BioRisk 4(1): 435474 (2010) Apesrreviswedopen-sccessiourral
doi: 10.3897/biorisk.4.57 RESEARCH ARTICLE % B I O R I S k

www.pensoftonline.net/biorisk

Aphids (Hemiptera,Aphididae)
Chapter 9.2

Armelle Ceeur d’acier', Nicolas Pérez Hidalgo?, Olivera Petrovi¢-Obradovié®

| INRA, UMR CBGP (INRA / IRD / Cirad / Montpellier SupAgro), Campus International de Baillarguet,
CS 30016, F-34988 Montferrier-sur-Lez, France 2 Universidad de Ledn, Facultad de Ciencias Bioldgicas y
Ambientales, Universidad de Ledn, 24071 — Ledn, Spain 3 University of Belgrade, Faculty of Agriculture,
Nemangjina 6, SER-11000, Belgrade, Serbia

Corresponding authors: Armelle Coeur d'acier (coeur@supagro.inra.fr), Nicolas Pérez Hidalgo (nperh@unile-
on.es), Olivera Petrovié-Obradovic (petrovic@agrif.bg.ac.rs)

Academic editor: David Roy | Received 1 March 2010 | Accepted 24 May 2010 | Published 6 July 2010

Citation: Coeur d’acier A (2010) Aphids (Hemiptera, Aphididae). Chapter 9.2. In: Roques A et al. (Eds) Alien terrestrial
arthropods of Europe. BioRisk 4(1): 435-474. doi: 10.3897/biorisk.4.57

Abstract

Our study aimed at providing a comprehensive list of Aphididae alien 0 Europe. A total of 98 species
originating from other continents have established so far in Europe, to which we add 4 cosmopolitan spe-
cies of uncertain origin (cryptogenic). The 102 alien species of Aphididae established in Europe belong to
12 different subfamilies, five of them contributing by more than 5 species to the alien fauna. Most alien
aphids originate from temperate regions of the world. There was no significant variation in the geographic
origin of the alien aphids over time. The average introduction rate was 0.5 species per year since 1800.
The mean number of newly recorded species per year decreased since 2000 but this pattern may change

in the following years.
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9.2.1. Introduction

About 4700 species of Aphididae have been described worldwide (Remaudiére and
Remaudiére 1997). About one third of these species are present in Europe. As for many
other taxonomic groups, very few checklists of alien Aphididae have been available
for Europe until recently. In 2002, Geiter et al. (2002) published a list of 131 species
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considered non-indigenous in Germany and Nobanis (2005) listed 34 species of non-
native Aphididae in its geographic area in 2005. Lampel and Gonseth (2005) listed
37 species alien to Switzerland in 2005 whilst Rabitsch and Essl (20006) listed 40 alien
aphid species from Austria in 2006. The differences in the number of species consid-
ered non-indigenous clearly reflect differences in the composition of the fauna of each
country, but also reflect differences in the definition of ‘alien’. Lampel and Gonseth
(2005) considered only species of non-European origin whereas Geiter et al. (2002)
included all species considered non-native to Germany.

The goal of this work is to provide a first comprehensive list of Aphididae alien z0
Europe. Aphid species originating from one European country and introduced into
another, i.e. species alien iz Europe such as Diuraphis noxia (Kurdjumov, 1913) and
Brachycorynella asparagi (Mordvilko, 1929), will not be considered in this work. These
species may have an invasive status in the area where they were introduced but it ap-
peared difficult to disentangle human- mediated introductions from natural expansion.

To define the species present in Europe, we used the list of European Aphididae
elaborated by Nieto Nafria for Fauna Europaea (Nieto Nafria et al. 2007). We com-
piled information about each species from published sources and experts to define
their origin, i.e. European vs non-European. Among the references consulted, the lists
cited above and the three comprehensive books by Blackman & Eastop (Blackman and
Eastop 1994, 2000, 2006) proved to be particularly useful. Once a first list of alien
aphids had been defined, we sought additional information, such as the date of first
occurrence in Europe. June 2008 was the cut-off date for our literature survey. All the
information collected for the 102 species considered is provided in Table 9.2.1.

9.2.2. Taxonomy of alien species

The delineation of the taxa included under the family name Aphididae has varied over
the last 50 years. Here, we use Aphididae sensu Eastop and Hille Ris Lambers (1976)
and Remaudi¢re and Remaudi¢re (1997). Therefore, we did not consider Adelgidae
and Phylloxeridae in this chapter. Taxonomy and nomenclature are as described by Re-
maudiére and Remaudiére (1997), Nieto Nafria et al. (1998), Quednau (1999, 2003),
and Eastop and Blackman (2005). Some of the names cited in published studies could
not be clearly attributed to a currently valid taxon and were therefore excluded.

A total of 98 species present in Europe but originating from another continent
have been listed to date, to which we can add four cosmopolitan species of uncertain
origin (cryptogenic) (Table 9.2.1). For comparison, the European aphid fauna cur-
rently includes 1,373 species (Nieto Nafria et al. 2007), meaning that 7.4 % of the
European aphid fauna is of alien origin.

The 102 alien species of Aphididae established in Europe belong to 12 different
subfamilies, most of which are already represented among the native entomofauna (Fig-
ure 9.2.1). However, three subfamilies (Greenideinae, Lizerinae and Neophyllaphidi-
nae) were not known in Europe before introductions. Each of these three subfamilies
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is represented by a single species. Greenidea ficicola is a member of the Greenideinae
subfamily widespread in eastern regions and living on several species of Ficus. It was
introduced into Italy in 2004 and seems to be widespread in Southern Europe (ltaly,
Spain and Malta) (Barbagallo et al. 2005a, Mifsud 1998). Paoliella eastopi, a species be-
longing to the Lizerinae described from Kenya, has only been found in one European
country, England. All Paoliella species are of African origin. Neophyllaphis podocarpi,
the only Neophyllaphidinae species known in Europe, originates from Asia and was
recorded on Podocarpus in Italy in 1990 (Limonta 1990) but appears to have spread.
Five subfamilies contribute more than five species to the alien fauna (Figure 9.2.1). The
subfamily Aphidinae predominates, accounting for 59% of the alien Aphididae, fol-
lowed by Calaphidinae (16%), Lachninae (5.8%), Eriosomatinae (4.8%) and Chaito-
phorinae (4.8%). These five subfamilies are also the most species-rich in native species.
Each of the other seven subfamilies accounts for less than 1% of the alien Aphididae
(Figure 9.2.1). The Hormaphidinae is the only subfamily represented by more alien
than native species (4 species vs 1).

The taxonomic composition of the alien entomofauna is highly diverse at genus
level. The 102 alien species belong to 58 different genera (Table 9.2.1). Thirty-two
(55%) of these genera are represented in Europe by only non-native species and 40
(69%) contribute only one species to the alien fauna. The genus Aphis is the most rep-
resented, with eight species. This is not surprising, given that this genus contains more
than 10% of the world’s Aphididae and is abundant in all biogeographical regions of
the world. This is not the case for another two species-rich genera, the North American
llinoia (seven alien species in Europe and 54 species worldwide) and the Asian 77noc-
allis (six alien species in Europe and 25 species worldwide). Although the genus Cinara
is the second most species-rich genus in the world, with 222 species worldwide, three
quarters of which being of non-European origin, surprisingly only three alien species
from this genus are present in Europe

9.2.3. Temporal trends

The date of the first record in Europe is known, with various degrees of precision, for
94 of the 102 alien aphid species (Table 9.2.1). The precise date of arrival is unknown
for most species because their introduction was unintentional (see below 9.2.5) and
large delays may occur between the date of introduction and the date of reporting.
However, in certain cases, introduction is relatively well documented, available data
suggesting that the date of the first report was close to the date of introduction. This
is the case for recent introductions, such as the species detected and monitored by
the permanent aerial suction-trap network “Euraphid”. This system of aphid flight
surveys, based on a 12.2 m.-high suction trap, was developed by the Rothamsted Ex-
perimental Station in the 1960s (Taylor and Palmer 1972). This device is now used in
several European countries, as part of integrated control networks, and has also proved
useful for studies of the long-range dispersal of alates and for the regular detection of
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Percentage of species in the subfamily Percentage of alien species
vs. total species in the considered fauna in the subfamily vs. total aliens in Europe
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Figure 9.2.1. Taxonomic overview of the aphid species alien to Europe compared to the native European
fauna and the world fauna. Subfamilies are presented in a decreasing order based on the number of alien
species. Species alien #0 Europe include cryptogenic species. Data about native European aphids from
Fauna europaea (Nieto Nafria et al. 2007); world data from Remaudi¢re and Remaudiere (1997). The

number over each bar indicates the number of species observed per subfamily.

aphid species new to the national or European fauna (Hullé et al. 1998). In France,
a network of five such traps spread over the territory has been monitoring the aphid
species trapped since 1978. This system detected four species new to Europe between
1984 and 1988 (Hullé et al. 1998): Eisigella californica (Turpeau and Remaudiére
1990), Klimaszewskia salviae (Leclant and Remaudiere 1986), Myzocallis walshii (Re-
maudiére 1989), and Tinocallis takachibhoensis (Leclant and Remaudiére 1986), and
has monitored the extension of their geographical range in France. In a very small
number of cases, more ancient introductions have also been documented, generally for
important pest species. For example, the occurrence of Eriosoma lanigerum, a pest of
apple trees originating from North America, was noted for the first time in a nursery
in the outskirts of London in 1787 (Balachowsky and Mesnil 1935). The species was
described by Hausmann in 1802, based on material from Germany, where aphids had
been found in nurseries, causing extensive damage. In 1812, the species was found in
France, by 1841, it was found in Italy and in 1870 it was reported in Switzerland. E.
lanigerum has subsequently spread gradually to all temperate countries of the world
(Balachowsky and Mesnil 1935, Marchal 1928).

For most alien species, the date of first report sighting may not correspond to the
date of introduction and secondary expansion. For example, the pest species Myzus
persicae, Panaphis juglandis, and Chromaphis juglandicola were all reported for the
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first time in Europe between 1800 and 1849, but they were probably introduced
long before along with their host plants. The primary host of Myzus persicae, the
peach tree, grown since classical times in the Mediterranean basin, was imported
to Europe from Persia, but probably originated from western China, where it has
been cultivated since 5,000 yr BP (Faust and Timon 1995). The host plant of Chro-
maphis juglandidola and Panaphis juglandis, the walnut, may have been introduced
to Europe from Persia during the classical era, but this remains a matter of debate
(Huntley and Birks 1983). Even for more recent introductions, the time lag between
introduction and the first reported sighting may be considerable, particularly if the
species concerned is not a pest. The date on which a taxonomic group was first
recorded is therefore more likely to refer to the period during which it was studied
for the first time. Borner between 1930 and 1952 made the largest single advance
to studies of the aphid fauna of Europe, with the publication of “Europae Centralis
Aphid” (Bérner 1952). This catalysed intensive studies of the aphid fauna in various
European countries over the following 20 years. The increase in the number of intro-
duced species observed between 1950 and 1974 is partly attributable to this increase
in taxonomic and faunistic activity.

Bearing these biases in mind, and taking the first recorded sighting as a proxy
for the date of introduction, the mean rate of introduction since 1800 was 0.5 spe-
cies per year. A similar rate has also been reported for a more recent period (0.42
between 2000 and 2007). The number of introductions increased in the second half
of the 20th century (Figure 9.2.2). The mean number of new records increased from
0.3-0.4 per year before 1950 to more than 1.3 per year between 1950 and 1974. The
mean number of introductions per year has decreased since 2000, but this pattern
may change again in the future. The three most recent alien aphid species introduced
to Europe are Aphis illinoisensis, a Nearctic species and a pest of vineyards introduced
into Crete in 2005 (Tsitsipis et al. 2005), Prociphilus fraxiniifolii, also of Nearctic ori-
gin, introduced into Europe in 2003, (Remaudié¢re and Ripka 2003), and Greenidea
ficicola, a tropical species, probably originating from Asia, introduced into Sicily in
2004 (Barbagallo et al. 2005a).

9.2.4. Biogeographic patterns

9.2.4.1 Origin of alien species

A precise continent of origin was ascertained for 90.2% (92 species) of the alien
Aphididae species, whereas 5.9% (six species) of the alien species were known only to
be native to tropical or subtropical regions and 3.9% (four species) were of unknown
origin (cryptogenic, Table 9.2.1, Figure 9.2.3).

The cryptogenic species include the polyphagous pest species Myzus persicae and
M. cymbalariae, which have a cosmopolitan distribution. Data concerning their host
plant relationships and the distribution of other species of the genus Myzus, strongly
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Figure 9.2.2. Changes over time in the mean number of first sightings per year of aphid species alien #o

Europe from 1492 to 2007. The number to the right of the bar indicates the absolute number of species

reported for the first time during the corresponding time period.

suggest that these species originate from a continent other than Europe. Many other
cosmopolitan species are not included in this list because they are thought to be of
European origin, e.g. Acyrthosiphon pisum, Brevicoryne brassicae, although their origin
is unclear and it remains possible that they were introduced into Europe by humans a
long time ago.

Most of the alien aphid species in Europe originate from temperate regions of
the world. Asia and North America have contributed the largest numbers (each
43.1%, Figure 9.2.3). Most of the Asian species originated from temperate zones
(32 species), and only four species (Cerataphis brasiliensis, Cerataphis orchidearum,
Greenidea ficicola, and Stomaphis mordvilkoi) are known to have originated from
tropical Asia. Only four alien species in Europe are of African origin. Two of these
species come from North Africa (Cinara laportei and C. cedri) and two from sub-
Saharan regions (Aloephagus myersi and Paoliella eastopi). No alien aphid species has
yet been introduced into Europe from Australasia or South America. The propor-
tions of aphids of different geographical origins in the alien aphid fauna of Europe
have remained fairly constant over time (Figure 9.2.4) and seem to reflect the spe-
cies diversity of the donor continents. Most of the described aphid species are of
temperate origin, with Aleyrodidae and Coccoidea appearing to replace aphids in
the tropics and subtropics (Dixon 1998). With only 219 (Remaudiére et al. 1985)
and 180 (Hales 2005) species, respectively, sub-Saharan Africa and Australia have
a very poor aphid fauna. By contrast, 1,416 species are found in North America
(Foottit et al. 2006) and 1,007 species are found in China (Qiao and Zhang 2004).
Thus, the origins of the alien species in Europe might reflect regional species di-
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Figure 9.2.3. Geographic origin of the alien species of Aphididae established in Europe.

versity rather than preferential routes of introduction from North America and
temperate Asia.

