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ABSTRACT
The morphology of Liposcelis decolor (Pearman, 1925) collected from a drying fruit of Capscicum annuum L. – a
cultivar locally called German Mirch procured from a vegetable vendor of Karachi, is described. Most probably, it is
the first record of this organism from Pakistan.
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INTRODUCTION
Mockford’s (1993) publication on Psocoptera provide excellent treatment on indoor variety of psocids. They
are small, soft-bodied, transparent, gray yellowish animals with chewing mouth parts and long hair like antenna.
They are generally scavengers and pest on grain storages (Rees, 1998). Their head is inflated, bit bulging in
appearance (intellectual looking). Psocids live in a variety of habitats. According to Mockford (2009), psocids live
in a great variety of habitats, including living leaves, especially of monocotyledonous plants and conifers; dead
foliage of all plants, both hanging and in ground litter; trunks and branches of trees and shrubs (open surfaces and
under bark); rock surfaces; and human dwellings. They feed on variety of food stuff – algae, molds, and mildews,
lichens and various plant products, particles of organic debris, and dead bodies of insects. (Mockford, 2009). They
attack bindings of the books along with the margins of the pages (the musty smelling books indicates their attack).
They are also interested in cereal products, straw, domestic fall out. They prefer to live in dark humid places. L.
decolor has been reported to be associated with black pepper (Edde et al., 2012). Dislike light. Psocids may be
long-lived and in good environment can live up to 175 days (Wand et al., 2000). Hatching nymphs undergo c six
(2-8) nymphal stages. The egg to adult generation takes 30-60 days. Pest status of some psocids is increasing due to
the development of high level of resistance to phosphine fumigation (http:// www.padil.gov.uk/ppt). Psocids in
Pakistan were identified in provincial reserve centers of Jhelum and Faisalabad (Ahmedani et al., 2007). There are
some 120 species of Liposcelis Motschutsky, 1852. They are cosmopolitan and sometimes referred to as “fat hips”.
The one of the common of them is said to be Liposcelis decolor formerly called L. divinatorius. It reproduces
parthenogenitically (http://padil.gov.au/ppt). Psocids can deteriorate stored food and may cause allergy in the
susceptible people (Kucerová, 2002). L. decolor is distributed more or less all around the World (Hungstrum and
Subranyam, 2016). They do not survive at 50oC or higher. They have limited power of self-dispersal. Psocids
distribution, biology, growth and development and several aspects of importance have been briefly reviewed by
Ahmedani et al. (2010). The ecology of psocids (L. divinatorius) has been investigated by Ghani and Sweetman
(1951). It is interesting to note that Lepinotus patrnelis which are found indoors, turned to be among insects
sampled from air currents of low altitude (Freeman, 1945). The present paper describes the morphology of
Liposcelis decolor (Pearman, 1925) collected from a drying fruit of Capsicum annuum (local German Mirch) from
Karachi.
CLASSIFICATION
Class:
Insecta
Order:
Psocodea
Family:
Liposcelididae
Subfamily:
Liposcelidinae
Genus:
Liposcelis Motsculsky, 1852.
Species:
L. decolor (Pearman, 1925)

Synonyms:
L. terricolis Badonnel, 1945;
L. divinatorius
Pearman, 1946; L. luridus Broadhead, 1947; L.
monniotae Badonnel 1971; L. palpalis Badonnel
1971; L. infuscatus Badonnel 1973; L. terricolis
form infuscatus Badonnel 1973;
L. simulans
Lienhard, 1977; L. macedonicus Günther, 1980;

COLLECTION – Some thirty one specimens of the insects were collected from the drying fruits of Capsicum
annuum L. (a variety locally called German Mirch, thick large elongated green fruit) procured from a vegetable
vendor of Karachi in summer of 2018. The fruit was 16.5cm in length and 4.2 cm wide (at broadest points) with a
stalk of 3.0 cm. Fig. 1 shows the fruit of German Mirch.
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Fig. 1. Image of a Fruit
of Capscicum annuum
L. (a variety locally
called German Mirch).
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Fig. 2. Liposcelis decolor. Two individuals of L. decolor (50 X).
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Fig. 3. Liposcelis decolor - Close up (100X) of Head showing four-segmented Maxial palpi (apical appendage
large), antenna and mandibles are visible clearly.
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Fig. 4. Relationship among Head breadth, abdominal breadth and the body length in L. decolor (N = 31).
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Table 1. Body size, abdominal hair size and leg hair size (µm) statistics of L. decolor. *
Parameter

Body
Length
(N = 31) **

Head
length
(N=31)**

Head
breadth
(N = 31)**

Abdominal
Length
(N = 31) **

Mean
828.88
202
182.90
452
SE
32.60
16.2
6.20
8.98
Minimum
510
124.4
120
298.3
Maximum
1170
285.6
255
612.0
CV (%)
21.89
20.86
18.87
21.00
Measured at: *, A large individual of 1206.25 µm, was collected
Measured at 5 x 10 X; and ***, Measured at 45 x 10 X.

