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Summary of the Pest Risk Analysis for Agrilus fleischeri (Coleoptera: Buprestidae)
PRA area: EPPO region (Albania, Algeria, Austria, Azerbaijan, Belarus, Belgium, Bosnia and
Herzegovina, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Georgia,
Germany, Greece, Guernsey, Hungary, Ireland, Israel, Italy, Jersey, Jordan, Kazakhstan, Kyrgyzstan, Latvia,
Lithuania, Luxembourg, Macedonia, Malta, Moldova, Montenegro, Morocco, Netherlands, Norway, Poland,
Portugal, Romania, Russia, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tunisia, Turkey,
Ukraine, United Kingdom, Uzbekistan)
Describe the endangered area:
The pest could establish where poplar and willow are grown (with an uncertainty on the poplar and willow
species that will be attacked). The climatic conditions are considered suitable at least in the eastern part of
Europe and central Europe, with uncertainties for the western part of Europe, the Mediterranean area, as well
as for the warm (at least in summer) arid areas in North Africa, the Near East and Central Asia. However, it is
expected that impact would be higher at least in areas where poplar coverage is important. This would
correspond to an area from Northern France to Eastern Europe, with a particular risk for Russia.
Main conclusions
Overall assessment of risk:
Agrilus fleischeri is considered a separate species. However, no identification key or molecular methods (no
sequences are recorded in GenBank) for identifying A. fleischeri are currently available. Distinguishing A.
fleischeri from the European species A. ater is difficult.
A. fleischeri has caused damage in one stand in northeast China (Liaoning) on P. nigra var. italica, which is
an exotic tree species for China but a native species for the EPPO region as well as on P. tremula var. davidiana
in the same region. Limited information is available on this insect.
Entry was considered as moderately likely with a high uncertainty, the most likely pathways were import of
host plants for planting, round wood with bark, wood chips, hogwood and processing residues bigger than 2.5
cm in two dimensions, and wood packaging material (if ISPM 15 is not applied). The pest has already been
intercepted twice in Canada on non-compliant dunnage.
A. fleischeri is established in Kazakhstan, and in southern Far East and southern Siberia in Russia.
Establishment of A. fleischeri is likely to occur in the rest of the EPPO region where host plants grow and may
not be limited by climatic conditions. However, there are uncertainties for the western part of Europe, the
Mediterranean area, as well as for the warm (at least in summer) arid areas in North Africa, the Near East and
Central Asia. Populus and Salix are widespread in the region. It is assumed that A. fleischeri would be able to
attack other species within the genera Populus and Salix in addition to those that are currently known as host
plants.
The magnitude of spread was rated as moderate (1-10 km per year) with a moderate uncertainty, and there may
be longer ‘jumps’ (e.g. with wood packaging material if ISPM 15 is not applied and plants for planting), that
would lead to multiple outbreaks and increase the spread rate.
The impact in its native range is assessed as low with a moderate uncertainty. The damage reported in Liaoning
concerns only a small part of where P. nigra var. italica is grown in Northern China. Limited or no data was
found on its detailed situation and/or impact on other hosts, or in other areas where it occurs (i.e. other Chinese
provinces, as well as Japan, Kazakhstan, Mongolia, Russia, Korea Rep, Korea Dem.). Potential impact in the
EPPO region is assessed as low with a high uncertainty. Potential impact would mostly depend on the
availability of host species that are susceptible and whether the pest can attack healthy trees.
Because of the recent damage recorded from the Liaoning province in northeast China, of the importance of
poplar and willow in the EPPO region, and because of the high uncertainty on the potential impact, the EWG
considered that phytosanitary measures may be considered to reduce the probability of entry.
Phytosanitary Measures to reduce the probability of entry: Risk management options have been identified and
evaluated for host plants for planting, round wood and sawn wood of hosts, and wood chips, hogwood and
processing wood residues). ISPM 15 is a sufficient measure for wood packaging material.
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If measures are applied, the EWG recommended that these should apply to host genera (Populus and Salix),
and not only to known host species within these genera.
Phytosanitary risk for the endangered area (Individual
Moderate ☐ Low ☒
ratings for likelihood of entry and establishment, and for magnitude High ☐
of spread and impact are provided in the document)

Level of uncertainty of assessment
(see Section 17 for the justification of the rating. Individual ratings
of uncertainty of entry, establishment, spread and impact are
provided in the document)

High ☒
Moderate ☐ Low ☐
There is very limited information on the damage potential of
this pest; however, a similar assessment would have been made
on Agrilus planipennis prior to the finding in western Russia
and North America where it causes very high impacts.
Other recommendations: The EWG made recommendations (detailed in section 18) relating to sentinel trees
and surveys targeting Populus and Salix species in areas where A. fleischeri occurs; molecular tools and
publication of a key based on morphology to assist the identification of the pest; as well as better evaluating
under which conditions apparently healthy trees are colonized.
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Stage 1.

Initiation

Reason for performing the PRA: Agrilus fleischeri (Coleoptera: Buprestidae) is an Asian pest of poplars
(Populus spp.), which has caused some tree mortality in poplar plantations in parts of China, in particular on
Populus nigra var. italica (Lombardy poplar)1. Other closely related Agrilus species, such as A. planipennis,
have shown that they have the capacity to become serious pests. These are the reasons why A. fleischeri was
added
to
the
EPPO
Alert
List
in
2018
(https://www.eppo.int/QUARANTINE/Alert_List/insects/Agrilus_fleischeri.htm) based on a suggestion by
the NPPO of the United Kingdom. In March 2018, the Panel on Phytosanitary Measures suggested A. fleischeri
as one of the possible priorities for PRA in 2018, and the Working Party on Phytosanitary Measures selected
it for PRA in June 2018.
PRA area: EPPO region in 2018 (map at https://www.eppo.int/ABOUT_EPPO/eppo_members).
1

Some recent publications consider P. nigra var. italica as a cultivar (e.g. Isebrands & Richardson, 2014) and not a variety. However,
because it is a widely used tree and still considered as a separate botanical variety by others, the approach was followed here to consider
it as as a botanical variety in its own right.
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Stage 2.

Pest risk assessment

Very limited information was found on Agrilus fleischeri, including on its biology and ecology, despite
including literature from China (in English or Chinese) where this pest is currently causing damage. Therefore,
extrapolations were sometimes made in this PRA using the knowledge available on the following four Agrilus
species belonging to the same subgenus, Uragrilus, and which are of comparable size:
- A. anxius, the bronze birch borer, and A. bilineatus, the two-lined chestnut borer, are North American
species, on which many studies from the USA and Canada are available.
- A. ater is a common pest of Populus and Salix in Europe where it is native, occasionally killing urban
trees. It is closely-related to A. fleischeri (see Taxonomy) and it is considered that the both species are
morphologically and biologically very similar including sharing some host plants (Jendek, personal
communication, 2018).
- A. planipennis, the emerald ash borer, is an Asian pest of ash (Fraxinus) which was introduced into
the North American continent and later to the European part of Russia (Haack et al., 2015). The
outbreaks in North America have triggered an enormous interest in this species resulting in numerous
studies. It is now probably the most studied Agrilus species and, perhaps, generally of all Buprestidae
(Jendek & Poláková, 2014).
- A. suvorovi is known in the EPPO region and causes significant damage to poplars in southern and
South-Central Europe.
Both A. anxius and A. planipennis have been subject to EPPO PRAs (EPPO, 2011, 2013a) and are, respectively
on EPPO A1 and A2 List of pests recommended for regulation. A PRA is being prepared in parallel on A.
bilineatus, a North American pest of Quercus and Castanea dentata.

1. Taxonomy
Taxonomic classification. Domain: Eukaryota; Kingdom: Metazoa; Phylum: Arthropoda; Class: Insecta;
Order: Coleoptera; Family: Buprestidae; Genus: Agrilus; Species: fleischeri (Obenberger, 1925).
The taxonomy of Agrilus fleischeri is unsettled. The taxon is very similar, undoubtedly closely related to A.
ater (Figure 1) and it has been sometimes considered by some authors as a subspecies of A. ater (Alexeev,
1989; Volkovitsh & Alexeev, 1988).
However, the current (valid) taxonomic concept is the species rank, which is supported by subtle differences
between the two pests in terms of morphology (e.g. A. ater has aedeagus less expanded apically with flat
parameres) (both aedeagus are shown in Figure 3). In terms of biology, it seems that A. ater prefers trunks
with thick bark and its pupal chamber is usually situated in the bark (rarely in the outer xylem) (Schaefer,
1949) unlike A. fleischeri. Agrilus ater typically develops in stressed or dying trees, while A. fleischeri seems
more aggressive and also attacks apparently healthy trees (Jendek, personal communication, 2018).
Both taxa follow to a large degree the distribution of pioneer arborescent Populus and Salix and show patterns
of sympatric speciation by genetic polymorphism. Figure 2 displays known range of both species, A. ater and
A. fleischeri, based on published data. The transition zone between both taxa is in Kazakhstan. So far, very
few data exist from this region (Jendek, personal communication, 2018).

7

Figure 1. Agrilus fleischeri (left side) and A. ater (right)

Figure 2. Comparison of the distribution area of Agrilus ater (green) and A. fleischeri (red) (more information on A.
fleischeri in Table 1). Map prepared by E. Jendek for this PRA (2018)

Synonyms. Agrilus kurosawai Obenberger, 1940; Agrilus fleischeri kurosawai Obenberger, 1940; Agrilus
tscherepanovi Stepanov, 1954 (Jendek, 2005); Agrilus kochi Théry, 1942; A. fleischeri nipponicola Kurosawa,
1963 (Jendek & Grebennikov, 2011); Agrilus fleischeri var. coreicus Kurosawa2, 1954 (Lee & Ahn, 2012).
English common names.
The name spotted poplar borer has been proposed (Wang, personal communication, 2018) but has not been
used in the literature to date.
2. Pest overview
2.1 Morphology (Zang et al., 2017b)
• Eggs are oval or irregular in shape, changing colour from milky white to brown before hatching.
• Larvae are milky white to light yellow in color, with dark brown mouthparts and urogomphi.
• Pupae are exarate, initially milky white, with the eyes and the elytra milky white and then gradually
changing to black.
2

The name coreicus Kurosawa, 1954 was proposed as a variety of A. fleischeri Obenberger, 1925. It was synonymized
as unavailable synonym of the name fleisheri by Jendek, 2006.
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•

Adults are dark brown to black, glabrous, and beetles with six white elytral spots (the first and the
second spot being usually linked on each elytra). The face of the male is green (or greenish blue (Lee
& Ahn, 2012)), and that of the female is brown.
Photos of the life stages are given in ANNEX 2. Additional pictures can be viewed in the EPPO Global
Database (https://gd.eppo.int/taxon/AGRLFL/photos).
Figure 3. Aedeagus of Agrilus ater (left) and A. fleischeri (right) (Jendek, personal communication, 2018)

Details on morphology can be summarized as follows
Stage
Eggs
Newly
eclosed
larvae
Mature larvae

Colour/shape
milky white to brown, oval or irregular
milky white to light yellow

Pupae
Adults

milky white
dark brown to black, white elytral spots

Size
0.9-1.3 mm long, 0.6-0.9 mm wide
2-4 mm long
(Wang, personal communication, 2018)
20-40 mm, 1.9-5.3 mm wide
(Wang, personal communication, 2018)
8.9 -13.3 mm long, 2.5-3.8 mm wide
7.8-12.3 mm long, 1.8-3.4 mm wide

2.2 Life cycle
The only detailed studies found on the life cycle of A. fleischeri is Zang et al. (2017b). These studies were
conducted in the field during outbreaks in Liaoning (Nanmiao village, Saima Township, in Fengcheng city),
in northeastern China, from April 2013 to September 2015 in plots containing P. nigra var. italica and P.
tremula var. davidiana (cited as P. davidiana), as well as in the laboratory. No other studies are known from
other areas where A. fleischeri occurs; the biology may be different in warmer climates, such as in southern
China.
General:
• In the field, most individuals of A. fleischeri were found to be univoltine on P. nigra var. italica (one
complete generation/year) and overwintered as mature larvae. On P. tremula var. davidiana, most
individuals of A. fleischeri were semivoltine and overwintered the first year as 2nd or 3rd instar larvae,
and the second year as mature larvae. So this experiment indicates that the insect larvae develop more
slowly on P. tremula var. davidiana and a complete generation was completed in 2 years (Zang et al.,
2017b). The life history on both host species is illustrated in
•
• Figure 4 and Figure 5.
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Figure 4. Life history of Agrilus fleischeri on Populus nigra var. italica (Fengcheng, Liaoning Province, 2014–2015).

Figure legends: E, M, and L denote the early, middle, and late period (ten days) of a month. ʘ, pupa. +, adult. ·, egg. Δ,
larva. ▲, overwintering larva (Zang et al., 2017b).

Figure 5. Life history of Agrilus fleischeri on Populus tremula var. davidiana (synonym: Populus davidiana) (Fengcheng,
Liaoning Province, 2014–2015).

Figure legends: E, M, and L denote the early, middle, and late period (ten days) of a month. ʘ, pupa. +, adult. ·, egg. Δ,
larva. ▲, overwintering larva (Zang et al., 2017b).

• No information was available on the number of accumulated degree-days needed for larval development.
Adults and eggs:
• Adults emerge through D-shaped exit holes (about 3 x 2 mm) (Zang et al., 2017b).
• In the field, after emergence females fed on poplar foliage for 2–11 days before mating, and for another 2–
12 days before oviposition (Zang et al., 2017b).
• In experimental conditions (at an average equivalent to July in Fencheng of 23.4°C; 69% RH) on 1-meterlogs, females produced 218 eggs on average (range 0–614 eggs) throughout their lifespan, and laid on
average 4 eggs per day (Zang et al., 2017b).
• The average longevity of adults in experimental conditions was about 34 days for both males and females
(in the range of 2–82 days for males and 2–73 days for females) (Zang et al., 2017b).
• Eggs were laid either individually or in groups in bark cracks or crevices or beneath bark flakes (Zang et
al., 2017b). Because the bark of P. nigra var. italica is coarse and has more bark crevices, it seems that the
bark of this host is more suitable than the bark of P. tremula var. davidiana, which is smooth with few bark
crevices (Zang et al., 2017a). As for A. ater, it is assumed that eggs will be laid on trunks and large branches
if the bark is thick with crevices (Jendek, personal communication, 2018). However, presence on branches
was never reported in China (Zang, personal communication, 2018).
• In experimental conditions (average 23.4°C, 67% RH), eggs hatched in 10–15 days (Zang et al., 2017b).
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Larvae and pupae:
• In field experiments, neonate larvae bore into the bark until reaching the cambial region where they feed,
often forming serpentine galleries under the bark, and with a few forming vertical galleries in P. tremula
var. davidiana (Zang et al., 2017b).
• Early-instar larvae feed on the inner bark (phloem), cambium, and outer xylem (Figure 6).When larval
densities are high; the galleries completely cover the phloem as well as the outer xylem, encircling the tree
(Zang et al., 2017b).
• Late-instar larvae excavate a pupal chamber in the xylem, and then the forepart of its body folds backwards
towards its abdominal segments, forming a J-shaped mature larva (Zang et al., 2017b). In P. nigra var.
italica, mature J-larvae enter dormancy (possibly diapause) for overwintering and resume development to
pupae the following spring in May (Zang et al., 2017b).
• Pupation takes place inside the tree and the lower-wall of the pupal chambers is located 4 to 14 mm beneath
the surface of the outer xylem. In experimental conditions, development from pupa to adult (at an average
of 17.5°C, 49% RH) took 25–29 days (Zang et al., 2017b).
Figure 6. Early-instar larvae of A. fleischeri feeding in the shallow outer-xylem, by Mr. Wang Xiao-Yi. More photographs
available at https://gd.eppo.int/taxon/AGRLFL/photos.

2.3 Temperature requirements
There is little information about the temperature requirements of A. fleischeri. In Zang et al. (2017a & b), field
studies were performed on two sites in Liaoning Province (see above). The annual average temperature for the
growing season (May to September for 2013–2015, i.e. the study period) (Zang et al., 2017b), was
approximately 21°C with a maximum of 35°C and minimum of 4 °C, while the average winter (December to
March) temperature was about -3 °C. The annual rainfall was approximately 800–1200 mm.
2.4 Dispersal capacity of adults
Natural dispersal through adult flight has not been studied for A. fleischeri. Studies on the dispersal capacity
are available for A. planipennis and A. anxius which are similar in size to adult A. fleischeri. A. planipennis is
a strong flier. Adults typically fly in 8–12 meter bursts, but long distance flight of more than one kilometer is
possible (Haack et al., 2002, citing Yu 1992, Minemitsu Kaneko, Japan Wildlife Research Center, Tokyo,
Japan, personal communication). Flight distances of 0.3–19.3 km were reported, with a maximal dispersal of
1.37 km in an intensive quarantine zone (Taylor et al., 2010; Vannatta et al., 2012 citing Raupp, 2010 and
Sargent et al., 2010). A. anxius is capable of a natural spread of 16 to 32 km/year (Federal Register, 2003). By
analogy with A. planipennis, when host plants are available, it can be assumed that the approximately 90 % of
the individuals of A. fleischeri will disperse less than 100 m during one season (Mercader et al., 2009). At
short distances (less than 200 m), in sites with more heterogeneous distribution of hosts, A. planipennis spread
more towards areas with a higher abundance of ash than towards areas of low ash density (Siegert et al., 2010).
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In conclusion, Agrilus beetles often have the capacity to fly considerable distances; however, they rarely do so
and usually only fly short distances when suitable hosts are found in the immediate surroundings (Dunbar &
Stephens, 1976).
2.5 Nature of the damage
Larvae develop mainly in the cambial region of infested trees, feeding on phloem (inner bark), cambium, and
outer xylem. Feeding activity disrupts the transportation of water and nutrients in the tree. Larval galleries can
completely cover all of this tissue when larval densities are high.
On P. tremula var. davidiana, which has smooth bark, a dark brown colouring of the infested part of the trunk
is observed with longitudinal cracking (Zang et al., 2017a) which can affect wood quality (Wang, personal
communication, 2018).
Figure 7. Dark brown colouring of an infested trunk of Populus tremula var. davidiana with longitudinal cracking, by Mr.
Zang Kai. More photographs available at https://gd.eppo.int/taxon/AGRLFL/photos.

At low infestations, the trees still appear healthy (Jendek, personal communication, 2018) because Populus
trees have diffuse porous xylem and, therefore, galleries have a lower impact on water conductivity compared
to ring porous trees (Haack, personal communication, 2018). In addition to tree decline, Zang et al. (2017b)
mention that, when high populations are present, larval galleries can girdle the trunk and kill the tree within 2
to 3 years.
In China, mortality caused by the pest was observed naturally in trees of P. nigra var. italica as well as in
artificially girdled trees of P. tremula var. Davidiana (Wang, personal communication, 2018).
In addition, when population levels are high, adult feeding damages on leaves can be observed (Jendek,
personal communication, 2018).