9.2.4.2. Distribution of alien species in Europe

Alien Aphididae species are not evenly distributed within Europe (Figure 9.2.5). The
number of alien species present in a country is significantly and positively correlated
with the number of native species recorded in that country (r=0.6226, p<0.001). This
may reflect differences in sampling intensity and in the number of local taxonomists.
The number of alien species also seems to be weakly positively correlated with the total
area covered by each country (r=0.3361, p=0.0182). Similarly, the number of native
species is strongly correlated with the area of the country (r=0.6803, p<0.001).

The top ten countries/regions within Europe with the largest numbers of recorded
alien aphid species are: Great Britain (64), mainland France (63), mainland Italy (58),
mainland Spain (56), Sicily (Italy) (45), Germany (44), Switzerland (37), Madeira
(Portugal) (36), mainland Portugal (31), Czech Republic (29).

Alien aphid species are well distributed across Europe, with 58% present in at
least five European countries and 38% occurring in more than 10 countries or re-
gions. The polyphagous pest species, Myzus persicae, Macrosiphum euphorbiae and
Aphis gossypii are the most widely distributed alien species: they have been recorded
in 43, 41 and 40 countries or regions, respectively. Only one of the 15 species oc-
curring in more than half of the countries of Europe, Acyrthosiphon caraganae, is not
considered to be a pest of crop plants. This species, probably originating from the Al-
tai region, is now found in temperate regions throughout the Northern hemisphere,
where it lives on woody Leguminosae, particularly Caragana and Colutea species. In
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Figure 9.2.4. Cumulative numbers of alien aphid species established in Europe, by year and by geo-
graphic origin

most cases, it is not known whether the species expanded naturally after its establish-
ment in a country, or whether the extension of its distribution was driven by repeated
introductions from abroad.

Thirteen of the 19 species present in only two European countries have discon-
tinuous distributions, probably resulting from independent introductions. Thus, for
example Ericaphis wakibae has been found in Great Britain and the Czech Republic,
Chaitophotus populifolii in Germany and Serbia and Macrosiphum ptericolens in Poland
and Great Britain. A continuous but restricted area may be accounted for by recent in-
troductions, as for Aphis illinoisensis Shimer, 18606, a pest of grapevines introduced into
Greece in 2005 (Tsitsipis et al. 2005). This species has extended its range from Crete
to continental Greece and recently (2007) to the Mediterranean part of Montenegro
(Petrovic, personal communication).

Eight alien aphid species have each been found in only one European country.
Four of these species are confined to England, two to Italy, one to Swirtzerland and
one to the Ukraine. These species were all introduced before 2000 and have not spread
elsewhere since. They may be unable to colonise a wider geographical area in Europe,
they may have disappeared or they may simply have been overlooked.

9.2.5. Main routes and vectors for introduction into Europe

No cases of intentional introduction of aphids into Europe are known. All alien species
were therefore introduced accidentally. In a very small number of cases, the pathway
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Figure 9.2.5. Comparative colonization of continental European countries and islands by Aphididae
species alien to Europe. Archipelago: | Azores 2 Madeira 3 Canary islands.

and vector are precisely known. For example, two Japanese aphids, 7inocallis ulmiparv-
ifoliae and T zelkovae were introduced into Europe in 1973 with their hosts, bonsai
trees that were imported into Great Britain directly from Japan. The infested bonsai
trees had been in Great Britain for about six months before the aphids were detected,
and were growing in slatted wood buildings providing no effective physical barrier to
insect dispersal (Prior 1971).

In most cases, it is difficult to identify the vector of accidental introductions; most
have been inferred from the known biological requirements of the aphid species. Most
Aphididae have a high level of host-plant specificity and most alien species are there-
fore thought to have been introduced into Europe with their host plants. For example,
the Zakecallis species included in our list feed on bamboos of Asian origin. The Ne-
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Figure 9.2.6. Some alien aphids. a Spiraea aphid, Aphis spiracphaga. (Credit: Olivera Petrovi¢-Obradovi¢)
b Walnut aphid, Chromaphis juglandicola. (Credit: Olivera Petrovi¢-Obradovi¢) € Woolly apple aphid,

Eriosoma lanigerum. (Credit: Olivera Petrovi¢-Obradovi¢).

arctic aphid Prociphilus fraxinifolii has recently been detected in Budapest (Hungary)
(Remaudiére and Ripka 2003), but only on the North American red ash tree, Fraxi-
nus pennsylvanica Marsh. This aphid has not been found on European ash planted in
the same area. Two oriental species, Reticulaphis distylii and Greenidea ficicola, live on
several species of Ficus, all originating from tropical regions. These Ficus species have
been planted as ornamental trees in the warmest areas of the Mediterranean basin (Bar-
bagallo et al. 2005a). These two species of aphids are found on tropical fig trees, but
never on Ficus carica, the only European species of this genus. All these alien species
are thought to have been introduced into Europe through trade, but the aphid species
may have been introduced several years after their hosts. Impatientinum asiaticum is a
species originating from Central Asia. It was introduced into Europe in 1967, whereas
its host, Impatiens parviflora DC. was introduced into Europe much earlier, in the 19th
Century, subsequently escaping from botanic gardens to establish itself as a common
weed. The aphid was not introduced at the same time as its host plant in this case be-
cause the host plant is an annual, which was imported in the form of seeds. The aphid
arrived more than 100 years later, probably on an acroplane (Holman 1971, Tambs-
Lyche and Heie 1973). Another example is provided by Rhopalosiphoninus latysiphon,
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a pest species particularly damaging to potato. This species was not introduced into
Europe until the end of the 1+ World War, long after the introduction of its host plant,
and was transported with potatoes from the USA. It was subsequently found in Italy
(1921), the Netherlands (1930), Germany (1943), England (1945), Switzerland and
Austria (1949) (Remaudiére 1952).

Finally, we cannot exclude the possibility that some species originating in areas
close to Europe may have been transferred into Europe by wind, air streams or
windstorms. For example, it is difficult to determine whether Cinara laportei and
C. cedri were transferred with their host, the Atlas cedar, which was planted in
Europe, or whether these species colonised Europe following their introduction via
wind or air streams.

9.2.6.The ecosystems and habitats most frequently invaded

All aphids are phytophagous and their distribution is limited by the presence of their
host plants. Aphid species with a limited spectrum of host plants of exotic origin, not
present at natural sites, are restricted to artificial habitats, such as agricultural land, gre-
enhouses and parks and gardens. For example, //linoia liriodendri and Neophyllaphis
podocarpi feed on exotic trees (Liriodendron tulipifera L. and Podocarpus spp., respecti-
vely). As a result, these aphids are restricted to parks, gardens and city areas in which
these trees have been planted in Europe. Similarly, Cinara cedri and C. laportei which
feed specifically on Cedrus are restricted to forest areas in which their hosts have been
planted. Other species restricted to artificial habitats include tropical and subtropical
aphids present only in indoor conditions in Europe. These species were included in the
list because it is clear that they have become established in Europe. For example, Ce-
rataphis spp., particularly C. lataniae and C. orchidearum have repeatedly been found
in European greenhouses (Chapin and Germain 2005). Similarly, Sizobion luteum and
Pentalonia nigronervosa are considered to have been introduced into hothouses in Eu-
rope (Blackman and Eastop 2000). Another subtropical Cerataphis, C. brasiliensis, has
recently been found established outdoors in the south of the France (Chapin and Ger-
main 2005, 2004). Some aphid species have a less limited host range spectrum. They
can adapt to new hosts when introduced and may disperse in natural habitats. Cinara
curvipes, a species recently introduced into Europe, is known to feed on various species
of Abies in its native area (North America). In Europe, it is found on North American
Abies species, but also on native Abies species and has recently been reported on many
other conifers, including Picea, Tsuga, and Pinus (Scheurer and Binazzi 2004). C. cur-
vipes is found in parks, gardens and forests. It could potentially colonise all European
coniferous forests. Finally, polyphagous aphids, notably Myzus persicae, M. ascalonicus,
M. ornatus, Macrosiphum euphorbiae and Aphis gossypi, have established themselves on
many native plants in natural habitats.

Most of the alien aphids seem to have become established in the European envi-
ronment and habitats. However, some species, such as Paoliella eastopi and Macrosi-
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phum ptericolens have been recorded only once or twice, and it remains unclear whe-
ther these species are truly established. Other species, such as Rhopalosiphum parvae
Hottes & Frison (1931), a North American aphid found in Sicily in 1982 (Barbagal-
lo and Stroyan 1982), or Tuberocephalus higansakurae hainnevilleae Remaudiere & So-
rin, 1993, detected in France in 1990 on trees of Prunus subbirtella Miq. var. pendula
Y.Tanaka imported from Japan (Remaudiére and Sorin 1993), have been observed in
Europe but have since been eradicated. Such species are not included in our list.

9.2.7. Ecological and economic impact

Most of the alien Aphididae are recognised pests, feeding on crops, ornamental plants
and forest trees in Europe. Other alien Aphididae species may have remained unde-
tected because they feed on plants that are not commercially exploited. As for most
insects, much more is known about the economic impact of aphids than about their
ecological impact. Aphids cause direct (sap-feeding, deformation of their hosts) and
indirect (transmission of plant diseases, deposition of honeydew on the leaves) damage.

The economic impact of each species depends on (i) the type and extent of the
damage caused and (ii) the economic importance of the host. Of the 102 alien aphid
species in Europe, 52 are recognised pests of agricultural and horticultural crops
(Blackman and Eastop 2000). The polyphagous species Myzus persicae, Macrosiphum
euphorbiae and Aphis gossypii attack a wide range of vegetable crops, both indoors and
outdoors. They are vectors of many viral diseases and are probably the aphids with the
greatest economic impact in vegetable crops (Lampel and Gonseth 2005).

European orchards are attacked by several alien aphid species. Apple trees can be
severely damaged by the North American wolly aphid Eriosoma lanigerum and the
Asian species Aphis spiraecola. The recent introduction of Toxoptera citricidus into the
Iberian Peninsula (Portugal and Spain) (Ilharco et al. 2005) poses a serious threat to
Mediterranean citrus fruit production because this aphid is the principal vector of the
Triteza closterovirus of Citrus. Citrus trees in Europe are also the hosts of Aphis spirae-
cola and Toxoptera aurantii, two polyphagous species also capable of transmitting this
closterovirus, albeit with a lower efficiency.

The recent introduction and rapid dispersion of Aphis illinoiensis, a grapevine
aphid, poses a particular threat to viticulture in the Mediterranean area (Remaudiére
et al. 2003, Tsitsipis et al. 2005). Some alien aphids attack agricultural crops, often as
potential virus vectors. Rhopalosiphum maidis is known as a pest of maize and other
grain crops in Europe and transmits the persistent luteovirus “yellow dwarf” virus of
barley. The grass aphid, Hysteroneura setariae Thomas, 1878, has recently been recorded
in Spain (Melid Masid 1995). Its impact it difficult to predict because it usually lives on
wild grass species, but it may occasionally infect cereals and can transmit several viral
diseases to these crops. Macrosiphum albifrons is a widespread species in North America
that has been introduced into Europe (Stroyan 1981) where the damage it causes to
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lupins (Ferguson 1994) has stimulated recent research (Blackman and Eastop 2000).
Finally, Acyrthosiphon kondoi, which currently has a restricted distribution in Europe,
is known to be a serious pest of lucerne (Blackman and Eastop 2000).

Exotic Aphididae are not considered to be serious pests of forest species in Eu-
rope (EUROFOR 1994) by contrast to the major damage caused to agricultural and
horticultural crops. However, some species may cause economic losses. For example,
the North African species Cinara cedri and C. laportei have been reported to damage
plantations of Cedrus in southern France (Emonnot et al. 1967, Fabre 1976).

Finally, in addition to their measurable economic impact, some alien aphids may
have an aesthetic impact. The production of abundant honeydew and the distortions
induced by feeding may significantly modify the appearance of the foliage of orna-
mental plants in parks and private gardens. Appendiseta robiniae has such an aesthetic
impact on Robinia pseudacacia L., as does Prociphilus fraxinifolii on the red ash tree
Fraxinus pennsylvanica and Illinoia liriodendri on Liriodendron tulipifera.

9.2.8. Conclusion

There are several possible reasons for the overrepresentation of Aphididae in the alien
insect fauna of Europe. First, aphids are phytophagous insects and many are pests
of economically important host plants (Blackman and Eastop 2000). For this rea-
son, many studies are carried out on the distribution, taxonomy and biology of this
family. New alien species of Aphididae are therefore more likely to be detected than
new members of other taxonomic groups, and this effect is enhanced by standard
phytosanitary procedures. Second, aphids have the ability to reproduce both parthe-
nogenetically and sexually. Several species can reproduce exclusively by parthenogen-
esis, and all species can potentially maintain parthenogenetic populations throughout
the year in areas of mild climate. Consequently, very few introduction events, and
theoretically even the introduction of a single parthenogenetic female, may lead to
the development of a population and the establishment of an alien species. Third,
although aphids, as a group, are cosmopolitan, they are most strongly represented in
temperate regions. Consequently, most of the World’s aphids live in climatic condi-
tions similar to those of Europe and are therefore preadapted to establishment where
suitable hostplants are present. Moreover, global warming is also likely to promote
the survival of alien tropical and subtropical species, at least locally (e.g. along the
Mediterranean coast). Finally, aphids are small insects easily transported around the
globe with plant materials.

These factors and trends are unlikely to change and the number of introductions
of alien Aphididae observed in Europe will probably continue to increase, due to both
environmental (climate change) and economic factors (expanding markets and globali-
sation, and the ever increasing numbers of goods transported and agents of transport).



448 Armelle Coeur d’Acier et al. / BioRisk 4(1): 435—474 (2010)

References

Aguiar AME Fernandez A, Ilharco FA (1994) On the sudden appearance and spread of the
black citrus aphid Zoxoptera citricidus (Kirkaldy) (Homoptera Aphidoidea) on the island of
Madeira. Bocagiana 168: 1-7.

Aguiar AME, Ilharco FA (1997) New records for aphids (Homoptera: Aphidoidea) from Ma-
deira Island. Boletin de Sanidad Vegetal — 23: 565-570.

Aguiar AME Tlharco FA (2001) Aphids (Homoptera : Aphidoidea) from Madeira Island — New
records and Corrections. Boletin de Sanidad Vegetal - Plagas 27: 323-336.

Angst A, Scheurer S, Forster B (2007) First record of Cinara curvipes (Patch) (Homoptera,
Aphididae, Lachnidae) on Abies concolor in Switzerland. Mitteilungen der Schweizerischen
Entomologischen Gesellschaft 80: 247-252.

Arzone A, Vidano C (1990) Exotic insects newly introduced in Italy and Piedmont. /nformatore
Fitopatologico 40: 47-54.

Balachowsky A (1933) L. Sur la présence en France de Capitophorus fragaefolii Ckll., Aphide
nouvellement introduit et nuisible au frasier. II. Sur 'existence de nouveaux foyers d’Aphis
forbesi Weed. Revue de Pathologie Végétale et d’Entomologie Agricole de France 20: 256-267.

