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Abstract

The butterflies are the important component and play pivotal role in environment. The study of butterfly of Bihar province is very
less. The present study focused mainly on identification and finding the diversity of butterfly in Aurangabad town and adjacent rural
areas in Bihar province, India. This was the preliminary study and was carried out during period July 2022 to June 2023. This study
mainly focuses on identification of species and finding out their diversity. A total 48 butterfly species recorded Aurangabad and
surrounding rural areas. Aurangabad township area had total of 23 species of butterflies under 5 families and 20 genera whereas
surrounding rural areas had rich butterfly diversity comprising of 48 species belonging to 5 families and 42 genera. Maximum
diversity was recorded in winter whereas minimum diversity in summer. Township area had fewer species, low diversity, evenness
indices as well as high dominance index. Family Nymphalidae represented by maximum number of species. Rural areas had least
disturbance and pollution hence maximum diversity than township area of Aurangabad (Bihar). The Results of this study suggest
that suggest that industrialization, urbanization affect the butterfly diversity adversely. Rural areas have much vegetation, less
disturbance and much habitat area holds great number of butterfly diversity. The index of similarity between two areas of study is
found as 0.65.

Keywords: Aurangabad (Bihar), butterfly diversity, effect of industrialization, evenness, dominance & similarity indices, ecological
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1. Introduction

Butterfly diversity is not evenly distributed in the world.
Species diversity is an indication of Bio-diversity in a specific
ecological community. Butterflies play very pivotal role in
ecosystem functioning. There is co-evolutionary relationship
between plants and butterflies [4. In nature they also play very
significant role in pollination 3. They also help in controlling
the number of plants and insect population . Butterflies
belong to order Lepidoptera of class Insecta of phylum
Arthropoda. There are about 200.000 known species of
Lepidoptera, of which about 10% are butterflies. India is rich
in diversity with 1504 of butterfly species which accounted
8.74% of the world’s butterfly and 285 species found in
southern India. The peninsular India and Western Ghats have
351 and 334 species respectively Bl Butterflies are classified
into six families: the Pieridae, commonly known as whites and
sulphurs; the Papilionidae, or swallowtails; the Nymphalidae,
including the morphos, the owl butterfly and the long wings;
the Hesperidae, or skippers; the Libytheidae, or snout
butterflies; and the small Lycaenidae. These makes important
components of terrestrial community structure and their loss
makes adverse effects on ecosystem functioning and positively
related with plant diversity [ 71 Butterflies diversity depends
on change in microclimate . Change in vegetation structure
of any area may also cause a change in butterfly diversity of
that particular area Pl. These are also the good indicator of
habitat quality and act as tools for bio-diversity studies % 11,
Anthropogenic  disturbances  like  urbanization and
industrialization cause rapid migration or sometimes local
extinction of butterflies [*2. In recent years butterflies of India
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have been investigated by several authors [13 161,
The main objective of the present study is to investigate the
butterfly diversity of Aurangabad (Bihar), and to prepare the
checklist of butterfly of this area. This study also focused on
how industrialization, urbanization as well as microhabitat
disturbance affect butterfly diversity adversely.

2. Materials and methods

2.1. Study area and sampling sites

Present study was conducted in township area as well as
surrounding rural areas as (Dhanari, Jamhore, Ketaki,
Madanpur, obra, Pawai, Phesar and Sundarganj) of
Aurangabad(Bihar). The district of Aurangabad (Bihar) lies
between 24°45°- 24%75°N to 84°22° - 84°37°E. In township area
there is high pollution and less vegetation whereas rural areas
covers thick vegetation as well as less pollution. Average
temperature of summer (March - June) is 29°C to 40 °C and
average winter (October - February) temperature is 10 °C to 22
°C. the surrounding areas of Aurangabad is hilly with dense
forest cover and thick vegetation suitable for butterfly bio-
diversity. Aurangabad gets average rainfall of 1098 mm
between june to October. The study area was spreading over
192 sg. km divided mainly into two zones viz Aurangabad
township area and surrounding rural areas. For sampling and
study we have selected 8 sampling sites from each zone. In
township area sampling sites are (1) Ramesh chowk (2)
Ramabandh Bus stand area (3) shree cement factory area (4)
sinha college GT road area (5) Nawadih municipal dumping
area (6) Karma road police line area (7) Adri river side area and
(8) Kama Bigha area. Where as Aurangabad surrounding rural
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areas sampling sites are (1) Dhanadi (2) Jamhore (3) Ketaki (4)
Madanpur rural (5) Obra (6) Pawai (7) Phesar (8) Sundargan;.
The average aerial distance between two smapling sites was
about 5 km (Figure-1). The township area has fewer vegetation
where as rural areas have rich floristic diversity. In some rural
areas like ketaki madanpur show heavy forest and hilly areas.
There is more butterfly species in rural areas than in township
area.
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Fig 1: Map showing Aurangabad (Bihar) study area

