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The genus Psylliodes in the UK.

The genus Psylliodes Latreille (Chrysomelidae:
Alticinae) in the U.K.

with keys to the adults of all species and to the larvae of those species
feeding on Brassicaceae

Michael L. Cox

CABI BIOSCIENCE, c/o Dept of Entomology, The Natural History Museum, London sw7 sBD

Introduction

he chrysomelid genus Psylliodes Latreille is a moderately large worldwide group

of flea beetles. There are approximately 141 world species (Furth, 1983) of which
the majority of over 69.5% (c. 98 spp.) are Palaearctic; 9.9% (14 spp.) are Oriental,
8.5% (12 spp.) are Australasian; 4.3% (6 spp.) are Neotropical;, 3.5% (5 spp.) are
Nearctic; and 4.3% (6 spp.) are Afrotropical (Biondi, 1996). It can be seen that
Psylliodes seem to thrive in more temperate, rather than tropical climates, in contrast
to many other alticine genera. The adults of the U.K. species are quite well known and
Joy (1932) provided a key to their identification, but this included P. luridipennis
Kutschera as a variety of P. chrysocephala Linnaeus, which was only later shown to
be a valid British species by Shute (1975). Moreover, that key does not include
P. laticollis Kutschera which was added to the British list (as P. weberi Lohse) and
the specific differences between this species and P. napi (Fabricius) were given by
Allen (1976). Cox (1995) added P. cucullata (1lliger) to the British list and brought
the total number of British Psylliodes species to 15.

Information on the larvae is scanty and their feeding habits are poorly known. The
larvae of nine of the 15 British species have been described, but to date a maximum of
only six of these have been included in keys. The larvae of P. luridipennis, the Lundy
endemic, are undescribed and there are no descriptions in the European literature to those
of laticollis and P. sophiae Heikertinger. Psylliodes species are occasionally pests of
various crops but some may have potential as biological control agents of weeds. A good
example is P. chalcomera (Illiger) which has been introduced into North America to
control the Musk Thistle Carduus nutans (Asteraceae) (White, 1996). In Britain,
P. chrysocephala, the Cabbage Stem Flea Beetle, attacks various cruciferous crops, and
P. affinis (Paykull) occasionally feeds in large numbers on potato Solanum leaves (Jones
& Jones, 1984).

Inthe U.K., the following Psylliodes species are associated with various Brassicaceae:
chrysocephala, P. cuprea (Koch), laticollis, luridipennis, P. marcida (Illiger), napi and
sophiae. Final-instar larvae of all species were available, except for sophiae with only
first- and second-instar larval exuviae of this species.

The purpose of this paper is to provide a reliable key to the adults of the 15 British
Psylliodes species and to describe and provide diagnoses to the larvae of most of the
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34 M. L. Cox

species known to feed in the adult and larval stage on crucifers, especially to describe the
larvae of /aticollis and luridipennis about which nothing has been published. The species
to be redescribed are chrysocephala, cuprea, marcida and napi. The key to larvae will
enable the separation of luridipennis and napi both developing in Lundy Cabbage Coincya
(= Rhynchosinapis) wrightii on the island of Lundy, Devon. In addition, this will lend
support to the recognition of P. luridipennis as a valid species.

Five species of Psylliodes are known from Lundy. P. luridipennis and napi are very
regularly found on Lundy Cabbage all along the south-eastern coast of the island (SS 1443
to SS 1346) (Compton et al., 1997). In addition, Brendel (1975) lists chalcomera, cuprea,
and dulcamarae, while M. Salmon found a single chrysocephalain 1997 (R.S. Key, pers.
comm.). According to Brendel (op. cit.), cuprea was collected on Lundy by N.H. Joy and
T R.1eB. Tomlin; however, their specimens standing in the collection in the Natural
History Museum, London, are all /uridipennis and there are no verified records of cuprea,
even though it is recorded from North Devon. In addition, /aficollis has recently been
found on Watercress Nasturtivm officinale (R.S. Key, pers. comm.). In fact, specimens of
this species from Lundy, collected by J.R.1eB. Tomlin in 1906, are represented in the
National Museum in Cardiff.

Biosystematic history

According to Hyman (1992), P. luridipennis is difficult to identify and may be
confused with other members of the genus. However, the specific status of this species
was clarified by Shute (1975) who recognised it as a valid species, males of which are
distinguished from chrysocephala, cuprea and P. hospes Wollaston on the basal segment
of the protarsi, the form of the metatibiae and median lobe of the aedeagi; and the females
by the vertex puncturation and the spermathecae. Unfortunately, Shute did not provide a
key to separate these species and the mostrecent is by Joy (1932), but this does not separate
laticollis or luridipennis.

