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Abstract

Butterflies are one of the good indicators of environment,
as they are sensitive to disturbance including climate
change. This manuscript documents the abundance and
diversity of butterflies in A.V.C. College Campus,
Mayailaduthurai, Tamil Nadu. The study identified 30
species of butterflies belonging to five families viz.,
Nymphalidae (12 spp.), Pieridae (6 spp.), Lycaenidae (2
spp.), Papilionidae (4 spp.), and Hesperiidae (2 spp.).
Among these 51 species of butterflies, Zizeeria karsandra
showed the highest abundance, contributing to over 30%
of total sightings. The abundance (464 + 33 individuals/
day), diversity (2.27 * 0.03) and richness (30 spp.) of
butterflies recorded the maximum between first and
second week of December 2016. This could be due the
availability of suitable habitats with favorable
environmental conditions. Butterfly abundance increased
positively with temperature and humidity, thoughnot
significantly (p>0.05).

Butterfly feeding on nectar was observed on 20 different
host plant species, with Gomphrena serrata receiving the
highest number of butterflies Herbaceous plants received
the highest butterfly visit (92%) followed by grass (6%)
.Most of the visits of butterflies were on yellow flowers
(51%) followed by white flowers (23 %). More than two
thirds of butterflies’ visits were to open (65%) compared
to tubular flowers (35%). The highest visits to herbaceous
plants with yellow and open flowers could be a function
of their higher fragrance along with higher quantity
nectars compared to the plants, with white colored and
tubular flowers. Detailed screening on the photochemical
components of flowers and quantity of nectar in flowers
would be essential to understand butterfly feeding in
relation to plant and flower charecteristics.
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INTRODUCTION

Insects contribute to more than half of all the species
on the planet with recent studies estimating the existing
insect diversity to be nearly 30 million species
(Battist1988; May 1992; Godfrey et al. 1999). Butterflies
are regarded as one of the best taxonomically studied
group of insects around the globe due to their vivid
morphology and taxonomic complexities among the
Lepidopteron insects (Gaonker, 1996). The order
Lepidoptera constitutes of the majority of visually
appealing insects such as the butterflies and moths
with 1,25,000 to 1,50,000 described species (Gullan
and Cranston, 2009). There are about 28000 species of
butterflies around the world, in which 18,000 known
species are recorded (Mobeen et al. 2016). The Indian
subcontinent has about 1501 species of butterflies ,
with about 321 skippers, 107 swallowtails, 443 blues,
521 brush footed butterflies and 109 whites and
yellows (Kehimkar, 2008; Kunte 2009; Wadatkar and
Kasambe, 2009).

Studies on the diversity of butterflies in any area
benefits the understanding the status of an ecosystem
(Meeta and Noopur, 2017). Information on the diversity
of butterflies has been studied throughout India. The
major observations are from Himalayan regions (Singh
2009; Sidhu 2011; Quereshi ef al. 2014), North East
(Gogoi 2015; Gogoi et al. 2016), Semi Arid Zone
(Sharma and Mattu 2010; Basavarajappa and
Santhosh, 2018) Western Ghats (Gaonkar 1996;
Kehimkar 2008; Ghorpade and Kunte 2010; Padhye et
al. 2012; Priya et al. 2017), desert zone (Sharma and
Sharma 2013), Deccan Peninsula regions (Kunte 2009;
Narasimmarajan et al. 2014; Kumar and Murugesan
2014).

Butterflies and their caterpillars are dependent on
specific host plants for foliage, nectar and pollen as
their host (Gideon et al. 2016). Based on their color,
odor and the shape of the flower butterflies forage ona
specific plant. Thus, butterfly diversity indirectly
reflects overall plant diversity, especially that of herbs
and shrubs, in the given area. The landscape changes
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in urbanregions directly reflect the change in butterfly
diversity and distribution. Many species of butterflies
are strictly seasonal in their occurrence and prefer a
particular set of habitats and host/host plants for their
survival. Notably these beautiful insects are slowly
disappearing due to changes in land pattern and
habitat as they are closely dependent on plants.
Studying the abundance and diversity of butterflies in
urban habitats are much essential. Additionally,
studies on the diversity and abundance of butterflies

in urban regions particularly in college and university
campuses are very rare (Xavier, 2006; Ramesh et al.,
2010; Nair et al., 2014; Panicker ef al., 2016) and therefore
this study was undertaken in A.V.C College Campus.

