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A new archaeococcoid (Hemiptera: Coccomorpha: Monophlebidae), Perissopneumon kalyaniense 
Das & Das sp. nov., is described from specimens collected on twigs of Glycosmis pentaphylla (Retz.) 
DC. (Rutaceae), a medicinal plant from Kalyani, West Bengal, India. The new species is similar to 
Perissopneumon ferox Newstead 1900, but can be distinguished by different character states of ventral 
multilocular pores and anal tube. An updated identification key to the species of Perissopneumon 
Newstead found worldwide is provided. The current status of the genus Perissopneumon Newstead is 
discussed.
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BACKGROUND

Scale insects or coccids are plant sap-sucking 
sternorrhynchan Hemiptera that include all members of 
the infraorder Coccomorpha and superfamily Coccoidea 
(Schaefer 1996; Bourgoin and Campbell 2002; Gullan 
and Martin 2009). Traditionally, the superfamily 
Coccoidea is divided into two informal groups, the 
archaeococcoids and the neococcoids (Gullan and Cook 
2007; Kondo et al. 2008). The extant archaeococcoids 
comprise 11 families of the Margarodidae sensu 
Morrison 1928 plus the Ortheziidae, Carayonemidae, 
Phenacoleachiidae and Putoidae (Gullan and Cook 
2007). The relationships of most of the higher taxa of 
paraphyletic archaeococcoids are not resolved at present 
and affiliations of some archaeococcoid genera and even 
their family-level status are uncertain (Foldi 1997 2016; 
Gullan and Cook 2007; Hodgson and Hardy 2013).

The relationships of most of the higher taxa 

of paraphyletic archaeococcoids are not completely 
resolved at present (Foldi 1997; Gullan and Cook 2007; 
Hodgson and Hardy 2013; Vea and Grimaldi 2016) and 
affiliations of some archaeococcoid genera and even 
their family-level status are uncertain (Foldi 2016).

Among 11 families derived from Margarodidae s. 
l., Monophlebidae Signoret is the most speciose (Ben-
Dov 2011; García Morales et al. 2016) and contains the 
largest number of pestiferous species attacking fruits, 
ornamentals (Foldi 2016) and forest plants, mostly in 
tropical and subtropical regions. The best-known species, 
the cottony cushion scale Icerya purchase Maskell is 
thought to be of Australian origin. It became notorious 
in the 1880s because of spectacular contemporaneous 
infestations of citrus orchards in California and 
South Africa. Another species, the Seychelles scale I. 
seychellarum (Westwood), is a pest of breadfruit trees, 
Atrocarpus altilis (Parkinson) Fosberg in India (Ayyar 
1930) and of many plants in South Africa (Munro and 
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Fouche 1936), South-East Asia (Capco 1959), Japan 
(Kuwana 1922), and the South Pacific islands (Butcher 
1983; Williams and Butcher 1987).

Drosicha stebbingi (Stebbing) and D. mangiferae 
(Stebbing) are serious pests of mangoes and other fruit 
trees in India and Pakistan (Rahman and Latif 1944; Sen 
and Prasad 1956; Atwal et al. 1969; Bindra and Sohi 
1974; Karar et al. 2010; Sarkar et al. 2017). Drosicha 
stebbingi (Stebbing) is an important pest of Shorea 
robusta Roth and Syzygium cumini (L.) Skeel in India 
(Stebbing 1903; Varshney 2005).

In India, the archaeococcoid fauna consists of 
44 species belonging to 15 genera in 4 families, and 
among them the family Monophlebidae contains more 
than 90% of the reported species (Ben-Dov 2011; 
García Morales et al. 2016; Varshney 1992; Unruh and 
Gullan 2008; Joshi et al. 2021). In India, this group of 
insects deserves study in the light of recent systematic 
concepts.