2.6 Trees attacked in a stand and location of the pest in the tree
The pest attacks the trunk of its hosts, and both apparently healthy and weakened trees of P. nigra var. italica.
Stress factors can make the trees more susceptible to attack (Zang et al., 2017b).
A. fleischeri was described as a major wood-boring pest of both P. nigra var. italica and P. tremula var.
davidiana in plantations in Fengcheng City, Liaoning Province, China in 2013 (Zang et al., 2017b).
The influence of poplar DBH (diameter at breast height), tree height and age on population densities and
damage are known to be significant factors for A. suvorovi (which prefers to attack young trees (Monferrato,
1964; Rougon, 1998)) and A. ater (which prefers trees that are older than 5 years (Teunissen & Vendrig,
2017)). In a study in the Liaoning province, A. fleischeri is reported to colonize trees with an average DBH of
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15.4 cm (13.1-18.2 cm, based on 12 trees) for Populus nigra var. italica, and an average DBH of 8 cm (6–10
cm) for artificially girdled P. tremula var. davidiana, (Zang et al., 2017a). Branches were not infested (Wang,
personal communication, 2018). This was a study in a plantation and all trees were similar in size. Therefore,
the ability to attack trees of other sizes needs to be further studied for A. fleischeri.
Exit holes produced by emerging adults were mainly concentrated 1–6 m above the surfaceline (mean DBH =
15.4 cm) on P. nigra var italica and at 1–3 m (mean DBH = 8.8 cm) for P. tremula var. davidiana (Zang et
al., 2017a) which may suggest that the pest attacks smaller trees lower on the stem compared to larger trees.
However, this could also be due to the difference in tree species.
2.7 Detection and identification
Signs and symptoms of infestation
• D-shaped exit hole (2 to 4 mm in length and 1.3 to 2.8 mm in width) (Zang et al., 2017b). (note. Exit
holes of Agrilus can generally be observed before wilting for Agrilus infestations in diffuse-porous
trees, but not on ring-porous trees, as shown for A. planipennis and A. bilineatus).
• Tortuous larval galleries filled with frass, which are typical for the genus Agrilus.
• Dark brown colouring of the trunk on some Populus species (e.g. for P. tremula var. davidiana, and
young trees with thin bark) (Zang et al., 2017a). Cracking of the bark (Figure 7).
• Leaves turning yellow, top of the branches withering (Zang et al., 2017a).
• Dieback and dead trees.
• Signs of adult feeding on the margin of the leaves may be noticeable in large infestations (Jendek,
personal communication, 2018).
None of the symptoms above are specific to A. fleischeri.
Additional considerations
All life stages (except adults) remain hidden (eggs in bark cracks; larvae, prepupae and pupae in the cambial
region and xylem), making their detection more difficult. Trees infested by A. fleischeri can be apparently
healthy or weakened (Jendek, personal communication, 2018) and present clear symptoms only if they are
heavily attacked.
Symptoms expression is dependent on the host species. On P. tremula var. davidiana, which has a smooth
bark, the initial symptoms are more apparent because of the dark brown discolouration and the clearer
longitudinal cracking (Section 2.5 and Figure 7). On P. nigra var italica, which has a relatively rough bark, it
is more difficult to distinguish the difference between affected and healthy trees in absence of exit holes (Zang
et al., 2017a).
D-shaped exit holes produced by emerging adults may be few at first and they may be situated high in the
canopy (i.e. not easily visible) on larger trees.
First emergence, and therefore the first appearance of D-shaped exit holes, can only be observed one to two
years after the first infestation. Symptoms on infested trees as listed above are more easily observed in
subsequent years after initial attack.
Because other Agrilus species are present in the EPPO region with similar body sizes and hosts, D-shaped exit
holes on Populus and Salix are not characteristic of only A. fleischeri. Symptoms on trees are not characteristic
either. D-shaped exit holes are produced by all taxa from the subfamily Agrilinae, in Europe particularly the
genera Agrilus, Coraebus and Meliboeus (Jendek, personal communication, 2018).
Thus, first signs or symptoms following the introduction of A. fleischeri in the EPPO region may not be quickly
identified.
Detection methods
No information was found on trapping of A. fleischeri. In China, field surveys are used to detect stressed trees,
trees with dieback or dead trees (Wang, personal communication, 2018).
Different coloured sticky traps (green, purple, white and yellow sticky traps) have been used to capture Agrilus
adults of other species. The green color is assumed to mimic green foliage, whereas purple is believed to have
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a similar reflectance as tree bark. Attraction to a specific trap color may depend on the species concerned and
the sex, as well as where the trap is positioned in the tree (Petrice & Haack, 2015).
Males of several species of Agrilus (A. angustulus, A. biguttatus, A. cyanescens, A. subcinctus, A. sulcicollis
and A. planipennis) are attracted to dead Agrilus adults when used as decoys and placed on host plants
suggesting a common behavioral template for visual mate-finding among buprestids (Domingue et al., 2011;
Lelito et al., 2011, 2007). 3D-printed decoys have also been used for A. planipennis (Domingue et al., 2015).
Therefore, adding dead adults as decoys or silhouettes of an adult Agrilus may be used to improve
attractiveness of traps.
As is true for A. planipennis, there is no reliable single method to detect low level populations of A. fleischeri.
General monitoring methods such as trapping, visual examination for external symptoms on trees and tree
sampling may be used, but they may not allow detection of low levels of infestations. The EPPO Standard PM
9/14 on A. planipennis (EPPO, 2013b), recommends the use of traps and biosurveys (with wasps that specialize
in hunting buprestids) for situations of eradication and containment.
Girdled trees are found to be more attractive (Zang et al., 2017a), and may be used in specific situations (e.g.
around the perimeter of an infested area to delimit this area) (Gninenko et al., 2012).
Identification
Morphological characters of A. fleischeri are given in several publications (Alexeev, 1989; Lee & Ahn, 2012;
Stepanov, 1954). No identification key or molecular methods (no sequences are recorded in GenBank) for
identifying A. fleischeri are currently available. Distinguishing A. fleischeri from A. ater is difficult and should
be done by experts (Jendek, personal communication, 2018).

3. Is the pest a vector?
Yes

☐

Yes

☐

No

✓

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

✓

5. Regulatory status of the pest
A. fleischeri is not listed as a quarantine pest by any of the EPPO countries (EPPO, 2018). It was added to
the EPPO Alert List in 2018.
A. fleischeri was not found in the lists of regulated pests for other countries on www.ippc.int (neither under
any of its previous names). However, Agrilus spp. (except A. diaguita, A. sulcipennis and A. thoracicus) are
regulated pests for Chile (SAG, 2018). The information consulted is not exhaustive, and A. fleischeri may be
regulated in more countries.
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6. Pest distribution
A. fleischeri is native to Asia, including the eastern part of two EPPO countries, Russia and Kazakhstan
(Jendek & Grebennikov, 2011). Details are given in Table 1 and visualized in Figure 8 and Figure 10.
Table 1. Distribution of A. fleischeri (details and uncertainties in the table)

Region
EPPO region

Asia

Distribution
Kazakhstan

Additional details, references and uncertainties
First recorded in 2001. It is present in the Shyghys Qazaqstan oblysy (=
East Kazakhstan) (Jendek & Grebennikov, 2011): S Altai montains and
Ognevka (Jendek, personal communication, 2018). The pest was also found
in the Dzhungar Alatau (Tleppaeva, personal communication, 2018).
Russia
First reported from Berezovka, Transbaikalia, in 1925 (Jendek &
Grebennikov, 2011). It is only reported in the south of Eastern Siberia and
the south of the Far East (Jendek & Grebennikov, 2011; Vladivostok
Dalnauka, 2009) which are located in the southeast of Russia.
China
First reported from Heilongjiang in 1939 (Jendek & Grebennikov, 2011).
Present at least in the following regions: Beijing, Hebei, Heilongjiang,
Liaoning, Shaanxi, Sichuan, Tianjin (Jendek & Grebennikov, 2011; Zang et
al., 2017a, 2017b).
The pest is also reported as present in Jilin region (two unpublished
localities in Jendek collection) (Jendek, personal communication, 2018).
Considered to be present in China wherever poplar is to be found (Jendek,
personal communication, 2018).
Japan
First records date from 1940 (Lee & Ahn, 2012). It is reported in Hokkaido,
and Honshu (Akiyama & Ohmomo, 1997).
Korea Dem. Rep. First record in 1954 (Lee & Ahn, 2012)
Korea Rep.
First reported in 2006 (Lee & Ahn, 2012)
Mongolia
• First reported in 2003. In Töv province (Jendek & Grebennikov, 2011; Lee
& Ahn, 2012)
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Figure 8. Distribution of A. fleischeri in Russia. Whole provinces are marked, no detailed distribution is given within provinces (prepared by the EPPO Secretariat, using © 2007–2018
d-maps.com)

in orange: provinces where the pest occurs; in blue: uncertain records (no record in the Russian literature, but probably present).

Remark: the Jewish province is surrounded by infested provinces in Russia and China, and aspen is reported as one of the major forest-forming-species in this
province (Figure 9). Therefore, the pest is probably present in this province.
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Figure 9. Distribution of the major forest forming species in Russia, including aspen (which includes Populus species) (VNIILM, 2003)

Red boxes: area where aspen is a major forest forming species

In Russia, forests where aspen (which includes P. tremula) is the major forest-forming species, are situated in the western part of Russia (European continent) and in
the extreme south-eastern part of the country (Far East: Khabarovsk, Primorsky, Jewish) (Figure 4). Therefore, the presence of A. fleischeri in the Far East corresponds
to the area where poplar is found in high density.
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Figure 10. Distribution of Agrilus fleischeri in China. Whole provinces are marked, not detailed distribution is given within
provinces (prepared by the EPPO Secretariat)

In red: provinces where outbreaks have occurred; in orange: other provinces where the pest has been recorded; in blue:
records based on personal communication without reference in the literature

7. Host plants and their distribution in the PRA area
Host plants
A. fleischeri attacks poplar trees (Populus spp.) (see species in
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Table 2). China is the leading country in terms of poplar forested areas (about 7.6 million ha) as well as the
leading producer of poplar trees in agroforestry systems and outside natural forests (2.8 million ha in 2011)
(FAO, 2012). Poplar are cultivated in all Chinese provinces, except Hainan (Dong & Wang, 1988; Fang, 2008).
It should be noted that, in addition to P. nigra and P. tremula, China is home to a large number of other
European native poplar species, including P. alba, which is widely grown in the EPPO region (Isebrands &
Richardson, 2014), but no records were found of A. fleischeri attacks on this species. A. fleischeri has attacked
Populus nigra var. italica, which is an exotic species in China, introduced from southern Europe and western
Asia because of its fast-growing nature. P. nigra var. italica is used in China as a landscape tree, a street tree,
for protective forest belts, as well as for making pulp and paper (Wang, personal communication, 2018). It is
not known if A. fleischeri could also attack other Populus spp. currently not recorded as hosts.
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Table 2. Hosts of A. fleischeri.

Host
Salicaceae
Populus spp.
Populus nigra var.
italica

Populus tremula

Populus tremula var.
davidiana (cited as P.
davidiana by Zang et
al, 2017a, 2017b and as
Populus sieboldi# by
Akiyama & Ohmomo,
1997)
Populus laurifolia

Salix spp.
Salix schwerinii (=S.
rjessoensis, cited as S.
yezoensis)

Presence in PRA area
(Yes/No/Not known)

References for host status

Confidence
index* and/or
life stage

Yes

Alexeev, 1989; Jendek &
Grebennikov, 2011
Zang et al., 2017a, 2017b

3/3

Jendek & Grebennikov, 2011.
The report is assigned to P.
tremula because it is the only
host species known to be
present in the area where the
pest is reported (e.g.
Berezovka, Transbaikalia)
Zang et al., 2017a, 2017b;
Akiyama & Ohmomo, 1997 (as
nipponicola); Ohmomo &
Fukutomi, 2013

Adults

Stepanov, 1954 (as
tscherepanovi);

3/3

Alexeev, 1989; Carlson &
Knight, 1969
Reported as a host plant in
Japan (Ohmomo & Fukutomi,
2013)

3/3

Yes. Important plantation tree
along roads, canals and in
edges as windbreaks (Section
9.2).
Yes. P. tremula is commonly
growing in the EPPO region
(ANNEX 7).

No.

Yes. Ranges from eastern
Kazakhstan and north-west
China to Mongolia and
Southern Siberia. It has also
been cultivated occasionally
in Europe (Bakulin, 2004;
Isebrands & Richardson,
2014).
Yes
Yes? This species is native to
Asia. It has been a parent in
some hybridization work in
Europe for biomass
production (Isebrands &
Richardson, 2014).

Larvae,
adults

Larvae,
adults
3/3

1/3, Adults

*The confidence index by Jendek & Polakova, 2014a, is ranging from 0–3, 3 being the highest level of confidence based on the presence
of larval stage or on repeated captures of adults on leaves.
#
Even though Jendek & Polakova, 2014a, is referring to P. sieboldii, the original publication by Akiyama & Ohmomo, 1997 is referring
to P. sieboldi. Populus sieboldi Miq. is a synonym of Populus tremula var. davidiana (Dode) C.K.Schneid, whereas Populus sieboldii
Miq. is a synonym of Populus tremula var. sieboldii (Miq.) H.Ohashi. Therefore, after a contact with Jendek E., it was decided to follow
the original publication referring to P. sieboldi (synonym Populus tremula var. davidiana).
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Uncertain and erroneous host records
• Records of A. fleischeri on Quercus spp. (Alexeev, 1989) are considered erroneous (Jendek &
Grebennikov, 2011; Jendek & Poláková, 2014).
• A. fleischeri was described as attacking willow species (Salix spp.) in Tianjin, Beijing, and Tangshan
City, Hebei Province, China (Zang et al., 2017b, citing Wang, personal observation). However, this
was confirmed later to be A. dureli and not A. fleischeri (Wang, personal communication, 2018).
• In addition to P. nigra var. italica which is also a host plant for A. fleischeri, the closely relative A.
ater has the following published hosts: P. alba, Populus alba var. pyramidalis, Populus balsamifera,
Populus canadensis, Populus nigra, Populus tremula, Salix alba, Salix caprea and Salix cinerea
(Jendek & Poláková, 2014). It is very likely that A. fleischeri would be able to attack them as well
(Jendek, personal communication, 2018).
For this PRA, all Populus spp. and Salix spp. are further considered as potential hosts.
8. Pathways for entry
A. fleischeri has already been shown to be transported with certain pathways. Canadian authorities have
intercepted this beetle on two occasions on wood packaging material and wood dunnage from China (
Table 6). Between 1984–2008, there were 49 distinct interceptions of Agrilus individuals at US ports-of-entry,
of which 5 interceptions were in live plants, 30 in dunnage, 13 in crating and pallets, and 1 at large (i.e. not
associated with wood or live plants) (Haack, unpublished data). In the EPPO region, 9 interceptions of
Buprestidae (but not necessarily Agrilus) were reported between 2005–2017 in dunnage, pallets, wood
packaging material and wood & bark. Three of these interceptions were from China (Table 3).
For wood products, Agrilus individuals would be most likely to complete development in items with some
bark (e.g., logs and dunnage), given that Agrilus larvae feed in the cambial region and need bark to complete
their development. However, it is possible for some individuals that have constructed pupal cells in the outer
sapwood, that bark is not required.
Table 3. Interceptions of Buprestidae reported to EPPO and/or to the EU during the period 2005–2017 (source: Europhyt
& EPPO reporting service). Legend: n.a. = not available.

Year
Number
of
interceptions
Commodity
(plant species)

2009
1

2013
2

2014
1

Dunnage
(n.a)

Wood pallets Wood packaging Wood
(n.a)
material (n.a)
pallets (n.a)

Origin

India

China

India

2016
1

China

2017
4
A. Wood pallets (n.a)
B. Wood & bark (Eperua)
C. Wood & bark (Juglans)
D. Wood & bark (Ulmus)
A. China
B. Surinam
C. USA
D. USA

Remark: for all the wood pathways, by analogy with A. planipennis, it is considered that the pest is likely not
to be associated with the heartwood, infesting only the bark and the outer sapwood.
In cut firewood stored outdoors, Petrice & Haack (2007) recorded successful adult emergence of A. planipennis
one year after infested trees were cut, which was two years after they were initially infested.
Although it is possible that live Agrilus life stages could be transported in bark or wood chips (McCullough et
al., 2007a; Økland et al., 2012), the risk of individuals completing their development would be greatest for
those transported as J-larvae, prepupae, pupae, and pharate adults because they no longer need to feed before
transforming to adults or emerging.
Specific issue for wood commodities: In China (including the area of high infestations in Liaoning), there is a
ban on commercial logging in natural forests (Forest Trends, 2015). Populus trees are found both in natural
forests (Forest Trends, 2015) and in plantations. This ban would therefore not restrict the trade of poplar wood
from commercial plantations.
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The EPPO Study on wood commodities ((EPPO, 2015b) or ‘EPPO Study’ below) distinguishes many
commodities (definitions in ANNEX 5). In this PRA, they were grouped into several pathways. This was done
because the existence of a trade into the EPPO region is an important factor for assessing the risk, but there is
no trade data for many of the commodities as described in the EPPO Study. The PRA relied on data from
Eurostat, using existing CN customs codes, that can cover several EPPO wood commodities, hence the
groupings proposed. Finally, the EPPO Study provides 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 risks for wood
chips produced from treated (heat treated or fumigated) or untreated wood). Such distinctions are not used here
as there is no indication of specification at that level of the type of material entering the EPPO region.
It was noted that several railway freight routes have opened since 2011 between China and various European
countries, through the Commonwealth of Independent States (CIS) (Shanghaiist.com, 2011; DB Schenker,
2017). They shorten transport time by about 15 days (GCR, 2017) compared to maritime transport (which may
be over 40 days). Railway freight from China is planned to increase in volume, and in 2020 a high-speed
freight train to Russia should further decrease transport times.
The following pathways for entry of A. fleischeri are discussed in this PRA. Pathways in bold are described
and evaluated in section 8.1; other pathways were considered very unlikely for reasons stated in section 8.2.
•
•

•
•

•
•
•
•
•
•
•
•

Host plants for planting
Round wood (with or without bark) and sawn wood of hosts
Deciduous wood chips, hogwood, processing wood residues (except sawdust and shavings)
Wood packaging material (including dunnage)
Bark of hosts
Cut branches
Natural spread
Hitchhiking on other commodities or vehicles
Furniture and other objects made of wood of host plants
Wood sawdust and shavings, processed wood material, post-consumer scrap wood
Seeds, fruits, bulbs and tubers, grain, pollen, stored plant products, soil and growing medium
Movement of individuals, shipping of live insects, e.g. traded by collector

8.1
Pathways studied
All the pathways are considered for all Populus spp. and Salix spp., from areas where the pest is present to the
EPPO region. Host plants for planting are presented in Table 4, wood commodities in Table 5 and
Table 6. Bark of hosts and cut branches are discussed after these tables.
Examples of prohibition and inspection are given for some EPPO countries (in this express PRA the regulations
of all EPPO countries were not analysed). Similarly, the current phytosanitary requirements in place in EPPO
countries for the different pathways are not detailed in this PRA (although some were taken into account when
looking at management options). EPPO countries would have to check whether their current requirements are
appropriate to help to prevent the introduction of the pest.
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Table 4. Host plants for planting

Pathway
Coverage

Host plants for planting (except seeds, tissue culture, pollen)
• Plants for planting in pots or similar (including bonsais), plants with bare roots, cuttings, scions.
• Seeds, tissue culture, pollen are excluded because the pest is not associated with these pathways.
Remark: Vegetative propagation of Populus for forest reproductive material is normally based on using cuttings (EPPO, 2008; Forestry Commission, 2007).
Pathway prohibited No (Note: in the EU, Populus plants for planting are prohibited from North America only. Populus and Salix have been listed on the provisional list of ‘high
in the PRA area?
risk plants’ in the EU. Therefore, in the EU, import of plants for planting of these genera will be prohibited from 14 December 2019, pending a risk
assessment (EU, 2018))
Pathway subject to Yes, partly, in some EPPO countries.
a plant health
- In the EU, Salix spp. and Populus spp. plants for planting having a stem diameter of 1 cm or more at their thickest point (Commission Implementing
inspection at
Decision (EU) 2015/893 on Anoplophora glabripennis and Commission Implementing Decision (EU) 2012/138 on A. chinensis), are subject to a specific
import?
plant health inspection for these pests at import. If produced in an infested country (such as China, Japan, Korea Dem. People's Republic, Korea Republic
and Russia), the material should be grown under complete physical protection or in site surrounded by a buffer zone of 2km. However, this does not concern
plants imported from Kazakhstan and Mongolia, for example. The buffer zone as well as a complete physical protection with a mesh size to exclude
Anoplophora chinensis and A. glabripennis are not considered appropriate for A. fleischeri.
- In the EU, any Populus spp. plants for planting is subject to a plant health inspection at import (with specific requirements related to the leaf rust
Melampsora medusae which could indirectly allow the detection of infestation by A. fleischeri). This specific EU requirement does not concern Salix spp.
even though Salix (>1cm) plants for planting should be accompanied by a phytosanitary certificate. After December 2019 in the context of application of EU
regulation 2016/2031 (EU, 2016), all plants for planting (excluding seeds) will need to be accompanied by a phytosanitary certificate at import and an EU
plant passport for movement within the EU.
- In the EU, Populus spp. plants for planting for forestry purposes are regulated according to Council Directive 1999/105/EC (EU, 1999). Forest
reproductive material coming from third countries should not be marketed within the EU unless it affords the same assurances as Community forest
reproductive material. In particular, ‘trees in stands must in general be free from attacks by damaging organisms’ and produced according to a specific
certification scheme. However, neither Salix spp. plants for planting nor ornamental Populus spp. plants for planting are covered by this EU regulation.
Pest already
No interception reported for the EU on plants for planting, not known for other countries. Five Agrilus interceptions have been reported on plants for
intercepted?
planting in the USA.
Plants concerned
Populus and Salix species are the only known hosts. Records on Populus are more frequent than on Salix.
Most likely stages All life stages of A. fleischeri can be present in trees. However, no information is available on the minimum size or diameter of trees infested by A. fleischeri
that may be
(Section 2.6).
associated
Important factors Populus and Salix cuttings used for reforestation have generally a diameter below 2 cm.
for association with A. fleischeri seems to prefer stressed trees rather than healthy trees in China and nursery plants for planting are usually well maintained.
the pathway
Infestations are easier to detect if there are D-shaped exit holes from which adults emerged (this is only likely to occur in plants transported in non-cool
conditions).
In the context of import inspections, careful visual examination of the plants for presence of exit holes may enable an inspector to detect the presence of
larvae. However, if only larvae are present, trees are lightly infested, and no adults have emerged, it will be very difficult to detect the presence of the pest.
The presence of holes may be the result of attack by other insects, and they may not be conspicuous at low levels of infestation in a consignment.
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Pathway
Survival during
transport and
storage
Trade

Host plants for planting (except seeds, tissue culture, pollen)
Eggs, larvae, pupae and callow adults can survive within the host plant during transport.

