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Introduction & Methods
The aim of the survey was to identify and photograph aphids and associated predators,
parasitoids and mutualists at Bedgebury Pinetum. Efforts were concentrated upon conifer
trees given the rich variety available at Bedgebury. Sampling aphids along transects or
within random quadrats tends to be both insensitive and ineffective for assessing species
diversity of aphids. So we instead used convenience / opportunistic sampling by hand to
search the maximum number of suitable hosts.
Aphids are never distributed uniformly among their hosts. Search efforts must therefore be
highly targeted, both in selecting areas to be searched and in selecting individual trees.
Marginal habitats such as track-verges and rocky areas such as stream-bottoms are often the
most profitable in that respect. Trees that appeared sickly, stunted, damaged, out-of-place or
otherwise abnormal are given highest priority.
When searching for cryptic species such as Cinara pectinatae (green-striped fir aphid) and
Essigella californica (Monterey pine needle aphid), we also used a beating tray (usually an
inverted umbrella since it is much more portable than commercially available beating trays).
For most aphid species we did not use beating as the method has three major drawbacks:
a) Aphid specimens are readily damaged by such methods.
b) Colony structure cannot be observed, nor can the presence of parasitized aphid mummies.
c) For herbs it is very difficult to ensure that a sample is only taken from the particular plant
species of interest. This then creates difficulties in identification of any aphids found.
We did not use traps for aphids, albeit they may pick up some species which are not easily
found on the host (e.g. moss aphids). Traps are insensitive to species that produce few
winged morphs, or are weak fliers. Most importantly, since the host-plant is unknown when
aphids are trapped, many species (especially in the genera Aphis and Dysaphis) cannot be
identified to species level. Moreover observing an aphid in a trap does not mean that species
occurs on a host-plant in the area being sampled: aphids are weak fliers, but can be
transported considerable distances by jet-streams.
We have identified the species by microscopic examination of specimens preserved in
alcohol, using the identification keys of Blackman & Eastop (1994) and supplementary
information from Carter & Maslen (1982). The new species to Britain was confirmed as
Essigella californiensis by Sharon Reid of FERA using molecular techniques (Reid et al.
2015). The parasitoid found on Cinara confinis has been tentatively identified as Pauesia
grossa by Edward Baker (we only obtained males and these unfortunately cannot be
identified with certainty).

Results
Species List
Adelges cooleyi

Essigella californica

Anoecia corni

Eulachnus rileyi

Aphis farinosa

Illinoia morrisoni

Cinara confinis

Periphyllus californiensis

Cinara cuneomaculata

Periphyllus lyropictus

Cinara cupressi

Periphyllus testudinaceus

Cinara curvipes

Pineus strobi

Cinara pectinatae

Rhopalosiphum oxyacanthae

Cinara piceicola

Schizolachnus pineti

Cinara pilicornis

Symydobius oblongus

Cinara pini

Thelaxes dryophila

Dysaphis aucupariae

Tuberculatus annulatus

Elatobium abietinum

Species Diversity
There is a predominance of Lachnini species reflecting the dominance of conifers at
Bedgebury. Most of the common aphid species are present, including those on larch (Cinara
cuneomaculata), firs (Cinara pectinatae), spruce (Cinara piceicola, Cinara pilicornis),
pine(Cinara pini, Schizolachnus pineti) and cypress (Cinara cupressi). There are also rarities
such as Cinara confinis and a more recent invasive, Cinara curvipes, both mainly on fir trees.
We found two species new to Britain: Essigella californica (Monterey pine needle aphid) on
Montezuma pine and Pauesia grossa (a braconid parasite of Cinara confinis). Illinoia
morrisoni was only introduced to Britain in about 1960 and is rarely recorded. Another
species of note is Dysaphis aucupariae, an uncommon aphid which creates a colourful red
and yellow leaf gall on the wild service tree.
Below we have listed species by plant host starting with the Pinaceae and Cupressaceae. We
have included pictures of each aphid species to assist those who may be interested in
identifying some of the fascinating aphids found at Bedgebury. Most of the species described
can be readily identified from high resolution photographs, although there are several similar
species on pine which can be difficult to differentiate.

