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Abstract

Collembola are wingless insects that are widespread and pervasive. These are small agricultural pests, but their
impact as biological agents in the soil formation process is enormous. Many species of collembolan have become
well-known bio-indicators of soil contamination and fertility. In the present study, Collembola were collected
from different natural habitats in the Rajshahi University campus area. From this study, the following
arthroplenoid collembolan genera were identified: Lepidocyrtus sp. and Salina sp., which belong to the families
Entomobryidae and Paronellidae. In this work, the morphological description with morphometrics, as well as the

habitat of those genera, are discussed.
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Introduction

Collembolans, popularly known as "springtails" are
small, soft-bodied, wingless (Apterygota) hexapod
arthropods with incomplete metamorphosis. Most
species are characterized by a forked appendage
(furcula) attached at the end of the abdomen and held
in place under tension from the tenaculum, a
clasplike structure formed by a pair of appendages.
The diagnostic feature of collembolans in the
presence of a tubular collophore is used primarily in
maintaining moisture balance (Hopkin, 1997). There
are currently more than 9,000 described Collembolan
species worldwide (Bellinger et al., 2022).
Arthropleonoid collembola, which has elongated
bodies, district abdominal segmentation (Mutt, 1976;
Greenslade, 1991). The first Collembola were
discovered in Bangladesh in four genera and four
families (Kabir et al., 2008). Collembolan taxonomy
and habitat diversity have been investigated in a
number of natural habitats and locations throughout
the Rajshahi district. The first two genera, viz.,
Rambutsinella and Entomobrya were identified from
the Rajshahi University Campus (Hossain 2010). The
abundance and habitat diversity of springtails of
Rajshahi City Corporation were studied by (Hossain
et al., 2012). Six species of collembolan insects in the
maize field from Puthia Upazila, Rajshahi district
(Hossain et al., 2017) and five species and three
genera were identified from the Rajshahi university
campus (Islam et al., 2018). For the first time, six
collembola species were reported from Padma

Charland (Rahman et al., 2018).

The three new collembolan species records from
Bangladesh (Islam and Nur 2021). An annotated
checklist of the Collembola from the Rajshahi district
of Bangladesh (Islam et al.,2021) was published
recently. Collembola are divided into four orders:
Entomobryomorpha, Poduromorpha, Symphypleona,
and Neelipleona (Fjellberg, 2007). Among the four
orders of Entomobryomorpha, they are an elongated
body shape with a clear separation between the
thorax and the first abdominal segment. The families
Entomobryidae and Paronellidae belong to the order
Entomobryomorpha. The Entomobryidae family is
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the most diversified (Soto-Adames, 2008). Like other
Entomobryomorpha, this family's members feature
lengthy appendages such as antennae, legs, and furca
(Christiansen and Bellinger 1998). Multiciliated setae
on the body and abdominal segment IV longer than
III, crenulated dens, and a tiny mucro with one or two
well-developed teeth distinguish the Entomobryidae
from other families (Zeppelini and Bellini, 2006;
Soto-Adames et al., 2008). There are more than 1700
described species in the Entomobryidae. Paronellidae
(Bomer, 1913) are a medium-to-large-sized family of

Collembola with two subfamilies, Paronellinae and

Cyphoderinae. Imms (1912) described Indian
paronellids for the first time. The Paronellidae family
contains approximately 9o described species

(www.chaosofdelight.org, 2022). The springtail is
found in all types of soil and leaf litter throughout the
world, from Antarctica (Block, 1984) to the Arctic,
and is one of the most widely distributed insects.
They are also abundant in the Himalayas ' newly
fallen snow at 7,742 meters (Yosii, 1966a). Springtails
are biological indicators and they have a critical role
as biological agents in the soil formation process and

in improving soil fertility (Hazra and Mandal, 2007).

These insects have varied feeding strategies and
functional roles within the soil processes. They affect
nutrient availability through interactions with soil
microorganisms, such as the rate of bacterial and
fungal consumption and spore transfer (Cassagne et
al., 2004; Stork and Eaggleton, 1992). The present
study, therefore, aimed to confirm the taxonomic
identification of collembolan fauna from different
natural habitats of the Rajshahi University campus

area, Bangladesh.