2.2. Sampling techniques

The field survey was conducted during the period july 2022 to
june 2023. Each study site was visited three times a month
between 9 AM to 2 PM, during normal climatic condition with
no strong wind and heavy rains. Butterflies accessed in the
study area from 9am to 1lam in the morning by random
observations during walking through all the selected sites of the
study area. In each of the site, two transect 1000 m long x 3 m
width were taken with a gap of 300 m. a total of 6 km transect
path followed during each visit. Butterflies were counted on
either side of this transects. Same sampling procedure was
followed during each visit to reduce the number variables as
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suggested by 71 The number of individuals of butterflies
belonging to different species were counted along transect
following following Pollard walk method [18 19,

Photographs of the butterflies were taken with the aid of camera
for the identification purpose based on 2],

2.3. ldentification and documentation

Butterflies were photographed by good quality digital Nikon
D3200 camera. Some of the specimen were captured using
butterfly hand net and after photography and identification
released in the same habitat with least disturbance of their
body. All the data were recorded with date, place and
associated plants. Species level identification was done with

the help of standard field guides and taxonomic literatures 2%
24]

2.4. Statistical analysis

The butterfly community structure were analyzed in terms of
abundance, relative abundance, Shannon diversity index,
Simpson’s dominance index, Pielou’s evenness index using the
PAST software. Dominance status of each species was
determined on the basis of relative abundance following
Engelmann’s scale [°l, Similarity or otherwise of the butterfly
species composition was determined follow Sorensen’s Index
of similarity 2],

3. Results and discussion

48 species of butterflies belonging to 5 families and 42 genera
were recorded from Aurangabad and surrounding rural areas
(Table 1). Of these 23 species belonging to 5 families and 20
genera were recorded from Aurangabad Township area and
surrounding rural areas holds 48 species of butterflies
belonging to 5 families and 42 genera (Table 1). There were 23
common butterfly species to both the zones and Sorenson index
of similarity was found to be 0.65 reveals that both the study
areas were somehow similar in respect to the butterfly species
composition (Table 1).

