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The psyllid genus Pseudophacopteron (Hemiptera:
Psylloidea) from China
Xinyu Luoa, Wanzhi Caib and Gexia Qiaoc,a

aKey Laboratory of Zoological Systematics and Evolution, Institute of Zoology, Chinese Academy of
Sciences, Beijing, China; bDepartment of Entomology, China Agricultural University, Beijing, China; cCollege
of Life Sciences, University of Chinese Academy of Sciences, Beijing, China

The Chinese fauna represents a small portion of the species diver-
sity of the psyllid genus Pseudophacopteron (Phacopteronidae) of
the world. Here, Pseudophacopteron from China is revised,
and four species are recognized. Pseudophacopteron quinquipannis
sp. nov. is described; Pseudophacopteron alstonium is synonymized
with Pseudophacopteron tuberculatum; Pseudophacopteron album,
Pseudophacopteron aphanamixis and P. tuberculatum are rede-
scribed. Comparison is made between the four species and
Phacopteron. The latter possesses unsplit fields of radular spinules
in cells m1, m2 and cu1 of the fore wing, and thick tibiae covered
by dense long and slender setae, which are different from
Pseudophacopteron.
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Introduction

Phacopteronidae constitutes a well-defined monophyletic group within Psylloidea:
Hemiptera. Members of the family are easily diagnosed by their highly modified fore
wing venation, with Rs and M1+2 strongly curved in the middle, touching each other to
form an X-shaped cross. This small family is restricted to the pan-tropical areas, contain-
ing only four extant genera and one fossil genus (Burckhardt and Ouvrard 2012), with 53
described species worldwide (Ouvrard 2017), a vast portion of which are known to
induce closed galls or pit galls on the leaves of their host plants (da Costa Lima and
Guitton 1962; Yang and Li 1982, 1983; Malenovský et al. 2007; Malenovský and
Burckhardt 2009; Li 2011; Malenovský, Burckhardt, Queiroz, et al. 2015; Percy et al. 2016).

The genus Pseudophacopteron Enderlein, 1921 includes the vast majority of
Phacopteronidae, so far with 46 described species (Ouvrard 2017). Its greatest diversity is
known from the Afrotropical Region, whereas fewer species have been described from the
Neotropical and Oriental Regions. Most Pseudophacopteron spp. develop on plants of the
order Sapindales, but a few also appear on species of Apocynaceae (Gentianales)
(Malenovský et al. 2015). The genus was initially described to contain the type species
Pauropsylla tuberculata Crawford, 1912 and Pauropsylla floccosa Crawford, 1915 from the
Oriental Region (Enderlein 1921). Some species from Pacific islands were first described
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under the genus Chineura Tuthill, 1964, whichwas synonymized with Pseudophacopteron by
Yang and Li (1983). Major contributions to the species diversity of this genus include the
publications by Brown and Hodkinson (1988) (five new species, Panama), Malenovský et al.
(2007) (nine new species, Cameroon) and Malenovský and Burckhardt (2009) (18 new
species, Afrotropical Region). Additional species have been sporadically described by var-
ious authors (Capener 1973; Yang and Tsay 1980; Yang and Li 1983; Navasero 1998;
Burckhardt and Van Harten 2006; Malenovský et al. 2015). As a well-characterized genus,
Pseudophacopteron has been undoubtedly placed in Phacopteronidae or ‘Phacopterinae’ by
most recent authors except Li (2011), who placed it in Aphalaroidea–Paurocephalidae for
the presence of rows of thick setae on the metatibia, a character present also in some
Paurocephala species. Malenovský and Burckhardt (2009) reviewed Pseudophacopteron from
the Afrotropical Region, dividing the species into two groups: the Pseudophacopteron
zimmermani group and the Pseudophacopteron caffrariense group.

