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Abstract

The temperate Palaearctic genus Camarotoscena (Liviidae, Liviinae) is revised to contain 10 species confirming previous morpholo-
gy-based species concepts. The results of the molecular analyses were only partly conclusive, as the barcoding genes used (COI and
cytb) did not provide sufficient resolution to recognise all species. Both markers showed no differences between the taxa in two species
pairs: C. fulgidipennis — C. hoberlandti and C. speciosa — C. subrubescens, while cytb also failed to distinguish C. trjapitzini from
C. fulgidipennis — C. hoberlandti. Morphological characters of fifth instar immatures, available for half of the species, supported the
species diagnosed by adult characters. Five new synonymies are proposed: Camarotoscena subrubescens (Flor 1861b) = C. ujenci Kli-
maszewski (1982), syn. nov.; Camarotoscena bianchii Loginova (1975b) = C. pamirica Baeva (1983a), syn. nov., = C. wulingshanica
Li(2011), syn. nov., = C. wutaishanica Li (2011), syn. nov., = C. xinjiangica Li (2011), syn. nov. The previously unknown female of C.
lauta is diagnosed and its terminalia are illustrated. Illustrated identification keys are provided for the adults and, where known, for the
fifth instar immatures. New country records are provided for C. fulgidipennis (India: Ladakh), C. hoberlandti (India: Ladakh), C. lauta
(Turkey: Ankara) and C. trjapitzini (Iran: Tehran, Yazd; Spain). The record of C. hoberlandti from Jordan is a misidentification of C. #r-
Japitzini. All species are, as far as known, narrowly oligophagous on Populus spp. (Salicaceae), and the immatures induce leaf roll galls.
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Introduction with some 60 recognised species, in addition to many hy-

brids (POWO 2025). Some species or hybrids of these
Populus constitutes a predominantly temperate and, to a  deciduous, broad-leaved trees are widely planted for
lesser extent, subtropical and tropical genus of Salicaceae  timber, fuel, wind breaks or animal fodder (Isebrands
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and Richardson 2014; Mi et al. 2025). In some moun-
tain areas of India, such as Ladakh, poplars are among
the principal cultivated tree species (Mallon and Prodon
1995). Unsurprisingly, several insect species, mostly Co-
leoptera and Lepidoptera, inflict major damage to poplar
plantations (Charles et al. 2014). Among the sap-sucking
Sternorrhyncha developing on Populus are also psyllids,
namely the species of the genera Camarotoscena Haupt,
1935 (Liviidae, Liviinae) (Fig. lA-D) and Egeirotrioza
Boselli, 1931 (Triozidae), as well as one species of Ano-
moterga Klyver, 1932, viz. A. unicolor (Loginova, 1958)
(Liviidae, Liviinae) (Ouvrard 2020; Burckhardt et al.
2024). These taxa are Palaearctic while no psyllids are
known to develop on poplars in North America or sub-Sa-
haran Africa (Ouvrard 2020).

For the study and control of any pest, a sound taxonom-
ic base is crucial. This base is available for Egeirotrioza
and 4. unicolor (Loginova 1976; Burckhardt and Lauter-
er 1993), but the identification of Camarotoscena species
remains problematic. Camarotoscena species occur in the
southern latitudes of the temperate deciduous forest belt
from the Mediterranean Basin to the Far East. The ge-
nus is most species-rich in the arid mountain regions of
Asia (Loginova 1975b; Gegechkori and Loginova 1990;
Hodkinson 2009; Burckhardt et al. 2024). Information
on the distribution and biology is sketchy and sometimes
inaccurate. Loginova (1975b) reviewed the genus based
on adult morphological characters and provided a key for
the identification of adults. She concluded that the genus
is morphologically ‘monolithic’ with minor differences
between species. In particular, the male and female termi-
nalia, providing usually reliable diagnostic characters, are
unusually homogeneous.

Loginova (1975b) recognised 13 species, three
of which were transferred to Diclidophlebia Craw-
ford, 1920 (Camarotoscena sp. = D. xuani Messi, in
Messi et al., 1998) (Messi et al. 1998) or Anomoter-
ga Klyver (C. africana Loginova, 1975 and C. unicol-
or) (Burckhardt et al. 2024). Li and Yang (1989) de-
scribed Camarotoscena huashana Li & Yang, 1989,
which was synonymised with C. personata Loginova,
1975 (Burckhardt and Mifsud 2003). Camarotoscena
ujenci Klimaszewski, 1982 was erected for two males
from Mongolia (Klimaszewski 1982). Baeva (1983a)
added a species from Tadzhikistan (Camarotoscena
pamirica Baeva, 1983) and Li (2011) three species
from China (Camarotoscena wulingshanica Li, 2011,
C. wutaishanica Li, 2011, C. xinjiangica Li, 2011), all
four based on one or two females only. The three spe-
cies from China were synonymised with C. bianchii
Loginova, 1975 by Luo (2016) in his Ph. D. thesis, a
nomenclatural act which is not valid according to the
ICZN (1999: Article 8). The 12 currently recognised
species are probably oligophagous on Populus and pos-
sibly induce roll galls on the poplar leaves (Conci et al.
1993) (Fig. 1E-H). The fifth instar immature has been
described only for C. speciosa (Flor, 1861) (Ossiannils-
son 1992; Luo 2016). It is not uncommon that closely
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related psyllid species develop on the same plant spe-
cies and often on the same plant individual (Burckhardt
and Queiroz 2020; Burckhardt 2021). In Camarotosce-
na, the two species pairs C. speciosa and C. subrubes-
cens (Flor, 1861) (Flor 1861a, b; present paper) as well
as C. fulgidipennis Loginova, 1975 and C. hoberlandti
Vondracek, 1952 (present paper) have been collected
together, some possibly on the same plants.

For psyllids, as for other insects, DNA barcoding
is a useful and relatively quick and inexpensive tool
broadly used for species identification (Cho et al. 2020;
Chen et al. 2023; Choi et al. 2025), especially when
morphological and ecological data provide insufficient
diagnostic characters. A 3% cytochrome c oxidase sub-
unit I (COI) threshold is commonly applied for spe-
cies delimitation (Martoni et al. 2018; Cho et al. 2020;
Pramatarova et al. 2024), although divergence levels
can vary between and even within genera. This marker
has been successfully used to delimit species of sever-
al genera from all seven currently recognised psyllid
families, although with some exceptions. For example,
the genetic difference in COI was <1% between the
morphologically similar Aphalara avicularis Ossian-
nilsson, 1981 and A. freji Burckhardt & Lauterer, 1997
(Aphalaridae) (Pramatarova et al. 2024), while the in-
traspecific difference reached up to 14% between spec-
imens from the same or different populations in several
Melanastera species (Liviidae) (Serbina et al. 2025).
Similar patterns were encountered with the cytochrom
b (eytb) marker, which is often more variable and less
frequently used for delimitating thresholds, but which
generally supports the same species-level clusters as
COI (Percy 2018). Although species of Camarotoscena
have never been compared using DNA barcodes, se-
quences of three species are already available (Burck-
hardt et al. 2024).

In the current study, we review Camarotoscena by
comparing the results from morphological and molecular
analyses. As species in this genus are morphologically ho-
mogeneous, we examine whether DNA barcodes provide
more reliable means of identification and whether their
genetic divergences show congruence with morphologi-
cal boundaries. We provide identification keys to adults
and, where known, to fifth instar immatures. Illustrations
are provided for selected species.

Material and methods
Depositories of studied material

Material from the following institutions was examined:
BFUS—Zoological Collection of the University of Sofia,
Sofia, Bulgaria; CAU—China Agricultural University,
Beijing, China; MHNG—Muséum d’histoire naturelle,
Geneva, Switzerland; MMBC—Moravian Museum,
Brno, Czechia; NHMB—Naturhistorisches Museum,
Basel, Switzerland.
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Figure 1. Camarotoscena spp. A-D. Living adults on Populus; E-H. Galls on Populus nigra. A, B, G. C. speciosa;
C, H. C. subrubescens; D. Camarotoscena sp. with colour pattern intermediate between C. speciosa and C. subrubescens; E, F. C.
fulgidipennis and C. hoberlandti. Photos A, D by M. Pramatarova; B, C, G, H by S. Grimaud; E, F by C. Haseen.

Terminology and conventions

The morphological terminology accords with Bastin et al.
(2023a). The surface spinules on the forewings were exam-
ined with a dissecting microscope at 50—100 times magni-
fication. The total body length corresponds to the distance

measured between the fore margin of head and the tip of
forewings when folded over body taken from dry mounted
or ethanol preserved specimens; the other measurements
were taken from slide mounted specimens. In the fifth instar
immature, the caudal plate bears three transverse rows of ir-
regularly spaced and unevenly long normal setae as well as
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pointed sectasetae. They are named basal, medial and apical
row of setae (Fig. 7A, B: brs, mrs and ars. Their relative
length in longitudinal body direction as well as the corre-
sponding intervals named interval I (proximal) and interval
II (distal) is measured from the most basal to the most apical
setal insertion in the middle of the caudal plate (Fig. 7A, B:
inv I and inv II). The measurements and ratios are given
as range. The psyllid nomenclature follows Ouvrard (2020)
and the classification Burckhardt et al. (2021) and Burck-
hardt et al. (2024). Under “Distribution”, only papers with
primary information are cited, except for the countries of the
former Soviet Union where we refer to the very thoroughly
compiled catalogue of Gegechkori and Loginova (1990).
The plant nomenclature accords with POWO (2025).

Molecular analyses

DNA was extracted from specimens of Camarotosce-
na fulgidipennis (India), C. hoberlandti (India), C. spe-
ciosa (China, Czechia) and C. subrubescens (Bulgaria)
using kits Qiagen DNeasy Blood and Tissue Kit, and In-
vitrogen PureLink® Genomic DNA Kit. The COI frag-
ment was amplified using primer sets from Folmer et
al. (1994), Bastin et al. (2023b), Simon et al. (1994) and
Percy et al. (2018): LCOP-F (5’-AGAACWAAYCATA-
AAAYWATTGG-3’) and HCO2198 (5’-TAAACTTCAG-
GGTGACCAAAAAATCA-3’), mtdo-F  (5°-GGAG-
GATTTGGAAATTGATTAGTTCC-3’) and mtd9-R
(5’-CCCGGTAAAATTAAAATATAAACTTC-3’). Am-
plification followed standard cycling conditions: 94 °C for
3 min; 40 cycles of 92 °C for 30 s, 55 °C for 30 s and
72 °C for 1 min, producing amplicons of 492—-658 bp.
Sequencing was performed either on an AML-part Prism
3130 Genetic Analyzer (Applied Biosystems), or in-house
with Oxford Nanopore Technologies (ONT) Flongle
R10.4.1 Flow Cell on a GridION using the SQK-LSK114
Ligation Kit. ONT sequences were processed with ONT-
Barcoder, following procedures developed by Srivathsan
et al. (2021). The cytb fragment was amplified using the
primer set from Timmermans et al. (2010) and Percy et al.