Between 2000 and 2012, 50000 nursery plants of Salix spp. (in 2005) and 11250 nursery plants of Salix spp. (in 2001) were imported from China. In
addition, 3 plants of Salix spp. were imported from Japan in 2002. No other specific trade data of Populus or Salix plants for planting from infested countries
to EPPO countries are given during this period (database used for Eschen et al., 2017 and concerns 14 EPPO countries).
Remark: Bonsais of Populus spp. and Salix spp. imported from China, Korea Rep. and Japan can be bought on the internet for ornamental purposes (private
use), escaping phytosanitary scrutiny and measures.
Transfer to a host Eggs, larvae, pupae would continue their development once at destination. Emerging adults would already be on a suitable host.
Likelihood of entry Host plants for planting: moderate with a high uncertainty (data on trade, size requirements for the larvae to develop, host range, pest distribution in Asia)
and uncertainty
Table 5. Round wood (with or without bark) and sawn wood of hosts

Pathway

Round wood and sawn wood of hosts

Coverage

This pathway intends to cover all types of round wood and sawn wood, including
with or without bark. The understanding of sawn wood is as per definition in ISPM 5,
i.e. wood sawn longitudinally, with or without its natural rounded surface with or
without bark (FAO, 2018). Round wood includes logs, but also other types of
material. Whole trees including branches, twigs, possibly stumps, may be harvested
(e.g. as fuel wood). In addition, part of the commodity described in the EPPO Study
as ‘harvesting residues’ is a type of round wood (when in the form of tops of trees,
branches, twigs etc.).
- composition: Consignments of round wood (as logs) and sawnwood would generally
be of one species. Harvesting residues (in the form of round wood) arise from the
harvest of logs and may initially be from one tree species, but it is not known if they
would be grouped with others tree species from other origins when traded (e.g. as fuel
wood). Round wood intended for other purposes (e.g. fuel wood, production of chips)
may contain a mixture of species.
- presence of bark: round wood (as logs) and sawn wood may be traded with or
without bark. Other types of round wood may also have bark attached.
- size. Logs would normally be of a large size. For harvesting residues (in the form of
round wood) and any material sold as fuel wood, the material may be of variable size
(including branches, tops of trees, branches, twigs etc.). Sawn wood of less than 6
mm of thickness is considered to pose a minimal risk because larvae and pupae
will be damaged during the processing.
- intended use. Such commodities may be used for construction, furniture, long poles,
energy purposes or processed (such as chips, pulp, fibreboard etc.).

Deciduous wood chips, hogwood, processing wood residues (except
sawdust and shavings)
Note ‘(except sawdust and shavings)’ is not repeated below to simplify but
is intended throughout this pathway.
Where harvesting residues are in another form than round wood (e.g.
residues from squaring), the EPPO study considers that they would either be
left on-site or be transformed on-site, in which case they become another
commodity (e.g. wood chips, hogwood).
All these commodities may be used for different purposes, such as pulp,
fibreboard production, energy purposes, mulch.
- composition: depending on the intended use, wood chips are produced
from one or a mixture of species. This is not known for the other
commodities but would presumably be the same.
- presence of bark: wood chips or hogwood may be produced from different
types of initial material (e.g. wood with or without bark, post-consumer
scrap wood etc.). Processing wood residues are residues from round and
sawn wood, e.g. made from off-cuts, and may have bark attached. As a
consequence, at least part of these commodities may include some bark.
- size: wood chips are produced through a shredder using a round-hole sieve
that defines the dimension of chips (e.g. <2.5 cm) on two sides (not the
third). The European Standard on solid fuel (Alakangas, 2010; CEN, 2010)
identifies four classes of wood chips according to size; in the class with the
largest wood chips, 75% of wood chips should be comprised in the range
16–100 mm, and 6% can measure 200–350 mm. Hogwood or processing

24

Pathway

Round wood and sawn wood of hosts

Pathway
prohibited in the
PRA area?
Pathway subject
to a plant health
inspection at
import?

No

Yes, partly, in some EPPO countries.
- In the EU, round wood and sawnwood of Populus and Salix imported from an
Anoplophora glabripennis-infested country should be accompanied by an import
certificate and inspected (Commission Implementing Decision (EU) 2015/893 on
Anoplophora glabripennis and Commission Implementing Decision (EU) 2012/138
on A. chinensis). The wood should originate either from pest-free areas or have been
heat treated (56°C, 30 minutes at his core). This concerns China, Japan, Korea Dem.
People's Republic, Korea Republic and Russia. However, this does not concern all
areas where A. fleischeri is known to occur (e.g. Kazakhstan, Mongolia, southern part
of Eastern Siberia in Russia,).
- In the EU, round wood and sawnwood of Populus should be either bark-free or have
undergone a kiln-drying to below 20 % moisture content, expressed as a percentage
of dry matter, achieved through an appropriate time/temperature schedule.
This would decrease the risk of presence of A. fleischeri, but this is not considered
enough as the pest may be present in the debarked wood, and because reaching 20%
of moisture content when undergoing kiln-drying may be achieved using low
temperatures compatible with the survival of A. fleischeri (EUPHRESCO, 2010).
- In the EU, isolated bark of Populus spp. should be imported with an import
certificate. In addition, specific requirements exist for Populus originating in the
American continent. No requirement is given in the EU for wood or wood bark of
Salix spp., apart from the ones defined for A. glabripennis and A. chinensis infested
countries.
Pest already
No interceptions have been reported for the EU on this pathway, it is not known
intercepted?
whether there have been interceptions in others EPPO countries. However,
interceptions of other Buprestidae have already been reported in the EU on this
pathway (for other host plants). Agrilus larvae are sometimes intercepted in wood
packaging material and dunnage.
Plants concerned Populus and Salix are the known hosts.

Deciduous wood chips, hogwood, processing wood residues (except
sawdust and shavings)
wood residues have no size requirement. As a consequence, both wood
chips and hogwood can be quite large.
- intended use: use of the wood commodities as mulch presents the highest
risk (as facilitating transfer of pests to nearby trees), but this is a minor use
of such commodities. Plywood, particleboard production, pulp or biomass
for energy would be the main uses of such Populus products (Castro &
Fragnelli, 2006).
No

Yes, partly, in some EPPO countries.
- In the EU, wood in the form of chips, particles, shavings, wood waste and
scrap originating in third countries, where Anoplophora glabripennis is
known to be present (e.g. China) shall be accompanied by an import
certificate and inspected (Commission Implementing Decision (EU)
2015/893 on Anoplophora glabripennis). The wood should originate either
from pest-free areas or have been heat treated (56°C, 30 minutes at its core)
or should have been processed into pieces of no more than 2,5 cm thickness
and width. The heat treatment and the cutting into 2.5x2.5 cm pieces is
assumed to efficiently eliminate the pest (see below). However, this does
not concern all areas where A. fleischeri is known to occur (e.g. Japan,
Kazakhstan, Mongolia, southern part of Eastern Siberia in Russia,).

No interceptions reported for the EU on this pathway, not known for other
regions.

As for wood.
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Pathway

Round wood and sawn wood of hosts

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

Most likely
stages that may
be associated

The presence of eggs and feeding larvae on this pathway are restricted to wood with Given the size of larvae and pupae, both are likely to be associated with this
bark.
pathway. Live mature larvae or pupae are likely to be killed during
Mature larvae and pupae may be associated with wood with or without bark.
processing if wood pieces are smaller than 2.5 x 2.5 cm in two dimensions
Adults would be associated with consignments of wood only if they are still in their (see below).
pupal cells or emerge during transport or storage.
Important
The pest is only reported to cause outbreaks in part of its known distribution
The pest is only reported to cause outbreaks in part of its known distribution
factors for
(Liaoning province).
(Liaoning province).
association with There may be many larvae or pupae in one trunk.
As heavily infested trees cannot be used as round wood or sawn wood, they
the pathway
Debarking will destroy or remove eggs and feeding larvae.
may be processed (e.g. into wood chips).
The presence of bark on the wood would favour survival of larvae.
For poplar and willow wood chips, there are existing requirements (e.g. in
Low levels of infestation may not be detected. The pest would probably be more
the EU) based on size, i.e. that chips should be below 2.5 x 2.5 cm in two
easily detected in sawn wood as galleries may be seen after sawing (in relation to
dimensions, which would make it very unlikely that mature larvae, pupae
short galleries when the insect enters to molt and pupae), or in round wood without
and recently formed adults would survive the process. However, the third
bark because larval galleries can be seen directly on the sapwood surface.
dimension can be of any size.
As for A. planipennis and A. bilineatus, date of cutting may greatly affect the number The higher risk of introduction would arise from the presence of mature
of viable larvae present in the wood (Haack & Benjamin, 1980; Petrice & Haack,
larvae or pupae (see other considerations below).
2007). A lower proportion of the pest may survive in trees cut early during the
summer when most larvae are early instars (Haack & Benjamin, 1980).
The concentration is expected to be higher in wood for bio-energy use, as wood of
poor quality is usually used for this purpose and no treatment is applied afterwards.
Survival during Larvae would survive during transport (transit), and during subsequent storage if they Chipping of infested wood greatly reduces survival of Agrilus species such
transport and
have enough bark and wood at their disposal, and that the bark and wood remains
as A. bilineatus (Dunbar & Stephens, 1974), A. auroguttatus (Jones et al.,
storage
suitable for feeding/boring galleries. This is considered possible as there are reports of 2013) and A. planipennis (McCullough et al., 2007b).
live larvae of other Agrilus species having survived on dying or dead trees in dunnage Chipping would cause high larval mortality because of the chipping process.
(although it may be more difficult on small diameter wood).
This was demonstrated for A. planipennis prepupae using a horizontal
Pupae would survive.
grinder with a 2.5 cm x 2.5 cm screen: no evidence of survival was observed
If adults emerge during transport, their survival would be more limited. Indeed, adults (McCullough et al., 2007a). Chipping below 2.5 cm x 2.5 cm is considered
of the related A. anxius have a similar life span (2–82 days) and were shown to have a effective against A. planipennis [and therefore against A. fleischeri which
limited survival time without food (4–7 days), and to require maturation feeding on has a similar size]. However, it cannot be excluded that surviving prepupae
leaves for oviposition (PRA for A. anxius; EPPO, 2011 citing others).
could have been found if a larger volume of wood chips would have been
used in the experiment (Økland et al., 2012). Further, mortality of any
insects that would survive chipping is presumed to be high since the chips
are usually dry and because of all other treatments (Dunbar & Stephens,
1974).
Poplar chips may be used to make Oriented Strand Boards (OSB). In that
case, the risk of A. fleischeri being present in OSB is even lower because of
the OSB production process.
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Pathway

Trade

Round wood and sawn wood of hosts

Deciduous wood chips, hogwood, processing wood residues (except
sawdust and shavings)
In addition, young larvae would not be able to survive and complete their
development since the amount of phloem would not be enough and of
suitable quality. Mature larvae and pupae can survive in pieces of wood in
which they have survived the chipping processing.
Such commodities may be stored in big piles. The temperature in the core of
the bulk for wood chips may become high (e.g. 60° C) due to composting
effect, which will likely be detrimental to the pest. Temperatures in the
periphery of the pile are expected to be much lower and seldom lethal.
Thus, only part of the consignment/pile is likely to present conditions that
would allow survival of larvae and pupae.
If adults at the periphery of consignments emerge during transport, they
would not find foliage to feed if the consignemnt is enclosed in a way which
would prevent escapes in transits. They are less likely to survive, feed and
reproduce (see assessment for “Round wood and sawn wood of hosts”).
Detailed data is lacking on the trade of host species from countries where A. fleischeri FAOStat (which includes data for most EPPO countries) groups coniferous
occurs. However, Populus nigra and several other Populus spp. (not known as host and non-coniferous wood chips and was not useful here.
species) and several Salix spp. are in the Working List of Commercial Timber Tree
Species (Mark et al., 2014).
Trade data is available in Eurostat (i.e. into the EU) for deciduous wood
chips (‘Wood in chips or particles (excl. those of a kind used principally for
It should be noted that some EPPO countries such as Italy and Belgium (Section 11) dying or tanning purposes, and coniferous wood)’ (EU CN code 44012200),
are major importers of poplar round wood and wood products from EPPO (non- and for ‘wood waste and scrap (whether or not agglomerated in logs,
infested) countries such as France and Hungary. This may present a risk in case of briquettes or similar forms (excl. sawdust and pellets)’ (EU CN 44013980).
origin shift to an infested third country where A. fleischeri occurs in the future.
These data overlap several commodities as described in the EPPO Study;
‘wood chips’ likely covers hogwood; ‘wood waste and scrap (whether or
- Round wood
not agglomerated in logs, briquettes or similar forms (excl. sawdust and
pellets)’ would cover part of processing residues, possibly of harvesting
Trade data is available in Eurostat (i.e. into the EU) for ‘Poplar and aspen ‘Populus residues, as well as other commodities that do not present a risk; it would
spp.’ in the raw, whether or not stripped of bark or sapwood or roughly squared’ (EU cover both deciduous and coniferous wood. Data was extracted for 2013 to
CN code 44039700). Data was extracted for years 2012 to 2017. In 2017, there were 2017 (ANNEX 8, Table 4 and 5).
major imports from Russia (180 000 t) mainly by Finland and Sweden (ANNEX 8,
table 1). However, the species are not known. It should be noted that most of the tree - Wood chips
production from the eastern Russia (e.g. Far East) are exported to the neighbouring area Major imports from Russia (260,000–343,000 t) in 2013–2017, mostly to
(China, Japan, Korea Dem. Rep., Korea Rep. and Vietnam) and not to the EPPO region Finland, but also to Estonia and Denmark, and more recently to Sweden.
(Milakovsky & Feditchskina, 2014).
Minor and irregular imports to other countries:
*China: 23 t to 5,457 t in 2013–2017 (highest value for 2016)
- Sawn wood
*Korea Rep.: 3 to 123 t per year in 2013–2017
*Kazakhstan: 14 t in 2017
*Japan: 0.2 to 4 t per year in 2013–2017
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Pathway

Round wood and sawn wood of hosts

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

Trade data is available in Eurostat (i.e. into the EU) for ‘poplar wood sawn or chipped
lengthwise, sliced or peeled, whether or not planed, sanded or end-jointed, of a - Wood waste and scrap
thickness exceeding 6 mm (EU CN code 44079991). Data was extracted for years 2013 Major imports from Russia in 2013–2017 (163,650 t to 222,202 t depending
to 2017 (ANNEX 8, table 2). There were imports from Russia (302 – 565 t per year) on years), in 2017 mostly to Belgium and Finland.
and China (81 – 420 t per year) in 2013–2016.
Minor and irregular imports from other countries in 2013-2017:
*China: 89–154 t per year
* Japan and Korea Rep.: 0.3 t to 7 t per year
Transfer to a host Wood is often stored outdoors. If mature larvae or pupae are present in the wood,
Transfer would be similar as for wood. In addition, transfer would be
adults could emerge later. Wood is often stored close to forest or trees, so transfer is facilitated if the commodities are used outdoors (e.g. ground cover, mulch)
considered possible. Emerging adults would need to find a suitable host tree species or stored outdoors for enough time prior to processing, allowing emergence
(i.e., live poplars or willows with foliage).
(e.g. chips for energy). However, products for ground cover (mulch) likely
The survival of young larvae would depend on their developmental stage and the
constitute to a small part of imports. Adults would need to find a suitable
availability of suitable quantity of wood in a suitable state. However, the conditions in host tree species.
drying wood are unlikely to allow their full development for more than 1 year (see
introduction of Section 8). This also assumes that the wood is not used/processed
before it becomes unsuitable to support the developments of the pest.
Likelihood of
Round wood with bark. Moderate (pathway highly favourable to entry of the pest
Wood chips >2.5 x 2.5 cm in two dimensions, hogwood, processing wood
entry and
from biological considerations. Limited trade from the infested area to the EU) with residues. Moderate with high uncertainty (distribution of the pest, proportion
uncertainty
moderate uncertainty (volume of trade, lack of information on requirements for non- of poplar and willow within the consignment, proportion of wood imported
EU countries, end-use of wood, size of the logs that are traded, distribution of the
from the infested area in Russia, types of processing wood residues that are
pest, little knowledge on the biology of A. fleischeri)
traded)
Round wood without bark. Very low with high uncertainty (real impact of the
debarking process on the pupae, size of the logs that are traded, distribution of the
pest, little knowledge on the biology of A. fleischeri)
Sawn wood of more than 6 mm with bark. Low with moderate uncertainty (amount
of bark, thickness of the sawn wood that are traded, proportion of sawn wood that was
dried or not, distribution of the pest, little knowledge on the biology of A. fleischeri)

Wood chips <2.5 x 2.5 cm in two dimensions. Low with moderate
uncertainty (impact of the process in real conditions on the survival of the
pest, distribution of the pest, proportion of wood imported from the infested
area in Russia)

Sawn wood of more than 6 mm without bark. Very low with moderate uncertainty
(thickness of the sawn wood that are traded, proportion of sawn wood that was dried or
not, distribution of the pest, little knowledge on the biology of A. fleischeri)
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Table 6. Wood packaging material

Pathway
Coverage
Pathway prohibited
in the PRA area?
Pathway subject to a
plant health
inspection at import?
Pest already
intercepted?

Wood packaging material
Pallets, dunnage etc. moving in trade
In international trade, WPM must be debarked and treated according to ISPM 15 (FAO, 2017a). However, unintentional noncompliance or fraud may occur
(Haack et al., 2014).
In the EU, consignments are inspected randomly to check compliance with ISPM 15. In addition, Implementing decision 2013/92/EU (EU, 2013b) defines the
supervision, plant health checks and measures to be taken on wood packaging material actually in use in the transport of specified commodities originating in
China. It is expected that other EPPO countries also inspect randomly.
Yes: A. fleischeri has been intercepted in Canada associated with wood packaging material on two occasions:
1992: Adult insects on crates of a shipment intercepted in Vancouver that originated in Shaanxi province (China) and moved through the port of Tianjin
Xingang. The packing material was deemed ‘heavily’ damaged. However, it was not recorded whether damage was due to A. fleischeri or Anoplophora
glabripennis, which was intercepted at the same time on the same material.
2015: One live adult and one pupa intercepted on non-compliant (i.e. with bark) wood dunnage (identified by inspectors as being poplar) on a ship in the port
of Hamilton, Ontario. The shipment originated from China (Figure 11) (Damus, personal communication, 2018).
Plants concerned
Populus spp. wood is one of the main species used in China for wood packaging material (EU, 2013a). Poplar is a wood usually accepted for contact with all
food types, including solid foods (e.g. it is also used for fruit and vegetable pallet boxes) (FEFPEB, 2018).
Wood packaging material is built from wood of many tree species. It is comprised of wood-based products such as sawn wood, plywood, particle board,
oriented strand board, veneer, wood wool, etc., which have been created using glue, heat, and pressure or a combination thereof used in supporting, protecting,
or carrying a commodity (includes dunnage).
Most likely stages
Larvae, pupae and newly formed adults may be present in pieces of wood used for wood packaging material if they consist of wood pieces larger than 2.5 x 2.5
that may be
cm in two dimensions. A. fleischeri has been intercepted in Canada associated with wood packaging material on two occasions, showing that at least pupae may
associated
be present in such material, and that development into adults has occurred in such material.
Important factors for For mature larvae or pupae to still be alive in the wood packaging material, it would assume that:
association with the 1) Pieces of wood from infested trees have been used and the wood packaging material was made from recently harvested wood. The risk would be higher if
pathway
wood packaging material is made from trees harvested at the time of the year when the mature larvae are entering the sapwood to overwinter, or later to pupate;
2) Treatments in ISPM 15 Regulation of wood packaging material in international trade (FAO, 2017a) were not applied or bark was not removed. ISPM 15
requires that all wood packaging material moved in international trade has to be debarked and heat treated (either 56°C for 30 min at its core if using a
conventional chamber or dry kiln heat chamber; or 60 C for 1 minute throughout the entire profile of the wood if using dielectric heating) or fumigated with
methyl bromide (and stamped or branded with a mark of compliance). These treatments are internationally considered adequate to destroy insects (eggs, larvae,
pupae) present in wood packaging material at the time of treatment. However, there are evidence that fraudulent marks are sometimes used (Eyre et al., 2018).
Survival during
If ISPM 15 treatments were not applied, mature larvae and pupae would survive, allowing adults to emerge. If large amount of bark was not removed, this is
transport and storage the evidence that ISPM 15 Standard was not fully applied, and younger larvae may also survive.
Trade
No data was sought, but there are very large quantities of wood packaging 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 approximately 4 million shipping containers
containing solid wood packing material arrive in the EU annually from China (EPPO, 2015a).
Transfer to a host
If mature larvae or pupae are still present at destination, they may emerge, and adults may find hosts. Transfer would require certain circumstances, i.e. that
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Pathway

Likelihood of entry
and uncertainty

Wood packaging material
the wood packaging material is kept outdoors at destination, in an area where host plants are present and during a time period when host foliage is available.
In places where used wood packaging material is collected in large quantities (e.g. for recycling), the probability of having several infested items increases.
Because of the expected higher level of adults emerging, the probability of adults finding suitable hosts and mating also increases (EPPO, 2015a).
Proportion of Wood packaging material
- on which ISPM 15 is appropriately applied. Very low with low uncertainty
- which is not appropriately treated according to ISPM 15. Moderate with high uncertainty (amount of bark, thickness of the wood that is used)

30

Figure 11. Symptoms of A. fleischeri on intercepted wood dunnage (2015, Ontario): galleries observed under the bark
(A, C) and D-shaped exit holes on the surface of the bark (B). Photographs by S. Cecchini, Canadian Food Inspection
Agency.