MATERIALS AND METHODS

The study was conducted in A.V.C. College, which is
located 5.5 km east of Mayiladuthurai, Tamil India,
that falls between 11°6'14’ N and 79'41'32 E. It has an
elevation of about 22m and the flora of A.V.C College

Table 1. Check list of butterflies and their abundance observed in A.V.C. College campus.

Family ] No. of
. Common Name Species Name L.
(No. of species) Individuals
Hesperiidae (2) 4
Common-banded Awl Hasora chormus 2
Rice Swift Borbo cinnara 2
Lycaenidae (6) 817
Dark Grass Blue Zizeeria karsandra 203
Grass Jewel Chilades trochylus 270
Oriental Grass Jewel Freyeria trochylus 122
Pale Grass Blue Zizeeria maha 200
Pea Blue Lampides boeticus 20
Plain Cupid Chilades pandava 2
Nymphalidae (12) 1317
Blue Pansy Junonia orithya 1
Blue Tiger Tirumala limniace 5
Chocolate Pansy Junonia iphita 20
Common Crow Euploea core 1186

Common Evening Brown

Melanitis leda 4

Common Wanderer
Mottled Emigrant
Psyche

Danaid Eggfly Hypolimnus misippus 1
Dark-branded Bush Brown |Mycalesis mineus 1
Glassy Tiger Parantica aglea 1
Great Eggfly Hypolimnas bolina 2
Joker Bybliaii Ithyia 1
Plain Tiger Danus chrysippus 29
Tawny Coster Acrae violae 66
Papilionidae (4) 50
Common Mormon Papilio poltes 2
Common Rose Pachliopta aristolochiae 12
Crimson Rose Pachliopta hector 33
Lime Butterfly Papilio demoleus 3
Pieridae (6) 63
Common Emigrant Catopsilia pomona 3
Common Grass Yellow Eurema hecabe 17
Common Jezebel Delias eucharis 37

Pareronia valeria

Catopsilia pyranthe

Leptosia nina
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Plate 1. Photography of notable butterfly species recorded in A.V.C. College Campus.
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Common Mormon

Common Emigrant

has a great diversity and vegetation suitable for the
diversity of the butterflies. The Campus has blessed
with lush green vegetation having large trees, herbs,
shrubs and grasses which support the occurrence of
insect fauna including butterflies. The major plant
species include, Gomphrena serrata, Hedysarum
kumaoones , and Leucas aspera etc. Temperature and
relative humidity were measured on the site with a
Thermo-Hygrometer (Islam et al., 2013). Temperature
in the campus ranges from 20 to 33° C and humidity
ranges between 42 and 91%. The average rainfall in
Mayiladuthurai regions during the study was about
1290 mm.

Common Grass Yellow

600

500

400

300

No. of Individuals

200

100

IW of W of W of IW of II'W of I W of
b Dx t t January January January

2016 2016 2016 2017 2017 2017

D

Fig. 1. Abundance of butterfly (mean +SE) recorded
in A.V.C. College campus.
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The butterflies in the campus were observed by direct
observations, random walks and opportunistic
observations mostly during the morning and evening
hours from December 2016 to January 2017. Butterfly
species were identified directly in the field visually
with the help of field guides followed by photography,
in difficult cases, rarely by capture. Since,
identification up to the species level cannot be done

Table 2. Shannon Wiener Index (H’) and Species
Richness recorded in the study sites.

with only photographs, additional methods used were
survey methods wherein the individuals were
collected by sweeping net. Once the butterfly is caught
in the net, it is secured as quickly as possible in a fold
of the net. Then they are gently placed with their wings
folded together, antennae placed extended in paper
envelopes of different sizes. Collection was restricted
to those specimens that could not be identified directly.
All scientific names follow Varshney (1983) and
common English names follow Wynter-Blyth
(1957). Gaonkar (1996) was followed for classification
of butterflies and Benthum and Hooker (1862) system