Material and methods

Study area

Collembola specimens were collected from the
Rajshahi University Campus area located about
4.8km from Rajshahi City. It is located at 24°22'26”"N
and 88°36’04”E with an altitude 23m above sea level.
Rajshahi University Campus is 753acres/303 hectares
in size. It is situated on the northern bank of the
Padma River (Fig.1).
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Collection of Collembola

Collembola were collected by using the Aspirator
(Lim et al.,, 2007) and Berlese funnel (Beck et al.,
1998). In the field white plate and aspirator were
used. Soil collembola was collected by using a Berlese

funnel in the laboratory.

Preservation and slide preparation

Collembola specimens were preserved in a vial with
70% alcohol. Hoyer's mounting medium was used for
slide-mounting of the specimens. A fluorescent
microscope (OLYMPUS IX-71, USA) was used for
photographic documentation following methodology
(Christiansen and Bellinger, 1998), and Camera

Lucida (10x) was utilized to prepare line diagrams.

Taxonomic identification
Springtails were described at the genera level in this

report, according to the key. The morphological

Fig. 1. Showing the study area and sampling sites: A-Mulberry garden, B-Crop field C-Grassland, and D-Flower

characteristics were compared with the pictorial key
and standard key for identification. Collembola were
identified at the genera level with the help of the
following keys (Fjellberg, 1998; Fjellberg, 2007;
Greenslade, 1991; Hazra and Mandal, 2007; Snider,

1967; Hazra, 2015).

Results and discussion

The Collembolans are divided into two suborders,
each characterized by a distinct body form. The
Collembolans, which have an elongated body, distinct
segmentation in the abdomen come under the
suborder Arthropleona. The morphological and
morphometrics of these collected genera are

described below.

Lepidocyrtus sp.
Body-color with distinct dark pigmented patches with

scales. The first abdominal segment with a dark
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transverse banding pattern. A deep dark-brown
longitudinal patch runs through the first thoracic

segment to the last part of the abdominal segment.

The 1%t and 27 antennal segments are transparent
with a brown color, and the 3™ and 4th antennal

segments are dense with a dark brown color. At the

beginning of the last abdominal segment, with a dark-
brown rounded circle. The fourth abdominal segment
at the midline is more than twice as long as the third,
with simple or absent dental spines. Dens crenulate
and mucro bidentate. Eye pigment is present with
eyes 8 + 8 on each side. All of the characteristics

discussed here are based on Fig. 2 (A-B).

Table 1. Morphometric measurements of recorded Collembolan genera.

Parameters: Length (um) Lepidocyrtus sp. Salina sp. (i) Salina sp. (ii)

Antenna 15t segment 54.21 68.86 15.69

and segment 53.19 109.92 129.04

31d segment 38.18 78.71 183.59

4t segment 45.67 89.92 172.97

Total antennal length 191.25 347.41 501.24
Head 87.17 75.27 94.00

Thorax 113.47 84.88 116.49

abdomen 204.30 198.19 244.75

Furcula Manubrium 102.22 098.25 108.29
Dentes 160.54 123.30 147.93

Total length of Furcula 262.76 221.55 256.22
Total body length 858.95 927.29 1212.7

Morphometric measurements

Body length is 858.95um (antennae to furcula). The
total antennal length is 191.25um, and the fourth
antennal segment is longer (45.67um) than the third
antennal segment. Head, thorax and abdominal
length is 87.17um, 113.47um, 204.30um, respectively.
Dentes are larger (160.54um) than the marubrium
(102.22um), and the total furcula length is
262.76um—the morphometric data mentioned in
Table 1.

Habitat
This genus is very rare and is found in leaf litter, soil,

and open grassland.

Salina sp. (i)

The body is orange in color. The body is a slender
type. Anteriorly, the head capsule has a dark band
that runs through the bases of the antennae and
connects two ocellar fields. The eye patch is normal
and appears as eight isolated black circles, each

corresponding to an ocellus. This species does not

have scales. Traditionally, species have been
diagnosed based on color pattern, mucronal and
unguicular shape, number of ungula teeth, and dorsal

chaetotaxy.

This species has large antennae with four segments.
In comparison to its body size, antenna 4 is
segmented and elongated. Antennal segments I, II,
and III are distally dark. Dentes are smooth and free
of dental spines, and mucro is about one-quarter the
length of dens. Dentes are larger than manubrium. All
of the characteristics discussed here are based on Fig.
2 (C-D).