Balachowsky A, Mesnil L (1935) Les insectes nuisibles aux plantes cultivées. Paris, France:
Mery L. 1921 pp.

Barbagallo S (1994) Considerazioni faunistiche e biogeografiche sugli afidi italiani. Azti Accade-
mia Nazionale italiana di entomologia XLI1: 141-178.

Barbagallo S, Stroyan HLG (1982) Osservazioni biologiche, ecologiche e tassinomiche sull’afi-
dofauna delle Sicilia - Biological, ecological and taxonomic notes on the aphid fauna of
Sicily. Frustula Entomologica (N.S.) 3: 1-182.

Barbagallo S, Coccuzza GE (1998) Sulla presenza in Sicilia dell’afide Neotoxoptera violae (Per-
gande). Bolletino di Zoologia Agraria e di Bachicoltura 30 (2): 321-326.

Barbagallo S, Bosio G, Brussino G, Scarpelli F (1998) Aphids infesting cultivated blueberries
and cranberries in Italy. Informatore Fitopatologico 10: 65-71.

Barbagallo S, Bosio G, Brussino G, Patti I, Scarpelli F (1999) Annotazioni morfo-biologiche
sull'afide dei Mirtilli americani, Ericaphis scammeli (Mason) (Rhynchota Aphidoidea).
Bollettino di Zoologia Agraria e di Bachicoltura 31: 207-227.

Barbagallo S, Suma P (1999) Recenti infestacioni in Sicilia dell’'afide giallo del Pecan, Monel-
liopsis pecanis Bissell. Bollettino di Zoologia Agraria e di Bachicoltura 31: 241-249.

Barbagallo S, Ciampolini M (2000) Rinvenimento in italia dell’ afide della cipolla Neotoxoptera
formosana (Takahashi). Bollettino di Zoologia Agraria e di Bachicoltura 32: 245-258.

Barbagallo S, Bella S, Cocuzza G (2005) Rinvenimento dell’afide orientale Greenidea ficicola su
Ficus ornamentali in Italia meridionale. Informatore Fitopatologico 55: 25-29.

Barbagallo S, Ilharco FA, Nieto Nafria JM, Sousa-Silva RC (2005) D Recent aphid records in
Southern Europe: Towards the tropicalization of the Mediterranean 2. 7 th International
Symposium on Aphids, Freemantle, WA Australia. 2—7. October 2005.

Binazzi A, Barbagallo S (1991) Annotazioni faunistico-ecologiche sugli afidi del genere Chaito-
phorus Koch in Italia. XVI. Congr. Naz. Ital. Entomol., Settembre 1991, pp. 59-63.



Aphids (Hemiptera, Aphididae). Chapter 9.2 449

Biurrun R, Nieto Nafrfa JM (1987) Sobre la presencia en Espana de //inoia azaleae (Mason,
1925) (Hom., Aphididae). Boletin de la Asociacién Espaniola de Entomologi. 11:418.

Blackman RL, Eastop VF (1994) Aphids on the Worlds Trees: an Ildentification and Information
Guide. Wallingford, UK: CAB International. 1024 pp.

Blackman RL, Eastop VF (2000) Aphids on the World’s Crops - an Ildentification and Information
Guide. 2™ edn. Chichester UK: John Wiley & Sons. 476 pp.

Blackman RL, Eastop VF (2006) Aphids on the world’s herbaceous plants and shrubs. Chichester,
UK: John Wiley & Sons. 1460 pp.

Blackman RL, Eastop VF (2007) Taxonomic Issues. In Van Emden H, Harrington R., Aphids
as Crop Pests. CAB International, 1-29.

Blanchard E (1840) Aphidiens. Histoire Naturelle des insectes. Orthoptéres, Hémiptéres, Hyménop-
téres, Lépidoptéres et Diptéres. Paris, France: Duménil. 672 pp.

Boisduval JA (1867) Essai sur 'entomologie horticole comprenant l'histoire des insects nui-
sibles 4 'horticulture avec 'indication des moyens propres a les éloigner ou a les détruire, et
I'histoire des insectes et autres animaux utiles aux cultures. Paris, France: Librairie Centrale
d’Agriculture et de Jardinage. 664pp.

Borner C (1952) Europae centralis Aphides. Die Blattldusse Mitteleuropas. Namen, Synony-
me, Wirtspflanzen, Generationszyklen. Mirteilungen der Thiiringischen Botanischen Gesell-
schaft 3:1-488.

Bozhko MP (1976) New and little known aphids (Homoptera, Aphidoidea) in the south of
the European part of the USSR (in Russian). Entomologicheskoe Obozrenie 55: 863—874.

Boyer de Foscolombe M (1841) Description des pucerons qui se trouvent aux environs d’Aix.
Annales de la Société Entomologique de France 10:157—-198.

Buckton GB (1876) Monograph of the British aphides Vol.1. London, UK: The Ray Society.
190pp. + 38 plates.

Buckton GB (1879) Monograph of the British aphides Vol.2. London, UK; The Ray Society.
176pp.

Cairaschi EA (1942) Pentalonia nigronervosa Coquerel (Hem. Aphididae) espéce nuisible nou-
vellement introduite en France. Bulletin de la Société entomologique de France 46: 138—140.

Carter CI, Four DF, Bartlett PW (1984) The lupin aphid’s arrival land consequences. Antennata
8: 129-182.

Chapin E, Germain JF (2005) Un nouveau puceron des palmiers pour la cote varoise. PHM
Revue Horticole 466: 41-45.

Cholodkovsky N (1907) On the biology of aphids on papilionaceous plants. Russkoe
éntomologicheskoe obozrienie 2-3: 87-95.

Ciampolini M, Martelli M (1977) Appearance in Italy of the peach trunk aphid Prerochloroides
persicae (Cholodk.). Bolletino di Zoologia Agraria e di Bachicoltura 14: 189-196.

Coceano PG, Petrovic-Obradovic O (2006) New Aphid species for Italy caught by suction trap.
Phyroparasitica 34: 63—67.

Colombo M (1981) Stomaphis mordvilkoi Hille Ris Lambers (Aphidoidea Lachnidae) afide
orientale riscontrato su noce nell'Italia del Nord. Bollettino di Zoologia Agraria e di Bachi-
coltura ser. I1 16: 199-206.



450 Armelle Coeur d’Acier et al. / BioRisk 4(1): 435—474 (2010)

Covassi M (1971) Osservazioni preliminari sulla presenza in italia di un afide nocivo ai cedri:
Cedrobium laportei Remaud. (Homoptera, Aphidoidea, Lachnidae). Redia 52: 641-652

Covassi M, Binazzi A (1974) Note corologiche e morfologiche sulla Cinara cedri Mim. In Iralia
(Homoptera Aphidoidea, Lachnidae). Redia 55: 331-341.

Del Guercio G (1911) Intorno ad alcuni Afididi della Penisola Iberica e di altre localita, raccolti
dal prof. I.S. Tavares. Redia 11: 296-333.

Del Guercio G (1913) Generi e specie nuove di afidi o nuovi per la fauna italiana. Redia 9:
169-196.

Del Guercio G (1917) Contribuzione alla conoscenza degli afidi. Redia 12: 197-277.

Dixon AFG (1998) Aphid Ecology 2" edn. London, UK: Chapman & Hall. 300 pp.

Doncaster JP (1946) The shallot Aphis, Myzus ascalonicus sp. n. (Hemiptera, Aphididae). Pro-
ceeding of the Royal Entomological Society (Lond.) 15: 17—-48.

Doncaster JP (1954) Two aphids new to Britain. Entomologist 87: 127-128.

Doncaster JP (1961) Francis Walker’s aphids. London, UK: Britsih Museum (natural History).
165pp.

Dospevski S (1910) Bolesti i nepriyateli na kulturnite rasteniya za unischtozenietona koito sa
iskani nastavleniya ot stantziyavata i takiva, nabyudavani v Sadovo prez 1908 godina, Go-
dischen otchet na Durzavnata opitna zemedelska stanciya v Sadovo.

Eastop VF (1956) Thirteen aphids new to Britain and records of some other rare species. Ento-
mologist’s Monthly Magazine 92: 271-275.

Eastop VF (1958) The history of Macrosiphum euphorbiae (Thomas) in Europe; The Entomolo-
gist 91: 198-201.

Eastop VF (1962) Additions to the wild fauna and flora of the Royal Botanic Gardens, Kew. 25.
A contribution to the aphid fauna. Kew Bulletin 16: 139-146.

Eastop VF (1971) Keys for the identification of Acyrthosiphon (Hemiptera: Aphididae). Bulletin
of the British Museum (Natural History) Entomology 26: 1-115.

Eastop VE Hille Ris Lambers D (1976) Survey of the World’s Aphids. The Hague, Netherlands:
Dr Junk W. b.v. 573 pp.

Eastop VE Blackman RL (2005) Some new synonyms in Aphididae [Homoptera: Sternorrhyn-
cha]. Zootaxa 1089: 1-36.

Emonnot B, Gayraud Y, Leclant E Remaudi¢re G (1967) Sur la présence en France de Cedro-
bium laportei Remaudiere puceron nuisible au cédre. Comptes-Rendus de ['Académie d’Agri-
culture de France Juin 1967: 966-972.

EUROFOR (1994) Leurope et la forét: Les grands problemes des foréts de 'union européenne
- Dégats occasionnés aux foréts et conséquences pour 'environnement. http://www.eu-
roparl.europa.eu/ workingpapers/agri/ch4-3_fr.htm.

Fabre JP (1976) Sur la présence en France de Cinara cedri (Mimeur) puceron nuisible au cédre.
Comptes-Rendus de I” Académie d’Agriculture de France Juin 1976: 771-775.

Faust M, Timon B (1995) Origin and dissemination of peach. Horticultural Review 17:
331-379.

Ferguson AW (1994) Pests and plant injury on lupins in the south of England. Crop Protection
13: 201-210.


http://www.europarl.europa.eu/workingpapers/agri/ch4%E2%80%933_fr.htm

Aphids (Hemiptera, Aphididae). Chapter 9.2 451

Foottit RG, Halbert SE, Miller GL, Maw E, Russell LM (2006) Adventive aphids (Hemiptera:
Aphididae) of America north to Mexico. Proceedings of the Entomological Society of Wash-
ington. 108: 583-610.

Geiter O, Homma S, Kinzelbach R (2002). Bestandsaufnabhme und Bewertung von Neozoen in
Deutschland. Forschungsbericht 296. Berlin: Umweltbundesamt. Texte. 25/2002

Germain JE Chapin E (2004) Discovery in France of the palm aphid Cerataphis brasiliensis
(Hempel) (Hemiptera, Aphididae, Hormaphidinae). Revie Francaise d‘Entomologie (N.S.)
26: 174.

Germain JE Deogratias JM (2008) Confirmation de la presence en France du puceron de la
violette. PHM-revue Horticole, 507: 42—44.

Giacalone I, Lampel G (1996) Pucerons (Homoptera, Aphidina) de la région insubrique tessi-
noise d’origine subméditerranéenne, méditerranéenne, esteuropéenne, asiatique et améric-
aine. Mittelungen der schweizeischen entomologschen Gesellschaft 69: 229-260.

Goeze JA (1778) Hemiptera. Entomologische Beytriige zu des ritter Linné Zwolften ausgabe des
Natursystems. Leipzig, Germany: Weidmann. 352pp.

Hales D (2005) Aphidoidea in Australia. 7 th International Symposium on Aphids, Freemantle,
WA Australia: 2—7 October 2005.

Heie OE (1973) Tilfojelser til listen over danske bladlus (Homoptera, Aphidoidea). Entomolo-
giske Meddelelser 41: 177-187.

Heie OF (1980) The Aphidoidea of Fennoscandia and Denmark. I General Part. The families
Mindaridae, Hormaphididae, Thelaxidae, Anoeciidae and Pemphigidae. Fauna Entomo-
logica Scandinavica 9: 1-236.

Heie OE (1982) The Aphidoidea of Fennoscandia and Denmark. II The family Drepanosiphi-
dae. Fauna Entomologica Scandinavica 11: 1-176.

Heie OE (1986) The Aphidoidea of Fennoscandia and Denmark. III The family Aphididae:
subfamily Pterocommatinae, tribe Aphidini of subfamily Aphididae. Fauna Entomologica
Scandinavica 17: 1-314.

Heie OE (1992) The Aphidoidea of Fennoscandia and Denmark. IV Family Aphididae: Part
1 of the tribe Macrosiphini of subfamily Aphidinae. Fauna Entomologica Scandinavica 25:
1-188.

Heie OE (1994) The Aphidoidea of Fennoscandia and Denmark. V Family Aphididae: Part 2
of the tribe Macrosiphini of subfamily Aphidinae. Fauna Entomologica Scandinavica 28:
1-239.

Heie OE (1995) The Aphidoidea of Fennoscandia and Denmark. VI Family Aphididae: Part 3
of tribe Macrosiphini of subfamily Aphidinae, and family Lachninae. Fauna Entomologica
Scandinavica 31: 1-217.

Hermoso de Mendoza (1988) Primera cita en Espana de Monellia caryella (Fitch, 1855) (Hom.,
Aphidinea, callaphididae). Boletin de la Asociacién Espanola de Entomologia 12: 359.

Hille Ris Lambers D (1947) Neue Blattlduse aus des Schweiz II. Mitteilungen der Schweizeris-
chen Entomologischen Gesellschaft 20: 649—-660

Hille Ris Lambers D (1966) New and little known members of the aphid fauna of Italy (Ho-
moptera, Aphididae). Bolletino di Zoologia agraria e di bachicoltura, serie II 8: 1-32.



452 Armelle Coeur d’Acier et al. / BioRisk 4(1): 435—474 (2010)

Hille Ris Lambers D (1973) Masonaphis lambersi MacGillivray, 1960 (Homoptera, Aphidi-
dae), a new pest of Rhododendron in Europe. Netherlands Journal of Plant Pathology 79:
159-161.

Holman ] (1965) Some unrecorded Middle European aphids. Acza Faunistica Entomologica
Musei Nationalis Pragae 11: 277-283.

Holman ] (1971) Taxonomy and Ecology of Impatientinum asiaticum Nevsky an aphid species
recently introduced to Europe (Homoptera, Aphididae). Acta Entomologica Bohemoslovaca
68: 153-1606.

Holman ] (2009) Host Plant Catalog of Aphids-Palaearctic Region. New York, USA: Springer
Verlag. 1216pp.

Holman J, Pintera A (1981) Ubersicht der Blartliuse (Homoptera, Aphididoidea) der Rumi-
nischen Sozialistischen Republik. Praha, Ceskoslovenska: Akademie Ved. 125 pp.