A

C

B

• Bark of hosts.
This covers bark traded on its own, with the understanding that in bark consignments, pieces of cambium
or wood may be attached to the bark (EPPO, 2015b). Eggs could be present on the bark before harvest, and
larvae can be associated to thick bark. Mature larvae and pupae are in the outer-xylem and are unlikely to
be associated with bark consignments. Some eggs or larvae would be destroyed during the removal of the
bark and further processing. Early life stages would not complete their development in the absence of a
sufficient quantity of wood, and because the material would degrade. Even if there was sufficient wood
material, the further development to pupa would take about 1 year, during which the attached bark and
wood would dessicate and probably become unsuitable for larvae. There is no information on the trade of
bark of hosts into the EPPO region. In the EU, isolated bark of Populus spp. should be imported into the
EU with an import certificate which will require phytosanitary inspections, but detection of the pest may
be difficult in bark consignments. The intended use of bark may vary, from energy purposes to mulch.
Mulching would present a higher risk. More recently, poplar barks are used as panels to cover interior or
exterior house walls (Erreur ! Source du renvoi introuvable. and Erreur ! Source du renvoi
introuvable.).
Figure 12. Example of two different grades of poplar bark panels

Premium Grade for outdoor use (1.6–2.5 cm thick) and Indoor Grade (0.6–1.4 cm thick)
Source: https://www.prlog.org/10537076-parton-bark-siding-increases-thickness-standard-of-poplar-bark-shingles.html
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Figure 13. Poplar bark panels for outdoor use.

Source: https://barkhouse.com/whole-system-architectural-bark-wall-coverings-wood-wall-treatments/poplar-bark-shingles/

However, such bark panels may be dried at high temperatures (e.g. 65°C) that would reduce survival
of the pest. If adults emerge, they would need to fly and find a suitable host.
Likelihood of entry: Low (low volumes); Uncertainty: high (lack of experimental data confirming that
the pest does not pupate in the bark).
•

Cut branches of hosts. It is not known whether cut branches of any of the host tree species are used
(e.g. for decoration), nor if they are traded as such at international level. A. fleischeri is not known to
be associated with branches. Cut branches would be of a small diameter and it is not known either
whether A. fleischeri could infest small diameter material. Life stages could survive and continue
development, but emerging adults are unlikely to survive/find food in transport (leaves would probably
be lacking or be unsuitably dry on such material). This may be a pathway (if the trade exists) for
mature larvae and pupae if adults emerge at destination and find a host. However, such branches are
often used indoors.
Likelihood of entry: Low; Uncertainty: High (association with branches or not, volume of trade, use
of this material)

For all pathways and at the scale of the PRA area, the EWG considered that the current phytosanitary
requirements in place are not enough to prevent the introduction of A. fleischeri into the EPPO region,
even considering existing restrictions on movement of Populus spp. and Salix spp. plants for planting and
wood (e.g. in the EU).
Overall rating of the likelihood of entry combining the assessments from the individual pathways
considered:
Rating of the likelihood of entry
Very low
Low
Moderate High
Very high
☐
☐
☒
☐
☐
Rating of uncertainty
Low
Moderate High
☐
☐
☒
8.2 Unlikely pathways: very low likelihood of entry
• Natural spread from countries where A. fleischeri occurs to EPPO countries where it does not occur.
A fleischeri is present in Kazakhstan and Mongolia, which are close to other Central Asian countries.
However, there is no evidence of natural spread towards other countries, nor from Far East Russia and
Eastern Siberia, where the pest has been present for many decades. Absence of spread may be due to
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ecological barriers (absence of hosts, mountains, deserts). Natural spread is not excluded if it was
introduced elsewhere in the EPPO region or in regions that border the EPPO region (section 11).
Uncertainty: low.
• Hitchhiking on other commodities or in vehicles.
Hitchhiking on vehicles was considered as a pathway for A. planipennis (PRA on A. planipennis, EPPO,
2013a) for spread of adults over relatively short distances (i.e. neighbouring countries). Adults of A.
fleischeri may have a long life duration (range 2–82 days) but in the absence of foliage, their survival would
probably be limited. Adults of the related A. anxius have a similar lifespan and were shown to have a limited
survival time without food (4–7 days), and to need maturation feeding for oviposition (PRA for A. anxius;
EPPO, 2011 citing others). Although hitchhiking cannot be excluded, it may be limited to countries that are
relatively close to an infestation, i.e. possibly from the East of Kazakhstan to Khirghistan and from East
Kazakhstan and East Siberia to Western Siberia. Hitchhiking may play a role in local spread if it is
introduced somewhere else in the EPPO region (as for A. anxius and A. planipennis – EPPO, 2011, 2013b).
The likelihood of entry through hitchhiking may increase in the future with trade using high-speed trains.
Uncertainty: moderate
• Furniture and other objects made of wood of host plants.
Some minor uses of objects made of wood of poplar and willow are reported such as poles, baskets,
matches, furniture and cricket bats (FAO, 2012). For most of these objects, except rustic furnitures and
decorations, any hole would be seen as a defect. Insects may have been killed during the manufacturing
process. As the wood dries, the wood may become less suitable for larvae and, if pupae are present in the
wood, it is not known if adults would be able to emerge from very dry wood. Some traded wood objects
are known to allow the movement of insects: the longhorn beetles Monochamus alternatus (vectoring
Bursephalenchus xylophilus) and Trichoferus holosericeus have been found in dining chairs, Trichoferus
campestris in a wooden cutlery tray, and Leptura quadrifasciata, in a railway sleeper (Hodgetts et al., 2016;
Ostojá-Starzewski, 2014). However, the size of some objects made of wood may not be sufficient to allow
the presence or the complete development of the insect.
Remark on plywood: It is reported that China exports 5.3 million m3 of plywood to the USA, Japan and the
United Kingdom, measured in round wood equivalents (FAO, 2012). However, plywood is not considered
to present a risk for entry.
Uncertainty: Moderate
• Sawdust and shavings, processed wood material, post-consumer scrap wood (see definitions in ANNEX
5). 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 in the initial material
would die or not be able to continue development.
Uncertainty: low.
• Seeds, fruits, bulbs and tubers, grain, pollen, stored plant products, soil and growing medium.
No life stages are associated with these.
Uncertainty: low.
• Movement of individuals, shipping of live Buprestidae, e.g. traded by collectors.
The insect will most likely be moved or shipped after they are dead, but not always3. This pathway is also
difficult to regulate as such. Uncertainty: low.

9. Likelihood of establishment outdoors in the PRA area
9.1 Climatic suitability
In Liaoning (China), Zang et al. (2017a & b) have described the climatic conditions of the studied site (Section
2.3 and Fig. 1 in ANNEX 4). Liaoning has climates Dwa and Dwb according to the Köppen-Geiger Climate
Classification. The pest is also already present in part of the EPPO region (Kazakhstan, southern Far East and
south of Eastern Siberia in Russia) where other climate types occur (e.g. Dwc in Russia)
3

Frequently Asked Questions‘ on a webpage for collectors: ‘Do I need a permit to ship live insects…‘
http://www.insectnet.com/faq.htm#usda
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Agrilus fleischeri is currently present in areas that experience extremely cold winter temperatures, such as in
Tuva (Eastern Siberia, Russia) where minimal average temperatures of -28°C (minimum value: -35°C) and
Lioning where minimal average temperatures of -10°C (ANNEX 4) (minimum value: -32°C (Zang et al.,
2017a) are observed in January. The lower temperature in the EPPO region and the duration of the cold winter
period is not considered to be a limiting factor for the survival of larvae, which overwinter within the trees, as
well as for completion of the life cycle.
Regarding comparisons of areas where A. fleischeri occurs and the EPPO region:
• The maps of degree-day accumulation for Europe/the Mediterranean area and Asia in ANNEX 4 (Fig.
2) shows similarities between a large part of the PRA area and areas where A. fleischeri occurs.
• In relation to plant hardiness, the distribution of A. fleischeri includes hardiness zones (at least) 3-10
(ANNEX 4, Fig. 3), which indicates that winter temperatures do not limit its distribution and also
corresponds to a large part of the EPPO region.
• According to the classification of climates of Köppen-Geiger (maps in ANNEX 4, Fig 4), A. fleischeri
is present in the climatic zone Dfb at least in Japan and possibly Far-East Russia and Kazakhstan. This
climate type occurs in the EPPO region especially in eastern Europe (Estonia to Serbia and Russia),
parts of Central Asia and the Far-East. A. fleischeri possibly also occurs in the climate type Dfc, which
occurs in the EPPO region from Norway to the Far-East of Russia. Such climates probably also occur
in other local areas in Western Europe. Most areas where the pest is present have a Dwa, Dwb or Dwc
climate. However, apart from the Far East and Eastern Siberia of Russia where the pest is already
present, Dwa is not represented in the EPPO region, Dwb is present very locally in the Western Siberia
and Dwc very locally in Kyrgyzstan and Western Siberia (MacLeod & Korycinska, 2019). Moreover,
Dw which means dry in winter, does not seem to be critical as during winter larvae are inside the tree.
Because of the lack of data on the threshold temperatures for development, and the air temperature and
humidity levels suitable for adults, there is an uncertainty on climatic suitability of the EPPO region. The areas
where it occurs have warm summers, and it is not known where the temperature accumulation (degree days)
would be sufficient in the EPPO region (e.g. for temperate oceanic), or if the life cycle would take longer.
Moreover, the pest may adapt its life cycle (complete life cycle usually in one year, but sometimes in two years
in relation to climatic conditions and host affinity) and is situated under bark or in sapwood in winter and is
therefore protected somewhat from extreme cold.
The range of A. planipennis is partly overlapping the range of A. fleischeri in China (e.g. Liaoning) and in the
southern Far East of Russia (Orlova-Bienkowskaja & Volkovitsh, 2018), which could indicate that climatic
conditions in the eastern part of and central Europe, where A. planipennis has already established, would be
suitable for the establishment of A. fleischeri as well.
Considering the above, climatic conditions are suitable at least in part of the EPPO region. There is more
uncertainty for areas where climatic conditions differ notably from areas where the pest currently occurs, such
as the western/temperate part of Europe, the Mediterranean area, as well as for the warm and (at least in
summer) arid areas in North Africa, Near East and Central Asia.
9.2 Host plants
Poplar (Populus spp.) and willow (Salix spp.) are widely distributed and are important species in the PRA area
(FAO, 2008). They occur in indigenous forests (pure and mixed) and are grown extensively in commercial
plantations for wood production, fibre, pulp and biofuel. The wood is used for construction, furniture, flooring,
plywood, packaging, matches and firewood (FAO, 2008). Poplars and willows are also planted for
environmental purposes, especially phytoremediation of polluted soils and water, carbon exchange and
storage, forest landscape restoration, rehabilitation of degraded lands and combating desertification.
Information on the area planted with poplars and willow is provided for countries that are members of the
International Poplar Commission (IPC) (ANNEX 6, Tables 1 to 3). Russia (24,757,600 ha in 2011), France
(275,800 ha in 2007), Turkey (133,000 ha in 2011), Italy (143,600 ha in 2011) and Spain (113,100 ha in 2011)
(ordered by surface area) are the countries of the IPC where the main areas of poplar are found in 2007 or
2011. In Sweden, the area of willow plantations for bioenergy has been increasing by 2005 (16,000 ha in 2005)
(Dimitriou & Aronsson, 2005) but decreasing since then (7800 ha in 2017) (Karlsson, 2017); In Italy, within
these poplar production areas, there are 4000 ha of short rotation poplar and willow plantations (FAO, 2008)
(See distribution maps 1a-c in ANNEX 7 for Populus, Populus nigra and Populus tremula). The European
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black poplar (P. nigra) and the white poplar (P. alba) occur very commonly in natural forests and riverine
woodlands (FAO, 2008).
Of the Populus species mentioned specifically as hosts for A. fleischeri, P. nigra and P. tremula are the most
important species, owing to their extensive distribution and commercial deployment in the PRA area:
- P. nigra is native to Europe (but not Scandinavia), North Africa and western Asia (Isebrands &
Richardson, 2014). P. nigra var. italica is certainly the most ancient poplar cultivar and the one with
the widest distribution (Chenault et al., 2011). Although the name seems to indicate an Italian origin,
its real origin is unknown. It was introduced in Italy in the 18th century. It spread from the Po Valley
(from which the common name Lombardy poplar) to all over the world, including the rest of Europe
(Cagelli & Lefevre, 1995; Turok et al., 1996). The Lombardy poplar (P. nigra var. italica) is mostly
composed of males, and was planted mostly along roads and canals because it exhibits a columnar
(fastigiate) growth habit, or is used in windbreak edges (because of its dense branching), or planted as
isolated trees (Cagelli & Lefevre, 1995; Chenault et al., 2011). For example, it was introduced largely
in France since the middle of the 18th century by Napoleon (first planting in 1745) and was first
introduced in England in 1758. It is now also one of the two most widespread pyramidal poplars in
Russia. It is currently unclear whether P. nigra var. italica is a single clone or if it comprises several
genotypes that all exhibit the distinctive columnar habit (Chenault et al., 2011). In Europe, the majority
of the planted poplar genotypes (or clones or cultivars) are Populus x canadensis, i.e. hybrids between
P. nigra and P. deltoides, and Populus x interamericana. A quite low genetic variability is planted
since in France 10 genotypes represent 70% of the cutting production (Paillassa, 2013).
- The common aspen, P. tremula, has the largest native range of any species in the genus (from 40° to
70°N latitude). It grows from the Atlantic Ocean in the UK, the Channel Islands and Ireland eastward
to central Siberia, China and the central islands of Japan, as well as south to Algeria in North Africa
(Isebrands & Richardson, 2014). In Russia, area of natural forests where P. tremula is the most
prominent tree, represents 20,600,000 ha (Tsarev, 2005). On the territory of Asian Russia P. tremula
covers a very large territory between 70° and 50°N latitude. P. tremula var. davidiania (cited as P.
davidiana by Zang et al., 2017a & 2017b) is not grown in the EPPO region except in the Far East of
Russia.
For the other known host species:
- The laurel poplar, P. laurifolia, ranges from eastern Kazakhstan and north-west China to Mongolia
and Siberia (EPPO, 2000; Isebrands & Richardson, 2014). It has also been cultivated occasionally in
Europe (Isebrands & Richardson, 2014).
Information on the area planted with willow is provided for countries that are members of the International
Poplar Commission (IPC) (ANNEX 6, Tables 1 to 3). Russia (6,568,000 ha in 2011) and France (66,600 ha in
2007), are the countries of the IPC where the main areas of willow are found in 2007 or 2011.
The known Salix host, Salix schwerinii, has been a parent in some hybridization work in Europe for biomass
production (more information available in Section 7). S. matsudana is commonly used as an ornamental and
garden plant. Within the Salix genus, more species may be hosts of the pest in the EPPO region such as Salix
alba and Salix caprea which are very widespread in the region (no data available indicating that such species
are hosts of the pest).
There are also other Populus spp. and Salix spp. in the PRA area, some of which are widespread and abundant,
(e.g. P. canescens) and others which are rare and endangered (e.g. P. berkarensis) (IUCN, 2007).
9.3 Biological considerations
When introduced, an important factor for the establishment is that the development rate of the pest can be
influenced by the host plant and climate conditions (section 9.1).
For the establishment of a population, there should be simultaneous entry of several individuals of both sexes
(or a single mated female but this is even less likely because of the need for maturation feeding on foliage).
Because adults only mate 2–11 days after emergence and have a limited lifespan (about 34 days), this may
limit the chances of finding foliage for maturation feeding as well as finding a mate (if individuals are isolated),
and of finding a host for feeding and oviposition. If mating occurred during transport, mated females may
escape the consignment at destination, find a host and lay eggs. As eggs may be laid together and in relatively
high numbers (average 218 eggs throughout the lifespan), it may result in the establishment of a population.
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A. fleischeri shares the same host genera (Populus and Salix) with other existing native Agrilus spp. in the
EPPO region, even the same host species (e.g. A. ater and A. suvorovi also attack P. nigra). There is no
information indicating that establishment could be prevented by competition from existing Agrilus species in
the PRA area, such as Agrilus suvorovi or Agrilus ater.
Rating of the likelihood of establishment
outdoors
Rating of uncertainty

Very low
☐

Low
☐

Moderate
☐
Low ☐

High
Very high
☒
☐
Moderate High ☐
☒
Uncertainty: suceptibility of other European species than P. nigra var. italica, climate suitability

10. Likelihood of establishment in protected conditions in the PRA area
A. fleischeri is a pest of woody plants, which are normally not grown under protected conditions in the PRA
area. However, bonsais and ornamental plants may be grown in protected conditions, e.g. in nurseries or
botanical gardens. Establishment would require that A. fleischeri be able to complete a life cycle on plants that
are small in size. However, the pest would be easier to detect and eliminate in protected conditions.
Populus and Salix plants for planting are usually grown during a limited period in protected conditions and are
often planted after in open air. Therefore, the risk of establishment is related to open field conditions rather
than to protected conditions.

11. Spread in the PRA area
A. fleischeri may spread naturally and could be spread over larger distances via transportation in wood and
wood products, including wood packaging material (if not treated according to ISPM 15 which is not
mandatory within the EU and within countries such as Russia) or in plants for planting. Hitchhiking may play
a role locally.
Large volumes of poplar wood products are traded within the EPPO region. In 2012 in the EPPO region, Italy,
Belgium, Spain and Serbia were major importers of poplar wood products originating mainly from France and
Hungary. Italy is the main importer of poplar round wood (335,000 m3) followed by Belgium (224,000 m3)
(FAO, 2012). Similar figures had been reported in the 2008 report, though imports to Italy from France appear
to have declined by ca. 120,000 m3 (FAO, 2008) (ANNEX 8, Table 3). Italy also imports as well 193,000 m3
(r) of sawn timber from Hungary (FAO, 2012). This shows that trade of wood, and potentially also wood
products, may play a major role in the spread of the pest if it were introduced in the EPPO region.
In the EPPO region, Italy has been an important producer of Populus plants for planting and played a major
role in the production of the known host P. nigra var. italica (section 9.2). Nowadays, the poplar nursery
industry is very specialized. It is represented by a few hundred hectares in Italy, mainly located in Piedmont
and Lombardy. About 4 million plants are produced each year in a few hundred of these specialized farms,
where national quality standards are applied. In addition to these quality standards, Populus plants for planting,
when produced in the EU, are subject to the EU Plant Passport dispositive, which implies inspection of the
place of production. One- or two-year-old nursery material can be used. The main poplar clones grown in
Lombardy belong to Populus × canadensis (hybrid of P. deltoides x Populus nigra) (Allegro, 2002; Allegro
et al., 2006).
If the pest is first introduced in a Populus plant production area such as in Italy, and if the pest is not detected
because of the other Agrilus species already feeding on Populus plants, this may lead to a quicker spread in
the PRA area. However, quality and plant passport controls may help to detect the pest in such conditions.
Contrary to Populus, Salix plants do not need an EU plant passport to be circulated within the EU and could
therefore favour the spread of the pest if introduced in the EU. However, this will change after December 2019
with application of EU regulation 2016/2031 which will impose an EU plant passport for all plants for planting
(excluding seeds), thus including also Salix plants.
A. fleischeri is a good flyer. However, it can be assumed that the dispersal of A. fleischeri will be low (less
than 1 km per year), if suitable hosts are available. Speed of spread will likely be affected by how easily it can
locate suitable hosts, and whether it will be capable of infesting Populus spp. and Salix spp. that are currently
not known as hosts and are widespread in the EPPO region (Section 2.4).
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In conclusion, if A. fleischeri behaves like A. planipennis, speed of natural spread will depend on the situation
(host plant availability and distribution in the landscape) and may be increased by hitchhiking. There may also
be ‘jumps’ with wood packaging material (when non-treated according to ISPM 15, e.g. when circulating
within countries or within the EU), wood and plants for planting, that would lead to multiple outbreaks and
decrease the time to spread to its maximum extent within the EPPO region.
Rating of the magnitude of spread

