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In the present study we record the maximum number of butterfly species than
the species moths viz., family Lycaenidae (15 species), Nymphalidae (10
species), Hesperiidae (8 species), Pieridae (7 species), and from Papilionidae,
Danaidae and Acraeidae six, three and one species respectively. In the present
study we record 99 species of order Lepidoptera comprising 49 species of moth
and 50 species of to butterflies. Moths from this order belong to eight families
out of these Pterophoridae and Hyblaeidae consist single species. Family
Eupterotidae and Hypsidae constitute with two species family Arctiidae
comprises three species and family Sphingidae, Pyralidae and Noctuidae
constitute with seven, eleven and twenty two species of moths respectively.
Study on the occurrence of cotton bollworm, Helicoverpa armigera and tobacco

cutworm Spodoptera litura was conducted by using Pheromones traps.

INTRODUCTION

Biodiversity is a function of the number of any
taxon present, the evenness with which the taxons
are distributed among the species evenness and the
interaction component of richness and evenness
(Ludwig and Reynolds, 1988). The tropical regions
are known for their richness of species diversity
(Mathew and Rahamathulla, 1993). The role of
insects in the maintenance of essential life support
systems in natural habitats is well recognized
(Wells et al., 1983). Our knowledge on the insect
fauna of Indian region is based on the studies of
pioneer workers like Hampson (1891), Lefroy
(1909) and Mathew and Rahamathulla (1995). At
present about 80 per cent of the world’s known
animals are insects, and lepidopterans accounts for
112,000 species, which include both butterflies and
moths (Hutchins, 1972; Gunathilagaraj et al., 1998).
Lepidopteran insects are of diversified nature and
they occur both as crop pests and pollinators.
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Lefroy (1909) had enumerated 10,000 species of
lepidopterans of which 8,000 species were moths
and 1,500 species were butterflies described in
fauna of India Hampson’s (1894). Butterflies were
more frequent to flowers with tubular corollas than
to non-tubular ones, to flowers coloured red,
yellow, blue and purple than those coloured white
and pink and to flower sources available for longer
periods in the year (Nimbalkar et al., 2011).
According to Shinde et al., (2013) species richness
of lepidoptera in forest does not vary in forest but,
season had a large effect on the number of
individual sampled.

Butterflies are essential part of any natural
ecosystem as their adults perform pollination and
larvae enact as primary herbivores thereby
transferring radiant energy trapped by plants to the
next tropical level. Among insects, butterflies are
the most studied group; rendering dual roles as
pollinators and as energy transferors.
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They are highly sensitive to changes in
temperature, humidity and light; parameters that are
easily influenced by habitat deterioration (Murphy
et al., 1990). Therefore, butterflies are good
indicator species to monitor ecological changes in a
habitat. Hence, to study the role of lepidopteran
fauna in agricultural ecosystem in Marathwada
region has enormous importance to study the
ecology of lepidopteran pests.

MATERIALS AND METHODS
Study details

The Maharashtra State is between 18° 0' 0
N, latitude and 74° 0 0 E longitude the
geographical area of the Maharashtra State is
308000 Sg. km. and South Central part of
Maharashtra is popularly known as "Marathwada",
which consist of eight district and lies in between
17°- 35 to 20°- 40’ North latitude and 74°- 40 to
704’ East longitude. The mean sea level (MSL)
varied from 300 (minimum) to 900 M (maximum).

Ecology of Lepidopteran fauna was studied
during June 2010 to May 2012 from Agro-
ecosystem of Marathwada region. In this study,
collection was made by using sweep nets, larval
collection and rearing and also by visual
observation from the cropped areas at weekly
intervals and daily collection from light traps and
those attracted to the lights of residential buildings.
The day flying lepidopterans viz., butterflies and
some sphingids like Macroglossum sp. which visit
flowers were collected by using sweep nets in
various habitats (Rao et al., 2004). We also sampled
Lepidoptera by using 12 W universal backlight
traps powered by 12 V batteries. Backlight traps are
widely considered to be the standard technique for
sampling moth communities, although the method
is biased toward collecting phototactic species.
Those lepidopterans attracted to light trap were
collected in the next day morning (Mathew and
Rahamathulla, 1995). The adult lepidopteran
representatives of different species attracted to the
lights of residing area were also collected by using
sweep nets (Kirti and Sodhi, 2003). The larva was
collected from various crop plants and they were
reared on their same host plants to emerge as adults
and to record their possible hosts (Nair, 2002).
Pheromone Traps (12/hector) were installed in the
farms to collect the attracted moths.

The collected species were identified
directly in the field visually with the help of field
guides Gay et al. (1992) and Lefroy (1909). All
scientific names follow by Varshney (1983) and

common English names follow Wynter-Blyth
(1957), Classification of butterflies is after Gaonkar
(1996). The Diversity indices and Evenness index
were worked out following Simpson (1949),
Shannon-Weiner  (1949) and Pielou (1977)
methodology.
Statistical analysis

The diversity indices and evenness index
for the families were calculated by using the
Shannon Weiner, Simpson diversity indices,
evenness index given by Pielou (1975 and 1977)
and Anne Magurran (1988).

RESULTS AND DISCUSSION

Marathwada region is one of the five
regions in Maharashtra state and covers geographic
area of 64,813 sq. km. and falls under dry mild cool
and humid climatic situation and receives rains
during June to September due to South West
monsoon. The mean annual rainfall of the all
Maharashtra State is 700 mm to 1200 mm and
mostly resave during June to October. The annual
maximum and minimum temperature ranges
between 13°C to 47°C. The region coincides with
the Aurangabad division. The river Godavari is a
largest river in the south-central India flows from
five major districts of this region. This region has
major area under jowar. The productivity of some
of the food crops like wheat, paddy and cash crops
such as cotton has however remained low.
Genetically modified plants like cotton, soybean are
becoming popular. Vegetable crops like bhendi,
brinjal, raddish, tomato also grows in this region.
New formulations of bio-pesticides and bio-
fertilizers are increasingly popular in the region.