PINACEAE
Abies amabilis (Pacific Silver Fir)
Cinara confinis (Black-stem aphid): A colony of this species was found at Bedgebury on
tree #31-85 on 5/9/14, and again on 17/9/14, 2/10/14 & 18/6/15.

Cinara confinis is classed as an invasive species (like most of our conifer aphids), but has
been known from Britain for many years. It is a rare species and is very unlikely to cause any
problems. Specimens at Bedgebury were heavily parasitized by a hymenoptera parasitoid
(see black mummy in figure above right) which may explain why numbers remain so low in
Britain. The parasitoid has been identified as Pauesia grossa, a species new to Britain.

Abies balsamea (Balsam Fir)
Cinara curvipes (bow-legged fir aphid): This species was found at Bedgebury on 2/10/14
and 27/10/14. The species usually occurs on the trunk or branches of Fir (Abies spp.). They
also feed on cedar (Cedrus deodora) and a colony has been found on Pinus contorta. Cinara
curvipes is an American species, and is widely distributed in USA, Canada, and Mexico. It
was first recorded in Europe in the UK in the 1990s, and has now spread throughout most of
Europe. The hind tibiae are long and curved giving the English name bow-legged fir aphid.

Cinara curvipes also occurs on Tsuga heterophylla at Bedgebury. The status of the bowlegged fir aphid as a pest is unclear. It apparently does not cause economic damage to forests
in its native North America, but in Europe it may have the potential to cause considerable
economic damage. The species has reached pest status in many parts of Germany on white
fir (Abies concolor).

Abies procera (Noble Fir)
Cinara pectinatae (green-striped fir aphid): This species was first found at Bedgebury on
Noble fir on 5/9/14 and again on 9/9/14, 17/9/14, and 27/10/14. The green-striped fir aphid is
a solitary species which lives singly on small branches where it sits on the needles. Cinara
pectinatae do not move very much and are well anchored by means of their strong claws.
They rely on cryptic colouration to protect them from (we presume) avian predators. Aphids
are an important food resource for fledglings of both insectivorous and non-insectivorous
species. Cinara pectinatae feed at the junction of petiole and stem as shown below.

They are normally green with white stripes, but Bedgebury also has a very rare brown form
only found previously in Tuscany in Italy (Binazzi, pers. comm.). Andrea Binazzi informs us
that brown forms of Cinara pectinatae appear in Italy in late summer and autumn, and are
morphologically identical to the green forms. Populations at Bedgebury were attended by jet
black ants (Lasius fuliginosus).
This species is regarded as a very valuable aphid in central Europe as the honeydew from the
aphids is fed on by bees to give premium 'forest honey'.

Abies veitchii (Veitch's fir)
Cinara pectinatae (Green-striped fir aphid): This species was first found at Bedgebury on
Veitch’s fir on 2/10/14 and again on 17/9/14.
See under Abies procera (Noble fir) for more regarding this aphid.

Larix laricina (US larch)
Cinara cuneomaculata (brown larch aphid): This was found at Bedgebury on larch on
11/5/15. Dense colonies have been reported to cause a local yellowing of the foliage of larch,
but it is unlikely to cause much damage.

In Europe it is regarded as independent from ant attendance, but in Britain we have always
found it to be attended.

Pinus aristata (Bristlecone pine)
Cinara pini (Scots pine aphid) was found on bristlecone pine on 6/9/14. However, only
occasional wandering aphids and no colonies were found, so it seems likely that they were
accidentals on this host. A neighbouring Pinus sylvestris var mongolica (Mongolian Scots
Pine) heavily infested with Cinara pini.
See under Pinus sylvestris var mongolica (Mongolian Scots pine) for more regarding this
aphid.