In this paper, we describe and illustrate a new 
archaeococcoid species, Perissopneumon kalyaniense 
sp. nov., from West Bengal, India, based on adult 
female morphology. The species was found feeding 
on Glycosmis pentaphylla (Retz.) DC. (Rutaceae), a 
perennial shrub indigenous to south and south-east Asia. 
The plant is used extensively within these regions as 
a traditional medicine for the treatment of a variety of 
ailments. An updated identification key to the world 
species of Perissopneumon Newstead is provided.

Perissopneumon Newstead (1900)

The genus  Per issopneumon  (Hemiptera : 
Monophlebidae) was erected by Newstead (1900) to 
include his new species P. ferox Newstead 1900 from 
North Konkan, India, obtained from a nest of the ant, 
Oecophylla smaragdina Fabricius (Hymenoptera: 
Formicidae). The genus was placed as a synonym of 
Stigmacoccus Hempel by Cockerel1 (1902), but this 
was not accepted by Newstead (1908). Newstead 
(1911) described a second species zimmermanni 
under Perissopneumon; however, it was transferred 
to Stigmacoccus Hempel by Lindinger (1913). 
Morrison (1928) thought that the species might be 
placed in the genus Pseudaspidoproctus Morrison. 
Foldi (2001) accepted this and placed zimmermanni in 
Pseudaspidoproctus, but recently it was transferred to 
the genus Aspidoproctus Newstead by Watson (2022).

M o r r i s o n  ( 1 9 2 8 )  r e s u r r e c t e d  t h e  g e n u s 
Perissopneumon, based on the original description 
and, despite not having examined the slide mounts of 
the genotype of Perissopneumon, he included another 
species, Lophococcus convexus Morrison (1920), in the 
genus. 

Morrison (1927) erected the genus Drosichiella 
Morr i son  to  con ta in  two  desc r ibed  spec i e s , 
Monophlebus tamarinda Green (1908) and M. 
phyllanthi Green (1923), and described a new species, 
Drosichiella tectonae Morrison (1927). He designated 
Monophlebus tamarinda as the type species of 
Drosichiella and considered the new genus to be very 
near to Drosicha Walker, but differed from it by having 
disk pores within the atrium of each abdominal spiracle. 
In his monograph, Morrison (1928) provided more 
details and a key to separate these three species of 
Drosichiella. Takahashi (1942) described a new species, 
D. cellulosa Takahashi 1942, from Thailand that also 
has disk pores within the atrium of each abdominal 
spiracle. 

Rao (1950) redescribed P. ferox and synonymized 
Drosichiella with Perissopneumon, based on their 
shared character of disk pores within the atrium of each 
abdominal spiracle. He also removed Lophococcus 
convexus Morrison from the genus Perissopneumon 
by transferring it to his new genus Misracoccus Rao 
(1950). However, Rao (1950) was unaware of D. 
cellulosa Takahashi, so his redefined Perissopneumon 
contained only four species. Later, Tang and Hao 
(1995) transferred D. cellulosa to Perissopneumon and 
provided a key to all five species of Perissopneumon. 
The name P. cellulosa (Takahashi) was emended to P. 
cellulosus (Takahashi) by Williams (2011).

The placement of Perissopneumon Newstead 
in higher taxa and its generic definition are also still 
not stable. Morrison (1927) placed Drosicha Walker 
and Drosichiella Morrison in his new tribe Drosichini 
Morrison 1927, nested in the former subfamily 
Monophlebinae sensu Morrison (1927 1928) (currently 
elevated to family level, i.e. ,  Monophlebidae). 
Morrison (1928) placed Perissopneumon  in  a 
catch-all tribe Monophlebini Cockerell in the same 
subfamily. Gavrilov-Zimin (2018), following the 
traditional classification, revised the composition 
of the tribe Monophlebulini (within subfamily 
Monophlebinae sensu Morrison (1927 1928)) to include 
Perissopneumon along with nine other genera. The 
main common character he considered for this tribe was 
the presence of wax pores within the atrium and/or just 
around the opening of each abdominal spiracle.