(2018): cytBf (5’-TGAGGNCAAATATCHTTYTGA-3")
and cytBr (5’-GCAAATARRAARTATCATTCDG-3),
producing a 385 bp amplicon. PCR conditions were as fol-
lows: 94 °C for 3 min; 40 cycles of 92 °C for 30 s, 53 °C for
30 s and 72 °C for 1 min. DNA extraction, amplification
and sequencing of the COI fragment from Bulgarian speci-
mens of C. speciosa were performed at the Canadian Cen-
tre for DNA Barcoding (CCDB).

The COI and cytb sequences of both C. fulgidipennis
and C. trjapitzini from Jordan, and C. speciosa from Cze-
chia, published by Burckhardt et al. (2024), were down-
loaded from GenBank.

The sequences were aligned and trimmed manually
using MEGA v11 (Tamura et al. 2021). The genetic dis-
tances between the COI and cytb gene fragments of the
Camarotoscena species were compared using the Kimura
2-parameter (K2P) model. The tree was inferred using
Maximum Likelihood (ML) method implemented in 1Q-
TREE v3.0.1, with 1000 bootstrap replicants (Trifinopou-
los et al. 2016). Aphalara avicularis (Aphalaridae) was
used as the outgroup, with its sequences retrieved from
GenBank under the following accession numbers: COI
(PQ109737) and cytb (PQ100054). The resulting tree was
visualized using iTOL v7 (Letunic and Bork 2024). Num-
bers at nodes indicate bootstrap support (BS) values.

The accession numbers for the COIl and cyth gene
fragments of the analysed Camarotoscena species are
presented in Table 1.

Results

Taxonomy based on morphology

Camarotoscena Haupt

Camarotoscena Haupt (1935): 228; Type species: Rhinocola speciosa
Flor, 1861, by original designation.

Diagnosis. Adult and fifth instar immature by Burckhardt
et al. (2024).

Table 1. GenBank numbers with information on locality, date, plant species, collector and depository of voucher for the Camaro-

toscena specimens used for the molecular analysis. Accession numbers in bold indicate specimens sequenced in the current study
(others were published by Burckhardt et al. 2024). The specimen listed as C. hoberlandti in table S1 in Burckhardt et al. (2024) was
re-examined in the current study and is identified here as C. trjapitzini.

GenBank numbers

Species col cyth Locality Date Plant species Collector Depository
C. fulgidipennis PX236524 PX238426 India, Ladakh, Leh 26.vii.2024  Populus nigra C. Haseen NHMB
C. fulgidipennis MW119582 MW119611 Jordan, Mafraq, Mafraq 23x.1995 Populus sp. M. AKKhawaldeh NHMB
C. hoberlandti PX236523 PX238427 India, Ladakh, Leh 26.vii.2024 P. nigra C. Haseen NHMB
C. trjapitzini MW119583 MW119612 Jordan, Balga, Baga 3.ix.1995 Populus sp. M. AkKhawaldeh NHMB
C. speciosa MW119577 MW119607 Czechia, South Moravia, Brno-Krélovo Pole 4.x.2017  P. x canadensis |. Malenovsky MMBC
C. speciosa PX249571 PX262424 China, Xinjiang 12.vii.2025 P. alba Z.He CAU
C. speciosa PX367177 - Bulgaria, Maleshevska Planina Mt., Peyo Yavorov 8.v.2022 Populus sp. M. Pramatarova BFUS
train station

C. subrubescens PX236522 PX238425 Bulgaria, Goce Delchev (towards Ognyanovo) 13Wiii.1972 P. Lauterer MMBC
Camarotoscena  PX367178 - Bulgaria, Western Stara Planina Mt., Dragoman 28.ii.2023 Populus sp. M. Pramatarova BFUS
sp. marsh
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Character assessment. Camarotoscena is morpholog-
ically very homogeneous (Loginova 1975b), both in the
adult and immature stages. Adults. Body colour in most
species ochreous or light brown with irregularly spaced
small brown to dark brown dots (Fig. 2A, D, J, M, P) and
whitish or yellowish forewings with sparser or denser small
brown dots (Fig. 2B, E, K, N, Q); according to Loginova
(1975b), the dark pattern is reduced in young specimens,
an observations we could not confirm; the dark colour in
young specimens is lighter but not reduced. In C. subru-
bescens Flor, 1861 and C. trjapitzini Loginova, 1968, the
colour of the body (Fig. 2G, S) and forewings (Fig. 2H,
T) can be yellow or bright orange to ochreous without or
with sparse dark dots (Fig. 1C). In some specimens, that we
cannot assign to a particular species with certainty, the fore-
wing pattern is intermediate between C. speciosa and C.
subrubescens (Fig. 1D). In C. trjapitzini Loginova, 1968,
the dark colour on body and forewings can be quite exten-
sive. The forewing membrane is whitish in most species but
yellow or light brown, at least in some areas, in C. badia
Loginova, 1965, C. fulgidipennis, C. hoberlandti, C. subru-
bescens and C. trjapitzini. The body length ranges usually
between 2.0-2.5 mm with some specimens smaller or larg-
er. Only C. lauta Loginova, 1975 is distinctly larger with
2.8-3.2 mm body length. The integument of the head and
thorax is irregularly reticulate (in C. lauta, C. personata,
C. speciosa). Sometimes the reticulation on the vertex is
slightly reduced (in C. fulgidipennis, C. subrubescens) or
completely absent (in C. hoberlandti). The forewing mem-
brane is semi-transparent in C. badia, C. fulgidipennis and
C. trjapitzini but subopaque in the other species. The surface
spinules on the forewing are mostly very dense (Fig. 2L, O,
R, U) and can be coarser as in C. speciosa (Fig. 2R) or finer
as in C. subrubescens (Fig. 2U). The surface spinules are
sparser in C. hoberlandti and C. trjapitzini where they form
sometimes transverse rows (Fig. 2F, I) and in C. fulgidipen-
nis were they form small groups of two to four spinules
(Fig. 2C). In most species the male proctiger is tubular and

Key to adults

widest in basal third; only in C. lauta (Fig. 4A) and C. per-
sonata (Fig. 4D) the male proctiger has posterior lobes and
is, in lateral view, widest in the middle. The male subgeni-
tal plate is subspherical in most species (Figs 3A, F, K, 4D,
G, J) but elongate in C. lauta (Fig. 3A). In most species, the
paramere, in lateral view, is digitiform with a bend in the
middle (Figs 3B, D, G, I, L, 4H, K) but it is lamellar in C.
lauta and C. personata (Fig. 4B, E). The female proctiger is
usually cuneate with the dorsal outline almost straight and
the apex subacute; the apical third is covered with moder-
ately long setae (Fig. SA-D, G, H). In C. lauta, the dorsal
margin of the proctiger, in lateral view, is concave and the
apical third covered with short bristles, distinctly shorter
than those in basal third laterally (Fig. 5F). The female sub-
genital plate, in lateral view, is in most species irregularly
cuneate with a short apical process (Fig. SA-C, G, H). In
C. personata the apical process is long (Fig. 5D). In C. bi-
anchii and C. lauta the subgenital plate is, in lateral view,
square (Fig. SE) or subtrapezoidal (Fig. 5F), respectively.
Fifth instar immature. Immatures are known only of
five species: C. fulgidipennis, C. hoberlandti, C. speciosa,
C. subrubescens and C. trjapitzini (Fig. 6A—E). The dor-
sal sclerites on the head, thorax and abdomen are brown to
dark brown in most species (Fig. 6A, C-E) but light in C.
hoberlandti (Fig. 6B). In C. fulgidipennis, C. hoberland-
ti and C. trjapitzini, the setae on the dorsal surface of the
forewing pads are sparser and slightly shorter and sectase-
tae are almost completely absent (Fig. 6F); in C. speciosa
and C. subrubescens the dorsal setae are more numerous,
denser and slightly longer with more sectasetae (Fig. 6G—
I). The caudal plate consists of three transverse rows of ir-
regularly spaced setac and sectasetae (Fig. 7A—E). Their
relative length in longitudinal body direction and that of
their intervals varies between species. The ventrite bearing
the circumanal ring is strongly sclerotised and well-delim-
ited anteriorly in C. speciosa and C. subrubescens (Fig. 7F)
but unsclerotised and not clearly delimited anteriorly in the
other species (Fig. 8A—C).

1 Surface spinules of forewing in cell r, at the level of bifurcation of vein M irregularly or sparsely spaced (Fig. 2C, F, I)...... 2

Surface spinules of forewing in cell r, at the level of bifurcation of vein M evenly, densely spaced (Fig. 2L, O, R, U) .... 4

Surface spinules of forewing in cell r, at the level of bifurcation of vein M coarse, irregularly spaced, forming groups of

two to four (Fig. 2C). Paramere, in lateral view, rather curved along fore margin (Fig. 3B, D, arrow)......... C. fulgidipennis

- Surface spinules of forewing in cell r, at the level of bifurcation of vein M fine and sparsely spaced, not forming groups

(Fig. 2F I). Paramere, in lateral view, relatively angular along fore margin (Fig. 3G, I, L, @rrow)......ccoeeevviieiiiiinieiinnnnnns 3

3 Body and forewings densely covered in brown or dark brown dots; forewing with cells r, and r, mostly dark (Fig. 2D, E)

......................................................................... C. hoberlandti

- Body and forewings often lacking brown or dark brown dots, at most sparsely, irregularly covered in dark dots; forewing

with cells r; and r, mostly light (Fig. 2G, H)
4 Male ....