Hrzi¢ A (1996) Opazovanje naleta listnih usi (Aphididae) v letu 1994 (in Slovenian) [Observa-
tion of aphid flight in the year 1994]. Slobodno kmetijstvo 29: 54-56.

Hullé M, Renoust M, Turpeau E (1998) New aphid species detected by permanent aerial sam-
pling programmes in France. In: Nieto Nafria JM, Dixon AFG (Eds) Aphids in Natural
and Managed Ecosystems. Leén, Spain: Universidad de Ledn, Secretariado de Publicaciones.
365-3069.

Huntley B, Birks H]B (1983) An Atlas of Past and Present Pollen Maps for Europe: 0—13,000 BP
Years Ago. Cambridge-London-New York-New Rochelle-Melbourne-Sydney: Cambridge
University Press. 667 pp.

Ilharco FA (1960) The knowledge of aphids in Portugal. Broteria 29: 150—174.

Ilharco FA (1961) On an aphid collection found in the Estcap Agronomica Nacional, including
a new species, Paraschizaphis rosazevedoi. Agros 44: 71-77.

Ilharco FA (1968) Algumas correccoes e adicoes a lista de afidios de Portugal Continental. I
Parte. Agronomia Lusitana 29: 117-139.

Ilharco FA (1968) Algumas correccoes e adigoes a lista de afidios de Portugal Continental. II
Parte. Agronomia Lusitana 29: 221-245.

Ilharco FA (1969) Algumas Correccoes e adigoes a lista de afidios de Portugal Continental. III
Parte. Agronomia Lusitana 41: 313- 321.

lharco FA (1973) Catdlogo dos Afidos de Portugal Continental. Oeiras, Portugal: Estacio Agro-
ndémica National. 134 pp.

Ilharco FA (1974) List of the aphids of Madeira Island (Homoptera, Aphidoidea). Bocagiana
(Museuw Municipal de Funchal- Histéria Natural) 35: 1-44.

Ilharco FA (1984) New records to the aphid fauna of the archpelago of madeira [Homoptera,
Aphidoidea]. Boletim do musu Municipal do Funchal 36: 177-206.

Ilharco FA, Sousa-Silva CR, Alvarez Alvarez A (2005) First report on Toxoptera citricidus (Kirka-
Idy) in Spain and continental Portugal (Homoptera, Aphidoidea). Agronomia Lusitana 51:
19-21.

Jure M, Poljakovic-pajnik L, Jurc D (2009) The first recor of Cinara curvipes (Patch, 1912)
(Homoptera, Aphididae) in Slovenia and its possible economic impact. Zbornik Gozdarstva
in Leasarstva 88: 21-29.



Aphids (Hemiptera, Aphididae). Chapter 9.2 453

Kaltenbach JH (1843) Monographie der familien der Pflanzenlduse (Phytophtires) - 1. Theil
Die Blatt- und Erdlduse (Aphidina et Hyponomeutes). Aachen: 223pp.

Koch CL (1855) Die Pflanzenliduse Aphiden, getreu nach dem liben abgebildet und beschrie-
ben Heft IX. Niiremberg, Germany. 135-236.

Laing F (1923) Aphidological Notes (Hemiptera-Homoptera). 7he Entomologists Monthly Mag-
azine 59: 238-247.

Laing F (1932) A new aphid pest on violets. 7he Entomologists Monthly Magazine 68: 52-53.

Lampel G (1983) Fiir die neue Blattlaus-Arten (Homoptera, Aphididna). Mitteilungen der Sch-
weirerischen Entomologischen Gesellschaft 56: 125-162.

Lampel G, Gonseth Y (2005) Hemiptera- Aphidina. In: Wittenberg R (Ed) An inventory of
alien species and their threat to biodiversity and economy in Switzerland. Bern, Switzerland:
Federal Office for the Environment FOEN. 157 pp.

Lawton JH, Eastop VF (1975) A bracken feeding Macrosiphum (Hem., Aphididae) new to
Britain. Entomologist Gazette 26: 135—138.

Leclant F (1967) Un Aphididae americain nouveau pour la faune europeenne: Nearctaphis
bakeri Cowen (Hom.). Bulletin de la Société Entomologique de France 72: 25-26.

Leclant F (1978) Etude bioécologique des Aphides de la région méditerranéenne. Implications
Agronomiques. Montpellier, France: Université des Sciences et Techniques du Languedoc
1-43. 318 pp.

Leclant E, Renoust M (1986) Le puceron du Lagerstroemia, nouveau ravageur pour notre flore.
Phytoma Défense des cultures Février 1986: 49-50.

Leclant F, Remaudiere G (1986) Aphids new to France and Europe. Aphidologists Newsletter
21: 8.

Limonta L (1990) Callaphididae (Aphidoidea) new to Italy. Bollettino di Zoologia Agraria e di
Bachicoltura, Serll 22: 93-99.

Limonta L (2001) Heavy infestation of ///inoia liriodendri (Monell) (Rhynchota Aphididae) in
gardens in northern Italy. Bollettino di Zoologia Agraria e di Bachicoltura, Serll 33: 133—136.

Lozzia GC, Binaghi P (1992) Entomofauna delle alberate cittadine e studio di un metodo di
protezione integrata. Disinfestazione 9: 35—41.

Lucchi A, Pollini A (1995) Un nuovo fitomizo per la fauna italiana : l'afide callafidino Zinocallis
ulmiparvifoliae Matts. (Rhynchota Homoptera). Informatore Fitopatologico 6: 31-32.
Macchiati L (1883) Fauna e flora degli afidi di calabria. Bolletino della Societa Entomologica

Italiana 15: 221-287.

Malkov K (1908) Bolesti i povredi po kulturnte rastenia izprateni za izslevane v sadovskata
opitna stancia prez 1907. Godishen otchet na durjavna zemlena opitna stancia v Sadovo.
Plovdiv 5 (1907): 207-274.

Mamontova VA (1955) Dendrophilous aphids of the Ukraine. Kiev,Ukraine: Academy des Sci-
ences, Ukrainian SSR. 91pp.

Marchal P (1928) Etude biologique et morphologique du puceron lanigére du pommier [Erio-
soma lanigerum (Hausmann)]. Annales des Epiphyties 14: 1-106.

Martin JH (2000) Two new british aphid introdcutions since 1999, in the contexte of other
additions over the preceding thirty years (Sternorrhyncha: Aphidoidea). Entomologists Ga-
zette 51: 97-105.



454 Armelle Coeur d’Acier et al. / BioRisk 4(1): 435—474 (2010)

Meier W, Schweizer C (1987) Macrosiphum albifrons, eine fiir die Schweiz und fiir Mitteleu-
ropa neue Blattlausart auf Lupine. Mirteilungen fiir die Schweizerische landwirtschaft 87:
41-42.

Melia Masia A (1995) Novedades de la tribu Rhopalosiphina (Homoptera: Aphididae) para
Europa y el este Ibérico. Boletin de la Asociacion Espanola de Entomologia 19: 131-139.
Melid Masid A (1998) Contribution to knowledge of the Macrosiphini (Aphididae) of Castel-
l6n (Spain): new records for the Spanish fauna. In: Nieto Nafria JM, Dixon AFG (Eds)

Aphids in natural and managed ecosystems. Ledn, Spain: Universidad de Ledn, 379-383.

Micieli De Biase L (1988) LAloephagus myersi Essig (Homoptera-Aphididae) nuova specie per
I'Italia su piante dei generi Aloe e Gasteria. Informatore Fitopatologico 3: 76-77.

Micieli De Biase L, Calambuca E (1979) LAppendiseta robiniae (Gillette), nuova specie per
litalia su Robinia pseudoacacia L. Informatore Fitopatologico 11-12: 31-33.

Mier Durante MP, Pérez Hidalgo N (2002) Dos especies de Panaphidini (Hemiptera, Aphidi-
dae: Calaphidinae), propias de drboles ornamentales, introducidas en la Peninsula Ibérica.
Boletim da Sociedade Portuguesa de Entomologia 157 (Suppl. 6): 213-217.

Mifsud A (1998) A new tree dwelling aphid Greenidea ficicola Takahashi. Bulletin of the Ento-
mological Society of Malta 1: 39-41.

Mimeur JM (1936) Aphididae (Hem.) d’Esspagne. Boletin de la Sociedad Entomologica de Es-
pana 1936: 33-40.

Mordvilko AK (1914) Insectes Hémiptéres (Insecta Hemiptera). Volume I. Aphidoidea. Faune de la
Russie et des pays limitrophes. Petrograd, Russia: Musée Zoologique de 'Académie Impériale
des Sciences. 236pp.

Midiller FP (1974) Aphis oenotherae, Erstfunde in Europa und als potentieller Zierpflanzen-
schadling. Entomologische Nachrichten Dresden 18: 129—-133.

Nieto Nafria JM (2007) Fauna Europaea: Aphididae. Fauna Europaea version 13. http://www.
faunaeuro.org.

Nieto Nafria JM, Mier Durante MP (1998) Fauna Ibérica. Hemiptera, Aphididae I. Madrid,
Spain: Museo Nacional de Ciencias Naturales, CSIC. 425 pp.

Nieto Nafria JM, Mier Durante MP, Remandiere G (1998) Les noms des taxa du groupe fa-
mille chez les Aphididae (Hemiptera). Revue Frangaise d’Entomologie 19: 77-92.

Nobanis (2005) European Network on Alien Invasive Species. www.nobanis.com.

Ossiannilsson F (1959) Contributions to the knowledge of Swedish aphids. II. List of species
with find records and ecological notes. Kungl. LantbrHigsk. Annly. Uppsala 25: 375-527.

Paillot A (1928) Rapport sur le fonctionnement de la station entomologique de Saint Genis en
laval. Annales des Epiphyties 14: 448.

Passerini G (1861) Additamenta ad indicem Aphidanarum quas hucusque in Italia legit. Az
della Societa Italiana de Scienze Naturali Milano 3: 398-401.

Patti I (1983) Nuovi reperti sulla composizione dell’afidofauna Siciliana. Bolletino del laborato-
rio di Entomologia Agraria "Filippo Silvesrtri” di portici 40: 33-53.

Pati I (1984) Un afide nocivo alla Lagerstroemia in Italia. Informatore Fitopatologico: 12, 12—-14.

Pati I, Tomatore MG (1988) Utilita delle trappole ad aspirazione di tipo Rothamstead nel
censimento faunistico degli Afidi. Acti XV Congresso Nazionale Italiano di Entomologia,
L'Aquila, 925-932.


http://www.faunaeuro.org
www.nobanis.com

Aphids (Hemiptera, Aphididae). Chapter 9.2 455

Pedro Mansilla J, Pérez R, Pérez N, Seco V, del Estal P (2001) Presencia de Tuberculatus kuri-
cola (Hemiptera: Aphididae) spbre catasnos hibridos en Espana. Boletin de Sanidad Vegeral:
Plagas 27: 395-400.

Pérez Hidalgo N, Gonzales Hernandez A, Seco Fernandez MV (2000) Dos especies de Cerata-
phis (Hemiptera, Aphididae: Hormaphidinae) introducidas en las Islas Canarias. Boletin de
Sanidad Vegetal: Plagas 26: 425-432.

Pérez-Hidalgo N, Nieto Nafria JM (2005) Tinocallis ulmiparvifoliae Matsumura, 1919 (He-
miptera: Aphididae, calaphidinae): une nueva especie de pulgon introducida en la penin-
sula ibérica. Boletin de la Asociacion espanola de Entomologia 29: 125-127.

Pérez Hidalgo N, Pons X, Mier Durante M (2008) Detection of Drepanaphis acerifoliae (Tho-
mas) [Hemiptera: Aphididae: Drepanosiphinae] on sugar maple trees, Acer saccharinum,
in Spain. Boletin Sociedad Entomologica Aragonesa 43: 441-444.

Petrovi¢ O (1998) Check-list of aphids (Homoptera :Aphididae) in Serbia. Acta entomologica
serbica 3: 9-42.

Petrovi¢ O, Milanovi¢ S (1999) [Pterochloroides persicae Choldk. — new pest of peach in Ser-
bia] (in Serbian). Biljni lekar 4: 354-356.

Petrovi¢-Obradovi¢ O, Tomanovié Z, Poljakovi¢-Pajnik L, Vuceti¢ A (2007) An invasive species
of aphid, Prociphilus fraxinifolii (Hemiptera, Aphididae, Eriosomatinae), found in Serbia.
Archives of Biological Sciences, Belgrade 59: 9-10.

Petrovi¢-Obradovi¢ O, Tomanovié Z, Poljakovi¢-Pajnik L, Hrnci¢ S, Vuceti¢ A, Radonji¢ S
(2010) New Invasive Species of Aphids (Hemiptera, Aphididae) in Serbia and Montene-
gro. Archives of Biological Sciences, Belgrade (in press).

Pintera A (1987) Taxonomic revision of the species of the genus Chaitophorus Koch in palearctis
(Homoptera: Aphidoidea). Deutsche Entomologische zeitschrift 34: 219-340.

Piron PGM (1987) The advance of the Americal lupin aphid (Macrosiphum albifrons Essig)
(Homoptera: Aphididae) in Europe. Journal of Applied Entomology 103: 111-112.

Poljakovi¢-Pajnik L, Petrovi¢-Obradovi¢ O (2002) Bow-legged fir aphid Cinara curvipes (Patch)
(Aphididae, Homoptera) new pest of Abies concolor in Serbia. Acta entomologica serbica 7:
147-150.

Poljakovi¢-Pajnik L, Petrovi¢-Obradovi¢ O (2009) Chaitophorus populifolii (Aphididae :
Homoptera) new species on poplars in Serbia. In: Proceedings International Scientific Con-
ference Forestry in achieving millennium goals, Novi Sad, Serbia, November 2009, 379-381.

Prior RNB (1971) Some notes on new or uncommon aphids recently found in Britain. Zoologi-
cal Journal of the Linnean Society 50: 397—430.

Prior RNB (1974) Three Japanese aphids introduced to Britain on imported «bonsai» trees.
Plant Pathology 23: 48.

Prior RNB (1975) Three north american aphid species recently found in Britain infesting culti-
vated rose, Cupressus macrocarpa and Poa trivialis. Plant Pathology 24:123—124.

Qiao G, Zhang GX (2004) Prelimary study of aphid diversity in China: taxonomic and geo-
graphic variation. In: Simon JC, Dedryver CA, Rispe C, Hullé M (Eds) Aphids in a new
Millenium. Proceedings of the 6" International Symposium on aphids. Rennes, France Sept.
2001, INRA Editions, 139-146.



456 Armelle Coeur d’Acier et al. / BioRisk 4(1): 435—474 (2010)

Quednau FW (1954) Monographie der mitteleuropdischen Callaphididae (Zierlduse (Homop-
tera, Aphidina)) unter besonderer Beriicksichtigung des ersten Jugendstadiums. 1. Die
Junglarven des ersten Stadiums der mitteleuropiischen Callaphididae. Misteilungen der
Biologischen Bundesanstalt fiir Land- und Forstwirtschaft 78: 1-55.

