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Abstract: The diversity of coleopteran species was studied at three different selected
areas in Dhaka city from December 2016 to November 2017. A total of 11,397
individuals of 56 coleopteran species belonging to 50 genera, including 15 families,
were recorded in the study areas during the study period. Of them, 47 species (4916
individuals) of 13 families were found at the Ramna Park, 48 species (2441
individuals) of 15 families at the National Botanical Garden, and 42 species (4040
individuals) of 11 families at the Atomic Energy Research Establishment (AERE)
campus. A total of 30 species, 25 genera, and 11 families were common in these
three study areas. At the Ramna Park, the highest species richness included the
family Chrysomelidae (34.04%), and the lowest was under the six families including
Staphylinidae, Bostrichidae, Nitidulidae, Geotrupidae, Erotylidae, and Scarabaeidae
(2.13%). At the National Botanical Garden, the maximum number of species was
recorded under the family Chrysomelidae (6.24%), and the lowest was under seven
families including Staphylinidae, Bostrichidae, Nitidulidae, Geotrupidae, Erotylidae,
Elateridae, and Dermestidae (2.08%). The maximum number of coleopteran species
was identified under the family Chrysomelidae (35.71%), and the lowest was under
six families including Staphylinidae, Cerambycidae, Nitidulidae, Geotrupidae,
Elateridae, and Dermestidae (2.38%) at the AERE campus. The Shanon’s Diversity
Index (H') and Simpson’s Index (A) indicate high coleopteran diversity at the Ramna
Park (H'=3.41, A=0.05), the AERE Campus (H'=3.07, A=0.06), and the National
Botanical Garden (H'=2.93, A=0.08). The high species evenness in the Ramna Park
(J’= 0.89) and the AERE campus (J’= 0.82) indicates that the species were evenly
distributed, whereas at the National Botanical Garden (J’= 0.76) they were
comparatively less evenly distributed. The calculated Sorenson’s Coefficient (CC) is
0.66, indicating that these three communities were fairly similar or overlapped. The
Community Dominances were 21.03%, 32.16% and 18.66% for the Ramna Park,
National Botanical Garden, and AERE campus, respectively.

Key Words: Coleopteran Diversity, Diversity Index, Species Evenness, Community
Similarity and Dominance.

INTRODUCTION
Coleopterans (Insecta: Coleoptera) are the most diverse, species-rich and major
ecosystem service providers than any other order, representing about 25% of all
known type of animal life forms (Powell 2009, Foster and Rosenzweig 1995).
Coleopterans are herbivores, predatory, scavengers and organic decomposers
with highly specialized host range or life cycles (Thakare and Zade 2012). They
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distribute from forest to the desert, subterranean caverns and in freshwater
habitats (Booth and Pope 1989). Study of the whole beetle component of forest
diversity has been seriously hindered owing to the lack of identification
manuals. Beetles are about 40% of all described insect species and new species
are discovered regularly (Hammond 1992). About S00 families and subfamilies
are recognized under four suborders (Powell 2009). About 1,50,88 species are
known among 3,50,000 coleopteran species from Indian region (Kuschel 1990).
Various colorful coleopterans are found in different places in Bangladesh.
Environment factors such as vegetation, food availability, temperature and wind
exposure always influence the patterns of coleopteran diversity (Khan et al.
2004). Begum and Oppenheimer (1981) observed seasonality, habitat, food, and
partial distribution of 36 coleopteran species from different parts of Bangladesh.
A total of 24 species of Scarabaeidae under three sub families (Rutelinae,
Dynastinae and Aphodiinae) have been recorded by Kabir et al. (1990) in
Bangladesh. In total, 395 Coleopterans were observed in four study areas of
Chittagong University campus (Nasiruddin and Shiuli 2017). A total of 14
species have been listed of coleopterans at Chittagong University campus in
Bangladesh by DNA barcoding of malaise trap collection (Mazumdar et al. 2021).
Dhaka is the metropolis of Bangladesh having a tropical savanna climate which
is very comfortable for coleopterans. However, no detail study has done on the
coleopteran diversity in Dhaka city. The aim of this study was to investigate
coleopteran abundance, species diversity, richness, evenness, community
similarity, and dominance at the three selected areas in Dhaka city, Bangladesh.

