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ABSTRACT

Urbanization leads to a great impact on biodiversity and butterflies (Lepidoptera) are commonly used as a
bioindicator species for impact assessment throughout the globe. In order to attain the present status
knowledge and conservation issues of butterflies in different impact zones across natural and semi-natural
vegetation types, ecopark, residential area, commercial hub etc. in different urban localities of Agartala
city, Tripura a random field study was conducted for two years. A total of 76 butterfly species belonging to
6 families and 51 genera were recorded with seasonal variation in their abundance. The family Nymphalidae
was dominant in terms of species composition with 28 species and Riodinidae was least one with only
single representative. This is the first urban butterfly study in Tripura highlighting present diversity status
with some conservation issues like anthropogenic stress, mitigation measures etc. The present report may
be useful for environmental impact assessment study in future developmental activities in the study area.
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Introduction

Changes in habitat quality and quantity associated
with urbanization have negative influences on
biodiversity. Due to the hazards imposed by urban-
ization to butterflies and the heterogeneity of urban
areas throughout the globe, it is crucial to increase
the number of ecological studies in a larger array of
urban scenarios considering their geographic loca-
tion, demography and urban management activities
etc. (MacGregor-Fors and Ortega-Álvarez, 2013).
The speed and intensity at which urbanization is
taking place requires the use of bioindicators groups
that provide a rapid and precise response; butter-
flies adhere to both requirements (Rouquette et al.,
2013; Lee et al., 2015; Sing et al. 2016; Tam and
Bonebrake, 2016; Das, 2020). Butterflies are a poten-

tial bio-indicator because of quick response to a
minute level of environmental changes and receive
much attention of common people for their color
beauty. Global biodiversity loss is well known and
bioindicator species provide a means for monitoring
changes (Defra, 2016).

Urban biodiversity provides important cultural
ecosystem service and may contribute towards hu-
man well-being. The negative ecological impact of
urbanization on butterflies have been documented
in many countries including India (Blair, 1999; Jones
and Leather, 2012; Mukherjee et al., 2016; Paul and
Sultana, 2020). There are several research observa-
tions on butterflies in Tripura province of northeast-
ern part of India, an Indo-burma biodiversity
hotspot (Mondal et al., 2002; Lodh and Agarwala,
2015; Lodh and Agarwala, 2016; Agarwala et al.,
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2010; Majumder et al., 2012; Majumder et al., 2013;
Das, 2017; Nair et al., 2018; Bhowmik et al., 2020;
Agarwala and Majumder, 2020; Bhowmik, 2021) but
as to date, there is no study report in relation to ur-
ban area landscape. So, the present study was de-
signed to undertake for the first time in Agartala
urban area, which is known as ‘Agartala Smart City’
since 2016 considering the second most populous
city among north east state of India after Gauhati,
Assam with current population size of 595,000
(2021) and its tremendous economic growth param-
eters.

Materials and Methods

Agartala is positioned at 23050’ 9.78’’N (Latitude)
and 910 16’ 45.80’’E (Longitude) and covers an area
of 76.51 square kilometers. In the present study
8(eight) sites were intensely explored covering of
different vegetation types and level of disturbance.
The sites include 1. College tila 2. Gurkabasti
3.Laxminarayan temple lake 4. Ramnagar
5.Badharghat 6. Radhanagar 7. Chandrapur 8. City
Centre. Some of the sites having prominent green
spaces like College tila, Gurkabasti and a few water
bodies such as College tila lake, Laxminarayan
temple lake. The survey was made for April, 2019 to
May, 2021 in different seasons (pre monsoon, mon-
soon and post monsoon) and across different habitat
like ecopark, lake, road side, commercial area, resi-
dential area, home garden etc. The butterflies were
documented by random walks and opportunistic
sighting. Photographic record was done with the
help of high resolution digital camera (NIKKON
COOPIX P610) and ASUS ZENFONE 3 MAX for the
taxonomic purpose. The information regarding
habitat characteristics and nectar plant sources were
noted down. Identification at the species level was
confirmed by following field guides (Kunte, 2000;
Kehimkar, 2008; Kunte at al., 2020). The abundance
status of each species was determined based on
sighting frequency in each sampling visit during the
study period (Rare: 1-15 %; Not Rare:16-30 %; Un-
common: 31-60 %; Common:61-80 %; Very Com-
mon: > 80 %).