Quednau FW (1999) Atlas of the Drepanosiphine aphids of the world. Part L.: Panaphidini
Oestlund, 1922 - Myzocallidina Bérner, 1942 (1930) (Hemiptera: Aphididae: Calaphidi-
nae). Contributions of the American Entomological Institute 31: 1-281.

Quednau FW (2003) Atlas of the drepanosiphine aphids of the world. Part II: Panaphidini
Oestlund, 1922 - Panaphidina, Oestlund 1923 (Hemiptera: Aphididae: Calaphidinae).
Memoirs of the American Entomological Institute 72: 1-301.

Rabasse JM, Coceano PG, Barbagallo S (2005) On the presence in France and North Italy of
Siphonatrophia cupressi (homoptera, Aphididae), a new aphid of North American origin
living on Cupressaceae. Bolletino de Zoologia Agraria e Bachicultura 37: 77-83.

Rabasse JM, Drescher ], Chaubet B, Limonta L, Turpeau E, Barbagallo S (2005) On the pres-
ence in Europe of two Illinoia aphids of North American origin (Homoptera, Aphididae).
Bolletino di Zoologia Agraria e di Bachicoltura, serie I1 37: 151-168.

Rabitsch W, Essl F (2006) Biological invasions in Austria: patterns and case studies. Biological
Invasions 8: 295-308.

Remaudiere G (1951) Contribution 4 I'étude des Aphidoidea de la faune francaise. Description
de quelques Aphididae nouveaux et addition a la liste des Myzinae et Dactynotinae. Revue
de Pathologie Végétale er d’Entomologie Agricole de France 30: 125—144.

Remaudiere G (1952) Contribution 4 I'étude des Aphidoidea de la faune francaise. Description
de quelques Aphididae nouveaux et addition a la liste des Myzinae et Dactynotinae. Revue
de Pathologie Végétale er d’Entomologie Agricole de France 31: 232-263.

Remaudic¢re G (1954) Contribution a 'étude des Aphidoidea de la faune francaise (7¢ note).
Deuxi¢me addition a la liste des Dactynotinae et Myzinae (Hom. Aphidoidea) de la faune
Francaise. Revue de Pathologie Végétale et d’Entomologie Agricole de France 30: 2125—144.

Remaudiere G (1989) Découverte en France de 'espéce américaine Myzocallis (Lineomyzocallis)
walshii (Monell) (Hom. Aphididae). Annales de la Société Entomologique de France 25: 117.

Remaudiere G, Eastop VE Autrique A (1985) Distribution des aphides de la region éthio-
pienne. In: Remaudie¢re G (Ed) Contribution a I'écologie des aphides africains. Roma,
Italy: Organisation des Nations Unies pour I’Alimentation et I'’Agriculture, 77-93.

Remaudiere G, Quednau FW, Heie OE (1988) Un nouveau Tinocallis sur Ulmus, originaire
d’Asie Centrale et semblable 4 T. saltans (Nevsky (Homoptera; Aphididae). 7he Canadian
Entomologisr 120: 211-219.

Remaudiere G (1989) Découverte en France de 'espéce américaine Myzocallis (Lineomyzocallis)
walshii (Monell) (Hom.Aphididae). Revue Francaise d’Entomologie: 14: 172.

Remaudiere G, Serain M, Trouve C, Demeester S (1992) Données nouvelles sur le genre 77i-
chosiphonaphis Takahashi: cycles, hotes, synonymies et distribution géographique (Homop-
tera, Aphididae). Revue Frangaise d’Entomologie 14: 40-58.

Remaudiere G, Munoz Viveros AL (1992) Sur la presence en France de Myzus hemerocallis
Talahashi (Homoptera, Aphididae). Revue Francaise d’Entomologie 14: 172.



Aphids (Hemiptera, Aphididae). Chapter 9.2 457

Remaudiere G, Sorin M (1993) Two new aphids of the genus Tuberocephalus Shinji (Homop-
tera, Aphididae). Japanese Journal of Entomology 61: 683-690.

Remaudiere G, Remaudiére M (1997) Catalogue des Aphididae du monde - Catalogue of the
world’s Aphididae (Homoptera, Aphidoidea). Paris, France: INRA Editions. 437 pp.

Remaudiere G, Ripka G (2003) Arrival in Europe (Budapest, Hungary) of American ash aphid,
Prociphilus (Meliarhizophagus) fraxinifolii (Hemiptera, Aphididae, Eriosomatinae, Pem-
phigini). Revue Francaise d’Entomologie 25: 152.

Remaudiere G, Sertkaya E, Ozdemir I (2003) Alert! Discovery in Turkey of the American
aphid, Aphis illinoisensis, a grapevine pest (Hemiptera, Aphididae). Revue Francaise d’Ento-
mologie 25: 170.

Ripka G (2001) New data to the knwoledge of the aphid fauna of Hungary (Homoptera: Aphi-
doidea). Acta Phytopathologica er Enomologia Hungarica 36: 81-87.

Roberti D (1975) Aspetti fitopatologici della mandorlicoltura puglirse: gli insetti. Entomologica
11: 9-20.

Scheurer S, Binazzi A (2004) Notes in bio-ecology and ethology of Cinara curvipes (Patch), a
newly introduced species into Europe (Aphididae, Lachninae). Redia 87: 61-65.

Schouteden H (1906) catalogue des aphides de Belgique. Mémoires de la Société Entomologique
des Belgique 12: 189-246.

Silvestri F (1939) Compendio di Entomologia applicata, Voll. Portici, Napoli, Italy: Tipografia
Bellavista. 972pp.

Sousa-Silva CR, Ilharco FA (1995) Afideos do Brazil e suas plantas hospedeiras; Sao Carlos, Brazil:
Editora da Univeridade de Sao Carlos. 85pp.

Stroyan HLG (1950) Recent additions to the British aphid fauna. Part. I. Dactynotus Rafin-
esque to Rhopalosiphum Koch C.L. Transactions of the Royal Entomological Society (Lond.)
101: 90-123.

Stroyan HLG (1954) A new subgenus and species of Myzus (Passerini, 1860). Proceeding of the
Royal Entomological Society (Lond.) 23: 1-40.

Stroyan HLG (1956) More Merioneth aphid records. 7he Entomologist 89: 302-303.

Stroyan HLG (1964) Notes on hitherto unrecorded or overlooked british aphid species. 7rans-
actions of the Royal Entomological Society (Lond.) 116: 29-72.

Stroyan HLG (1971) Masonaphis lambersi MacGill: An introduced aphid pest of hybrid rhodo-
dendron. Plant Pathology 20: 196.

Stroyan HLG (1972) Additions and amendments to the check list of British aphids (Homop-
tera: Aphidoidea). Transactions of the Royal Entomological Society (Lond.) 124: 37-79.
Stroyan HLG (1977) Homoptera. Aphididae (Part) Chaitophoridae, Callaphididae. Handbooks
Jfor the identification of British Insects Vol. 2 Part 4a. London, UK : Royal Entomological

Society of London. 130 pp.

Stroyan HLG (1981) A North American lupin aphid found in Britain. Plant Pathology 30: 253.

Stroyan HLG (1984) Aphids — Pterocommatinae and Aphidinae, Homoptera. Aphididae. Hand-
books for the identification of British Insects Vol. 2 Part 6. London, UK: Royal Entomological
Society of London. 232 pp.

Stiss L (1972-73) Reperti afidologici su alcune piante in serra nel Milanese. Bollettino di Zoolo-
gia Agraria e di Bachicoltura ser. I1 11: 177-193.



458 Armelle Coeur d’Acier et al. / BioRisk 4(1): 435—474 (2010)

Szelegiewicz H (1978) Przeglad systematyczny mszyc polski. Zeszyty problemowe postepow
nauk rolniczych. Polska Akademia Nauk 208: 40pp.

Tambs-Lyche H, Heie O (1973) An Asian aphid suddenly appearing in large numbers on /-
patiens parviflora in Europe. Entomologiske Meddelelser 41: 167-173.

Tashev D (1961) Novi listni vushki (Homoptera, Aphididae) za faunata na Bulgaria, godishnik
na SU, biologo-geologo-geografski fakultet. /-biologia 1958/1959, 53: 157-162.

Tashev D (1964) Novi za faunata na Bulgaria listni bushki (Homoptera Aphididae), godishnik
na SU biologo-geologo-geografski fakultet. 7-biologia 1961/1962, 56: 179-190.

Tashev D (1982) A list of the aphids from Bulgaria. Annuaire de Universite de Sofia “Kliment
Obridski” Faculte de Biologie; Livre 1 — Zoologie: 20-35.

Tavares JS (1900) As zoocecidias Portuguesas. Anais das Ciencias Naturaes 7: 15-108.

Tavares JS (1905) Synopse das zoocecidias portuguesa. Broteria 4: 1-123.

Taylor LR, Palmer JMP (1972) Aerial sampling. In: Van Emdem HF (Ed) Aphid Technology.
London, UK: Academic Press, 189-234.

Theobald FV (1912) A new strawberry Aphis. The Entomologist 45: 223.

Theobald FV (1913) The British species of the genus Macrosiphum pass. Journal of Economical
biology 8: 47-94.

Theobald FV (1918) Notes on new and little known british aphides IV. 7he Entomologist
51:25-29.

Theobald FV (1926) The plant lice or Aphididae of Great Britain, Vol I., London, UK: headley
Brothers. 372pp.

Theobald FV (1927) The plant lice or Aphididae of Great Britain, Vol 2., London, UK: headley
Brothers. 411pp.

Theobald FV (1929) 7he plant lice or Aphididae of Great Britain 3. London, UK: Headley
Brothers. 364 pp.

Tschorbadjiev P (1924) Konstatirani vredni nasekomi i drugi zivotinski nepriyateli po kultur-
nite rasteniya w Bulgaria prez 1923 g. Svedeniya po zemedelieto 5: 2-26.

Tsitsipis JA, Angelakis E, Margaritopoulos J T, Tsamandani K, Zarpas KD (2005) First record of
the grapevine aphid Aphis illinoisensis in the island of Kriti, Greece. Bulletin OEPP/EPPO
35: 541-542.

Tsitsipis JA, Katis N, Margaritopoulos J, Lykouressis D, Avgelis A, Gargalianou I, Zarpas K,
Perdikis D, Papapanayotou A (2007) A contribution to the aphid fauna of Greece. Bulletin
of Insecrology 60: 31-38.

Turpeau E, Remaudiére G (1990) Découverte en France d’un puceron des pins américains du
genre Essigella (Hom. Aphididae). Compres-Rendus de "Académie d’Agriculture de France 76:
131-132.

Van Harten A (1982) Lista anotada dos afideos (Homoptera: Aphidoidea) conhecidos das Ilhas
de cabo Verde. Agronomia lusitana 41: 313-321.

Van Harten A, Coceano GG (1981) On some interesting species (Hemiptera Aphidoidea)
trapped in Udine Province, Italy. Bollettino del Labratorio di Entomologia Agraria “Filippo
Silvestri” in Portici 38: 29-51.

Vasilev IV (1910) Brachcevaja, ili tykvennaja tlja (Aphis gossypii Glover). Trudy Byuro Entomo-
logii 8: 1-24.



Aphids (Hemiptera, Aphididae). Chapter 9.2 459

Velimirovic V (1976) A new pest in yugoslavia Prerochloroides persicae (Homoptera. Aphididae)
on peach trees. Zastita Bilja 27: 29-35.

Walker F (1848) Descriptions of aphids (2). Annals and magazine of natural History 1: 443—454.

Walker F (1849) Descriptions of new British aphides. Zoologist 7: xxxi-xl.

Ward PH (1961) A note on an aphid new to Europe. Entomologists Gazette 12: 116.



Armelle Coeur d’Acier et al. / BioRisk 4(1): 435—474 (2010)

460

VN IS IS ‘MY SY ‘0"
‘AVIN-Ld ‘OZV-1d ‘Ld “1d

(sra0EAIRIN ‘ON M ‘N ‘AT I OIS
(OTGT) A9[isEA | pue deaoEImy “LI ™YVS-LI (LI “T1 ‘NH 9H
‘($761) ad1fpeqroydsy, ‘9ea0E) AIDAD YD ‘4D VOO
‘(LT61) PrEqOYL, -Iqimony 49| 449 T NVO-Sd “Tvd [eordon
(6£81) woriong <(9007) Aqurew) 001[ -S$d ‘Sd 94 A ‘Ad ZO | umowun -qns | snogeyd L/81
doise pue ueunpeyg | snoSeyd4jog|  ‘IT ‘I KD ‘HD ‘O Ad IV “IV 8¢/1>| ‘eordorr | -oidyd| vy 1980[0) 7245503 s1qdy siqdy
S ‘Y
(8T61) ‘0¥ “1d ‘AN ‘AT 11 ‘NH
wo[jred “(9861) 2PH “IH ¥d ‘SH A9 A AA eouawy | snogeyd 6881
“(€€61) Lsmorrereq prvdvel | 001[ 11| ZD “HO “Dd ‘44 LV “TV | ¥d ‘8761 quoN | -oyd |y P\ 2940 s1qdy s1qdy
(£007)
e 12 sidisusT “(8861) v142157E)
aserd o IPPIA (8461) VIgromvEy snogeyd
wepaT ((9561) dossey 2017 | 00T[‘TI| OIS:LI LI gD ‘gD ¥ ‘ST | €D “LEOT oy | -oMyd |y | 0561 sy st sndvydaoy
(£007)
‘e 32 sidisusT (€161) S A4S (Ld “IN
PIeqo2YL (2$61) OIS-LI LI ‘4l YD ‘gD ‘4d aresadury | snodeyd €161 PEIqoaYL a7jnuirid
SRIpNEWNY ‘(F661) 2PH gz | 00T[ “CI 4 ‘SH A ZO ‘HO Dd| IO €161 sy | -oikyd |y uoqdisoqritdy uogdisoqrilay
(£007) "Te 22 sidissy,
(£007) T8 @ BLJEN NOD-Y] | oreraduway | snoSeyd 8¢61 ‘HuIyg zopuoy
011N (1£61) doiseg 0SvapIpy 119 O YOOI 007 > -eisy | -odyd |y uoqydisoqlay uoydisoqrloy
(¢861) AdysEL v S IS A4S Ny
(1S6T) dRrpneway ‘S ‘O “Id ‘ON “IN ‘ON
(866T) 140133J “(F161) SIANAT T OIS-LI (LI ‘NH 8061
Ovﬂ:\w.—nﬁoz AAwmmﬁv AZIH ®.W®U.W£Nm huﬂuo "mo Amw nmm nHm Amm Am—m— RMD Ouﬁu@&&@rﬁ mﬂowNJQ \Avﬂw>0v:u0—0ﬁ—u mQQ&MW&NNw
“(L061) L[saoxypojoyD) VUVSIAV”) a4 “dd 7D ‘HD O9 IV “IV| N4 Z061 —eisy | -odyd |y uogdisoq2y uoydisoqrloy
seaJe
popeaur ur | o8uex sundoy
WUU:UHUMDMM wumom H.wumn—&: $3LNUNO0d —VD—U.N>=~ vHOUOH ISt U>mﬂﬁz wﬂmﬂoum WSH.NHW %N.NNN&M;

