 2002)
and Apriona sp. (Cerambycidgethe lattercomplete their life cycle in-3 years depending on climatic
conditions, with larval development taking froml® months in warm conditions to 2 years in colder
conditions (EPPO, 2013a).

Adults and eqggs:

)l
1

=a =4

Adults were reported temergen July-August inJapanNortheastChinaand Primorskiikrai in FarEast
Russia Kojima, 1931;Yang et al., 2011Kuprin, 2016)

Sun(2001)studied the biological characteristicsMf raddei(in field studiesand experiments indoors).
The averagepre-oviposition and oviposition perisdvere respectively4.6 and 14.8 daysand a female
laid in average20 eggsduring their lifespanAdults lived about 16 day#\dults begin to mate-3 days
after emergence, and lay egg8 #ays after matin¢Sun, 2001; Hou et al., 20Q0)

Females generally lay eggs érevicesof the bark Immediately after egtaying, the femalecovers the
egg with a white mucus/jelly that protects and stabilitggang et al., 20114d.in et al., 2016).The
average duradn of the egg stage is about 11 days (Wang cited in USDA, 2B#§% aregenerallylaid
singly (Sun, 2001)

Observationsnade omQ. mongolicashow that adultéeed onthe sapof trunk through woundghey have
themselvesnflicted (Zheng et al., 2014bang, 2011).

Adults are most active in the evening/niglmd have a strong phototaxis (Yang et al., 2011)

Tang et al. (2011a) stated th\t raddeidoes not lay eggs on dead treBsey found ive larvae in dying
or dead trees, but possibly because acdudid laid eggs on the trees when still alive and larvae had been
able to continue their development.

Larvae and pupae:

1

First instarlarvae drill the bark anenter the phloemThe first four instaréeed on phloem and cambium

under the barkthey are not restricted to linear galleries but may feedvimder chambelike area Later
stagedoretunnetllike galleriesand feedn the xylem; pupae are mostly in the xyleartwood Tang et

al., 2011a; Cao et al., 2015). Larvae start feedingherxylem in the second year (Wang et al., 2012).
According to Xing (2015), each gallery has an average volume of 144 emnpttos of galleries in

Annex 2.

There are 6 larval instark Liaoning (Northeast Chinan Q. liaotungensisthe average duration of the

larval instars were ca. 9, 267, 48, 51, 260 and 386 days, for a total larval stage of over 1021 days in the

3 According to some sources (incl. Flora of Chir@) Jiaotungensi§Q. wutaishanichis a synonym o). mongolica It

was left separate in this PRA, because treated separately in the literatlireagldeiand taxonomic databases, and
considered distinct in some molecular studies (Zeng et al, 20ibjs PRA, the names used correspond to those in the
articles citedHowever, some Chinese articles mentioning only one may apply to both.



field (including overwintering perics). The larvae overwintered in the first winter 4¢3 instar, in the

second witer as 4-5" instar and in the third winter as figfown larvae (Wang et al., 2012).

The pupal stage lasts on avera@ebzlays(Tang, 201

The ppulation densityper treein Northeast Chinas on average 26.5 individualsyith a maximum of

156 individuals (Yang et al., 2014 citingtherg. Higher numbers are mentionéy othes, such asa

maximumof 200 larvaeand 500 galleriefincl. galleries from previous generatiorf$ang et al., 2011a,

Xing, 2015)

9 Larvaeexcrete frass through one frass ejection hole during énéirelifetime (Tang et al., 2011aYhere
may be fass and sawdust on trunks or at tiee base (LY, 2016) (sePetectionbelow). Larvaebore
galleries both upwards or downwalridsthe xylem bu notin the trunk below the ground or the roots
(WangXY, pers comm.).

= =

2.3Temperature requirements

Temperatures are important fe@mergence and activitpf adults (mating, feeding, egtaying). Daily
temperatures between 22°C and 26°C and relative humidity between 50% and 80% favour the level of
activity of adults (Tang et al., 2011¢)sing data from trapping, Yang et al. (2011) analysed the relationship
between adult emergence, and temperature anddiiyrm forest stands in Jilin. From tHeguresin that

article, emergence occurred alreadlgen the average daily temperature was 19°C but was highest above
24°C; the lowest humidities reported in this study were arourd80 and favoured emergenoempared to

higher humidities. No data were found on the lowest temperature or humidity thresholds.

2.4 Dispersalof adults

Gao (2001) reportshat adults of M. raddeican fly 5680 m each time, dozens of times one night, and
calculates from these valugsat the total flight distance per night codlereforereach 3061000 m. Other
observationsnsteadhave shown shorter single flights:-80 m long and 130 m in height (Sun, 2001); 20

70 m (Jiang, 2011); 205 m (Xie et al, 1999)However, none of these studies give details as to how these
data were obtainedhe spread oM. raddeiis analysed in detail isection 11

2.5 Nature of the damage

The main damage is caused by larvae boring into trees (mostly trunks, less often liraeehieslow)i T h e
damage done is tremendous both physiologically and mechanically as the larvae attacking the living tree eat
out chambers under the bark and tunnels t he wood so as to make the
(Kojima, 1931).There may be numerous laevi one tree (se2 1). Infestations affect tree growth (Tang et

al., 2011b)Reducedree vigor and winébreakage are often mentioned as impactfénliterature (e.g. Cao

etal., 201%

Tree mortalitydirectly due toM. raddeiin severe infestatioris reported in some Chinese publications (e.g.
Zheng et al., 2004a, Xing, 20159)ang et al. (2011b) found th#te proportionof dead oak trees on upper
slopes and ridges of some oak forests attackeM byaddeiwas high, sometimegp to 90%.The EWG
notedhoweverthat, becauskrvaedo not move to wootlelow the groundsee 2.6)the roots would remain
alive and manyuercusandCastaneapecies are knawto resprout from rootsThis is the case in particular
for Q. mongolicaBazarova, 2014).

According to Xing(2015 andTang et al(2011h, the woodvalueof attacked treedecreaseandit can only
be used as firewooth addition,the wood of attacked treeis also used for growing mushrooms (Wang XY,
pers. comm.).

Finally, feeding of adults on sap ofQuercus mongolicahrough bite wounds (Zheng et al., 2014b)
presumablycausesnsignificantdamage to trees

2.6 Trees attacked in a stand and location of the pest in the tree

Information was found only faQuercusin Northeast Chinaln Liaoning M. raddeiattacks mostlypaktrees
over 3 years this relates to the e m adgelayitg behaviour, as ipreferstrunks with rough barki.e. with
crevices)(Xing, 2015) Tang et al (2011a) found larvae Mf raddeionly when the bark thickness was above
ca. 0.5 cm.



However,M. raddeiis also reported tattack smallepaktrees In forests where largeaktrees had died or
were felled, oak treewith a smaler DBH* (12-15 cm)were also infestedthoughwith lower population
densities(Tang et al., 2011bAvailable dataregarding the minimal size of material attackexdnt towards
the following minimumfor Quercus andthere is no data faCastaneaandCastanopsis

- Zhao et al. (2005) and Merm@F (pers. comm.) report no infestationoak trees of ®BH <10 cm.

- In studies on the distribution of larvae and pupa®. liaotungensigTang et al., 20114}utting trees in
1-m sections) M. raddeiwas found when the trunk diametemas above ca. 9 cm, with a significant
increase irthe number of larvae above 4fin diameter. The number of larvae per trunk vpasitively
correlated with bark thickness andrikudiameter. Larvae were also foundpitimarybrandes.

The EWG,based onhe biology of other cerambyciddid not exclude thatrvae during their development

maybore into material of smaller diametg.g. if moving upwards in a@m-DBH tree)

Referringto trees ofQ. liaotungensisn Northeast Chinavith an averag®BH of 25-cm, larvae and pupae
were mostly found in the lower part of the trunks, up te1® m high. In trees showing complete dieback,
larvae were mostly in trunkat a height of 88 m and pupae at a height o#1m, while in trees showing
partial diebacklarvae werdoundbelow 6 m and pupae at”3m; there were no larvae in trunks above 9 and
10 m for completely and partially diebacked trees, respect{Velyg et al., 2011a).

Massicus raddeiattacks both healthy and weakened trees (W4ANQ pers. comm.).Nevethelessthe
literature availablefor Northeast Chinaeflects more damage on weakened tre€&amage byM. raddei
mostly occured on oaks situated on upper slopes, ridgas sunny slopes of mountains corresponding to
trees with aDBH of about 26cm. Oak stands in lower slopes or valleyghéretrees arehealthierwith a
higher crown density) presented no or low infestation, and no tree dying from infébte@ms on upper
slopeswere larger and weaker, with a lower crown density, suftered higher damageThe high ratio of
dead oak on upper slopes and ridges of some foresistéeaprogressive increasef damage in middle
slopes,but with a decrease iM. raddeipopulaton density(healthiertrees)(Sun et al., 2010; Tang et al.,
201la & b).

2.7 Detectionand identification

Guidelines for monitoring in forest stands ajigen in LY (2016) and include observations wifithered
crowns on large treesemergence holefarval frass ejectioholes in tree trunis and lateral branches, as well
asfrass and sawdush tree trunks and aroumigtebases.

Symptoms

1 M. raddeicauses dieback of branchmsthe wholdree

1 There are no specific signs of ovipositiumlike for some other Cerambycidae). Eggs difficult to
detect(Lin et al., 2016)

Frass on the ground can be used to detect the preseinsedafattackéEWG).

Observation ofrass ejection hole§defecation holesjan be used to estimatee number ofarvae (Tang
et al, 2011a) Tang et al. (2011aglsomention thalarval defecation can be obseriedm one year after
egglaying. This isbecauséVl. raddeihasthree types ofrass The first type isonly feces,dark brown

f
f

with long thin shape, and netsy to recognize. The second type is feces combined with sawdust, which
is yellow brown, powdelike and easy to recognize. The third type is a mixture of feces, sawdust and

water, which is yellow brown and sticky, and is the easiest to recoghamg ¢ al. (2011b) mentio
using binoculars for detecting frass ejection holes on the middle and upper parts of odk tne@s.
infestations withfew individuals, frass ejection holemay be overlooked, especially before symptoms
start appearing on the treds. conclusion,signs of larval presence might be difficult to see by visual
examination of standing trees.

1 When adults emerge, many exit holes can be seen on one trunk (Cadeis).Flying adultsmight
also be observed: theyelarge andmayall emergeduring a limited period othe same year.Hey fly at
nightandare attracted by light (Yang et al., 2011).

Trapping
The pheromones dfl. raddeihave not been isolated, and th&eo speciesspecific trapping method to
date However, adults oM. raddei are stronglyattracted by light A black light trap haseenfound

* Diameter at Breast Height



especially effectivandis usedin Chinafor monitoring and contro{fYang et al., 2011; Xing, 2015Black
light attracted twice as many adults than ordinary flashlight (Jiang et al., Zith@y. light traps may also be
used the best being 30 W black light trap and 250 W high pressure mercury(l¥m@016). Light traps
(including black light traps) are known édtractmany insect specieRamamurthy et al., 2010)

Studies have been condedton other types of traps, but according to available informhtiwa not resulted

in new field/commerciakrapping &chniques yet~or example, anixture of sugar, vinegar, alcohol and water
was successfully useith experiments(Tang et al., 2016)In investigations on trapping lures (including
pheromones of othe€erambycinagas well as som@heromonecomponentsthat attractmany other
Cerambycinae specieandtrap height, Li et al. (2017) concluded that females are attracted to ethanol and
thatcanopy traps baited with ethanol were effective; otloenponents tested wenet effective

Identification

Chen et al (19591 in Chinese) andHua etal. (20097 in English) providea morphological descriptioof
adults Some morphological characters [in Latin] also given in the original description (Bates, 1873).
However, there are morphologically simil@erambycidaespecies, such a8priona germariin China.
Benzel (2015) provides screening aids for the identificatioi.ofaddeishouldit be found in the USAi.e.
discriminating with US specieg;is not known if tlese would apply in the EPPO region

Immature stages are described in detail in Kojima (19B81¢. EWG noted that arphological identification

of immature stages of Cerambycidae is very complicated. However, the complete mitochondrial genome of
M. raddeihasbeen sequenced (Wang et al., 20a6d reference material is deposited in GenB&HPO
Standard®M 7/129(DNA barcoding as an identification tool for a number of regulated peER®O, 2018

could be sed for identification.