Foldi  (2001)  t ransferred Perissopneumon 
(Drosichiella) tectonae (Morrison) to the genus 
Drosicha Walker; this was accepted by ScaleNet (García 
Morales et al. 2016). However, while listing species 
of Drosicha in a recent paper (Foldi 2016), Foldi did 
not include tectonae in the list. So, here we consider 
Perissopneumon Newstead as a small oriental genus 
containing only five valid species including tectonae. 
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MATERIALS AND METHODS

Twigs bearing mature female scale insects were 
collected from roadside Glycosmis pentaphylla in West 
Bengal, Nadia, at Kalyani (22.9747°N, 88.4337°E) in 
April 2021. Adult female specimens were preserved in 
70% ethyl alcohol, and the cuticles were later prepared 
as permanent slide mounts following the method of 
Hodgson and Henderson (2000) but without staining.

The description of the adult female below is based 
on the slide-mounted holotype, seven slide-mounted 
and two alcohol preserved paratypes. Digital images 
of fresh and cleared mature females were captured 
using Nikon Eclipse Ci and Nikon SMZ 25 stereozoom 
microscopes fitted with a Nikon DS-Fi3 digital camera; 
for the study of the morphology, both the microscopes 
were used. Drawings of the whole-body slide mounts 
were prepared using a drawing tube attached to a Nikon 
Eclipse Ci compound microscope; following the usual 
convention in Coccomorpha taxonomic illustrations, 
features of the dorsum are shown on the left side of the 
drawing, and those on the venter are shown on the right 
side. Around the main body outline, some details of 
important parts are shown enlarged but not all drawn to 
the same scale. 

The terminology in Morrison (1928) and Foldi 
(2009) are used to describe the adult female. Body 
width measurements were taken across the widest part 
of the body. All measurements are given as a range in 
µm except for body length, body width and antennal 
length, which are given in millimetres (mm). 

The holotype and two paratype specimens were 
deposited into the collection of the Zoological Survey 
of India, Kolkata, India (ZSI), and two paratypes 
were deposited into the B. K. Das collection in the 
Department of Agricultural Entomology, Bidhan 
Chandra Krishi Viswavidyalaya, West Bengal, India 
(BCKV).

RESULTS

TAXONOMY

Order Hemiptera
Suborder Sternorrhyncha
Infraorder Coccomorpha

Family Monophlebidae Signoret 1875
Genus Perissopneumon Newstead 1900

Perissopneumon Newstead 1900
Type species: Perissopneumon ferox Newstead 1900.

Drosichiella Morrison 1927 (synonym)
Type species: Monophlebus tamarinda Green 1908.

Generic diagnosis: The definition of the genus 
Perissopneumon is nebulous due to lack of a real 
comprehensive understanding of the genus and its 
comparative status. Based on the available descriptions 
of five species and notes on the genus by Newstead 
(1900), Green (1923), Morrison (1927 1928), Takahashi 
(1942), Rao (1950) and most recently by Gavrilov-
Zimin (2018), the generic characters of adult female 
may be summarized as: abdominal spiracles dorsal, 
numbering 7 pairs, each with prominent band of disk 
pores within atrium; thoracic spiracle each with a band 
of wax pores on the collar or just around the opening; 
antennae eight segmented, stout, the terminal segment 
longest; derm with circular to oval areoles around each 
pores and setal bases; multilocular pores each with a 
single central loculus and mostly 4–8 peripheral loculi; 
ventral cicatrices, if present, large, 1 or 3 in number, 
closely associated in a defined area situated posterior 
to vulva; anal opening sclerotized, with a band of wax 
pores.

Perissopneumon kalyaniense Das and Das sp. 
nov.

(Figs. 1–3)
urn:lsid:zoobank.org:act:CF596E5A-7DE0-4DC2-9F65-

8828277C3B88

Material examined: Holotype: INDIA: West 
Bengal, Kalyani (22.97°N, 88.43°E), 25. iv. 2021, coll. 
A. Das, ex. Glycosmis pentaphylla, 1 adult ♀ mounted 
on slide (ZSI, Registration No. 12211/H15).