Klausnitzer (1994) provided the first reasonably comprehensive key to the larvae of
Galerucinae-Alticinae occurring in Central Europe. A larval diagnosis for Psylliodes was
presented by Cox (1976) but this was based on only two British species: affinis (first
instars) and napi (all instars).

The larvae of several Psylliodes species have been described, but there are no keys in
English to their separation. The larva of affinis was described by Tolg (1915); P. attenuata
(Koch) by Tolg (1912) and Newton (1929); P. Avoscyami (Linnaeus) by Newton (1934);
and napi briefly by Goureau (1864). Dobson (1960) described and figured those of cuprea
and chrysocephala but did not really highlight the differences between them. Ogloblin
and Medvedev (1971) included these species in a key with Chaetocnema Stephens
(Chrysomelidae) spp., and apparently used the head width measurements given by Dobson
(1960). Ghilarov (1964) presented a key to Psylliodes larvae but was unable to separate
those of napi and chrysocephala which keyed out together. Klausnitzer (1994) gave akey
to the larvae of seven Psylliodes species, including chrysocephala and marcida.
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Biology and economic importance

Most Psylliodes species are apparently oligophagous and feed on a number of closely
related hosts in one or several related families. However, some, such as luridipennis and
marcida are apparently monophagous and restricted to a single host plant. Psy//iodes has
a primary food plant family, two secondary families, and a few other families with only
one beetle species utilizing them. According to Furth (1983), Israeli Psylliodes feed on
Brassicaceae (63%), Solanaceae (5%), Gramineae (11%), Chenopodiaceae (5%), and the
remaining 16% have unknown hosts. Mohr (1966) gave the following percentages for
Central Europe, which are similar to those of Furth: Brassicaceae (65%), Solanaceae
(13%), Gramineae (9%), Asteraceae (4%), Scrophulariaceae (4%) and Moraceae (4%).
In contrast, in the U.K., 46.5% are associated with Brassicaceae, 20% with Solanaceae,
6.5% with Asteraceae and 6.5% with Cannabaceae. Only the host plants of cucullata,
P. luteola (Miiller) and P. picina (Marsham) are unconfirmed. For the first, Furth (1983)
listed Caryophyllaceae and Gramineae and it is suspected that the other two may be
associated with Solanaceae or Lythraceae. Jolivet (1991) gave a full list of the known host
plant genera of Psylliodes. The larvae are either root-feeders or upper/lower stem and
leaf-miners.

Secondary defence chemicals present in their hosts are attractive to flea beetles and
they have probably co-evolved with their food plants. The predominant secondary
chemicals in the Brassicaceae as well as the Capparidaceae and Resedaceae are the
thioglucosides or mustard oils. However, other secondary compounds must be involved
since the crucifer feeders do not in general feed on other plant families, in contrast to some
Phyllotreta Dejean (Chrysomelidae) species. However, this may not be strictly true, since
Jolivet (1953) reported Psyiliodes pallidipennis Rosenhauer on various crucifers as well
as on White Mignonette Reseda alba (Resedaceae) on Corsica. The Solanaceae are known
to contain toxic alkaloids and anything that feeds on them must have special detoxification
or sequestering mechanisms,

Psylliodes species are sometimes of economic importance to agriculture. In Britain,
chrysocephala occurs on various cruciferous crops. Adults appear in June and July but
rarely in sufficient numbers to injure crops (Jones & Jones, 1984). Larvae can invade
plants at any time from October until April the following year, although in most seasons
it is the damage done by larvae invading crops in the autumn, which is thought to be the
most serious (Lane e al,, 1995). The larvae mine the stems and petioles of spring cabbage,
kale, winter oilseed rape and swede seed stecklings during autumn and winter. In addition,
they have been found boring into the roots of turnips in early April. According to Edwards
& Heath (1964), brussels sprouts, curly kale and turnips are also attacked. Newton (1929)
also reported adults from radish and mustard. It is probably the most important
autumn/winter pest of winter oilseed rape (Cooper & Lane, 1991). The larvae may
completely hollow out the stalk and the stem may appear black; if the larva has left there
is an exit hole in the stem close to soil level. Plants become flabby, lose their leaves,
collapse and die when larval populations are high. The pest has spread more widely and
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increased in importance with the increase in the area under winter oilseed rape (Jones &
Jones, 1984).