3. Is the pest a vector? Yes No “H

4. Is a vector needed for pest entry or spread? Yes R No V

5. Regulatory status of the pest

M. raddeiis not listed as a quarantine pest by EPPO cour{&ieRQ 2017 - EPPOGIlobal Databage It was
addel to the EPPO Alert List in 2018. raddeiwas not found in the lists of regulated pests for other
countries orwww.ippc.int(neither undeits previousnames)In the USA, it is includedn early detection
programmes for alien forestry pests at least in some states (EPP@), B04&s on the national priority pest
list for surveys at least in 204217, but dropped from the 2018 list as considered as a low impact pest for
the USA (usinga prioritization model; CAPS, 2017; Moylett H, pers. comm.).

6. Distribution

M. raddeiis present only in East As(&eeTable 1 andFigures 1 and 2)t was described from Japand

Far-East Russia in the 187(Q®spectivelyasPachydissugMallambyy japonicusandNeocerambyx raddgi

(seesection 1) Its native or introduced status other countriess notclear.

9 In China,it was firstreportedfrom 1932in checklistsof insectye.g.Wu, 1932 & 1937J. It is not known
if there has been someorerecent spread within Chiné was present in the NorBast before outbreaks
started in the 1990§(0n, 2001; Tang, 20)1The only known areas of severe outbreaks/high infestations
are Jilin, Liaoning and part of Inner Mongolia (see Figure 1).

1 IntheKorean peninsulait was recorded as early as the 1920s (Okamoto,, &1 individual places
now in the South oKorea DemRep).

1 In Vietnam, the first record dates from 2014 (Nga et al., 2014).

Table 1. Distribution of M. raddei(details andincertaintiesn the table)

Region Distribution Additional details, references and uncertainties

EPPO region| Russia FarE a st southlpgrts of Amurskaya oblast and Khabarovskii krai,
Primorskii krad(Anisimov and Bezborodov, 2017)



http://onlinelibrary.wiley.com/doi/10.1111/epp.12344/full
http://www.ippc.int/

Region Distribution Additional details, references and uncertainties
Asia Japan Bates (1873 description).
fTHonshy Shikoku, Kyushu (Kojima, 1931 eksono et al., 2006
fTHokkaido (Mokuroku Database, 2017)
China (Fig. 1) 1 Anhui, Fujian, Guizhou, Hebei, Heilongjiang, Hubei, Hunan, Jiangsu, Jil

Jiangxi, Liaoning, Sichuan, Shaan8handong, Shanxi, Yunnan, Zhejiang
(Danilevsky, 2017 citing-0bl & Smetana 2010Cerambycidae.orgjo date)
f'NeimengguInner Mongolig (Tang et al.2011b)

f'Hainan, Henan, Guangdong (Lin et al., 2016)

9 Chongging(Forest Pest Control Station of the Stateestry Administration.
2008, Shanghail(uo et al., 2005; Forest Pest Control Station of the Stat
Forestry Administration, 2030

Uncertainrecords

1 Beijing, Tianjin Mentioned inAnisimov and Bezborodow(017, but there is
no record in the Chinesigerature. However, present in all surrounding
provinces

9 Guangxi Present in all surrounding provinces, aodrid in Vietham very
close to Guangxi

Korea Dem. Rep.

Okamoto, 1927tim et al., 2014

Korea Rep. Danilevsky, 2017 citing Lobl &metana 2010; Lim et al., 2014.
At least: SoutiWest (Mt JuwangCho et al., 2010); Demilitarized Zone (K
et al., 2006)

Taiwan Lin et al., 2016Anisimov and Bezborodov, 2017

Vietham Nga et al., 2014new record fonorthernVietnam, in Phia Oaand Lao Cai)

Figure 1. Distributionof Massicus raddein China. Whole provinces are marked, not detailed distribution
within provinces (prepared by the EPPecgtariat) [flllelt provinces with severe outbreaks;orange
other provinces where the pésts been reporteth blue uncertain records (no record in the Chinese
literature, but probably presen@ther colours have no spécimeaning.
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Figure 2. Distribution map showing the northern and southern liwfitel. raddeidistribution(from
Anisimov and Bezborodov, 201{9ee above for details of the distribution in Chifted line
approximative limit of the areaf severe outbreaka China, added by thEPPO Secretariat
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7. Host plarts, associated plantand their distribution in the PRA area

M. raddei attacks Fagaceaemainly Castaneaspp. andQuercusspp and has also been reported on
Castanopsis cuspidat&losts are listed in Table All known hosts are trees of Asian origin. Details on the
presence of hosts in the EPR&ion are given in Table 2 anéction 9.2.

In China,M. raddeiwas originally reported as a pest@f mollissimaand O6ot her tredé&sd i n
later became a major pest @uercusmongolicaand Q. liaotungensisin the North (Lin et al., 20)6(see
distribution of these species in Figurge B is not known if certain oak hosts in China represent a passage to
new hosts.It was noted thatni areas ofhigh infestationin Northeast Chinanoninfested Castanea
mollissimaforests were observed adjacent to heawifgstedQuercus mongolic@/Vang XY, pers. comm.).

Figure 3. Distribution of QuercusmongolicaandQ liaotungensiin China (from Zeng et al., 2010)

r\
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onh Chlnl‘
Nonhowul 3 Q. mongolica
Ch"” 74 Q. liaotungensis

Whether otheQuercusand Castaneaspp. could be attacked in the EPPO region is hot known. Stfar,
raddei has not been reported @Quercusspeciesthat are present naturally in the EPPO regexcéptQ.
mongolicain FarEast Russia See also section 9.2) and the record dd. sativa(European chestnut) is
doubtful (see belowable3). Some European specia® &nown to occur in China (e.q. robur. Xinjiang,
Beijing; Q. suber Sichuan, Jiangsu, Zhejiangaiwan) as well a®). rubra (North American pecies but
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grown in EPPQ see sectio®.2 - Middle-lower areas of Yangtze River) [from Internet searches in Chinese
search enginé Wang XY, pers. comm.December2017. No report of infestation by. raddeion these
speciesvas found Similarily, no report ofM. raddeiwas obtained in relation to two sentinel plant projects

NeverthelessM. raddeihas manyCastaneaand Quercushosts.It has hosts in both subgenera@diercus
(Cyclobalanopsisand Quercu3, and inthe 3 sections othe subgenis Quercusthat arepresentin Asia (@ut
of 5, the remaining DeingNorth American).It is reported on 4 Asiaastaneaspecies (out of 9 in total,
others beingC. sativaand 4 North American species) (www.theplantlist.offf)e EWGassessethat M.
raddei presens a higher risk of host switch (i.e. to European specfeQuercusand Castaneathan a pest
that attacks only species from one section (sudhgatus auroguttatugColeoptera: Buprestudaeh white
oaks) It is therefore assumed that it would be ableise some otheQuercusand Castaneaspeciesthan

those confirmeds hosts.

In China, the host species reportedly include 38 species in 17 families (with the @arescaisand

Castanegpredominating); however the host species reported outside the Fagaceae may require verification

(Wang XY, cited in USDA (2015). A number ofnonFagaceadost recordsn the literaturehave been
repeatedn articlesover time but it was not possible to fingublicationsmentioningdirect observationsnor

to traceback original publicationdt wasalsonoted thaidults ofthe cerambycid\priona germariare very
similarto those oM. raddej and mayhavebeen confusedn eatier publications Thesespeciesare listed in
Table 3 andire not ceeredin the PRA.

Table 2. Hosts ofMassicus raddei
For species marked with not possible to find publications mentioning direct observations, nor te trace
back original publications

Regarding presence in the PRA area, where
checked in the PRRdex (ttp://www.pppindex.de).

Host Presence in PRA area (YefiNdb knowh References

Fagaceae

Castanea crenata Yes, fruit, wood, rootstock, ornamental (f Lim et al., 2014

201®); wild (SE Russia, S Ukraine, W
Transcaucasus) (EPPO, 2000)

Castanea henryi

Yes, ornamental

Hua et al., 2008ang et af2013) (cited
in USDA2015)Fengand Du1997

Castanea mollissi(r&.
bungeana

Yes, ornamental
No data found on whether cultivated for fi
hybrids wit@i. sativare used.

Fengand Du1997Wu et al., 2000m et
al., 2014

Castanea seguinii

Yes, ornamental

Yang et al. (2013) (cited in USDA, 2(

Castanopsis (Pasania)
cuspidata

Yes, ornamental

Kojima, 1931; Lim et al., 2014

Castanopsis cuspidata
var.siebold{iC. sieboli

Yes, ornamental

Lim et al., 2014

Cyclobalanopsis

Note this genusconsidered outside of Ch
asa subgenus Qitercus 0 the known
QuercusostsQ. glaucs aCyclobalanopsis
(based on Flora of China)

LY, 2016 (forestry standard)

Quercus acuta

Yes, ornamental

Lim et al., 2014

Quercus acutissima

Yes, ornamental

Kojima, 193Lim et al., 20Hya et al.,
2009 ang et af2013) (cited in USDA
2015)Cheret al, 1959

Quercus aliena

Yes, ornamental

Cheret al, 1959

® Contacts were taken with the International Plant Sentinel Network (IPSN), which links various institutes including

botanic gardens and arboreta in Asiagtguire whether the pest had been found on EuroReancusspp.; no record
was obtained. In additiom. raddeiwas also not found during a sentinel tree project that incl@atbx Q. petraea
andQ. suber(in Beijing and Zhejiang, 2062011; Roquestal., 2015), but the project used seedlings, which would not
have reached a sufficient diameter during the project peridd5(tm at soil level at the start of the trial).
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Host Presence in PRA area (YefiNdbd knowh References
Quercus dentata Wild in S.Far East (EPPO, 2068). Lim et al., 2014; Yang e2@13 (cited ir
ornamenta USDA, 2015)

Quercus glauca

Yes, ornamental

Chen et all959

Quercus liaotunger{§ls
wuaishaniga

Yes,ornamental

Tang et al., 20 Li et al., 2013un,
2001

Quercus mongolica

Wild in SrarEastcultivated in C.E.Ru¢siat
known as ornamental or fores{ERE)D,
2000) Available as amental

Tang et al., 203 B8un, 2001

Quercus phillyreoitdes

Yes,ornamental

Wang et al2009

Quercus serrata

Yes, ornamental

Kojima, 193lLim et al., 201@heret al.,
1959

Quercus variabilis

Yes, ornamental

Sun, 2001

Table 3. Non-Fagaceaespeciegeported as hostsgn the literature but original source is missing and no
recent observationswere found

Regarding presence in the PRA area, wilecer nament al 6

checked in the PRdex (ttp://www.pppindex.de).

is indicated

Host

Presence in PRA area (Yes/No/Not know

References

Fraxinus mandshurica
(Oleaceae)

Yes,ornamental. Wild in S. Far East (EPF
2000)

Sun, 2001

Moruspp.(Moraceae)

Yes, cultivated, wild, ornam@&R&O, 2013¢
citing others)

Lim et al., 20Bun et al2006

Morus alba Yes, cultivated, wild, ornam@R&O, 20139 Cheret al, 1959
citing others)
Paulownispp. Yes, ornamental, also wood and biomass Wu, 2007, Lim et al., 2014

(Paulowniaceae)

production
(http://www.ipaulownia.co.uk/paulownia
info/whyaulownia/)

Paulownia tomentos

Yes, wood, ornamental (Essl, 2007; Hake
Akyildiz H, Sahin Kol, 2010). Considered
invasive in some EPPO countries)

Wei et al., 2009

Citrus reticulata Yes, cultivated (mandarin) Ye et al, 1996
(Rutaceae)
Citrus maxima Yes, cultivated (pomelo) Xu et al 995

XylosméSalicaceae)

Yes, ornamental

Hua et al., 2009

ZelkovgUlmaceae)

Yes, especially bonsais

Hua et al., 2009

Doubtful host records

i Castanea sativds reported in Kojima (1931)ut noother positivedirect record onC. sativafrom any
country where the pest occusgs foundin the literatureKojima (1931)refers to éookon forest pests
in Japanfrom the start of the 1900s, implyintgat C. sativawould have been used as a forest t@e.
sativais a European species and it is doubtful that @&swultivated in Japamt that time The native
chestnuin Japan(widely grown for fruit and in foresss C. crenata(whichis not mentioned in Kojima
1931) In addition, bothC. sativaandC. crenatahave changed names at numerous occasions in the past
In particular,two names ofC. crenataat thestart of the 1900s wel@. sativavar. japonicaandC. sativa
var. pubinervis andin the 1800sa name forC. sativawas C. vulgaris andfor C. crenatawas C.
vulgaris var. japonicaor var. kusaruki (Strijk, 2017) The record forC. sativais therefore considered
doubtful and probablyefers toC. crenata

1 Quercus roburA wikipedia page oMallambyx radde{rcfh.ru, 2017- Russian Federal Forest Protection
Center- Roslesozashchita) mentiolg®. robur as a host, without referenceNo other reference was
found. In addition, naeference toQ. robur beinga host ofM. raddeiwas found when a PRA was
preparedor Russia2017) andM. raddeidoes not cause damage to this host (Oleg Kulinich and Andrei
Shamaev, AHRussian Center of Plant Quarantine, Russian Federaft@gus crenata Okada and
Nagahata (1996), ia survey on longhorn beetles Bf crenatain Hyogo Prefecture, mentisriinding
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one adult in the forest studied. i¥ltannot beconsiderecas a host recorfhs there i indication that
the pest can complete its life cyclapd o other reference was found.