MATERIAL AND METHODS

Study Area and sampling procedure: This research was carried out in the
Ramna Park, National Botanical Garden and AERE campus (Fig.1). Several
methods were used for sampling beetle. Sweep netting was used to collect
insects from above-ground vegetation and foliage. Some species were collected
by hand picking. Mostly aerial beetles were collected using sweep net. Ground
dwelling beetles were collected with pitfall trap (Nayundo and Yarro 2007). Other
types were collected by insect net. Collected insect were stored and killed by
keeping them in killing jar filled with 70% alcohol. In every month in any type of
weather beetles were counted diurnally at a constant time usually from 8 am to
1 pm and 2 pm to 4 pm. The survey was done in 15 days interval in a month.
Collecting areas constitute 100 m area surrounding the spot facilities.

Preservation: After the collection of beetle from field, envelope or collecting
jar had been used for temporary storage of the insects. Then they were carried to
the Entomology Laboratory of the Department of Zoology, Jagannath University.
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Then they placed in 70% alcohol or water for killing and keep outside as soon as
possible for colour preservation. Each envelope was labeled with paper and
permanent ink or marker pen. Then the specimen was stretched by a stretching
board and preserved in wooden box by pinning for further taxonomic analysis.
Other large beetles were dried by pinning in laboratory.

A tomic Energy
Research
Establishment
(AERE

National Botanical
Garden

Fig.1. Map of the Dhaka district of the three study areas.

Identification: Photographs of the beetles were taken with the aid of a digital
camera (Sony, DSC-W610). The identification was done with the standard keys
(Bousquet 1991, Choate 2003), available literature (Caspers 1976) and the
coleopteran related websites. The abundance of coleopteran status included in
five categories. Species which observed a total of abundance exceeding 50
individuals were described as very common (VC, more than 50 sightings),
common (CC: 11-50 sightings), rare (RR: 4-10 sightings), very rare (VR: 2 or 3
sightings), Single Specimen (SS) (Kuschel 1990).

Data analysis: Data were analyzed by making diversity and dominancy
index. Species diversity (Shannon-Weiner index), Component of dominance
(Simpson dominance index), Species Evenness (pielou index), Community
Similarity and Dominance were analyzed. Comparative species diversity for three
different locations to measure their dominancy was also analyzed. The recorded
species in this research was ranked on the basis of relative abundance of the
individuals. Sampling completeness was calculated as ratio of observed species
richness to the average species richness estimate value and expressed as

percentage.
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Diversity Analysis: As models as a measure of diversity the experiment used
Shannon’s Diversity Index (H’) (Shannon and Weiner 1949) and Simpson’s Index
(A) (Simpson 1949). The formulae for the two indices:

Shannon’s Diversity Index (H') = Ximpiin P Simpson’s Index (A) = ¥i-, pi?
Where, p = the proportion (n/N) of individuals of one particular species found (n)
divided by the total number of individuals found (N), In = the natural log, £ = the
sum of the calculations and S = the number of species. The range of optimum
values of H' are generally between 1.5 and 3.5 in the most ecological researches,
and the value is rarely greater than 4.

Simpson’s Index of Diversity (1- A): It shows measurement of diversity by
which the probability of two randomly selected individuals in a community
belongs to different categories e.g. species can be recognized. Its value ranges
between O and 1, where, high scores (close to 1) and low scores (close to 0) show
high and low diversity, respectively (Simpson 1949).

Simpson’s Reciprocal Index (1/A): It measures the relative biodiversity of a
community which is used to compare communities to identify intrinsic qualities.
A high index value indicates a stable site with many different richness and low
competition. A low value of 1/A represents a site with a few potential niches
where only a few species dominate. This value may alter in response to the
ecological interference (MacDonald et al. 2017).