Abdomen
breadth
(N = 31) **

Abdominal
hair length
(N= 12) ***

264.19
13.90
165
405
28.03

235.42
16.83
87.5
312.5
24.75

Leg hair
Length
(N=7)
***
8.80
0.80
6.4
12.8
28.28

at later date, not included in this statistics. **,

DESCRIPTION (Fig. 2 to 8; Table 1 - 6): Thirty one specimens of the collected insect were studied for their
morphological characters. The measurements of various organs were recorded for their identification. Key of the
identification to psocids are given in Leinhard (1990, 1998); Mockford (1993) and Kucerová et al., 2009). In
present study, identification key of Liposcelis species suggested by Opit et al. (2008) was followed. The insect was
quite soft-bodied. The body was dorsiventrally depressed and completely apterous. Abdomen elongate-oval. The
head is prognathous with bulging compound eyes. Although several adult psocids are fully winged, a variety of
wing reduction is seen throughout the order. Often males are wingless in Liposcelis (Mockford, 2009). L. decolor is
completely wingless.
Body length: The body length of the organism averaged to 828. 88 ± 32.60 µm (N = 31; ranging from 510 to 1170
um with around 21.80 % variability in size (Table 1). The head averaged in breadth to 182. 90 ± 6.20 µm and
abdomen breadth averaged 264.19 ± 13.90 um with variation (CV) of 28.03%.
Table 2. Approximate size (Length x width, µm) of labial appendage (from base to apex) at 45 x 10X
magnification (An appendage from a large individual).
Basal segment
-

First segment

Second
segment

Third segment

Fourth (apical)
segment

24 x 6.4

64.0 x 14.4

28.4 x 16.0

80.0 x 24.0

B
A

Apex of the
antenna

Fig. 5. L. decolor. A, The antenna (100 X) and B, Rounded apex of the antenna (100 X).
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Protuberance on
the femur of the
hind leg

Fig. 6. Liposcelis
decolor - Close
up view (100X)
to show the three
morphologically
dissimilar legs
with differently
shaped femurs.
The outer side of
the hind femur
shows the
protuberance in
the widest region
of the femur.

Shoulder
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Shoulder Spine
Lateral Pronotal lobe
Fig. 7. Liposcelis decolor. A Close up view (10 x 10 X) to show eyes and the shoulder spine on the outer side of
single-segmented lateral pronotal lobe of the first segment of the thorax.
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Hairs

Fig. 8. Posterior part of the abdomen of L. decolor showing very fine hairs localized only in the posterior region of
the abdomen.
There was well-defined correlation between head size and abdominal size. Abdominal breadth and head
breadth correlated highly significantly with the body length (Fig 4), r =0.903 (p < 0.0001) and r = 0.816 (p <
0.001), respectively. Body length appeared to explain 81.5% variation in abdominal breadth and 66.6% variation in
Head breadth. There was significant correlation between abdominal breadth and head breadth (r = 0.831, p <
0.0001) i.e. larger is the abdominal breadth, larger is the head breadth. The abdominal breadth had some 69%
explanatory power to account for variation in head breadth.
An exceptionally large individual of 1206.25 µm being collected at the later date was not included in the above
statistics. This individual had head around 293.8µm in length and c 250 µm in maximum width. Its abdomen
measured around 656.25 µm in length and 406.3 µm in maximum width. The head was more or less quarter of the
body length and abdomen was slightly more than half of the body length. Adult female has been reported up to 11.5 mm in size.
Table 3. Sizes of the antennal segments from base to apex (µm) in a large individual of 1206.25 µm body length.
L= Length and W = width.
Segments
1. Basal I
2. Basal II
3. Basal III
4. Intermediary
5. Intermediary
6. Intermediary
7. Intermediary
8. Intermediary
9. Intermediary
10. Intermediary
11. Intermediary
12. Intermediary
13. Terminal

L (µm)
48.0
48.0
64.0
10.4
80.0
80.0
96.0
91.2
104.0
96.0
64.0
96.0
48.0

W (µm)
22.4
25.6
11.2
6.5
10.4
11.2
11.2
9.6
8.0
9.6
9.6
8.0
8.0

Total antenna length = 915.2 µm – c ¾ of the body length.