The Chinese fauna represents a minor portion of the genus. Only three species are
recorded at present: Pseudophacopteron album (Yang & Tsay, 1980) (on Canarium),
Pseudophacopteron alstonium Yang and Li, 1983 (on Alstonia) and Pseudophacopteron
aphanamixis Yang and Li, 1983 (on Aphanamixis). Pseudophacopteron album, in mainland
China often referred to its synonym Pseudophacopteron canarium, is treated as a severe pest
of the economically important plant Canarium album, which bears the common names ‘gan
lan’ (in Chinese) or ‘Chinese olive’ and has been traditionally cultivated in South China for its
fruits (Chen et al. 1997; She et al. 1997; Zou et al. 2004; Zhao et al. 2006; Yu et al. 2013b).
Chinese olives are usually made into preserves, packed and sold as a popular snack.
Immatures of P. album, which gather on shoots and young leaves of their host, feed and
induce pit galls; they can cause die back at the shoots, defoliation and abortion of fruits
during an outbreak (Chen et al. 1997; Yu et al. 2013b). In contrast, P. alstonium induces
closed galls on leaves ofAlstonia scholaris in its immature stage (Yang and Li 1983). The plant
has been extensively cultivated in South China as an ornamental plant, for medical use, as
lumber and for use in the food industry (latex as material of chewing gum). When popula-
tions are high, P. alstonium can severely affect the appearance and productiveness of
A. scholaris by its feeding, galls and honey dew. Pseudophacopteron alstonium has drawn
increasing attention in recent years (Qin et al. 2010; Zhang et al. 2011; Yu et al. 2013a).

Recently we collected an undescribed species of Pseudophacopteron on Aglaia elaeagnoi-
dea (Meliaceae), and found P. alstonium being identical with Pseudophacopteron tuberculatum
(Crawford, 1912). This paper revises the taxonomy and morphology of the species of
Pseudophacopteron from China, for better comparison with other species of the world.

Material and methods

This study is based on the collections of the Entomological Museum, China Agricultural
University (CAU) and the Institute of Entomology, Guizhou University (IEGU).

Slides were prepared following this protocol: the whole insect was soaked in boiling
KOH solution for 10 minutes, allowed to cool naturally after heating stopped, then
washed in distilled water, and finally mounted on a slide in glycerine. All drawings
and examinations were undertaken with an Olympus® BX41 microscope. One dry-
mounted adult of each Pseudophacopteron species was sputter-coated with gold and
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prepared for scanning electron microscopy examination and photography, which was
undertaken with an FEI® Quanta 450 environmental scanning electron microscope.

Measurements (Table 1) were takenwith a Keyence® VHX-1000 digitalmicroscope using its
measuring function and are given in millimetres. For adults: BL = total body length (from
anterior margin of head to tip of fore wing), HW = head width, AL = antennal length,
TW = mesoscutum width, WL = fore wing length, TL = metatibial length. For fifth instar
immatures: BL = total body length, AL = antennal length, HW=headwidth, FL = forewing pad
length, measured as the distance between transverse tangents of anterior angle and posterior
margin.

Terminology mainly follows Brown and Hodkinson (1988), Ouvrard et al. (2002) and
Yang et al. (2009) for adults, and White and Hodkinson (1985) for immature.

Scientific names of plants follow Tropicos (http://www.tropicos.org/), and systematics
of plants (except for the direct citation of older literatures) follow The Angiosperm
Phylogeny Group (2016).

Key to the adults of the Chinese species of Pseudophacopteron

1. Meso- and metascutellum forming conical projections. Apical segment of aedeagus
short and not dilated apically (Figure 5d). Apical process of female proctiger thick in
profile, with 1 + 1 short rows of densely packed slender setae along ventral margin
(Figure 6d)............................................... Pseudophacopteron tuberculatum (Crawford, 1912)

Meso- and metascutellum not projected. Apical segment of aedeagus relatively
longer, with apical dilatation. Apical process of female proctiger thin in profile, lacking
row of setae along ventral margin................................................................................................... 2

2. Ventral surface of mesofemur of male with a row of long and thick setae, with the
proximal two especially long and heavily sclerotized (Figure 3b). Anterior margin of
paramere with a row of thick setae (Figure 5a). Circum-anal ring of female cruciform
(Figure 6a)........................... ........................... Pseudophacopteron album (Yang & Tsay, 1980)

Ventral surface of mesofemur lacking row of long and thick setae. Anterior margin of
inner surface of paramere without row of thick setae. Circum-anal ring of female oval
or rhomboid, moderately raised upwards basally ..................................................................... 3

Table 1. Measurements, in mm.
Adults BL HW AL TW WL TL

Pseudophacopteron album 3 males 1.24–1.34 0.37–0.39 0.46–0.50 0.26–0.29 1.01–1.04 0.31–0.35
4 females 1.50–1.59 0.32–0.40 0.48–0.55 0.30–0.33 1.19–1.25 0.35–0.40