Results and Discussion

During the entire course of study in the urban locali-
ties of Agartala a total of 76 species of butterflies
were documented belonging to 51 genera and 6

families. Out of the total 76 species observed, 26 spe-
cies were very common, 18 species were common,
16 species were uncommon, 9 species were not rare
and 7 species were being rare (Table 1). Among the
families, the most dominant family was
Nymphalidae representing by 18 genera with 28
species (36.8%) followed by Lycaenidae with 15 spe-
cies (19.7%) and Riodinidae was represent by only
single species (Figure 1, 2). Photographic record of
all the documented species in the study area were
placed in Photo plat 1, 2, 3. The availability of spe-
cies were vary according to season and habitat
structure. One of the key finding was that most of
the highly-managed green spaces are very poor
places for butterflies. Many of the parks surveyed in
the study area like Heritage park, Nehru park had
very low diversity of butterflies, especially those
butterflies which depend on having native wild-
flowers and specific caterpillar food plants nearby.
A striking finding was that species like Mandarin
Blue, Peacock Royal, Indian Nawab are absent from
much of the densely populated area in city, clinging
on only in a few spots. One more interesting finding
of the present study is that, most of the butterfly

Fig. 2. Representation of Genus and Species-wise diver-
sity among the family

Fig. 1. Representation of family-wise species composition
in the study area
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Table 1. Butterfly species status in urban vicinity of Agartala with its abundance and seasonal occurrence

Sl. Common Name Scientific Name Abundance Pre- Monsoon Post-
No. monsoon monsoon

Family:Papilionidae
1 Common Rose Pachliopta aristolochiae Uncommon + + +
2 Lime Swallowtail Papilio demoleus Very Common + + +
3 Red Helen Papilio helenus Uncommon + + -
4 Great Mormon Papilio memnon Very Common + + +
5 Common Mormon Papilio polytes Very Common + + +
6 Yellow Helen Papilio nephelus Common - + +
7 Common Birdwing Troides helena Not Rare + + -

Family: Pieridae

8 Common Grass Yellow Eurema blanda Very Common + + +
9 Lemon Emigrant Catopsilia pomona Very Common + + +
10 Mottled Emigrant Catopsilia pyranthe Very Common + + +
11 One-spot Grass Yellow Eurema andersoni Very Common + + +
12 Three-spot Grass Yellow Eurema blanda Very Common - + +
13 Red-base Jezebel Delias pasithoe Common - + +
14 Psyche Leptosia nina Very Common + + +
15 Red-spot Jezebel Delias descombesi Vey Common - + +
16 Painted Jezebel Delias hyparete Uncommon - - +
17 Indian Cabbage White Pieris canidia Common + + -
18 Common Albatross Appias albina Not Rare - + +
19 Chocolate Albatross Appias lyncida  Rare + - -
20 Striped Albatross Appias libythea Uncommon - + +

Family: Nymphalidae

21 Common Castor Ariadne merione Rare + + +
22 Indian Nawab Charaxes bharata Rare - - +
23 Striped Tiger Danaus genutia Very Common + + +
24 Plain Tiger Danaus chrysippus Very Common + + +
25 Common lascar Pantoporia hordonia Common + + -
26 Knight Lebadea martha Uncommon - + +
27 Common Crow Euploea core Very Common + + +
28 Common Five-ring Ypthima baldus Very Common - + +
29 Common Four-ring Ypthima huebneri Common - + +
30 Nigger Orsotriaena medus Very Common + + +
31 Common sergeant Athyma perius Rare - - +
32 Common Palmfly Elymnias hypermnestra Vey Common + + +
33 Spotted Palmfly Elymnias malelas Common + + +
34 Studded Sergeant Athyma asura Uncommon + + -
35 Colour Sergeant Athyma inara Common + + -
36 Common Red Forester Lethe mekara Uncommon - + +
37 Blackvein Sergeant Athyma ranga Uncommon + - -
38 Common Evening Brown Melanitis leda Very Common + + +
39 Peacock Pansy Junonia almana Uncommon + + -
40 Grey Pansy Junonia atlites Very Common + + +
41 Yellow Pansy Junonia hierta Uncommon - + +
42 Common Leopard Phalanta phalantha Common + - -
43 Glassy Tiger Parantica aglea Rare - + -
44 Great Eggfly Hypolimnas bolina Not Rare + - -
45 Chocolate Pansy Junonia iphita Common + + +
46 Lemon Pansy Junonia lemonias Very Common + + +
47 Common Sailer Neptis hylas Common + + +
48 Grey Count Tanaecia lepidea Common + + +
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species visit to Chromolaena odorata, an invasive
shrub to meet the requirement for nectar particu-
larly in the dry season. The surveys revealed that
there is a relation between water bodies or semi-
natural areas and butterfly diversity.

