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Abstract:

The study Based on the extranal Morphology of each species. i.e Body coloration, elytra length shape, legs
colour , antennal segments, pronotum size and color as well. And measurement of all body parameters
considerd as a mm. Present study was conducted as a Morphological Study of Four genera of Beetle from
District Badin. A total of 932 speciemens was collected and sort out into 4 genera, 5 species and 3 families.
i.e. Chrysomelidea Chrysolina graminis. (Linnaeus, 1758), Carabidea Anthia sexguttata sexguttata
(Febricus, 1775) and Carabus hortansis (Linneus, 1758) Scarabidea Melolontha hippocastine (Fabrics
1801) and Melolontha pictoricus(Megrela 1851). This study will identified accurate species of each genra
from District Badin. C. gramins was the most abundant species (30% of the total collected individuals),
followed by M. hippocastine (25%), M. pictroicus (20%), A. s. sexguttata (15%) and C. hortansis (10%).
From this District is no more work on Coleoptera.
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INTRODUCTION:

Beetles belong to the Coleopteran order and it's about 400,000 species described
throughout the world (Hammad 1992)- . These are based on Morphological appearance
and traditional appearance on taxa. Types of beetles are very wide. It comes many
shapes as well as colors and length may vary form 0.4 mm to 80mm. Many Morphological
traits maybe evaluated and used as tool contributing to understand the function of
coleopterans in the environment e.g., longer body length and darker coloring related to a
higher level of forest cover (Vandewalle et al. 2010). These are considered effect and
response traits because insect size is linked to dispersion capacity and coloring to protect
against predators and temperature maintenance (Talarico et al.200).

Insect diversity and abundance are associated with body size (Siemann et al. 1996). Body
size influences the way organisms perceive the environment (Zinger et al. 2019). Insects
significantly disperse with lower body sizes to escape predators during unfavorable
circumstances (Talarico et al.2007). The response of beetles to disturbance or habitat
structure is associated with the beetle’s functional traits. Ground beetle with larger body
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size, longer legs, larger eyes, longer antennas, and darker colors dominate the more
forested landscapes (Vandewalle et al. 2010).

There is a dearth of knowledge on Coleopterans in Pakistan (Ahmed et al., 2017), notably
in Sindh's Badin area. Thus, Purpose of present study research work is to know the
identity of each species collected from district Badin because bad in is Costal line areas
and beetles are present in it in maxium numbers. That’'s why our study is beneficial for
local people. We easily recognize these species from there physical appearance.

MATERIAL AND METHODS:

The Badin is a district in the Sindh province of Pakistan. Badin is the costal area and there
humidity is increase that,s why beetles speciemns found in high numbers . district badin
have a 5 taulkas and each taulkas have a different temperature that’s the reason their
morphological variation were occour .The study was carried out in the district of Badin,
stretched over 6858 km? with 24° 39' 59.99" N and 69° 00' 0.00" E. Main crops grown in
the area include sugarcane, cotton, rice, wheat, and sunflower. And having a big tress.

Collection protocol

The collection of beetles was carried out by frequent visits to the targeted area in the
morning (9:00-12:00 AM) and evening (3:00-6:00 PM) hours. To assess the beetle fauna
distribution, the study area was divided into four regions: Matli, Tandobhago, Talhar, and
Golachi. Each locality was sampled biweekly for beetles using different insect collection
techniques (pitfall, light trap, and handpicking).

Collected samples were brought to the Advance Entomology Laboratory of the
Department of Zoology at the University Of Sindh Jamshoro Pakistan. All specimens were
kept in insect-poison bottles until they died. The dead beetles were pinned scientifically
with the help of stainless entomological pins through the forepart of the right elytra and
preserved in wooden insect boxes. Specimen ldentification

Based on morphological traits, collected specimens were identified using available
literature and also measurement of various body Parameters. Like length of antenna,
length of pronotum, length of wings, length of legs and total body length. All identified
specimens are preserved at the Advance Entomology Laboratory at the University of
Sindh Jamshoro's Department of Zoology.

Specimen Description

Morphological and taxonomic descriptions of the beetle specimens were prepared using
existing literature; micrometry and photography of collected specimens were conducted
using an Olympus SZX16 stereomicroscope fitted with a digital DP2-BSW (CCTV)
camera.
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Statical analysis:

Each species measured by minium and Maximium size range, mean, and standard
derivation of all Morphomatric characters of five species were recorded. All Statical
analysis were calculated by using M.s Excel (2020).