Pseudophacopteron aphanamixis 2 males 1.13–1.26 0.36–0.39 0.48–0.51 0.31–0.34 1.02–1.07 0.30–0.31
4 females 1.45–1.54 0.39–0.44 0.44–0.48 0.32–0.38 1.14–1.23 0.34–0.38

Pseudophacopteron quinquipannis 4 males 0.90–0.95 0.25–0.31 0.31–0.33 0.18–0.23 0.74–0.76 0.23–0.24
3 females 1.04–1.15 0.28–0.35 0.34–0.37 0.22–0.25 0.86–0.94 0.24–0.30

Pseudophacopteron tuberculatum 4 males 1.52–1.68 0.55–0.60 0.56–0.59 0.39–0.45 1.21–1.34 0.52–0.58
4 females 1.83–2.00 0.63–0.68 0.56–0.61 0.48–0.53 1.44–1.61 0.56–0.65

Fifth instar immatures BL AL HW FL

Pseudophacopteron album n = 2 1.03–1.08 0.15–0.16 0.48–0.52 0.30–0.32
Pseudophacopteron tuberculatum n = 5 1.28–1.55 0.40–0.42 0.51–0.55 0.42–0.51
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3. Touching point of vein Rs and M1+2 covered by a large yellow patch (Figure 4b). Apical
one-third of paramere curved forward (Figure 5b). Subgenital plate of female rela-
tively robust apically, dorsal surface of proctiger with 2 + 2 long setae (Figure 6b)....
........................................................................ Pseudophacopteron aphanamixis Yang & Li, 1983

Touching point of vein Rs and M1+2 not covered by yellow patch (Figure 4c).
Paramere not curved forward (Figure 5c). Subgenital plate of female thin in profile,
dorsal surface of proctiger with 3 + 3 long setae (Figure 6c)..................................................
...................................................................................... Pseudophacopteron quinquipannis sp. nov.

Key to the fifth-instar immatures of the Chinese species of Pseudophacopteron
(immatures of P. aphanamixis and P. quinquipannis unknown)

1. Antenna long, flagellum uni-segmented, relatively longer and lacking terminal setae
(Figure 8a). Body margin without lanceolate setae (Figure 8a)...............................................
..................................................................... Pseudophacopteron tuberculatum (Crawford, 1912)

Antenna short, flagellum indistinctly segmented, relatively shorter and with terminal
setae (Figure 7a). Head, wing pads and abdomen bearing lanceolate setae marginally
(Figure 7a)........................... ........................... Pseudophacopteron album (Yang & Tsay, 1980)

Pseudophacopteron album (Yang & Tsay, 1980)
(Figures 1a, 2a, e, 3a, b, 4a, 5a, e, 6a, 7a–d)

Sineura album Yang and Tsay, 1980: 65; Yang, 1984: 161. (Misspelling)
Chineura alba: Hodkinson, 1983: 345, 1986: 305.
Pseudophacopteron album (Yang & Tsay): Yang et al., 2009: 62; Li, 2011: 238.

Figure 1. Scanning electron micrographs of head. (a) Pseudophacopteron album; (b) Pseudophacopteron
aphanamixis; (c) Pseudophacopteron quinquipannis sp. nov.; (d) Pseudophacopteron tuberculatum.
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Pseudophacopteron canarium Yang and Li, 1983: 121; Hodkinson, 1986: 324. Synonymized by
Li, 2011: 238.

Resdescription

Adult
Colouration: Body yellowish-brown in overall view. Vertex yellow, gena white, with 1 + 1
transverse black stripes. Occiput black. Compound eyes brown, ocelli orange. Antenna
yellow, apices of segments III–VIII black, segments IX–X black. Clypeus white. Thoracic
dorsum yellow, with indistinct brown stripes. Thorax dark brown laterally. Legs yellow,
coxae black; metafemur with a brown marking subapically. Fore wing hyaline and
colourless, apices of veins Rs, M1+2, M3+4, Cu1a, junction of Rs and M1+2, forking point
of R + M+Cu, R, M+Cu and M black (Figure 4a). Abdominal dorsum yellow, tergites black
on posterior margin; abdominal venter brown. Male terminalia light brown. Female
terminalia yellow.

