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Abstract

Woolly ash aphid Prociphilus (Meliarhizophagus) fraxinifolii (Riley, 1979) is a pest of ash native to North America. After its
first record in Europe in 2003 in Hungary it has spread to Ukraine (first record in 2005), Serbia (2006), Bulgaria (2007), Great Britain
(2011), Spain (2011), Poland (2012) and Germany (2015). In 2016 P.(M.) fraxinifolii was recorded at the southwestern border of
Russia. Here we report the establishment of P.(M.) fraxinifolii in the centre of European Russia, namely in Moscow, which is more than
700 km far from all other known localities of the species. In September 2017 five groups of trees (Fraxinus pennsylvanica) with
colonies of P. (M.) fraxinifolii were found. This record indicates that the pest continues to spread quickly and can appear in other
regions of European Russia and neighbouring countries including Baltic countries soon.
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Introduction

Ash (Fraxinus spp.) comprises a significant part of
urban plantations and forests in Europe and play an impor-
tant role in biodiversity, since many animals, plants and
fungi are connected with it (FRAXIGEN 2005). The most
usual ash species are Fraxinus pennsylvanica Marsh. in-
troduced from North America and Fraxinus excelsior L.
native to Europe. Over the last two decades ashes in Eu-
rope are affected by new alien pests and pathogens: ash
dieback fungus, Hymenoscyphus fraxineus Baral et al., 2014
(Ascomycota), emerald ash borer, Agrilus planipennis
Fairmaire, 1888 (Coleoptera: Buprestidae) and woolly ash
aphid, Prociphilus (Meliarhizophagus) fraxinifolii (Riley,
1879) (Hemiptera: Eriosomatidae) (Orlova-Bienkowskaja
2014, Gross et al. 2014, Hataj and Osiadacz 2017). All these
species were found in Europe less than 20 years ago, all are
spreading quickly and causing significant damage to the
trees. Here we report the new data on further spread of P,
(M.) fraxinifolii to the east.

The genus Prociphilus Koch, 1856 includes about 45
species grouped into six subgenera (Blackman and Eastop
2016). Subgenus Prociphilus (Meliarhizophagus) Smith,
1974 consists of only one species — Prociphilus (M.)
[fraxinifolii. Prociphilus (M.) fraxinifolii is native to North

America. It is a common pest of ash in the United States,
Canada and Mexico and is introduced to Chile, South Af-
rica, China, Iran and Europe (Hataj and Osiadacz 2017). In
2003 it was for the first time recorded in Europe in Budapest
(Hungary) on Fraxinus pennsylvanica (Remaudiere and
Ripka2003). Then it quickly spread to Ukraine (first record
in 2005, host plant F. pennsylvanica) (Chumak et al. 2016),
Serbia (2006, F. pennsylvanica) (Petrovi¢-Obradovié et al.
2007), Bulgaria (2007, F. pennsylvanica) (Trenchev and
Trencheva 2009), Great Britain (2011) (Baker and Martin
2011), Spain (2011, F. pennsylvanica) (Pérez Hidalgo and
Mier Durante 2012), Poland (2012, Fraxinus excelsior, F.
americana) (Hataj et al. 2016), and Germany (2015) (Hataj
and Osiadacz 2017). In 2016 P. (M.) fraxinifolii was first
recorded at the border of Russia (Rostov Region, F.
pennsylvanica) and Ukraine (Donetsk Region, F. pennsylva-
nica) (Martynov and Nikulina 2016). Here P, (M.) fraxinifolii
is first recorded in the centre of European Russia, namely in
Moscow Region, which is more than 700 km far from all
other known localities of the species.