"0107 Areniqa] 21epdn 1seT "U2AIS 2Te S20UIRJRI Pa102[as A[u() *(I] XIpuadde 29s) QTN 01 12Jo1 suoneradrqqe 1eaqep] (] xipuadde 235) 991 ¢ OS] 02

19J21 SUONEIAAIQQE $3p0d A1unoy) *sapads o1uadord4£io :7y fadoiny o7 uarpy y :smeag -adoiny oz uarfe saads seprprydy jo sonsuaioereyd urew pue IsIT || 6 d|qeL


http://pensoftonline.net/biorisk/index.php/journal/editor/downloadFile/71/328
http://pensoftonline.net/biorisk/index.php/journal/editor/downloadFile/71/328

461

Aphids (Hemiptera, Aphididae). Chapter 9.2

(9661) uedong (3/61)
0d1eY[[ (G9GT) UBW[OF]
“(€£61) 219H “(T861)

v IS AS
‘M ‘0Y ‘AVA-Ld 1d “1d
‘ON “IN YN DIS-LI 9VS

(L161 Yoreg)

uefong pue ofedeqreq | oeaseuo3A[o] SLI LI ‘gD WM T ‘NVD eomoury | snoJeyd SUIJ0IIXIULNL AOULIULOYJIAPAOJAT
‘(5661) ofedeqreq | 1qo Xowmy | 1] ‘CH -SH °SH A Ad ZO dd| 9D ‘€S61 quoN | -odyd |y supnvaliovig
(8G6T) 21401197 (8861)
210BWO], PUE 1NE
‘(6L61) eONquUEe)) pue
aserg 2 PRI (9861) NS 'SYVIN
SRIPNEWRY PUE JUEI] DIS-LI LI ‘NH YH YD
“(£861) PdweT (0661) ‘4D YOOI W “TVI-Sd epwy | snofeyd (L06T 2Md[ID)
OUEPIA pU® JUOZIY rrqoy | 69 Tl ‘SH A ZO ‘HO DG dd| .11 8L61 quoN | -oifyd |y awruiqos masipuaddy
(1007) e{dry (ssoxd ur)
‘[e 39 P1A0PBIG)-DIA0IID] snogeyd €661
“(GGGT) BAOIUOWRIA] vdiv1v) | VN ‘NH 0 eisy | -odyd |y CAOIUOWIRIN a2dj712 1/}
(FL61) BN eorpwy | snogeyd /881 PUNpSIQ ar4ag1020
‘(%661) ofedeqreq paaqrous() | TL€D | SY “Id “OISLI ‘gD HA Md | dd TL6I wpioN | -oidyd| vy avuaqrouso siydvsing siqdy
(£007) Te 32 eiyeN ey | snogeyd P161 Yed
011N ‘(1£61) UEW[OF] voviads al vn| vnsser|  yuoN| -oyd| y vpydovads siqdy siydy
¥961) v NS IS “4S ‘N ‘0d
ASYSE], “(€L6T) O2TEY[] ILd “Td N ‘AN ‘AT 1
‘(98961) o>Tey|[ (1461) DIS-LI ‘NH ¥H ¥4 ‘T4 ‘SH arerdwy, | snofeyd 1961 BN
UEW[OH (9861) APH ) T NMA A ZO HO LY TV | ZD ‘6561 sy | -odyd| y gy wivydavads siydy siqdy
v 'Sy ‘AYIW-Ld
(98961) ‘OZV-1d Ld ‘TN ‘OIS1LI
odxey[ (£007) doiseq (vovuads D | YVS-LI LI “TI H YD ‘4D
pue ueunpe(g <(0007) | [dde wuz)) | qd VA | YOO WA ‘NVO-Sd “Tvd oreradwiay, | snofeyd Y161
doase pue ueunpeyg | snoSeyd4Ljog “aAd -9 ‘ST “Ad ‘HD ‘Od ‘IV| 1d ‘1961 sy | -odyd |y ore v]0owards siydy siydy
(S002)
e 12 sidrsusT <(ssaxd ur) TID| eowowy | snodeyd 9981 TPWIYS
"TE 32 DIAOPEIO-PIN0NI] SHIA a1 AN TIOID | -¥D “S00T quoN | -oyd |y sisuastoutyt siqdy siqdy
seare
popeaur ur | aSuex swndoy
$32UAIAYY SISOy 1erqeyy SILTIUNOD papeAu] piodaxasy | aapeN | Surpasg | smeig sa192dg




Armelle Coeur d’Acier et al. / BioRisk 4(1): 435—474 (2010)

462

(£861) e121u1]

9L61

“(9461) oxyzog (1661) snogeyd oyyzog :&S&mws&msvixw
ofedeqreq pue 1zzeurq xyvg 6d VO II| VN€S6T eisy | -oidyd |y snaardvyvs sniogdorrvg)
(6002)
PTAOPBIq()-DIA0TI]
pue srufe-p1a05el[0] eopwy | snodeyd (Z161 Srss)
‘(£L861) BIAUIL smyndog a SY “da| Ad 9¢61 qioN | -odyd| vy 1y0fyndod sniogdorrvg)
IS ‘S¥ ‘O ‘AVN-Ld
‘OZV-1Ld '1d ‘ON “IN YN
‘AT LI DIS-LI “1I ‘dI ‘NH
(T161) PreqoayL, “IH ‘4D 4d 9 ‘NVO-Sd eopdwy | snodeqd (1061 TPI320D) #jofordvy
“(€€61) Lysmoydereg vavsvay | 001[ 11 ‘S “ZD ‘HD ‘Og ‘A9 IV | 9O ‘7161 qioN | -odyd| vy sndogorgviua ] uoqdisorovy”)
(9061)
uapaInoyds ‘(%£61)
ooreY|] “(€L61) OdTEY[]
(0861) 21°H “(¥007) 45 ‘M ‘AvIN fexrdoxy, | snoSeyd (6481 ‘poomisay)
urdeyD) pue urewon) SPIYRIO 001[] “Ld ‘NH ‘9D “94d T ‘ST a9 | 49 ‘9061 —eisy | -odyd |y WNADIPIY240 S1edDIVAI")
(0002) T
32 03[EpIH 29124 “($007)
urewson) pue urdeyn) 1d ‘LI [eordon | sno3eyd (£981 ‘TeAnpsioq)
(£981) Teanpstog | wsmpy woal | OOT[TT| 4D W A ‘NVO-SH ZO| Md £981 eisy | -oikyd |y vy $14dvIvia)
(0002) T
1 03[eprH 2219 ‘(¥861)
ooreq[[ “(300¢) wideyd
pue urewian) ($007) AvIN| Teordoy, | sno3eyd (1061 Pdwary)
urewdn) pue uidey) swied | 001[ ‘2l AVINLd ¥ ‘NVO-ST | <Ld ‘1861 sy | -oyd) v stsuanjisiq siqdvivia)
seare
popeaur ur | aSuex swndoy
SIOUDIJOY SISOy 1erqeyy SILTIUNOD papeAu] piodaxasy | aapeN | Surpasg | smeig sa192dg




463

Aphids (Hemiptera, Aphididae). Chapter 9.2

eomoury | snogeyd Fe61
(7L61) uedong sl | ¢q 11 an zd| go ‘€961 quoN | -oMdyd| vy SONOY]) IvqLyvm Sigdvaryy
(1£61) 1011d
“(866T) Te 22 ofedeqreq eorpwy | snodeyd 0%61
“(6661) "Te 32 ofredeqieq wnuiIIvA [4N0 INCLLIED W | gD 9961 quoN | -oyd |y OS]  7jouttds sidvatisy
(8007) T8
12 03[epTH 7913J (T661) eopwy | snodeyd (8/81 ‘sewoy])
ry3eurq pue e1zzo| VZXi% a S “I1I| II“66T qioN | -oyd| vy avijofuaow suydvuvdas
(¥007) 1zzeurg
pue 121maydg (Z007)
2IAOPRIq)-PIA0ND] PUE
Arufeg-21a03efjog “(0002)
unrey «(6007) Te @ eopwy | snodeyd (TI6T ‘Yoreq)
amf (£00g) e 32 3s3uy gy T1| IS OIS ‘Y ‘gD ‘Hd ‘HO ZO | 4D ‘6661 quoN | -oibyd )y sadiains vavus)) vavuir)
IS ‘S¥ OIS
(9£61) 2198 “(yL61) “LI ™WVS-LI LI “1I ‘NH YH snoSeyd 9¢61
1ZZeUlq PUE ISSLAOD) snipa) | 6O 7] ‘9O Y ST A ‘WD “Ag 1I9/61 ey | -0dyd |y | MW mpa) vavurr) vavur)
(8£61) uepa]
“(£961) "Te 32 20uuOUIy a IS Ld "IN OIS snogeyd (761 “2mipnewayy)
(1£61) 1ssea0)) 3D | 16D ‘€D | LI VLI LI 'dD M ‘SH| M 961 vy | -odyd) v 1o1400y] winiqoapa)) vavui)
v S IS A4S ‘SY ‘Od
(£T61) PreqoaYL ILd ‘AQYNLd ‘OZV-Ld “1d
“(9061) uapamoydg SN ‘AN DIS7LI WVS-LI
(€¥81) yoequadey] LI 11 ‘NH YH ‘9D 90D
“(861) 21PH “(S€61) A WA ‘NVO-SH ‘SH N | umowyup | aeradwiay, | snoSeyd (€H81 ‘YorquaEy)
[lusa] pue Lysmoyoryeq suppdnf | ¢TI AA ZD ‘HO ‘D4 ‘A4 IV, 8SLI > vy | -oMyd |y vjoaypurin siqdvuosy))
seare
popeaur ur | aSuex swndoy
$32UAIAYY SISOy 1erqeyy SILTIUNOD papeAu] piodaxasy | aapeN | Surpasg | smeig sa192dg




Armelle Coeur d’Acier et al. / BioRisk 4(1): 435—474 (2010)

464

(0$61) uedong
‘(98961) 021eY[] (S66T)

IS “4S ‘N4 ‘Od ‘AvIN
“Ld ‘OZV-1d Id “1d “IN

S19H “(£861) BHyEN SLIEIIY DIS-LI LI ‘NH ‘gD ‘4d eewy | snofeyd GT61 ‘uoseN
0IIN pue ununig | uospuspopoqy | 001[ 1| I T4 ‘ST MA “ZD ‘HO IV | dD 0561 quoN | -oidyd |y ID3|vZY VLOUL[]] vIOUl]]
($961) eorpwy | snogeyd (8561 Ke1arIndelN)
uefong (796 1) doisey SBDRINSY 70 an| go ‘0961 qioN | -odyd| vy avpauoLpuy vIouly|T viouy
S IS AS
(£002) ‘MY ‘Ld ‘AVN-Ld ‘OZV-Ld
e 32 sidsasy (9z61) 1d “TId “IN DIS-LI ‘LI “TI [eordon
PIeqoaYL, “(£761) siooput|  0OI[| Al YD ‘4D WA ‘NVO-S -qns | snoSeyd 6061 ‘staeQq
Sure “(5661) 9H | surgpeordorr | I[“Tr|  ‘SH NA A ZO ‘HO ‘44| gD ‘S161| ‘peordoir| -oyd |y siprdapaugdou snimdorpy
(T861)
udlre] ueA (¢661) SeuTWeIr)
BISEIN BIPIA (9007) ‘s9011 1INYJ AVIN| ®omowy | snodeyd (8/81 ‘sewoyy)
doisey pue uewspeg Snunag 19 AVIN-Ld ‘SA| -Ld ‘7861 qioN | -odyd| vy IVLUVIIS PANIUOLIISALT
(8661) PNsjIN [exrdoxy, | snoSeyd LTOT TyseyeE],
“(v6007) T 32 of[eSeqreq o 4! DISTLI LI ‘Sd| LI %00¢ ey | -ofyd |y v]09131f vop1uaUD) VapIUIUD
(0661) RIpneway
pue neadiny (1007) darsvurd (g AVIN-Ld eomoury | snodeyd (6061 “31s57)
oorey[[ pue rem3y | wwippd snusg | 7] 6O | DIS-LI UVS-LI ‘LI WAST | I 8861 quoN | -oMdyd| vy VR0 v V]JaTISST VIjaSISST
VN IS IS A4S ‘S
‘M ‘0¥ ‘AQVIA-Ld ‘OZV-Ld
Ld “Id ‘ON ‘AN ‘AT I1
DIS-LI ™WVS-LI LI “TI ‘A1
‘NH YH 9D ‘4D 4A ¥
(8T61) [eYoTe]N (SE61) | sPam pieoIo ‘NVO-ST ‘S A 4d ZO wpoury | snodeyd (z0g1 ‘uuewsnery)
[Tusa]N] pue A{smoyde[eq ST 111 AD ‘HDO ‘O9 49 IV “IvV| gD /8.1 JaIoN -obﬁm A% SSMMNQS vuLosorLy
seare
popeaur ur | aSuex swndoy
SIOUDIJOY S1SOF] yenqey SOLIIUNOD papeAu] piodaxasy | aapeN | Surpasg | smeig sa192dg




465

(9T61) PreqoaYL, ‘(¥£61)
021BY[[ (9896 1) OdTey[]
(6007) urwW[oH “(€161)

oY PJ (1161)

v IS Sy ‘0"
‘AVN-Ld ‘OZV-1d ‘Ld “1d
‘ON ‘AN ‘AT LT “DIS-LI 11
1Al YH YD ‘4D 4d Wd

(8061 “=12[1D)

onIaND) [P (SE6T) wnuagy U4 ‘NVD-ST ‘ST SId 7D oreraduray | snoZeyd 140QUYS DJJa1u0yd1sov ]

[TUSS pue Ljsmotoefeq -uvstq) | 001[ “CI AD ‘HO ‘Od ‘A4 'LV “TV| 1d ‘L061 ey | -okyd |y vyaruoqdisompy

eooury | snogeyd 061

” ($$61) neupanQ) Xouv") a vN 9al 94d vs61 quoN | -oMdyd| vy ‘uroqueg) vyjaquyf vhgdizy
8 (€L61)

X S19H pue dYdAT-squre], IS ‘IS “4S 6261 LfsN

O (9896 1) 021eyT (1£6T) STX| ‘MY ‘O “Id ‘AT D ¥4 ‘14 areradwiay, | snofeyd wnonpisy wnuruaydug

B urw(oH (($661) 2PH suoppdwy | TLD| FH NAA AA ZO HO IV | N “L961 wsy | -oyd |y wnuruanydug

..lzm (0S61) uekong “(F661) eopwy | snogeyd [(8161 ‘UOS[IN) Hpuapopog.