C. trjapitzini

5 Proctiger bearing large posterior lobe which is widest in basal third (Fig. 4A, D). Paramere, in lateral view, narrowly

lamellar, wide in apical third, with margins subparallel, not distinctly tapering to apex (Fig. 4B, E) .c...ooevvviiiiiiiinnnennn. 6

- Proctiger weakly produced posteriorly widest in basal fifth (Fig. 4G, J). Paramere, in lateral view, digitiform, narrow in

apical third, irregularly tapering to apex (Fig. 4H, K).......
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10

11

12

13

14

15

16

Large; body length > 2.7 mm. Subgenital plate elongate (Fig. 4A). Paramere, in lateral view, straight with large, well

ViSible @apical NOOK (Fig. 4B) ... i ettt e s C. lauta
Small; body length < 2.2 mm. Subgenital plate subglobular (Fig. 4D). Paramere, in lateral view, weakly sinuate with
small apical hook which is partly hidden by apex of paramere (Fig. 4E) ..o C. personata

Body bright orange, forewing yellowish; both without or with only sparse brown to dark brown dots (Figs 1C, 2S, T).....
......................................................................................... C. subrubescens
Body yellowish to ochreous, forewing whitish; both more or less densely covered in brown to dark brown dots (Figs 1A,

=T 0 ) TSSOSO PR PRSPPI 8
Body length < 1.9 mm. Forewing with densely spaced dots, often fused ..............iiiiiiiiiiiiiiii e, C. badia
Body length > 2.0 mm (except for C. speciosa: 1.8-2.4 mm). Dots on forewing more sparsely spaced, rarely fused in the
MIAAIE OF WING (FIg. 1) it tteiiiiiiii sttt ettt ettt e oo e e ettt e e e e e e e et ettt e et e e e e e et e be e e e e e e e e eeennees 9

Vertex with, at most, few dark dots
Vertex densely covered in dark dots
Forewing lacking broad transverse white band subapically; dark dots covering most of apical part of the wing..
............................................................................................................................................... C. libera Loginova, 1975

Forewing with broad transverse subapical white band lacking dark dots (Fig. 2Q) ......coevvvviiiiiiiiiiiiiiieieeeiiens C. speciosa
Subgenital plate truncate apically (Fig. DE, F) .ot a e e e e e eeeanees 12
Subgenital plate pointed apically or with apical process (Fig. 5D, G, H) ceoivvriiiiiiiiiieii e 13
Dorsal margin of proctiger, in lateral view, almost straight; apical third covered with setae about as long as those in basal
third laterally; subgenital plate, in lateral view, square (Fig. BE).....coooiiiiiiiii e C. bianchii
Dorsal margin of proctiger, in lateral view, concave; apical third covered with short bristles, distinctly shorter than those
in basal third laterally; subgenital plate, in lateral view, subtrapezoidal (Fig. 5F).......ccooiiiiiiiiiiiie, C. lauta
Subgenital plate with long apical process (Fig. BD) ...uuiiiiiiiiiiii e C. personata
Subgenital plate pointed apically or with, at most, short apical process (Fig. 5G, H).....oovvviiiiiiiiiiiiiiiiii e 14

Body bright orange, forewing yellowish; both without or with only sparse brown to dark brown dots (Figs 1C, 2S, T).....
............................................................................................................................................................ C. subrubescens
Body yellowish to ochreous; forewing whitish, both more or less densely covered in brown to dark brown dots (Figs 1A,

B, 2 )ttt oot e e e e e e e e 15
Body length < 1.9 mm. Forewing with densely spaced dots, often fused ..............viiiiiiiiiiiiiiii e, C. badia
Body length > 2.0 mm (except for C. speciosa: 1.8-2.4 mm). Dots on forewing sparsely spaced, rarely fused in the mid-
[ TN o) VYT = (=2 TP 16
Forewing lacking broad transverse white band subapically; dark dots covering most of apical part of the wing ...........
.................................................................................................................................................................... C. libera
Forewing with broad transverse subapical white band lacking dark dots (Fig. 2Q) ......coeevveiviiiiiiiiiiiiiieeeieiieies C. speciosa

Key to immatures

(of C. fulgidipennis, C. hoberlandti, C. speciosa, C. subrubescens and C. trjapitzini)

Setae on the dorsal surface of the forewing pads relatively dense, numerous and long (Fig. 6G, H) and with several
sectasetae (Fig. 61, arrows). Ventrite bearing circumanal ring strongly sclerotised and well-delimited anteriorly (Fig. 7F,
arrows); bearing a row of setae along anterior margin; venter with four transverse rows of setae between abdominal base
and anterior margin of terminal ventrite (Fig. 8B) .. .. i 2
Setae on the dorsal surface of the forewing pads relatively sparse and short and with almost no sectasetae (Fig. 6F).
Ventrite bearing circumanal ring not sclerotised and not clearly delimited anteriorly; venter, therefore, with five trans-

verse rows of setae between abdominal base and circumanal ring (Fig. 8A) ....oiiiiiiiiiiiii e 3
Transverse row |V of setae on abdominal venter consisting of two uneven rows of variously long setae (Fig. 8B). Antennal
segment VIl dark distal to third rhinarium ... C. speciosa
Transverse row |V of setae on abdominal venter consisting of one uneven row of variously long setae (Fig. 8C). Antennal
segment VIl light brown distal to apical rhinarium ... C. subrubescens
Dorsal sclerites ochreous to light brown (Fig. 6B). Caudal plate with interval Il longer than medial or apical row of setae
(TS A=) PP PPTTTTTP C. hoberlandti
Dorsal sclerites brown to dark brown (Fig. 6A, E). Caudal plate with interval Il as long as or shorter than medial or apical
FOW OF SEEAE (Fig. 7 A, B i e e e et e et e e ettt e ettt e e et e e ettt e e e et e e aeeaans 4
Caudal plate with interval Il as long as medial row of setae (Fig. 7A)....cccouriiiiiiiiiiiiii e C. fulgidipennis
Caudal plate with interval Il shorter than medial row of setae (Fig. 7E) ..ooovviiiiiiiiiiiiiii C. trjapitzini
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0.3 mm

Figure 2. Camarotoscena spp. A, D, G, J, M, P, S. Habitus, in lateral view (scale = 0.3 mm); B, E, H, K, N, Q, T. Forewing (scale
=0.3mm); C, F, I, L, O, R, U. Surface spinules in cell r, above the bifurcation of vein M (scale = 0.05 mm). A—C. C. fulgidipennis;
D-F. C. hoberlandti; G-1. C. trjapitzini, the forewing in H is anomalous in that it lacks cell m ; J-L. C. lauta; M—O. C. personata;
P-R. C. speciosa; S-U. C. subrubescens.

Camarotoscena badia Loginova Distribution. Tadzhikistan (Loginova 1965; Baeva
1985; Gegechkori and Loginova 1990).
Camarotoscena badia Loginova (1965): 198. Host plant. Populus usbekistanica Kom. (Gegechkori

and Loginova 1990) (Salicaceae), not confirmed by the
Description. Adult by Loginova (1965) and Baeva presence of immatures.
(1985). Fifth instar immature unknown. Biology. Two generations per year (Gegechkori and
Loginova 1990).

alpineentomology.pensoft.net



160 Burckhardt, D. et al.: Camarotoscena on Populus

Figure 3. Camarotoscena spp., male terminalia. A, F, F. Male terminalia, in lateral view (scale = 0.1 mm); B, D, G, I, L. Paramere,
inner face in lateral view (scale = 0.05 mm); C, E, H, J, M. Distal segment of aedeagus (scale = 0.05 mm). A-E. C. fulgidipennis,
from Iran (A—C), from India, Ladakh (D, E); F-J. C. hoberlandti, from India, Ladakh (F-H), from Iran (I, J); K-M. C. trjapitzini.
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Figure 4. Camarotoscena spp. A, D, G, J. Male terminalia, in lateral view (scale = 0.1 mm); B, E, H, K. Paramere, inner face
in lateral view (scale = 0.05 mm); C, F, I, L. Distal segment of aedeagus (scale = 0.05 mm). A—C. C. lauta; D-F. C. personata;
G-L. C. speciosa; J-L. C. subrubescens.

Camarotoscena bianchii Loginova
Fig. SE

Camarotoscena bianchii Loginova (1975b): 56.
Camarotoscena pamirica Baeva (1983a): 256; syn. nov.
Camarotoscena wulingshanica Li (2011): 383; syn. nov.
Camarotoscena wutaishanica Li (2011): 384; syn. nov.

Camarotoscena xinjiangica Li (2011): 381; syn. nov.

Material examined. CHINA ¢ ¢ holotype of C. xinjian-
gica; Xinjiang, Wulumugqji, Nanshan; 1400-2000 m a.s.L.;
19.ix.1979, leg. F. Li; CAU « @ holotype and 1 Q@ para-
type of C. wulingshanica; Hebei, Xinglong, Wulingshan;
1750 ma.s.l.; leg.J. Yang; CAU ¢ Q@ holotype of C. wutais-
hanica; Shanxi, Wutaishan, Nanshansi; 1880 m a.s.l.;
23.vii.1981; leg. F. Li; CAU.

Description. Description of adult by Loginova
(1975b) and Luo (2016). Fifth instar immature unknown.

Distribution. China (Hebei, Shanxi, Xinjiang; as
Camarotoscena wulingshanica, C. wutaishanica, C. xinji-

angica (Li 2011)), Kyrgyzstan, Mongolia, Russia (Siberia,
Tuva), Tadzhikistan, Uzbekistan (Loginova 1972, 1975b;
Baeva 1985; Gegechkori and Loginova 1990), Tadzhiki-
stan (as Camarotoscena pamirica (Baeva 1983b)).

Host plant. Populus laurifolia Ledeb., P. usbekistan-
ica Kom. (Salicaceae) (Gegechkori and Loginova 1990),
not confirmed by the presence of immatures.

Comment. Camarotoscena bianchii is characterised
by the female subgenital plate which is square in later-
al view (Fig. 5E). According to the original description
by Baeva (1983a) this is also the case in C. pamirica.
We consider the two conspecific and formally synony-
mise the two. The square subgenital plate is found also
in C. wulingshanica, C. wutaishanica and C. xinjiangica
which were synonymised by Luo (2016) with C. bianchii,
synonymies which are not valid according to Article 8 of
the ICZN (1999). For this reason we formally propose
the synonymies here. The record of C. speciosa from
Mongolia by Klimaszewski (1973) refers to C. bianchii
(Gegechkori and Loginova 1990).
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0.1 mm

by,
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Figure 5. Camarotoscena spp., female terminalia, in lateral view (scale = 0.1 mm). A. C. fulgidipennis; B. C. hoberlandti,
C. C. trjapitzini; D. C. personata; E. C. badia (del. X. Luo); F. C. lauta; G. C. speciosa; H. C. subrubescens.

Camarotoscena fulgidipennis Loginova 26.vii.2024; arid, cold desert; on Populus nigra, Salica-
Figs 1E, F, 2A-C, 3A-E, 5A, 6A, F, 7A, 8A ceae, leg. C. Haseen; dry and slide mounted, in 70% eth-

anol; NHMB. Additional material from Iran and Jordan;
Camarotoscena fulgidipennis Loginova (1975b): 57 dry and slide mounted, in 70% ethanol; MHNG, NHMB.