Materials and Methods

Collection of material
Fraxinus pennsylvanica introduced from North
America is widely cultivated in European Russia since the
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1950s. Now it makes up about 20% of the trees in urban
plantations of Central Russia, in particular, in Moscow
(Majorov et al. 2012). The outbreak of the emerald ash borer
Agrilus planipennis on F. pennsylvanica prompted us to
study the community of insects connected with this tree in
European Russia. In2013-2017 we surveyed more than 6000
trees in 40 localities in 20 regions of European Russia
(Orlova-Bienkowskaja 2014, 2015, Orlova-Bienkowskaja and
Volkovitsh 2014, Orlova-Bienkowskaja and Belokobylskij
2014, Orlova-Bienkowskaja and Bienkowski 2016). Besides
that, regular surveys of trees were carried out in Moscow
and Zelenograd (Moscow Region) in 2013-2017. But in spite
of these intensive surveys P. (M.) fraxinifolii was not re-
corded before 2017. In September 2017 about 500 trees in
nine localities of Moscow (Mitino, Trikotazhnaya, Leninsky
Prospect, Shchukino, Alekseevskaya, Park Pobedy,
Volzhskaya, Tsaritsyno and Orekhovo) and about 1,000 trees
in fifteen localities in Zelenograd (from the 1+ to 12th dis-
tricts) were examined. Aphids P. (M.) fraxinifolii were de-
tected in six localities and placed to alcohol. Collected ma-
terial is deposited in the collection of the first author
(Zelenograd).

Identification

Slides of alatae and apterous females were prepared in
Berlese fluid and examined under the microscope. The spe-
cies was identified referring to Blackman and Eastop (2016).
Details of adult apterous female and alatae female are shown
in Figure 1. Prociphilus (M.) fraxinifolii can be distin-
guished from other species of the genus by the following
characters. Alatae females have secondary rhinaria on
antennomere 6 differing in shape from narrow transverse

Figure 1. Prociphilus fraxinifolii, structural details. 1 — an-
terior part of the body of adult apterous female from above,
2 — apterous female with embryos from below, 3 — last an-
tennal segment of apterous female, 4 — rostrum of apterous
female, 5 — antenna of alatae female
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secondary rhinaria on antennomere 3. Antennomere 3 as
long as 3x antennomere 2. Besides that, they differ from
those of P bumeliae, and P, fraxini in antennomere 5 with 4
secondary rhinaria, antennomere 6 with 2 irregular-rounded
secondary rhinaria (1-5 rhinaria after Blackman and Eastop
(2016)). Apterous mature females of P. (M.) fraxinifolii dif-
fer from morphologically close P (Pulvius) probosceus in
rostrum very short, with apical segment (really the 4" + 5*
segments joined together) with 3 accessory hairs (2 hairs
after Blackman and Eastop (2016)).

Mature and immature apterous viviparous females of
P. (M.) fraxinifolii are pale green or pale yellow in colour.
Nymphs are pale green with pale yellow thoraces. Alatae
viviparous females have grey heads and thoraces and pale
green abdomens. Ocelli and compound eyes (in alatae fe-
males and nymphs) are black. All morphs are covered by
white wax, besides that, mature and immature apterous fe-
males bear thick curved white wax threads.

Results

Characteristic leaf nests with colonies of P. (M.)
fraxinifolii were detected on F. pennsylvanica in three lo-
calities in Moscow: Mitino (three trees), Trikotazhnaya (two
trees) and Leninsky Prospect (two trees), as well as in three
localities in Zelenograd: the 11th district (two trees), the
2nd district (two trees) and the 4th district (three trees).
Groups of colonized trees occurred in the same plantations
along the streets with the trees unaffected by the pest. All
trees, where aphids were found, have emergence holes of
Agrilus planipennis, like the most of F. pennsylvanica trees
in Moscow Region. But the canopies of these trees were
not thinned. Up to 20 leaf nests were observed on each

Figure 2. Prociphilus fraxinifolii on Fraxinus pennsylvani-
ca in Moscow Region (Russia). 1,2 —Malformations or leaf
nests caused by these aphids; 3 — the leaf with a colony of
P. fraxinifolii
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tree. A leaf nest is formed by a deformed shortened shoot
with tightly curled leaves. It is a “nest” for aphid colony
consisting of apterae and alatae viviparae (Figure 2). A
colony is immersed in the thick wax produced by insects.
Aphids excrete large amounts of white honeydew, which is
seen on the leaves under the “nests”. Since the groups of
colonized trees have been detected in different localities,
there is no doubt that the pest has established in the
region.

Predators, in particular, ladybirds, easily penetrate to
the leaf nests. It is known that the outbreak of P (M.)
fraxinifolii sometimes facilitates the outbreak of ladybirds
(Torres-Acosta and Sinchez-Pena 2015). The following
coccinellids have been found on F pennsylvanica affected
by P. (M.) fraxinifoliiin Moscow Region: 4dalia bipunctata
(Linnaeus 1758), Psyllobora vigintiduopunctata (Linnaeus
1758), Exochomus quadripustulatus (Linnaeus 1758), Calvia
decemguttata (Linnaeus 1767) and Halyzia sedecimguttata
(Linnaeus 1758).