,lml Y (9561) dosseq | uopuapopoqy | 001( ‘Tl S IN ‘4D | gD ‘6€61 quoN | -odyd |y suydvuosvyy viougy|[
= (z7L61) uedong
g “(1£61) uedong “(¢/61)
Y sToquIET ST 9T

S “(S661) 2PH “(1007) L S ‘AVIALLd ‘ON oy | snodeyd (0961 “Keanprooeiy)

W ooreq[[ pue em3y | ‘Uolpuspopoy] T INGD NA ZO ‘HO A4 | IN ‘161 pioN | -odyd |y | sswquuyy siqdvuosopy vioutyy
3 (961) uedong (q5007)

& Te 30 asseqey (GL61) eouowy | snodeyd (8161 ‘uremg)

1011 “(7961) dorseq snssaudny) a ao ¥d| 99 0961 qaoN | -oiyd )y ruospLow vIout|[ vIouyif

(95007) e eooury | snogeyd (6481 ‘[PUON)

asseqey] (1007) ®IUOWI | uopusporrT | 7] ‘$D) IS LI ‘gD 94 ‘9| M ‘8661 quoN | -oMyd| vy Lpuaporyy iousyyy viouzjjp

(03vpryos
(1961) PTeX\ “(F96T) | “04a3 “4a15py) eomoury | snodeyd (8€61 ‘vormouyy)
uefong (796 1) doisey aeoraraIsy | 001[ “CI an| go ‘0961 JION -ofyd| y avluvuvp)os viouyyr viousyy
seare
popeaur ur | aSuex swndoy
$32UAIAYY SISOy 1erqeyy SILTIUNOD papeAu] piodaxasy | aapeN | Surpasg | smeig sa192dg




Armelle Coeur d’Acier et al. / BioRisk 4(1): 435—474 (2010)

466

(6T61) PIEqOYL “(8161)

PIeqoYL, ‘(¥661) eorpwy | snodeyd
doaseq pue ueunpeg sngy ua 4S8 ‘9o | go ‘zo6l qioN | -oudyd| vy (9981 “Y2IL]) stogs sigdvjapy
(£007) T8
12 ®eLIyEN] OIN (9961) SY ‘QVIN-Ld areradway, | snodeyd (0161 Aemeyny)
s1quIeT sy 9f[TH vsnquvg TI| Ld LI DISLI WD A ‘ST | LI ‘1961 ey | -oMyd |y avsnquivg siydvuriop
(128010
asouede(
‘w2apadsa
(9661) £59]qe10324) areradway, | sno3eyd (8161 ®uMIY]
[pdwre pue suopeserry | sno3eyd4joq 1 HD| HD 9661 ey | -oudyd |y 2 Sissy) avzapadsay vanoSapy
(uaspoeIq)
(5/61) doise pue wnugyinby eomoury | snoSeyd 6161 “Yoreq suajooriand
UOIMET “(6007) UBW[OL] wnipLiag 0 TgDO| 99 TL61 qioN | -odyd| vy wngydisosovpy wnydisosvpy
v S IS A4S ‘N
‘SY ‘0¥ ‘QYN-Ld ‘OZV
“Ld ‘Ld “Id ‘ON LN N
‘AN AT LT “OIS-LI VS
<L LI “T1 A1 ST ‘NH YH
(C% AD 4D Ad YOO4d ¥4
(8661) doase (0007) | ‘s21qwBoa) | 001[| ‘14 ‘NVO-ST ‘ST 4d A eoppwry | snodeyd (8,81 ‘sewoyy) a71qL04dn2
doase pue ueunpeyg | snoSeyd4Ajog | [ T ‘g 70 ‘HD ‘Og 49 IV “TV | 4D L161 qioN | -ouyd| vy wngydisosovpyy wngydisorvpy
(1861) uedong
“(£861) uond “(£861)
HUNMugﬁ—UW —UCN REISIAN
‘(8661) e 22 2[IMH v dS ‘OIS-LI ‘LI ‘Al 4D wpoury | snodeyd 1161 ‘Sissq suosfiqry
“(5861) e 12 111ED) smardn | TICIL| 0 dD WA Ad ‘HO Ad IV | 9D ‘1861 quoN | -oyd |y wngdrsoowpy wnydisorowpy
seare
popeaur ur | aSuex swndoy
$32UAIAYY SISOy 1erqeyy SILTIUNOD papeAu] piodaxasy | aapeN | Surpasg | smeig sa192dg




467

Aphids (Hemiptera, Aphididae). Chapter 9.2

(3soy
Arepuooas
-so[qeradon
pue siuerd NS IS A4S ‘N
STO0EQIY ‘Y ‘OY ‘QVIN-Ld ‘OZV-1d
Auew £(asoyq Ld “Id ‘ON ‘AT “DIS-LI
Arewrnid NVS-LI 11 9l ‘NH YH
(ce61) Burey pnuios AD ‘4D YOO¥d YA Td
(6961) 021eY[] *(0007) UML) 8X |  ‘NVO-SH ‘SH ‘94 MA ‘4d oreradwy, | snoSeyd ¢e61
doase pue ueunpeyg | snoSeyd4jog | ‘001[ 7D ‘HD ‘Og ‘A4 IV “TV| g9 €61 —eisy | -odyd |y Bure snavuio snzdpy snzdpy
(T661) so1AIA Zounpy
pue axIpnewdy (L661) arerodway | sno3eyd 1261 ‘Tyseyeser,
OOTeY[[ pUe IRMNSY |  SjpI0LIUIL] a AVN-Ld 44| ¥Md ‘0661 -eisy | -odyd |y syppa0sauay snly snlpy
(6861)
2IRIpNEWRY “(£007) T (6£81 ‘TIPUON
19 PIAOPRIG)-PIA0TID] SY ‘DIS-LI ‘LI ‘NH eopwy | snodeyd 29 A9[ry X° [[PUOIN) 22g/577Mm
“(8661) T ANH | #gre smauon() | TID| W *SH 'HA “ZO ‘HO A9 | ¥Ud ‘8861 oy | -ouyd |y syjppoozuioaut] syjvoozfpy
(€861) Meg oruad | snodeyd 6261
(8661) VISEIN BIPIN | wsodns vsoy l AS DISTLL ‘@D WA'SH | ST 9L61| -ovdliy | -obyd | D KysAIN varuving siqdvzipy
(6661) EwNg
pue ofredeqreq (£661) AVIN| ®eomoury | snodeyd €861
odorey[[ pue remsy 2% <o AVIN-Ld DIS-1I| -Ld ‘661 quoN | -oMdyd| vy “[[ssiq szuvad sisdorgjouopy
(¢007) °3[epIH
2319 PUE UBINCT 1IN eomoury | snogeyd (6/81 PUOIN 29 Aoy X2
“(8661) Te 32 NH (2% .§Q\M§\ [€2) Id LI “T1 ‘NH N9 ST| b4 861 JIION -014yd \"4 [[PUoN) vl %.N&Q.SESEN
(8661) 2uen( PIN
PUE eljeN] 019IN] ‘(8861) eewy | snofeyd (¢¢81
BZOPUDJA] 9P 0SOWIDY] | wlur) Suvpsnf €3} Sd“TI| S “S861 qioN | -oudyd| vy YOW]) Zyjalins vijouopy
seare
popeaur ur | aSuex swndoy
$32UAIAYY SISO 1erqeyy SILTIUNOD papeAu] piodaxasy | aapeN | Surpasg | smeig sa192dg




Armelle Coeur d’Acier et al. / BioRisk 4(1): 435—474 (2010)

468

(ungjofiiy

‘32 5150y
Arepuodas)
oeaRqR]
pue (ss0y VN IS ‘OZV-1d
(TL61) uedong (£961) Arewad) Ld DIS<LI LI 9D ‘4D 4d eoppwy | snofeyd (68T o3[E 29 1[I X2
BT (T66T) 2PH SEIPIO[EI q°T A “TvE-Sd ‘Sd ‘HO “TV|  ¥d%961 YHOoN -oihyd |y UIMOD)) 142yvq siydvirwaN
(¥S61) uvdong avin
“(¥L6T) 027Teq[] “(0007) 1Ld ‘OZV-Ld ‘LI YD ‘4D owag | snoeyd ¥S61 ‘uvdong
doasey pue ueunpeyg | snodeqd4joq [  Md°S39d Z0 ‘HO ‘44| gD ‘0s61| -odlin | -oudyd| O | swrmppquuts snatuwiog snzpy
v S IS
AS ‘SY ‘N ‘OY ‘AVIN-Ld
(9261) PIeqo3YL, “(9061) ‘OZV-1d 1d “1d ‘ON ‘L
uapaImoydg (¢881) ‘AN ‘AN AT I OIS-LI
DRIYOBIN (CC8T) Y20 AVS-LI SLI A1 ‘NH YH
(9£81) uonpong “(£981) MIOYD WD ‘4D Ad N
[eanpstog <(0007) doseg YODYA YA ‘14 ‘NVO-Sd
pue ueunoe[g (SC6T) “Ivd-Sd ‘S ‘49 DA ZD | umowyuny orad | snodeyd 9LLT 13Z[NG
[TusaA] pue Axysmorpereq | snoSeyd4Ajog I€3) XD ‘HD ‘O “Ad IV “IV 8G/T> -0adL1n) -0lyd| 2021540 110G d15040199\] SN2
SIS A4S ‘Mg
‘ST ‘O ‘OZV-1d 1d “1d
‘ON “IN ‘AT I'T ‘LI ‘ST ‘A1
NMH 9O ‘4D dd YN ¥4
(9%61) 1seoUO(] wniy T NVD-SH ‘S SIA “Ad arerodway | snoBeyd RG] “I2ISeIUO(] SIIIUOJVISY
“(zs61) 1PuIeg vupSoLl | A TI| 7O ‘HO ‘Od A4 IV “IV| 99 ‘1¥61 esy | -oidyd |y uoydisoivsoaN snzlpy
S IS
‘M ‘ST ‘O “Td “DIS-LI (LI
(Ly61) s1oquue] sy 2[IH Supa]) ‘NH YH 9D 4D ‘9d N
“(7S61) 12uIog (0007) wasiad NMOD-YA ¥A ST Ad “ZD arerodway | sno3eyd 7161 ‘uospiae(y
moummm pue urwdE[g snuns ¢n ‘7l ‘HD ‘O9 99 ‘vd 1V “IV| HD ﬂovmﬁ -BISY -obﬁm A4 Suviiva §N§ .§§.§\
seare
popeaur ur | aSuex swndoy
$32UAIAYY SISO 1erqeyy SILTIUNOD papeAu] PpI0d313s] aaneN | Suipasg | smerg sa192dg




469

Aphids (Hemiptera, Aphididae). Chapter 9.2

(eduay))
(£007) | oSueroaneu snogeyd €/61 ‘sToquue
Te 39 BLJEN] 019IN | UT INIJUOISSE] n 49 | gD %00c> oy | -odyd |y SN A[IH #dorsva vpparjorg
(8781) *EA\
“(9061) uapa1moyg VN IS IS IS ‘SY ‘O 1d
(8061) AP “(€¥81) “Id ‘AN ‘LI “DIS-LI ‘11 ‘NH
yoequaEey] ‘(E8961) H 9D ‘4D MA WODUA
02IBY[[ (8LL1) 920D N ‘NVO-SH ‘S3 MA ZO| umowyun sno3eyd (8LL1
“(0781) preyoue[g suppnf | ¢H 1| ‘HD ‘D4 ‘Vd A4 IV “TV 8SL1> esy | -obyd |y ©0200)) sipuvynl siydvurg
(6€6T) msIATIS
(8007) seneidoo(]
pue urewan) (8667) areradway, | sno3eyd (0061 “Opuediog)
©ZZN5507) PuE of[edeqreg zjo1A 20 DIS-LILI ¥ ‘NVD-SH ‘S| LI 6E61 -eisy | -odyd |y avjorn v421dox0100\]
(98961) SY Ld aresadwiay, | snoeyd (sc61
0o1ey[] “(0961) 02TeY[[ | wngjly vJoiA | 001[ ‘11 ‘AVIA-L OISTLI ¥ ‘SA | .Id ‘6561 sy | -oidyd |y Sissq) maazj0 vassdoxoroa
(0007)
doase pue ueunpeg
“(000¢) rutjodwery
o[eeqreq (1007) 001 AVIN-Ld snoZeyd (1261 ‘Tyseyeyer)
oorey[[ pue remsy wnypy | 1[ 11 CIN LI D WA T4 Ad| T 9661 eisy | -oudyd| vy vupsoutiof v4a1doxoj0o\s
arerodway | sno3eyd 0761 ‘Tyseyese],
(1007) vruowry sndivaopog 14| I II°0661 ey | -odyd |y 1davaopod sigdvyitydoany
VN “as
‘N ‘0¥ ‘AVNLd ‘OZY
“Ld ‘Ld “1d ‘ON “IN ‘AN
‘AT I “OIS-LI LI ‘41 ‘NH
(6961) 0>rey(L “gH ‘4D YOOI W Td
“(9.81) worpng “(0007) | sdoi> 1mop ‘NVO-$4 ‘S ‘9 M ‘A sno3eyd 9/81 uorpng
doase pue ueunpeyg | snoSeyd4jog | 001[ ‘¢I 70 ‘HD ‘Og 49 IV “TV | gD ‘9/81 eisy | -oidyd |y SnXfuinaugy snzduloans
seare
popeaur ur | aSuex sunSoy
S2OUIAYY SISO 1enqey SOLIIUNOD papeAu] piododoxasy | 2aneN | Suipoog | smerg sarvadg




Armelle Coeur d’Acier et al. / BioRisk 4(1): 435—474 (2010)