Description. Description of adult by Loginova
Material examined. INDIA « 12 &, 18 @, 4 immatures;  (1975b). Fifth instar immature (Fig. 6A). Dorsal scler-
Ladakh, Leh; 34.2167°N, 77.9500°E; 3500 m a.s.l.; ites on the head, thorax and abdomen brown to dark
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Figure 6. Camarotoscena spp., fifth instar immature. A—E. Dorsal view, left side (scale = 0.1 mm); F-H. Left forewing pad, dorsal
view (scale = 0.1 mm); L. Detail of dorsal face of forewing pad with sectasetae (arrows) (scale = 0.05 mm). A, F. C. fulgidipennis;
B. C. hoberlandti; C, G, 1. C. speciosa; D, H. C. subrubescens; E. C. trjapitzini.

brown (Fig. 6A). Setae on the dorsal surface of the fore-
wing pads relatively sparse and short and with almost no
sectasetae (Fig. 6F). Caudal plate with interval II as long
as medial and longer than apical row of setae (Fig. 7A).
Ventrite bearing the circumanal ring unsclerotised
and not clearly delimited anteriorly; venter, therefore,
with five transverse rows between abdominal base cir-
cumanal ring; transverse row IV of setae on abdominal
venter consisting of two uneven rows of variously long
setae (Fig. 8A).

Distribution. Armenia, Azerbaijan, Iran, Jordan, Tur-
key (Loginova 1975b; Baeva 1985; Gegechkori and Log-
inova 1990; Burckhardt and Lauterer 1993; Al-Khawal-
deh et al. 1997); new for India (Ladakh).

Host plant. Populus alba L., P. nigra L. (Salicaceae)
(Burckhardt and Lauterer 1993), confirmed with immatures.

Biology. Immatures induce leaf roll galls (Fig. 1E, F).
Immatures of both C. fulgidipennis and C. hoberlandti
can sometimes inhabit the same gall.

Camarotoscena hoberlandti Vondracek
Figs 1E, F, 2D-F, 3F-J, 5B, 6B, 7B

Camarotoscena hoberlandti Vondracek (1952): 445.

Material examined. INDIA « 6 &, 8 @, 4 immatures; Lada-
kh, Leh; 34.2167°N, 77.9500°E; 3500 m a.s.1.; 26.vii.2024;
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arid, cold desert; on Populus nigra, Salicaceae, leg. C. Ha-
seen; dry and slide mounted, in 70% ethanol; NHMB. Ad-
ditional material from Iraq; dry mounted; MHNG.
Description. Adult by (Loginova 1975b). Adults
resemble dark specimens of C. frjapitzini. In C. hober-
landti, the cells r and r, of the forewing are mostly dark,
with pigment covering more than half of the cells. In
C. trjapitzini cells r; and r, are mostly light. Immature
mentioned by Tarasi et al. (2006) but not described. Fifth
instar immatures (Fig. 6B). Dorsal sclerites on the head,

thorax and abdomen light (Fig. 6B). Setae on the dorsal
surface of the forewing pads are relatively sparse and
short and with almost no sectasetae. Caudal plate with
interval II longer than medial and apical row of setae
(Fig. 7B). Ventrite bearing the circumanal ring unsclero-
tised and not clearly delimited anteriorly; venter, there-
fore, with five transverse rows between abdominal base
circumanal ring; transverse row IV of setae on abdom-
inal venter consisting of two uneven rows of variously
long setae.

Figure 7. Camarotoscena spp., fifth instar immature. A—E. Caudal plate (scale = 0.1 mm); F. Apex of abdominal venter, ante-
rior margin of sclerotised plate indicated by arrows (scale = 0.1 mm). A. C. fulgidipennis; B. C. hoberlandti; C, F. C. speciosa;
D. C. subrubescens; E. C. trjapitzini. Abbreviations: brs, mrs and ars = basal, medial and apical row of setae.
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Distribution. Iran, Iraq, Turkey, Turkmenistan (Von-
dracek 1952; Loginova 1975b; Gegechkori and Loginova
1990; Burckhardt and Lauterer 1993; Tarasi et al. 2006);
new for India (Ladakh).

Host plant. Populus nigra L. (Salicaceae) (Tarasi et
al. 2006), confirmed with immatures.

Biology. Immatures induce leaf roll galls and are con-
sidered a pest (Tarasi et al. 2006) (Fig. 1E, F). See also
comment on biology under C. fulgidipennis.

Comment. The records from Jordan (Al-Khawal-
deh et al. 1997; Burckhardt et al. 2024) concerns C.
trjapitzini.

Camarotoscena lauta Loginova
Figs 2J-L, 4A-C, 5F

Camarotoscena lauta Loginova (1975): 56.

Material examined. TURKEY + 4 &, 4 Q; Ankara, An-
kara; 29.x.2001; Populus alba, Salicaceae; leg. N. M.
Genger; dry and slide mounted; NHMB.

Description. Male by Loginova (1975b). Male ter-
minalia see Fig. 4A—C. Female terminalia with dorsal
margin of proctiger, in lateral view, concave; apical third
covered with short bristles, distinctly shorter than those
in basal third laterally; subgenital plate, in lateral view,
subtrapezoidal (Fig. 5F). Immatures unknown.

Distribution. Azerbaijan (Nakhichevan Autonomous
Republik) (Loginova 1975b; Gegechkori and Loginova
1990); new for Turkey.

Host plant. Populus sp. (Salicaceae), not verified by
immatures.

Comment. Loginova (1975b) reported the male holo-
type from Azerbaijan, Nakhichevan Autonomous Repub-
lik (Jacta Opay6anckoro paiiona: Ordubad district, Das-
ta). This was incorrectly translated in Loginova (1975a)
to “Dasta in the Orenburg district”.

Camarotoscena libera Loginova

Camarotoscena libera Loginova (1975): 59.

Description. Description of adult by (Loginova 1975b).
Fifth instar immature unknown.

Distribution. Azerbaijan (Loginova 1975b; Gegech-
kori and Loginova 1990).

Host plant. Populus sp. (Salicaceae) (Loginova
1975b), not verified with immatures.

Camarotoscena personata Loginova
Figs 2M-O, 4D-F, 5D

Camarotoscena personata Loginova (1975): 58.
Camarotoscena huashana Li and Yang (1989): 74, 77, synonymised by
Burckhardt and Mifsud (2003): 12.

Material examined. From China; dry and slide mounted;
MHNG, NHMB.

Description. Adult by Loginova (1975b) and Li
(2011) (as Camarotoscena huashana). Male and female
terminalia as in Figs 4D-F, 5D. Immature unknown.

Distribution. China (Shaanxi) (Li 2011), Russia
(Amur, Primorye, Siberia) (Loginova 1975b; Gegechkori
and Loginova 1990).

Host plant. Populus sp. (Salicaceae) (Loginova
1975b), not verified with immatures.

Camarotoscena speciosa (Flor)
Figs 1A, B, G, 2P-R, 4G-1, 5G, 6C, G, I, 7C, F, 8B

Rhinocola speciosa Flor (1861a): 525.
Camarotoscena speciosa, Haupt (1935): 228.
Paurocephala (Camarotoscena) speciosa, Vondracek (1957): 126.

Material examined. From Bulgaria, China (Xinjiang),
Czechia, France, Germany, Hungary, Italy, Switzerland
and Turkey; dry and slide mounted, preserved in 70%
ethanol; BFUS, CAU, MHNG, MMBC, NHMB.

Description. Adult and immature by Ossiannilsson
(1992). Fifth instar immature (Fig. 6C). Dorsal sclerites
on the head, thorax and abdomen brown to dark brown
(Fig. 6C). Setae on the dorsal surface of the forewing pads
relatively dense, numerous and long and with several secta-
setae (Fig. 6G, I). Caudal plate with interval II longer than
medial and apical row of setae (Fig. 7C). Ventrite bearing
the circumanal ring strongly sclerotised and well-delim-
ited anteriorly (Fig. 7F); bearing a row of setae along an-
terior margin; venter with four transverse rows between
abdominal base and anterior margin of terminal ventrite;
transverse row [V of setae on abdominal venter consisting
of two uneven rows of variously long setae (Fig. 8B).

Distribution. Armenia, Austria, Azerbaijan, Belar-
us, Belgium, Bulgaria, China, Czechia, Denmark, Esto-
nia, Finland, France, Germany, Georgia, Greece, Hun-
gary, Italy, Kazakhstan, Kyrgyzstan, Latvia, Moldova,
Netherlands, Poland, Romania, Russia (European part),
Slovakia, Slovenia, Spain, Switzerland, Tadzhikistan,
Turkey, Turkmenistan, UK, Ukraine, Uzbekistan (Flor
1861a; Schaefer 1949; Ramirez Goémez 1960; Wagner
and Franz 1961; Dobreanu and Manolache 1962; Kli-
maszewski 1975; Lauterer 1977; Hodkinson and White
1979; Burckhardt 1988; Gegechkori and Loginova 1990;
Ossiannilsson 1992; Burckhardt and Onugar 1993; Conci
et al. 1993; Lauterer 1993; Nokkala 1995; Baugnée et al.
2002; Burckhardt and Lauterer 2003; Ripka 2008; Ser-
bina et al. 2015; Luo 2016; Bieman et al. 2019; Seljak
2020; Pramatarova et al. 2025); galls were reported from
Luxemburg (Rapisarda et al. 2022).

Host plant. Populus alba L., P. nigra L., P. tremula
L., (Salicaceae), P. x generosa A.Henry (Hodkinson and
White 1979; Nokkala 1995), confirmed with the presence
of immatures. Galls were reported from P. X berolinen-
sis K.Koch and P. x canadensis Moench (Ambrus 1958).
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Figure 8. Camarotoscena spp., fifth instar immature, abdominal venter with transverse rows of setae indicated by numbers (scale =
0.1 mm). A. C. fulgidipennis; B. C. speciosa; C. C. subrubescens.

On an internet site (https://bladmineerders.nl/parasites/
animalia/arthropoda/insecta/hemiptera/sternorrhyncha/
psylloidea/psyllidae/paurocephalinae/camarotoscena/
camarotoscena-speciosa/) also following non-European
species are cited though it is not stated where this infor-
mation comes from and if the records are based on the
presence of immatures: North American species: P. bal-
samifera L., P. deltoides W.Bartram ex Marshall; Asian
species: P. lasiocarpa Oliv., P. simonii Carriére.