Pinus glabra (Spruce pine)
Cinara pini (Scots pine aphid) was found on the American pine, Pinus glabra on 3/9/14 &
27/10/14. We have tentatively identified the aphids as Cinara pini, although that species is
European, and does not occur naturally on Pinus glabra.

See also under Pinus sylvestris var mongolica (Mongolian Scots pine) for more regarding this
aphid.

Pinus densata (Sikang pine, Gaoshan pine, Chinese high mountain pine)
Cinara pini (Scots pine aphid) was found on the Chinese pine, Pinus densata on 3/9/14 &
11/5/15. Pinus densata is in the same group of pines as Pinus sylvestris, which is the natural
host of Cinara pini. See under Pinus sylvestris var mongolica (Mongolian Scots Pine) for
more regarding this aphid.

Pinus montezumae (Montezuma pine)
Essigella californica (Monterey pine needle aphid): The Monterey pine needle aphid is
native to North America. In recent years it has been introduced into Europe (France and
Spain) and we now have two confirmed sightings in Britain. One of those sightings was in
Bedgebury Pinetum where the authors of this report found it in 2012. The population
persisted into 2013, but may now have died out. Essigella californica has also been found
outside America in Australia, New Zealand and Brazil.

A report on the finding of Essigella californica at Bedgebury has been published (Reid, S.,
Dransfield, R.D. & Brightwell, R., 2015).
Eulachnus rileyi (= bluncki) (Powdery pine needle aphid): This is the commonest species
of aphid on the Bedgebury Montezuma pines, and can be abundant. Eulachnus rileyi is
densely wax-covered. It causes a characteristic mottling and yellowing of the needles and
some premature needle drop. It is not generally considered worth controlling.

Pinus nigra salzmanii (Pyrenean pine)
Schizolachnus pineti (Waxy grey pine needle aphid): This species was found on 28/4/14
along with a predator, Chilocorus bipustulatus (heather ladybird) (below right).

Heavy infestations of Schizolachnus pineti can occur and may damage plantation trees, but
control is unlikely to be economically justified.

Pinus strobus (White pine)
A possible Pineus strobi (pine bark adelgid) colony was found at Bedgebury on Pinus
strobus.

This is regarded as a serious pest of nursery and ornamental white pines in America.

Pinus sylvestris var mongolica (Mongolian Scots pine)
Cinara pini (Scots pine aphid): A heavy infestation of Cinara pini was found on Mongolian
Scots Pines on 5/9/14. Most trees appeared to be affected. The aphids were vigorously
attended and defended by wood ants.

All stages of this species tend to be highly variable both in markings and overall colour. The
two main adult colour forms shown in the photos are dark grey with white wax markings and
iridescent bronzy green to almost black. No detailed work has been done on the effect of
Cinara pini on pine, but there are few visible signs of damage. Nevertheless it has been
suggested that heavy infestations can lead to a general weakening of the plant. Perhaps more
importantly, the Scots pine at Bedgebury are the most likely the source of the Cinara pini on
several other species of pine at Bedgebury.
Schizolachnus pineti (Grey waxy pine needle aphid): Most pine trees also had
Schizolachnus pineti on the needles on 5/9/14. This species may affect the growth of young
pines, but has little effect on mature plants. For images see under Pinus nigra.

Picea asperata (Dragon Spruce)
Cinara piceicola (green-striped spruce aphid): A large colony of this species was found on
Picea asperata on 2/10/14.

The first picture above shows a syrphid predator (Scaeva sp.) active within a colony. The
second picture above shows an ovipara (egg laying female) with the characteristic wax collar
around the end of the abdomen.
Cinara piceicola has been recorded on dragon spruce before, along with Cinara pilicornis,
another common spruce species.