Very low
☐

Rating of uncertainty

Low
☐

Moderate
☒
Low ☐

High
☐
Moderate
☒

Very high
☐
High ☐

Uncertainty: host range, no direct data for this pest

12. Impact in the current area of distribution
Nature of the damage: See details in section 2.5.
Experts considered adults damage on the leaves to be negligeable. The main damage is caused by larvae, which
construct feeding tunnels in the cambial region that possibly girdle and kill individual branches and entire
trees, provoke lesions, and the desiccation of the underlying wood.
Impact in different countries
China
In China, A. fleischeri was first reported from Heilongjiang in 1939 (Jendek & Grebennikov, 2011) and more
recently infesting Populus tremula var. davidiana in Fangshan District of Beijing in May 2008 by XF Mu and
GZ Yan (Wang, personal communication). References to significant impact are much more recent (2013 and
2014, Zang et al., 2017a). The pest was found in ‘previous investigations […] as the major wood-boring pest
of […] P. nigra var. italica […] in plantations located in Fengcheng City, Liaoning Province, China in 2013’
(Zang et al., 2017b). However, this information is mainly based on observations performed in one stand of the
Liaoning province where the study was performed (Wang, personal communication, 2018). The pest was also
found infesting the commonly used P. tremula var. davidiana (cited as P. davidiana by Zang et al., 2017a &
2017b). This second species, P. tremula var. davidiana, is a native species in China, in contrast to Populus
nigra var. italica, which is an exotic species introduced from southern Europe and western Asia because of its
fast-growing nature. It has now been planted in many places (Zang et al., 2017a, 2017b) in the North of China,
since the 1980s (Wang et al., 1984).
Over the past 30 years, China has afforested more than 54 million hectares of land and become the leading
country for the greatest amount of afforestation in the world. In poplar plantations, the use of a single or very
few clones with low genetic diversity has led to increasing insect pest problems (Ren et al., 2018).
As the larvae consumes the phloem and outer xylem tissues, the transport capacity of xylem vessels and phloem
sieve tubes decreases. The galleries caused by larvae weaken the trees (see damages in section 2.5) and
eventually cause the death of trees. Locally, they seriously affect the usage and aesthetic value of wood, causing
losses to forestry production (Zang et al., 2017a).
The study by Zang et al (2017a) reports that A. fleischeri is causing a higher level of damage (tree mortality
and decrease in wood quality and quantity) on P. nigra var. italica than on P. tremula var. davidiana: in
comparison to P. tremula var. davidiana, apparently healthy P. nigra var italica are found to be more infested
(12% of infestation after one year versus 0%), which is also the case for artificially stressed plants after girdling
(90% vs. 65% of infestation after one year); and for the egg hatch rate (92% vs. 78%). This indicates that P.
nigra var. italica is more susceptible to attack than P. tremula var. davidiana (Zang et al., 2017a). However,
it could also be an effect of the preference for larger trees. Most individuals were found to be univoltine in P.
nigra var. italica, and semivoltine in P. tremula var. davidiana which could indicate that P. nigra var. italica
is more suitable for larval development (Zang et al., 2017a). It should be noted that 5.8% of the stand of P.
nigra var. italica was infested by Rusticoclytus (Xylotrechus) rusticus, which may be a primary pest in China.
Some trees were attacked by both species (Zang, 2016). Therefore, as 12% of infestation by A. fleischeri was
observed on P. nigra var. italica after one year, in some cases P. nigra var. italica trees were only attacked by
A. fleischeri. This indicates that A. fleischeri may be the main cause of the mortality observed in this stand.
Environmental and social impacts are not mentioned in the litterature.
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Japan, Kazakhstan, Korea Rep., Korea Dem. Rep., Mongolia and Russia.
No information was found.
Existing control measures
Cultural practices
Sanitary felling of infested trees, dead trees and dying trees are performed in the infested area in China (Wang,
personal communication, 2018).
Zang et al., 2017a, considers that planting Chinese native poplar species may in the long-term help reduce the
level of damage in the areas where populations of A. fleischeri are very high.
Chemical treatments
The Dimethoate is considered as an effective insecticide treatment used against adults during the flight period
of Agrilus species in China (Wang et al., 1995). Contact pesticides (e.g. used by painting trunks) could be used
for controlling the adults when emerging out of the tree through its exit-holes (Zang et al., 2017a); however,
this is not practical for a use in forestry.
Genetic transformation
China is currently the only country in the world that has commercialized genetically engineered tree species.
Genetic transformation is performed for different goals, including resistance to wood-boring and defoliating
insects (Ye et al., 2011). The Chinese government approved genetically transformed poplars for commercial
use in 2005 (Isebrands & Richardson, 2014) and has already planted millions of Bt GM poplar trees (Cerier,
2016). However, it seems that GM poplar trees are currently more effective against defoliating than woodboring insects (Hu et al., 2010).
Biological control
Biological control agents have been investigated in China but are not used currently: Egg parasitoids have been
generally considered as effective natural enemies to protect host trees against wood-boring pests because they
have the potential to neutralize the pest before feeding damage is done initiated on the host tree. Zang et al.,
(2017b) identified six native enemies (parasitoids) of A. fleischeri in the study sites, with three of them (Oobius
spp., Polystenus rugosus, Paramblynotus sp.) occurring in P. nigra var. italica, and four (Oobius spp.,
Polystenus rugosus, Spathius sp., and Euderus fleischeri) occurring in P. tremula var. davidiana. The
entomogenous fungi Beauveria bassiana (Hypocreales: Clavicipitaceae) (Bals.-Criv.) Vuill. was also found to
infect A. fleischeri larvae in P. nigra var. italica and P. tremula var. davidiana. More recently, two new species
belonging to the Oobius genus, Oobius saimaensis and Oobius fleischeri, were described from eggs of Agrilus
fleischeri. These may be used in the future as biological control agents (Yao et al., 2018).
Conclusion: Eventhough significant damages were locally observed in the current area of distribution, the
magnitude of impact was rated as low considering all poplar populations in North China and the wider
distribution of A. fleischeri in Asia.
Rating of the magnitude of impact in the
current area of distribution
Rating of uncertainty

Very low
☐

Low
☒

Moderate
☐
Low ☐

High
☐
Moderate
☒

Very high
☐
High ☐

uncertainty: lack of data for other areas in China

13. Potential impact in the PRA area
Will impacts be largely the same as in the current area of distribution? Yes /No, not like in north-east China
In view of the distribution of A. fleischeri in Asia (Figure 8 and Figure 10), significant damage has only been
reported locally in China, in one stand of the Liaoning province, on P. nigra var. italica. Impact will probably
be relatively similar in the EPPO region on the same host plant. This was the main argument used for the rating
of the potential impact in the PRA area.
In addition, other considerations were taken into account for this rating and for the uncertainty:
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•

Importance of impacts on wood production and amenities would depend on whether A. fleischeri
would attack the many other Populus and Salix species that are widely present in the EPPO region for
forestry and amenity purposes (section 9.2). Significant damage may be foreseen on other poplar and
willow species. Indeed, there are examples of Agrilus species encountering a non-coevolved host tree
species, and that can infest and kill this apparently healthy tree species. In addition to the situation of
A. fleischeri on the non-native P. nigra var. italica in China, this relationship has been shown for
North American A. anxius on Eurasian Betula (Miller et al., 1991; Nielsen et al., 2011); for the Asian
A. planipennis on European and North American Fraxinus (Haack et al., 2015); for the Mexican
Agrilus prionurus on Sapindus in Texas (Billings et al., 2014); and even the Arizona species Agrilus
auroguttatus on Quercus in California (Coleman & Seybold, 2011).

•

High densities of Populus spp. in broadleaved forests are found in the eastern part of the EPPO region
(Russia in particular). Locally, high densities are also observed (e.g. in Norway, Finland, Belgium and
in the South of France (ANNEX 7). In the EPPO region, poplars are often planted with a little diversity
and a dominance of elite genotypes (e.g. in France and probably also Italy, Spain and Belgium) and
poplar production can be concentrated along main rivers like the Po in Italy or the Garonne in France
(Sallé, personal communication, 2018). Therefore, the low genetic diversity in plantations in the EPPO
region could locally affect the possible impacts in plantations, if one of these species is found to be
highly susceptible to A. fleischeri. However, Populus x canadensis is one of the most frequent hybrids
used in plantations in Europe. Populus x canadensis are grown in the Liaoning province and were not
reported to be infested (Wang, personal communication, 2018). In Europe, a higher genetic diversity
is found in the natural environment.

•

It is shown that stressed trees are more attacked than healthy trees (Zang et al., 2017a).
Therefore, impact by A. fleischeri may be lowered if all possible causes of stress of the plants are
avoided. The following measures are already applied on Populus in the PRA area for A. suvorovi and
A. ater, and may reduce the impact by A. fleischeri: following good planting practices (avoid delay in
the planting, use appropriate hole depth, use appropriate compression of the soil around the stem),
plant on appropriate sites (in terms of quality of soil – avoid sandy soils in relation to water stress,
excess of clay that may cause asphyxia, and excess of acidity or alkalinity; or in terms of quantity of
water available - especially during the spring months and at the beginning of the summer, but avoid
stagnant groundwater), irrigate during drought periods to give vigour to plants and increase resistance
to insect attacks, calibrate mechanical planters at the right depth in order not to damage the root system,
avoide the use of herbicides or other chemicals that could damage young plants, good cultural
maintenance of the plants (appropriate pruning of branches, avoid excess of nitrogenous fertilizers that
may induce a miss-lignification), plant more resistant Populus varieties, etc. (Allegro, 2002;
Monferrato, 1964; Rougon, 1998).
Considering that, together with temperature, the frequency and duration of severe droughts is expected
to increase in upcoming years because of climate change, the impacts of such pests may become more
significant in the future (Sallé et al., 2014).

•

Assuming similar effects of infestation as observed for A. surovori and A. ater, A. fleischeri-infested
trees will be more prone to attacks by other insects or diseases. Timber depreciation is foreseen because
of the gallery system and the consequent lesion (IEFC Net, 2018).

•

If the pest is introduced, the only available measures are costly, and include sanitary felling of infested
trees. As for A. planipennis, no practical treatment is available to control the pest in forest stands.
Available treatments for other Agrilus species are costly and are only used for high value trees (e.g.
urban trees, ornamentals). Systemic insecticides applied as soil injections or drenches (imidacloprid,
dinetofuran), or as trunk injections (emamectin benzoate, azadirachtin, imidachloprid) may also be
effective against A. fleischeri (EPPO, 2013b). However, poplar stands being generally located in
alluvial areas, chemical spraying may lead to environmental issues.

•

As for other wood borers, early detection and control is difficult given the hidden stages (eggs, larvae
and pupae) of this pest. Infested trees would be detected more easily one or two years after egg-laying,
as a result of adult emergence and the creation of D-shaped exit holes. In addition, woodpecker
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predation of mature larvae and prepupae may, at least during high density attacks, facilitate detection
of infested trees before adult emergence.
•

In the PRA area, damage by the related species A. surovori is mainly reported in Southern and SouthCentral Europe (e.g. Italy, Slovenia, Hungary, etc.). It is reported that heavily-infested trees frequently
die. Damage caused by A. ater has also been observed in Fennoscandia (Csóka & Kovács, 1999; IEFC
Net, 2018). Importance of the additional potential impact caused by A. fleischeri will depend on its
optimal climatic conditions for development, on the susceptibility of local Populus and Salix host
species, and of the overlap of these conditions with the optimal developmental conditions for A.
surovori and A. ater in the EPPO region. In particular, if a new exotic species emerges before the
native species, it could have an advantage over the natives, and possibly become the dominant species.

•

Existing predators of native pests in the EPPO region may contribute to the control of A. fleischeri,
such as Cyanopterus (Ipobracon) nigrator (Schaefer, 1949) on A. ater, Oobius zahaikevitshi
(Gumovsky et al., 2013), Spathius polonicus (Braconidae), Oodera formosa (Pteromalidae), Euderus
albitarsis (amphis) (Eulophidae) and Tetrastichus agrilorum (Eulophidae) (Rougon, 1998) on A.
suvorovi. Similarly, this was the case for A. planipennis in Russia, for which outbreak collapse was
caused in major extent by the local polyphagous parasitoid Spathius polonicus who have switched to
this new abundant host (Baranchikov et al., 2018); as well as in the North America where predation
by woodpeckers appears to be the most important source of mortality in A. planipennis populations,
causing from 9 to 95% mortality rates (Cappaert et al., 2005).

•

In the EPPO region, the species Salix xanthicola is considered as vulnerable according to the IUCN
Red List classification (Rivers et al., 2017) and the species Populus berkarensis is considered
endangered (IUCN, 2007). If these species are found to be particularly susceptible to A. fleischeri,
introduction of the pest in the EPPO region may have an additional environmental impact.

All these additional considerations increase the rating of uncertainty for the impact in the PRA area.
Rating of the magnitude of potential
impact
Rating of uncertainty

Very low
☐

Low
☒

Moderate
☐
Low ☐

High
Very high
☐
☐
Moderate High ☒
☐
Uncertainty: susceptibility of other European native host species, conditions for an outbreak, effect of
natural enemies

14. Identification of the endangered area
The pest could establish where poplar and willow are grown (with an uncertainty on the poplar and willow
species that will be attacked). The climatic conditions are considered suitable at least in the eastern part of
Europe and central Europe, with uncertainties for the western part of Europe, the Mediterranean area, as well
as for the warm (at least in summer) arid areas in North Africa, the Near East and Central Asia. However, it is
expected that impact would be higher at least in areas where poplar coverage is important. This would
correspond to an area from Northern France to Eastern Europe, with a particular risk for Russia (ANNEX 7).

15. Overall assessment of risk
Summary of ratings:
Entry (overall)
Host plants for planting with a diameter < 2 cms
Round wood with bark
Round wood without bark
Sawn wood of more than 6 mm with bark
Sawn wood of more than 6 mm without bark
Wood chips >2.5 x 2.5 cm in two dimensions, hogwood,
processing wood residues
Wood chips <2.5 x 2.5 cm in two dimensions

likelihood
Moderate
Moderate
Moderate
Very low
Low
Very low
Moderate

Uncertainty
High
High
Moderate
High
Moderate
Moderate
High

Low

Moderate
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Wood packaging material (including dunnage) on which ISPM
15 is appropriately applied.
Wood packaging material (including dunnage which is not
appropriately treated according to ISPM 15.)
Bark of host
Cut branches

Very low

Low

Low

High

Low
Low

High
High

Establishment outdoors
Spread
Magnitude of impact in the current area of distribution
Magnitude of potential impact

High
Moderate
Low
Low

Moderate
Moderate
Moderate
High

Agrilus fleischeri is considered a separate species. However, no identification key or molecular methods (no
sequences are recorded in GenBank) for identifying A. fleischeri are currently available. Distinguishing A.
fleischeri from the European species A. ater is difficult.
A. fleischeri has caused damage in one stand in northeast China (Liaoning) on P. nigra var. italica, which is
an exotic tree species for China but a native species for the EPPO regionas well as on P. tremula var. davidiana
in the same region. Limited information is available on this insect.
Entry was considered as moderately likely with a high uncertainty, the most likely pathways were import of
host plants for planting, round wood with bark, wood chips, hogwood and processing residues bigger than 2.5
cm in two dimensions, and wood packaging material (if ISPM 15 is not applied). The pest has already been
intercepted twice in Canada on non-compliant dunnage.
A. fleischeri is established in Kazakhstan, and in southern Far East and southern Siberia in Russia.
Establishment of A. fleischeri is likely to occur in the rest of the EPPO region where host plants grow and may
not be limited by climatic conditions. However, there are uncertainties for the western part of Europe, the
Mediterranean area, as well as for the warm (at least in summer) arid areas in North Africa, the Near East and
Central Asia. Populus and Salix are widespread in the region. It is assumed that A. fleischeri would be able to
attack other species within the genera Populus and Salix in addition to those that are currently known as host
plants.
The magnitude of spread was rated as moderate (1-10 km per year) with a moderate uncertainty, and there may
be longer ‘jumps’ (e.g. with wood packaging material if ISPM 15 is not applied and plants for planting), that
would lead to multiple outbreaks and increase the spread rate.
The impact in its native range is assessed as low with a moderate uncertainty. The damage reported in Liaoning
concerns only a small part of where P. nigra var. italica is grown in Northern China. Limited or no data was
found on its detailed situation and/or impact on other hosts, or in other areas where it occurs (i.e. other Chinese
provinces, as well as Japan, Kazakhstan, Mongolia, Russia, Korea Rep, Korea Dem.). Potential impact in the
EPPO region is assessed as low with a high uncertainty. Potential impact would mostly depend on the
availability of host species that are susceptible and whether the pest can attack healthy trees.
Because of the recent damage recorded from the Liaoning province in northeast China, of the importance of
poplar and willow in the EPPO region, and because of the high uncertainty on the potential impact, the EWG
considered that phytosanitary measures may be considered to reduce the probability of entry.
Phytosanitary Measures to reduce the probability of entry: Risk management options have been identified and
evaluated for host plants for planting, round wood and sawn wood of hosts, and wood chips, hogwood and
processing wood material). ISPM 15 is a sufficient measure for wood packaging material.
If measures are applied, the EWG recommended that these should apply to host genera (Populus and Salix),
and not only to known host species within these genera.

41

Stage 3.

Pest risk management

16. Phytosanitary measures
16.1 Measures on individual pathways
Measures were studied (ANNEX 1) for host plants for planting, wood of hosts, and wood chips, hogwood and
processing wood residues. ISPM 15 should be applied for wood packaging material. Measures for cut branches
are suggested in the table below.
The EWG recommended that measures should apply to host genera (Populus and Salix), rather than to only
the known host species, if it is considered that the host range of A. fleischeri is wider than where it occurs
(section 7).
Possible pathways
(in order of importance)
Plants for planting of
Populus spp., Salix spp.
(except seeds, tissue
cultures and pollen)

Measures identified (see Annex 1 for details)

PFA (see requirements below) and Plants packed in conditions preventing
infestation during transport.
Or
Pest-free site of production under complete physical isolation (PM 5/8 Guidelines
on the phytosanitary measure ‘Plants grown under complete physical isolation’)
and Plants packed in conditions preventing infestation during transport (or moved
outside the period where adults are present).
Round wood and sawn
PFA (see requirements below).
wood (> 6mm) of Populus Or
spp., Salix spp.
Debarking followed by heat treatment (minimum temperature of 56 °C for a
minimum duration of 30 continuous minutes throughout the entire
profile of the wood (including its core))
Or
Irradiation (EPPO Standard PM 10/8(1) Disinfestation of wood with ionizing
radiation)
Or
Fumigation with sulfuryl fluoride (only for debarked wood below 20 cm in crosssection) (ISPM 28 PT 22 or PT 23 (FAO, 2017b, 2017c))
Or
Removal of bark and 2.5 cm of outer xylem
Wood chips, hogwood, PFA (see requirements below) and Storage and transport to prevent contamination
processing wood residues by adults under control of the NPPO.
obtained in whole or part
from Populus spp., Salix
spp.
Wood packaging material ISPM 15.
obtained in whole or part
from Populus spp., Salix
spp.
Bark of Populus spp., Salix PFA (see requirements below).
spp.
Cut branches of Populus PFA (see requirements below).
spp., Salix spp.
Measures considered by the EWG but not retained:
Plants for planting of Populus spp., Salix spp. (except seeds, tissue cultures and pollen)
• Pre- or Post-entry quarantine (2 years);
• Visual inspection at the place of production;
• Visual inspection of the consignment;
• Plants with diameter below 2 cm;
• Plants packed;
Round wood and sawn wood (>6mm) of Populus spp. and Salix spp.:
• Visual inspection at the place of production;
• Harvesting in summer;
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• Inspection;
Wood chips, hogwood, processing wood residues obtained in whole or part from Populus spp. and Salix
spp.:
• For wood chips: chipped into pieces of less than 2.5 cm in two dimensions;
• Packed to avoid escape of the pest and processing or burning immediately after import;
• Visual inspection at the place of production;
• Specific packing;
• Harvesting in summer;
Bark of Populus spp. and Salix spp.:
• Treatment (heat treatment, irradiation, fumigation);
• Chipped into pieces of less than 2.5 cm in two dimensions;
Cut branches of Populus spp. and Salix spp.:
• Treatment (heat treatment, irradiation, fumigation).
Requirements for establishing a PFA:
PFA is not considered applicable in the native range of the pest.
Measures proposed to establish a PFA are similar to the requirements proposed for A. planipennis (EPPO,
2013):
• A minimum distance of 100 km between the PFA and the closest known area where the pest is known
to be present.
• To establish and maintain the PFA, detailed surveys and monitoring (using trapping and other
methods) should be conducted in the area in the three years prior to establishment of the PFA and
continued every year. Specific surveys should also be carried out in the zone between the PFA and
known infestation to demonstate pest freedom. The surveys should be targeted for the pest and should
be based on appropriate combination of trapping, branch sampling and visual examination of host
trees.
• Surveys should include high risk locations, such as places where potentially infested material may
have been imported/introduced.
• There should be restrictions on the movement of host material (originating from areas where the pest
is known to be present) into the PFA, and into the area surrounding the PFA, especially the area
between the PFA and the closest area of known infestation.