Biology. Immatures in leaf roll galls. Probably bivol-
tine (Conci et al. 1993). In the south of France, adults are
common in August (S. Grimaud, pers. obs.). The species
occurs sometimes together with C. subrubescens (Flor
1861b) (S. Grimaud, pers. obs.).

Comment. The record from Mongolia (Klimaszews-
ki 1973) refers to C. bianchii (Gegechkori and Loginova
1990). The registers from Iraq (Al-Maroof 1990; Mustafa
et al. 2014) are doubtful and may concern other species.

Camarotoscena subrubescens (Flor)
Figs 1C, H, 2S-U, 4J-L, 5H, 6D, H, 7D, 8C

Rhinocola subrubescens Flor (1861b): 411

Camarotoscena subrubescens, Vondracek (1951): 124

Camarotoscena ujenci Klimaszewski (1982): 3; syn. nov.

Material examined. From Bulgaria, France, Turkey; dry
and slide mounted; BFUS, MHNG, MMBC, NHMB.

alpineentomology.pensoft.net

Description. Adult by Loginova (1975b). Fifth instar
immature (Fig. 6D). Dorsal sclerites on the head, thorax
and abdomen brown to dark brown (Fig. 6D). Setae on
the dorsal surface of the forewing pads relatively dense,
numerous and long and with several sectasetae (Fig. 6H).
Caudal plate with interval II longer than medial and
apical row of setae (Fig. 7D). Ventrite bearing the cir-
cumanal ring strongly sclerotised and well-delimited
anteriorly; bearing a row of setae along anterior margin;
venter with four transverse rows between abdominal base
and anterior margin of terminal ventrite; transverse row
IV of setae on abdominal venter consisting of one uneven
row of variously long setae (Fig. 8C).

Distribution. Bulgaria, Croatia, France, Italy, Slove-
nia, Mongolia, Turkey (Flor 1861b; Oshanin 1907; Kli-
maszewski 1982; Burckhardt and Onugar 1993; Conci et
al. 1993; Seljak 2020; Pramatarova et al. 2025).

Host plant. Populus alba L., P. nigra L. (Salicaceae),
confirmed by the presence of immatures.

Biology. Immatures in leaf roll galls (Fig. 1H). Proba-
bly bivoltine (Conci et al. 1993). In the south of France,
adults are common in August (S. Grimaud, pers. obs.).
Flor (1861b) mentioned that this species was found to-
gether with C. speciosa (“gleichzeitig und an denselben
Stellen ...”).

Comment. According to Klimaszewski (1982), Ca-
marotoscena ujenci, erected for two males, differs from
C. subrubescens in the geographical distribution (Mongo-
lia versus Mediterranean), the opaque yellow forewings


https://bladmineerders.nl/parasites/animalia/arthropoda/insecta/hemiptera/sternorrhyncha/psylloidea/psyllidae/paurocephalinae/camarotoscena/camarotoscena-speciosa/
https://bladmineerders.nl/parasites/animalia/arthropoda/insecta/hemiptera/sternorrhyncha/psylloidea/psyllidae/paurocephalinae/camarotoscena/camarotoscena-speciosa/
https://bladmineerders.nl/parasites/animalia/arthropoda/insecta/hemiptera/sternorrhyncha/psylloidea/psyllidae/paurocephalinae/camarotoscena/camarotoscena-speciosa/
https://bladmineerders.nl/parasites/animalia/arthropoda/insecta/hemiptera/sternorrhyncha/psylloidea/psyllidae/paurocephalinae/camarotoscena/camarotoscena-speciosa/
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with more intense coloration along apical margin (versus
uniformly yellow), the rust-yellow antennae with dark
segment X (versus dark segments IX and X) and the host
association Populus diversifolia (= P. euphratica) versus
P robusta (= Populus * canadensis). The characters pro-
vided by Klimaszewski (1982) are not very convincing to
justify a new species. More material is required to solve
this problem. Meanwhile, C. ujenci is considered a syn-
onym of C. subrubescens.

Camarotoscena trjapitzini Loginova
Figs 2G, H, I, 3K-M, 5C, 6E, 7E

Camarotoscena trjapitzini Loginova (1968): 282.

Material examined. IRAN « 1 &, 2 Q; Tehran, Karadj;
20.viii.2010; Populus nigra, Salicaceae; leg. M. Bab-
morad; #I code: TelP.nig.H3; dry mounted; NHMB ¢« 4 &,
3 @; Yazd, Ashkazar; 18-24.v.1996; leg. R. Linnavuori;
dry and slide mounted; NHMB. SPAIN «2 &, 3 @, 2 im-
matures; province Zamora, Zamora; 19.ix.2002; leg. N.
Pérez Hidalgo; dry and slide mounted; NHMB.
Description. Adult by Loginova (1975b). The co-
lour of the head, thorax and forewings is much more
variable than described by Loginova (1975b). The dark
dots can cover the head, thoracic dorsum and forewings.
Dark adults of C. trjapitzini resemble C. hoberlandti.
In the forewing, the cells r, and r, are mostly light (less
than half of the cells) in C. #rjapitzini but mostly dark
in C. hoberlandti. Fifth instar immature (Fig. 6E). Dor-
sal sclerites on the head, thorax and abdomen brown
(Fig. 6E). Setae on dorsal surface of forewing pads are
relatively sparse and short and with almost no sectasetae.
Caudal plate with interval II shorter than medial and api-
cal row of setae (Fig. 7E). Ventrite bearing the circumanal
ring unsclerotised and not clearly delimited anteriorly;
venter, therefore, with five transverse rows between ab-
dominal base circumanal ring; transverse row [V of setae

on abdominal venter consisting of two uneven rows of
variously long setae.

Distribution. Armenia (Gegechkori and Loginova
1990), Jordan (misidentified as C. hoberlandti in Al-Kha-
waldeh et al. (1997) and Burckhardt et al. (2024)); new
for Iran (Tehran, Yazd); Spain.

Host plant. Populus sp. (Salicaceae).

Comment. Dark adults of C. trjapitzini resemble mor-
phologically those of C. hoberlandti. The two species
share identical cytb sequences but differ in the genetic
distance in COI (2.6%) (Table 2).

DNA barcoding

The gene fragments of COI and cytb were analysed from
five species of Camarotoscena (Fig. 9; Table 1). For
C. fulgidipennis and C. speciosa, DNA barcodes were
obtained from specimens from two localities each, in
India (Ladakh) and Jordan of the former, and China (Xin-
jiang) and the Czechia of the latter. In addition, the COI
gene fragment was analysed for C. speciosa from two lo-
calities in Bulgaria.

The genetic distances from both DNA barcodes
showed a similar degree of variation, with cytb distances
being slightly higher overall (Table 2). The divergences
of C. speciosa and C. subrubescens from C. fulgidipen-
nis, C. hoberlandti and C. trjapitzini ranged from 7.3%
to 9.1% in both genes. Consistently, the ML tree based
on concatenated COI and cytb sequences recovered two
main groups within the analysed Camarotoscena (Fig. 9):
C. speciosa and C. subrubescens, and C. fulgidipennis,
C. hoberlandti and C. trjapitzini.

The specimens of C. fulgidipennis and C. hoberlandti
showed no genetic differences in COI; C. trjapitzini was
notably divergent from the latter two species (2.6%),
supporting it as a good species despite the great mor-
phological similarity to C. hoberlandti. Based on cytb,
no intraspecific or interspecific differences were found

Table 2. Pairwise intraspecific and interspecific p-distances of five Camarotoscena species based on COI and cyth sequences.
BG = Bulgaria; CN = China; CZ = Czechia; IN = India; JO = Jordan.

C. subrubescens

col C. speciosaBG/CZ C. speciosa CN BG C. fulgidipennis IN C. fulgidipennis JO C. hoberlandti IN
C. speciosa CN 0.003

C. subrubescens BG 0.000 0.003

C. fulgidipennis IN 0.091 0.088 0.091

C. fulgidipennis JO 0.091 0.088 0.091 0.000

C. hoberlandtiIN 0.091 0.088 0.091 0.000 0.000

C. trjapitzini JO 0.077 0.073 0.077 0.026 0.026 0.026
cytb

C. speciosa CN 0.004

C. subrubescens BG 0.004 0.000

C. fulgidipennis IN 0.081 0.085 0.085

C. fulgidipennis JO 0.081 0.085 0.085 0.000

C. hoberlandtiIN 0.081 0.085 0.085 0.000 0.000

C. trjapitzini JO 0.081 0.085 0.085 0.000 0.000 0.000
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Aphalara avicularis

Tree scale: 0.1
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Figure 9. Maximum likelihood tree of Camarotoscena species based on concatenated COI and cytb gene fragment sequences. The
tree is rooted with Aphalara avicularis. Bootstrap support values in percentages are indicated below branches (only values > 60%
are shown). BG = Bulgaria; CN = China; CZ = Czechia; IN = India; JO = Jordan.

among the specimens of C. fulgidipennis from India and
Jordan, C. hoberlandti from India and C. trjapitzini from
Jordan. No or very little difference (0.3-0.4%) was found
between the COI and/or cythb sequences of C. speciosa
(populations from Bulgaria, China and Czechia) and
C. subrubescens (Bulgaria).

Discussion
Species concepts

The morphological study of adults confirms the species
concepts by Loginova (1975b) using characters, such
as body and forewing colour and pattern, arrangement
of the surface spinules on the forewings, body size and
details of the male and female terminalia (see character
assessment). While the adult characters diagnosing the
species are often subtle, they are consistent. Immatures,
available only for five species, differ in the body colour,
degree of sclerotisation of the abdominal venter and
chaetotaxy. The morphological characters diagnosing
the immatures support the species concepts based on
adult morphology.

Mitochondrial DNA barcoding in Camarotoscena
proved only partly useful for identifying species. While
C. fulgidipennis, C. hoberlandti and C. trjapitzini could
be reliably separated from C. speciosa and C. subru-
bescens by both COI and cytb, neither marker resolved
all morphology-based species. Thus, C. speciosa and
C. subrubescens were not separated by either gene
fragment, and cytb additionally failed to distinguish C.
fulgidipennis, C. hoberlandti and C. trjapitzini. The lat-
ter was previously misidentified as C. hoberlandti from
Jordan (Al-Khawaldeh et al. 1997; Burckhardt et al.
2024). At the same time, we found a little difference in
both barcodes between populations of C. speciosa from
China, Bulgaria and Czechia. The patterns of barcode
divergence in Camarotoscena generally differ from
those observed in other psyllid groups (e.g. Aphalara,
Cacopsylla, Craspedolepta, Melanastera) (Martoni et
al. 2018; Cho et al. 2020; Pramatarova et al. 2024; Ser-
bina et al. 2025), where mitochondrial DNA barcoding
generally identified most species correctly. This may be
the result of mitochondrial introgression or incomplete
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lineage sorting, as documented in many animal groups
(e.g. Toews and Brelsford 2012; Hawlitschek et al.
2022; Luzakova et al. 2025), and therefore further anal-
yses of Camarotoscena should also include sequencing
of nuclear genes.