8. Pathways for entry
All pathwaysare considered from areas where the pest occurs to the EPPO region.

General considerations on pathways linked to the biology of the pest:

- Eggs are on the bark, the first to fourth larval instars are in the phloem, and older larval instars and pupae
arein the xylem. Especially the sixth larval instar has a long life (over 1 year; Wang et al., 2012).

- M. raddei will not be associatedvith small diametetrees. Based on the information available for
Quercug(see sction 26), the EWG considered thit. raddeican beassociated withosttrees of a DBH
> 9 cm(or, for bonsaistrunkbase diameter 9 cm)

- There may be up to 200r&e or pupae in one tree (seetion 22).

- Last instars are larg&% mm long x 11 mm wide when matui@)d bore into the xylem, and therefore
larval development requires considerable wood volumes@ei®n2.2 andpictures in Annex).

- Tang et al (2011a) found live larvae in dying or dead trees, and assumed that larvae had continued their
development sithe tree was dying.he EWGthereforeassumed thahaturelarvae and pupae are able to
survive even in dry wood and adults could emdiae known for other Cerambycida&urvival and
development of earlier larval instars would depend on the state ehdterial (i.e. the wood should
contain some moisture). Small material (small trunks or branches, wood pieces) would dry and become
unsuitable rapidly, and even big logs may not allow the full development of larvae if thisciiles2-3
years.

- Transfer from commodity to host treéd: raddei hasmany Quercusand Castaneahosts, which in the
EPPO region are mostly used as ornamentdlere are mangtherQuercusandCastaneaspecies native
in the EPPO region, and some nagobe hosts (see sémh 7).

Specific issue for wood commoditiés:China (includingthe areas of high infestationsn Quercusonly, in

Jilin, Liaoning and Inner Mongol)aoaks aramostly found in natural forestand not in plantation@orest
Trends, 2015NEPCon, 2017aSince the end of 2016, all stadtened ratural forestsn China are protected

by law, by extension of the National Forest Protection Program implemented since 2000 in some provinces
(Wu et al., 2013, ¥ng 2001;Ji et al., 2011forest Trends, 201&hao, 2015; news.sosu.com, 201The

law includes a ban on commercial IogangYuexian, 2001, Forest Trends, 2016; State Forestry
Admini stration of the P;emevchrend)27/Rie peind dxtended by the €ddi n a ,
of 2017 toothernatural forestgcollectively-owned and private forest farowned landl (NEPCon, 2017b).

Felling of any trees is subject to official authorization by the central forestry administratidims only

allowed for sanitary and scientific purposefrade of wod from these areasould not occur and Sun

(2016) mentions thaD. mongolicamay mostly not be availabldor tradeafter 2017(althoughmaintenance

can beallowed and timber from thispeciessold legally NEPCon, 201B). Rating of the wood pathways

was influenced by this, with the understanding that there would nadrbenercial logging of oakkeesfrom

areas of severe outbreaks (Liaoning, Jilin and part of Inner Mondalw) oak occurs mostly in natural
areas, and ngilantations) If trade of wood from these areas was allowed, the likelihood of entry would be
higher. It is not known whether there is trade of wémdn commercial plantationi& other areas in China

(or from other countries) whergl. raddeioccurs at lower population levels.

The EPPO Study on wood commoditisPPO, 2015pdistinguishes many commodities (definitions in
Annex3). In this PRA, thg were grouped into several pathways. This is because the existence of trade into
the EPPO regio is an important factor for assessing the risk, but there is no trade data for many of the
commoditiesasdescribed in th&PPO Study on wood commoditid$ie PRA relied on existing data (from
Eurostat, using existing CN customs codes) that cover togeghreral EPPO wood commodities, hence the
groupings proposedinally, theEPPO Study on wood commoditi@ovides a preliminary assessment of

pest risk for different types of pest groups depending on the initial material used to produce the commodity
(e.g different risk for wood chips produced frameated or untreated wopdSuch distinctions are not used

here as theris no indication of the type of material entering the EPPO region.

® For provinces that include high infestation areas, thevimsimplemented in Jilin and Inner Mongolia from 2015
(State Forestry Administration ofin liabnég fiere 207 (retvsnr.cRe p u b |
2017).
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Finally, it wasnotedthat several railway freight routes have opesiede 2011 between China and various
European countrieghroughthe CIS (Shanghaiist.com, 2011OB Schenker, 2017)They shorten transport
time by about 15 days compared to maritime transgdrich may be over 40 dayfRailway freight from
China isplanned to increase in volume, and in 2020 a {spbed freight train to Russia should further
decrease transport timgsCR, 2017).

The following pathways for entry d¥l. raddeiare discussed in this PRA. Pathways in bold are studied in
section8.1; other pthways were congered very unlikely and are in secti@?2. Definitions of wood
commodities are given in Annex 3.

Host plants for planting

Roundwood and sawn woof hosts

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

Hitchhiking

Furniture and other objects made of wood of host plants

Cut branches of hosts

Bark of hosts

Fruit of hosts (chestnuts)

Sawdust and shavings, processed wood materiakcpasumer scrap wood

Seeds, bulbs and tubers, graiallgn, stored plant products, soil and growing medium
Natural spread from countries where the pest occurs

Movement of individuals, shipping of live Cerambycidae, e.g. traded by collector

B R R e e -

8.1 Pathways studied

Host plants for planting are studied in Tallewood commodities in Tables and 6. Furniture and other
objects made of wood of host plants, as well as hitchhikiagnot bestudiedin detail andbrief evaluatios
of these pathways are therefore provitdetbre the tables.

For all pathways and at the scale of the PRA area, it is considered that the current phytosanitary requirements
in place are not sufficient to prevent the introductiotMofraddei There are prohibitions on the movement

of someplants forplanting (e.g.m the EU, for plants oQuercusand Castaneawith leavesi EU Directive

2000/29, but not forother plants for planting or wood.

Examples of prohibition or inspection are given for some EPPO countries (it was not possible in this express
PRA to fully analyse the regulations of all EPPO countries). Similarly, the current phytosanitary
requirements of EPPO countries in place on the different pathways are not detailed in this PRA (although
some were taken into account when looking at management op&#i3D countries would have to check
whether their current requirements are appropriate to help piryéme introduction of the pest.

Hitchhiking. Adults fly and are strongly attracted to light, and may become associated with commodities at
packing. Thee can be large population$ adults at emergence in highiyfested forest It is not known

how frequently infested hosts are present in areas other tresisf@e.g. urban areas from whose ports or
airportscommaodities would be dispatched). Howewvad,lts have a relatively short life (ca. 20 days) and
would need time tdly andfind a host at destinatiofseeTransfer from commodity to host tresshe start of
section8 in general considerations on pathwpyshich limits the risk of entry in case of long storage and
transport times. Adults may be able to feed on somehosh commodities (for example théyave been
shown experimentallyo be able to feed on fruit, and sap of #wsts may also be suitablélhere is
insufficient datato study this pathway. Hitchhiking seems relevant for local spread with short transport
times, and was included in section 11.

Likelihood of entrylow; Uncertainty:moderate

Furniture and other objects made of wood of host plais. There is no data on the use of host wood in

China for producing furniturer other objects. There sme trade of wooden furnitueg leastfrom China
and VietnamEmergence of beetles from furniture is reported for similar pests sudlo@schamuspp.,
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and Semanotusspp., Chlorophorusspp., Batoceraspp. (EPPO, 2015 citing others). Longhorn beetles
emerging from wooden decorations have also been found, e.g. in Germany (B. Hoppe, pers. comm.).
However, @lleries of mature larvae and pupsEdvasscus raddeiare widerthan the larvae itself, i.e1>cm,

and it isunlikely that pieces of infested wood are used for producing furnibaraddition, oak wood from
highly-infested areas in Chinaould not bausedas these are part of protected naturehs(seesection8).

Likelihood of entrylow; Uncertainty:moderate
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Table 4. Host plants for planting

Pathway Host plants for planting (except seeds, cuttingsissue culture, pollen)
Coverage Plants for planting in pots or similar (including bonsais), plants with bare roots.

Cuttings are excluded becaude raddeirequires material of a certain size, and it is also not associated with seeds, tissue culture or pollen
Pathway prohibited |Partly: e.g. in the EU: Plants @fastaneaandQuercus with leaves, other than fruit and seeds

in the PRA area?

Pathway subjectto
a plant health
inspection at

Presumed in most EPPO countrieg. in the EU, general inspection requirement for all hosts (incl. for trees and shrubs, and for bonsais), and spe
requirements for some genera:
CastaneaandQuercug(general ispection +symptoms of nofEuropearCronartium+ requirements offryphonectria parasitica The equirements for

import? Castaneaalso apply within the EU (regardir@@ryphonectria parasitica
Pest already No interception reported for the EU, not knofor others
intercepted?

Plants concerned

QuercusandCastaneaare the main hosts. It is not clear how often/in which conditibnsaddeiis associated tG€astanopsisand here is no confirmed
record @ nonFagaceaésee section 7).

Most likely stages
that may be
associated

All life stages can be present on/in trees with a DEBHm.It is expected that all life stages Mt raddeicould also be associated with bonsais that hav
trunk base diameter above 9 cm.

Important factors
for association with
the pathway

Larval frass ejection holes and frass may be observed, but may be overlooked if there are only few ingliggtudlBhey aremore likely to be observec
on bonsa because of their dimensions and high value. In addition, larvae are not active imtjaants (overwinteringldefecation cannot be used for
detection of attacks on such plants. Furthermore, the frass Is easy to see on the bark only from one yedayifigr legestations may be detected if
adults start to emerge and there are lexdies (this is only likely to occuf plants are transported in non cool conditions).

Survival during
transport and

Eggs, larva@ndpupae would survive and continue their development once at destination.
If adults emerge during transport, they may feed on the sap of theirlhdstsviduals of both sexegre presen@dultscan mate B days after emergenci

storage therefore leading to the presence of mated females. The plants would be suitablddginggahich could occuon the same hosifter a few days in
favourable conditiondVatedfemales maylsobe present in consignments at destination.
Trade For the period 200@011, ISEFOR data (regarding importsnfrmonrEU countries into the EW Eschen et al., 20)Tndicate imports of 192.000astanea|

mollissimafrom China in 2010, and no imports of otl@astaneaor of Quercus

It is not known iftheimported trees would be of a sufficient size. However, for amenity purposes within the&of®-3 m heightand ca. 1&m DBH
are commonly used.( Montecchio, pers. comm.). Much bigger trees are also available in nuréeriesgmple for some European speciast known
hosts to date seehttp://www.majestictrees.co.uk/tredrub/463quercusilex; http://www.majestictrees.co.uk/tresrub/475quercussuber). However thig
is thought to relate mostly to trabetweemeighbouring countried’he EWG thought there would belativelyfew trees of a sufficient size imported frg
Asian countries wherkl. raddeioccurs.No data was available on whethbere is a trade of old/thigkunked bonsais dfastanear Quercus

Transfer to a host

Emerging adults would already be on a suitable host.
For adults that emerge from bonsais intended for use indoors, there is a low risk of transfer to arhagtalaiv establishment of the pest.