16.2 Eradication and containment
This pest can fly long distances and early detection and control of an infestation are difficult. Therefore, it
would be extremely difficult to eradicate (section 11. Spread). In North America, attempts to eradicate A.
planipennis have not been successful. In particular, attempts to reduce A. planipennis populations by cutting
large numbers of infested trees may reduce host resource available to the pest but may increase local natural
spread.
Monitoring to determine pest distribution and densities, as well as inventories and surveys for host abundance
and distribution, would be necessary before to elaborating strategies to slow the natural dispersal. The strategy
should involve:
- activities to suppress populations by removing infested trees (before adult emergence), insecticide treatments,
host utilisation or removal (harvesting for timber or firewood),
- regulatory measures such as restrictions on the movement of host material originating from areas where the
pest is present.
Public education and outreach campaigns (support of residents and land owners) may help an earlier reporting
of findings and a better implementation of measures.
This could be completed later by biological control when more knowledge would be available on this.
Remark: Emamectin benzoate, a systemic insecticide administered by trunk injection, has demonstrated three
years of control against both Agrilus larvae and leaf-feeding Agrilus adults (Herms et al., 2014; Mccullough
et al., 2011; Smitley et al., 2010). Using emamectin benzoate, it is reported that girdling Fraxinus trees 2–3
weeks after insecticide injection, created lethal trap trees that were attractive to A. planipennis adults
(McCullough et al., 2016). However, no reported experience has been found for A. fleischeri. This active
substance is authorized for other uses in Europe under the name emamectin (e.g. in the EU by injection of
palm trees for Rynchophorus ferrugineus (ANSES, 2018)).
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17. Uncertainty
Main sources of uncertainty within the risk assessment are linked to the limited information available on the
biology of the pest (e.g. association with branches or not), the lack of information about its host range, the lack
of information on the damage observed in its native range, the susceptibility of other European Populus and
Salix species than P. nigra var. italica, the suitability of climatic conditions when it differs notably from areas
where the pest currently occurs and the type of material being traded.
There is very limited information on the damage potential of this pest; however, a similar assessment would
have been made on Agrilus planipennis prior to the finding in western Russia and North America where it
causes very high impacts.

18. Remarks
• Planting sentinel trees (European/EPPO species, including the widely planted elite poplar/willow
genotypes) in infested areas would be useful.
• Molecular tools for identification would be helpful. A published identification key based on morphology
should be available.
• A survey targeting A. fleischeri on all Populus and Salix species present in infested countries would be
useful to determine their susceptibility.
• Evaluating under which conditions apparently healthy trees are colonized would be also important.

44

19. References (including for Annexes) (all websites mentioned were accessed in July 2018)
Akiyama K & Ohmomo S (1997) A Check List of the Japanese Buprestidae (Gekkan-Mus). Mushi-Sha.
Alakangas E (2010) The European standard EN 14961 for wood chips and hog fuel. Jyväskylä: VTT technical research centre of
Finland.
Alexeev A V (1989) Buprestidae - Zlatki. In P. A. (ed) Ler (Ed.), Opredelitel’ nasekomykh Dal’nego Vostoka SSSR, Tom 3,
Zhestkokrylye, ili zhuki, Chast’ 1, Leningrad, Nauka, 572 pp. (in Russian) (pp. 463–489).
Allegro G (2002) Gli insetti parassiti del pioppo. Casale Monferrato: Istituto di Sperimentazione per la Pioppicoltura.
Allegro G, Bisoffi S, Chiarabaglio PM, Coaloa D, Facciotto G, Giorcelli A & Vietto L (2006) Pioppicoltura - Produzioni di qualità nel
rispetto dell’ambiente. Casale Monferrato: Istituto di Sperimentazione per la Pioppicoltura.
ANSES (2018) E-Phy: Le catalogue des produits phytopharmaceutiques et de leurs usages, des matières fertilisantes et des
supports de culture autorisés en France. Retrieved from https://ephy.anses.fr/ppp/revive-ii
Bakulin VT (2004) Topol’ lavrolistnyi Populus laurifolia. Publ. (in Russian). House SB RAS: Novosibirsk, 122 p.
Baranchikov Y, Demidko D & Seraya L (2018) Conference : Preparing Europe for invasion by the beetles emerald ash borer and
bronze birch borer , two major tree-killing pests (Abstracts). Vienna, Austria. Retrieved from
https://bfw.ac.at/cms_stamm/050/PDF/prepsys_abstracts.pdf
Billings RF, Grosman DM & Pase HA (2014) Soapberry borer, Agrilus prionurus (Coleoptera: Buprestidae): an exotic pest threatens
western soapberry in Texas. Southeastern Naturalist, 13(5), 105–116.
Cagelli L & Lefevre F (1995) The conservation of Populus nigra L. and gene flow with cultivated poplars in Europe. Forest Genetics,
2, 135–144. https://doi.org/citeulike-article-id:13522896
Cappaert D, McCullough DG, Poland TM & Siegert NW (2005) Emerald Ash Borer in North America: A Research and Regulatory
Challenge. American Entomologist, 51(3), 152–165. https://doi.org/10.1093/ae/51.3.152
Carlson RW & Knight FB (1969) Biology, taxonomy, and evolution of four sympatric Agrilus beetles (Coleoptera: Buprestidae).
Contributions of the American Entomological Institute, 4(3), 1–15.
Castro G & Fragnelli G (2006) New technologies and alternative uses for poplar wood. Boletin Des CIDEU, (2), 27–36.
Caudulo G, Welk E & San-Miguel-Ayanz J (2017) Chorological maps for the main European woody species. Distribution map of
Eurasian aspen (Populus tremula). Data in Brief., 12, 662–666. https://doi.org/doi.org/10.1016/j.dib.2017.05.007
CEN (2010) EN 14961-1. Solid biofuel. CEN (European Centre for Standardization).
Cerier S (2016) China lays groundwork to be major producer of GMO crops. Genetic Literacy Project, September. Retrieved from
https://geneticliteracyproject.org/2016/09/22/china-lays-groundwork-major-producer-gmo-crops/
Chenault N, Arnaud-haond S, Juteau M, Valade R, Almeida J, Villar M, Bastien C & Dowkiw A (2011) SSR-based analysis of
clonality, spatial genetic structure and introgression from the Lombardy poplar into a natural population of Populus nigra L.
along the Loire River. Tree Genetics & Genomes, 7(6), 1249–1262. Retrieved from http://dx.doi.org/10.1007/s11295-0110410-6 ©
Coleman TW & Seybold SJ (2011) Collection History and Comparison of the Interactions of the Goldspotted Oak Borer, Agrilus
auroguttatus Schaeffer (Coleoptera: Buprestidae), with Host Oaks in Southern California and Southeastern Arizona, U.S.A.
The Coleopterists Bulletin, 65(2), 93–108. https://doi.org/10.1649/072.065.0224
Csóka G & Kovács T (1999) Xilofág rovarok - Xylophagous insects (Kiadó). Budapest: Hungarian Forest Research Institute.
Erdészeti Turományos Intézet, Agroinform Hungarian Forest Research Institute. Retrieved from
https://www.forestpests.org/hungary/jewelap.html
Dimitriou I & Aronsson P (2005) Willows for energy and phytoremediation in Sweden. Unasylva, (221), 47–50.
Domingue MJ, Csóka G, Tóth M, Vétek G, Pénzes B, Mastro V & Baker TC (2011) Field observations of visual attraction of three
European oak buprestid beetles toward conspecific and heterospecific models. Entomologia Experimentalis et Applicata,
140(2), 112–121. https://doi.org/10.1111/j.1570-7458.2011.01139.x
Domingue MJ, Pulsifer DP, Lakhtakia A, Berkebile J, Steiner KC, Lelito JP, Hall LP & Baker TC (2015) Detecting emerald ash borers
(Agrilus planipennis) using branch traps baited with 3D-printed beetle decoys. Journal of Pest Science, 88(2), 267–279.
https://doi.org/10.1007/s10340-014-0598-y
Dong SL & Wang Z (1988) Geographical distribution pattern of Populus in China. Journal of Ecology, 7(6), 12–18.
Dunbar DM & Stephens GR (1974) Twolined chestnut borer: effects of storage conditions, processing, and insecticides on its
survival in oak logs. Journal of Economic Entomology, 67(August), 427–429.
Dunbar DM & Stephens GR (1976) The bionomics of the two-lined chestnut borer. In J. F. Anderson & H. K. Kaya (Eds.),
Perspectives in Forest Entomology (pp. 73–83). New York (US): Academic Press.
EPPO (2000) Document 00-7806 Distribution of the main forest trees and shrubs on the territory of the former USSR. EPPO Project
on quarantine pests for forestry. Retrieved from
https://www.eppo.int/media/uploaded_images/RESOURCES/special_projects/forestry_pests/EPPOforestry_trees.pdf
EPPO (2008) Standard PM 4/33(1) Certification scheme for poplar and willow. Schemes for the production of healthy plants for
planting. OEPP/EPPO, Bulletin OEPP/EPPO Bulletin, (38), 25–30. Retrieved from
https://gd.eppo.int/download/standard/112/pm4-033-1-en.pdf

45

EPPO (2009) Standard PM 10/8(1) Disinfestation of wood with ionizing radiation. OEPP/EPPO, Bulletin OEPP/EPPO Bulletin, (39),
34–35. Retrieved from https://gd.eppo.int/download/standard/270/pm10-008-1-en.pdf
EPPO (2011) Document 11-16987 Pest Risk Analysis for Agrilus anxius. Retrieved from
https://gd.eppo.int/taxon/AGRLAX/documents
EPPO (2013a) Document 13-18746 Pest Risk Analysis for Agrilus planipennis. Retrieved from
https://gd.eppo.int/taxon/AGRLPL/documents
EPPO (2013b) Standard PM 9/14 (1) Agrilus planipennis: Procedures for official control. Bulletin OEPP / EPPO Bulletin, 43(3), 499–
509. https://doi.org/10.1111/epp.12063
EPPO (2015a) Document 15-21043 Pest Risk Analysis for Aromia bungii. Retrieved from
https://gd.eppo.int/taxon/AROMBU/documents
EPPO (2015b) Technical Document No 1071, EPPO Study on wood commodities other than round wood, sawn wood and
manufactured items. Paris. Retrieved from
https://www.eppo.int/media/uploaded_images/RESOURCES/eppo_publications/td_1071_study_wood_commodities.pdf
EPPO (2016) Standard PM 5/8 (1) Guidelines on the phytosanitary measure ‘Plants grown under complete physical isolation’.
OEPP/EPPO, Bulletin OEPP/EPPO Bulletin, (46), 421–423. Retrieved from https://gd.eppo.int/download/standard/682/pm5008-1-en.pdf
EPPO (2018) EPPO Global Database. Agrilus fleischeri. Retrieved from https://gd.eppo.int/taxon/AGRLFL
Eschen R, Douma JC, Grégoire JC, Mayer F, Rigaux L & Potting RPJ (2017) A risk categorisation and analysis of the geographic
and temporal dynamics of the European import of plants for planting. Biological Invasions, 19(11), 3243–3257.
https://doi.org/10.1007/s10530-017-1465-6
EU (1999) Council Directive 1999/105/EC of 22 December 1999 on the marketing of forest reproductive material. Official Journal of
the European Communities, (L11/17).
EU (2013a) Final report of an audit carried out in China from 18 to 28 June 2013 in order to evaluate the measures taken by China to
ensure that wood packaging material exported to the european union meets EU requirements. DG(Sanco) 2013-6813 - Mr
Final. European Co.
EU (2013b) Implementing decision 2013/92/EU on the supervision, plant health checks and measures to be taken on wood
packaging material actually in use in the transport of specified commodities originating in China (lastly amended in 2017).
Official Journal of the European Union. Retrieved from https://eur-lex.europa.eu/legalcontent/EN/TXT/PDF/?uri=CELEX:02013D0092-20170425&from=EN
EU (2016) Regulation 2016/2031 of the European Parliament and the Council on protective measures against pests of plants.
Official Journal of the European Union, (L317, 4). Retrieved from http://eur-lex.europa.eu/legalcontent/EN/TXT/?uri=CELEX:32016R2031
EU (2018) Commission Implementing Regulation (EU) 2018/2019 of 18 December 2018 establishing a provisional list of high risk
plants, plant products or other objects, within the meaning of Article 42 of Regulation (EU) 2016/2031 and a list of plants for
which phytos. Official Journal of the European Union, (L 323), 10–15. Retrieved from https://eurlex.europa.eu/eli/reg_impl/2018/2019/oj
EUPHRESCO (2010) Final Report. Phytosanitary Efficacy of Kiln Drying (PEKID). Retrieved from
https://www.euphresco.net/media/project_reports/pekid_report.pdf
Eyre D, Macarthur R, Haack RA, Lu Y & Krehan H (2018) Variation in Inspection Efficacy by Member States of Wood Packaging
Material Entering the European Union. Journal of Economic Entomology, 111(2), 707–715. https://doi.org/10.1093/jee/tox357
Fang SZ (2008) Silviculture of poplar plantation in China: A review. Chinese Journal of Applied Entomology, 19(10), 2308–2316.
FAO (2008) Poplars, Willows and People’s Wellbeing. Synthesis of Country Progress Reports. Activities Related to Poplar and
Willow Cultivation and Utilization, 2004 through 2007.
FAO (2012) Improving lives with poplars and willows. Synthesis of Country Progress Reports. 24th Session of the International
Poplar Commission, Dehradun, India. In Working Paper IPC/12. Forest Assessment, Management and Conservation Division
, FAO, Rome (p. 104). Dehradun, India: International Poplar Commission.
FAO (2017a) ISPM 15 Regulation of Wood Packaging Material in International Trade. Retrieved from https://www.ippc.int
FAO (2017b) ISPM 28. Annex 22. Sulphuryl fluoride fumigation treatment for insects in debarked wood (2017). Rome: IPPC, FAO.
Retrieved from https://www.ippc.int
FAO (2018) ISPM 5. Glossary of phytosanitary terms (as adopted by CPM-13). Retrieved from
https://www.ippc.int/en/publications/622/
Federal Register (2003) Emerald Ash Borer. Quarantine Regulations, Interim Rule and Request for Comments. Animal and Plant
Health Inspection Service., 68(198). Retrieved from http://edocket.access.gpo.gov/2003/pdf/03-25881.pdf
FEFPEB (2018) Properties of wood, European Federation of Wooden Pallet and Packaging Manufacturers. Retrieved October 17,
2018, from https://www.fefpeb.eu/wooden-packaging/properties-of-wood
Forestry Commission (2007) Forest reproductive material: Regulations controlling seed, cuttings and planting stock for forestry in
Great Britain Annales Des Sciences Forestières. Edinburgh: Forestry Commission. https://doi.org/10.1051/forest:19930752
Gninenko YI, Mozolevskaya EG, Baranchikov YN, Klukin MS & Yurchenko GI (2012) Yasenevaya uzkotelaya zlatka – viyavleniye v
lesah yevropeyskoy chasti Rossii (Emerald ash borer – sampling in the forests of European part of Russia) (in Russian).

46

VNIILM.
Gumovsky A V, Simutnik SA & Prokhorov A V (2013) Life-history review of Oobius zahaikevitshi Trjapitzin, 1963 (Hymenoptera:
Encyrtidae), an egg parasitoid of jewel beetles (Coleoptera: Buprestidae). Russian Entomological Journal, 22(3), 181–188.
Haack RA, Baranchikov Y, Bauer LS & Poland TM (2015) Emerald ash borer biology and invasion history. In R. Van Driesche, J.
Duan, K. Abell, L. Bauer, & J. Gould (Eds.), Biology and Control of Emerald Ash Borer (FHTET-2014, pp. 1–13). Morgantown,
WV: USDA Forest Service, Forest Health Technology Enterprise Team.
Haack RA & Benjamin DM (1980) Influence of time of summer felling of infested oaks on larval development and adult emergence of
the twolined chestnut borer, Agrilus bilineatus. University Wisconsin Forestry Research Note, 236.
Haack RA, Britton KO, Brockerhoff EG, Cavey JF, Garrett LJ, Kimberley M, Lowenstein F, Nuding A, Olson LJ, Turner J & Vasilaky
KN (2014) Effectiveness of the international phytosanitary standard ISPM No. 15 on reducing wood borer infestation rates in
wood packaging material entering the United States. PLoS ONE, 9(5). https://doi.org/10.1371/journal.pone.0096611
Haack RA, Jendek E, Liu H, Marchant KR, Petrice TR, Poland TM & Ye H (2002) The emerald ash borer: a new exotic pest in North
America. Newsletter of the Michigan Entomological Society, 47(3 & 4), 1–5. Retrieved from
https://www.fs.usda.gov/treesearch/pubs/11858
Herms D, Mccullough DG, Smitley DR, Sadof CS, Williamson R & Nixon P (2014) Insecticide Options for Protecting Ash Trees from
Emerald Ash Borer. North Central IPM Center Bulletin, 12. Retrieved from
http://www.emeraldashborer.info/files/Multistate_EAB_Insecticide_Fact_Sheet.pdf
Hodgetts J, Ostojá-Starzewski JC, Prior T, Lawson R, Hall J, Boonham N & Wilson J-J (2016) DNA barcoding for biosecurity: case
studies from the UK plant protection program 1. Genome, 59(11), 1033–1048. https://doi.org/10.1139/gen-2016-0010
Hu J, Yang M & Lu M (2010) Advances in biosafety studies on transgenic insect-resistant poplars in China (in Chinese). Biodoversity
Science, 18(4), 336–345.
IEFC Net (2018) The network for sustainable forest management of forests. Common Forest Pests and Diseases in Europe. Agrilus
suvorovi & A. ater. Retrieved from
http://www.iefc.net/?page=bdd/patho/patho_affiche.php&langue=en&display=IEFCV3&id_fiche=64
Isebrands JG & Richardson J (2014) Poplars and Willows: Trees for Society and the Environment ProtoView (Vol. 1). The Food and
Agriculture Organization of the United Nations & CABI. https://doi.org/10.1079/9781780641089.0000
IUCN (2007) Populus berkarensis. The IUCN Red List of Threatened Species 2007: Retrieved from
https://www.iucnredlist.org/species/63479/12666125
Jendek E (2005) Zootaxa, Agrilus (Coleoptera: Buprestidae: Agrilini). Zootaxa, 29, 1–29.
Jendek E & Grebennikov V (2011) Agrilus (Coleoptera, Buprestidae) of East Asia. Prague, Czech Republic: Nakladatelství Jan
Farkač.
Jendek E & Poláková J (2014) Host Plants of World Agrilus (Coleoptera, Buprestidae) A Critical Review. Cham, Switzerland:
Springer. https://doi.org/10.1007/978-3-319-08410-7
Jones MI, Coleman TW, Graves AD, Flint ML & Seybold SJ (2013) Sanitation Options for Managing Oak Wood Infested With the
Invasive Goldspotted Oak Borer (Coleoptera: Buprestidae) in Southern California. Journal of Economic Entomology, 106(1),
235–246. https://doi.org/10.1603/EC12177
Karlsson A-M (2017) Odling av salix, poppel och hybriasp 2005-2017. Source: Swedish Board of Agriculture. Retrieved from
https://jordbruketisiffror.wordpress.com/2017/08/11/odling-av-salix-poppel-och-hybriasp-2005-2017/
Lee J-G & Ahn K-J (2012) Insect Fauna of Korea (Vol. 12). National Institute of Biological Resources Ministry of Environment.
Lelito JP, Domingue MJ, Fraser I, Mastro VC, Tumlinson JH & Baker TC (2011) Field investigation of mating behaviour of Agrilus
cyanescens and Agrilus subcinctus. Canadian Entomologist, 143(4), 370–379. https://doi.org/10.4039/n11-011
Lelito P, Fraser I, Mastro V, Tumlinson J, Böröczky K & Baker T (2007) Visually mediated paratrooper copulations’ in the mating
behavior of Agrilus planipennis (Coleoptera: Buprestidae), a highly destructive invasive pest of North American ash trees.
Journal of Insect Behavior, 20, 537–552.
MacLeod A & Korycinska A (2019) Detailing Köppen-Geiger climate zones at sub-national to continental scale: a resource for pest
risk analysis. OEPP/EPPO, Bulletin OEPP/EPPO Bulletin, 1–10. https://doi.org/10.1111/epp.12549
Mark J, Newton AC, Oldfield S & Rivers M (2014) The international timber trade: a working list of commercial timber tree species., 1–
56.
McCullough DG, Poland TM, Cappaert D, Clark EL, Fraser I, Mastro V, Smith S & Pell C (2007a) Effects of chipping, grinding, and
heat on survival of emerald ash borer, Agrilus planipennis (Coleoptera: Buprestidae), in chips. Journal of Economic
Entomology, 100(4), 1304–1315. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/17849884
McCullough DG, POLAND TM, Cappaert D, Clark EL, Fraser I, Mastro V, Smith S & Pell C (2007b) Effects of chipping, grinding, and
heat on survival of emerald ash borer, Agrilus planipennis (Coleoptera: Buprestidae), in chips. Journal of Economic
Entomology, 100(4), 1304–1315. https://doi.org/10.1603/0022-0493(2007)100[1304:eocgah]2.0.co;2
McCullough DG, Poland TM & Lewis PA (2016) Lethal trap trees: A potential option for emerald ash borer (Agrilus planipennis
Fairmaire) management. Pest Management Science, 72(5), 1023–1030. https://doi.org/10.1002/ps.4083
Mccullough DG, Siegert NW, Poland TM, Pierce SJ & Ahn SZ (2011) Effects of Trap Type, Placement and Ash Distribution on
Emerald Ash Borer Captures in a Low Density Site. Environmental Entomology, 40(5), 1239–1252.
https://doi.org/10.1603/EN11099