Discussion

Prociphilus (M.) fraxinifolii affects both species in-
troduced from North America (F. pennsylvanica, F.
americana, and F. velutina) and F. excelsior native to Eu-
rope (Hataj and Osiadacz 2017). We found P. (M.) fraxinifolii
on F pennsylvanica only, because F. excelsior is rare in
Moscow. The opinions about the harmfulness of P. (M.)
fraxinifolii are contradicting. Pérez Hidalgo and Mier Du-
rante (2012) suppose that these aphids do not seem to cause
any significant harm to trees. But Hataj and Osiadacz (2017)
argue that P. (M.) fraxinifolii can significantly damage the
tree. Our observations confirm the latter point of view. First,
the formation of leaf nests reduces the growth of shoots
and causes their premature dieback. This has a significant
negative impact, since mainly young trees are affected and
up to 20 leaf nests appear on one tree. Second, the large
amount of honeydew produced by P. (M.) fraxinifolii facili-
tates the development of harmful fungi. About all of the
trees affected by these aphids in Moscow Region were also
strongly affected by powdery mildew on the leaves.

Prociphilus (M.) fraxinifolii is spreading in Europe
very quickly. The spread of P. (M.) fraxinifolii in the east-
ern part of the range has been described by Martynov and
Nikulina (2016). In 2005, in only two years after the first
finding in Europe in Budapest, the pest was recorded in the
west of Ukraine — in Uzhgorod (Transcarpathian region). In
2012 it appeared in the centre of Ukraine: in Kyiv. Three
years later it was firstly recorded in the east of the country:
in Donetsk and Luhansk Regions. In summer 2016 the pest
became very common in urban plantations of Donetsk and
was for the first time recorded at the border of Russia and
Ukraine. Now P. (M.) fraxinifolii is recorded much further
north. The distance between Moscow and the nearest lo-

calities of P. (M.) fraxinifolii known before is more than 700
km. It indicates that the dispersal of the pest to the centre of
European Russia was not natural, but represented an acci-
dental introduction by human. It is not surprising that the
pest was introduced just to Moscow. It is the largest city of
Europe, the main transport hub of Russia, and therefore the
main centre of insect invasions. Alien insects are often in-
troduced to this city and after the establishment quickly
spread to other regions (Orlova-Bienkowskaja 2017).

It seems that P. (M.) fraxinifolii appeared in the centre
of European Russia just recently, because it was not found in
2013-2016 in spite of our intensive surveys of ashes in dif-
ferent regions, especially in Moscow Region. The character-
istic leaf nests are easy to notice, but they were not found
until the autumn 2017. Now the pest has not yet become very
abundant in Moscow Region. Only some individual foci (small
groups of trees affected by the pest) are found in Moscow
Region. Only about 1% of surveyed trees are affected by the
pest. But it is quite possible that the strong outbreak will
happen for the foreseeable future as it was observed before
in Donetsk (Martynov and Nikulina 2016). In the period ahead,
P (M.) fraxinifolii can spread to other regions of European
Russia and neighbouring countries.

By now Moscow Region has become the only region
where all three alien species seriously damaging ash are
recorded: Agrilus planipennis appeared in 2003,
Hymenoscyphus fraxineus reached Moscow by 2014
(Musolin et al. 2017, Selikhovkin et al. 2017) and P.(M.)
fraxinifoliireached Moscow by 2017 (current communica-
tion). This makes it possible to study ecological interac-
tions among these species.

Conclusions

1. The record of P.(M.) fraxinifolii 700 km far from pre-
viously known range indicates that this pest is spreading
quickly and its dispersal is connected with an accidental
introduction by human.

2. The record of established population of P.(M.)
fraxinifolii in Moscow is of great importance for forestry,
plant protection and plant quarantine services of Russia,
Belarus, Estonia, Latvia and Lithuania, since an alien spe-
cies established in this large city can quickly spread to all
directions.

3. Moscow has become the only region, where ash
trees are affected by Agrilus planipennis, Hymenoscyphus
fraxineus and P.(M.) fraxinifolii and ecological interactions
among these species can be studied.
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