Month & Year| H' |Variance H Species of classification followed for plants. Environmental
Richness parameters such as temperature and humidity also
I week of 907 0.004 30 recorded’during the study. Shannon .Wier}er diyersity
December 2016 Index (H’) was calculated using Species Diversity and
T week of 4 0,003 N Richness Software (Version 2.65).
December 2016 RESULTS
Il week of 2.04 0.004 19 The study identified 30 species of butterflies belonging
December 2016 to five families viz., Nymphalidae (12 spp.), Pieridae
Iweek of 17 0,004 16 (6 spp.), Lycaenidae (6 spp.), Papilionidae (4 spp.), and
December 2017 Hesperiidae (2 sps) (Table 1). Photography of the
I week of notable butterfly species recorded in the campus is
December 2017 145 0.002 13 giveninplate 1. The study reveals that A.V.C college
T week of campus harbors a set of butterfly community wherein
December 2017 1.81 0.002 16 Nymphalidae individuals exerting dominance over
the others. Among the five families recorded ,
Table 3. List of host plants used by butterflies in A.V.C. College campus.
Family Species No. of Status Activities
(No of species) individuals
Acanthaceae (2) |Nelsonia canescens 30|Herb [Feeding
Ruellia turbosa 16|Herb |Feeding & Basking
Amarathaceae (1) |Gomphrena serrata 652|Grass |Feeding
Asteraceae (1) Tridax procumbens 301|Herb |Feeding & Basking
Boraginaceae (1) |Cynoglossum zeylanicum 73|Herb |Feeding
Caricaceae (1) Carica papaya 1[Tree |Feeding
Euphorbiaceae (1) |Ricinus cummunis 4|Herb |Feeding & Basking
Fabaceae (3) Clitoria ternatea 37|Herb |Feeding
Hedysarum kumaones 596|Herb |Feeding
Tephrosia purpurea 121|Herb |Feeding
Lamiaceae (2) Clinopodium vulgare 53(Herb [Feeding
Leucas aspera 78|Herb |Feeding
Malvaceae(2) Sida acuta 16|Herb |Feeding
Sida cordifolia 47|Herb [Feeding & Basking
Poaceae (4) Alloteropsis cimicina 33|Grass |Feeding
Apluda mutica 2|Grass |Feeding & Basking
Panicum antidotale 8|Grass |Feeding & Basking
Paspalidium flavidum 4|Grass |Feeding & Basking
Rubiaceae (1) Ixora coccinea 4|Herb [Feeding & Basking




Nymphalidae showed the highest abundance followed
by Lycaenidae and Pieridae, while the lowest
abundance was recorded in Hesperiidae. Among 12
species recorded in family Nymphalidae, Common
Crow showed the maximum number followed by
Tawny Coster and Plain Tiger. Among the six species
butterflies recorded in Lycaenidae, Grass Jewel
recorded the maximum followed by Dark Grass Blue
and Pale Grass Blue. Common Jezebel and Common
Grass Yellow were the most dominant species in
Pieridae family. Among the four species noted in
family Papilionidae, Crimson Rose recorded the
maximum individuals followed by Common Rose
(Table 1). The abundance (464 + 33 individuals/day),
diversity (2.27 £0.03) and the species richness (30 spp.)
were the maximum between first and second week of
December 2016 (Fig. 1 and Table 2). Butterfly
abundance increased with temperature and humidity,
even though the increase was not statistically
significant (p>0.05).

A total of 20 species plants belong to 11 families were
recorded as host plants used by butterflies in the study
area. Among 11 families, Amarathaceae hosted the
highest number of butterflies followed by Fabaceae,
whereas Amarathaceae, Asteraceae, Boraginaceae,
Caricaceae, Euphorbiaceae and Rubiaceae had the
lowest numbers. Among the plant species, Gomphrena
serrata received the maximum number of butterflies
followed by Hedysarum kumaones, while Carica papaya
hosted the minimum numbers (Table 3). Among 20
species of plants recorded, 11 species of plants namely
Nelsonia canescens, Gomphrena serrata, Cynoglossum
zeylanicum, Carica papaya, Clitoria ternatea, Hedysarum
kumaones, Tephrosia purpurea, Clinopodium vulgare,
Leucas aspera, Sida acuta and Alloteropsis cimicina were
exclusively used by the butterflies for feeding the
nectars and remaining nine species used either for
basking and feeding (Table 3). The herbaceous plants
received the highest number of butterflies (92%)
followed by grasses (6%) and most of the butterfly visits
were on yellow colored (51%) flowers followed by
white colored flowers (25 %). More than two thirds of
total visits were to open (65%) compared to ubular
flowers (35%). The higher visits to herbaceous plants
with yellow and open flowers could be a function of
their higher fragrance along with higher quantity
nectars compared to the other set of plants, which are
with white colored and tubular flowers.