Species Richness (SR): The following equation which was used for Species
5-1
Richness, SR = oz ’ Where, S= Total number of species in a sample, N= Total
number of individuals of all species (Gleason 1922).
Species Evenness (J'): Species evenness (J) (equitability) was calculated using

the formula of: J'= H/ In 5, Where, J' = Species Evenness, H'= Species Diversity,
S = Number of the species (Pielou 1966).
Community Similarity (CC): It is expressed by Sorenson’s Coefficient (CC).

ic
—— (Sorenson 1948), Where,
5y #5485,

The formula is: Sorenson’s Coefficient (CC) =
C= The number of common species in the three communities, S;=Total number
of species found in community 1, Sp;= Total number of species found in
community 2, Sz= Total number of species found in community 3.

Community Dominance (CD): Percentage of abundance contributed by two

most abundant species is the simple community dominance index. The equation
. yl4y2
is: CD (%) =

%100, Where, y;= number of individuals of most dominant

species or the rank-1 species, y» = number of individuals of the 2nd dominant
species or the rank -2 species.

y = Total number of individuals of all species (McNaughton 1968).
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Results and Discussion

A total of 11,397 individuals of 56 species of 50 genera belonging to 15
families recorded from the Ramna Park, National Botanical Garden, and AERE
campus (Table 1, 2 and 3). Of them 47 species (4916 individuals) under 13
families were found in the Ramna Park (Table 1), 48 species (2441 individuals)
under 15 families were found in National Botanical Garden (Table 2), and 42
species (4040 individuals) under 11 families were found in Atomic Energy
Research Establishment (AERE) (Table 3). In three study areas, a total of 30
species, 25 genera and 11 families were in common. Each of the study areas the
highest species richness found under the family Chrysomelidae in which 16
species at the Ramna Park, 13 species at the National Botanical Garden, and 15
species at the AERE campus. An analogous study was conducted by
Kalaichelvan et al. (2005) at Central India that revealed a total of 95 species
under the family Chrysomelidae.

At the Ramna Park, family-wise coleopteran species richness and
population are shown in the Fig. 4 and 5. The highest coleopteran species was
under the family Chrysomelidae (16 spp., 34.04%) followed by Coccinellidae (14
spp., 29.79%), Curculionidae (3 spp., 6.38%), Carabidae, Cantharidae,
Cerambycidae, Tenebrionidae (2 spp., 4.26%), and the lowest was in the 6
families included Staphylinidae, Bostrichidae, Nitidulidae, Geotrupidae,
Erotylidae, Scarabaeidae (1 sp., 2.13%) (Fig. 4 and Table 1). The peak population
was in the family Chrysomelidae (2199) and the minimum in the family
Tenebrionidae (6) (Fig. 5). The maximum population was recorded in the month
of March (14.04%) followed by April (12.71%), February (12.63%), May and
January (10.80%), June (8.28%), July (7.20%), September (5.13%) December
(7.16%), August (5.07%), October (3.42%), and the minimum was in the
November (2.77%) (Fig.6). Among them, Aulacophara foveicollis (532) was the
most dominant species followed by Altica chalybea (319) and Monolepta signata
(313) (Table 1). On the other hand, Ambrosiodmus rubricollis and Amara
ampicollis (1) were in the lowest population followed by Teragonothorax gyllenhali
(2), Propylea dissecta, Crypticus quisquilius, Gonocephalum coriaceum (3),
Amalusha emorrhous and Dicladispa testacea (6), Ocys harpaloides (10). Among
observed species 24 were very common (VC), 13 were common (CC), 4 were rare
(RR), 4 were very rare (VR), and 2 were single (SS) (Table 1). A preliminary study
was conducted by Sharma et al. (2004) on beetles in kalatop-Khanjjiar Wildlife
Sanctuary, Himachal Pradesh that recorded 18 species under 16 genera
belonging to 9 families.