Structure: Head about parallel to the longitudinal body axis. Median ridge of vertex
strongly protruding, with a submedian carina on each side (Figure 1a). Surface of vertex

Figure 2. (a) Entire antenna; (b–d) Segments IX–X of antenna; (e) Lateral aspect of thorax; (f–h)
Propleuron. (a, e) Pseudophacopteron album; (b, f) Pseudophacopteron aphanamixis; (c, g)
Pseudophacopteron quinquipannis sp. nov.; (d, h) Pseudophacopteron tuberculatum. Scale: 0.2 mm.
Abbrevations: acl, anapleural cleft; pnt, postnotum; tna, trochantinal apodeme; trn, trochantin.
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sculptured with tiny granules, and with rather sparse setae (Figure 1a). Discal foveae
absent (Figure 1a). Lateral tubercles of gena small, with acute tip (Figure 1a). Terminal
seta of antenna subequal in length, about twice as long as antennal segment X
(Figure 2a).

Figure 3. (a) Entire hind leg; (b) Femur of middle leg, posterior aspect; (c–e) meracanthus; (f–h) Hind
tibia. (a, b) Pseudophacopteron album; (c, f) Pseudophacopteron aphanamixis; (d, g)
Pseudophacopteron quinquipannis sp. nov.; (e, h) Pseudophacopteron tuberculatum. Scale: 0.2 mm.
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Preepisternum broader ventrally, preepimeron broader dorsally (Figure 2e). Ventral
surface of mesofemur of male with a row of thickened setae, the basal two especially
thick and darkened (Figure 3b). Meracanthus conical, relatively long (Figure 3a).
Metatibia with two short rows of thick setae, with eight or nine long and slender,
weakly sclerotized apical spurs (Figure 3a). Fore wing widest near the apex; fields of
surface spinules restricted in cell cu2; sets of radular spinules present beside apices of
veins M1+2, M3+4 and Cu1a (Figure 4a).

Abdominal tergites 4 and 5 not protruding (Figure 5e).
Male terminalia (Figure 5a): Proctiger without dense cluster of setae on posterior

margin of basal half. Paramere broadly lamellar, with a row of thick setae on anterior
margin. Distal segment of aedeagus with slender pedicel; sclerotized end tube of ductus
ejaculatorius short, weakly S-shaped. Subgenital plate near triangular in profile, posterior
opening with several long setae.

Female terminalia (Figure 6a): Circum-anal ring cruciform. Proctiger with several
rather long setae on dorsum, apical process thin, apex curved upwards. Subgenital
plate with long and acute apex, apical half with several long setae.

Fifth instar immature. Body dorsum sparsely covered with blunt lanceolate setae
varying in size (Figure 7a). Blunt lanceolate setae (Figure 7b) present along anterior
margin of head, lateral margin of head behind compound eye, margin of wing pads

Figure 4. Fore wing. (a) Pseudophacopteron album; (b) Pseudophacopteron aphanamixis; (c)
Pseudophacopteron quinquipannis sp. nov.; (d) Pseudophacopteron tuberculatum. Scale: 0.5 mm.
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and margin of caudal plate (Figure 7a). Antenna short, indistinctly subdivided,
terminal setae present (Figure 7a). Thoracic sclerites fused with wing pads
(Figure 7a). Dorsum of tibiotarsus lacking specialized setae (Figure 7a). Tarsal arolium

Figure 5. (a–d) Male terminalia, distal segment of aedeagus on above; (e–h) Terga of abdominal
segments 3–7. (a, e) Pseudophacopteron album; (b, f) Pseudophacopteron aphanamixis; (c, g)
Pseudophacopteron quinquipannis sp. nov.; (d, h) Pseudophacopteron tuberculatum. Scale: 0.2 mm.
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fan-shaped (Figure 7c). Abdomen with six pairs of visible spiracles (Figure 7a). Outer
circum-anal ring composed of a single row of elliptic pores, inner circum-anal ring
composed of a single row of tiny pores. Either side of circum-anal ring with one long
simple seta (Figure 7d).

Material examined
Twenty-five males, 35 females, 10 fifth instar immatures, Fuzhou, Fujian, 20 May 1982,
Bangkan Huang (CAU); 45 males, 60 females, Nanning, Guangxi, altitude 200 m, 16, 21,
29 May 1982, Fasheng Li (CAU); 18 males, 26 females, South China Botanical Garden,
Guangzhou, Guangdong, 3 May 1991, Fasheng Li (CAU); 2 males, 3 females, Mingfenggu,
Jianfengling, Ledong, Hainan, 24 April 2016, Xinyu Luo (CAU); 3 males, 5 females,
Tianchi, Jianfengling, Ledong, Hainan, 23 April 2016, Xinyu Luo (CAU); 15 males, 17
females, Yulingu, Jianfengling, Ledong, Hainan, 26 April 2016, Xinyu Luo (CAU).