Likelihood of entry
and uncertainty

Host plants for planting including bonsais: moderate witta moderatauncertainty yery favourabldrom a biological point of viewbut only plants>9 cm
DBH (or base diameter for bonsaggjuld carry the pestincertainty on trage

Subrating: Host trees with a DBH > 9 cm / bonsais with a base diameter > 9 cHigh (veryfavourablefrom a biological point of view, but seemin|
low trade)with amoderatauncertainty(existence of &radeof trees above-@m DBH or bonsaisvith a base diameter above 9 &nom Asian origin3.
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Table 5. Round wood and sawn wood of hostsWood chips, hogwood, processing wood residuésxcept sawdust and shavings) of hosts

Pathway Roundwood and sawn wood of hosts Wood chips, hogwood, processing wood residuésxcept sawdust and
shavings) of hosts
Coverage This pathway intends to cover all types of roundwood and sawn wood, includinNot e 6 ( except sawdust and shavi
or without bark. The understanding of sawn wood is as per definition in ISPM 5jis intended throughout this pathway.
Roundwood includes logs, but also other types of material. Whole trees includi\Where harvesting residues are in another form than roundwood (e.g.
branches, twigs, possibly stumps, may be harvested (e.g. as fuel wood). In ad(residues from squaring), the EPPO study considers that they would ei
partoftheo mmodi ty descri bed in the EPP Olleftonsite or be transformed esite, in which case they become anothej
of roundwood (when in the form of top of trees, branches, twigs etc.). commodity (e.g. wood chips, hogwood).
- composition Consignments of roundwood (as logs) would generally be of one|All these commodities may be used for different purposes, such as pu
species. Harvesting residues (in tbem of roundwood) arise from the harvest of lfibreboard production, energy purposes, mulch.
and may initially be from one species, but it is not known if they would be grouj- compositiondepending on the intended use, wood chips are produce
with otherspecies (possibly aldoom other originywhen traded (e.g. as fuel woodfrom one or a mixture of species. This is not known for other codiires,
Roundwood intended for other puges (e.g. fuel wood, production of chipsymayb ut woul d presumably be the sam
contain a mixture of species. of species.
- presence of barkound wood (as logs) and sawn wood may be traded with or |- presence of barkvood chips or hogwood may be produced from diffe
without bark. Other types of roundwood may have bark attached. types of initial material (e.g. wood with or without bark, peshsumer
- size Logs would normally be of a lge size. For harvesting residues (in the fornscrap wood etc.Processing wood residues are residues from round ar
roundwood) and any material sold as fuel wood, the material may be of variablisawn wood, e.g.of ut s, and may have bark
(including branches, top of trees, branches, twigs etc.). these commodities may include some bark.
- intended useSuch commodities may be used for constructiomjtiure, long poles|- size.wood chips are produced through a shredder using a-toaledieve
energy purposes or processed (such as chips, pulp, fibreboard etc.). that defineghe dimension of chips (e.g. <2.5 cm) on two sides (not the
third). The European Standard on solid fuel (Alakangas, 2010; CEN, 2
identifies four classes of wood chips according to size; in the largest ¢
75% of wood chips should be comprised ini#ege 16100 mm, and 6%
can measure 26850 mm. Hogwood or processing wood residues have
Size requirement . Y even wood c
these commodities would vary.
- intended useuse of the wood commodities as mulch is présg the
highest risk (as facilitating transfer of pests to nearby trees), but this ig
minor use of such commodities. Energy and fibreboard production wo!
the main uses of such products.
Pathway No No
prohibited in the
PRA area?
Pathway subject |Partly, e.g. in the EU Partly.

to a plant health
inspection at
import?

Castanegeneral inspection requirements. Some EU countries have protected |
for Castaneavood (requirebark-free, or PFA forCryphonectria parasiticar kiln

drying)

e.g.CastaneaQuercus general inspection requirement
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Pathway

Roundwood and sawn wood of hosts

Wood chips, hogwood, processing wood residuésxcept sawdust and
shavings) of hosts

Quercus squared sas to remove entirely the rounded surface, or-bradkand wate
content <20 %, or baritee and hoetir or hot water treatment, or if sawn, with or
without residual bark attached, kittried to below 20 % moisture content

Pest already
intercepted?

No interception reported for the Hbut intercepted cerambycids may be identifie
only to the family level Eyre et al.2018, not known for others

No interception reported for the Hbut intercepted cerambycids may be
identified only to the family level Eyre et al. 2018, not known for others

Plants concerned

QuercusandCastaneaare the main hosts. It is not clear how often/in which
conditionsM. raddeiis associated t@astanpsis and here is no confirmed record
on nonFagaceaésee section 7).

As for wood.

Most likely
stages that may
be associated

Larvae and pupae may be associated with wood with or without bark.
Adults would be associated with consignments of wood orihyely emerge during
transport or storage.

Given the size of larvae and pupae, small life stages are most likely to
associated. Livenature larvae or pupae are likely to be killed during
processing if wood pieces are smaller tBabix 2.5 cmin two dimersions.

Important
factors for
association with
the pathway

Handling and processing may destroy or remove eggs and young larvae (by
removing/damaging the barkjhe presence of bark on the wood would favour
survival of younger larvae.

The pest is mostljoundin trunks, but there may be eggs or larvae in branches.
Low levels of infestation may not be detected. The pest would probably be moi
easily detected in sawn wood as galleries may be seen after sawing

There may be many larvae or pupae in one trDuie to the presence of galleries,
infested wood looses its value and could be traded only for limited uses. Tang
(2011a, b) mentions that severely infested wood is used as firewood, and there
be a risk that infested logs end up as firewaottade (incl. trunks and branches),
as wood chips or similar (see next column).

The highest risk of introduction would arise from the presence of mature larvae
pupae in roundwood (see other considerations below).

Heavily infested trees cannot bged as round wood or sawn wood, and
may be processed into e.g. wood chips.

For wood chips, there are existing requirements (e.g. in the EU) basec
size, i.e. that chips should be below 2.5 x 2.5 cm in two dimensions, W
would make it very unlikely that mature larvae, pupae and recently for
adults would survive the procesduch requirements do not exist for
hogwood, however the great majority of wood pieces would not be sui
for this pest.

The higher risk of introduction would arise from the presence of matur
larvae or pupae (see other considerations below).

Survival during
transport and
storage

Larvae would survive during transport (transit), and during subsequent storage
have sufficient wood at their disposal, and that the wood remains suitable for
feeding/boring galleries. This is considered possitsl there are reports of live lary
having survived on dying or dead trees (although it may be more difficult on sm
diameter wood).

Pupae would survive.

If adults emerge, they may be able to feed on sap depending on the moisture ¢
If individuds of both sexeare present,dults emerging can matedays after
emergence, therefore leading to fliesence of mated females. The material wou
not be suitable for development if any eggs were Miated females may be prese
in consignments atedstination.

Eggs and gung larvae would not be able to survive and complete their,
development since the amount of wood would not be sufficient. Matury
larvae and pupae would only need the piece of wood in which they ha
survived processing.

Such commodiés may be stored in big piles. The temperature in the cj
the bulk for wood chips may become high (e.g. 60° C) due to composil
effect, which will affect the pest. Temperatures in the periphery of the
are expected to be much lower and seldonaletdnly part of the
consignment/pile is likely to present conditions that would allow surviv,
larvae and pupae.

If adults at the periphery of consignments emerge during transport, thg
wood would be too dry for feeding. They are less likely to feed@and
reproduce.
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Pathway

Roundwood and sawn wood of hosts

Wood chips, hogwood, processing wood residuésxcept sawdust and
shavings) of hosts

Trade FAO Stat (which includes data f of mFAOStat(whichincludes data for most EPPO countries) groups conife
coniferousnost r opi c al wood o, but t he t r e e |and norconiferous wood chips, and was not useful here.
not known. There were major imports from Russia (but the provenancekisavarn)
with >5 million i in 2014 and 2015. In 2015, imports from Chinahad greatly |[Tr ade data i s available in Euro
increased compared to 2014 (over 17408@gainst 4600r3). Imports were minor c hi ps 6, and fdsarap @viaether dr nat agglameratedrin I
from Japan, Korea Rep. and Vietnam in 2012, 2014 and 2015 (intotal®233 n’, br i quettes or simil ar forms (ex
170 ) (see AnnexA). several commodities as describe
covers hogwood; 6wood wast gatedimd
Trade data is available in Eurostat|l ogs, briquettes or similar for
twigs, faggots or similar f or ms® ( Epartofprocessing residues, possibly of harvesting residues, as well aj
wood of certain tree species (see AndB). Together, this wouldover logs and  |commodities that do not present a risk; it would cover both deciduous
whole trees sold as firewood, and one type of harvesting residues (that may cgconiferous wood. Dta was extracted for 2012, 2014 and 2016.
branches, twigs, etc.). According to the EPPO Study, it also covers bark. Data
extracted for 2012, 2014 and 2016. - Wood chips
Major imports from Russia (around 2800 t in 2014 and 2016), mostly t
- Firewood imports were mostly fronRussia (8000135000 t per year in 2012, 2QFinland, also Estonia and Denmark.
and 2016) (but it is not known if such wood comes from theHaat). There were |Minor and irregular imports from other countries:
small and irregular imports from China (60 t in 2012, 106 t in 2014, 22 t in 201€*China: 33 t in 2012, 57 t in 2014, 5455 t in 2016 (it is not known if this
from Vietnam (1270 t in 2012, 22 t in 201@bne in 2016). represents a long term trend for increase in trade or jastgorary
increase)
- Logs There was no import @@astaneaover the period considered. *Korea Rep.: 0.2 tin 2012, 112n 2014, 64 tin 2016;
For Quercus *Japan: 16 tin 2012, none in 2014, 2016;
*Logs irregular imports from China to only 4 EU countries (473 tin 2012, 56 t i|*Vietham 103 t in 2012, none in 2014 and 2016.
2014, 16 tin 2016), from Vietnam (0.9 t in 2016 to one country), and&{1$¥2 t in|- Wood waste and scrap
2014, 123 tin 2016). Major imports from Russia (16300t to 243231 t depending on years)
*Sawn woodThere were imports from Chirfea. 1100t in 2014,700t in 2016)and |Minor and irregular imports from other countries:
Russia(ca.2900 tin 2014;13 300t in 2016) and very minor from Japd@35tin  [*China: 716 tin 2012, 125 tin 2014 and 153 tin 2016
2016) Korea Rep(11tin 2012, 3in 2014) andVietnam (4 t in 2012). * Vietnam: 1077 tin 2012, 16 tin 2014, 50 t in 2016.
* Japan and Korea Rep. : 1.5 tto 10 t depending on the year
Commercial logging in natural forests (wh&emongolic&Q. liaotungensi®ccur) is
banned in China, and therefore the wood ftbmonly knowrhighly-infested areas |[Commercial logging in natural forests (wh&emongolicéQ.
(Jilin, Liaoning and Inner Mongolia) would not be traded comnadlyc(seesection |liaotungensioccur) is banned in China, and therefore the wood trem
8). only knownhighly-infested areas (Jilin, Liaoning and Inner Mongolia)
would not be traded commerciallyeesection §.
Transfer to a/Wood is often stored outdoors. If mature larvae or pupae are present in the wo|Transfer would be similar as for wood. In addition, transfer would be
host adults could later emerge. Wabés often stored close to foresir trees, so transfer iffacilitated if the comradities are used outdoors (e.g. ground cover, mul

not considered impossible. Emergirdptis would need to find a suitable h¢ste

Transfer from commodity to host treststhe start of sectio®in general

However, products for ground cover (mulch) likely constitutes a small
of imports. Wood chips or hogwood would mostly be used for process
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Pathway

Roundwood and sawn wood of hosts

Wood chips, hogwood, processing wood residuésxcept sawdust and
shavings) of hosts

considerations on pathways

Thesurvival of young larvae would depend on their stage and the availability of
suitable quantity of wood in a suitable state. It also supposes that the wood is 1
used/processed during a longer period. Big logs may remain suitable for the
development of larae for several months. However, this is not likely for small
diameter wood, nor for younger larvae that would still ne@dy2ars to complete
their development.

(e.g. fibreboard, pulp) or energy. In that case trarvsberd be possible
only if they are stored outdoors for a sufficient period prior to processil
allowing emergence. Adulsould need to find a suitable hdseeTransfer
from commodity to host trees the start of sectiofin general
considerations opathways.

Likelihood of
entry and
uncertainty

Firewood. moderate (higher than for other round wood due to lower vemadity)
with high uncertainty(trade volumes and proportion that is from host tree sp
and from infested aregproportion of woodhat would be infested in areas of loy
infestation).