RESULTS AND DISCUSSION

A total of 932 specimens of beetles were collected from the four selected locations of
Badin district. Five species belonging to four genera under three families were identified
and described in this study. Through these characters we identified each species.

The Morphometric parameters of each species were calculated by mean with standard
deviations. Which are shown in Table no 1, 2 and 3. Each tables are isolated by Families.
Because each family have 2 species with different genre so some variation occurs in size,
shape and length of antenna, length of pronotum, and total body length of each species
is different from one another. Each species male and female have little bit difference in
their size. These variation occurs on seasonal temperature changes. Or crops fertilizers.
In table no 4. Showing the percentage of 3 families which is most dominated family and
then Table no 5 showing the percentage of five spcies the most abundance species
shows in this table.

A. Anthia sexguttata sexguttata (Febricus, 1775)
Morphological features:

The body Color of this species is black having a Six White spots in their body. Two spots
on pronotoum while four on elytra. Antenna are filiform in both Male and female. Color of
antenna are black with white spures. Pronotum is wage shape in male while in female
triangular type. Color of pronotum is black and White spots are present on both sides.
Elytra are oval shape in both sexes. Coloration of elytra is black and four white spots are
present in male as well as female. Legs are spiny and 5 tarsus segments are present in
both male and female. Six abdominal segments in both sexes. ldentify this species
through their pronotum shape and size of species.

Remarks:

Anthia sexguttata species was closely related to Cicindeline sexguttata. It is six spotted
beetles commonly called tiger beetle. Dube (1986) reported the Circadian rhythms in the
compound eyes of the carabid beetle. Later Robert et al. (2009) reported this species
from southern India. In 2010, Martin reared six spotted ground beetles. Aland et al. (2012)
reported this species from India and Imran et al. (2016) from the Makran division of
Pakistan. During the Kharif season, Madhukar et al. (2018) reported this species from the
Bhandara district of Maharashtra, India. In our study, we have found this species in the
Badin district of Sindh province, Pakistan.

Dec 2022 | 59



Xi'an Shiyou Daxue Xuebao (Ziran Kexue Ban)/

Journal of Xi'an Shiyou University, Natural Sciences Edition
ISSN: 1673-064X

E-Publication: Online Open Access

Vol: 65 Issue 12 | 2022

DOI 10.17605/0SF.I0/HF98M

B. Carabus hortansis (LINNAEUS 1758)
Morphological features:

Body color of this species is black. Antenna are filiform Color of antenna is black.
Pronotum is black color .in male and narrow while in female is wider. Elytra is black color
with golden Punctures in both sexes. Legs are spiny and having a 5, 5 tarsus. With black
color. Identify this species through punctures which is present in elytra.

Remarks:

This species closely related to Calosoma chlrosticum. C. hortansis has small golden spots
on body and generally called ground beetle (Carabidea). Firstly, in Europe, Turin (2003)
reported this species. Later Lucija et al. (2004) worked on the taxonomy of Genus carabus
from Crotia. Hatteland and Hauge (2007) firstly reported this species from Norway. Then
Zelazna et al. (2005) reported this species from Institute of Systematics and Evolution of
Animals, Polish Academy of Science. Yarwood et al. (2021) revealed that body size of C.
hortansis is indicative of movement capacity in both sexes. We found this species first
time From Distric

C. Melolontha hippocastani (Febricus, 1801)
Morphological features:

Body Colour of this species is Brown-red with white rough spures.Antenna are Lemellated
shape. Colour of Antenna are brown and seven plates in male while in female have six
plates.Pronotum is wider with concave shape colour is brown red.Elytra is brown colour
with 4 Scattered parallel lines in both elytra with white spures. The pygidium are shorter
and knobbed.Legs are spiny and hairy brown colour.Abdominal segments are six. The 15t
to 4" segments is black.and last 2 segments are light brown. Identify this species through
antennal segments and pygidum knobbed.

Remarks:

This species closely related to (Rhizotrogus majalis).This specie have brown red in color,
it is a major pest of forest and crops. Gavrilova (2010) he reported this species from
Serbia. After that M.Svestka (2010) he observe the changes in the abundance of this
species .Later in 2007 Martinek work on this species to manage content in food. Then
Pernas et,al (2017) They observe the bacteria present in the forest cockchafer. And in
2020 Eligio he found this species from strawberry plant. Pedrazzini (2021) he observe
this species on the development of SNP-Based tool for identification from Central
Europe.we found this species from Badin district.