Table 1: Checklist of butterflies in Aurangabad town and surrounding rural areas

SINo.] CommonName | Scientific Name | Township Area |Rural Area
Family - Pieridae
Subfamily - Coliadinae
1. Common Emigrant Catopsilia pomona (Fabricius, 1775) - +
2. Mottled Emigrant Catopsilia pyranthe (Linnaeus, 1758) + +
3. | Common Grass Yellow Eurema hecabe hecabe (Linnaeus, 1758) - +
4. | One Spot Grass Yellow Eurema andersoni Jordani (Corbet & Pendlebury, 1932) + +
Subfamily - Pierinae
5 Common Gull Cepora nerissa evagete (Cramer, 1779) + +
6. Yellow Orange Tip Ixias pyrene sesia (Fabricius, 1777) - +
7. Striped Albatross Appias libythea olferna (Swinhoe, 1890) - +
8 Indian Cabbage White Pieris canidia (Linnaeus, 1768) - +
9. Common Jezebel Delias eucharis (Drury, 1773) - +
10. Psyche Leptosia nina nina (Fabricius, 1793) + +
11. Common Wanderer Pareronia valeria hippia (Fabricius, 1787) + +
12. Small Salmon Arab Colotis amata modestus (Butler, 1876) - +
Family - Papilionidae
Subfamily - Papilioninae
13. Tailed Jay Graphium agamemnon menides (Fruhstorfer, 1904) + +
14. Common Rose Pachliopta aristolochiae aristolochiae (Fabricius, 1775) + +
15. Common Mime Papilio clytia clytia (Linnaeus, 1758 - +
16. Common Mormon Papilio polytes romulus (Cramer, 1775) + +
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17. | Lime Butterfly | Papilio demoleus demoleus (Linnaeus, 1758) | + | +
Family - Lycaenidae
Subfamily - Miletinae
18. | Apefly | Spalgis epius epius (Westwood, 1852 | - | +
Subfamily - Aphnaeinae
19. Common Silverline Spindasis vulcanus vulcanus (Fabricius, 1775) + +
20. Slate Flash Rapala manea schistacea (Moore, 1879) - +
Subfamily - Polyommatinae
21. Ciliate Blue Anthene emolus emolus (Godart, 1824) - +
22. Dark Grass Blue Zizeeria karsandra (Moore, 1865) + +
23. Plains Cupid Luthrodes pandava (Horsfield, 1829) - +
24. Gram Blue Euchrysops cnejus (Fabricius, 1798) - +
25 Pale Grass Blue Pseudozizeeria maha (Kollar, 1844) + +
26. Pointed Ciliate Blue Anthene lycaenina lycaenina (Felder, 1868 - +
217. Lime Blue Chilades lajus lajus (Stoll, 1780) - +
Subfamily - Theclinae
28. |  Falcate Oakblue | Mahathala ameria (Hewiton, 1862) - +
Family - Nymphalidae
Subfamily - Danainae
29. Blue Tiger Tirumala limniace exoticus (Gmelin, 1790) + +
30. Common Tiger Danaus genutia genutia (Cramer, 1779) + +
31. Plain Tiger Danaus chrysippus chrysippus (Linnaeus, 1758) + +
32. Common Crow Euploeini core core (Cramer, 1780) + +
33. | Double Branded crow Euploea sylvester (Fabricius, 1793) - +
Subfamily - Satyrinae
34. Common Palm fly Elymnias hypermnestra undularis (Drury, 1773) - +
35. | Common Bush Brown Mycalesis perseus (Fabricius, 1775) - +
Subfamily - Acraeinae
36. |  Tawny Coster | Acraea violae (Fabricius, 1793) | + |+
Subfamily - Heliconiinae
37. | Common Leopard | Phalanta phalantha phalantha (Drury, 1773 | + | +
Subfamily - Limenitidinae
38. | CommonBaron | Euthaliaacontheaanagama (Fruhstorfer, 1913) | - |+
Subfamily - Biblidinae
39. | Angled Castor | Ariadne ariadne indica (Moore, 1884) | + |+
Subfamily - Nymphalinae
40. Peacock Pansy Junonia almanac almana (Linnaeus,1758) + +
41. Grey Pansy Junonia atlites atlites (Linnaeus, 1763) + +
42. Blue Pansy Junonia orithya swinhoei (Butler, 1885 - +
Family - Hesperiidae
Subfamily - Hesperiinae
43. Dark Palm Dart Telicota bambusae (Moore, 1878) - +