Other round wood Low with moderate uncertainty (pathway highly favourable t
entry of the pest from biological considerations. However, no trade from areas
China where the pest causes high infestat_ow tradevolumeto the EU, but
uncertain if trade will remain as such in the future, and uncertainighether there
is atrade to norEU EPPO countries)

Sawn wood very low with low uncertainty (less risk of associatilowv volume)

Wood chips >25 x 2.5 cm in two dimensiondow (low uncertainty)

Hogwood, processing wood residuedow (moderateuncertaintyi wood
used whetherthe trade from Russia includes trade from regions whe
raddeioccury

Wood chips <2.5 x 2.5 cm in two dimensionsery low (low uncertainty)
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Table 6. Wood packaging material

Pathway

Wood packaging material

Coverage

Pallets etc. moving in trade

Pathway prohibited
in the PRA area?

In international trade, WPNhustbe treated according to ISPM 15.

Pathway subjectto a
plant health
inspection at import?

In the EU, consignments are inspected randpamy ertain consignments would be especially targesedh asvood packaging materigarrying stone
from Ching for whichImplementing decision 2013/92/B¥quiresplant health checkat specified frequenciyre et al, 2018).

Pest already
intercepted?

Not known

Plants concerned

Wood packaging material is built from wood of many species. How@uercusandCastaneavood are not known amongst the main species used in C
for wood packaging material (EC, 2013).
However, wood of bad quality (e.g. infested) may be redirected to produce wood packaging material.

Most likely stages
that may be
associated

Solid wood packaging is a proven pathway for entry of longhorn beetles into Europe (ISPM 15, Haack et al., 2010).
Larvae and pupae may be present in big/thick pieces of wood used to build pallets. LaA@m@wé (which have a similar size) anéinoploplora
glabripennishave been interceptéd wood packaging material in trade (EPPO, 2013a), and this is considered possible.

Important factors for
association with the
pathway

For mature larvae or pupae to still be alive in the wood packaging materiayld suppose that:

1) big/thick pieces of wood are used to build the wood packaging material;

2) treatmentsccording tdSPM 15Regulation of wood packaging material in international trdg&0, 2009) were not applied. These treatments shot
effective in destroying eggs, larvae and pupae. ISPM 15 requires that all wood packaging material moved in internationalarbdelbarked and he
treated (either 56°C for 30 min at the cor@sfng a conventional steam or dry kiln heat chamber; oiG8@r 1 minute throughout the entire profile of
wood if using dielectric heatingr fumigated with methyl bromide (and stamped or branded with a mark of compliance). These treatments are inte
considered adequate to destroy insects and néemfiresent in wood packaging material at the time of treatment.

Survival during
transport and storage

If ISPM 15 treatments were not applied, mature larvae and pupae would survive , allowing adults to emerge

Trade

There are very large quantities of wamatckaging material moving in trade (although only a small part would contain infested host wood material).
Estimates based on the number of shipping containers moving goods from China to the EU suggest that approximatehippmbjaostainers
contining solid wood packing material arrive in the EU annually from China (PR&@mia bungii;EPPO, 2018, citing Andersoret al, 2013).

Transfer to a host

If mature larvae or pupae are still present at destination, they may emerge, and adults hastdiridransfer would require special circumstances, i.e. t|
the wood packaging material is kept outdoors at destinatidimn flight distanceo host plantsgeeTransfer from commodity to host tressthe start of
section8 in general consideratioran pathwas). In places where used wood packaging material is collected in large quantities (e.g. for recycling), th
probability of having several infested items increases, and therefore the probability of adultdPRéiranAromia bungij EPPO, 201§).

Likelihood of entry
and uncertainty

If ISPM 15 is applied: very low (low uncertainty)
If ISPM 15 is not applied: moderate with moderate uncertainty (how @astaneaandQuercuswood are used)
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Overall rating of theprobability of entry(based on the highest rating of the pathways assessed

Rating of the likelihood of entry Very low
n

Rating of uncertainty

8.2 Unlikely pathways: very low likelihood of entry

9 Cut branches ohosts It is unlikely that traded cut branches are of a diameter sufficient to support the
pest. No data on trade is availalilmcertainty:low.

9 Bark of hosts This covers bark traded on its own, with the understanding that incoadignments,
pieces of cambium or wood may be attached to the bark (EPPO, 2015b). Eggs or young larvae could be
present on the bark before harvest, and can be associated to thicker bark, which may be used for some
purposes (but there is not information that). Mature larvae and pupae are deeper in the wood and are
unlikely to be associated with bark consignments. Some eggs or larvae would be destroyed during
removing of the bark and further processing. Small life stages would not complete their denelimpme
the absence of a sufficient quantity of phloem and xylem, and because the material would degrade. Even
if there was sufficient wood material, the further development to pupa would-takea&s, during which
the bark and wood attached would havesdeged and become unsuitable for larvae. There is no
information on the trade dfark of hostsnto the EPPO regiorin the EU,Castaneabark is prohibited,
and Quercussubject to specific requiremeniBhe intended use of bark may vary, from energy psepo
to mulch, but there is no information on this. Mulching would present a higher risk. If adults emerge, they
would need to fly and find a suitable host (3eansfer from commaodity to host treesection 8, italics).
Uncertainty: low

1 Fruit of hosts(chestnuts)M. raddeihas been showexperimentallyto be able to feed on soft fruits, not
chestnuts. Incidental association of adults to consignnigents/ered undenitchhiking in 8.1
Uncertainty low.

1 Sawdust and shavings, processed wood materiakgomsumer scrap woo@ee definitions in Anneg).
EPPO Study (EPPO, 2015b) assesses the risk as being low for all pests. Such wood material is processed
to a level that would not allow survival of the pest. Any eggs, larvae or pupae present inahe initi
material would die or not be able to pursue developnuértertainty low.

1 Seeds, bulbs and tubers, grain, pollen, stored plant products, soil and growing midilifa stages are
associated with thesBncertainty low.

1 Natural spread from countrieshere M. raddei occur® the rest of the EPPO regidWl. raddeihas been
present in Far East Russia for many decades, and has apparently not spread significantly westwards to
date.Uncertainty low.

1 Movement of individuals, shipping of live Cerambycidag, traded by collector€erambycids are
striking insects ant¥l. raddeimay circulate between hobbyist entomologists, but is most likely sent dead.
This pathway is also difficult to regulate as sudhcertainty low.

9. Likelihood of establishmentoutdoors in the PRA area

9.1 Climatic suitability

Climate in the EPPO region does not seem to be a limiting fadtoraddeioccurs in a wide range of
climates, from southern Japan (humid subtropical) to RussiaBd&srKhabarovskiiKrai - subartic). Inthe

EPPO region the temperature would not be a limiting factor for the survival of larvae and completion of the
life cycle. In particular cold winters would not limit the pest, which overwinters within the trees and is
currently present in areas of vergld winters.The climate chart for one locatidgn an outbreak area ofl.
raddei(Changchun, Jilin, China$ given in Annex5 (Fig. 1).

Tang et al. (2011b) qualifies their experimental plots, infestelfl.bsaddei as belonging to
semihumid monsoon climate zone with an annual precipitation of188000 0 mm&6é i n Ji |l i n an
t o 60t emp-ar atte mpambon cli mate zone, wi t h an annua
Mongolia (Ningcheng County).

Temperature and relsg humidity are important for the emergence and activity of adults, but the exact
ranges are not known, especially their lower limikemperatures between 22°C and 26°C and relative
humidity between 50% and 80% favoured the level of activity of adulteruexperimental conditions.
Emergence occurred alreatshen the average daily temperature was 19°C but was highest above 24°C;
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humidities around 600% favoured emergence (compared to higher humidities) (see se@)idReyjarding
comparisos of areas whe M. raddeioccurs and the EPPO region:
1 The maps of degregay accumulation for Europe/the Mediterranean area and Asia in An(f€g. 2)
shows similarities between a large part of the PRA area and areasMviragzleioccurs.
1 In relation to plant hardiness, the distributiorMbfraddeiincludes hardiness zones (at leasi)23(Annex
5, Fig. 3, which also corresponds to a large part of the EPPO region.
1 According to the classification of climates of Kopp@eiger (maps in Annek, Fig 4, M. raddeiis
present in climatic zones that occur in the EPPO region from Norway to tieakam the North, and
from the Eastern part of Eastern Europe to the European part of Russia to Siberia in the South. Such
climates probably also occir mountains in Western Europe.
Japan, China and Taiwan also include limited areas that correspond to the prevalent climate (Cfb) from
Western Europe (to UK and coastal Norway in the North) to the EBBaekin the Soutkast. However, it
is not known ifM. raddeioccurs in these limited areas. From the biological data above, such areas are
nevertheless likely to be suitable.

Considering the abové@ relation to climatic conditionsgstablishment oM. raddeiis assessed to be likely

in most of the EPP@egion Establishment is more likefyjom Western Europe through to the European part
of Russia to Siberia, northwards to Norway and theHzat.It was assessed to be less likely in arid areas
such as the Mediterranean Basin, as well as in the warmai&tih summer) and arid areas in North Africa,
the Near East and Central Askdowever, thdatter assessment is associated with a high level of uncertainty
due to the absence of data on temperature and humidity threshold values.

9.2 Host plants

Quercus All known hosts aravailableas ornamental¢see Table2 in section }. The native Quercus
species in the EPPO region are not reported as hosts tadatefrom in FaEast RussiavhereM. raddei
occurg. However,M. raddeihas manyQuercushosts, and it is assumed that it would be ablal$o use
some other species as hgstse section 7)

Quercusspecies are widespread in the PRA dFég. 4) The dominating nativQuercusin Europe and the
Mediterranean area a€@. robur, Q. pubescenQ. petraecaeandQ. cerris and there are many other species
such asQ. suber Q. ilex Q. afares(incl. North Africa). A list of native Quercus(applying at least for
Europe and Turkey, probably wides)provided in Anne6. In addition, soméntroducedspecies are widely
planted, such a®. rubra(e.g. 55000 ha in Germany, B. Hoppe, pers. comm.).

The Quercus Portal (2017, citimgherreferencesmention that oaks grow from Northern AfricQ.(subey
Q. ilex Q. afare$ across the Mediterranean region up to soutBsandinavigwhere onlyQ. roburandQ.
petraeaoccup, and that mst European species grow in the Mediterranaaga(seeFigure 4 andlist in
Annex6).

Figure 4. Map of Quercus subgener&uquercugyellow) andCyclobalanopsigpink). Quercus Portal, 2017

Castanea The knownCastaneahosts C. henryij C. seguinii, C. crenatandC. mollissima are available as
ornamentals in the EPPO regiaee Table in section . In addition,C. crenatais also used (probably on a
small scale) for fruit or wood production (EPPO, 2018is alsopresent in the wild in SE Russia, S Ukraine
and W Trarscaucasus (EPPQ@Q00) and is subspontaneous in the Basque country (France) (Bourgeais,
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2004) C. mollissmamay also be used for fruit production (although no confirmation was found). According
to ISEFOR data, 192.00Q. mollissimawere imported to Germany in 2010, which may indicate some
occasional large scale planting in Europe, but no information was touswpport thisin Franceand lItaly
hybrids of C. sativawith C. crenataor C. mollissima(both hosts) are usednd traded(Borowiec &
Brancaccio, 2014vww.bassiwai.comn).

The only widespreadCastaneaspecies in the EPPO regio@, sativais not a known host to dafsee
distribution in Fig. 5) It is cultivated for fruit and as a forest or ornamental tree, and is also growing in the
wild. In forests, it is often present as a secondary species in mixed forests of several tree spéoérs, but
are also pure chestnut forests; thasevery widespread according to EEA (2006) covering ca 2 millions ha
(from Turkey to the Iberian peninsula, through Southern Switzerland and France, thelMediterranean
islands). Such forest may be usedi@od production, fruit othey may bainmanaged. There are alsil
established and naturalised plantation€o$ativa especially in the Mediterranean area.

Figure 5. Chestnut crop distribution (from Monfreda et al., 2008). Note: this map presumably €overs
sativain the Euromediterranean region, but asanollissimaandC. crenatain Asia.
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CastanopsisThe last known hos€astanopsis cuspidaia used as ornamental in the EPPO region.

There is currently no evidence that other Fagaseadd be hosts, includingfagus sylvatica(European
beech, which is awidespreacaindeconomically and environmentally importadrege in the EPPO region

9.3Biological considerations

For the establishment of a population, there should be simultaneous eimdyvafuals of both sexeand

adults are able to mate-2 days after emergencahich increases the risk that mating occurs before
dispersal. Adults have a limited lifespan (about 20 days), which may limit the chances of finding a mate (if
individuals areisolated), and of finding a Bbfor feeding and ovipositionWhere mating occurred during
transport, mated females may escapectitssignment at destination, find a hasd establish a population.