Paratypes: Same collection data as for holotype; 
2 adult females mounted singly (ZSI), registration 
nos. 12209/H15 and 12210/H15; and 5 adult females 
mounted singly and 2 adult females in one vial of 
alcohol (BCKV).

Etymology: The species is named after the type 
locality, Kalyani, combined with the Latin suffix -ense, 
meaning “from a locality or place”.

Description of adult female: The description 
is based on 10 adult females (the holotype, and 9 
paratypes) and measurements are only from 5 good 
quality slide mounted specimens only. 

Appearance in life (Figs. 1A–D): Adult females 
found on twigs and small stems of the host. They are 
large, broadly elongaled oval with anterior end sinuate, 
posterior end rounded and dorsum convex; covered with 
a whitish mealy powder. Body colour dull orange, legs 
and antennae deep brown, and eyes dark brown. 

Slide-mounted adult female: body shape and size: 
Body elongate oval (Figs. 2A, 3A), 9.5–10.5 mm long, 
broadest across abdomen which is 6.0–6.5 mm wide.

Derm of slide mounted adult female (Fig. 
2L): Derm densely crowded with small stout setae, 
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multilocular pores and circular to oval translucent cells 
or areoles, generally each areole surrounds the base of 
a seta or pore, infrequently areoles of two setae or a 
pore and a seta combined; areoles associated with pores 
are larger than those associated with setae. Derm rather 
thick, not sclerotized, internally with apodeme-like 
thickening at the inter-segmental areas; both dorsal and 

ventral surfaces with a few scattered, irregularly shaped 
bare areas of cuticle without pores or setae (Figs. 2F, 
3F) surrounded by small setae. Dorsal submargin with 
ten small roughly circular transluscent membranous 
areas on each side, present singly at anterior of each of 
the seven abdominal spiracles (Fig. 2d), on meso- and 
meta-thorax, and a comparatively larger one on anterior 

Fig. 1.  Perissopneumon kalyaniense Das & Das sp. nov. A and B, adult females on branches of Glycosmis pentaphylla (Retz.) DC. C and D, dorsal 
and ventral views, respectively, of alcohol preserved adult female.
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part of head. 
Setae: Small, stout, straight or slightly curved 

setae, each 50–75 μm long (Fig. 2L), covering whole 
body, comparatively denser and longer in marginal and 
sub-marginal areas. Medium length to long setae with 
collared bases present at intervals along the margin, 
each 320–450 μm long (Figs. 2K, 3G), more numerous 
in posterior marginal areas of the body. Macro-setae 
also found on inter-antennal region (numbering 10–14, 
each 300–315 μm long), dermal areas laterad of labium 
(each 300–350 μm long), surrounding anal orifice (each 
170–175 μm long), and some moderately long setae also 
sparsely scattered throughout. 

Multilocular pores (Figs. 2N, 3I): Dorsum with 
only 4 types of multilocular pores, each with thickened 
rim and unilocular centre of various shapes: (i) 
multilocular pores each 8–8.5 μm in diameter, with 4 
rim loculi and elliptical to pentagonal centre, abundant 
throughout; (ii) multilocular pores each 10.5 μm in 
diameter, with 5 rim loculi and elliptical to pentagonal 
centre, sparsely present; (iii) multilocular pores each 
12–12.5 μm in diameter, with 6 rim loculi and elliptical 
to pentagonal centre, rarely present; (iv) multilocular 
pores each 8 μm in diameter, with 4 rim loculi and 
approximately triangular centre, frequent throughout 
and fairly evenly distributed.

Multilocular pores on venter same as dorsum; 
pores each with 4 rim loculi and both elliptical to 
pentagonal and triangular centres mostly distributed on 
anterior part of body, and pores with 5 or 6 rim loculi 
abundantly present around ventral cicatrices. 