47

Mercader RJ, Siegert NW, Liebhold AM & McCullough DG (2009) Dispersal of the emerald ash borer, Agrilus planipennis, in newlycolonized sites. Agricultural and Forest Entomology, 11(4), 421–424. https://doi.org/10.1111/j.1461-9563.2009.00451.x
Milakovsky B & Feditchskina E (2014) TIMBER EXPORT FROM THE RUSSIAN FAR EAST in 2004 — 2014 . Recommendations for
Responsible Timber Trade. WWF - 20 Years in Russia. https://doi.org/file:///C:/Users/User/Downloads/timber-export-from-rfein2004-2014_eng_1.pdf
Miller RO, Bloese PD, Hanover JW & Haack RA (1991) Paper birch and European white birch vary in growth and resistance to
bronze birch borer. Journal of the American Society for Horticultural Science, 116(3), 580–584. Retrieved from
http://journal.ashspublications.org/content/116/3/580.abstract
Monferrato C (1964) L ’agrilo del pioppo (Agrilus suvorovi populneus Schaef.). Roma: ENTE NAZIONALE PER LA CELLULOSA E
PER LA CARTA, ISTITUTO DI SPERIMENTAZIONE PER LA PIOPPICOLTURA.
Nielsen DG, Muilenburg VL & Herms DA (2011) Interspecific Variation in Resistance of Asian, European, and North American
Birches ( Betula spp.) to Bronze Birch Borer (Coleoptera: Buprestidae). Environmental Entomology, 40(3), 648–653.
https://doi.org/10.1603/EN10227
Ohmomo S & Fukutomi H (2013) The buprestid beetles of Japan (H. Fujita, Ed.). Tokyo: Mushi-Sha iconographic series of insects 7.
Økland B, Haack RA & Wilhelmsen G (2012) Detection probability of forest pests in current inspection protocols - A case study of the
bronze birch borer. Scandinavian Journal of Forest Research, 27(3), 285–297. https://doi.org/10.1080/02827581.2011.632782
Orlova-Bienkowskaja MJ & Volkovitsh MG (2018) Are native ranges of the most destructive invasive pests well known? A case study
of the native range of the emerald ash borer, Agrilus planipennis (Coleoptera: Buprestidae). Biological Invasions, 20(5), 1275–
1286. https://doi.org/10.1007/s10530-017-1626-7
Ostojá‐Starzewski JC (2014) Imported furniture – A pathway for the introduction of plant pests into Europe. Bulletin OEPP / EPPO
Bulletin, 44(1), 34_36. https://doi.org/https://doi.org/10.1111/epp.12103
Paillassa E (2013) Où trouver les cultivars de peuplier pour les plantations 2012-2013 ? Forêt-Entreprise, 208–janv, 59–61.
Petrice TR & Haack RA (2007) Can emerald ash borer, Agrilus planipennis (Coleoptera: Buprestidae), emerge from logs two
summers after infested trees are cut? Great Lakes Entomologist, 40(1–2), 92–95.
Petrice TR & Haack RA (2015) Comparison of different trap colors and types for capturing adult Agrilus (Coleoptera: Buprestidae)
and other buprestids. Great Lakes Entomologist, 48, 45–66.
Ren Y, Zhang J, Wang G, Liu X, Li L, Wang J & Yang M (2018) The Relationship between Insect Resistance and Tree Age of
Transgenic Triploid Populus tomentosa Plants. Frontiers in Plant Science, 9(January), 1–11.
https://doi.org/10.3389/fpls.2018.00053
Rivers MC, Bazos I & Petrova A (2017) Salix xanthicola. The IUCN Red List of Threatened Species 2017: E.T175638A1423378.
Retrieved from http://dx.doi.org/10.2305/IUCN.UK.2017-3.RLTS.T175638A1423378.en
Rougon D (1998) Les Buprestidae, in Les Insectes Associés aux Peupliers, Delplanque A eds, (MEMOR).
SAG (2018) Resolución 3080 Exenta - establece criterios de regionalizacion en relacion a las plagas cuarentenarias para el territorio
de chile. SAG (Servicio Agrícola y Ganadero). Ministerio de Agricultura; Servicio Agricola y Ganadero; Dirección Nacional.
Retrieved September 20, 2018, from http://normativa.sag.gob.cl/Publico/Normas/DetalleNorma.aspx?id=216948
Sallé A, Nageleisen LM & Lieutier F (2014) Bark and wood boring insects involved in oak declines in Europe: Current knowledge and
future prospects in a context of climate change. Forest Ecology and Management, 328, 79–93.
https://doi.org/10.1016/j.foreco.2014.05.027
Schaefer L (1949) Les buprestides de France. Editions scientifiques du cabinet entomologique (E. Le Moult, Ed.).
Siegert NW, McCullough DG, Williams DW, Fraser I, Poland TM & Pierce SJ (2010) Dispersal of Agrilus planipennis (Coleoptera:
Buprestidae) From Discrete Epicenters in Two Outlier Sites. Environmental Entomology, 39(2), 253–265.
https://doi.org/10.1603/EN09029
Skjøth CA, Geels C, Hvidberg MO, Hertel Brandt J, Frohn LM, Hansen KM, Hedegård GB, Christensen J & Moseholm L (2008) An
inventory of tree species in Europe - An essential data input for air pollution modelling. Ecological Modelling.
https://doi.org/Doi:10.1016/j.ecolmodel.2008.06.023.
Smitley DR, Doccola JJ & Cox DL (2010) Multiple-year protection of ash trees from Emerald Ash borer with a single trunk injection of
Emamectin Benzoate, and single-year protection with an Imidacloprid Basal Drench. Arboriculture and Urban Forestry, 36(5),
206–211.
Stepanov VN (1954) Dva novykh dlya fauny SSSR vida uzkotelykh zlatok roda Agrilus Curt. iz podroda Epinagrilus V. Stepanov
subgen. n. Zoologicheskii Zhurnal, 33, 13–17.
Sun X (2015) Chinese domestic production: China’s domestic timber supply. Barcelona. Retrieved from https://www.foresttrends.org/wp-content/uploads/imported/domestic timber production in China v2 April 15.pdf
Taylor RAJ, Bauer LS, Poland TM & Windell KN (2010) Flight performance of Agrilus planipennis (Coleoptera: Buprestidae) on a
flight mill and in free flight. Journal of Insect Behavior, 23(2), 128–148. https://doi.org/10.1007/s10905-010-9202-3
Teunissen APJA & Vendrig CFP (2017) breidt zijn areaal uit naar België en Nederland ( Coleoptera : Buprestidae ). Entomologische
Berichten, 77(1), 13–17.
Tsarev AP (2005) Natural poplar and willow ecosystems on a grand scale: The Russian Federation. Unasylva, 56(221), 10–11.
Turok J, Lefèvre F, de Vries S & Toth B (1996) Black poplar in the Russian Federation Populus nigra Network. Report of the third
meeting, 5-7 October 1996. Sárvar, Hungary.

48

Vannatta AR, Hauer RH & Schuettpelz NM (2012) Economic Analysis of Emerald Ash Borer (Coleoptera: Buprestidae) Management
Options. Journal of Economic Entomology, 105(1), 196–206. https://doi.org/10.1603/EC11130
Vladivostok Dalnauka (2009) Insects of Lazovsky nature reserve (VLADIVOSTOK DALNAUKA, Ed.). RUSSIAN ACADEMY OF
SCIENCES, FAR EASTERN BRANCH, INSTITUTE OF BIOLOGY AND SOIL SCIENCE.
VNIILM (2003) Russia’s Report on the Montreal Process Criteria and Indicators for the Conservation and Sustainable Management
of Temperate and Boreal Forests. Retrieved from
https://www.montrealprocess.org/documents/publications/general/2003/RussiaE/main.html#_Toc50875640
Volkovitsh MG & Alexeev A V (1988) Comparative characteristics of the fauna of Buprestids (Coleoptera, Buprestidae) of the
Northern Eurasia (V. V Zlobin, Ed.). Leningrad: USSR Academy of Sciences, Zoological Institute.
Wang C, Tong SL & Yang CY (1984) Populus L. Wang C & Fang CF (Eds). Flora in China, Salicaceae., 20(2), 7–78.
Wang JS, Shang PH & Li F (1995) Preliminary observations on the life history of Agrilus sp. Shaanxi Forest Science and
Technology, 3, 40–42.
Yao Y-X, Duan JJ, Mottern JL, Wang X-Y, Yang Z-Q, Bauer LS & Gates MW (2018) Two new species of Oobius (Hymenoptera:
Encyrtidae) and their phylogenetic relationship with other congeners from northeastern Asia. The Canadian Entomologist,
150(03), 303–316. https://doi.org/10.4039/tce.2018.17
Ye X, Busov V, Zhao N, Meilan R, McDonnell LM, Coleman HD, Mansfield SD, Chen F, Li Y & Cheng ZM (2011) Transgenic
Populus trees for forest products, Bioenergy, and Functional Genomics. Critical Reviews in Plant Sciences, 30(5), 415–434.
https://doi.org/10.1080/07352689.2011.605737
Zang K (2016) Studies on the susceptibilities of two species of poplar trees to wood boring insect pests and associated impact
factors. Chinese Academy of Forestry.
Zang K, Wang X-Y, Yang Z-Q & Wei K (2017a) Differences of infestation and damage between Populus davidiana and P. nigra var.
italica by Agrilus fleischeri Obenberger. Chinese Journal of Applied Entomology, 54(2), 255–264.
https://doi.org/10.7679/j.issn.2095
Zang K, Wang XY, Yang ZQ, Wei K & Duan JJ (2017b) Biology and natural enemies of Agrilus fleischeri (Coleoptera: Buprestidae),
a newly emerging destructive buprestid pest in Northeast China. Journal of Asia-Pacific Entomology, 20(1), 47–52.
https://doi.org/10.1016/j.aspen.2016.11.010

49

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 and sawn wood’, and ‘wood chips, hogwood,
processing wood residues (except sawdust and shavings)’ (based on EPPO Standard PM 5/3). Measures for cut branches may be extrapolated from the ones described for
round wood and sawn wood.
For measures, all Populus and Salix are considered as potential host plants.
When a measure is considered appropriate, it is noted “yes”, or “yes, in combination” if it should be combined with other measures in a systems approach. “No” indicate that
a measure is not considered appropriate. A short justification is included. Elements that are common to several pathways are in bold.
Option

Host plants for planting

Round wood and sawn wood of hosts

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

Existing measures in
EPPO countries

Partly, see section 8

No, see section 8.

No, see section 8

Options at the place of production
Visual inspection at
place of production

Testing at place of
production
Treatment of crop

Resistant cultivars
Growing the crop in
glasshouses/
screenhouses

Yes, in combination* (for measures marked with *,
see after the table).
Detection by visual inspection is unlikely to be
completely effective and needs to be used within a
systems approach. Infestation is difficult to detect
without destructive sampling (signs and symptoms
may be restricted to exit holes and galleries under
the bark. Larvae may not produce signs externally
visible).
Plants should be free from signs and symptoms of
infestation.
No. Not possible without destroying the trees.

Yes, in combination*.
Yes, in combination*.
As for plants for planting, but detection by visual inspection in a As for wood.
forest would be more difficult due to the size and location (e.g.
small exit holes relatively high in the trees) and number of trees.

No. As for plants for planting

No. There is no evidence that insecticide treatments
Not relevant in forest.
would provide enough protection for nursery stock.
For A. planipennis, a range of systemic insecticides
have been used to provide protection of mature trees
(for example soil drench with imidacloprid, or stem
injection with emamectin benzoate or azadirachtin).
Such products are likely to provide protection for
nursery material, but it still has to be proven. It is
currently not considered as an option in nurseries in
the USA and Canada (EPPO, 2013b).
Not available
Not available
Yes, for bonsais.
Not relevant
Yes (theoretically) for others. Plants for planting could
be grown under protected conditions with sufficient
measures to exclude the pest (following EPPO
Standard PM5/8(1) Guidelines on the phytosanitary

No. As for wood
Not relevant in forest.

Not available
Not relevant
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Option

Host plants for planting

Round wood and sawn wood of hosts

measure ‘Plants grown under complete physical
isolation’ - (EPPO, 2016)). However, this is not
common practice for nurseries of forest or ornamental
trees and would be realistic only for small scale
production of high value material.
Specified age of plant, Size of plant: No. Limiting the commodity to small
Age/size of plant: No, trees need to be large enough before
growth stage or time of seedlings may prevent infestation, but it is not clear
being cut for wood.
year of harvest
what the minimum diameter of such material should
be.

Produced in a
certification scheme
Pest free production
site

Pest free place of
production
Pest free area

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

Size of plant: No. As for wood

Growth stage/time of the year: No. Larvae may be
Growth stage/time of the year: No. As for plants for planting.
present in trunks or branches throughout the year.
In particular, dormant plants may contain
overwintering larvae
Not relevant
Not relevant

Growth stage/Time of the year: No. As for wood

Yes, grown under complete physical isolation (see
Not relevant
Growing the crop in glasshouses/screenhouses). It is
not possible to establish a suitable buffer zone around
a production site outdoor for a strong flyer.
Yes, grown under complete physical isolation. It is not Not relevant
possible to have a buffer zone for a strong flyer.
It is not considered possible to establish a PFA in the Same as plants for planting
native range of the pest.
Yes. Measures similar to the requirements proposed
for A. planipennis (EPPO, 2013b):
• A minimum distance of 100 km between the
PFA and the closest known area where the
pest is known to be present.
• To establish and maintain the PFA, detailed
surveys and monitoring (using trapping and
other methods) should be conducted in the
area in the three years prior to establishment
of the PFA and continued every year.
Specific surveys should also be carried out in
the zone between the PFA and known
infestation to demonstate pest freedom. The
surveys should be targeted for the pest and
should be based on appropriate combination
of trapping, branch sampling and visual
examination of host trees.

Not relevant

Not relevant

Not relevant
Same as plants for planting.
In addition, as recommended in the past for A.
planipennis, the Panel on Phytosanitary Measures
considered that storage and transport in the period
after chipping should be done in conditions
preventing entry of adults. This is because the
chipping process releases strong concentrations of
host volatiles, and adults may be attracted to
consignments of wood chip soon after chipping.
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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)

Yes, in combination*.
Inspection will not guarantee detection. Visual inspection of
wood consignments is generally difficult, but even more with
consignments mixing several tree species (such as firewood).
An infestation on wood without bark may be easier to detect.
Low levels of infestation may not be detected.

No
Inspection of consignments of wood chips and
other such commodities is difficult. It is unlikely
to detect A. fleischeri as consignments may
contain several tree species, and signs of presence
of the pest would not be easy to observe.
In a study on A. anxius, when simulating the
process from logging in North America to
sampling the wood chips upon arrival in Europe,
the probability of pest detection for current
sampling protocols used by port inspectors was
very low (<0.00005), while a 90% chance of
detection may require sampling 27 million litres
of wood chips per shipload (Økland et al., 2012).
Remark: there is still a value in inspecting wood
chip consignments at the point of entry in that it
will contribute to a better understanding of the
risks (e.g. categories of material that are traded,
size of the chips, tree species).
Not relevant

Surveys should include high risk locations,
such as places where potentially infested
material may have been imported.
There should be restrictions on the movement
of host material (originating from areas
where the pest is known to be present) into
the PFA, and into the area surrounding the
PFA, especially the area between the PFA
and the closest area of known infestation.

Options after harvest, at pre-clearance or during transport
Visual inspection of
consignment

Yes, in combination*.
Visual inspection may detect some infested trees.
However, the pest would be difficult to detect in large
consignments. Plants are generally traded during the
dormant season, when the larvae would be
overwintering inside the tree.
Destructive sampling could be used.

Testing of commodity No
There is no information about the practical use of a
scanner or sniffing dogs for this pest.

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

Host plants for planting

Round wood and sawn wood of hosts

Treatment of the
consignment

No.

Yes. Heat treatment of debarked wood. According to EPPO
Standard PM 10/6(1) Heat treatment of wood to control insects
and wood-borne nematodes (EPPO, 2009), Buprestidae are
killed in round wood and sawn wood which have been debarked
and heat-treated until the core temperature reaches at least 56 °C
for at least 30 min.

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

No.
The chipping down to a certain size (2.5cm x 2.5
cm) (Section 8) was suggested by the EWG as a
standalone measure. However, in the past, when
this measure was discussed for A. planipennis and
A. anxius, the Panel on Phytosanitary Measures
considered that further research should be
For wood with bark, the chamber temperature should be at least performed to determine the safe size for wood
70°C (section 8).
chips and how such size can be consistently
obtained in commercial production of chips. This
Yes. Irradiation. According to EPPO Standard PM 10/8(1)
measure, when combined with debarking, was not
Disinfestation of wood with ionizing radiation (EPPO, 2009),
considered realistic due to the cost of debarking
Buprestidae infesting wood are killed after an irradiation of
compared to the value of the chips. The Panel on
1kGy.
Quarantine Pests for Forestry also commented that
Such treatments might be applied to quality logs but will be too the chipping process was applied repetitively by
expensive for low-value products such as firewood.
McCullough et al. (2007) on the same material,
which is not representative of a classical industrial
Yes. Fumigation with sulfuryl fluoride could be applied. ISPM process. In coherence with the measures
28 PT 22 and PT 23 (FAO, 2017b, 2017c) only applies to
recommended for A. planipennis and A. anxius,
debarked wood below 20 cm in cross-section.
this measure was not proposed by the Panel on
Note: methyl bromide has been phased-out and MBr fumigation Phytosanitary Measures for A. bilineatus.
is not considered here.
Treatments (heat treatment, fumigation,
Yes. Processing. Conversion of the wood into sawn timber of
irradiation) were suggested by the EWG (see
less than 6 mm.
Round wood and sawn wood). However, the
Panel decided that the treatment of woodchips and
bark should not be proposed as a measure before
analysing specifically whether the measures
detailed in PM 10/6(1) Heat treatment of wood to
control insects and wood-borne nematodes, in PM
10/8(1) Disinfestation of wood with ionizing
radiation as well as in ISPM 28 PT 22 or PT 23
on fumigation could be applicable for other wood
commodities including woodchips and bark.
Pest only on certain
No. Life stages are on or in the trunk or branches. No. As for plants for planting.
No. As for wood.
parts of plant/plant
Debarking wood before movement has obviously some benefits.
product, which can be
However, it would not remove older larvae and pupae that are in
removed
the wood.
Prevention of
Yes, associated with certain measures. Trees should be No. Not an appropriate option for imported material.
No.
infestation by
packed in conditions preventing infestation during
The EWG suggested that a specific packing
packing/handling
transport and storage.
should be required if wood chips were imported to
method
be directly burned/transformed. However, the
Panel on Phytosanitary Measures suggested that
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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)
this measure should only be accepted by
derogation, in a bilateral agreement between the
exporting and the importing country.

Options that can be implemented after entry of consignments
Pre or Post-entry
quarantine

No, except in the framework of a bilateral agreement. Not relevant for wood
The EWG suggested that plants may be kept in pre or
post-entry quarantine for a sufficient time to detect the
symptoms of larval activity or adult emergence (2
years to provide that the pest is detected if there were
only eggs on the plants). This measure is likely to be
applicable only for small scale imports of high value
plants, but it may pose practical difficulties for large
trees.
The Panel on Phytosanitary Measures considered that
this measure should only be proposed in the
framework of a bilateral agreement.

Not relevant for wood

Limited distribution of
consignments in time
and/or space or limited
use

No.
Plants for planting are destined to be planted, and if
adults emerged, they could fly and may find hosts in
the vicinity.

No.
As for wood.

No.
Not possible/practical to restrict import to periods of the
year outside of the emergence and flight period of A.
fleischeri (these are also not clearly known), and to process
the material before the next such period (with appropriate
Limiting the distribution to areas where the pest is not conditions in storage).
likely to establish is not feasible (and this area cannot
be precisely defined).
Only surveillance and No
As for plants for planting.
eradication in the
Detection is difficult, and the pest may be detected
importing country
only years after establishment. Moreover, signs and
symptoms are already caused on the same host
plants by other Agrilus in the EPPO region, such as
A. ater and A. suvorovi. Adults may be confused
with adults of other Agrilus spp. Surveillance and
eradication are difficult.

As for plants for planting.

*The EWG considered whether the measures identified above as ‘Yes in combination’ (listed below) could be combined to achieve a suitable level of protection. This was not
possible for all these commodities. Therefore, the measures noted as ‘Yes in combination’ in the above table are not relevant.
Host plants for planting
Round wood and sawn wood
Wood chips, hogwood etc.
Visual inspection at the place of production
Visual inspection of the consignment
Plants with diameter below 2 cm
Plants packed

Visual inspection at the place of production
Harvesting in summer
Inspection

Visual inspection at the place of production
Specific packing
Harvesting in summer
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ANNEX 2. Different life stages of A. fleischeri

Figure 1. Different life stages of Agrilus fleischeri. Photograph A by Dr. Cao Liang-Ming, B to D by Mr. Zang
Kai. More photographs available at https://gd.eppo.int/taxon/AGRLFL/photos.