Rating of the likelihood of establishment| Very low | Low Moderate
outdoors A 4] q

Very high
n

Rating of uncertainty Lown

Moderate
n -

Uncertainy: susceptibility of nativ€uercusandCastaneaspecies.

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

M. raddeiis a pest of woody plants, which are normally not grown under protected conditions in the PRA
area(especiallynot sinceM. raddeirequire a tree DBH or bonsai base diameter >9. efowever lonsais

and ornamental plants may be grownsomeprotected conditions, e.g. in nurseries or botanical gardens.
Establishment would require that large host plants are present in the protecigiortsror thatvl. raddeiis

able to leave those to search for hosts. However, the pest would be easy to detect and eliminate in protected
conditions.
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Rating of the likelihood of establishment
protected conditions

Moderate | High Very high
n n n

Rating of uncertainty Moderate | High R

N

11. Spread in the PRA area

M. raddeimay spread naturally and at longer distances could be transported in wood and wood products,
including wood packaging material (if not treated according to ISPM 15) or in plants for planting.
Hitchhiking may play a role locally.

There are reports of obs@ations on the natural spreadMf raddei Gao (2001) reported that the beetle can

fly 50-80 m each timéotherstudies report shorter distancesee section.2), dozens of times one night
(andcalculated from these valuéisat the total flight distnce per night coulthereforereach 3061000 n).
However, the EWG noted that an adult is unlikely to fly far in one night, and would mostly remain close to
the tree from which it emergedhe spread would also depend on whether other species of oakemtiduth

may be attacked: iM. raddeiattacks only the current known hosts, spread will be limited because those
have a limited distribution and use in the PRA area (mostly as ornamentals). In China, outbreaks have been
limited to Jilin, Liaoning and Inner Mongolia, but do not seem to betalu’troduction of new populations

(and subsequent spreadinceM. raddeiwas present before outbreaks started at the beginning of the 1990s
(Sun, 2001; Tang, 2011).

As limited data on natural spread Mf raddeiis available, the EWG considered dispéfaotherlonghorn

beetles of the same size active in forests and attacking the lower part of trees. The spreading behiziour of
raddei seems to be similar to some other cerambycids for which some information on spread distances is
available.It is generally agreed that dispersal will be relateth® size of the insecAdults of M. raddei

(3563 mm) area bit larger than those ofApriona germarior A. cinerea(26-50 mm in lengthpr Cerambyx
cerdo(41-45 mm)andalso larger than adultd AnoplophoraglabripennisandA. chinensig25-35 mn).

For Apriona (EPPO, 2013a, citing several sourcesguavey in Baoding, Hebei Province suggested that
400m was a safe distance from source site&.ajermari However, another field survey accompanied with
bait revealed that adults &f. germarican fly as far as 250t for food, although most individuals were
caught between 250 and 550m. Porcinerea new plantations more than 1 km from an infestationeasite
unlikely to be infested during the first two years.

For Anoplophora adults ofA. glabripennisand A. chinensiscan disperse 1 to 3 km during their life span,
although most remain near the tree where they emerged (Dumouchel, 2004; Smith et 20@2803%acco,
2004; Williams et al., 2004; Van der Gaag et al., 2008 cited in Dutch PRA, 2010, Haack et al., 2010).

Cerambyx cerd@nd C. welensiiare European species within the subfamily Cerambycinae and their hosts
are mainlyQuercusand other Fagaceae. Mamcapture studies in Spaifqiresdila et al. 2016)showed a
low-dispersal tendency with a mean flight of-820 m for both species, but a subset of adults exhibited a
huge propensity to disperse and flew several hundreds oésntith longest flight lengths of 1108 m for
males and 581 m for females of Welensiiand 885 m for males and 1722 m for femalesCofcerdo).
Torresd/ila et al. (2016)considered that only 3% of adults fly further than 100 m and only 0.5% fly further
than 500 mand conclude thai me an and maxi mu 8. cdrdoandC. avelemsiegred vath o f
those of large cerambycids, suchfagglabripennisandR . a | ioweverdrag and Cizek (2018), using
radio-tracking techniques, recorded longer flights €. cerdoin Czech Republicthe median distance over

the tracking period (up to 14 days) was 279 m for males and 559 m for females. They observed that the
tracking distance was longer than 2200 m for 15% of individuals (4 out of 26). It should behmatgd

that, as the beetles did not fly always in the same direction, they did not disperse more than 2000 m away
from the release point. Differences were explained by the differences in methodology as well as differences
in landscape configuration, haliigiructure and climatic conditions.

Therefore, in the absence of detailed datdvbrraddej it is considered acceptable to extrapolate dispersal
data from these species.

The flight distance is influenced by the availability of susceptible hosts; if no host is avaabdeldeihas
apparently the capacity to fly very long distances to find a host
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I n conclusion, natural s pr e a dcownoditiestbacwosldleadvtp but t
multiple outbreaks and increase the spread.

Rating of the magnitude of spread Very low
n

Rating of uncertainty

12. Impact in the current area of distribution
Nature of the damage See details in section®2.

Impact in different countries

China

M. raddeirarely caused significant damage in forests before the 1990s, but has occurred at outbreak levels
since 1993 inNortheast ChingSun, 2001; Zheng et al014a) Although it has been recorded in most
provinces of China (see Figufein sction 6) it is only regarded as a severe pest in Liaoning and Jilin
provinces ofNortheast ChingYang et al., 2011, Cao et al.,, 201%s well as adjacent parts of Inner
Mongolia(Tang et al., 2011bWwhere it attackQuercusspp

The first reord found forChina datedrom 1932 (Wu, 1932). Earlyeferences cited in Lin et al. (2016)
relate mostly to chestnutC( mollissimd, and M. raddei has been listed amongst the main pest<of
mollissima(Wu et al. 2000). No more details were found on impact on chestnut (which is otherwise an
important crop in China). No details were found for any other hosts in the Chinese literature. Recent
literature relate to Quercusmongolica and Q. liotungensisSnce the 1990sM. raddei has triggered
extensive research on its biology and control. Itdiastriggeredextensive and costly control programmes.

In Northeast Chinait hasinfested ca. 2648m? (Yang et al., 2014)Cao et al., 2015 (citing Tang et al.,

2010) mentions that 1600 Krof forest have been damaged, threatening natural foredtitheastAsia.

About 45% of trees in oak forests have been affected, resulting in great ecological and economic losses
(Yang et al., 2013b). In plots with serious infestations, over 80% of oak trees in a stand were found infested
(Tang et al., 2011b)n Liaoning,a suney conductedn 2014 showed tha¥l. raddeioccurs on 1460 kfn

with 310 knf being severely infested (trees dying), 430°kmoderately infested and 710 kralightly

infested control measures (biological control, light traps, tree felling) have been applicdave had some
success (Xing, 2015).

For Liaoning, an article of 2001 reported the loss of 200 millidwvatuable wood and economic losses over

10 b i inR06,the lbss of wood amounted ¢a. 8 million nf wood andeconomic losses werver

8.3 billions 0 (cited in Tang estimatadsses perk®dfdr 3 ploxs. St
presentingow (8% infested trees), moderate (16&6)severe (45%)nfestations(one plot for each)to ca.
96000 4, 1 6 6 0 0; basedl orthasal figused, SheyOebtimated that thesct economic lossds
Liaoningtoca.76 mi | I i on «

Environmental impacts include: reduction of the water conservation ability by over 50%, increased erosion
especially in mountains; negative effectmatural tree regeneration, with lower number of trees and longer
times for regeneration of the canopy (Xing, 2015).

Social impact is mentioned (without details) as well as effects on the implementation of natural forest
protection projects ilNortheast Cima (Xing, 2015).

Japan. Kojima (1931) mention$/. raddeias an injurious borer of forestry and horticultural plants, citing
earlier sources (including books on forest pests). It is mentioned to «practically hollow out the trunk». A
publication from 1991whichis cited in Lin et al. (2016) as the only report ttieynd for Japan but the

EWG did not have access to that publicatidn other information was found.

" All amounts in dollars or yuans were converted into euros, but using current exchizsge
8 It is notknown from Tang et al. (2011a)tte figures relate to damage caused during the outbreak year 1999 (2001
was not an outbreak year) toraccumulated damage since the start of the outbreak.
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Russian FarEast. The only article found (Anisimov and Bezborodov, 2017) deals only wtrilolition,

but gives the impression thi. raddei possibly occurs at low densitieas the authors had difficulties
finding specimen for confirming its distributioNo additional published information on damage was found,
but a few oak trees damaged Wl raddeiwere observed in and near Vladivostok (A. Shamaev, March
2017, pers. commn.

Korea Rep., Korea Dem. Rep. and Vietnao information was found.

Existing control measures

A research programme was conducted in China in 2002 to study the biology of the pest and develop an
integrated management approach; application of this programme for 5 years (relying drappasg and
biological control) has resulted in controlbfhe pest fAto a | arge extento (
control has relied on massapping, biological control and removal of infested trees (Xing, 2015), and other
methods are also indicated in the Chinese forestry standard dganasidei(LY, 2016).

Mass-trapping of adults Black light traps were used in some regions (Sun et al., 2010, Yang et al., 2011).
Trapping with black light is considered very effective, one trap attracting a maximum of 20 kg of adults in a
night (430 adults per kg ornverage). Females carrying eggs are also trapped, allowing to remove a large
proportion of the population. The pest density was reduced by about 90% (Yang et al., 2014). In Liaoning,
five masstrapping activities using black light traps were conducted si®89, resulting in reduced pest
population density and speed of spread (Xing, 20t5hould benoted thaimass trapping with black light
would likely alsotrap massive amounts of ntarget insects.

Biological control: The parasitoidsSclerodermaguani and Dastarcus helophoroidegespectively against
yound maturelarvae and pupae, are reared and released (Wei et al., 2009; Tang et al., 2012; Xing, 2015,
LY, 2016). Other parasitoids have also been investigated, suStlemdermus puparia@NVang et al.,

2010), Cerchysiella raddei(Yang et al.,, 2013a, 2014Rhoptrocentrus quercussp. nov., Doryctes
petiolatus Zombrusbicolor (Cao et al.,, 2015). FinallyYL (2016) and rcfh (2017) mention favouring
woodpeckers.

Silvicultural and physical method$he Chinese forestry standard bh raddei(LY, 2016) mentionshe
methods below:

- proper silvicultural management of forests

- high density stands with an infestation level below 10% should be thinned

- sanitary felling ofinfested trees, dead trees atying trees are required stands with moderate infestation
(10%-20%), includingrees infested with other pests.

- for stands with severe infestations (>20%), selective cutting (in winter) of trees older than 30 years. In
19992000, in Kuandian Countyfd.ianoning, selective cutting were performed on &a.knf with good
results, but this method was forbidden after 2000 (Xing, 2015).

- harvestingof host trees older thab0 years and replanting with ndrosts (conifers or nehost deciduous
species)

Felling of treesin high infestation aredsas been primarily applied in the 1990s when outbreaks started, but
not to the same extentcently because felling of trees in protected areas is limited and subject to official
authorization (seeectiong).

Chemical control.Chemical control is not commonly applied in practiang XY, pers. comm.)LY

(2016) mentions the following possible control methods: trunk injections (thiamethoxine, imidacloprid,
avermectin), insect hole injection (plughdsprays agast adults (inareas withhigh population densés).

Studies have also been conducted with chlorbenzuiflmbenzuron and triflumuron as chemosterilants
(Jiang et al., 2011). In a study, trunk injections@nmongolicawere not effective due to the pattern of
water transport in the trunk (the pesticide could not reach the whole transverse section of the trunk, reducing
the probability ofM. raddeicoming in contact with the pesticide) (Liu and Li, 2012).

Impact in non-epidemic areas of the distribution

| Rating of the magnitude of impact in the| Very low [E6W" | Moderate | High | Very high |
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current area of distribution ] n n n n

Rating of uncertainty Lown Moderate
n

Uncertainty no record of damage from such areas, but notiktlre relevant literaturavas foundor all
countries.