D. Melolontha pictoricus (Megerls, 1812)
Morphological features:

The body colour of this species is Black to red-brown.Antenna are Lemellated form. In
both sexes male have seven leaves while female have six leaves.Pronotum are blck
colour. And brown red margin irregular pale hairy.Elyra is red-brown with four scattered
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parallel ridges.Legs are spiny and black color.Pygidium are wider and rounded.in both
male and female.

Remarks

This species closely related to Melelontha Phyllophag. Krell (1864) he work on this
species from kraatz. After that P.AS.POPV (1960) he found this species from organization
of Sofia. Later in (1999) Rey found this species from Greece. Then T.Giannoulis (2011)
his work on the evolution of various species of melolontha. Then Trotus et;al (2013) found
this species from Roman. We found this species from District Badin.

E. Chrysoline gramains (Linnaeus 1758)
Morphological features:

Body colour of this species is Mattlic Green.Antenna are clubbed form. Colour is light
brown. Pronotum is wider with concave shape. Matllic green colour.in both sexes. Elytra
colour is green having no any punctures or lines. Legs are spiny and colour is brown
Ventral side is full cover with brown hairs.in both male and female. Abdominal segments
are 5 visible with green colour. Identify of this species through size of male and female.

Remarks:

This species closely related to the C. herbacea because C. harbacea are almost same
size and color. Chapmen in 2006 he reported this species from river bank of York. Then
in 2007 Chapmen again worked out on land scape and fine scale movement of leaf beetle
from UK. Later Michael Schmitt (2011) he reported distribution of leaf beetle in central
Europe. Then in 2017 Julian Hodgon work on Chrysoline graminis species and sub
species from Cambridge shire. After that in 2020 O,Bienkoski work on Chrysloline
Taxonomic review.

There is no work in Pakistan and Sindh level. We have found this species from first time
in District Badin lower Sindh Pakistan.
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Figure 1. Beetles collected and identified from different localities of the district

Badin.

Table 1: Morphological Parameter of family Carabidea.

Family Carabidea
Meanz SD(mm)
Body parameters Antia sexguttata sexguttata Carabus hortansis
Female (05) Male(05 Female (05) Male(05)
Length of Antenna 16.20 + 0.389 15.70+0.364 | 6.14+0.191 | 5.631+0.397
Length of head 14.49+0.2011 14.65+0.263 | 6.053+0.023 | 6.077+0.026
Length of Pronotum 6.46 +0.10 6.23 +0.08 4.46+ 0.048 | 4.433+0.593
Length of abdomen 23.07+0.08 22.90+0.95 | 16.01+0.154 | 15.99+0.021
Total body length 41.81 +0.11 40.92+1.11 | 22.27+3.89 | 20.35+1.95
Table No 2: Body parameter of family Scarabidea.

Family Scarabidea

Mean+ SD(mm)

Body parameters Melelontha hippocastine | Melelontha pictorius

Female(05) Male(05 Female (05) Male(05)

Length of Antenna 5.02+0.024 5.04 £0.23 5.80+0.021 5.70+0.023

Length of head 4.09+0.052 4.08+0.028 6.20+£0.092 6.17+0.088

LengthofPronotum 5.65+0.431 5.70+0.496 4.08+0.24 4.06+0.26

Lengthof abdomen 18.70+2.49 18.73+2.57 15.82+2.19 15.80+2.08

Total body length 29.42+2.09 28.92+1.95 22.42+2.35 24.02+£1.95
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Table No 3: Body Parameter of Family Chrysomiladea.

Family Chysomiledea
Meant SD(mm)
Body parameters Chrysoline gramains
Female (05) Male(05
Length of Antenna 3.77 £0.137 3.68 £ 0.15
Length of head 6.17+0.11 6.10 +0.10
Lengthof abdomen 14.82+ 0.82 14.62+0.84
Total body length 18.33 £2.83 18.53+ 2.84
Table no 4: percentage of various families of beetles from District Badin.
S.no Families Total no. of individual Percentage%
1. Scarabidea 429 46.03%
2. Carabidea 235 25.21%
3. Chrysomelidea 268 28.75%
Total 932 100

Table no 5: precemtage of various species of beetles from Distict Badin.

s.no Total no of Species Total no. of individual Percentage%
1. Melelontha hippocastine 236 25.32%
2. Melelontha pictorius 193 20.70%
3. Anthia sexguttata sexguttata 136 14.59%
4. Carabus hortansis 99 10.62%
5. Chrysoline gramins 268 28.75%
Conclusion:

This Study was based on Morphological study of four genra of Beetle. A total collected
specimens was 932 from District Badin Lower Sindh Pakistan. 4 genra, 5 species and 3
families were sort out during the year 2021. All the Specimens were collected from
different methods like pitfall trap, light traps and hand picking to workout morphological
features of all species and measurement of each species through M.s excel and
calculated mean with standard deviation. Our study are helpful to measure of all species
because of their habitat their behaviour. All families are different from each other their
Remarks. Difference of all species in male and female size of antenna, pronotum and
total body length. However the most abundance species is Chrysoline gramins 30% of all
individual. Collected speciemens were observed first time from District Badin Pakistan.