The species of two species pairs sometimes occur to-
gether (same locality, same tree and rarely same gall):
C. fulgidipennis — C. hoberlandti in the Middle East,
Central Asia and the West Himalya, and C. speciosa —
C. subrubescens in the Mediterranean. As the species
within each pair do not differ, or differ very little, in
the analysed genes, and are morphologically similar,
they could putatively constitute forms of the same spe-
cies, e.g. seasonal forms as known from other psyllids
such as some pear psyllids (Burckhardt and Hodkinson
1986; Luo et al. 2012; Cho et al. 2017). This explana-
tion, however, appears unlikely as the two “forms” (=
species) were present at the same time, independent of
the season.

Distribution

The genus Camarotoscena is widely distributed in the
temperate region of the Palaearctic. While the distribu-
tion of the species in the former Soviet Union was well
documented by Gegechkori and Loginova (1990), this is
not the case for other regions in Asia and Europe. New
records are provided for C. fulgidipennis and C. hober-
landti from India (Ladakh), representing the first record
of the genus from India and the first record of psyllids
from Ladakh, for C. lauta from Turkey (Ankara) and
C. trjapitzini from Iran (Tehran, Yazd) and Spain.

Many species are widely distributed: C. bianchii,
C. fulgidipennis, C. hoberlandti, C. personata, C. specio-
sa, C. subrubescens and C. trjapitzini; the others appear
more localised: C. badia, C. lauta and C. libera. This may
be, however, an artefact of insufficient sampling.

The occurrences of C. speciosa in China (Luo 2016)
and C. subrubescens (as C. ujenci) in Mongolia (Kli-
maszewski 1982) may be due to unintentional introduc-
tions as the native ranges of Populus alba and P. nigra
extend only from the west Palaearctic to the West Hima-
laya, West Siberia and Xinjiang (POWO 2025), but the
two tree species are planted also further east.
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Host plants

It appears that all Camarotoscena species develop on
Populus species where the immatures induce galls on
the leaves (Fig. 1E-H), but hard evidence is not avail-
able for all. The galls on Populus nigra resemble those of
aphids (Hemiptera, Aphidoidea), e.g. of the genus Chai-
tophorus Koch, 1854 (S. Grimaud, pers. obs.). Populus
alba and P. nigra are confirmed hosts of C. fulgidipen-
nis, C. hoberlandti, C. speciosa and C. subrubescens,
and Populus laurifolia and P. usbekistanica are probable
hosts of C. bianchii, the latter plant also of C. badia. For
the remaining four Camarotoscena species only Populus
sp. is given as host (Gegechkori and Loginova 1990).
According to observations made in the south of France,
C. subrubescens lives on Populus nigra along water
courses (rivers or streams), while C. speciosa, which ap-
pears less common, also colonises black poplar in other
humid environments such as edges of ditches (S. Gri-
maud, pers. obs.).

Conclusions

While our morphological review of the adults and imma-
tures is consistent with the species recognised by Logi-
nova (1975b), the results of the molecular analyses are at
odds. COI provides insufficient resolution for separating
the two species pairs C. fulgidipennis — C. hoberlandti
and C. speciosa — C. subrubescens, and cytb additional-
ly fails to distinguish C. trjapitzini from C. fulgidipennis
and C. hoberlandti. The ML tree based on concatenated
COI and cytb sequences recovered, however, two main
groups within the analysed Camarotoscena spp. (Fig. 9):
C. speciosa + C. subrubescens, and [C. fulgidipennis,
C. hoberlandti] + C. trjapitzini. The same two groups are
also defined by the adult and immature morphology (see
the keys for identification of the adults and immatures).

The presence of two species in leaf roll galls can be
explained be females of the two species laying eggs close
together. The gall is induced by the sucking of the first in-
star immatures. Independent which species would induce
the gall, all nearby individuals would be enclosed.

Neither the morphological nor the molecular results
are so convincing that they strongly support one of the
groupings, ten versus five species. For avoiding ill-based,
unnecessary changes in the taxonomy of Camarotoscena,
we follow the traditional species concept by Loginova
(1975b). More targeted field work should be performed
to collect fresh material in additional locations of all rec-
ognised Camarotoscena species. The analysis of nuclear
genes or genomic data may provide a better understand-
ing of the taxonomy and diversity of this genus. Imma-
tures of all species are required to find additional charac-
ters for species diagnosis.

Our results highlight the limitations of relying solely on
mitochondrial DNA barcoding from of a few specimens
of few localities for species delimitation in this genus.

Acknowledgements

We thank Igor Malenovsky (Masaryk University, Brno)
and David Ouvrard (Anses, Montpellier) for their care-
ful reviews of and useful comments on a previous man-
uscript draft. Igor Malenovsky also provided specimens
of C. speciosa from Czechia and C. subrubescens from
Bulgaria for molecular barcoding. M.P. was support-
ed by the Bulgarian Ministry of Education and Science
under the National Research Programme “Young scien-
tists and postdoctoral fellows — 2 approved by DCM
206/07.04.2022.

References

Al-Khawaldeh M, Katbeh-Bader A, Burckhardt D (1997) Psylloidea
(Hemiptera) of Jordan. Zoology in the Middle East 15: 71-82.
https://doi.org/10.1080/09397140.1997.10637741

Al-Maroof IN (1990) Ecological studies on poplar leaf psyl-
lid Camarotoscena speciosa Flor. (Homoptera: Psyllidae) in Mosul
area. Arab Journal of Plant Protection 8: 16-20.

Ambrus B (1958) Allatfoldrajzi vizsgalatok Sopron és kdrnyékének gu-
bacsfaunajan. [Zoogeographical bearings of the gall-nuts in Sopron
and in its surroundings]. Allattani Kézlemények 46: 159-175. [In
Hungarian]

Baeva VG (1983a) Novye vidy psillid (Homoptera, Psylloidea) iz Sred-
nej Azii [New species of jumping plant lice (Homoptera, Psylloidea)
from Central Asia]. Doklady Akademii Nauk Tadzhikskoi SSR 26:
256-259. [In Russian]

Baeva VG (1983b) A zoogeographical analysis of the fauna of jumping
plant lice (Homoptera, Psylloidea) of Tajikistan (USSR). Zoologich-
eskii Zhurnal 62: 861-868. [In Russian]

Baeva VG (1985) Fauna Tadzhikskoi SSR, tom VIII. Psillidy, ili lis-
tobloshki (Homoptera, Psylloidea) / [Fauna of the Tadjik Soviet
Socialist Republic, Volume VIII. Jumping plant lice (Homoptera,
Psylloidea)]. Donish, Dushanbe, 1-327. [In Russian]

Bastin S, Burckhardt D, Reyes-Betancort JA, Hernandez-Suarez E,
Ouvrard D (2023a) A review of the jumping plant-lice (Hemiptera:
Psylloidea) of the Canary Islands, with descriptions of two new
genera and sixteen new species. Zootaxa 5313: 1-98. https://doi.
org/10.11646/zootaxa.5313.1.1

Bastin S, Percy DM, Siverio F (2023b) Establishing reliable DNA bar-
coding primers for jumping plant lice (Psylloidea, Hemiptera). BMC
Research Notes 16: 322. https://doi.org/10.1186/s13104-023-06585-8

Baugnée J-Y, Burckhardt D, Fassotte C (2002) Les hémipteres Psyl-
loidea de Belgique: état des connaissances et liste actualisée. Bulle-
tin de I’Institut Royal des Sciences Naturelles de Belgique, Biologie,
72, Supplement: 125—127. [In French]

Bieman Kd, Malenovsky I, Burckhardt D, Heijerman T (2019) First
checklist of the Dutch jumping plant lice since 93 years (Hemiptera:
Psylloidea). Nederlandse Faunistische Mededelingen 53: 55-118.

Burckhardt D (1988) The jumping plant lice or psyllids (Homoptera:
Psylloidea) from Greece. Biologia Gallo-hellenica 13: 107-110.

Burckhardt D (2021) Queiroziella gen. nov., a new genus of jumping
plant-lice (Hemiptera, Psyllidae) from Southern Brazil associated
with Mimosa scabrella (Leguminosae). Zootaxa 4927: 359-382.
https://doi.org/10.11646/zootaxa.4927.3.3

alpineentomology.pensoft.net


https://doi.org/10.1080/09397140.1997.10637741
https://doi.org/10.11646/zootaxa.5313.1.1
https://doi.org/10.11646/zootaxa.5313.1.1
https://doi.org/10.1186/s13104-023-06585-8
https://doi.org/10.11646/zootaxa.4927.3.3

170

Burckhardt, D. et al.: Camarotoscena on Populus

Burckhardt D, Hodkinson ID (1986) A revision of the west Palaearctic
pear psyllids (Hemiptera: Psyllidae). Bulletin of Entomological Re-
search 76: 119-132. https://doi.org/10.1017/S0007485300015340

Burckhardt D, Lauterer P (1993) The jumping plant-lice of Iran
(Homoptera, Psylloidea). Revue suisse de Zoologie 100: 829-898.
https://doi.org/10.5962/bhl.part.79887

Burckhardt D, Lauterer P (2003) Verzeichnis der Blattflohe (Psylloidea)
Deutschlands. In: Klausnitzer B (Ed.) Entomofauna Germanica 6,
Dresden, 155-164. [In German]

Burckhardt D, Mifsud D (2003) Jumping plant-lice of the Paurocephali-
nae (Insecta, Hemiptera, Psylloidea): systematics and phylogeny.
Contributions to Natural History 2: 3-34.

Burckhardt D, Onugar A (1993) A review of Turkish jumping plant-lice
(Homoptera, Psylloidea). Revue suisse de Zoologie 100: 547-574.