All of the previous study of butterfly in Tripura
either limited to protected area (Lodh and
Agarwala, 2016; Majumder et al., 2012; Agarwala
and Majumder, 2020) or natural forest area (Das,
2020; Bhowmik, 2021). But, this present study in the
Agartala city is the first time attempt to explore the
diversity status in any urban area of Tripura. The
diverse habitats and topography are the major influ-
ence on the butterfly availability in Eastern Hima-
layan region (Mani, 1986). Butterflies are commonly
found in the forest, and it is interesting to note that
in the present study 76 species of butterflies were
documented. In the present urban butterfly explora-

tion efforts the family Nymphalidae has dominated
in terms of species and genera, a common trend in
the previous study report in different protected and
natural forest area of Tripura.  Biodiversity in urban
area decreases due to the increase of area such as
residential area, industrial area, and commercial
area associated with the decrease of natural environ-
ment (Alberti et al., 2003; Kuussaari et al., 2021).
During the study period the important anthropo-
genic activities like illegal filled-up of water bodies,
cutting of fodder plants, unscientific construction
work etc. were noticed. So, it is important to rejuve-
nate the  butterfly preferred food plants in different
patches of the city and establishment of dedicated
butterfly garden in urban parks, factory sites etc. in
order to increase biodiversity in the study area. The
present butterfly diversity study within Agartala
urban area have generated a comprehensive

Table 1. Continued ...

Sl. Common Name Scientific Name Abundance Pre- Monsoon Post-
No. monsoon monsoon

Family: Lycaenidae
49 Yamfly Loxura atymnus Not Rare + - -
50 Common Tit Hypolycaena erylus Uncommon - + +
51 Mandarin blue Charana mandarinus Rare - - +
52 Common Red Flash Rapala iarbus Common - + +
53 Slate Flash Rapala manea Vey Common + + +
54 Common Cerulean Jamides celeno Not Rare + - +
55 Copper Flash Rapala pheretima Very Common + + +
56 Purple Sapphire Heliophorus epicles Uncommon + - -
57 Common Ciliate Blue Anthene emolus Very Common - + +
58 Common Pierrot Castalius rosimon Very Common + + +
59 Peacock Royal Tajuria cippus Rare - - +
60 Lesser Grass blue Zizina otis Common + + +
61 Pale Grass Blue Pseudozizeeria maha Very Common + + +
62 Common Gem Poritia hewitsoni Uncommon + + -
63 Forget-me-not Catochrysops strabo Common + - -

Family: Hesperidae
64 Common snow flat Tagiades japetus Common - + +
65 Dark Velvet Bob Koruthaialos butleri Uncommon - + +
66 Light Straw Ace Pithauria stramineipennis Not Rare + + -
67 Chestnut bob Iambrix salsala Very Common + + +
68 Black Paint-brush Swift Baoris unicolor Uncommon - + +
69 Obscure Branded Swift Pelopidas agna Uncommon + + -
70 Continental Swift Parnara ganga Not Rare - + +
71 Great Swift Pelopidas assamensis Common - + +
72 Smaller Dartlet Oriens goloides Not Rare - - +
73 Grass Demon Udaspes folus Common + + -
74 Dark Palm Dart Telicota bambusae Common + + +
75 Common Branded Redeye Matapa aria Not Rare + + -

Family: Riodinidae
76 Punchinello Zemeros flegyas Very Common + + +
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Photoplate 1: 1. Pachliopta aristolochiae; 2. Papilio demoleus; 3. Papilio helenus; 4. Papilio memnon; 5. Papilio polytes; 6. Papilio nephelus; 7.
Troides Helena; 8. Eurema blanda; 9. Catopsilia Pomona; 10. Catopsilia pyranthe; 11. Eurema andersoni; 12. Eurema blanda; 13. Delias pasithoe;
14. Leptosia nina; 15. Delias descombesi; 16. Delias hyparete; 17. Pieris canidia; 18. Appias albino; 19. Appias lyncida; 20. Appias libythea; 21.
Ariadne merione; 22. Charaxes bharata; 23. Danaus genutia; 24. Danaus chrysippus