470

(odoang

NS IS “AS SY ‘0¥ ‘AvIN

[eRUD Ul “Ld ‘Ld “Td “IN ‘AT DIS-LI
sasnoyuaaId LI ‘NH 9D ‘gD YA [eordon
(#961) 43yse], (9¢61) ut) 750y ‘T4 ‘NVO-§4 ‘Sd A 4d -qns | snoeyd (0061 ‘uosioputg)
MW (6961) 0oTey[] prvsvay | 001[ ¢l 70 ‘HD ‘Ogd V4 IV “TV| ST b¢61| ‘eordorr| -oidyd| vy winsosod wniqopodyy
areradway | sno3eyd L161 1005) 19p
(95002) e 3 ofedeqreqg S| 6D T Ld‘Sd| 1d ‘8661 sy | -odyd| v pues sty siydvpnonzy
(£007) eorpwy | snogeyd 7S61 Touwe]
‘e 39 BIIJRN] 011N snndog 0 vN 94 | va ‘$002> qioN | -oyd| vy wnandodopnasd vuiuiosoiasg
(9£61) draomuipA
(SL61) 1190y
(6661) 1rouENIN
pue d1onaq (££61) | (yoead) seon V0S¥ ‘O “DIS-LI arenadwy, | snodeyd (6681 “jsaoxpojoy D)
HPMeN pue rurodwer)y | amgy fsmundg | 6O L LI WD WA ‘ST AD ‘Od “TV| LI ‘SL61 esy | -odyd |y 915424 59p10.40]420451 ]
(€007) »dry 6/81 ‘[PUON
pue 2RIpneway (£007) eopwy | snodeyd 29 Aoyryg xo Aoyryg  my0fiusxvaf
‘[e 32 TAOPEIQ()-DTAOID] snurxvh] | GOy ‘D) Y ‘NH “Og| NH ‘€00T qioN | -odyd| vy sndvgdozigqavyapy snyrgqdioosg
‘(9561) dorseq “(5S61)
1seouo( ‘(F661) HD oreraduray | snoBeyd (L1617 ‘Hurys)
doisey pue ueunprg Y| 6D T “INCLLED ‘9d A 9H | 9D ‘T€6l ey | -okyd |y sisuaruiofips snplydiuag
syuerd
[erusweuIo
[eardonqns
pue [eordon
uo snoJeyd
-Ajoq Tesrdos
(€/~7L61) {(pa119ja1d) NVD-ST ‘OZV -qns | snoZeyd 6$81 ‘ereonboyy
SSNS “(TH61) TyoserreD s 001[| <Ld “IN ‘LI “I1 ‘gD ‘Aa A | 94D ‘ze6l| ‘eodor | -odyd| vy PS04IUOLTIU DIUOIPIUI]
6481 ‘TPUOW 2 L[y
(#L61) 027ey[] “(F661) AVIN| ®omouwry | snodeyd %3 Ao[ry snsioasuvigyndod
dosseyy pue ueunpeg smndog | 4TI AVIN-Ld ‘OZV-Ld ‘4D | <Ld ‘9961 ioN | -ouyd| vy snpyduiag sndyduag
seare
popeaur ur | aSuex swndoy
$32UAIAYY SISOy 1erqeyy SILTIUNOD papeAu] piodaxasy | aapeN | Surpasg | smeig sa192dg




471

Aphids (Hemiptera, Aphididae). Chapter 9.2

(S661) Ozv| sy | snofeyd 881
ODIRY[] PUE BAJIS-BSNOS suedredng 1 OZV-1d “TV| -Ld ‘6.61 qioN | -oyd| vy saqioy) vavy vydis vydis
(€L61)
00TeY[[ “(B961) 02IEY[] v ‘Nd ‘Avin
(9861) ?H (9007) QBOUTWIRIN) -1.d ‘OZV-1d ‘L.d DIS-1I arerodway, | sno3eyd (6681 ‘TeseS) prurutopqvifn.
doiseq pue ueunpeg | 51001 201 1] 11D ¥A T ST MA Dd | Ld 0961 ey | -ofyd |y wnqdisoppdoqy
(1961) VN NS SH IS Ny Sy
0o1ey[] {(9861) 21°H ‘Od ‘QVIN-Ld ‘OZV-Ld ‘Ld
“(9561) dorseg “(0161) “1d “ON “IN ‘N ‘AT ‘LI
pjsaxdso( “(£161) DIS-LI YVS-1I ‘NH ‘IO
oy P (€161) sdo1 1atpo 4D YD ‘4D YOO YA
op1ny 2 (0007) ‘wnySios T4 ‘NVO-SH ‘Sq A ‘4d snofeyd (9681 ‘Y1q)
doase pue ueunpeg QLB 11 7D AD HD ‘O9 ‘49 “TV | LI €061 eisy| -odyd| vy sypivut wingdisojpdogpy
VN S IS “4S Sy
‘M ‘0¥ ‘AVA-Ld ‘OZV-Ld
1d “1d ‘ON “IN ‘AN ‘AT
(6¥81) 3TeA T LI Al NH YO ‘4D ‘9d
‘(88961) 027EY|L “(0161) (smounf AOOYA WA ‘NA T4 ‘NVO
pisaddsoq <(0007) | vomsa vod) -SH ‘SH 94 A “4d ZO eewy | snofeyd (6781 “T3e/)
doise pue ueunpeg SeUTWEID) 111 ‘HD ‘O9 ‘99 Ad IV “IV| gD 8%81 quoN | -oMdyd| vy wngaasuz wngdisopdoyy
(smo1pr]0)
SIOMOJJ pUe
(vauody
DLVIOL]
vi2g) MY ‘OY ‘AVN-Ld ‘OZV
(1961) 43Yse], (¢S61) | s2]qeaeBaa uo “Ld Id “Id “IN “OIS-LI ‘LI (T161 ‘uosprae()
anIpneway (000g) | snodeyd4jod MH MO ‘9O ¥ ST ‘Ad eomoury | snodeyd uoqdistay) snuzuogdisojpdogyy
doiseq pue ueunpeg ‘wnuv]og 1 7D ‘HD ‘O9 49 LV “IV| 111261 qioN | -oudyd| vy snuruogdrsojpdogyy
seare
popeaur ur | aSuex swndoy
$32UAIAYY SISOy 1erqeyy SILTIUNOD papeAu] piodaxasy | aapeN | Surpasg | smeig sa192dg




Armelle Coeur d’Acier et al. / BioRisk 4(1): 435—474 (2010)

472

(1861)

OUueB3d07) pue UaIey

8861 “PH

UBA “(8LG1) o1m2ABzg Vi | A4S “1d “IN LI ‘NH ‘4D ‘Td arerdway, | snofeyd 2@ neupany) ARJIpnEWR]
(886T) TTe 32 AIIpNEWIY snug) | ‘GH) ‘0 NA DA ZD 1D 99 IV | 1d ‘8461 —eisy | -odyd |y ysaau stypwaoddvs siyjpiour
(#961) uedong
“(0661) BUOWIT “(9661) | (Ayovsoply ) DIS-1I ‘11 oreradway | sno3eyd (9761 ‘Tyseyese] )
[pdwre pue suopesersy sooqureq ) NH GO WA S AA ‘HO | dD €T61 eisy | -oikyd |y pupmpy sy
(LL61)
uefong ‘($961) uedong
‘(8861) 2101200,
pue neq (9661) AVIA-Ld “OIS-LI areradwiay, | snofeyd (L161 B1ssq)
[pdwre pue suofedern) sooquueg 4! LINUD ‘4D ‘Sd “9d ‘HO | 9D ‘1961 sy | -oukyd |y IVLDUIPURAY SHIVIIYV]
(£zT61) PreqoayL,
“(LLGT) uedong “(3961)
uedong “(¢z61) Sure]
“(6961) 02Tey[L (LHG1) Ld ‘LI aresadury | snodeyd (€061 “rE)D)
SIPquET SR 2['H sooqureq 4! AL D WA ‘S IA ‘HO | 4D ‘€61 ey | -ofyd |y SuapoIIpUniy Sijvyyy
reordoiy, | sno3eyd €C6T ‘STPquIET STy
(1861) oquiojo)) suvsnf o) II| 11°0861 ey | -odyd |y SIY 0yrapLout sigdvuiors
(9061) uapaanoydg
(1161) owIeND) P Jr20RIY
“(9£81) uorpng (9007) | ‘Qe20eIpPWOIG oruad | snoJeyd (9481 ‘uonypong)
doisey pue uewsoelg | OvaOEPIYDIO 001[| QVN-Ld ‘9D I 9d 99| g9 6/81| -0xddin| -oihyd| o wnagn] u01qo31s 1019031
(£007) T
19 BLIJEN 011N (9007) arerodway | sno3eyd (1261 ‘Tyseyeyer)
doisey pue ueunsyoeg SBUTWEID) T IN ‘9D | 99 %007> eisy | -odyd |y runaadopy u01qons 101q011g
Vi eoroury | snodeyd 8IGI ‘UrEMg
(8BS007) 'Te 32 asseqey sussasdn’y | 71 ‘6O IINMA| NI 6661 qioN | -oudyd| vy 1ssoadno vigdosgyuogdis
seare
popeaur ur | aSuex swndoy
SIOUDIJOY S1SOF] yenqey SOLIIUNOD papeAu] piodaxasy | aapeN | Surpasg | smeig sa192dg




473

Aphids (Hemiptera, Aphididae). Chapter 9.2

(0061)
sareAe] (F861) uedong

0¥ ‘Ld
‘AVIN-Ld ‘OZV-1d TN AN

‘(1981) tutassed “(L161) (sm31) DIS-LI \VS-LI ‘LI “TI ¥H [eordon
oY PJ (1¥81) Aqureur) 00T[| D ‘gD YOO-IA ¥d “Tvd -qns | snoZeyd [¥81 2quIo[0osuo]
2quio[02so,] ap 1ahoq | snoSeyd4Ljoq ‘O T|-ST ST AA KD ‘HD A9 “TvV| WA 1$81| ‘eordorr | -okyd | vy | op 1ohog mpumuny wuardoxoy
(LL61) areradway, | sno3eyd (6161 TYseyeyE]L)
uedong «(1/61) 1011 vaoypaz | 001( Tl ao I 9o ‘€461 -eisy | -odyd |y 2DM0YJaZ SYIYIOUL] SHPIOULT
(LL6T)
uedong ‘(1/61) 1011
“(S007) EJEN OI2IN pUE 6161
03[epIH 2219 “(S661) areradway, | sno3eyd RINWNSIBN vy0f10.0d1]1
Tut[od pue Tyoon] snug) | 001[ “CI 11°4D ‘Sd| 4D ‘€L61 ey | -ofyd |y SHppoouL] SHpIouL]
(ssaxd
ur) [e 33 J1A0pEIqQ
Puonad ‘(¥861) 1ed
‘(6S61) UOSS[IUUEBISS)

‘(9861) 3snouxy (9061
pue 1uepPaT (0661) vorpur TN oreraduray | snoBeyd Aprexary]) ruvpvaonpmpyvy
OUBPIA PUE JUOZIY | wzuta041542507 | GO “CT| “DIS-LI ‘LI IO “9d ‘ST ‘A LI ‘%861 -BISY -01fyd | vy SYIPINAYS S1jpIout |
(9861) R1pneway

pue 3uepPIT (9861)
1SNOUY PUE IUEI] a arerodway | snoBeyd TL6T TYPNSIY S1suaoyigovyvy
(8661) Te 2 2IMH s |69 D OIS-LI ‘LI “4d ‘ST | M ‘861 sy -odyd| stypooddrs sypoour]
(1861) ourad0)
PUE USLIEH UPA (8861)
“Te 39 211pneway (8661)
T 32 2[NH ‘(1861) a VN ‘N ‘O “1d “IN areradwiay, | snofeyd (6261 Dsa2N)
EI91UL] PUE UEW[OL] snug) | 6D D | ‘AW DIS-LI LI ‘NH ¥d ‘SH| OY'9L61 wsy | -ofyd |y suvy]vs sijproddog sippoout]
seare
popeaur ur | aSuex swndoy
SIOUDIJOY S1SOF] yenqey SOLIIUNOD papeAu] piodaxasy | aapeN | Surpasg | smeig sa192dg




Armelle Coeur d’Acier et al. / BioRisk 4(1): 435—474 (2010)

474

(£007) Te 30 sidisasy,

“(£61) 101 “(9007) DIS-LI WD ‘4D epwy | snofeyd (8061 919[I1D)
doisey pue ueuwnsoeg vsoy 1 A ‘NVDO-SH ‘SH A9 IV | gD €461 YIION -01fyd | vy pIvaOU V] 1US) TN
(£007) "Te 32 sidisrsy, AVN-Ld ‘Ld “IN
“(S0G1) sareat] (6oG1) | soydrsoraty “DIS-LI “MVS-LI (LI 4D ‘4D wpsury | snodeyd (0161 ‘uospiae()
0o1eY|] “(S661) 2PH Smngdy | 9 L] YOOI ¥d “Tve-Sd ‘SH|  Ld “S061 quoN | -oidyd |y unqv vy
(£002)
Te 32 sidisusT “(S/61) JBOOEO ] eorpwy | snodeyd (1761 “S1ss7)
101 “(8661) Te W MY |  “snduwsoshiy ] a A9 ‘4D WA | gD Y461 qioN | -oudyd| vy upjoquing viogdosoyduiyr)
(£007) 'Te 32 eLjEN
0RIN (9007) dosseq | (“dds ponaowy (€961
pue uewde[g (0007) Aurey) eopwy | snodeyd QANQ) ovis04quivopnasd
doasey pue ueunpeg SBIBIANSY I 1d 007> qioN | -odyd| v ©0IN3J04[) UOINI]04)
3 IS A4S ‘S ‘Od ‘AvIN
(7S61) PRIpneway (vz1u0) “Ld “Id “IN ‘AN ‘AT OIS-LI
“($661) @H (9007) UOLITLAT) LI ‘NH YO ‘gD VWA T ‘ST eopwy | snodeyd (8/81 ‘SBWOY] ) 25110425142
doisey pue uewspeg QBIORIASY 9 ‘[ SNA Ad ‘ZD ‘HD 99 IV | ¥d ‘Ts6l JuoN -obEm A% SMISAIQUID] UOINI]0.4))
(10027) Te 32 e[Isuepy SH2UINQ) AVIN | oreradway, | snoBeyd (L161 ‘emwnsie|y) vjosriny
0Ip3d ‘(5861) 02reY]| vourisr) | TI1D | AVNLL ‘OZV-Ld (Ld ‘Sd| -1d ‘1861 sy cofyd )y stpooddi snavjnawgn]
(@661 T
19 a11pnewy (ssaxd ur)
“Te 12 TAOPEIQ)-DTA0ID ]
(9007) 21A0peIqO wnuosijog arerodway | snoBeyd FY61 Aluys) svyofiuosigod
-J1A0113] PUE OUEBII0)) DU2ITUOT 7 VN SY LI ‘NH ‘9D “gd | ¥Md ‘0661 ey | -odyd |y snzluoudy siydvuogqdisoqari]
[eordon
(S007) Te 32 oorRY[[ aviN -qns | snogeyd 9061
“(H661) Te 32 rem8y ) | 6O AVN-Ld ‘Ld ‘S| <Ld %661 | Teardorr | -odyd | 'y | Appesuny smproruw verdoxor
seare
papeaur ur | aSuex swnSoy
$32UAIAJY SISOy 1erqeyy SILIIUNOD papeAu] piodaxasy | aapeN | Surpasg | smeig sa192dg