21

Liposcelis decolor collected from Capsicum annuum fruit

Table 4. The length of the legs components (µm).
Legs

First
segment

Second
segment

Third
segment

Fourth
segment

Fifth
segment

Leg
length

Fist
156 x 75
106 x 19
56 x 13
19 x 13
25 x 13
362
Second
150 x 63
75 x19
56 x 13
25 x 13
44 x 13
350
Third
282 x 138
209 x 19
88 x 13
31 x 13
44 x 13
656
The femur was more or less triangular in hind leg and cylindrical in the middle leg.
Table 5. Egg size (µm).
Parameter
Mean
SE
Minimum
Maximum
CV (%)

Egg Length
(N = 22)
338.20
11.24
225.0
450.0
15.50

Egg width
(N = 22)
175.3
5.79
120.0
225.0
15.59

Measured with magnification: 10.x10 X.
Labial palpi: There were two labial palpi protruding much ahead of the mouth (Fig. 2) measuring around 196 µm
in length. Of the four segments of each palpi, second and the fourth (terminal) segments were larger in length than
the first and the third segment (Table 2). The segments were hairy and the terminal one conspicuously hairy and
spindle-shaped.
Eyes: Compound. Ommotidia seven in number.
Antenna: It was hair-like, filiform and the longest part of the organism (Fig. 3and 5). They were made up of 13
segments. The size of the antennal segments varied considerably from 48 µm to 104.0 µm (Table 3). The length of
the antennal segments decreased from base to apex. Antennae are thicker at the base but thinning out to apex
progressively. The length of a segment averaged to 71.2 ± 7.54 um (CV: 38.23%) and the breadth of a segment
averaged to 11.64 ± 1.58 um (CV: 49.1%). The total length of antenna in a large individual (body length: 120625
um) was c 925.6 um i.e. around ¾ of the body length. The basal segment of the antenna was broader (Fig. 4; Table
3). The apex of the terminal segment was round at the tip.
Pronotum: The middle part of pronotum is transversely oval bearing lateral lobe on each side.
Legs: There were three pairs of five-segmented legs. The legs were morphological dissimilar in shape. The hind
leg was longer than the first and the middle leg (Table 4). Hind legs not extending beyond the terminal end of
abdomen. The hind femur is strongly dilated and with a lateral protuberance at the greatest breadth (Fig. 6) which is
reported to characterize Liposcelis decolor (Kućerova et al., 2009). Hairs on legs were around 8.8 ± 0.80 µm.
Shoulder spine: The lateral lobes of pronotum bear spine, one each. Each of which is long (28 um in length) and
strong. There were no supplementary bristles on lateral pronotum lobe (Fig. 7).
Abdominal hair: Delicate, elastic and hyaline hairs are localized in the posterior region of the abdomen (Fig. 8).
The hairs are variable in size from 87.5 to 312.5 µm in length (N = 12) and averaging to 235.42 ± 16.86 µm.
Eggs: Eggs were ovoid in shape, smooth glistening, translucent and creamy in colour. They remain glued to the
surface as also reported by Turner (1998). In our studies, egg length averaged to 338.2 ± 11.24 um (N = 22)
varying from 225 to 450 um (CV: 15.50%) and the maximum breadth of the eggs averaged to 175.3 ± 5.79 um (N
= 22) varying from 120.0 to 225 um (CV: 15.59%) (Table 5). The eggs were large relatively around 1/3 of the
body size of the adult. Various species of genus Liposcelis have been reported to exhibit egg length falling between
328.6 ± 8.65 to 379.9 ± 7.44 um and egg breadth between 173.9 ± 7.7 to 197.5 um (Table 6). Our data of egg size
is in agreement with the Liposcelis egg size reported earlier. The egg shell thickness in psocids is reported to be
around 0.48 µm (Turner, 1998; Kucerová, 2002
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Table 6. Egg sizes in various species of Liposcelis.
Egg length (µm)
Egg breadth (µm)
Species
L. bostrychophila
328.6 ± 8.65
188.1 ± 5.74
L. brunnea
370.8 ± 9.62
178.6 ± 5.19
L. corrodens
345.7 ± 8.64
178.1 ± 5.79
L. divinatoria
360.0
190
L. decolor
368.5 ± 12.3
173.9 ± 7.7
L. entomophila
379.9 ± 7.44
175.0 ± 6.92
L. paeta
352.8 ± 10.0
197.5 ± 9.0
In hand Liposcelis decolor
338.2 ± 11.24
175.3 ± 5.79
Source: www.padil.gov.au/ppt/index.php?q=node/468 pbtID=200,
Ghani and Sweetman (1951), Kucerova (2002).