Photoplate 2: 25. Pantoporia hordonia; 26. Lebadea Martha; 27. Euploea core; 28. Ypthima baldus; 29. Ypthima huebneri; 30. Orsotriaena medus;
31. Athyma perius; 32. Elymnias hypermnestra; 33. Elymnias malelas; 34. Athyma asura; 35. Athyma inara; 36. Lethe mekara; 37. Athyma ranga;
38. Melanitis leda; 39. Junonia almana; 40. Junonia atlites; 41. Junonia hierta; 42. Phalanta phalantha; 43. Parantica aglea; 44. Hypolimnas bolina;
45. Junonia iphita;46. Junonia lemonias; 47. Neptis hylas; 48. Tanaecia lepidea
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baseline data, which will help in future assessment
of biodiversity and any impact on the habitat of the
present study area.

Acknowledgements

Author would like to thanks authority of
Ramkrishna Mahavidyala, Kailashahar, Tripura for
provide necessary research facility and encourage to
successfully completing the work.

Conflict of interest

The author declares no conflict of interest.

References

Agarwala, B.K. and Majumder, J. 2020. Butterfly diversity
assessment in protected areas in Tripura, North
Eastern India. Proceeding of the Zoological Society. 73:
68-81.https://doi/10.1007/s12595-019-00300-x

Agarwala, B.K., Choudhury, S.R. and Choudhury, P.R.
2010. Species richness and diversity of butterflies in
urban and rural locations of north-east India.
Entomon. 35 : 1-5.

Alberti, M., Marzluff,  J.M., Shulenberger, E., Bradley, G.,
Ryan, C. and Zumbrunnen, C. 2003. Integrating hu-
mans into ecology: opportunities and challenges for

Photoplate 3:49. Loxura atymnus; 50. Hypolycaena erylus; 51. Charana mandarinus; 52. Rapala airbus; 53. Rapala manea; 54. Jamides celeno;
55. Rapala pheretima; 56. Heliophorus epicles; 57. Anthene emolus; 58. Castalius rosimon; 59. Tajuria cippus; 60. Zizina otis; 61. Poritia hewitsoni;
62. Poritia hewitsoni; 63. Catochrysops Strabo; 64. Tagiades japetus; 65. Koruthaialos butleri; 66. Pithauria stramineipennis; 67. Iambrix salsala;
68. Baoris unicolor; 69. Pelopidas agna; 70. Parnara ganga; 71. Pelopidas assamensis; 72. Oriens goloides; 73. Udaspes folus; 74. Telicota bambusae;
75. Matapa aria; 76. Zemeros flegyas

studying urban ecosystems. Bioscience. 53 : 1169–
1179.

Bhowmik, S., Malakar, S. and Bora, A. 2020. Rediscovery
of Ypthima watsoni Moore, 1893 (Lepidoptera:
Nymphalidae: Satyrinae) to India and new record to
Tripura, North east, India. Journal of Entomology and
Zoology studies. 8(3) : 2037-2040.

Bhowmik, S. 2021. Fifty-one new additions to the butter-
fly 9 Lepidoptera:Rhopalocera) fauna of Tripura,
North east  India. Revista Chilena de Entomologia.
47(1) : 35-60.

Blair, R.B. 1999. Birds and butterflies along an urban gra-
dient: surrogate taxa for assessing biodiversity? Eco-
logical Applications. 9 : 164-170.

Das, D. 2017. New distribution record of peacock royal
butterfly Tajuria cippus cippus (Fabricius, 1798)
(Lepidoptera:Lycaenidae) from Tripura, North-east
India. Journal of Entomology and Zoology studies. 5(4)
: 53-56.

Das, D. 2020. The butterfly (Insecta:Lepidoptera) diversity
of Unakoti hill: an important sacred grove of
Tripura, North East India. Journal of Wildlife Research.
8(4) : 81-85.

Defra, 2016. UK Biodiversity Indicators 2015. Department
for Environment, Food and Rural Affairs, London.