P. affinis, the Potato Flea Beetle, breeds on solanaceous plants such as Bittersweet
Solanum dulcamara and Black Nightshade S. nigrum. Large numbers of adults of the new
generation sometimes feed on potato leaves in August. The larvae mine the roots, but
serious damage rarely occurs (Martin, 1965; Jones & Jones, 1984). Apparently, the adults
may also feed on tomatoes (Edwards & Heath, 1964). Perhaps a more important aspect
of the attack is the possible part played by the beetle in the spread of potato mosaic virus
(Murphy, 1923). The biology and immature stages were described by Newton (1929).

P. attenuata, the Hop Flea Beetle, was once an important pest of Hop Humulus lupulus
and Hemp Cannabis sativa crops (both Cannabaceae) in the U.K., but since 1970 it has
only been recorded from E. Kent and S.E. Yorkshire (Hyman, 1992). Its decline has
probably resulted from the grubbing out and mechanised trimming of hedgerows, change
in land use and the use of herbicides and insecticides. The adults hibernate under rough
vegetation, emerging in late April and during May. They eat holes in the leaves and
damage young shoots (Martin, 1965). The larvae probably feed at the roots of Hop and
the new generation feeds on the leaves and cones in late summer. Newton (1929) described
the biology and immature stages of this flea beetle.

P. hyoscyami, the Henbane Flea Beetle, was recorded as a minor pest of Henbane
Hyoscyamus niger (Solanaceae) during the 1920s and early 1930s in the U.K. and Europe.
Henbane and other medically important crops, such as Deadly Nightshade Atropa
bella-donna, are sometimes grown commercially and both are occasionally attacked by
this flea beetle. The larvae mine the petioles, almost to the leaftip, and when overcrowded
the larvae also mine the leaf blade. The central pith of the main stem is also invaded and
in high infestations it is completely hollowed out. In addition, some larvae occur in the
tap root (Newton, 1934). The biology and immature stages are described by Newton
(1934).

Adult recognition

Psylliodes adults are readily separated from those of other flea beetles by the
10-segmented antennae (Fig. 1) and the insertion of the tarsi preapically on the metatibiae
(Figs. 1, 6-8).

The key by Joy (1932) is not reliable, nor does it key out laticollis, luridipennis, or
cucullata. Consequently, a reliable key to the separation of the adults of all British
Psylliodes species, including the seven crucifer-feeding species, is provided below.

The key by Joy (1932) largely employs: colour of the pronotum, elytra and legs; shape
of elytra; shape of metatibia; and the presence or absence of the sulci behind the
postantennal calli. To separate chalcomera from hyoscyami, Joy (1932) uses the relative
strength of the elytral strial puncturation; to separate sophiae from chrysocephala the
antennae thickened or not towards the apex. The majority of these characters vary to some
extent and are therefore unreliable.
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Allen (1976) tabulated the characters to separate /aticollis from napi. Antennal colour
is variable and unreliable to separate these two species. In addition, apparently the colour
of the metatibiae is not a valid character. The body length size range given for laticollis
should be greater, with the smallest specimens about 2.77 mm, so that there is more of an
overlap with napi. The dorsal habitus is slightly different in the two species as stated by
Allen (1976), with napi being more fusiform, more pointed behind and /aticollis more
elongate-oval and less pointed behind; also, the males of napi have the first protarsal
segment distinctly broader than segment 2, whereas in /aticollis the first protarsal segment
is only slightly wider than segment 2.

Check List of British Species

In the following check list, the species marked with an asterisk are the species
associated with Brassicaceae, given fuller treatment in the body of this paper.

Family CHRYSOMELIDAE
Subfamily ALTICINAE
Tribe ALTICINI

PSYLLIODES Berthold, 1827

affinis (Pavkull, 1799)
attenuata (Koch, 1.D.W ., 1803)
chalcomera (Illiger, 1807)
*chrysocephala (Linnacus, 1758)
= anglica (Fabricius, 1775)
= luridipennis sensu auct. partim not Kutschera, 1864
cucullata (1lliger, 1807)
*cuprea (Koch, J.D.W., 1803)
= instabilis sensu auct. Brit. not Foudras, 1860
dulcamarae (Koch, 1.D.W_, 1803)
hyescyami (Linnaeus, 1758)
*laticollis Kutschera, 1860
= weberi Lohse, 1955
*luridipennis Kutschera, 1864
= hospes sensu auct. not Wollaston, 1854
[uteola (Miiller, O.F., 1776)
*marcida (Illiger, 1807)
*napi (Fabricius, 1792)
picina (Marsham, 1802)
*sophiae Heikertinger, 1914
= cyanoptera sensu auct. not Illiger, 1807
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Key to the adults

Head concealed by pronotum in dorsal view (Fig. 1); elytra without distinct humeral calli (Fig.
1); females with spermatheca short, with bulbous nodulus, not differentiated from cornu,
sclerotized part of spermathecal duct short (Fig. 89); dark bronze; body length 2.1-2.4 mm;

on Corn Spurrey Spergula arvensis (Caryophyllaceae), South Wales. . .. 5. cucullata (Illiger)

