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Cinara curvipes (Patch, 1912), a Nearctic aphid species first recorded in Europe at the
turn of the millenium, has invaded almost one quarter of the continent during the past

15 years. This communication gives information about the first reports from Poland,
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summarises the species’ conquest of Europe and gives forecasts and possible explana-
tions for such a rapid expansion. An identification key to aphid species on 4bies is pro-

vided to help monitor its further expansion, as well as for the benefit of forestry and
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phytosanitary services.

Introduction

About 200 aphid species of the genus Cinara (Lachni-
dae) are known worldwide: 21 of them infest Abies spp.
(Blackman and Eastop 2015), but only three species have
so far been reported from Europe (Holman 2009).
Numerous reports have been recently published
on harmful aphid species — both native (e.g. Halaj and
Osiadacz 2015, Martin 2010, Osiadacz and Hataj 2014,
Vuceti¢ et al. 2014) and alien (e.g. Coeur d’acier et al.
2010, Hataj et al. 2011, Pérez Hidalgo and Mier Durante
2012, Rakauskas et al. 2015) — expanding their distri-
bution ranges in Europe. Cinara curvipes (Patch) — the
bow-legged fir aphid — is one such alien species, original-
ly from North America, where it is widespread (Maw et
al. 2000; Voegtlin and Bridges 1988). The first reports of
C. curvipes in Europe date back to the late 1990s, and in-
terestingly, relate almost simultaneously to three disjunct

regions of the continent: the United Kingdom (Martin
2000), Germany (Gottschalk 2001, Scheurer 2001) and
Serbia (Poljakovi¢-Pajnik and Petrovi¢-Obradovic¢ 2002).
Further reports, after a period without any, come from
2007-2009, when C. curvipes was still expanding its dis-
tribution in the United Kingdom (Baker 2009) and Ger-
many (Scheurer 2009), but in the meantime it was found
in Switzerland (Angst et al. 2007), the Czech Republic
(Olbrechtova 2007), Slovakia (Nakladal et al. 2007) and
Slovenia (Jurc et al. 2009). There were no further reports
of a significant expansion of its range until 2013-2014,
when it was found in Hungary (Bodor 2013) and Austria
(Perny 2014), and there is a recent report from Turkey
(Goriir et al. 2015). In 2014 it was found in Poland for the
first time (Gliwice, 11.04.2014; Zabrze, 26.04.2014). The
following year, as well as in further localities in Upper
Silesia (Bytom, 16.05.2015; Ruda Slaska, 24.05.2015), it
was found in the Wielkopolska-Kujawy Lowland (Biale
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Blota near Bydgoszcz, 03.05.2014; Konin, 01.06.2015;
Bukowiec Gorny near Leszno, 09.05.2015; Poznan,
21.05.2015) (Fig. 1). Aphid samples (wingless and
winged morphs) were collected from colonies of several
hundred individuals that were feeding on the lower trunk
parts or older branches of Abies concolor (Fig. 2) and A.
alba (Upper Silesia: Ruda Slaska, 24.05.2015).

The information on the sightings of this species, al-
though not ‘hard evidence’, may suggest an explanation
for this aphid expansion, namely, that it is happening by
natural dispersal rather than by trade in infested plants
(although this possibility cannot be ruled out). Winged
females (migrants) disperse not only through active
flight; above all, given the significant distances between
sightings, they appear to move passively with the aerial
plankton. It is reasonable to assume that this could be the
way in which the species has invaded Europe. It must be
pointed that large scale dispersion happens occasional-
ly. Irruptions sometimes occur, especially when warm-
er winters are favourable to the species’ development.