Figure 6. Female terminalia. (a) Pseudophacopteron album; (b) Pseudophacopteron aphanamixis; (c)
Pseudophacopteron quinquipannis sp. nov.; (d) Pseudophacopteron tuberculatum. Scale: 0.2 mm.
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Host plant
Canarium album, Canarium pimela (Burseraceae)

Distribution
China: Fujian, Guangdong, Guangxi, Hainan, Taiwan.

Remarks
Pseudophacopteron album resembles Pseudophacopteron perlucidum Brown & Hodkinson
1988; in having strongly thickened setae on venter of mesofemur of males.

Figure 7. Fifth instar immature of Pseudophacopteron album. (a) Overall view, dorsal aspect on the
left, ventral aspect on the right; (b) Lanceolate setae on the anterior margin of head; (c) Tarsal
arolium; (d) Circum-anal ring. Scale: for (a), 0.5 mm; for (b, c), 0.05 mm, for (d) 0.2 mm.
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Pseudophacopteron aphanamixis (Yang & Li, 1983)
(Figures 1b, 2b, f, 3c, f, 4b, 5b, f, 6b)

Pseudophacopteron aphanamixis Yang and Li, 1983: 122; Li, 2011: 236.

Redescription

Adult
Colouration: Body yellow in overall view. Compound eyes grey, ocelli orange. Occiput
black. Antenna yellow, segments III–VIII with black apices, segments IX–X black. Legs
yellow, each coxa black; metafemur with a brown patch subapically. Fore wing hyaline
and colourless, apices of Rs, M1+2, M3+4, Cu1a, Cu1b, base of M1+2 and M covered with
yellow patches (Figure 4b).

Structure: Head about perpendicular to the longitudinal body axis. Median ridge of
vertex protruding only on the posterior half, with two smooth bulges beside (Figure 1b).
Surface of vertex sculptured with tiny granules, and with relatively long and dense setae
(Figure 1b). Discal foveae present near the posterior margin of vertex (Figure 1b). Lateral
tubercles of gena short conical (Figure 1b). Distally situated terminal seta of antenna
much longer than the proximally situated seta (Figure 2b).

Preepimeron much wider than preepisternum (Figure 2f). Meracanthus small conical
(Figure 3c). Metatibia with two short rows of thick setae, with eight relatively thick apical
spurs (Figure 3f). Fore wing widest at apical one-quarter, cell cu1 relatively large; fields of
surface spinules relatively large; sets of radular spinules present beside apices of veins
M1+2, M3+4, Cu1a, and on posterior side of apex of Rs (Figure 4b).

Abdominal tergites 4 and 5 strongly protruding (Figure 5f).
Male terminalia (Figure 5b): Posterior surface of apical tube of proctiger with 1 + 1

long and thick setae, posterior margin of proctiger with relatively dense setae on basal
half. Apical half of paramere long and slender, strongly curved forward. Distal segment
of aedeagus with slender pedicel, gently curved downwards; sclerotized end tube of
ductus ejaculatorius directed obliquely backwards and curved upwards. Subgenital plate
near globular, posterior opening with a dense cluster of long setae.

Female terminalia (Figure 6b): Circum-anal ring in profile strongly curved in the
middle. Proctiger with 2 + 2 long setae on dorsum; apical process of proctiger long
and slender, with four transverse rows of long setae. Subgenital plate large, with
smoothly curving ventral surface, dorsal margin with a row of tiny teeth apically. Apex
of ovipositor directed obliquely upwards, valvula dorsalis with long and narrow flag
lobe, valvula ventralis with a row of tiny teeth ventrally.

Type material examined
Holotype: male, Nada, Danzhou, Hainan, 9 December 1974, Li Fasheng and Yang Chi-
Kun. Paratypes: 53 males, 89 females, same data with holotype.