Head rarely partly covered by pronotum in dorsal view: elytra usually with distinct humeral
calli; females with spermatheca with nodulus not bulbous, differentiated from cornu (Figs.
L L TGP ———————————— 2

Pronotum with a mixture of coarse and fine punctures, sometimes isodiametrically
microsculpturcd.A...,.........,......,‘...,.....,...,,......‘,.,_ ............ 3

Pronotum without a mixture of coarse and fine punctures, usually either coarsely or finely
punctured. sometimes isodiametrically microsculptured. .. ... . ... ... . 5

Pronotum with large, distinct anterior angles with distinct tooth/angle at position of anterior
setigerous pore; males with apex of median lobe of aedeagus acuminate with distinct

median lip (Fig. 48). [Frontal lines usually indistinct, often obscured by punctures;

pronotum evenly curved laterally; majority of femora, tibiae and tarsi dark brown; dorsally
usually dark metallic blue; spermatheca with cornu with basal prominence; collum with one
twist; body length 3.1-4.0 mm: on Bittersweet Solanum dulcamara (Solanaceac)].
......................................................... 7. dulcamarae (Koch)

Pronotum without distinct anterior angles; maderately evenly curved laterally or narrowed in
an almost straight line from base to apex; frontal lines usually distinct (Fig. 2); males with
apex of median lobe rounded, sometimes with indistinct median lip(Figs. 52, 56)..50:0 v 4

Profemora usually mostly vellowish; final ventrite pale in apical half. [Head usually dull, with
obvious isodiametric microsculpturation; males with median lobe of aedeagus
subparallel-sided in apical third (Fig. 52); females with cornu of spermatheca of uneven
thickness (Fig. 84); dorsally metallic green or bronze, sometimes coppery or blue-green;

body length 2.9-3.5 mm; usually on Henbane Hyoscyamus niger (Solanaceae)).
...................................................... 8. hyoscyami (Linnaeus)

Profemora usually mostly brownish: final ventrite entirely dark, not pale in apical half. [Head
usually shiny, without obvious microsculpturation: males with median lobe of aedeagus
gradually narrowing from base to apex (Fig. 56); females with cornu of spermatheca of
approximately same width (Fig. 85); dorsally usually metallic blue or greenish blue,
sometimes bronze; body length 2.6-3.4 mm; usually on thistle Carduus (Asteraceae)).
......................................................... 3. chalcomera (1lliger)

Frontal lines posterior to postantennal calli distinct, deep, united between eyes to form an

X-shape (Fig. 3); metatibiae with outer margin usually bearing a series of 3-6 spinules basal
to tarsal insertion (Fig. 6). [Vertex dull, impunctate, isodiametrically microsculptured;
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pronotum coarsely punctured, dull, isodiametrically microsculptured; elytra coarsely
punctate-striate; interstices shiny, coarsely regularly punctured; males with median lobe of
aedeagus gradually narrowing from base to pointed apex (F ig. 60); dorsally metallic green

or bronzeg; elytra usnally with apices reddish brown, sometimes entirely green or bronze;

body narrow, length 2.0-2.8 mm; usually on cultivated Hop Humulus lupulus

(L8111 T, To] | e 2. attenuata (Koch)

Frontal lines posterior to postantennal calli usually indistinct, if present, then metatibiae without
series of 4-6 lateral spinules (Figs. 7.8). ... ... oo 6

Metatibiae with outer margin distinctly evenly curved; metatarsi inserted laterally beneath
OBVIOUS PROCESERIE . P)uccss ssmmsmsssmmssis oo st S S TS e 7z

Metatibiac with outer margin with indistinct curve or sublinear; metatarsi inserted dorsally, not
usually beneath obvious process (Fig. 8).. . .. ... ... oo §

Frons sparsely, moderately coarsely punctured; frontal lines usually partly missing; males with
apex of median lobe almost straight, sometimes with very indistinct short median lip (Fig.