This aphid can undergo not only a complete life cycle
with sexual morphs and overwintering eggs (holocyclic
development), but also permanent parthenogenesis (an-
holocyclic development) with overwintering wingless
adults and larvae. During mild winters the survival rate
of these morphs increases significantly and in early spring
very large colonies appear, in which the proportion of
winged morphs can reach 30%, and later as much as 90%
(Scheurer and Binazzi 2004). The potential to infest new
host plants in new areas is therefore very considerable.
One can therefor speculate that local and global climate
changes leading to warming (Spencer et al. 2015), and
boosting the activity of sucking insects (Rouault et al.
2000), constitute one of the factors governing the expan-
sion of the bow-legged fir aphid. Moreover, only a few
predators that naturally control its abundance have been
found (Olbrechtova 2007, Scheurer and Binazzi 2004),
and no parasitoids have been reported (Stary and Havel-
ka 2008). During this study larvae of Harmonia axyridis
(Pallas) (a ladybird, also invasive) were for the first time
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Figure 1. Distribution of Cinara curvipes in Europe — records in particular periods and predicted expansion. 1. recorded in 1999-2001;
2. recorded in 2007-2009; 3. recorded in 2013-2015; 4. 1% records in Poland; 5. probable expansion routes.
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found in these aphid colonies, but only at two sites, in
small numbers, and not during the peak abundance of the
aphid population (+ 3 larvae / 200 aphids). As observed
by others (Jurc et al. 2009, Scheurer 2009, Scheurer and
Binazzi 2004) ants (Lasius niger L., Myrmica rubra L.)
were present in some aphid colonies, but only at one
quarter of the sites examined by us.

C. curvipes is an oligophagous species which in its
original area infests many coniferous trees (Abies bal-
samea, A. concolor, A. grandis, A. lasiocarpa, A. mag-
nifica, A. religiosa, Picea engelmannii, P. glauca, Pinus
contorta). Most of these plants are grown in Europe as
decorative trees and here, too, they were found to have
been attacked by the bow-legged fir aphid. However, its
first sighting was on the Mediterranean Cedrus atlantica
(Martin 2000), and later ones were on coniferous trees
from Asia (4dbies koreana, A. nordmanniana, A. veitchii,
Cedrus deodara, C. libani) (Bodor 2013, Gottschalk
2001, Scheurer 2009). Interestingly, in Europe bow-leg-
ged fir aphids were found to be infesting American co-
nifer species (4dbies procera, Picea pungens, Pseudotsu-
ga menziesii, Tsuga canadensis) that they have not been
recorded from in North America. However, it should be
noted that there are no European records from Pinus, and
only one record of it occuring on North American Pinus
(Voegtlin 1976, cited in Blackman and Eastop 2015).

This constant increase in the number of host species
confirms the expansive nature of this species. In addi-
tion, being an acclimatised alien species, it can pose

Figure 2. Cinara curvipes on the trunk of 4bies concolor (29 May 2015) [photo by M. Kreciata].

a significant threat to native plants (Halaj et al. 2011).
Earlier reports (Jurc et al. 2009, Scheurer 2009) and our
current observations confirm that native European conif-
erous trees (Abies alba and Picea omorika) are being at-
tacked. Although at present the threat posed by this pes-
tiferous aphid is deemed low (EPPO 2015), it did lead
to the death of the A. concolor trees it invaded in Serbia
(Poljakovi¢-Pajnik and Petrovi¢-Obradovi¢ 2002). Our
observations from this year (2015) suggest that the in-
festation by C. curvipes of one of the two 4. alba that it
colonised (about 15-year-old, 3.5 m tall trees, in a pri-
vate garden in Ruda Slaska) caused its condition to de-
teriorate (signs of drying out). In addition, the enormous
quantities of honeydew produced by the vast colonies of
these aphids decrease the aesthetic value of the attacked
plants (also because they then attract large numbers of
wasps and ants), and the possible growth of mould can
lead to economic losses (Furniss and Carolin 1978),
which is of importance to growers of ornamental coni-
fers (Bodor 2013, Perny 2014). During its peak produc-
tion time (in late summer and autumn), honeydew was
collected by bees. This was not a frequent or widespread
phenomenon in Poland, although it has been observed
by other workers (Scheurer and Binazzi 2004). For an
unexplained reason (possibly related to chemical compo-
sition?), bees seem to prefer the honeydew of indigenous
Lachnidae species.

C. curvipes has a high biological potential: holo- and
anholocyclic development, oliogophagism leading to
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polyphagism, vast colonies with a large proportion of
winged morphs and their dispersal with the aerial plankton,
and a small number of natural enemies. Consequently, we
expect the species’ range to expand further and the number
of host plant species to increase. Since this aphid species has
been reported from European coniferous trees, natural fir
forests need to be monitored for the presence of C. curvipes,

especially in montane and submontane areas, which are
especially vulnerable to change.