References:

1) Atamehr, A. (2013). Ground beetles (Coleoptera: Carabidae) of Azarbaijan, Iran. Turkish J. of Zool
37(2), 188-194.

2) Bjorn A.H and E. Hauge (2007) Carabus hortansis L. (Coleoptera, Carabidae) in northern Norway, j.
ento.

Dec 2022 | 63



Xi'an Shiyou Daxue Xuebao (Ziran Kexue Ban)/

Journal of Xi'an Shiyou University, Natural Sciences Edition
ISSN: 1673-064X

E-Publication: Online Open Access

Vol: 65 Issue 12 | 2022

DOI 10.17605/0SF.I0/HF98M

3) Carmelo A,. Joso.S and Jesus,G,S. (2012) winding up the molecular clock in the genus Carabus.
(Coleoptera: Carabidea) assessment of Methodological decision on rate and node age astimation.
BMC.Evolution Biology (12) 40.

4) Dube,D, Fleissner,G (1986) Circadian rhythms in the compound eyes of the carabid beetle
Pachymorpha (Anthia) sexguttata. Il. Retinomotoric mechanisms of exogenous and endogenous
senitivity control"@eng from AGRIS.page 19-26..

5) Daniel S. Chapman, C.Dytham, G.S.Oxford (2007) Landscap and Fine Scale movements of a leaf
beetles the importance of boundary behaviour. Oecologia. 154:55-64.

6) Ewa Z. (2005) species Diversity of Carabids (Coleoptera, Carabidae) in Different types of Bydgoszcz
urban green beetles and suburban environments Folia Bio. 5314. 179-186.

7) Eligio Malusa, M.Tartanus, E.M.Furmanczyr and B.H .Labanowska. (2020) Hotistic approach to Control
Melolontha spp. In orgnic Strawberry plantations org. Agr S13-S22.

8) Elena T, M.Naie, A.A.Buburaz (2013) Reserch on the flight evolution of Melolontha melolontha L.
(Coleoptera, Scarabidea) species in the central of Maldavta Conditions, Romaina. Res. Molo. 46(2).

9) Ernst, C. M., & Buddle, C. M. (2015). Drivers and patterns of ground-dwelling beetle biodiversity across
Northern Canada. PLoS One, 10(4), e0122163.

10) Frank. T,k (1999) Die Identitat von Melolontha Farinaxa Karaatz, 1864 (Coleoptera:
Scarabidea:Melolonthinae) Beitr.Ent.S.383-387.

11) Geoch, M.A. 1998. The selection testing and application of terrestrial insect as bioindicator. Bio rev,
73:181-201.

12) Gullan P.J and P.S, Cranston 1994, Insects an outline in entomology Hapman and hall, Newyork, Ny
USA.

13) Gibb H,. B, Retter, S.A Cunningham, P.S Barton.2017 Doe’s wing morphology affect recolonization of
restored farmland by ground-dwelling beetles. Restor Ecol.; 25:234-42.

14) Gavrilovic B.(2010) Diversity of species of the Family Scarabidea (Coleoptera) in
Sarnia.Arch.Biol.Sci.Belgrale 62 (3),755-765.

15) Giannoulis,T. A.M.Dutrillux, Z.Mamwis, O.Montreuil,C.Stamatis and B.Dutrillaux (2011) Evolution of
European Cockhfers a morphological , molecular and chromosomal study of Intra and Inter-specific
Variations. Bull.Ento.Res.Vol 101: Issue 3.

16) Hammad, P.M 1992. “Species inventory” in Global Biodiversity status of earth living resources. B.
Groombridge, Ed pp.17.39 4k,

17) Imran K., 2016 Ground Beetle fauna (Carabidea) of makran Division Balochistan.Pak, J. Entomol.
31(2): 219-225

18) Land, S.A 2012.Diversity of beetles (Insecta: Coleoptera) in and around Ambar reserve forest, western
Ghat, kothapuri; Solapur University research journal, vol, 2.