44, Bush Hopper Ampittia dioscorides dioscorides (Fabricius, 1793) + +
45, Grass Demon Udaspes folus (Cramer, 1775) - +
46. Rice Swift Borbo cinnara (Wallace, 1866) - +
47. Small branded Swift Pelopidas thrax (Huebner, 1821) + +
48. Banana Skipper Erionota torus (Evaus, 1941) - +
No. of Species 23 48
S@rensen’s Index of Similarity 0.65
Table 2A: Dominance status of species recorded from township area
Sl No. Common Name Scientific Name Abundance Relative Dominance
Abundance (%) Status*
Family - Pieridae
Subfamily - Coliadinae
1. Mottled Emigrant Catopsilia pyranthe (Linnaeus, 1758) 140 7.442 SD
2. | One Spot Grass Yellow | Eurema andersoni Jordani (Corbet & Pendlebury, 1932) 80 4.253 SD
Subfamily - Pierinae
3. Common Gull Cepora nerissa evagete (Cramer, 1779) 29 1.541 R
4. Psyche Leptosia nina nina (Fabricius, 1793) 96 5.103 SD
5. Common Wanderer Pareronia valeria hippia (Fabricius, 1787) 40 2.126 R
Family - Papilionidae
Subfamily - Papilioninae
6. | Tailed Jay | Graphium agamemnon menides (Fruhstorfer, 1904) | 52 2.764 | R
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7. Common Rose Pachliopta aristolochiae aristolochiae (Fabricius, 1775) 145 7.708 SD
8. Common Mormon Papilio polytes romulus (Cramer, 1775) 104 5.528 SD
9. Lime Butterfly Papilio demoleus demoleus (Linnaeus, 1758) 243 12.918 D
Family - Lycaenidae
Subfamily - Aphnaeinae
10. [ Common Silverline | Spindasis vulcanus vulcanus (Fabricius, 1775) | 81 | 4.306 | sb
Subfamily - Polyommatinae
11. Dark Grass Blue Zizeeria karsandra (Moore, 1865) 09 0.478 SR
12. Pale Grass Blue Pseudozizeeria maha (Kollar, 1844) 02 0.106 SR
Family - Nymphalidae
Subfamily - Danainae
13. Blue Tiger Tirumala limniace exoticus (Gmelin, 1790) 345 18.341 D
14. Common Tiger Danaus genutia genutia (Cramer, 1779) 47 2.498 R
15. Plain Tiger Danaus chrysippus chrysippus (Linnaeus, 1758) 61 3.242 SD
16. Common Crow Euploeini core core (Cramer, 1780) 32 1.701 R
Subfamily - Acraeinae
17. [ Tawny Coster | Acraea violae (Fabricius, 1793) | 77 ] 4.093 | sD
Subfamily - Heliconiinae
18. [ Common Leopard | Phalanta phalantha phalantha (Drury, 1773 | 99 ] 5.263 | sb
Subfamily - Biblidinae
19. | Angled Castor | Ariadne ariadne indica (Moore, 1884) | 4] 2.179 | R
Subfamily - Nymphalinae
20. Peacock Pansy Junonia almanac almana (Linnaeus,1758) 53 2.817 R
21. Grey Pansy Junonia atlites atlites (Linnaeus, 1763) 32 1.701 R
Family - Hesperiidae
Subfamily - Hesperiinae
22. Bush Hopper Ampittia dioscorides dioscorides (Fabricius, 1793) 44 2.339 R
23. | Small branded Swift Pelopidas thrax (Huebner, 1821) 29 1.541 R
* RA<1 = Subrecedent (SR); 1.1-3.1 = Recedent (R); 3.2-10 = Subdominant (SD); >10.1 31.6 = Dominant (D)
Table 2B: Dominance status of species recorded from rural areas
I\?(;. Common Name Scientific Name Abundance Abuifil:r:xze(% ) Dc;rgtrzjasrlce
Family - Pieridae
Subfamily - Coliadinae
1. Common Emigrant Catopsilia pomona (Fabricius, 1775) 132 1.906 R
2. Mottled Emigrant Catopsilia pyranthe (Linnaeus, 1758) 188 2.715 R
3. |Common Grass Yellow Eurema hecabe hecabe (Linnaeus, 1758) 172 2.484 R
4. |One Spot Grass Yellow| Eurema andersoni Jordani (Corbet & Pendlebury, 1932) 346 4.997 SD
Subfamily - Pierinae
5. Common Gull Cepora nerissa evagete (Cramer, 1779) 151 2.180 R
6. Yellow Orange Tip Ixias pyrene sesia (Fabricius, 1777) 119 1.718 R
7. Striped Albatross Appias libythea olferna (Swinhoe, 1890) 144 2.079 R