Excretory
particle

10 m

Head length = 40.0 µm
Head width = 30 µm
Abdomen = 118.4 µm
Abdomen width = 102.4µm
Number of legs = 8
Each Leg = four-segmented
Leg = 72-80 µm in length
Excretory globule = 14.4 µm

Fig. 9. A microscopic parasitic mite associated with L. decolor- Magnification: 45 x 10X.
Occurrence of a microscopic mite with Liposcelis: In our studies, we found a microscopic mite associated with
the insect (Fig. 9). Each leg of which was 4-segmented measuring 72.8 µm in length. Its head measured around 40
µm in length and 30 µm in breadth. The abdomen was 118.4 x 102.4 µm in size. It is not clear whether the mite
parasitized the organism or not. Although association of microscopic mites may be seldom observed but Bell
(2011) suggested that the parasitism of mite with Liposcelis appears to be questionable as insect and mite
penetration and contamination may have taken place as independent events of these organisms entering the food
source (Bell, 2011). Further research is needed in this respect.
DISCUSSION
The basic morphological characters typical for Liposcelis spp. adults are also valid for nymphs. The body is
translucent to brown in colour, dorsiventral depressed, apterous, abdomen elongate oval, head is prognathous and
eyes are bulging compound. The antennae are made up of c 15 (sometimes 17) segments – at least some annulated.
The median lobe of the pronotum is transversely oval. The hind femur is strongly dilated with a protuberance at the
point of greater width. The hind legs not extended beyond the apex of the abdomen and antennae not longer than ½
to ¾ the length of the body (Kućerová et al., 2009). The abdomen is plain unmarked dorsally in adult L. decolor
and striped in L. entomophila. Genus Liposcelis is similar to Embidopsocus. There exists easy diagnosis of adults
and nymphs is the shape of the hind femur. The hind femur of Embidopsocus is not strongly dilated and lacks the
protuberance (Kućerová et al., 2009).
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In present studies, identification key of Liposcelis species suggested by Opit et al. (2008) was followed which
have differentiated seven Liposcelis species as given below. This scheme used various morphological characters
based on Mockford (1993).
1. Liposcelis bostrychophila Badonnel – Abdomenal terga 3-4 with posterior membranous band. Shoulder bristle is
short not much longer than other setae of the edge of lateral lobe of pronotum. Lateral pair of prosternal bristles
located posterior to the middle of prosternum. Ommotidia seven in number.
2. Liposcelis bruuea Motschusky – Posterior part of abdomen darkened (abd. 8-10). Shoulder bristle is long and
strong with single supplementary bristle on each lateral pronotal lobe. Ommotidia seven in number. All prosternal
bristles anterior to middle of the prosternum. Has two long curved acuminate (gradually tapering to a sharp point)
setae on epiproct.
3. Liposcelis corrodens Heymons – Abdominal terga 3-4 with posterior membranous band. The shoulder bristle is
relatively long, 1.5 -2.0 times the length of the other setae on lateral lobe of pronotum. Has lateral pair of prosternal
bristles located posterior to the middle prosternum. Ommotidia seven in number.
4. Liposcelis decolor (Pearman 1925) – Abdominal terga 3-4 not with a posterior membranous band (at least in the
middle). The shoulder spine is long and strong. Has no supplementary bristles on each of the pronotal lobe. All
prosternal bristles anterior to middle of the prosternum. Ommotidia 7 in number.
5. Liposcelis entomophila (Enderlain) – Abdominal terga 3-4 not with a posterior membranous band (at least in the
middle). Abdominal terga with purplish markings on the side (fading in the middle). The shoulder bristle is long
and strong.. Has 4 supplementary bristles on each lateral pronotum. All prosternal bristles anterior to the middle
prosternum. Ommotidia 8 in number.
6. Liposcelis paeta Pearman – Body colour white to pale yellow. Head and thorax darker than abdomen.
Abdominal terga 3-4 with a posterior membranous band. The shoulder bristle is small and inconspicuous. Has a
lateral pair of prosternal bristles located posterior to the middle of prosternum. Ommotidia 3 in number.
7. Liposcelis fusciceps Badonnel – Abdominal terga 3-4 not with a posterior membranous band (at least in the
middle). Abdominal terga 3-8 have an obvious sclerotized strip along anterior margin. The shoulder bristle is long
and strong. Has two supplementary bristles on each lateral pronotal lobe. All prosternal bristles anterior to the
middle of prosternum. Ommotidia 8 in number.
Based on the characters described above and compared with the data scheme of Opit et al. (2008), the insect in
hand appears to be Liposcelis decolor. Using SEM studies, Kucerová et al. (2002) have reported Liposcelis paeta
from Pakistan which has also been reported from UAE, USA, China, Czechoslovakia and Croatia. L. paeta,
however, differs from L. decolor. L. paeta has small and inconspicuous shoulder spine and only three ommotidia
whereas L. decolor has shoulder spine long and strong (with no supplementary bristles) and ommotidia seven in
number. L. decolor is among the four newly reported species of Liposcelis (L. bostrychophila, L. corrodens, L.
decolor and L. kaleri) from Iran (Jalil zand et al., 2005). Since psocids of genus Liposcelis are difficult to identify
morphologically, molecular method, as used by Qin et al. (2008) to identify some of Liposcelis species, need to be
employed to study this insect.
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