68). females with collum of spermatheca a long loop (Fig. 88); dorsally usually testaceous

to reddish; body length 2.2-3.1 mm; on Bittersweet Solanum dulcamara (Solanaceae).
........................................................... 11. luteela (Miiller)

Frons usually impunctate, or with a few very fine punctures; frontal lines usually distinet,
complete; males with apex of median lobe with distinct median lip (Fig. 64); females with
collum of spermatheca very short (Fig. 87); dorsally usually dark chestnut brown,

sometimes ferrugineous red or with pronotum red and elytra very dark brown; anterior part

of head, base of antennae and prolegs reddish; body length 2.0-2.85 mm: on Purple
Loosestrife Lythrum salicaria (Lythraceae). ... ... . ... ... ... .. . 14. picina (Marsham)

Elytra yellowish with suture narrowly pitchy black; head pitchy brown, without metallic

reflection, darker than pronotum; female with collum of spermatheca usually with three

twists (Fig. 82); body length 2.2-2.9 mm; on Bittersweet Solanum dulcamara ( Solanaceae).
........................................................... 1. affinis (Paykull)

Elytra variously coloured metallic blue, green, bronze, reddish, yellowish, brown with
indistinct metallic reflection: if yellowish and suture infuscate, head not pitchy brown and
darker than pronotum and body length 3.0-4.5 mm: female with collum of spermatheca with
asingleloopi(lgsaTo-Rlart Sl Loma. L il e 9

Elytral epipleyra in basal third almost glabrous; body usually blue; head blue or sometimes
reddish; male with apex of median lobe of aedeagus evely curved (Figs. 16,17). distinctly
detlexed i lateralView (RIgE. 07 2 1w mmerine samemmst s s S s i e 10

Elytral epipleura in basal third bearing short decumbent pubescence; males with apex of
median lobe of aedeagus drawn out into point, not evenly curved (Figs. 24, 28, 32, 36, 40),
apex not distinetly deflexed in lateral view (Figs. 25, 29,33,37.41). .. ............... 11
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10. Pronotum with distinct anterior angles (Fig. 4); males with first protarsal segment distinetly
wider than segment 2 (Fig. 10); dorsally usually dark blue, sometimes with greenish tinge,
rarely bronze or brassy; body length 2.27-3.32 mm; on various Brassicaceae.
.......................................................... 13. napi (Fabricius)

- Pronotum with anterior angles usually rounded (Fig. 5); males with protarsal segment | only
slightly wider than segment 2 (Fig. 9): dorsally usually deep blue, sometimes with purple
tinge: body length 2.77-3.56 mm; usually on Watercress Nasturtium officinale

(BrasSICHOSRE). oonmewiimi s T P S S s 9. laticollis Kutschera
11. Head with frons and/or vertex at least partly reddish or brownish. . .. .......... ... ... .. 12
- Head with frons and vertex entirely metallic green or bronze, sometimes blue. . .. ... .. ... 14

12. Hind tibiae usually dorsally infuscated in central arca; males with protarsal segment |
distinctly wider than segment 3 (Fig. 11): body length 2.8-3.67 mm; usually on Flixweed
Descurainia sophia (Brassicaceae) in East Anglia. [Pronotum usually with distinct anterior
angles: elytra with interstrial puncturation coarse, also usually distinctly isodiametrically
mierasCulptured]: v S B e e e i 15. sophiae Heikertinger

- Hind tibiae unicolorous yellowish or pale brown, not infuscated dorsally: males with protarsal
segment | subequal in width to segment 3, sometimes slightly narrower (Figs. 12-15). ... /3

13. Pronotum usually with distinct anterior angles; vertex puncturation usually coarser than
elytral interstrial puncturation; pronotum usually yellowish or brownish, concolorous with
elytra; apex of metatibiae broad, straight; male protarsal segment 1 sl ightly narrower than
segment 3 (Fig. 12); median lobe of aedeagus gradually narrowing from base to apex, apex
acuminate, sharp-pointed with indistinct median lobe (Fig. 36); spermatheca with collum
forming a longer loop, cornu less elongate, less strongly upturned (Fig. 80); body length
3.24-3.75 mm:; usually on Sea Rocket Cakile maritima (Brassicaceae). . 12. marcida (Illiger)

- Pronotum usually without distinct anterior angles; vertex puncturation finer or about as coarse
as elytral interstrial puncturation; pronotum usually metallic blue, concolorous with elytra,
sometimes yellow or brownish, as are sometimes elytra; male with protarsal segment |
subequal in width to segment 3 (Fig. 13); median lobe of aedeagus subparallel-sided. apex
acuminate, bluntly rounded (Fig. 40): spermatheca with collum forming shorter loop, cornu
more elongate, more strongly upturned (Fig. 81); body length 3.0-4.54 mm:; especially on
winter brassicas (Brassicaceae). ............. ... . ... 4. chrysocephala (Linnaeus)

14. Pronotum with anterior angles distinct; head and pronotum metallic green. bronze or blue,
usually concolorous with elytra; males with median lobe in dorsal/ventral view gradually
narrower from base to apex (Fig. 24), apex less drawn out in lateral view (Fig. 25);
spermatheca with cornu shorter, not C-shaped (Fig. 77): body length 2.3-3.5 mm: on
Various Brassicaceae. .. ......... .. ...eiiiii 6. cuprea (Koch)