19) Lucija. S.J, S.V-Karlo, p.DrBesic (2004) Note on the taxonomy of the Genus carabus L. (Coleoptera:
Carabidae) in Crotia.Vol 12, no 1; 123-132.

20) Martin W. (2010). Rare six spot ground beetle born in world Musem Bug House in John Paul, George
and Ringo’s home city of Liverpool from int.edit.

21) Madhukar F ., A.M Jadho (2018) Occurance of Carabid beetles (Coleoptera: Carabidae) in Rice field
During kharif Season intr.jour, bio.sci, agri and tec. Issn no 2345.

Dec 2022 | 64



Xi'an Shiyou Daxue Xuebao (Ziran Kexue Ban)/

Journal of Xi'an Shiyou University, Natural Sciences Edition
ISSN: 1673-064X

E-Publication: Online Open Access

Vol: 65 Issue 12 | 2022

DOI 10.17605/0SF.I0/HF98M

22) Michael S, T .ronn (2011) Types of Geographical distribution of leaf beetles (Chrysomelidae) in Central
Europe zookey 157:131-158.

23) Mudoz-L, C., M.,Vega, D., M.Carrasco, C., S.-Zapata, J. A., M.,Reyes, Z., Gonzalvez, M., & Moleon,
M. (2019). Avoidance of carnivore carcasses by vertebrate scavengers enables colonization by a
diverse community of carrion insects. PloS one, 14(8), e0221890.

24) Nichols E, Spector S, Louzada J, Larsen T, Amezquita S, Favila ME. 2008. Ecological functions and
ecosystem services provided by Scarabaeinae dung beetles. Biol Conserv. ; 141:1461-74.

25) Portilho R.A Crepaldi, C.D Borges, R.F Silva, J.C Salton, F.M Mercante.2011 Fauna invertebrada
e atributos fisicos e quimicos do solo em sistemas de integracéo lavoura-pecuéria. Pesq Agropec Bras.
; 46:1310-20

26) Petr M, J.Hedbevny, E.Kula (2017) reaction of Melolontha hippocastani adults to high manganese
contect in food jour.eco.env.148:37-43.

27) Pol. Alonso-Pernas, E.A.Cordero, A. Novoselov, C. Ebert, J. Rybak, M. Kathenpoth, M. wasterman, U.
Neugebaur and w. Boland (2017) Bacterial community and PHB- accumulatory Bacterial Associated
with the wall and specialized niches of Hindgut of the forest cockchafer (Melolontha hippocastani) Front.
Mic.Bio 8, 291.

28) Robert W.H and K. Ranarju (2009). A new species of Regenpolipus (Axari.Podapolipidae) from Anthia
sexguttata (Coleoptera: Crabidae) from Southern india and a pictorial key to genera of world
podapolidae from carabidae Intr:j.acar: 1ssn.0164-7954.

29) Sestak (2010) changes in the abundance of Melolontha hippocastani fabr. And melolontha melolontha
L. (Coleoptera: Scarabidea) in the Czech Republic in the period 2003-2009. Jourl.forest sci 56(9):417-
428.

30) Siemann, E., Tilman, D., & Haarstad, J. (1996). Insect species diversity, abundance and body size
relationships. Nature, 380(6576), 704-706.

31) Talarico F, Romeo M, Massolo A, Brandmayr P, Zetto T.(2007) Morphometry and eye morphology in
three species of Carabus (Coleoptera: Carabidae) in relation to habitat demands. J Zool Syst Evol Res.;
45:33-8.

32) Vandewalle M, F. Bello, M. P.Berg, T,Bolger , S,Dolédec ,F, Dubs , CK,Feld ,R. Harrington ,
P.A,Harrison ,S, Lavorel , P.M Silva, M,Moretti , J.Niemel&d , P.Santos , T,Sattler , J.PSousa , M.T
Sykes,A.J Vanbergen ,B.A Woodcock .2010. Functional traits as indicators of biodiversity response to
land use changes across ecosystems and organisms. Biodivers Conserv..,; 19:2921-47.

33) Yarwood, E., Drees, C., Niven, J. E., Gawel, M., & Schuett, W. (2021). Sex differences in morphology
across an expanding range edge in the flightless ground beetle, Carabus hortensis. Ecology and
evolution, 11(15), 9949-9957.

34) Zinger, L., Taberlet, P., Schimann, H., Bonin, A., Boyer, F., De Barba, M., & Chave, J. (2019). Body
size determines soil community assembly in a tropical forest. Molecular Ecology, 28(3), 528-543.

Dec 2022 | 65