Burckhardt D, Ouvrard D, Percy DM (2021) An updated classification
of the jumping plant-lice (Hemiptera: Psylloidea) based on molec-
ular and morphological evidence. European Journal of Taxonomy
736: 137-182. https://doi.org/10.5852/¢jt.2021.736.1257

Burckhardt D, Queiroz DL (2020) Neotropical jumping plant-lice
(Hemiptera, Psylloidea) associated with plants of the tribe Detar-
icae (Leguminosae, Detarioideae). Zootaxa 4733: 1-73. https://doi.
org/10.11646/zootaxa.4733.1.1

Burckhardt D, Serbina LS, Malenovsky I, Queiroz DL, Aléné DC, Cho
G, Percy DM (2024) Phylogeny and classification of jumping plant
lice of the subfamily Liviinae (Hemiptera: Psylloidea: Liviidae)
based on molecular and morphological data. Zoological Journal of
the Linnean Society 201: 387—421. https://doi.org/10.1093/zoolin-
nean/zlad128

Charles JG, Nef L, Allegro G, Collins CM, Delplanque A, Gimenez R,
Hoglund S, Jiafu H, Larsson S, Luo Y, Parra P, Singh AP, Volney
WIA, Augustin S (2014) Insect and other pests of poplars and
willows. In: Isebrands JG, Richardson J (Eds) Poplars and willows:
trees for society and the environment, 459-526. Wallingford UK:
CABIL. https://doi.org/10.1079/9781780641089.0459

Chen H, Dong H, Yuan H, Shan W, Zhou Q, Li X, Peng H, Ma Y
(2023) Mitochondrial COI and Cytb gene as valid molecular
identification marker of sandfly species (Diptera: Psychodidae)
in China. Acta Tropica 238: 106798. https://doi.org/10.1016/j.
actatropica.2022.106798

Cho G, Burckhardt D, Inoue H, Luo X, Lee S (2017) Systematics of the
east Palaearctic pear psyllids (Hemiptera: Psylloidea) with particu-
lar focus on the Japanese and Korean fauna. Zootaxa 4362: 75-98.
https://doi.org/10.11646/zootaxa.4362.1.4

Cho G, Malenovsky I, Burckhardt D, Inoue H, Lee S (2020) DNA bar-
coding of pear psyllids (Hemiptera: Psylloidea: Psyllidae), a tale of
continued misidentifications. Bulletin of Entomological Research
110: 521-534. https://doi.org/10.1017/S0007485320000012

Choi H, Kim S-K, McKenna DD, Lee S (2025) DNA Barcoding reveals
taxonomic insights into pest species of leathoppers (Hemiptera:
Cicadellidae) on fruit trees in South Korea. Journal of Applied Ento-
mology 149: 988-995. https://doi.org/10.1111/jen.13402

Conci C, Rapisarda C, Tamanini L (1993) Annotated catalogue of the
Italian Psylloidea. First part (Insecta Homoptera). Atti dell’Acca-
demia Roveretana degli Agiati 7: 33—136.

Dobreanu E, Manolache C (1962) Insecta, Homoptera, Psylloidea. Edi-
tura Academiei Republicii Populare Romine, Bucuresti, 376 pp. [In
Romanian]

alpineentomology.pensoft.net

Flor G (1861a) 2. Abtheilung Sternorhyncha Am. et. S. Die Rhynchoten
Livlands, Dorpat, 436-546. [In German]

Flor G (1861b) Zur Kenntnis der Rhynchoten. Beschreibung neuer
Arten aus der Familie der Psyllodea Burm. Bulletin de la Société
impériale des naturalistes de Moscou 34: 331-422. [In German]

Folmer O, Black M, Hoeh W, Lutz R, Vrijenhoek R (1994) DNA prim-
ers for amplification of mitochondrial cytochrome c oxidase subunit
I from diverse metazoan invertebrates. Molecular Marine Biology
and Biotechnology 3: 294-299.

Gegechkori AM, Loginova MM (1990) Psillidy (Homoptera, Psyl-
loidea) SSSR (annotirovannyi spisok). Metsniereba, Tbilisi, 161 pp.
[In Russian]

Haupt H (1935) Blattfidhe, Psyllina (Gleichfliigler). Die Tierwelt
Mitteleuropas, Berlin, 222-252. [In German]

Hawlitschek O, Ortiz EM, Noori S, Webster KC, Husemann M, Pereira
RJ (2022) Transcriptomic data reveals nuclear-mitochondrial dis-
cordance in Gomphocerinae grasshoppers (Insecta: Orthoptera:
Acrididae). Molecular Phylogenetics and Evolution 170: 107439.
https://doi.org/10.1016/j.ympev.2022.107439

Hodkinson ID (2009) Life cycle variation and adaptation in
jumping plant lice (Insecta: Hemiptera: Psylloidea): a glob-
al synthesis. Journal of Natural History 43: 65-179. https://doi.
org/10.1080/00222930802354167

Hodkinson ID, White IM (1979) Homoptera Psylloidea. Royal Entomo-
logical Society, London, 98 pp.

ICZN [International Commission on Zoological Nomenclature] (1999)
International Code of Zoological Nomenclature. Fourth Edition. The
Code Online. The International Trust for Zoological Nomenclature,
London, UK, 306 pp. https://www.iczn.org/the-code/the-code-online/

Isebrands JG, Richardson J (2014) Poplars and willows: trees for soci-
ety and the environment. FAO & CABI, Rome, 634 pp. https://doi.
org/10.1079/9781780641089.0000

Klimaszewski SM (1973) The jumping plant lice or psyllids (Homop-
tera, Psyllodea) of the Palaearctic. An annotated check-list. Annales
Zoologici 30: 155-286.

Klimaszewski SM (1975) Psylloidea. Koliszki (Insecta: Homoptera).
Panstwowe Wydawnictwo Naukowe, Warszawa, 295 pp. [In Polish]

Klimaszewski SM (1982) New species of jumping plant lice from Mon-
golia (Homoptera, Psylloidea). Polskie Pismo Entomologiczne 52:
3-11.

Lauterer P (1977) Enumeratio Insectorum Bohemoslovakiae. Check
List. Tschechoslowakische Insektenfauna. Acta Faunistica Entomo-
logica Musei Nationalis Pragae 15 (Supplementum 4): 97-100.

Lauterer P (1994) Psyllids (Homoptera, Psylloidea) from the area flood-
ed by the Nove Mlyny reservoir system and its environs in south-
ern Moravia. Acta Musei Moraviae, Scientiae naturales 78(1993):
165-200.

Letunic I, Bork P (2024) Interactive Tree of Life (iTOL) v6: recent up-
dates to the phylogenetic tree display and annotation tool. Nucleic
Acids Research 52: W78—W82. https://doi.org/10.1093/nar/gkae268

Li F (2011) Psyllidomorpha of China (Insecta: Hemiptera). Science
Press, Beijing, 1976 pp. [In Chinese]

Li F, Yang CK (1989) New species of Psyllidae from Shaanxi Prov.,
China (Homoptera: Psyllidae). Entomotaxonomia 11: 61-77. [In
Chinese]

Loginova MM (1965) Novye vidy psillid (Homoptera, Psylloidea)
fauny SSSR. Zoologicheskii Zhurnal 44: 198-209. [In Russian]


https://doi.org/10.1017/S0007485300015340
https://doi.org/10.5962/bhl.part.79887
https://doi.org/10.5852/ejt.2021.736.1257
https://doi.org/10.11646/zootaxa.4733.1.1
https://doi.org/10.11646/zootaxa.4733.1.1
https://doi.org/10.1093/zoolinnean/zlad128
https://doi.org/10.1093/zoolinnean/zlad128
https://doi.org/10.1079/9781780641089.0459
https://doi.org/10.1016/j.actatropica.2022.106798
https://doi.org/10.1016/j.actatropica.2022.106798
https://doi.org/10.11646/zootaxa.4362.1.4
https://doi.org/10.1017/S0007485320000012
https://doi.org/10.1111/jen.13402
https://doi.org/10.1016/j.ympev.2022.107439
https://doi.org/10.1080/00222930802354167
https://doi.org/10.1080/00222930802354167
https://www.iczn.org/the-code/the-code-online/
https://doi.org/10.1079/9781780641089.0000
https://doi.org/10.1079/9781780641089.0000
https://doi.org/10.1093/nar/gkae268

Alpine Entomology 9 2025, 153-172

171

Loginova MM (1968) [New data on the fauna and biology of the Cau-
casian Psylloidea (Homoptera)]. Trudy vsesoyuznogo entomolog-
icheskogo obshchestva, Akademiya Nauk SSSR 52: 275-328. [In
Russian]

Loginova MM (1972) Psillidy (Psylloidea, Homoptera) Mongolskoi
narodnoi respubliki / [The psyllids (Psylloidea, Homoptera) of the
Mongolian People’s Republic]. Nasekomye Mongolii (vypuskl),
mongol orny shavzh (1-r tsuvral). Nauka, Leningrad, 261-324. [In
Russian]

Loginova MM (1975a) A revision of the genus Camarotoscena Haupt
(Psylloidea, Aphalaridae). Entomological Review 54: 28—41.

Loginova MM (1975b) Reviziia listobloshek roda Camarotoscena
Haupt (Psylloidea, Aphalaridae) [A revision of the Genus Cama-
rotoscena Haupt (Psylloidea, Aphalaridae)]. Entomologicheskoe
Obozrenie 54: 43—60. [In Russian]

Loginova MM (1976) Psillidy roda Egeirotrioza (Homoptera, Triozi-
dae). Zoologicheskii Zhurnal 55: 1318—1328. [In Russian]

Luo X (2016) Taxonomic Study on the Aphalaridae and Liviidae from
China, 451 pp. Unpublished Ph. D. thesis China Agricultural Uni-
versity, Beijing. [In Chinese]

Luo XY, Li FS, Ma YF, Cai WZ (2012) A revision of Chinese pear
psyllids (Hemiptera, Psylloidea) associated with Pyrus ussuriensis.
Zootaxa 3489: 58—80. https://doi.org/10.11646/zootaxa.3489.1.4

Luzakova I, Kudelova T, Kr¢marik S, Kadela M (2025) Strong mito-nu-
clear discordance and sharing of mitochondrial DNA among species
of the Simulium variegatum group (Diptera, Simuliidae) in Europe.
Hydrobiologia. https://doi.org/10.1007/s10750-025-05972-5

Mallon D, Prodon R (1995) Ecology and conservation in Ladakh. In:
Osmaston H, Denwood P (Eds) Recent Research on Ladakh 4 & 5.
School of Oriental and African Studies, London, 450 pp.