8. | Indian Cabbage White Pieris canidia (Linnaeus, 1768) 91 1.314 R
9. Common Jezebel Delias eucharis (Drury, 1773) 34 0.491 SR
10. Psyche Leptosia nina nina (Fabricius, 1793) 171 2.469 R
11. | Common Wanderer Pareronia valeria hippia (Fabricius, 1787) 193 2.787 R
12. | Small Salmon Arab Colotis amata modestus (Butler, 1876) 22 0.317 SR
Family - Papilionidae
Subfamily - Papilioninae
13. Tailed Jay Graphium agamemnon menides (Fruhstorfer, 1904) 197 2.845 R
14. Common Rose Pachliopta aristolochiae aristolochiae (Fabricius, 1775) 112 1.617 R
15. Common Mime Papilio clytia clytia (Linnaeus, 1758 221 3.191 R
16. Common Mormon Papilio polytes romulus (Cramer, 1775) 271 3.913 SD
17. Lime Butterfly Papilio demoleus demoleus (Linnaeus, 1758) 393 5.675 SD
Family - Lycaenidae
Subfamily - Miletinae
18. Apefly | Spalgis epius epius (Westwood, 1852 | 101 1.458 R
Subfamily - Aphnaeinae
19. | Common Silverline Spindasis vulcanus vulcanus (Fabricius, 1775) 203 2.931 R
20. Slate Flash Rapala manea schistacea (Moore, 1879) 92 1.328 R
Subfamily - Polyommatinae
21. Ciliate Blue Anthene emolus emolus (Godart, 1824) 91 1.314 R
22. Dark Grass Blue Zizeeria karsandra (Moore, 1865) 97 1.400 R
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23. Plains Cupid Luthrodes pandava (Horsfield, 1829) 96 1.386 R
24, Gram Blue Euchrysops cnejus (Fabricius, 1798) 20 0.288 SR
25 Pale Grass Blue Pseudozizeeria maha (Kollar, 1844) 99 1.429 R
26. | Pointed Ciliate Blue Anthene lycaenina lycaenina (Felder, 1868 108 1.559 R
217. Lime Blue Chilades lajus lajus (Stoll, 1780) 135 1.949 R
Subfamily - Theclinae
28. | Falcate Oakblue | Mahathala ameria (Hewiton, 1862) 63 0.909 SR
Family - Nymphalidae
Subfamily - Danainae
29. Blue Tiger Tirumala limniace exoticus (Gmelin, 1790) 177 2.556 R
30. Common Tiger Danaus genutia genutia (Cramer, 1779) 102 1.473 R
31. Plain Tiger Danaus chrysippus chrysippus (Linnaeus, 1758) 197 2.845 R
32. Common Crow Euploeini core core (Cramer, 1780) 182 2.628 R
33. | Double Branded crow Euploea sylvester (Fabricius, 1793) 39 0.563 SR
Subfamily - Satyrinae
34, Common Palm fly Elymnias hypermnestra undularis (Drury, 1773) 104 1.502 R
35. | Common Bush Brown Mycalesis perseus (Fabricius, 1775) 29 0.418 SR
Subfamily - Acraeinae
36. |  Tawny Coster | Acraea violae (Fabricius, 1793) 301 4.347 SD
Subfamily - Heliconiinae
37. | Common Leopard) | Phalanta phalantha phalantha (Drury, 1773 132 1.906 R
Subfamily - Limenitidinae
38. | Common Baron | Euthalia aconthea anagama (Fruhstorfer, 1913) 53 0.765 SR
Subfamily - Biblidinae
39. | Angled Castor | Ariadne ariadne indica (Moore, 1884) 101 1.458 R
Subfamily - Nymphalinae
40. Peacock Pansy Junonia almanac almana (Linnaeus,1758) 206 2.975 R
41, Grey Pansy Junonia atlites atlites (Linnaeus, 1763) 89 1.285 R
42. Blue Pansy Junonia orithya swinhoei (Butler, 1885 18 0.259 SR
Family - Hesperiidae
Subfamily - Hesperiinae
43. Dark Palm Dart Telicota bambusae (Moore, 1878) 44 0.635 SR
44, Bush Hopper Ampittia dioscorides dioscorides (Fabricius, 1793) 32 0.462 SR
45. Grass Demon Udaspes folus (Cramer, 1775) 291 4.202 SD
46. Rice Swift Borbo cinnara (Wallace, 1866) 443 6.398 SD
47. | Small branded Swift Pelopidas thrax (Huebner, 1821) 311 4.491 SD
48. Banana Skipper Erionota torus (Evaus, 1941) 11 0.158 SR
* RA<1 = Subrecedent (SR); 1.1-3.1 = Recedent (R); 3.2-10 = Subdominant (SD); >10.1 31.6 = Dominant (D)