Antenna (Figs. 2B, 3B): Antennae stout, each 8 
segmented, 1.8–2.0 mm long; each segment bearing a 
few medium-sized setae. Basal segment stout, broadest 
and quadrate; second and third subequal, cylindrical, 
slightly longer than wide; fourth segment cylindrical, 
but thinner than preceding; fifth, sixth, and seventh 
segments each subequal to fourth but wider at the 
distal end; terminal segment longest, elongate, equal 
to or longer than six and seven together. Lengths of 
individual segments: I: 200–220 μm; II: 195–200 μm; 
III: 225–250 μm; IV: 175–200 μm; V: 200–215 μm; VI: 
225–230 μm; VII: 200–225 μm; and VIII: 400–425 μm. 
Interantennal setae numbering 10–14, with lengths 
varying, 300–315 μm.

Eye: Eyes subglobose or truncately conical, each 
located near antennal base, 150 μm in basal diameter. 

Rostrum (Figs. 2E, 3D): stout conical, obscurely 
3 segmented, about 400–410 μm long; apical segment 
with numerous long setae, each 300–350 μm long and 
small sensory tuft of setae at tip. 

Leg (Figs. 2C, 3C): Legs all well developed, with 
all the segments bearing strong setae; inner and outer 
edges of each tibia and tarsus beset with stout spine-

like setae. Each trochanter with a long trochanteral seta, 
375–425 μm long; claw single, stout, moderately curved, 
bluntly pointed, with a pair of simple fragile ungual 
digitules. Lengths of metathoracic leg segments: coxa, 
700–750 μm; trochanter, 520–550 μm; femur, 1200–
1250 μm; tibia, 1230–1250 μm; tarsus, 700–720 μm 
long; claw stout, 150–180 μm long, moderately curved, 
bluntly pointed, with a pair of simple, pointed and 
fragile, ungual digitules not exceeding claw apex.

Thoracic spiracles (Figs. 2M, 3E): Thoracic 
spiracles ventral, stout, all of approximately equal size; 
each 300–315 μm long with atrium 300–320 μm long 
and 100–120 μm wide, with about 65–75 multilocular 
pores.

Abdominal spiracles (Figs. 2I, 3J): Abdominal 
spiracles dorsal, numbering seven pairs, present 
on abdominal segments II–VIII, each with a short 
sclerotized cylindrical tube or atrium with a slightly 
expanded inner end and circular opening, about 
45–50 μm diameter, and with a band of disc pores 
(numbering about 18–21) in wall of atrium.

Anal opening (Figs. 2G, 3J): Anal opening 
surrounded by numerous long setae, each 170–175 μm 
long. Anal tube weakly sclerotized, long (340–360 μm), 
with a sclerotized inverted pear-shaped opening rim 
(maximum width 130–140 μm) and the rim is studded 
with obscured wax pores arranged mostly in a single 
row, some points with double pore width.

Cicatrices (Figs. 2H, 3K): Three large ventral 
cicatrices present, confined within a semicircular to 
irregularly quadrate area, posterior to vulva; median 
cicatrices largest, elongate, 325–350 μm long, lateral 
cicatrices irregular in shape, each 290–300 μm long. 

Marsupial opening (Fig. 2J): Large, 500–600 μm 
in long margins lined with setae, each 50–75 μm long.

D ia g n o s t i c  co m m en t s :  Per i s s o p n eu m o n 
kalyaniense  Das and Das sp. nov. and  P. ferox 
Newstead are similar in having a single, unique type 
of abundantly distributed dermal pore that has four rim 
loculi and a tri-angular centre, an important character 
state that distinguishes them from other species 
of Perissopneumon. Perissopneumon kalyaniense 
resembles P. ferox in having three ventral cicatrices. 
However, P. kalyaniense is easily distinguished from P. 
ferox by the following combination of features (character 
states of P. ferox in parenthesis): (i) ventral derm with 
4–6 rim loculi (4–8 rim loculi); (ii) Anal tube long 
(short), with a pear-shaped opening (circular opening), 
and anal opening ring having wax pores arranged 
mostly in a single row, some points with double pore 
width.