Impact in areas inNortheast Chinawhere epidemic outbreaks occur

Rating of the magnitude of impact in the| Very low | Low

Very high
current area of distribution N n A

n

Rating of uncertainty Moderate | High

13. Potential impact in the PRA area

Will impacts be largely the same as in the current area of distributiesVNO, NoOtlikein Northeast Chiha

Recent experience with the introductions of Cerambycidae wood borersdAfemglophoraspp., Aromia

bungii) showed that they can adapt to new hosts in the area of introduction and that they can cause more
damage in their invasive range than their nativegeaHowever, thepotential impact would depend on the

oak and chestnut species that are susceptible, especi@lbsinea sativar major Quercusspp.in the

EPPO region are hosts, such@srobur, Q. suber, Q. ilex, Q. petraear exotic species thare widely

planted such a®. rubra (see section 9.2)f only the currenly known hosts are attacked, damage would
mostly be limited to ornamental hosts (noting that those are probably not very widely asdd}, C.
crenatawhere it is cuivated orpresent in the wild.

Many oak species are widely present in the EPPO region for forestry, and amenity purposes (see section 9.2).
In China, the impact oM. raddeiin the NorthEast is due to various factors, but one is large area3. of
liaotungensisand Q. mongolicasituatedin favourable environments antaving reached a size more
susceptible to attacks . raddei It is not known how the situation compares in the EPPO region, but there

is a wide presence of older oak trees, including in mountaimgel@aks, of a size and bark characteristics
suitable for egdaying, are widespread in most environments.

As for other wood borers, early detection and control would be rendered difficult by the hidden life habits of
larvae and pupae. Larvae would beedétd at best one year after dgging.

Nevertheless, the rating alsakoaccount of the fact thatpnsidering the wide distribution ®f. raddeiin
East Asia, significant damage is only reported in a small part of thatsedgUresl and2, £ction §, and
this is expected to also be the case at the scale of the EPPQ region

Rating of the magnitude of potential Very low | Low

Very high
impact A 4] A

n

Rating of uncertainty

n

14. Identification of the endangered area

The pest could establish where og@huercusspp.) and chestnu{Castaneaspp.) are grown(given the
diversity of Asian host specigi seesection 7)(with an uncertainty on the species attackdtie climatic
conditions would not bémiting (although there is a high level of uncertainty for warm and arid aneas
North Africa, the Near East and Central Asisee section 9.1However, it is expected that impact would be
highest at leastin areas where climatic conditions are momaikir to Northeast China where outbreaks have
been reported, and oak coverage is important.

15. Overall assessment of risk
Summary of ratings:
\ | likelihood | Uncertainty \
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Entry °

Overall moderate moderate
Hostplants for plantingncluding bonsais moderate moderate
WPM if ISPM 15 is not applied moderate moderate
Firewood moderate high
Woaod chips > 2.5 cm x 2.5 cin two dimensions low low
Hogwood processing wood residues low moderate
Round wood low moderate
Hitchhiking low moderate
Furniture and other objects made of wood of host plants low moderate
Establishment outdoors high high
Establishment in protected conditions very low low
Spread moderate moderate
Magnitude of impact in the current area of distributioni in | low high
non-epidemicareas of the distribution

Magnitude of impact in the current area of distribution - for | high low
areas irNortheast Chinavhere epidemic outbreaks occur

Magnitude of potential impact moderate high

M. raddei has caust epidemic outbreaks iseveralprovinces ofNortheast ChingJilin, Liaoning and
adjacent areas in Inner Mongolia) @ mongolicaand Q. liaotungensisSuch outbreaksccuronly in a
small part of its wide distribution in Asi&imited or no data was found on its situation angact on other
hosts orin other areas where it occuig(many other Chinese provinces, as well as Japark&strRussia,
KoreaRep, Korea Dem. Rep. Vietnam).

For all pathways, réry would depend on very specific conditions, which would probabfylfided only for

a small part of the trad@specially plants for planting should have a diameter at breast height (iPBH)
bonsai base diameter >9 krithe likelihood of entrywas consideredhoderatefor host gants for planting
wood packaging material (if ISPM 15 is not applied) and firem@sdround wood)For plants for planting,
the EWG thought there would be relatively few trees of a suffi@ditl or diameteimported from Asian
countries wherdl. raddeicould occur.Regarding wood commodities, the likelihood of enggpecially on
round woodwas reduced bcause of the ban on logginganeas of outbreakim Northeast ChinaRound
wood is otherwise highlyfavourable toallow entry of the pest from biological considépns. The
assessment would change if the ban was lifRwlind wood (with or without bark, other than firewdod
wood chips>2.5 x 2.5 cm in two dimensionkogwoodand processing wood residu@s well adurniture
and other objects made of wqaqatesented a low risk of entrfinally, hitchhiking presented a low rishf
entry.

Establishmenof M. raddeiis likely to occur in the EPPO region amebuld not be limited by climatic
conditions @lthough there is a high level of uncertainty for warm and arid anellerth Africa, the Near
East and Central AsiaQuercusand to a lesser exterithstaneaare widespread in the region. Although the
host status of European species is not kndwnraddei has manyCastaneaand Quercushosts It has hosts

in both subgenera @uercus(CyclobalanopsisndQuercu$, and inthe 3 sections othe subgemnis Quercus
that arepresent in Aia (ut of 5,the remaining deingNorth American)lt is reported on 4 Asia@astanea
species (out of 9 in total, others beifig sativaand 4 North American species) (www.theplantlist.oig).
raddeiis believed to present a higher risk of host switch (i.e. to European species) than a pest that attacks
only species from one section (suchAsgrilus auroguttatugColeoptera: Buprestidae@n white oaks)lt is
therefore assumed that it would be able to use some @tlecusand Castaneaspecies as hostShere are
nonsupportedstatements regarding néiagaceadnostsin the literature gection 7,Table 3), which would
increase the risk confirmed

The likelihood of spreagvas rated as moderate because natural spread will be slow, but there iy be
distance spread wittommodities that would lead to multiple outbreaks and increase the spread.

The potential impact in the EPPO region is unceytairt would probably belower thanthat registeredn
areas of epidemic outbreaksNiortheast ChinaThe potential impact would depend on the oak and chestnut
species that are susceptible, especiallgaktanea sativar major Quercusspp.in the EPPO region are

° Pathways rated with a very low likelihoodeitry are not listed here and can be found in Sections 8.1 and 8.2.
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hosts. If only the currenly known hosts are attacked, damage wwsgtly be limited to ornasntal hosts
(noting that those are probably not very widely usadjito C. crenatawhere it is cuivated or present in

the wild. In addition, onsidering the wide distribution &f. raddeiin East Asia, significant damage is only
reported in a small paof thatareaand this is expected to also be the case at the scale of the EPPOltregion.
is expected that impact would be higher in areas where climatic conditions are more sirhNitathtast
China where outbreaks have been reported, and oak coverage is important.

Because of theevereoutbreaks ilNortheast Chinaof the importance of oaks and chestnuts in the EPPO
region, andof the potential impact, thEWG consideredthat phytosanitary measures should be
recommended.

Stage 3. Pest risk management

16. Phytosanitary measures

16.1 Measures on individual pathways

Measures were studied (Annéxfor host plants for planting, wood bbsts and wood chips, hogwood and
processed wood material. ISPM 15 should be applied for wood packaging mdegalires fofurniture
and other objectare suggested in the table below. Hitchhikaigo presented a risk of introduction, but no
measures wergefined.

The EWG recommended that measures should apply to host g@aetan(ea Quercusand Castanopsis
and not only known host specidecausdl. raddeiis likely to find dher hosts at destination (sesgon 7).

Possible pathways Measures identified(see Annex 1 for details)
(in order ofimportance)

Plants for plantingexcept |Phytosanitary certificatand
seeds, cuttings, tissue

cultures, pollenpf Diameter less than 1 cdiameter

CastaneaQuercusand or

Castanopsis Pest Free AreaPFA) + Plants packed in conditions preventing infestation d
transport
or

Grown undercomplete physicaisolation (following EPPO Standard 5/8; EPH
2016b)+ Plants packed in conditions preventing infestation during transport
or

Preentry quarantine (3 years) the framework of a bilateral agreement

or

Postentry quarantine (3 years) the framework of a bilateral agreement

Wood of Castanea Phytosanitary certificatand
QuercusandCastanopsis
(including firewood)
PFA

or

Heat treatmenfEPPO Standard PM 10/6(#gat treatment of wood to control
insects and wooflorne nematodgs

or

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

or

Fumigation with sulfuryl fluoride (only for debarkeebod below 20 cm in cross
section)(ISPM 28 PT 22 FAO, 2017)

Wood chips, hogwoo(Phytosanitary certificatand
processing wood residues

PFA

or

Forwood chipschipped into pieces of less than 2.5 cntvin dimensionsr heat
treated(56°C for 30 min throughout the material)
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Wood packaging material ISPM 15

Furniture and other obje(Made from pestree wood ¢riginating from aPFA or treated)
made of wood of ho
plants

16.2 Eradication and containment

Monitoring for M. raddeiwill be complicated as earlsigns of infestation are difficult to observe (such as
eggs andarval frass ejection holes). Adults may be detected early (especially through public awareness).
There are no speciespecific traps, but light traps could beedsas a monitoring tool. In forests or semi
natural environments, early detection would be difficult. The pest may attack hosts in gardens, natural areas,
forests, which would complicate eradication because removing potential stscsand Castanea

around an outbreak would also be diffituln addition, adults fly and may spread before eradication is
completed.

Eradication will depend very much on the time of detection and the willingness to apply measures such as
felling trees etc. Removing host trees can be politically or socially very difficult. Eradication measures will
be more difficult to apply in areas wieethe density of host plants is high. However, some eradications of
cerambycids have been successful, A&mpplophora chinensiandA. glabripennisn somecountries (EPPO

GD, 2017.

Eradication or containment outdoors would require buffer zones withosts and intensive surveys. A
similar eradication plamsfor Anoplophorawould be appropriateEU Implementing Decisio2015/893-
EU, 2015.

The EWG discussed the size of the demarcated area that would be necessary. This was done using the draft
EPPO guidanceon buffer zone (EPPO, under developmeat)d the software MATCH Uncertainty
Elicitation Tool (http://optics.eee.nottingham.ac.uk/match/uncertainty. phii#e objective of this guidance

is to provide information to riskssessors and riskanagers to define zones in which the vast majority of the
population will spreadand is not intended to cover rare events of very long dispersal.

There was not sufficient evidence to defifight distances forM. raddei and the EWGtherefore
extrapolated from the datan the flight of Anoplophora glabripennigSmith et al. 2001) as it was
considered that they had a similar biology and flight pattern (see also sectidmd BWG considered that

the probability of dispersal &¥l. raddeiwas best esti mated with a | og nor
with a median (50th percéle) at approximatively 160 m, 95th percenti&approximatively560m and 99

at approximatively 950m. Thdistribution could be used as guidance ttatermining the size of demarcated

areas ififested area, buffer zone and surveillance)atba EWGpropose to use the estimate of the median
dispersal distance (160m) as a guidance for the host plant removal radius and the 99th percentile value
(950m) as a guidance for the surveillance area. The EWG noted that, based on this estirhaffenzone

of 2km (as recommended in EU, 2015) is not necessary, but can be done if a precautionary approach is
preferred to take into account the uncertainties

There are uncertailts whether the dispersal data . raddeiwill be lower or higher than this disp&a

curve. These figures are consistent with the dispersal data obtairTexrbgVilla et al. 2016 forC. cerdo

but are lower than the data obtaineddnag and Cizek (2018)

Traceback and tracéorward studies would also be needed to identify possitdas infested by the pest.

17. Uncertainty

- Major:
Hosts, whether Europe&uercusor Castanegand hybrids betweeBastanea sativand Asian
Castaneaare hosts and the impadassicus raddeivould cause; host status of then-Fagaceagplants
in Tade 3.
Reasons whi. raddeihas causegroblensonly in a very limited part of its distribution; acdrrent
situation in areas other th&tortheast China
Current risk of entrybecause limited trade data is available (and no data on the size of hioste tha
traded)

Uncertainties that would need to be addressed to design better management measures in case of entry

relate to the imlogy: flight distance, minimum trunk size for hosts other tQamercus accumulated
degreedays needed for larval developmdiig cycle in EPPO conditions
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18. Remarks

1 Sentinel trees (EuropedPPOspecies) in infested areas would be useful.

1 A survey targetingVl. raddeion allQuercusspecies present where the pest occurs would be useful to
determine their susceptibility.
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ANNEX 1. Consideration of pest risk management options
The table below summarizes the consideration of possible measures for the pathways plants for planting, round wood @od sadmweod pieces (based on EPPO

Standard PM 5/3).
When a me

asure is considered

a pbpirnoaptriioantoe ,i fi ti ti ss hnooutledd bfiey ecsodmb ioff.e difi yNe si,dhi irond il

that a measure is not considered appropriate. A short justification is included. Elements that are common to severarpathbaigs

Option

Host plants for planting

Round wood and sawn wood of hosts

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

Existing measures i
EPPO countries

Partly, see section 8

Partly, see section 8.
Similar requirements will be implemented in EPPO
countries applying regulations aligned to the EU.