- Pronotum usually without distinct anterior angles: head and pronotum usually metallic bronze,
or greenish or bluish; elytra varying from brownish-vellow, usually with the suture
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infuscated, through to concolorous with head and pronotum; males with median lobe in
dorsal/ventral view subparallel-sided in basal two-thirds (Fig. 32), apex more drawn out in
lateral view (Fig. 33); spermatheca with cornu, longer, C-shaped (Fig. 79); body length

3.1-3.7 mm: on Lundy Cabbage Coincya wrightii (Brassicaceae). . 10. luridipennis Kutschera

Subfamily larval recognition

Cox (1981) provided a key to the subfamilies of British chrysomelid larvae. The larvae
of Alticinae closely resemble those of the Galerucinae, and key out together because of
shared characters. However, they are quite distinct from those of all other British
chrysomelid subfamilies, except the Orsodacninae with which they have the following
characters in common: (i) head with a distinct epicranial suture; (ii) thoracic legs present;
(iii) head with 1 pair of ocelli, or ocelli absent. They differ from the Orsodacninae in
having the mandibles at most 5-dentate, whereas these are 6-dentate in the Orsodacninae,
and the spiracles have a single opening, as compared with two openings in the
Orsodacninae. Moreover, in first-instar larvae of Orsodacne Latreille, egg bursters are
situated on the pronotum, meso- and metathorax, whereas in Psylliodes they may be
absent, present on the mesothorax only, or on both the meso- and metathorax (Cox, 1988).

Fig. 90, showing head setal arrangement and numbers, is adapted from Cox (1976),
whilst Figs. 94 and 95, showing body setae and tubercle nomenclature, is based on Cox
(1976) after Kimoto (1962). The nomenclature of the body tubercles was also used by
Marshall (1980). It should be noted that in some Alticinae larvae, tubercles Dai and Dpi
are absent from the thorax and abdomen.

Klausnitzer (1994) provided a generic key to the larvae of the Galerucinae and
Alticinae of Central Europe. In this, Psylliodes keys out in two places based on the
presence or absence of paired abdominal urogomphi.

Larval generic diagnosis

Head. Elongate-oval, hind margin without a deep median incision, only weakly
emarginate; pale brown, dark brown with paler areas on the frons and gena, usually
concolorous with pronotal and apical dorsal abdominal plates. Body usually not much
darker than whitish or cream-coloured with tubercles usually pale, weakly sclerotized;
small intertubercular plates present; abdomen with three transverse rows of tubercles in
the dorsal region; abdominal segments without gland openings in the summit of the
dorso-lateral tubercle. Epicranial, frontal, median (endocarinal) sutures distinct, epicranial
stem moderately long, frontal sutures almost reaching ocellar spots, sometimes visible
posterior to antennae. Frons bearing 1 short seta (f2), 3 long setae (fi, f3, f5), plus one
sensillum dorsal to f3. Vertex bearing 4 long setae (v2, v3, v4, v6), v1 and vs reduced,
indicated by sensilla, another sensillum dorsal to ocellar spots on each side. Upper part of
epicranium bearing about 6 sensilla on each side. Gena bearing 4 long setae, plus one short
seta on each side. Antennae cream-coloured, short, apparently 2-segmented although
second segment not clearly delimited, apparently bearing 2 minute setae plus 3
campaniform sensilla, first segment pillbox-shaped, bearing a well-developed accessory
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conical process. Post-clypeus bearing 2 short setae, plus 2 sensilla on each side. Mandibles
subtriangular, apically 5-dentate, teeth 2 and 3 largest, | and 5 smallest, inner margin
towards base bearing a penicillus of 3 stout spines; dorsally bearing 2 medium-long setae,
plus a sensillum. Labrum dorsally bearing 2 long slightly curved setae, plus a median
sensillum on each side; anterior margin bearing 6 curved setae on each side, outer 2 setae
the longest, medially bearing numerous flattened, apically pointed spicules. Labium with
submentum bearing 2 long, plus one minute setae on each side:; premental sclerite distinct,
horseshoe-shaped; mentum bearing 1 long seta at the base of the palpi; antero-medially
to palpi bearing 2 minute setae, plus 3 sensilla on each side; ligula with crazy-paving-like
microsculpturation; palpi 2-segmented, the basal segment short; maxillae with the cardo
large, unisetose; stipes bearing 1 long, plus 1 medium-long setae; palpifer bearing 2 long
setae; palpi short, 3-segmented.