Family-wise coleopteran species richness and population at the National
Botanical Garden are shown in Fig. 4 and 5. The highest coleopteran species
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was in the family Chrysomelidae (13 spp., 6.24%) followed by Coccinellidae (10
spp., 20.83%), Curculionidae (5 spp., 10.42%), Carabidae (4 spp., 8.33%),
Cantharidae, Cerambycidae, Tenebrionidae, Scarabaeidae (2 spp., 4.17%,), and
the lowest was in the 7 families included Staphylinidae, Bostrichidae,
Nitidulidae, Geotrupidae, Erotylidae, Elasteridae, dermestidae(1 sp., 2.08%,)(Fig
4 and Table 2). The peak population was in the family Coccinellidae (892) and
the minimum in the family Dermestidae (4) (Fig 5). The maximum population
was recorded in the month of April (12.86%) followed by February (11.43%),
January (11.14%), March (10.86%), May (10.77%), December (8.32%), June
(8.11%) July (6.39%), September (5.78%), October (5.49%), August (5.00%), and
the minimum was in the November (3.85%) (Fig.6). Cheilomenes sexmaculata
(502) was the most dominant species followed by Atrecus affinis (283) and
Coccinella transversalis (191) (Table 2). While A. emorrhous and T. gyllenhali (1)
were in the lowest population followed by O. harpaloides and Exochomus flavipes
(3), Acalles aubei, Henosepilachna pusillanima, Oenopia quadripunctata and
Dermestes lardarius (4). Among observed species, 11 were very common (VC), 24
were common (CC), 9 were rare (RR), 2 were very rare (VR) and 2 were single
specimen (SS) (Table 2). McCormack et al. (2021) represented 21 diverse families
including Curculionidae, Scarabaeidae, Carabidae, Tenebrionidae, and
Cerambycidae, whereas the family Staphylinidae comparatively less diverse in
Lizard Island of Great Barrier Reef Australia.

At the AERE campus, family-wise coleopteran species richness and
population are shown in Fig. 4 and 5. The highest coleopteran species was in the
family Chrysomelidae (15 spp., 35.71%) followed by Coccinellidae (12 spp.,
28.57%), Curculionidae (4 spp., 9.52%), Tenebrionidae (3 spp., 7.14%),
Cantharidae (2 spp., 4.76%), and the lowest was in the 6 families included
Staphylinidae, Cerambycidae, Nitidulidae, Geotrupidae, Elateridae, Dermestidae
(1 sp., 2.38%) (Fig 4 and Table 3). The peak population was in the family
Chrysomelidae (1878), and the minimum in the family Dermestidae (2) (Fig. 5).
The maximum population was recorded in the month of March (14.85%)
followed by April (13.64%), February (12.65%), January (11.26%), May (10.50%),
Dec (9.06%) June (8.04%), July (5.89%), August (4.95%) September (3.71%),
October (3.00%), and the minimum was in the November (2.45%) (Fig.6). In this
study area, Aulacophara foveicollis (381) was the most dominant species followed
by Cheilomenes sexmaculata (373) and Atrecus affinis (335) (Table 3). Whereas,
Dicladispa testacea (1) was in the lowest population followed by Dermestes
lardarius (2), Platydema sp. (3), Aspidomorpha sanctaecrucis and Amalus
haemorrhous (4). Among recorded species, 18 were very common (VC), 12 were
common (CC), nine were rare (RR), two were very rare (VR) and one was single
(SS) (Table 1). Similar work carried out by Khan et al. (2007).
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The current findings were concurred with those of Kazmi and Ramamurthy
(2004), who found 99 species of Coleoptera from Rajasthan's Thar desert,
belonging to 60 genera in 13 families. In the present investigation, the three
research locations illustrate the various diversity and abundance of Coleoptera.
While Chandra (2012) described 24 species of scarabaeid beetles from Madhya
Pradesh, only two scarabaeids were included in the current study. Begum and
Oppenheimer (1981) also identified 35 species under eight genera, of which 20
species belong to the genus Onthophagous, three species of each of the genus
Caccobious and Oniticellus, and one species each of the genus Copris,
Heliocopris, Onitis, and Gymnopleurous from various regions of Bangladesh.
Moreover, 24 species of Scarabaeidae were discovered in Bangladesh by Kabir et
al. (1990). Bouchard et al. (2005) counted 73 species of weevils from southern
Quebec, Canada, while the current study only included five species of weevils.
Whereas the current study had a total of 16 leaf eaters, Kalaichelvan and Verma
(2005) surveyed and collected 95 species of leaf beetles from Bhilai-Drug,
Central India. Several families of beetles, including the Carabidae and
Tenebrionidae, were noted by Irshad and Haq (2010). Similar to that, the current
survey contained three species of Tenebrionidae and four species of Carabidae.
During a thorough investigation of predatory Coccinellid beetles conducted by
Khan et al. (2007) over a period of seven months in the Chitral District of
Pakistan, a total of 12 species belonging to nine genera were recorded from 12
different sites. According to Hava (2005), the UAE is home to nine Dermestidae
species. Three new species were also discovered at that time. In total, 14
different species of ladybird beetle were identified in the current investigation.
Environmental factors like vegetation, food availability, temperature, and wind
exposure, as per Khan et al. (2004), consistently affect the patterns of
coleopteran diversity. In a New Zealand case study carried out by Kuschel
(1990), he referred to 982 beetle species from 65 families, of which 753 were
found endemic in that region. In contrast, in Bangladesh, proper scientific work
on coleopteran species needed to be explored.