Additional material examined
Three males, 1 female, Gaofeng, Yinggeling, Baisha, Hainan, 20 April 2016, Xinyu Luo
(CAU); 1 female, Longzhou, 200 m, 29 May 1982, Fasheng Li (CAU).
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Host plant
Aphanamixis polystachya (Meliaceae)

Distribution
China: Guangxi, Hainan.

Remarks
The species resembles Pseudophacopteron latipennis (Tuthill, 1964) from Mariana Islands
and Guam in the shape of female proctiger and subgenital plate, differing from the latter
in fore wing pattern and female subgenital plate possessing shorter setae distally.

Pseudophacopteron quinquipannis sp. nov.
(Figures 1c, 2c, g, 3d, g, 4c, 5c, g, 6c)

Description

Adult
Colouration: Body yellow in overall view. Gena white. Compound eyes grey, ocelli
orange. Occiput black. Antenna yellow, segments IX–X black. Thorax brown laterally.
Legs yellow, each coxa brown; metafemur with a brown pattern subapically. Fore wing
hyaline, apices of Rs, M1+2, M3+4, Cu1a, Cu1b covered with yellow patches, joint of Rs and
M1+2 black (Figure 4c).

Structure: Head nearly parallel to the longitudinal body axis. Median ridge of vertex
moderately protruding, apical-central part of vertex bulging (Figure 1c). Surface of vertex
sculptured with dense granules and sparse long setae (Figure 1c). Discal foveae present
near the posterior margin of vertex (Figure 1c). Lateral tubercles of gena short and
rounded (Figure 1c). Distally situated terminal seta of antenna slightly longer than the
proximally situated seta (Figure 2c).

Preepimeron broad in dorsal half, preepisternum broad in ventral half (Figure 2g).
Meracanthus small conical (Figure 3d). Metatibia with rather few thick setae, with eight
long and slender apical spurs (Figure 3g). Fore wing widest at apical one-quarter;
fields of surface spinules relatively small; sets of radular spinules present beside veins
M1+2, M3+4 and Cu1a (Figure 4c).

Abdominal tergites 4 and 5 slightly protruding (Figure 5g).
Male terminalia (Figure 5c): Posterior surface of apical tube of proctiger with 1 + 1

long setae. Paramere short, widest in basal one-third; apical part slightly leaned back-
wards. Distal segment of aedeagus straight, with slender pedicel; apex hooking; scler-
otized end tube of ductus ejaculatorius directed obliquely backwards and curved
upwards. Subgenital plate with emarginated dorsal margin, posterior opening with a
few long setae.

Female terminalia (Figure 6c): Circum-anal ring in profile strongly curved upwards in
basal one-third. Proctiger with 3 + 3 long setae on dorsum; apical process of proctiger
long and slender, with tip slightly curved upwards. Subgenital plate with acute tip, and
with setae subequal in length.
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Type material examined
Holotype: male, Lilongshan, Pingtung, Taiwan, 18 June 2013, Xinyu Luo (CAU). Paratypes:
10 males, 13 females, same data with holotype.

Host plant
Aglaia elaeagnoidea (Meliaceae)

Distribution
China: Taiwan.

Etymology
Latin ‘quinque’ = ‘five’, ‘pannus’ = ‘patch’, referring to the five yellow patches along the
outer margin of fore wing.

Remarks
This species was collected from the same host plant species with P. floccosa (Crawford 1915),
a species from Philippines, Mariana Islands and Sri Lanka (Ouvrard 2017). According to the
original description and illustration, P. floccosa possesses a more strongly deflexed apical
half of anterior margin of fore wing, and male ‘anus valve as long as forceps’ (proctiger as
long as parameres). These characters clearly differ from P. quinquipannis sp. nov.

Pseudophacopteron tuberculatum (Crawford, 1912)
(Figures 1d, 2d, h, 3e, h, 4d, 5d, h, 6d, 8a–c)

Pauropsylla tuberculata Crawford, 1912: 430, 1919: 146; Mathur, 1975: 111; Braza and
Calilung, 1981: 330.

Pseudophacopteron tuberculata (Crawford): Enderlein, 1921: 116.
Pseudophacopteron tuberculatum (Crawford): Hodkinson, 1986: 324; Navasero and

Calilung, 1998: 20.
Pseudophacopteron alstonium Yang and Li, 1983: 124. Syn. nov.
Pseudophacopteron alstonis: Li, 2011: 233. Misspelling.