Thorax. Prothorax and pronotum concolorous with other tubercles or darker; bearing
8 or 9 long setae (usually 8), plus one slightly shorter and two very short setae, plus about
6 sensilla on each side; tubercles EPp, T, P, unisetose; As, Ps absent; Es-Ss fused, also
fused across the mid-ventral line, bisetose on each side. Meso- and metathorax with
tubercles Dai and Dpi absent; tubercles Dae and Dpe fused across the mid-dorsal line,
Dae unisetose on each side, Dpe bearing | long and 1 short setae, and 1 sensillum on each
side; DLai small, sometimes missing on the mesothorax, bearing a short seta; DLpi
variable, either bearing 1 long seta or 2 long and 1 short setae (also sometimes bearing
egg bursters in L1); DLae-DLpe fused, bearing 3 long, 1 short and 2 minute setae; EPa
unisetose, bearing a spiracle on the mesothorax; EPp unisetose; T bearing 2 minute setae;
P unisetose; Es fused across the mid-ventral line, bearing 2 long and 1 minute setae on
each side; Ss unisetose; legs quite well developed, pale grey brown, slightly darker or the
same colour as the tubercles, claws with pulvilli.

Abdomen. A1-8, tubercle Dai unisetose, sometimes fused across the mid-dorsal line,
Dae unisetose, Dpe fused across mid-dorsal line, unisetose on each side; DLai, DLpi and
DLae unisetose: DLpe trisetose bearing | long and 2 short setae; T-P trisetose, either
bearing 2 long and 1 short setae, or 1 long and 2 short setae; As-Ps bisetose, either 1 seta
distinctly longer than the other or the 2 subequal in length; Es fused across the mid-ventral
line, unisetose on each side, or sometimes separate; Ss bisetose, 1 seta long, the other
short. A9 with the dorsal plate bearing 7 long setae on each side; posterior margin of the
plate bearing a pair of sublinear or sickle-shaped and usually upturned protuberances
(urogomphi) each provided with an extero-median sensillum; ventral plate bearing 2 long
setae. Urogomphi are present in all larval instars of the crucifer-feeding species (Figs.
101-112) but absent in larvae of affinis, attenuata, chalcomera, dulcamarae and
hyoscyami.
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Key to final instar larvae of British Psylliodes associated with Brassicaceae

1. Tubercle DLpi on meso- and metathorax bearing 2 long setae (Fig. 95): tubercle Dpe on
meso- and metathorax bearing 2 setae on each side (Fig. 95)............ ...t 2

- Tubercle DLpi on meso- and metathorax bearing 1 long seta, plus 2 very short setae (Fig. 97):
tubercle Dpe on meso- and metathorax usually bearing 1 long, rarely 2 long setac plus 2
sensillaon each side (Fig. 97). . . .. oo et 3

2. Tubercle DLai on mesothorax missing. or if present, small, about one-quarter width of
tubercle DLpi (Fig. 95); gena, vertex, and upper half or two-thirds of frons dark brown;
ocellar spot visible just posterior to antennae: usually on Lundy Cabbage Coincya wrightii.
................................................... 10. luridipennis Kutschera

- Tubercle DLai on mesothorax, present, larger, about half width of tubercle DLpi (Fig. 98):
gena, vertex, frons uniformly pale brown; ocellar spot not visible just posterior to antennae;
usually on Sea Rocket Cakile maritima. ........ ........... . ... 12. marcida (1Nliger)

3. Tubercle Es fused across mid-ventral line on A1-8 (Fig. 95); head width 0.38-047 mm.. ... 4

- Tubercle Es separate, not fused across mid-ventral line on A1-8 (Fig. 99): head width 0.54-0.62
1 | T A P 4. chrysocephala (Linnacus)

4. Tubercle Dai on abdominal scgment 2 separate, not fused across mid-dorsal line (Fig. 95)... 3

- Tubercle Dai on abdominal segment 1 fused across mid-dorsal line (Fig. 100). [Head dark
brown, except yellowish around antennae; pronotum, legs, anal plate pale brown: usually on
Watercress Nasturtium officinale]. .........cooviiiiniieenniinn, 9. laticollis Kutschera

5. Head dark brown, body tubercles distinct, pale brown, pronotum and anal shield slightly
darker: in stems of Flixweed Descurainia sophia. . .............. 15. sophiae Heikertinger

- Head yellowish or pale brown; anal shield yellowish, darker than almost colourless pronotum
and body tubercles; in various Brassicaceae including Watercress Nasturtium officinale. ... 6

6. Head yellowish; ocellar spots usually indistinct; tubercle T-P on abdominal segments 1-8
bearing 2 long setae, plus 1 short seta (Fig. 95): tubercle As-Ps on abdominal segments 1-8
bearing 2 long setae subequal in length (Fig. 95); urogomphi slightly longer.