The values of various indices of species diversity at the Ramna Park, National
Botanical Garden, and AERE campus are shown in Tables 1, 2, and 3,
respectively. In this study, Shanon’s Diversity Index appears to have a high
value and Simpson’s Index provides the low value in this study, indicating
plenteous diversity richness for coleopteran species in these three selected
areas. Ganeshaih et al. (1997) stated that the diversity index H' appears useful
because it incorporates species richness. As per Ludwing and Reynolds (1988),
the value of A decreased as diversity increased. Simpson’s Index of Diversity and
Simson’s Reciprocal Index of these three areas represent high coleopteran
diversity. The evenness index provides insight into the relative abundance of the
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species in the community. Sanjayan et al. (1995) showed that the value of E
tends to be zero, which indicates that the species has become more dominant in
a community. In this study, the value of E for the Ramna Park (0.89) and AERE
campus (0.82) is high, which shows the species are evenly distributed, while at
the National Botanical Garden (E = 0.76) is comparatively low, which means the
National Botanical Garden is less evenly distributed than the two other areas.
Community similarity among the Ramna Park, National Botanical Garden, and
AERE campus is shown in Table 4. The value of Sorenson’s Coefficient (CC) of
these communities is 0.66. Sorensen (1948) stated that its range is from O to 1.
The closer the value is to 1, the more the communities have in common. These
three communities are fairly similar in terms of Sorenson's Coefficient. The
simple Community Dominance index represents the percentage of abundance
contributed by the two most abundant species, which is the maximum at the
National Botanical Garden compared to the other two study areas.

Table 4. Community Similarity among the Ramna Park, the National Botanical Garden, and
the Atomic Energy Research Establishment (AERE)

Community Similarity is measured by Sorenson’s Coefficient (CC).
3c

54545,

Where, the number of species at the three communities (Ramna Park, National Botanical
Garden and Atomic Energy Research Establishment) have in common (C) = 30, the total
number of species found at the Ramna Park (Si1) = 47, the total number of species found at
National Botanical Garden (Sz) = 48, and the total number of species found in the Atomic
Energy Research Establishment (AERE) (S3) = 42.

3x30 530
= =-—=0.66
5, +5,#5,  4T+4B+42 137

The equation is: Sorenson’s Coefficient (CC) =

Sorenson’s Coefficient (CC) =

30
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Fig. 2. Species richness of coleoptera for pooled data over 12 months.



196 Afroz et al.

4916 Ramna Park

4040 AERE Campus

2441 National Botanical
Garden

Coleopteran Population

Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
Month

Fig. 3. Month-wise population cumulative curve of faunal assemblage of coleoptera at the three
selected areas of Dhaka city.
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Fig. 4. Family-wise coleopteran species at three selected areas of Dhaka city.
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Fig. 5. Family-wise populations of coleoptera at the three selected areas of Dhaka city.
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CONCLUSION

The present study provides the checklist of Coleopterans in the three areas
of Dhaka city. In the current study the species accumulation curve could not
attain asymptote after twelve sampling in twelve month indicated that most of
the probable species have not been encountered during the inventorying
process. In this study better knowledge of the abundance, species richness,
seasonal composition and comparative diversity of Coleopteran communities has
been achieved, which should be very useful for improving predictive models and
developing management guidelines for their control measures. It also provides
baseline data for upcoming researchers and gives wide scope for further study. A
long term study is needed to observe the species occurrence in all seasons and
their interaction with the environmental changes, in order to get better and
comprehensive information.
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