Distribution: The new species is known from 
Kalyani area of West Bengal, India.
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Fig. 2.  Diagnostic characters of a slide-mounted adult female, Perissopneumon kalyaniense Das & Das sp. nov. A, whole body (ventral view). B, 
antenna. C, hind leg. D, abdominal spiracle and nearby transluscent membranous area. E, beak. F, bare areas of cuticle without pores or setae. osteole 
like structure derm. G, anus. H, cicatrics. I, abdominal spiracle. J, marsupial opening. K, posterior marginal area. L, lateral marginal area. M, thoracic 
spiracle. N, different multilocular pores.
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Fig. 3.  Taxonomic illustration of diagnostic characters of adult female, Perissopneumon kalyaniense Das & Das sp. nov. A, whole body. B, antenna. C, 
hind leg. D, beak. E, thoracic spiracle. F, bare areas of cuticle without pores or setae. G, marginal setae. H, anus. I, multilocular pores. J, abdominal 
spiracle. K, ventral cicatrics.

page 7 of 10Zoological Studies 61:54 (2022)



© 2022 Academia Sinica, Taiwan

Key to world species of Perissopneumon 
Newstead 

Based on adult females and modified after Tang 
and Hao (1995): the key does not necessarily reflect 
phylogenetic relationships.

1. Derm with abundant multilocular pores each containing 4-rim 
loculi and an approximately triangular centre  ............................  2

- Derm without multilocular pores with approximately triangular 
centre centres  ..............................................................................  3

2. Ventral derm with multilocular pores each containing 4–8 rim 
loculi  ....................................................................  ferox Newstead

- Ventral derm with multilocular pores each containing only 4–6 
rim loculi  ................................. kalyaniense Das and Das sp. nov. 

3. Dermal alveoli distributed densely, the distance between alveoli 
smaller than the diameter of a larger one; with a single ventral 
cicatrice  ....................................................  cellulosus (Takahashi)

- Dermal alveoli distributed sparsely, the distance between alveoli 
greater than the diameter of a larger one; ventral cicatrices 
numbering three or absent  ..........................................................  4

4. The great majority of dorsal disk pores each with more than 4 rim 
loculi; ventral cicatrices absent  ....................... phyllanthi (Green)

- The great majority of dorsal disk pores with only 4 rim loculi; 
ventral cicatrices large, numbering 3  .........................................  5

5. Atrium of each abdominal spiracle containing about 12–18 
multilocular pores; derm strongly sclerotized, dark at maturity  ...
 ........................................................................ tamarindus (Green)

- Atrium of each abdominal spiracle containing about 25–30 
multilocular pores; derm not as above  .........  tectonae (Morrison)

DISCUSSION

Perissopneumon Newstead is now known as 
a small oriental genus containing six valid species 
including P. kalyaniense  described above. The 
taxonomy of this group is poorly studied. The definition 
and composition of the genus Perissopneumon has 
been changed several times since its establishment 
in 1900 and its generic definition still has not been 
clearly stated. Moreover, the higher taxonomic 
position of Perissopneumon is not stable. Morrison 
(1928) placed it within tribe Monophlebini Cockerell 
but placed Drosichiella Morrison (synonymized 
with Perissopneumon by Rao (1950)) in the tribe 
Drosichini Morrison; however, Gavrilov-Zimin (2018) 
accommodated Perissopneumon within the tribe 
Monophlebulini Morrison. The higher taxonomic status 
of Perissopneumon needs to be determined based on 
molecular data.

CONCLUSIONS

The study describes a new species of the genus 
Perissopneumon Newstead from West Bengal, India. 
The new species, P. kalyaniense, close to P. ferox, is the 

first addition to this poorly studied genus in 75 years. 
We think many new Perissopneumon species are yet to 
be discovered and described. The generic characters of 
Perissopneumon are summarized based on the available 
descriptions of recognized members. An updated 
identification key to the species of Perissopneumon 
is provided. Our study further highlights the need for 
reassessment of the higher taxonomic placement of this 
small oriental genus.
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