Fir trees, both native and introduced, are infested by
several other aphid species besides Cinara spp. (Aphi-
doidea). A key is appended to facilitate their identification
by entomologists and other interested parties (e.g. forest
and phytosanitary services).

Key to aphids (Aphidoidea) feeding on 4bies in Europe

Aphids feed on UNAerground Parts OF firS ... et 2
Aphids feed on ground parts of firs
Siphunculi absent, aphids live in colonies densely covered wWith Wax ...........coviiiiiiiiiiiiiiiiiii e, Prociphilus spp.

[Two species whose wingless generation morphs on the fir roots are nearly indistinguishable. In P. bumeliae (Schrank,
1801) the posterior pair of wax gland plates on head is better developed than the anterior pair, while in P. fraxini (Fabri-
cius, 1777) the posterior pair of these plates is not better developed or is absent].

Siphunculi present, aphids live in colonies not covered with a dense wax.................... Cinara confinis (Koch) (see below)
Siphunculi very long, many times longer than the diameter of their base (up to about a quarter of the length of the
10T | R PP PO PP SPPPTT 4
Siphunculi as broad hairy cones, not longer than their diameter at the base, or absent ...5
Processus terminalis of last antennal segment at most 1.6 times as long as the base of this segment (from 1.1 to 1.6). Ln‘e

wingless pale green, with two darker green longitudinal stripes: green spruce aphid ........ Elatobium abietinum (Walker, 1849)
Processus terminalis of last antennal segment at least 1.7 times as long as the base of this segment (from 1.7 to 2.5).
Life wingless greenish, similar in colour to their host’s needles ............ Elatobium blackmani Binazzi & Barbagallo, 1997
Head of wingless adults fused to pronotum. On dorsum of abdomen there are well developed glandular plates and there-
fore the living aphids are densely covered with wax wool. Winged morphs with the characteristic long (extending to the tip
of the wing), narrow and pointed (sickle-shaped) pterostigma: balsam twig aphid ............ Mindarus abietinus Koch, 1857
Head of wingless adults not fused to pronotum. Dorsum of abdomen devoid of glandular plates and therefore the living
aphids are not densely covered with wax wool. Winged morphs with a pterostigma of another shape ...............ccccoee 6
Live wingless aphids green (very rarely pale brown), and feeding solely on young shoots and small branches, where they
stay on the needles. Eyes are very clear and red. Siphuncular cones pale. Maximum diameter of the base of the siphun-
cular cone less than 3 times the diameter of the siphuncular aperture (less than 0.3 mm): green-striped fir aphid.......
............................................................................................................................. Cinara pectinatae (Nordlinger, 1880)
Live wingless aphids dark (brown or greenish-black to black), feeding in colonies on the trunk or branches. Eyes are not
very clear, darkish. Siphuncular cones dark. Maximum diameter of the base of the siphuncular cone more than 3 times
the diameter of the siphuncular aperture (more than 0.3 MIM) ..o 7
Siphuncular cones with hairs of two types: thicker and long — about 1.5-2 times as long as the diameter of the siphun-
cular aperture; thin and short — about as long as the diameter of the siphuncular aperture, usually shorter. Live wingless
aphids dark brown or greenish-black, with a double row of blackish, slightly shining speckles and small flecks of fine
wax in transverse rows. Hind tibiae are straight. Aphids feed on ground plant parts, but during the summer they have
also been found on the roots: black-stem aphid ..........cccoooiiiiiiiiiii Cinara confinis (Koch, 1856)
Siphuncular cones only with long hairs, usually about 1.5 times as long as the diameter of the siphuncular aperture,
sometimes longer. Live wingless aphids shiny or dull grey-black, sometimes developing a covering of pale grey wax,
especially on the thorax and along each side of the dorsum. Hind tibiae are distinctly curved: bow-legged fir aphid......
....................................................................................................................................... Cinara curvipes (Patch, 1912)
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