A – Adult

B – Egg

C – Early larval instar

D – Larva

E – J-shaped larva

F – Pupa

55

ANNEX 3. Larval galleries of Agrilus fleischeri

Figure 1. Larval galleries by Agrilus fleischeri. Photograph A by Dr. Wang. More photographs available at
https://gd.eppo.int/taxon/AGRLFL/photos.
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ANNEX 4. Climate in Fengcheng and basic comparison of climate between the area where the pest is
present and the EPPO region
Fig 1a. Climate chart for Fengcheng, Liaoning province, China

(from Climate-Data.org, location 2278, data collected from 1982 to 2012)
Mean rainfall

Mean temperature

Months

Fig 1b. Minimal, maximal and average climatic data for Fengcheng, Liaoning province, China (from
Climate-Data.org, location 2278, data collected from 1982 to 2012)
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Fig 2. Maps of average annual temperature accumulation (Degree Days) based on a threshold of 10°C
using 1961–1990 monthly average maximum and minimum temperatures taken from the 10-minute latitude
and longitude Climatic Research Unit database (New et al., 2002).

•

For Europe and Mediterranean

•

For Asia

Red square: A. fleischeri present here.
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Fig 3. Comparison of plant hardiness zones: Thirty-year global plant hardiness zone map for the period 1978–2007
European and American Hardiness Zones updated by Magarey et al. (2008) (map extract)
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Fig 4.
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Fig 5. Updated Köppen-Geiger Climate Classification (Kottek et al., 2006) showing only the distribution of climates that occur in the EU

Dfb
-

Hokkaido
Honshu: Lake-side of
Towada-ko
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ANNEX 5. Definitions used in the EPPO Study on wood commodities (EPPO, 2015b)
Table 1. including existing definitions from ISPM 5 Glossary of Phytosanitary Terms for wood commodities and definitions developed as part of the Study
Commodity
Definition
Origin of definition
Bark (as a commodity)
Bark separated from wood
Glossary (ISPM 5)
Firewood except sawn wood,
See ‘round wood’ definition
processing wood residues, wood
chips, hogwood, processed wood
material and post-consumer scrap
wood
Harvesting residues
Wood material consisting of any parts of trees left on the site after round wood
Proposed under the Study
harvesting
Hogwood
Wood with or without bark in the form of pieces of varying particle size and
Proposed under the Study
shape, produced by crushing with blunt tools such as rollers, hammers, or flails
Manufactured wood items
To be added when defined under the ISPM (under development) on
‘International movement of wood products and handicrafts made of wood’
Post-consumer scrap wood
Wide variety of wood material from ex-commercial, industrial and domestic use Proposed under the Study
made available for recycling
Processed wood material
Products that are a composite of wood constructed using glue, heat and
Glossary (ISPM 5)
pressure, or any combination thereof
Processing wood residues
Parts of wood and bark that are left after the process of transforming round
Proposed under the Study
wood into sawn wood and further transformation of sawn wood
Round wood
Wood not sawn longitudinally, carrying its natural rounded surface, with or
Glossary (ISPM 5)
without bark
Sawn wood
Wood sawn longitudinally, with or without its natural rounded surface with or
Glossary (ISPM 5)
without bark
Wood chips
Wood with or without bark in the form of pieces with a definable particle size
Proposed under the Study
produced by mechanical treatment with sharp tools
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ANNEX 6. Size of areas (ha) in selected countries of the PRA area where poplar and willow are grown
Table 1. Poplar;

Table 2.

Willow;

Table 3.

Mixed Poplar & Willow.

Table 1. Poplar (area in 1000 ha – for those countries reporting under the International Poplar Commission; FAO, 2008 & 2012)
Country

Category

Belgium
Belgium
Bulgaria
Bulgaria
Bulgaria

Planted
Indigenous
Planted
Indigenous
Agroforestry and
trees outside forests
Planted
13,0
Indigenous
7,0
Planted
236,0
Indigenous
39,8
Planted
10,0
Indigenous
1,0
Agroforestry and
0,5
trees outside forests
Planted
118,7
Indigenous
Planted
4,2
Indigenous
2,5
Agroforestry and
0,7
trees outside forests
Planted
59,7
Indigenous
27,4
Agroforestry and
0,8
trees outside forests
Planted
26,0
Indigenous
21900

Croatia
Croatia
France
France
Germany
Germany
Germany
Italy
Italy
Morocco
Morocco
Morocco
Romania
Romania
Romania
Russian Federation
Russian Federation
Russian Federation
Serbia
Serbia
Serbia

Agroforestry and
trees outside forests
Planted
Indigenous
Agroforestry and
trees outside forests

2004
2007
2011
Area Productive# Protective* Other Area Productive# Protective* Other Area Productive# Protective* Other
35,0
33,3
1,8
0,0
32,5
30,9
1,6
0,0
32,9
32,9
0,0
0,0
2,5
0,0
0,0
2,5
2,5
0,0
0,0
2,5
2,1
0,0
2,1
0,0
18,6
13,1
5,5
0,1
18,9
13,1
5,6
0,2
1,3
0,3
1,0
0,0
1,0
0,3
0,7
0,0
0,3
0,2
0,2
0,0
0,2
0,2
0,0
0,0
12,1
6,7
236,0
12,0
10,0
0,0
0,3

0,9
0,4
0,0
27,9
0,0
1,0
0,3

0,0
0,0
0,0
0,0
0,0
0,0
0,0

12,0
9,0
236,0
39,8
100,0
1,0
0,5

11,2
8,6
236,0
12,0
100,0
0,0
0,3

0,8
0,5
0,0
27,9
0,0
1,0
0,3

0,0
0,0
0,0
0,0
0,0
0,0
0,0

13,1
17,3

12,4
15,3

0,7
2,0

0,0
0,0

10,0
0,2
3,0

10,0
0,0
3,0

0,0
0,2
0,0

0,0
0,0
0,0

95,0

23,7

0,0

118,5

94,8

23,7

0,0

101,4
42,2

72,0
?

29,4
?

0,0
?

3,6
0,5
0,1

0,4
2,0
0,6

0,2
0,0
0,0

4,3
2,5
0,7

3,8
0,5
0,1

0,3
2,0
0,6

0,2
0,0
0,0

15,3
9,7
0,2

44,3
17,6
0,3

0,1
0,1
0,3

55,3
24,3
0,7

14,1
8,1
0,1

41,1
16,1
0,3

0,1
0,0
0,3

47,9
24,6
0,7

12,0
8,2
0,1

0,6
2,0
0,3

35,2
14,3
0,3

25,0
15330

1,0
6570

25,0
15075,3

1,0
6460,8

?

?

0,0

5,0

0,0

5,0

0,0
0,0 24757,
0
0,0

?

5,0

0,0
26,0
0,0 21536,
1
0,0
5,0

33,1
1,2
3,2

31,5
0,0

1,7
1,2
3,2

31,5
0,0
0,0

1,7
1,2
3,2

0,0
0,0
0,0

31,5
0,0
0,0

1,6
1,2
0,1

0,0
0,0
0,0

0,0
0,0

33,1
1,2
3,2

33,1
1,2
0,1
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Spain
Spain
Spain
Sweden
Turkey
Turkey
UK

Planted
Indigenous
Agroforestry and
trees outside forests
Planted
Planted
Indigenous
Planted

94,0
22,0
6,0

84,6
3,3
0,9

4,7
17,6
4,8

4,7
1,1
0,3

98,5
25,0
6,5

88,7
3,8
1,0

4,9
20,0
5,2

4,9
1,3
0,3

105,0
8,1
6,5

99,8
0,0
?

5,2
8,1
?

0,0
0,0
?

0,2
125,0

0,2
125,0

0,0
0,0

0,0
0,0

0,3
125,0

0,2
125,0

0,0
0,0

0,0
0,0

49,3
125,0
7,9

49,3
75,0
4,8

0,0
37,5
2,4

0,0
12,5
0,8

1,3

1,3

0,0

0,0

1,3

1,3

0,0

0,0

Table 2. Willow (area in 1000 ha – for those countries reporting under the International Poplar Commission; FAO, 2008 or 2012)
Country
Belgium
Bulgaria
Bulgaria
Croatia
Croatia
France
Garmany
Germany
Germany
Italy
Italy
Romania
Romania
Russian
Federation
Serbia
Serbia
Serbia
Spain
Spain
Sweden
UK

Category
Planted
Planted
Indigenous
Planted
Indigenous
Indigenous
Agroforestry & trees
outside forests
Planted
Indigenous
Planted
Indigenous
Planted
Indigenous
Indigenous
Planted
Indigenous
Agroforestry & trees
outside forests
Planted
Indigenous
Planted
Planted

Area

2004
Productive# Protective*

Other

Area

2007
Productive#
Protective*

Other

0,1
1,5
4,0
7,0
66,6
0,5

0,0
0,1
3,6
5,0
20,0
0,3

0,0
1,4
0,4
2,0
46,6
0,3

0,0
0,0
0,0
0,0
0
0,0

0,1
2,6
3,0
10,0
66,6
0,5

0,1
0,1
2,7
7,1
20,0
0,3

0,0
2,5
0,3
2,9
46,6
0,3

0,0
0,0
0,0
0,0
0,0
0,0

1,0
1,0

1,0
0,0

0,0
1,0

0,0
0,0

1,0
1,0

1,0
0,0

0,0
1,0

0,0
0,0

21,1
16,8
285,0

4,5
1,9
199,5

16,6
14,9
85,5

0,0
0,0
0,0

20,4
15,2
242,1

4,4
1,4
169,5

16,0
13,8
72,6

0,0
0,0
0,0

6,9
7,5
0,7

5,3
0,0
0,0

1,7
7,5
0,7

0,0
0,0
0,0

6,9
7,5
0,7

5,3
0,0
0,0

1,7
7,5
0,7

0,0
0,0
0,0

2,0
6,0
15,0
2,0

0,4
0,1
14,9
2,0

1,6
5,7
0,0
0,0

0,0
0,2
0,2
0,0

2,5
25,0
15,0
2,0

0,5
3,8
14,9
2,0

2,0
20,0
0,0
0,0

0,0
1,3
0,2
0,0

Area
5,7

2011
Productive# Protective* Other
0,0
5,7
0,0

3,6
13,2

3,3
10,2

0,3
3,0

0,0
0,0

2,0

2,0

0,0

0,0

0,0
0,0
20,0
16,0
19,5
15,5
6568,
0
6,9
7,5
0,0

0,0
0,0
0,0
?
2,2
3,2
?

0,0
0,0
20,0
?
17,2
17,2
?

0,0
0,0
0,0
?
0,1
0,1
?

5,3
0,0
0,0

1,6
7,5
0,0

0,0
0,0
0,0

0,7
4,6
11,1

?
0,0
11,1

?
4,6
0,0

?
0,0
0,0

# Productive purposes: plantation for production of wood products.
* Protective purposes: plantation for use as windbreaks, for crop protection, or for stabilization of riverbanks.
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Table 3. Mixed Poplar and Willow (area in 1000 ha – for those countries reporting under the International Poplar Commission; FAO, 2008 & 2012)
Country
Bulgaria
Bulgaria
Croatia
Croatia
Germany
Romania
Romania
Spain
Spain

Category
Planted
Indigenous
Planted
Indigenous
Indigenous
Planted
Indigenous
Indigenous
Agroforestry & trees
outside forests

Area
0,5
1,6
2,0
0,0
0,5
2,4
9,1
10,0
2,0

2004
Productive# Protective* Other
0,4
0,0
0,0
0,7
0,9
0,0
1,7
0,3
0,0
0,0
0,0
0,0
0,0
0,5
0,0
1,5
0,9
0,0
2,1
7,0
0,0
0,5
9,0
0,5
0,1
1,8
0,1

Area
0,4
1,8
2,0
14,0
0,5
1,8
8,1
12,0
2,0

2007
Productive#
Protective* Other
0,3
0,0
0,0
0,7
1,2
0,0
1,7
0,3
0,0
9,8
4,2
0,0
0,0
0,5
0,0
0,4
1,4
0,0
1,6
6,5
0,0
0,6
10,8
0,6
0,1
1,8
0,1

Area

0,1
0,1
0,2
0,0
8,8
30,3
2,0

2011
Productive# Protective*

0,1
0,1
0,0
0,0
3,0
0,0
?

0,0
0,0
0,2
0,0
5,8
30,3
?

Other

0,0
0,0
0,0
0,0
0,0
0,0
?

# Productive purposes: plantation for production of wood products.
* Protective purposes: plantation for use as windbreaks, for crop protection, or for stabilization of riverbanks.
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ANNEX 7. Maps of distribution of host species/genus and some related species in the PRA area
Maps were extracted from the following sites:
• Tree species inventories (Skjøth et al., 2008).
Marked with @ after plant name
• JRC. © European Union, 2016 http://forest.jrc.ec.europa.eu/european-atlas-of-forest-tree-species/atlas-download-page/ Marked with # after plantname
• Eurasian distribution map (Caudulo et al., 2017). https://figshare.com/articles/Populus_tremula_chorology/5113963
Marked with ^ after plantname
Maps 1 – Populus
1a. Populus@
1b. Populus nigra#
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Maps 1 – Populus
1c. Populus tremula (map1#, map2^)
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Maps 2 – Salix
1a. Salix alba#

1b. Salix caprea#
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ANNEX 8. Import of wood from countries where the pest occurs
Table 1. Import of poplar and aspen (Populus spp.) ’in the raw, whether or not stripped of bark or sapwood or roughly squared’ (EU CN code 44039700) into EU members
in 2012-2017 (quantity in 100 kg). Note: EU countries for which there was no import where deleted from the table below.
Partner
Reporter/Period
GERMANY
FINLAND

Russian Federation
2017
13 023
1 459 981

LATVIA

1 986

POLAND

1 076

ROMANIA

5 486

SWEDEN
318 496
*China, Japan, Kazakhstan, N Korea, S Korea, Mongolia: no data available
No data available for the period 2012–2016
Table 2. Import of poplar wood sawn or chipped lengthwise, sliced or peeled, whether or not planed, sanded or end-jointed, of a thickness exceeding 6 mm (44079991)
into EU members in 2013–2017 (quantity in 100 kg) Note: EU countries for which there was no import where deleted from the table below.
Partner
China
Reporter/Period
2013
2014
2015
2016
2017
CYPRUS
:
:
:
:
:
CZECH REPUBLIC
357 :
532
175 :
GERMANY
:
:
30 :
:
UNITED KINGDOM
1 167
3 586
8
28 :
ITALY
:
382
250
510 :
LITHUANIA
:
:
:
:
:
LATVIA
:
:
:
:
:
MALTA
:
234
216
97 :
SLOVENIA
:
:
:
:
:
*Japan, Kazakhstan, N Korea, S Korea, Mongolia: no data available

Russian Federation
2013
2014
2015
662
395
134
:
:
:
3 202
2 625
6 091
:
:
:
:
:
:
:
:
430
414 :
:
:
:
:
:
:
:

2016
842
:
4 383
:
254
16
:
:
158

2017
:
:
:
:
:
:
:
:
:
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Table 3. Imports/exports of poplar and willow round wood and wood chips (data extracted for countries of the PRA area from Table 6, p65 of FAO. 2008)
Country
Category
m3
tonnes
Countries of origin/destination (in order of importance)
Bulgaria
Import wood chips
516 Romania
Belgium
Import round wood
228.000
Netherlands, France, Germany
Bulgaria
Import round wood
34.223
6.800 Romania, Serbia, Ukraine
Croatia
Import round wood
18.701 Serbia, Hungary, UK, Macedonia, Bosnia and Herzegovina
Italy
Import round wood
457.000
Hungary, France
Spain
Import round wood
5.400
France, Portugal, Ukraine
France
Import round wood
242.449 Italy, Spain, Morocco
Bulgaria
Import others
12.206
8.300 Romania
Spain
Import others
1218
USA, Romania, Brazil, Ukraine
Belgium
Export round wood
209.000
France, Italy, Netherlands, North Africa
Croatia
Export round wood
13.560 Italy, Slovenia, Bosnia and Herzegovina, Austria, Bulgaria
Italy
Export round wood
1500
Hungary, France
Romania
Export round wood
44.429
Bulgaria, Syria
Spain
Export round wood
12.886
France, Portugal
Serbia
Export round wood
106.013 Italy
France
Export round wood
127.380 Belgium, Luxembourg, Spain, Germany
Spain
Export others
69
Portugal, Romania
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Table 4. Import of ‘wood in chips or particles (excl. those of a kind used principally for dying or tanning purposes, and coniferous wood)’ (EU CN code 44012200) into EU
members in 2013–2017 (quantity in 100 kg). Note: EU countries for which there was no import where deleted from the table below, as well as years without positive import.

* N Korea, Mongolia: no data available
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Table 5. Import of ‘wood waste and scrap (whether or not agglomerated in logs, briquettes or similar forms (excl. sawdust and pellets)’ (EU CN 44013980) into EU
members in 2013–2017 (quantity in 100 kg). Note: EU countries for which there was no import where deleted from the table below, as well as years whithout positive data.
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ANNEX 9. Other Agrilus on Populus and Salix in the EPPO region
Agrilus suvorovi Obenberger
This pest is present in France, Germany, Italy, Spain and central Europe.
Adults (6.5–9.3 mm) are metallic green.
Eggs (1.25 x 0.7 mm) are laid on the bark, in groups which generally contain 7 or 8 eggs (with a minimum of
2 and a maximum of 17) and are covered with a characteristic white secretion (ovature).
Larvae (2–20 mm) penetrate immediately into the bark after hatching. The larvae dig sinuous galleries in the
cambial area which can be up to 50 cm long and 2.5 mm wide. Larvae spend the winter in a pupal cell located
in the outer xylem.
This species colonizes only poplars. Published host plants for A. suvorovi are Populus alba L., Populus alba
var. pyramidalis Bunge, Populus balsamifera L., Populus x canadensis Moench, Populus deltoides W.
Bartram ex Marshall, Populus nigra L., Populus nigra var. italica, Populus suaveolens Fisch. and Populus
tremula L. (Jendek & Poláková, 2014).
This insect attacks young trees, and can cause damage to poles following transplantation (Monferrato, 1964;
Rougon, 1998).
Agrilus ater Linné (=Agrilus sexguttatus)
This species is common in Europe, Russia and Asia Minor. It was newly identified in Belgium and the
Netherlands. The species is not known from Portugal, Great Britain, Ireland, Denmark, Norway, Sweden and
Luxembourg (Schaefer, 1949; Bílý, 1982; Curletti, 1994; Jendek, 2006; Niehuis, 2004).
Adults (6.5–12 mm) are metallic black, green or blue, with six whitich or yellowich spots on the elytra.
Eggs are laid on the bark and covered with a white secretion.
Larvae (2.2–25 mm) penetrate immediately into the bark after hatching. The larvae dig sinuous galleries in the
cambial area and outer xylem which can be up to 90 cm long and 2.5 mm wide. They colonize the trunk and
main branches.
Pupation occurs in a pupal cell located in outer xylem or bark (Schaefer, 1949).
This species can colonize both willows and poplars (Rougon, 1998; Teunissen & Vendrig, 2017). Published
host plants for A. ater are Populus alba L., Populus alba var. pyramidalis Bunge, Populus balsamifera L.,
Populus x canadensis Moench, Populus nigra L., Populus nigra var. italica Koehne, Populus tremula L., Salix
alba L., Salix caprea L. and Salix cinerea L. (Jendek & Poláková, 2014).
This insect prefers plants over 5 year-old and weakened or decaying hosts (Schaefer, 1949; Rougon, 1998;
Teunissen & Vendrig, 2017).
Other Agrilus species, that can colonize Salicaceae but are of lower economic importance (Jendek &
Poláková, 2014):
Agrilus guerini Lacordaire – restricted to Salix;
Agrilus lineola lineola Kiesenwetter – restricted to Salix;
Agrilus massenensis Schaefer – colonize Populus and Salix;
Agrilus pratensis Ratzeburg – colonize Populus and probably Salix;
Agrilus pseudocyaneus – colonize Populus;
Agrilus salicis Frivaldski – restricted to Salix;
Agrilus subauratus Gebler – colonize Populus and Salix;
Agrilus tschitscherini Semenov – colonize Populus and Salix;
Agrilus viridis Linné – restricted to Salix.
Other economically significant Buprestidae that can colonize Salicaceae trunks:
Trachypteris (Melanophila) picta decostigma F.
This species is distributed throughout southern, central and eastern Europe, Near East and North Africa.
Adults (9–14 mm long) are bronzed with yellow spots on the elytra, and very different from Agrilus sp.
Eggs are laid in bark crevices or around buds in the lower part of the trunk.
Larvae have the typically enlarged and flat thorax of buprestid larvae but do not have urogomphi. The larvae
create feeding galleries that can be up to 10 cm long, firstly in the inner bark then into the sapwood. The last
larval instar overwinters in the sapwood. In spring larvae molt into a pre-pupa, followed by a pupa. The last
molt occurs in a pupal cell located in the bark or outer xylem.
This insect mostly colonizes freshly killed or felled poplars and willows but can also infest weakened hosts,
especially trees experiencing a water deficit. This buprestid is also considered a major pest of young poplars
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in plantations or nurseries in the Mediterranean area, especially in Greece and the Iberian Peninsula, but also
in central Europe and Middle East (Sallé, 2016).
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