The present study provide the preliminary outline about the
butterfly diversity of Aurangabad (Bihar). Township area had
lower number of Lepidopteran species as compared to rural
areas.

Lower number of butterfly species in township area may be due
some pollutants, disturbances as well as lack of vegetational
area. Different researchers and scientiests have also suggested
that butterfly diversity greatly affected by anthropogenic
disturbances like habitat loss, pollution and lack of vegetational
area. 23 species which were present in the township area are
more toletant to pollutant as well as anthropogenic disturbances
and 25 butterfly species that are exclusively confined to rural
areas may considered more more sensitive to pollutants 2728
29, Because of complex utilization pattern, butterfly species are
more sensitive to ecosystem health %, Any adverse changes in
native vegetational composition by activities of man might also
alter the species composition of butterflies. Even habitat loss of
fragmentation may also lead to migration or migration or local
extinction of native butterflies populations B4, Change of land
pattern of any area may lead to change in their native diversity

www.dzarc.com/entomology

(321,

During the study of butterfly diversity in township area of
Aurangabad (Bihar) family Lycaenidae was the most common
family with 7 species followed by Pieridae and Nymphaelidae
(5 species), Papilionidae (4 species) and Hesperiidae (2
species) respectively. However percentage of samples of the
family Nymphalidae was 41.47% followed by Papilionidae
(28.92%), Pieridae (20.46%), Lycaenidae (4.89%) and
Hesperiidae (3.89%) (Figure 2A). In rural areas family
Nymphalidae was represented by 14 species followed by
Pieridae (12 species), Lycaenidae (11 species), Hesperiidae (6
species) and Papilionidae (5 species) (Figure 2B). This
indicates Nymphalidae is best adapted butterfly family and it
dominates in different environmental conditions throughout the
country. Lycaenidae, Pieridae and Hesperiidae were less
frequent due to their low ecological tolerance and for their
preference for relatively less disturbed habitats. Nymphalidae
is polyphagus in nature, can live in variety of habitats and the
species under this family are active fliers [,
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TOWNSHIP AREA
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RURAL AREA

M Pieridae M Papilionidae M Lycaenidae M Nymphalidae M Hesperiidae m

0%

A)

(B)

Fig 2A-2B: Family wise percentage of individuals in two sites

An analysis of relative abundance revealed that in the township
area 2 species viz., Tirumala limniace exoticus, Papilio
demoleus demoleus were dominant and 9 species were
subdominant in nature (Table 2A). In rural area there was no
dominant species but 7 species were subdominant (Table 2B).
The dominance index (C) was found to be notably lower in the
rural zone (0.030) as compared to the industrial zone (0.080)
(Table 3). This clearly suggests that industrial zone represents
harsher environmental condition as compared to the nearby
rural zone.

Table 3: Comparison of different indices of the study sites

Shanon Pielou Simpson
Study sites diversity evenness dominance
index (H) index (e) index (C)
Township area 2.79 0.712 0.080
Rurl area 3.64 0.796 0.030

There was little differences in diversity indices (H) and
evenness indices (e) which were relatively higher in vegetation
rich rural area (H'= 3.64, e= 0.796) than industrial zone (H =
2.79, e= 0.792) (Table 3). The diversity indices of industrial
zone indicates moderate pollution level, anthropogenic
disturbances and less vegetation in that area. Higher butterfly
diversity in rural areas was also reported in Japan and this was
due to agricultural landscape with rural areas which provides
habitat heterogeneity and available host plant species 34 351,

4. Conclusions

Present study revealed that, Aurangabad (Bihar) township area
has less number of butterflies species, lower diversity and
evenness indices and higher dominance index as compared to
the surrounding rural areas. Findings suggest that urbanization
as well as industrialization makes harsh environmental
condition to butterflies diversity. This support family
Nymphalidae better in this area. However these two areas
under consideration were slightly similar in butterfly faunal
composition as revealed by the index of similarity. This was
due to close proximity of the two areas. However, the study
suggests that butterflies have the potentiality to be used as good

www.dzarc.com/entomology

ecological indicator.
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