Picea breweriana (Brewers spruce, Weeping spruce)
Cinara piceicola (green-striped spruce aphid): Large colonies of this species were found
on Picea breweriana on 9/9/14.

Cinara piceicola is nearly always attended by ants, usually wood ants (Formica sp.) as in the
second picture above. Cinara piceicola does not appear to have been recorded on Picea
breweriana previously. Weeping spruce is very rare in North America, and is a highly
valued ornamental tree in gardens in Europe. This aphid therefore has the potential to be a
pest both in America (where it has not yet been recorded) and in Europe.

Picea purpurea (Purple cone spruce)
Cinara piceicola (green-striped spruce aphid): Was found on Picea purpurea on 25/9/14.

Again they were attended by wood ants (Formica sp.) as illustrated in the two pictures above.
Cinara piceicola does not appear to have been recorded on Picea breweriana previously.

Picea sitchensis (Sitka Spruce)
Cinara pilicornis (Spruce shoot aphid): A colony of the spruce shoot aphid was found on
28/4/14. This species used to be extremely common in Britain in young spruce plantations,
but is less commonly encountered now as the planting of spruce has declined.

Unlike most other Cinara species, Cinara pilicornis is not usually ant attended. It can be a
pest in nurseries for young Norway spruce, but is otherwise not a problem.
Elatobium abietinum (Green spruce aphid): This is a very common aphid which was found
at Bedgebury on 18/4/14

Pseudotsuga menziesii (Douglas fir)
Adelges cooleyi (Cooley spruce gall adelgid): Large numbers of the Cooley spruce adelgid
were found on 28/4/14. Each mass of white woolly wax conceals the remains of an apterous
female adelgid together with her eggs. The eggs hatch in May to produce nymphs which
often cover the needles of Douglas fir.

The Cooley spruce gall adelgid typically has a two year cycle alternating between spruce and
Douglas fir. However, host alternation is sometimes lost and forms in Europe and California
remain on Pseudotsuga. Given the apparent absence of the characteristic galls on spruce, we
suspect the form in Sussex is non host-alternating.

Tsuga heterophylla (Western hemlock)
Cinara curvipes (bow-legged fir aphid): This was found at Bedgebury on 9/9/14, 17/9/14,
25/9/14 & 27/10/14 on western hemlock. It was attended by Formica rufa.

The species has been recorded from western hemlock before, but not commonly. It is usually
found on trunk and branches of fir (Abies sp.). Cinara curvipes is an American species, and
is widely distributed in USA, Canada, and Mexico. It was first recorded in Europe in the UK
in the 1990s, and has now spread throughout most of Europe.

CUPRESSACEAE
Cupressus (= Xanthocyparis) nootkatensis (Nootka cypress).
Cinara cupressi (cypress aphid): We first found this species at Bedgebury on 5/7/13 on
Nootka cypress trees at the entrance to Bedgebury Pinetum. They were present again on the
same trees on 28/4/14.

The first picture shows a colony of cypress aphid, whilst the second shows two alates
(winged forms). The cypress aphid can cause severe direct feeding damage resulting in
dieback and sometimes death of host conifers. Their saliva is phytotoxic and leads to
necrosis in the phloem. The impact of this on the plant depends on tree stress and weather
factors. This aphid is also a vector of Cyprus canker (caused by the fungi Seridium cardinale
& Lepteutypa cupressi) which has devastated some cypress trees populations.

Juniperus virginiana (Pencil cedar)
Cinara cupressi (cypress aphid): This species was also found on Pencil cedar on 5/9/14.

Several trees showed the typical feeding damage (see second picture above) associated with
cypress aphid.

Sequoia sempervirens (Coast redwood)
Illinoia morrisoni: Specimens of this aphid were found on a coast redwood at Bedgebury on
9/9/14.

This is a North American species which has been found as an invasive in Britain and France
in 2005 and 2009, and now again at Bedgebury in 2014. Sexual forms have never been
found, and it overwinters as parthenogenetic individuals. It is found on the terminal leaves
and shoots of numerous conifers, especially in the Cupressaceae and Taxodiaceae.