............................................................ 6. cuprea (Koch)

- Head pale brown; ocellar spots distinct; tubercle T-P on abdominal segments 1-8 bearing 1

long, plus 2 shorter setae (Fig. 99); tubercle As-Ps on abdominal segments 1-8 bearing 1 2
long and 1 shorter seta (Fig. 99): urogomphi slightly shorter. . .......... 13, napi (Fabricius)
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Figs. 1-15: Psylliodes head and body parts (scale = 0,2

mm except where stated otherwise).

1 cucullata dorsal habitus G. du Heaume. 2-3 head frontal view; 2 hyoscyami,
3 attenuata. 4-5 pronotum dorsal view: 4 napi, 5 laticollis. 6 attenuata left metatibia.
7-8 left metatibiae and tarsi; 7 luteola, 8 affinis. 9-15 right protarsus males;

9 laticollis, 10 napi, 11 sophiae, 12 marcida, 13 ch
15 cuprea.

rysocephala, 14 luridipennis,
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Figs. 16-43: Psylliodes spp. (crucifer associated) male genitalia (scale = 0.1mm except
where stated otherwise): 16, 20, 24, 28, 32, 36, 40 median lobe dorsal view; 17, 21,
25, 29, 33, 37, 41 median lobe lateral view; 18, 22, 26, 30, 34, 38, 42 tegmen; 19, 23,
27, 31, 35, 39, 43 parameres.

16-19 [aticollis. 20-23 napi. 24-27 cuprea. 28-31 sophiae. 32-35 luridipennis.
36-39 marcida. 40-43 chrysocephala.
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Figs. 44-74: Psylliodes spp. male genitalia (scale = 0.1 mm except where stated
otherwise): 44, 48, 52, 56, 60, 64, 68, 72 median lobe dorsal view; 45, 49, 53, 57, 61,
65, 69, 74 median lobe lateral view; 73 median lobe ventral view; 46, 50, 54, 58, 62,
66, 70 tegmen; 47, 51, 55, 58, 63, 67, 71 parameres.

44-47 affinis. 48-51 dulcamarae. 52-55 hyoscyami. 56-59 chalcomera.
60-63 attenuata. 64-67 picina. 68-71 luteola. 72-74 cucullata:
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Figs. 75-89: Psylliodes spp. spermathecae (scale = 0.1 mm).
75 laticollis. 76 napi. 77 cuprea. 78 sophiae. 79 luridipennis. 80 marcida.
81 chrysocephala. 82 affinis. 83 dulcamarae. 84 hyoscyami. 85 chalcomera.
86 attenuata. 87 picina. 88 luteola. 89 cucullata.
Abbreviations: cm, collum; cu, cornu; n, nodulus; r, ramus; sd, spermathecal duct.
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Figs. 94-100: Psylliodes spp.. body and leg, final instar larvae (scale in mm).
94 tubercle nomenclature for typical body segments of generalized chrysomelid.
95-96 [uridipennis; 95 body, left hand side, from mid-dorsal to mid-ventral line;
Figs. 90-93: Psylliodes luridipennis head and mouthparts, final instar larva (scale in mm). 36 lef;t metatlt}oramchlcg, do;;a];:ew. 97;‘?" dorsa; part OE n:)?oth_oralx. 98 matr;;da
90 head, frontal view; 91 labrum; 92 left mandible; 93 labium and maxillae. 13{]5? Pa";ﬁ :i‘nesoi orax.f b‘c:l rygoclep a:a vet;tra part of abdominal segrnek s
Abbreviations: acap, accessory sensory appendage; Ant, antenna; Cd, cardo; End, endocarina; Es, epicranial aticoitis dorsal part of abdominal segment Z. ; P
suture; f1-f3, fs, frontal setae 1-3, 6; G, gena; Gal, galea; Lb, labium; LbP, labial palpus; Lig, ligula; Lr, :lbb’"‘ﬂ::" A;l:tl A-ih"g abdo':"“ald“m;:;‘: L ZPT -9; Cx, w“P:;m elmllrl :S o l:ra:;s T":':.
labrum; M, mentum; Mx, maxilla; MxP, maxillary palpus; Oc, ocellar spot; Pel. postclypeus; o, bt b s X pm"m"m ¥, PUVICUS) AP SRITACIS 8

: tar: : = ; I :
Peds, pedunculate seta; Pen, penicillus; Sm, submentum, St, stipes, v2-vg, vertex setae 2-6. sungulus; Tib-Tar, tibio-tarsuz; T, & Cha
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