DISCUSSION

Butterflies play a vital role in ecosystem restoration as
pollinators. Increase in butterfly populations may
indicate an increase in plant diversity and other
pollinator groups within restored areas (Ghorpade and
Kunte 2010; Padhye et al. 2012; Priya et al. 2017).

Butterflies benefits the environment in various aspects
such as enhancing plant diversity as pollinators,
ecological indicators, provide food for other organisms,
predators controlling other insects, and reduces
pollution (Mobeen et al, 2016). Recent studies have
highlighted the importance of institutional campuses
as a preferred habitast for butterflies. The flora of A.V.C
College has a great diversity and vegetation suitable
for the diversity of the butterflies. The present study
recorded 30 species of butterflies indicating the quality
of vegetations in college campus. The number of
butterflies recorded in the present study is comparable
with the species number note in veterinary and animal
sciences campus, Mannuthy (Panicker et al. 2016).
Tiple et al. (2007) recorded 52 species of butterflies in
an Indian university campus. Aiswarya et al. (2014)
reported 49 species of butterflies in Sarojini Naidu
College campus. A total of 68 species of butterflies are
recorded in Andhra University campus
Vishakhapatnam (Rao et al., 2003) and the numbers of
species recorded in present study are comparable with
the previous studies.

Occurrence and distributions of butterflies are
depending upon the availability of their host plants
(Feltwell, 1986). A.V.C College campus is blessed with
lush green vegetation having large trees, herbs, shrubs
and grasses which support the diversity of butterflies.
The major plant species include, Gomphrena serrata,
Hedysarum kumaoones, and Leucas aspera.Itis presumed
that the diversified flora in five different sites of this
campus provides comfortable shelter, suitable foraging
grounds and protection from predators and hostile
atmospheric conditions to these butterflies. The
growth rates of Lepidopteron individuals depend on
the host plants with constitute the nutritional
composition of the insects (Slansky and Wheeler,
1992). The majority of insects being herbivores are
dependent on plants for nutrition and survival as
reported earlier.

Plants like Tridax procumbens, Alloteropsis cimicina,
Clinopodium vulgare, clitoria ternatea, Cynoglossum
zeylanicum, Tridax procumbens and Leucas aspera
attracted large number of butterflies in the campus. It
is probably due to the fact that the flowering period of
these herbs are throughout the year in the campus.
Asteraceae family is the most widely used plant family
by the butterflies during the study, which is similar to
the report of Nimbalkar et al. (2011) also reported in
Pune. Similarly, Jeevith and Samydurai (2015) reported
that the Asteraceae family to be the most widely used
nectar plant from Nilgries. The interaction between
butterflies and their host plants appears to be an
important aspect of biological diversification. In many
stable ecological communities, plants have a major role
in the determination of structure of community and
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eventually the faunal diversity and their survival. It is
because majority of insects being herbivorous are
dependent on variety of plants for their nutrition and
survival to complete their life cycle.

Butterflies are sensitive insects which react quickly to
any kind of disturbance (Jeevith and Samydurai 2015).
There are many major factors affecting the butterfly
population like changes in land patterns, loss of
habitat structure and breeding habitat, environmental
variation, extreme weather and climate change, change
in abiotic environmental conditions, deforestation,
overwintering range, predation, parasitism, microbial
contaminants and pathogens (Kunte 2009;
Narasimmarajan et al. 2014; Kumar and Murugesan
2014). Therefore, the regular monitoring of the diversity
butterflies is highly warranted and thus our findings
are important because butterflies are the indicator
species and pollinating agents. A world without
pollinators would be a world without apples. The
geographical location of any area, its climatic
conditions and vegetative composition are essential
requisites for supporting a rich diversity of butterflies.
Exploration of species diversity and understanding
the habitat ecology in relation with nectar producing
plants into a database is an imperative and also that
will lead to the effective conservation of species. As
this study was done only for the period of a few months,
further detailed long term studies with investigations
on the photochemical components of flowers and
quantity of nectar in the flowers would shed better
light in understanding the butterfly species diversity
and plant pollination ecology.
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