Morphometric measurements: The total length of the
body (antennae to furcula) is 927.29 pm. The
antennal length is 347.41um. The lengths of the head,
thorax, and abdomen are 75.27um, 84.88um, and
198.19um, respectively. Dentes are longer (123.30um)
than marubrium (98.25um), and the total length of
the furcula is 221.55mpum. The morphometric data

mentioned earlier is shown in Table 1.
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Fig. 2. Microphotograph and line diagram: A-B. Lepidocyrtus sp., C-D. Salina sp. (i) and E-F. Salina sp. (ii).

Habitat

This species is found almost everywhere.

Salina sp. (ii)

The color is very significant for the identification of
this species. The body is a solid color, and the
antenna has four segments. The eye patch is normal
and appears as eight isolated black circles, each
corresponding to an ocellus. Body is without scale.

Each side of the thoracic tergal margins (Thorax-I to

Thorax-III) has two thin pale brown lines. The
pigment is usually present in the form of a faint
purple in the middle of the abdomen, and a visible
brown patch runs from the thoracic segment II to the
abdominal segment IV. Dentes are smooth, dental
spines are absent, mucro is less than a quarter the
length of dentes, and manubrium is smaller than
dentes. All of the characteristics discussed here are
based on Fig. 2(E-F).
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Morphometric measurements

The length of the body from antennae to furcula is
1212.7um.Total antennal length is 501.24um, head,
94.00um,
116.49um, and 244.75um, respectively. Dentes are

thorax, and abdominal length are
longer (147.93um) than marubrium (108.29mpum),
and the total length of the furcula is 256.22um. The
morphometric data mentioned earlier is shown in

Table 1.

Habitat

This species is found in leaf litter and open grassland.

In the present study, three genera were recorded. The
first is a genus of Lepidocyrtus, and the other two are
genera of Salina. Lepidocyrtus is a slender springtail
and the second biggest genus (Bourlet et al., 1939) in
the Lepidocyrtinae subfamily (Wahlgren, 1906) of the
family Entomobryidae. At least 30 described species
of Lepidocyrtus exist. This genus is distinguished by
four-segmented antennae, eight eyes, and a bi-

dentate mucro with a basal spine, finely ciliate scales,
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and a lack of dental spines (Hazra and Mandal,
2007), which is similar to our present findings.
Salina (MacGillivray, 1894)is a medium-sized
(Bellinger et al., 2022) genus of Paronellidae with
approximately 200 species described worldwide.
Members of Salina show a very homogenous
morphology that makes the separation of species
difficult. Species have been diagnosed based on color
pattern, mucronal and unguicular shape, number of
ungula teeth, and dorsal chaetotaxy. Body scale-like
setae, the eye patch is normal and appears as eight
isolated black circles, each corresponding to an
ocellus

and dark pigment wusually present

(Greenslade, 1991).

The body is mostly dark or variably pigmented, with
thoracic tergites II, III, and abdominal tergites I, II,
and margins darker, and II, occasionally, with faint
violet pigment (Hazra and Mandal, 2007). Our
described genus characteristics are based on the
characteristics.

above-mentioned  pattern  of

:T”’”““’mW

A

B C

Fig. 3. A-B. Dentes structure pattern of the genera Lepidocyrtus and Salina. C. Eye arrangement of the genus

Lepidocyrtus.

Key to the genera of Lepidocyrtus sp.

1. Dentes crenulate (Fig. 3A)... ccoovevvevvievieneerververeeneennes 2
2. Body with scales........coceevuevirienerieniinieneneneeee e 3
3. Mucro bidentate........cc.covveeeeveercereeneeeereeeereeeeeeenns 4
4. Dentes with scales on ventral surface...................... 5

5. Forth abdominal segment at midline more than
twice as long as third........ccecevevverievieneneniensierenenene 6

6. Eyes 8 + 8(Fig. 3C).cccceveerervuenenerceennenne Lepidocyrtus

Key to the genera of Salina sp.
1. Dentes smooth (Fig. 3B)......cccceevvivernieniienieniienieenne 2

2. Dental spines absent

3. Mucro less than %4 as long as dens (Subfamily

Paronellinae).......cooevveevieveeeeeiineeeeceeeee e Salina

Conclusion

Collembolans are a major part of the soil biota. The
genera described above are usually found in different
natural habitats of the Rajshahi University campus
area. Three genera are described in this paper, and
common characteristics like body length, color, head
position, eye pattern, antennae, thorax, abdominal
length, furcula structure, etc., are used for the

determination of genera. This preliminary report on
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some Arthroplenoid Collembolan genera will help the
researcher to explore the ecology and distribution of

species in Bangladesh.
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