Martoni F, Bulman S, Pitman A, Taylor G, Armstrong K (2018) DNA
barcoding highlights cryptic diversity in the New Zealand Psyl-
loidea (Hemiptera: Sternorrhyncha). Diversity 10: 1-18. https://doi.
org/10.3390/d10030050

Messi J, Aléné DC, Tamesse JL (1998) Diclidophlebia xuani (Homop-
tera-Psyllidae); espéce nouvelle de psylles inféodée a Ricinodendron
heudelotii (Baill.). Annales de la Faculté des sciences de Yaoundé 1.
Série Sciences de la Nature et de la Vie 34: 233-237. [In French]

Mi JX, Huang JL, Shi YJ, Tian FF, Li J, Meng FY, He F, Zhong Y, Yang
HB, Zhang F, Chen LH, Wan XQ (2025) A study on the distribu-
tion, origin, and taxonomy of Populus pseudoglauca and Populus
wuana. Journal of Systematics and Evolution 63: 160—169. https://
doi.org/10.1111/jse.13074

Mustafa SA, Zubair SM, Zandi ZA, Al-Maroof IN, Kidir A, Ali MA
(2014) Preliminary survey of economic insects and their insect pred-
ators in northern Iraq. Munis Entomology and Zoology 9: 150-160.

Nokkala S (1995) Camarotoscena speciosa (Flor, 1861) (Homoptera,
Psylloidea), a new species to Finland. Sahlbergia 2: 126.

Oshanin V (1907) Verzeichnis der palaearktischen Hemipteren mit
besonderer Beriicksichtigung ihrer Verteilung im Russischen
Reiche. Annulaire du Musée Zoologique de 1’Académie Impériale
des Sciences, St. Petersburg 12: 338-381. [In German] https://doi.
org/10.5962/bhl.title.12423

Ossiannilsson F (1992) The Psylloidea (Homoptera) of Fennos-
candia and Denmark. Fauna Entomologica Scandinavica, Vol-
ume 26. E. J. Brill, Leiden, Netherlands, 346 pp. https://doi.
org/10.1163/9789004273511

Ouvrard D (2020) Psyl’list - The World Psylloidea Database. Version
8. https://flow.hemiptera-databases.org/psyllist/ [accessed 20 Sep-
tember 2025]

Percy DM (2018) Revision of the Hawaiian psyllid genus Swezeyana,
with descriptions of seven new species (Hemiptera, Psylloidea,
Triozidae). Zookeys 758: 75-113. https://doi.org/10.3897/zook-
eys.758.23019

Percy DM, Crampton[/Platt A, Sveinsson S, Lemmon AR, Lemmon
EM, Ouvrard D, Burckhardt D (2018) Resolving the psyllid tree of
life: phylogenomic analyses of the superfamily Psylloidea (Hemip-
tera). Systematic Entomology 43: 762—776. https://doi.org/10.1111/
syen.12302

POWO (2025) Plants of the World Online. Facilitated by the Royal Bo-
tanic Gardens, Kew. Royal Botanic Gardens, Kew, Published on the
Internet. https:/powo.science.kew.org/ [accessed 20 September 2025]

Pramatarova M, Burckhardt D, Malenovsky I, Gjonov I, Schuler H,
Starhové Serbina L (2024) Unravelling the molecular identity of
Bulgarian jumping plant lice of the family Aphalaridae (Hemip-
tera: Psylloidea). Insects 15: 1-22. https://doi.org/10.3390/in-
sects15090683

Pramatarova M, Malenovsky I, Gjonov I (2025) Jumping plant lice
(Hemiptera, Psylloidea) of Bulgaria — an annotated checklist.
Biodiversity Data Journal 13: e147277. https://doi.org/10.3897/
BDIJ.13.¢147277

Ramirez Gomez C (1960) Los psilidos de Espafia. Boletin de la Real
Sociedad Espafiola de Historia Natural 57: 5-87. [In Spanish]

Rapisarda C, Weigand AM, Braun P, Eickermann M (2022) First system-
atic inventory of the jumping plant lice of Luxembourg (Hemiptera,
Sternorrhyncha, Psylloidea). Biodiversity Data Journal 10: e77571.
https://doi.org/10.3897/BDJ.10.e77571

Ripka G (2008) Checklist of the Psylloidea of Hungary (Hemiptera:
Sternorrhyncha). Acta Phytopathologica et Entomologica Hungarica
43:121-142. https://doi.org/10.1556/APhyt.43.2008.1.14

Schaefer HA (1949) Beitrége zur Kenntnis der Psylliden der Schweiz.
Mitteilungen der Schweizerischen Entomologischen Gesellschaft
22: 1-96. [In German]

Seljak G (2020) Jumping plant-lice of Slovenia (Insecta: Hemiptera:
Psylloidea). Scopolia 98: 1-224.

Serbina L, Burckhardt D, Borodin O (2015) The jumping plant-lice
(Hemiptera: Psylloidea) of Belarus. Revue suisse de Zoologie 122:
7-44.

Serbina LS, Malenovsky I, Queiroz DL, Burckhardt D (2025) Jump-
ing plant-lice of the tribe Paurocephalini (Hemiptera: Psylloidea:
Liviidae) in Brazil. Zootaxa 5585: 1-164. https://doi.org/10.11646/
zootaxa.5585.1.1

Simon C, Frati F, Beckenbach A, Crespi B, Liu H, Flook P (1994)
Evolution, weighting, and phylogenetic utility of mitochondrial
gene sequences and a compilation of conserved polymerase chain
reaction primers. Annals of the Entomological Society of America
87: 651-701. https://doi.org/10.1093/aesa/87.6.651

Srivathsan A, Lee L, Katoh K, Hartop E, Kutty SN, Wong J, Yeo D,
Meier R (2021) ONTbarcoder and MinlON barcodes aid biodiver-
sity discovery and identification by everyone, for everyone. BMC
Biology 19: 217. https://doi.org/10.1186/s12915-021-01141-x

Tamura K, Stecher G, Kumar S (2021) MEGA11: Molecular Evolution-
ary Genetics Analysis Version 11. Molecular Biology and Evolution
38:3022-3027. https://doi.org/10.1093/molbev/msab120

alpineentomology.pensoft.net


https://doi.org/10.11646/zootaxa.3489.1.4
https://doi.org/10.1007/s10750-025-05972-5
https://doi.org/10.3390/d10030050
https://doi.org/10.3390/d10030050
https://doi.org/10.1111/jse.13074
https://doi.org/10.1111/jse.13074
https://doi.org/10.5962/bhl.title.12423
https://doi.org/10.5962/bhl.title.12423
https://doi.org/10.1163/9789004273511
https://doi.org/10.1163/9789004273511
https://flow.hemiptera-databases.org/psyllist/
https://doi.org/10.3897/zookeys.758.23019
https://doi.org/10.3897/zookeys.758.23019
https://doi.org/10.1111/syen.12302
https://doi.org/10.1111/syen.12302
https://powo.science.kew.org/
https://doi.org/10.3390/insects15090683
https://doi.org/10.3390/insects15090683
https://doi.org/10.3897/BDJ.13.e147277
https://doi.org/10.3897/BDJ.13.e147277
https://doi.org/10.3897/BDJ.10.e77571
https://doi.org/10.1556/APhyt.43.2008.1.14
https://doi.org/10.11646/zootaxa.5585.1.1
https://doi.org/10.11646/zootaxa.5585.1.1
https://doi.org/10.1093/aesa/87.6.651
https://doi.org/10.1186/s12915-021-01141-x
https://doi.org/10.1093/molbev/msab120

172

Burckhardt, D. et al.: Camarotoscena on Populus

Tarasi J, Sadeghi SE, Ostovan H, Shojaei M (2006) Density of poplar
psyllid, Camaratoscena hoberlandti Vondracek, on different pop-
lar clones in Zanjan province. Journal of Agricultural Sciences 11:
79-85.

Timmermans MJTN, Dodsworth S, Culverwell CL, Bocak L, Ahrens
D, Littlewood DTIJ, Pons J, Vogler AP (2010) Why barcode?
High-throughput multiplex sequencing of mitochondrial genomes
for molecular systematics. Nucleic Acids Research 38: e197. https:/
doi.org/10.1093/nar/gkq807

Toews DP, Brelsford A (2012) The biogeography of mitochondrial and
nuclear discordance in animals. Molecular Ecology 21: 16: 3907—
3930. https://doi.org/10.1111/j.1365-294X.2012.05664.x

Trifinopoulos J, Nguyen L-T, von Haeseler A, Minh BQ (2016) W-1Q-
TREE: a fast online phylogenetic tool for maximum likelihood

analysis. Nucleic Acids Research 44: W232-W235. https://doi.
org/10.1093/nar/gkw256

Vondracek K (1951) Jumping plant lice in the Moravian Museum 1.
Casopis Moravskeho Musea v Brné - Acta Musei Moraviae 36:
123-131.

Vondracek K (1952) Results of zoological scientific expedition of the
National Museum in Praha to Turkey. Acta Entomologica Musei Na-
tionalis Pragae 28: 435-450.

Vondraéek K (1957) Mery-Psylloidea. (Rad: hmyz stejnokiidly -
Homoptera). Fauna CSR, Vol. 9. Nakladatelstvi Ceskoslovenské
Akademie Véd, Praha, 431 pp. [In Czech]

Wagner W, Franz H (1961) Uberfamilie Sternorrhyncha (Psylloidea).
In: Franz H (Ed.) Die Nordost-Alpen im Spiegel ihrer Landtierwelt,
Innsbruck, 158-179. [In German]

alpineentomology.pensoft.net


https://doi.org/10.1093/nar/gkq807
https://doi.org/10.1093/nar/gkq807
https://doi.org/10.1111/j.1365-294X.2012.05664.x
https://doi.org/10.1093/nar/gkw256
https://doi.org/10.1093/nar/gkw256

	Species concepts in the psyllid genus Camarotoscena (Hemiptera, Psylloidea) associated with Populus (Salicaceae)
	Abstract
	Introduction
	Material and methods
	Depositories of studied material
	Terminology and conventions
	Molecular analyses

	Results
	Taxonomy based on morphology
	Camarotoscena Haupt
	Key to adults
	Key to immatures
	Camarotoscena badia Loginova
	Camarotoscena bianchii Loginova
	Camarotoscena fulgidipennis Loginova
	Camarotoscena hoberlandti Vondráček
	Camarotoscena lauta Loginova
	Camarotoscena libera Loginova
	Camarotoscena personata Loginova
	Camarotoscena speciosa (Flor)
	Camarotoscena subrubescens (Flor)
	Camarotoscena trjapitzini Loginova
	DNA barcoding

	Discussion
	Species concepts
	Distribution
	Host plants

	Conclusions
	Acknowledgements
	References