Partly, see section 8

Options at the place of production

Visual inspection at
place of production

Yes, in combination{for measures madd with
*, see after the table).

Detection by visual inspection isinlikely to be
completely effective and needs to be used
within a systems approacf?. Infestation is
very difficult to detect at early stages (no
obvious signs for eggs or young larvae). Fras!
ejection holes may be observed, but may be
more obvious at high infestation levelaind
larval defecation can be observed from one
year after egglaying. Light trapping at
suitable periods may allow detecting dults,
but there are no speciespecific traps.

Plants should b&ee from signs of infestation.

Yes, in combinatioh

As for plants for planting, butletection in dorest would
be more difficult due to the size and number of trees
Frass might bebserved at felling or during transport.
Detection by visual inspection would b#ficult in
forests.

Yes, in combination*.
As for wood.

Testing at place of
production

No. Not possible without destroying the trees.
Systems for detecting larvae in treeare
currently the subject of research, but are not
yet available.

No. As for plants for planting

No. As for wood

Treatment of crop

Yes in combination*

Chemical teatments are reported in the Ching
literature i.e. injections in trunks or insect hole
sprays against adul(Y, 2016), but are
apparently not commonly applied in practice

Not relevant in forest.

Sprays would target only adults, and would n(

Not relevant in forest.

196 e integration of different risk management measures, at least two of which act independently, and which cumulativetlyeaahjEepriate level of protection against regulated

pessd (1 SPM

5) .

38




Option

Host plants for planting

Round wood and sawn wood of hosts

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

be effective in eliminating the pest, and would
only lower pest populations.

Regardig trunk injections, it is not known if the
could be used on young trees or bonsais. The
were notfound fully effective in China

Resistant cultivars

Not relevant

Not relevant

Not relevant

Growing the cropn
glasshouses/
screenhouses

Yes for bonsais.

Yes (theoretically) for other®lants for planting
could be grown under protected conditions wi
sufficient measures to exclude the pgsliowing
EPPO StandarBM 5/8(1) Guidelines on the
phytosanitary measur i
complete physical isolatidn EPPO, 2016b)
However, this is not common practice for
nurseries of forest or camental trees, and wou
be realistic only for small scale production of
high value material.

Not relevant

Not relevant

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

Size of plantYes.According tosection 26,

Age/size of plantNo. Treeswith a DBH < 9 cmare not

Quercustreeswith a DBH < 9 cm (or bonsais
with a base diameter < 9 cmare not reported
to carry the pest Therefore the EWG consider
that a possible measure would be to import of
plants with @DBH <9 cm (and for bonsais, with
base diametex9 cmj). However, thd?anel on

reported to carry the pest (see section 8). However, it

is not possible to restrict import of wood commodities

tree smaller than &m (his isnot relevant for logs or say
wood, and vergifficult to implement for firewood).

Growth stage/time of the yedYo. As for plants for

Phytosanitary Measures noted that for other v
borers (e.gAnoplophora chinensjplantlets
with a diameteof aboutl cmwerefound
infested(whereas in natural stands trees with i
DBH of at least 6 cm are preferred; Smith et g
2004). The Pael consideredhat,as a precautiol
only plants witha diameteof maximuml cm
may be imported.

Growth stage/time of the yea¥o. Larvae may

be present in trunks or branches throughout

planting.

Size of plantNo. As for wood

Growth stage/Time of the yedfo. 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)

the year. In particular, dormant plants may
contain overwinteringarvae

Produced in a Not relevant Not relevant Not relevant
certification scheme

Pest free productior|Yes,grown under complete physical isolation |Not relevant Not relevant
site (see above)

Pest free place of |No. Not relevant Not relevant
production The EWG suggested thaieasures similar to th

requirements in EU Implementing Decision

2015/893 forAnoplophora glabripenniéEU,

2015) may be relevarin particular:

9 Official inspections athe pestree place of
production aappropriate timeswice ayear
for A. glabripennig

1 Plants should be grown @ste with either
complete physical protectiar where
preventive treatmentreapplied and
surrounded by auffer zone (radius at least
km) with official surveys annually at
appropriate times.

9 Official inspecton prior to export, including
destructive sampling

However, the Panel on Phytosanitary Measur

agreed that the systems approach where plar

are grown outdoor witpreventive treatments
does not provide a sufficient level of protectio

Pest free area Yes, intheory, following ISPM 4. However, |Yes. As forplants for planting. Yes. As forplants for planting.
there are uncertaintiesas to whether there are
areas free from the pest in countries where it
occurs.

In order to declare a PFA, he exporting
country should provide surveillance data to
demonstrate that the pest is absent from all ol
part of its territory and information on how
pest freedom is maintained.
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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)

If the pest is present in part of the country,
specificsurveys shouldbe corducted to
delimitate and to maintain the PFA. Measures
should be in place to prevent that infested
plants or wood are moved to the PFA.

To provide a buffer against the introduction of
M. raddej the PFA should be distant from any
infestation. The EWG considered thatat least
2 km (based ormAnoplophorai EU
Implementing decision 2015/893is
appropriate for a PFA situation. There should
be at least two official inspections for any sigr]
of M. raddeiannually at appropriate times and
no signs @ the organism should have been
found in the past 6 years (corresponding to 2
generations). Trapping should be performed.
Immediately prior to export, consignments
should be subjected to an official meticulous
inspection, including targeteddestructive
sanpling. Material from a PFA should not be
mixed in an consignment with material from
areas that may be infested

Options after harvest, at preclearance or during transport

Visualinspection of
consignment

Yes, in combination*.
Visual inspection may detect some infested tr|
when older larvae are present (e.g. frass ejec
holes).However, the pest would be difficult to
detect in large consignments. In addition, egg
young lavae are not likely to be detected.
Plants are generally traded during the dormar,
season, when the larvae would be overwinteri
and not producing frass.
Destructive sampling could be used

No.
Inspection will not guarantee detection. Visual inspect
of wood consignments is generally difficult, but even
more with consignments mixing several tree species (
as firewood). Low levels of infestation may not be
detected.

Larval galleries may not be visible on cresection (if
located above the cut) but rhigshow better on cut
surfaces of sawn wood. The framay beunder the wood
surface and therefore may not be visible

No.

Inspection of consignments of wood chips
and other such commodities is difficult. It i|
unlikely to detecM. raddeias consignment
may contain several species, and signs of
presence of the pest would not be easy to
observe.

Testing of
commodity

No.

Trained sniffer dogs have been used for

Not relevant.

Not relevant
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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)

Anoplophora(Eyre and Haack, 2017), but not
other species to date. Methods that can detec
wood-boring larvae in branches, stems or root
(e.g. xrays, acoustic methods, systematic
destructive sampling, see Goldson et al., 200
infrared thermography camera, lasdsremetry
see Eyre and Haack, 2017) are not fully
developed

Treatment of the
consignment

No.

Yes.Heat treatmentAccording to EPPO Standard
PM 10/6(1)Heat treatment of wood to control insects g
woodborne nematodeg®&PPO, 2009a), Cerambycidae
killed in round wood and sawn wood which have been
heattreated until the core temperature reaches at leag
°C for at least 30 min.
Note:Kiln drying alone is not considered sufficient as {
phytosanitary treatment, based the results from the
EUPHRESCO project (PEKID1) for other Cerambycid
Yes.Irradiation. According to EPPO Standard PM
10/8(1) Disinfestation of wood with ionizing radiation
(EPPO, 2009b), Cerambycidae infesting wood are Kkill
after an irradiation o1kGy.

Such treatments might be applied to quality logs but w
be too expensive for lowalue products such as firewod
Yes.Fumigation with sulfuryl fluorideould be applied.
ISPM 28 PT 23FAOQ, 2017)only applies to debarked
wood below 20 cm in cessection.

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

No. ProcessingConversion of the wood into sawn timQ
might destroy larvae and pupae, and cause the wood
out more quickly, causing mortality. However, some lif
stages might survive in larger pieces of sawn wood.

Processing will expose galleries and make it more likg

Yes.Chipping down to a certain size
Wood pieces below a certain dimension w
not allow the survival of any stage of the
pest.

According to theEU Implementing Decisior
2015/8930n A. glabripennigEU, 2015)
wood chips should be chipped into pieces
less than 2.5 cm in two dimensions. This
would also be appropriate f. raddel

Some treatments (heat treatment, fumigat
irradiation) could be effective but their
practical implementation shislbe defined
based on further researdfhe Panel on
Phytosanitary Measures considefed
similar pestghat heat treatment of the woo
chips and waste at 56°C for 30 min
throughout the material could be
recommended.

that infestation is detectedhis measure was not
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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)

considered sufficient on its own.

Pest only on certain
parts ofplant/plant
product, which can
be removed

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

No. As for plants for planting.

Debarking wood before movement is mentioned as a
possible measure in Pinkerton and Hodges (2016).
However, it would not removelder larvae and pupae th
are in the wood.

No. As for wood.

Prevention of
infestation by
packing/handling
method

Yes, associated with certain measures. Trees
abovel cm diametershould be packed in
conditions preventing infestation during transy
andstorage.

No. Infestation occurs prior to felling the trees. Wood
could be stored in the exporting country under strict
control of the NPPO for a sufficient period to allow the
development of immature life stages and emergence
adults. However, this wodlpotentially require 3 years,
and there is no data on the length of survival of larvae
pupae in cut wood (i.e. if they could survive and emer
after a longer period). In addition, given the difficulty t
control the application of this measure ingiiee, it is not
considered as an appropriate option for imported matg

No. As for wood.

Preentry quaranting

Yes in the framework of a bilateral agreement
Plants may be kept in pentry quarantine for a
sufficient time to detect the symptomslaifval
activity or adult emergence (3 years to provid
that the pest is detected if there were only eg(
the plants). This measure is likely to be
applicable only for small scale imports, but it
may pose practical difficulties as trees of 9 cn|
diameterbe over 3m high.

Not relevant for wood

Not relevant for wood

Options that can be

implemented after entry of consignments

Postentry quarantin

Yes in the framework of a bilateral agreement
Plants may be kept in peshtry quarantine for ¢
sufficienttime to detect the symptoms of larva
activity or adult emergence (3 years to provid
that the pest is detected if there were only eg(
the plants). This measure is likely to be
applicable only for small scale imports, but it
may pose practical difficties as trees of 9 cm

diameter be over-g high.

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)
Limited distribution |No. No. Wood for processing (e.g. furniture, pulpmills, fuellNo. As for wood.

of consignments in |Plants for planting are destined to be planted,jwood for energy prodiction) could be imported during
time and/or space o|if adults emerged, they coully and may find |periods of the year outside of the emergence and fligh
limited use hosts in the vicinity. period of M. raddei and be processed before the next
such period, provided that conditions in storage do ng
Limiting the distribution to areas where the peallow emergence of the pest. Waste or kyroducts

is not likely to establish is not feasible (and thifrom this wood should also be managed before the ne
area cannot be precisely defined). suitable emergence and flight period, in such a way a
to prevent emergence. However, the temperature
thresholds for emergence are not known. In addition,
this measure would be difficult to implement and
control in practice and would require specific
agreements. It would also be verglifficult to apply to
firewood, which is often stored for some time before

being used.
Only surveillance |No. As for wood. No. Adults are large and visible, and raising public No. As for wood.
and eradication in awareness may increase the likelihood of early detect
the importing Some measures can be put in place, but, as shown by
country experience with recent introductions of Cerambycidag

early detection is difficult and the pesaynbe detected
only once established. Surveillance and eradication ai

difficult.
*The EWG considered whether the measures identified arotpuessibleds wobdbramnsoditiem Foc o mb
plants for planting, the EWG concluddthat these measures could be combihatithe Panel on Phytosanitary Measures considered that this combination would not
provide a sufficient level of protectiod Yes i n combinationd measures
Wood Wood chips, hogwood etc. Plants for planting
Visual inspection at the place of production Visual inspection at the place of production Visual inspection at the place of production

Treatment of cro@t the place of production

Visual inspection o€onsignment
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ANNEX 2. Life stages and galleries oMassicus raddei
Courtesy: Wang X%o0-Yi, Chinese Academy of Forestry
Life stages

Adult Larva

Egg (recently Iaidcreamywhite

Galleries
Larva

Crosssection of galleries in the xylem
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