Acer platanoides (Norway maple)
Periphyllus lyropictus (Norway maple periphyllus aphid): Large colonies of these aphids
were found on Norway maple on 27/10/14.

Many of the aphids were sexual forms, as would be expected in October. The first picture
above shows a normal vivipara, and the second shows an egg-laying ovipara.

Acer palmatum (Japanese maple)
Periphyllus californiensis (Californian maple aphid): These were found colonising
ornamental Japanese Acer trees on 28/4/14.

Adults are distinguished from other Periphyllus species by the dark dorsal cross bands.
Those shown here are the fundatrices or stem mothers which found the aphid colonies in
spring. Their offspring are winged adults which can produce either normal or aestivating
nymphs. The latter sit on the leaves without feeding until autumn when they produce a
further autumnal generation.

Betula pendula (Silver birch)
Symydobius oblongus (shiny birch aphid): Several colonies of the shiny birch aphid were
found on the twigs and small branches of birch trees on 27/10/14. The shiny birch aphid is
found on twigs, young stems and branches of both the silver birch (Betula pendula) and the
downy birch (Betula pubescens).

Most of the adults present were oviparae(egg laying females). They were closely attended
not by southern wood ants (Formica rufa) but by jet black ants (Lasius fuliginosus) (see
picture above). Symydobius oblongus is found throughout Europe and across Asia.

Aesculus sp. (Horse chestnut)
Periphyllus testudinaceus: This is a very common species usually found on various Acer
species. On 11/5/15 we found a number of colonies on some ornamental Aesculus species.

It has been recorded before on several Aesculus species, including Aesculus hippocastaneum,
Aesculus glabra and Aesculus neglecta. This colony was closely attended by Lasius ants, as
can be seen in the picture above of two alates with their offspring.

Malus sieboldii (Flowering Crab Apple)
Rhopalosiphum oxyacanthae (apple-grass aphid): We found the apple-grass aphid on
11/5/15 on its primary host, apple - in this case the flowering crab apple.

The apple-grass aphid is distinguished by the well-marked dark green stripe down the centre
of the back and along each the side. It is a minor pest of apple and cereals in summer.

Quercus robur (English Oak)
Tuberculatus cf annulatus (common oak aphid): Immature forms of a Tuberculatus
species, probably Tuberculatus annulatus were found commonly on leaves of English oak on
11/5/15 (see picture below).

Thelaxes dryophila (common oak thelaxid): These were present along the leaf midribs on
18/6/15. They also occur on the developing acorns.

Cornus sanguinea (Dogwood)
Anoecia corni (common dogwood-grass aphid): This species was found in huge numbers
on 9/9/14 migrating back to its primary host, dogwood.

The species host alternates between dogwood (Cornus spp.) and the roots of grasses where it
can build up very large populations in summer.

Salix caprea (Sallow)
Aphis farinosa (Small willow aphid): Colonies of this aphid were found on 18/6/15.

As is normal for this species, sexuales were present even in mid-June. The photo above
shows several bright orange males and a dull green ovipara (top left). The annual cycle
culminating in egg laying is normally completed by the beginning of August.

Sorbus torminalis (Wild service tree)
Dysaphis aucupariae (wild service aphid): The administration office at Bedgebury has
several wild service trees growing outside it, and on 18/6/15 we were surprised to find several
bright yellow-orange leaf galls (see first picture below) on one of the trees.

These are the galls of the rare Dysaphis aucupariae, an aphid that host alternates from its
primary host, wild service tree, to plantains (Plantago spp.), its secondary host. By June the
gall occupants had already departed for their secondary host, leaving behind a mummified
(parasitized) aphid shown in the second picture above. Since these aphids tend to use the
same tree year after year we anticipate finding some live aphids in 2016.
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