Redescription

Adult
Colouration: Body black in overall view. Vertex yellow, gena brown. Occiput black.
Compound eyes light brown, ocelli orange. Antenna yellow, segments IX–X black. Clypeus
brown. Thoracic dorsum yellow in ground colour, with dark brown stripes; metascutum
black. Thorax black laterally. Legs yellow, each coxa black; prefemur dark basally on dorsum,
meso- and metafemur completely brown. Fore wing hyaline and colourless, vein Cu1b grey
(Figure 4d). Abdomen black. Male terminalia light brown. Female terminalia yellow.

Structure: Head about perpendicular to the longitudinal body axis. Median ridge of
vertex only slightly protruding, anterior-central part of vertex smoothly bulging
(Figure 1d). Surface of vertex sculptured with tiny granules in most parts, turning into
scaly structure in the anterior-central portion (Figure 1d). Discal foveae absent
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(Figure 1d). Lateral bulges on gena lamellar, with elongated acute tip (Figure 1d).
Terminal setae of antenna rather long (Figure 2d).

Propleurite long and narrow (Figure 2h). Meso- and metascutellum produced as
conical. Meracanthus small conical (Figure 3e). Metatibia with two long rows of thick
setae, with 10–12 relatively thick apical spurs (Figure 3h). Fore wing widest near the
apex, cell cu1 small triangular; fields of surface spinules relatively small; sets of radular
spinules present only beside apices of veins M1+2 and M3+4 (Figure 4d).

Abdominal tergite 4 strongly protruding (Figure 5h).
Male terminalia (Figure 5d): Anterior surface of proctiger moderately bulging, posterior

margin of basal half with relatively dense setae. Paramere relatively thick, apical part short and
curved forward, tip acute. Distal segment of aedeagus rather short, without pedicel; scler-
otized end tube of ductus ejaculatorius directed obliquely backwards and curved upwards.
Subgenital plate near rectangular, posterior opening with a dense cluster of long setae.

Figure 8. Fifth instar immature of Pseudophacopteron tuberculatum. (a) Overall view, dorsal aspect
on the left, ventral aspect on the right; (b) Tarsal arolium; (c) Circum-anal ring. Scale: for (a), 0.5 mm;
for (b), 0.05 mm; for (c), 0.2 mm.
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Female terminalia (Figure 6d): Circum-anal ring only slightly curved basally. Apical
process of proctiger thick and short, ventral margin with 1 + 1 rows of slender setae
apically. Subgenital plate with strongly bulging ventral surface, setae gradually growing
longer apically.

Fifth instar immature. Whole body lacking specialized setae (Figure 8a). Long and
slender simple setae present along anterior margin of head, lateral margin of head
behind compound eye, margin of wing pads and outer margin of dorsal sclerites of
abdomen (Figure 8a). Antenna long, three-segmented; flagellum rather long, lacking
terminal setae, apical process sheathing the terminal setae of the emerging adult
(Figure 8a). Thoracic sclerites fused with wing pads (Figure 8a). Trochanter-femur of
hind leg with a deep groove near the base (Figure 8a). Tarsal arolium kidney-shaped,
short and broad (Figure 8b). Abdomen with six pairs of visible spiracles (Figure 8a). Outer
circum-anal ring composed of a single convoluted row of ellipse pores, inner circum-anal
ring composed of a single row of neatly packed tiny pores (Figure 8c).

Material examined
Thirty males, 41 females, 12 fifth instar immatures, Nonggang, Longzhou, Guangxi,
240 m, 21, 28, 29, 31 May 1982, Fasheng Li and Chi-Kun Yang (CAU); 9 males, 16 females,
Menghai, Yunnan, 1600 m, January 2006, Peng Wang (CAU); 4 males, 3 females, Taijiang
District, Fuzhou, Fujian, 23 June 2013, Bin Li (IEGU).

Host plant
Alstonia scholaris (Apocynaceae)

Distribution
China: Fujian, Guangxi, Yunnan; Bangladesh, Burma, India, Indonesia, Laos, Malaysia,
Papua New Guinea, Philippines, Thailand, Vietnam.