Diversity of butterfly

In the present study we record the maximum
number of butterfly species than the species moths
viz., family Lycaenidae (15 species), Nymphalidae
(10 species), Hesperiidae (8 species), Pieridae (7
species), and from Papilionidae, Danaidae and
Acraeidae six, three and one species respectively.
This may be happens due to the moths are nocturnal
in habit. Most of the area is covered. Teak, Mango,
Neem trees and the herbs from the study area
namely Celosia argentea, Tridax procumbens and
Tephrosia purpurea are more used by butterflies,
due to the flowering period of these herbs is
throughout the year. The shrubs namely Calotropis
gigantea and Lantana camara also have a flowering
period throughout the year, so they are more used
by butterflies as their food plants.
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A few species of butterflies were observed feeding
on either animal droppings, ripe fruits or while mud
puddling. We observed Graphium sarpedon as pests
of citrus leaf, Pseudozizeeria maha, Everes
lacturnus, Virachola isocrates, Rapala varuna,
from family Lycaenidae feeds on Guava plant
during day time and among these Everes lacturnus
attract towards light during night. However,
Lampides boeticus, Euchrysops cnejus, Lampides
boeticus, Euchrysops cnejus observed feeding on
Pods of Pulses. (Table 1)

Diversity of Moths

In the present study we record 99 species of
order Lepidoptera comprising 49 species of moth
and 50 species of butterflies. Moths from this order
belong to eight families out of these Pterophoridae
and Hyblaeidae consist single species. Family
Eupterotidae and Hypsidae constitute with two
species family Arctiidae comprises three species
and family Sphingidae, Pyralidae and Noctuidae
constitute with seven, eleven and twenty two
species of moths respectively. Study on the
occurrence of cotton bollworm, Helicoverpa
armigera and tobacco cutworm Spodoptera litura
was conducted by using Pheromones traps. Moths
are nocturnal and phototropic and the species that
was caught with help of light source are also given
in tables.

Among The Pyralids Paralipsa gularis,
Pyralis farinalis and Maruca testulalis, have been
reported to infest on soybean. Sylepta derogate on
cotton plant, Noorda blitealis on moringa,
Antigastra calalaunalis on Sesame tree which
confirms the observation in Kerala state by
Mathew and Menon (1984) and Karaikal region by
Adiroubane and Kuppammal (2010).

Among family Noctuidae we found four
species feed on cotton, three on citrus, hence this
observation confirms the report of (Pruthi et al.,
1945), two on Jowar plant. Two species viz.,
Eupithecia annulata and Zalissa venosa occurred on
pulses. Helicoverpa armigera was found on bolls of
cotton, bhendi plants, which confirms the previous
report of (Rajashekhargouda et al., 1984). The other
species recorded during the study was pest of trees
and weeds. (Table 2)

Shannon-Weiner index

These are the single figure numerical
measures of diversity which incorporate species
richness and equitability (i.e. evenness) (Hayek and
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Buzas, 1997; Magurran, 1988; Pielou, 1969, 1975).
The values for the Shannon H’ to the log-base 10.
In the present analysis, the Shannon H’ and
Shannon H..x are calculated using the log-base 10.
Use of other log bases (commonly 2 or natural log
base e) alters the number calculated. The highest
Shannon’s index is observed for the monsoon
season (1.925) followed by postmonsoon (1.893)
and premonsoon (1.762) seasons.

Table 3 Shanon Index

Index Premonsoon | Monsoon | Postmonsoon
Shannon

H' Log

Base 10. 1.762 1.925 1.893
Shannon

Hmax Log

Base 10. 1.924 1.982 1.987
Shannon J' 0.952 0.978 0.968

From result, it is inferred that the occurrence of
species of different families were highly diversified
during monsoon (June to September), followed by
postmonsoon and the species shows least
diversification during premonsoon. (Figure 1, Table
3).

Simpson’s Index (D)

Simpson’s index is one of a number of diversity
indices. It is used to measure the diversity of a
habitat. It takes into account the number of species
present as well as the relative abundance of each
species. The Simpson index represents the
probability that two randomly selected individuals
in the habitat will not belong to the same species.

Table 4 Simpson's index

Pre Post

Index Monsoon | Monsoon Monsoon

Simpson's

Index (D) 0.016 0.012 0.013

Simpson's
Index of
Diversity (1-
D) 0.984

0.988 0.987

Simpson's
Reciprocal
index of

Divesity (1/D) | 62.497 83.264 79.513

A low Simpson index value equates to high
diversity whereas a high value correlates to a low
diversity. The results of this statistic are represents
the low Simpson index (D) equates to high diversity
as seen during the monsoon season (Figure 2, Table
4).
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SHE analysis examines the relationship between S
(Species Richness), H (Information) and E
(Evenness as measured using Shannon-Wiener
evenness index) in the samples. It is therefore an
approach to look at the contribution of species
number and equitability to changes in diversity.
SHE analysis follows the way these parameters
change with increasing sampling effort. It can be
seen that postmonsoon season has a very slight
increase in the H number. As shown in Hill’s
number analysis, the postmonsoon season has more
number of species as compared to that of monsoon
or premonsoon season. The SHE analysis takes into
consideration the species richness and hence shows
the negligible increase in the H statistic for
postmonsoon period (Figure 3, Table 5).
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