Jones, E.L. and Leather, S.R. 2012. Invertebrates in urban
areas: a review. European  Journal of  Entomology. 109:
463-478.https://doi.org/10.14411/eje.2012.060

Kehimkar, I. 2008. The Book of Indian Butterflies. Oxford



DIPAK DAS 691

University Press, Mumbai, India.
Kunte, K., Sondhi, S. and Roy, P. 2021. Butterflies of India,

v 2.97. Indian Foundation for Butterflies. https://
www.ifoundbutterflies.org, accessed on 05.07.2021.

Kunte, K. 2000. Butterflies of Peninsular India. Universities
Press, Hyderabad, India.

Kuussaari, M., Toivonen, M., Heliola, J., Poyry, J., Mellado,
J., Ekroos, J., Hyyrylainen, V., Vaha-Piikkio, I. and
Tiainen, J. 2021. Butterfly species responses to ur-
banization: differing effects of human population
density and built-up area. Urban Ecosystems. 24 : 515-
527.https://doi.org/10.1007/s11252-020-01055-6

Lee, C.M., Park, J.W., Kwon, T.S., Kim, S.S., Ryu, J.W.,
Jung, S.J. and Lee, S.K. 2015. Diversity and density
of butterfly communities in urban green areas: an
analytical approach using GIS. Zoological Studies.
54:4.

Lodh, R. and Agarwala, B.K. 2015. Inventory of butterfly
fauna (Lepidoptera: Rhopalocera) of Tripura, India,
in the Indo-Myanmar biogeographical zone, with
records of threatened taxa. Checklist. 11 (2) : 1591.

Lodh, R. and Agarwala, B.K. 2016. Rapid assessment of
diversity and conservation of butterflies in Rowa
Wildlife Sanctuary: An Indo-Burmese hotspot, N.E,
India. Tropical Ecology. 57(2) : 231-242.

MacGregor-Fors, I. and  Ortega-Álvarez, R.2013. Ecología
Urbana - Experiencias en América Latina. Retrieved
from – http://www1. inecol.edu.mx/
libro_ecologia_urbana.

Majumder, J., Lodh, R. and Agarwala, B.K. 2012. Variation
in butterfly diversity and unique species richness
along different habitats in Trishna Wildlife Sanctu-

ary, Tripura, Northeast India. Check List. 8 : 432-436.
Majumder, J., Lodh, R. and Agarwala, B.K. 2013. Butter-

fly species richness and diversity in the Trishna
Wildlife Sanctuary in South Asia. Journal of Insect
Science. 13 : 1-13.

Mani, M.S. 1986. Butterflies of Himalaya. Oxford and IBH,
New Delhi.

Mondal, D.K., Ghosh, S.K. and Majumder, M. 2002. Fauna
of Tripura. pp. 283-334. In: State Fauna Series 7.
Zoological Survey of India.

Mukherjee, S., Aditya, G., Basu, P. and Saha, G.K.2016.
Butterfly diversity in Kolkata metropolis: a synop-
tic check list. Check List. 12(2):1-9.

Nair, N., Giri, U., Debnath, M.R. and Shah, S.K. 2018.
Butterfly fauna (Lepidoptera:Rhopalocera) of
Lembucherra, West Tripura, India. Journal of Ento-
mology and Zoology Studies. 6(2): 975-981.

Paul, M. and Sultana, A. 2020. Studies on butterfly
(InsectaLepidoptera) diversity across different ur-
ban landscapes of Delhi, India. Current Science.
118(5) : 819-827.

Rouquette, J.R., Dallimer, M., Armsworth, P.R., Gaston,
K.J., Maltby, L. and  Warren, P.H. 2013. Species turn-
over and geographic distance in an urban river net-
work. Diversity and Distribution. 19 : 1429–1439.

Sing, K.W., Jusoh, W. F.A., Hashim, N.R. and Wilson, J.J.
2016. Urban parks: refuges for tropical butterflies in
Southeast Asia? Urban Ecosystems.DOI 10.1007/
s11252-016-0542-4

Tam, K.C. and Bonebrake, T.C. 2016. Butterfly diversity,
habitat and vegetation usage in Hong Kong urban
parks. Urban Ecosystems. doi:10.1007 /s11252–015–
0484–2.