Remarks
Hodkinson (1986) and Cho, Burckhardt, Malenovský and Lee (2017) suggested that
P. alstonium is very close to P. tuberculatum. The following characters are shared between
type specimens of the former and illustrations and descriptions of the latter by Mathur
(1975) and Braza and Calilung (1981): fore wing shape and venation, distribution of radular
spinules on fore wing, extraordinarily long terminal setae on antenna, produced meso- and
metascutellum, protruding abdominal tergite 4, shape of paramere, short distal segment of
aedeagus, and shape of female subgenital plate. Based on these similarities, P. alstonium
syn. nov. is synonymized here with P. tuberculatum.

Supplementary morphological data for the Pseudophacopteron of China
Detailed descriptions of Pseudophacopteron have been given by Brown and Hodkinson
(1988) and Malenovský and Burckhardt (2009). As for the four species from China, here
some additional characters are described:

Adult. Pleural apophysis lacking opening on the outer surface (Figure 2e–h). Meso- and
metapleurite lacking trochantinal apophysis; heel of mesepimeron small, with rather
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solid ventral-posterior margin (Figure 2e). Anapleural cleft of mesopleuron wide split
(Figure 2e). Trochantin of metathorax narrow and membranous (Figure 2e).
Metapostnotum significantly reduced as a narrow band (Figure 2e). Anterior wall of
metacoxa with a thickened area along the anterior margin (Figure 3a). A1 of fore wing
strongly curving in basal one-third, A2 broad and folded ventrowards basally (Figure 4a–
d). Radular spinules of fore wing stout, field split into two in each cell, restricted in apical
corners (Figure 4a–d). Hind wing with only one anal vein. Abdominal tergite 2 split into
two pieces on each side.

Fifth instar immature. Antenna with two (rarely one) rhinaria. Dorsal sclerites of thorax
fused with wing pads (Figure 7a, 8a).

Discussion

The current major taxonomic problem with Phacopteronidae is that the generic defini-
tions are not sufficient to distinguish the subordinate genera (Cornegenapsylla,
Phacopteron, Phacosemoides and Pseudophacopteron; Malenovský and Burckhardt
2009). The morphological characters of Pseudophacopteron and Cornegenapsylla shows
no clear difference between each other, mostly due to the vastly diverse morphology of
the former (as shown in Malenovský et al. 2007; Malenovský and Burckhardt 2009). It has
also been mentioned that Cornegenapsylla, as well as a number of species of the
Pseudophacopteron caffrariense group, is affiliated with Phacosemoides (Percy et al. 2016).

Figure 9. Phacopteron lentiginosum. (a) Fore wing; (b) Apex of femur, tibia and tarsus of hind legs.
Scale: for (a), 0.625 mm; for (b), 0.333 mm.
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On the other hand, based on an examination of the Chinese species of
Phacopteronidae, Phacopteron differs from the Chinese Pseudophacopteron species in
the lack of cuticular spinules on the margin of antennal rhinarium, in the significantly
broadened vein R1, the fields of surface spinules, which are restricted to the apical
corners of cells r1, r2, m1 and m2, the unsplit fields of radular spinules in cells m1, m2 and
cu1, and in the spotted veins of fore wing (Figure 9a). Tibiae of Phacopteron lentiginosum
are relatively thick, and covered by dense long and slender setae; metatibial apical spurs
are variably sized and not neatly arranged (Figure 9b). The distal segment of aedeagus of
Phacopteron lentiginosum possesses a horn-shaped, straight forward projection apically.
These characters are unknown for any species of Pseudophacopteron or Cornegenapsylla,
and may be used to diagnose Phacopteron.

Although the P. zimmermanni group and P. caffrariense group were defined for the
Afrotropical species of the genus (Malenovský and Burckhardt 2009), the four Chinese
species appear to fit in the former. Currently, there are three species of
Pseudophacopteron recorded from Apocynaceae: P. tuberculatum, Pseudophacopteron aspi-
dospermiMalenovský et al., 2015 and Pseudophacopteron longicaudatum Malenovský et al.,
2015. Pseudophacopteron tuberculatum differs from the remaining congeneric species as
follows: in the adults, the extraordinarily long terminal setae on antenna, the long and acute
tip of genal tubercle, the protruding meso- andmetascutellum, the radular spinules present
only beside veins M1+2 and M3+4, the strongly protruding tergum of abdominal segment 4,
the distal segment of aedeagus lacking pedicel; in the fifth instar immatures, the long
apical–antennal process sheathing the terminal setae of the emerging adult. There are no
morphological characters suggesting that the Pseudophacopteron species developing on
Apocynaceae constitute a monophyletic group.
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