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Abstract

A diversity of Drosophila was conducted in Raichur University Campus, Raichur (16.0956°N to
77.4205°E) during late summer and early monsoon of 2024. A total of 250 flies, composed of five
species and two subgenera’s i.e., Drosophila and Sophophora, were obtained. Among 5 Drosophila
nasuta (5 individuals) belonged to subgenus Drosophila, whereas D. ananassae (10), D. bipectinata (23),
D. malerkotliana (7), D. rajasekari (30) belonged to subgenus Sophophora. The diversity of Drosophila
in the study area was calculated using diversity indices and the analysis revealed the Shannon index-
1.3993, Simpson’s index-0.72, Evenness index-0.37 and Density index-0.733 respectively. As such, the
results emphasize the species composition and diversity of Drosophila in the survey area with D.
rajasekari being the most common and D. nasuta being the least common species. Our research
considerably broadens the ecological understanding of the dynamics of Drosophila species in the study
area.
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Introduction

Diversity: Diversity refers to the degree of variation of living things present in a particular
ecosystem.The state of being diverse or variety. Diversity may pertain to the variation of life
forms present in different ecosystems. Drosophila a fruitfly , well known as “CINDRELLA OF
GENETICS” [Guruprasad and Padmaja (2016)] 8. Drosophila, the name means “fruit-lover”.
The species of family Drosophilidae is a relatively large family of dipteran flies of worldwide
distribution consisting of 76 genera with more than 3800 described species from the entire
world. [Béchli et al., 2004] 2. India counts for about 300 species representing 25 genera
[Naskar et al. 2014], out of these species South India counts for 54 species. However in Bihar
fragmentary studies have been done and so far only one new record belonging to
Drosophilidae family i.e., Drosophila quadrilineata from Bagalpur is reported. Most of them
are endemic, few are cosmopolitan in nature, and some are associated with human activity.
Though studies of Indian Drosophilidae was started by Bezzi much of our knowledge of
Drosophila in India was given by Dwivedi and Gupta. [Gupta et al. 2015] "), Each species of
Drosophila occupies a particular niche depending on factors like habitat, food source,
reproductive behaviour and environmental conditions. It is known that changes in temperature
and rainfall affect lifecycle, developmental time and other factors that influence the rate of
survival population growth. Fruitflies are generally found in rotted fruits. Drosophila was one
of the first organisms to be studied.Since the time of the Morgan, Drosophila is being used as
a model organism and described species genetically. Drosophila has answered many questions
of the scientific community in the field of genetics and inheritance, aging and embryonic
development. It is very well studied and highly tractable model organism for study of gentics
and development biology. Though early studies on Drosophila in India where mainly
concerned with taxonomy, 1970 onwards studies on other field have also been initiated. [Guru
prasasd B.R. et.al] Extensively in recent years, Drosophila has become a remarkably versatile
experimental organism in nearly every discipline of biology. Especially the Drosophila
melanogaster continues to be one of the greatest sources of information regarding the
principles of heredity that apply to all animals including human beings.
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Thomas Hunt Morgan, a famous biologist identified fruit flies
as a model organisms with similar genes to humans. Because
fruitflies have a similar genetic makeup to humans, fruitflies
can be used to examine human genetic diseases. The
advantage of using fruit flies is that while they have a similar
genetic makeup to humans, they have a fewer number of
chromosomes only four pairs, which makes them a lot easier
to study. Drosophilid communities were already pointed as
excellent models to the study of the effect of the
environmental heterogeneity on species diversity [Krijger,
2000] underlined the importance of studying tropical
assemblages of Drosophila as an opportunity to compare
organisms of the same group living in environments that offer
different conditions. Population assemblage of Drosophilidae
from India are poorly understood [Hegde et al. 2001] except
few studies [Guruprasad et al., 2010]. Drosophila still
continues to be an organism of innovation and surprises in all
fields of bio research. It is thus regarded as better
experimental model over other species like C. elegans, Zebra
fishes, Bacteria and Mice.

Materials and Methods
Study Area: Raichur University, located in the historic
district of Raichur in Karnataka, serves as a habitat for
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various species including insects. The Raichur University is
situated between latitude of approximately 16.0956 to
16.1024 N and a longitude of 77.4070 to 77.4205 E, with an
altitude of around 407 meters (1,335 feet) above sea level.
Raichur University campus located beside the National
Highway 167. The Raichur university main campus is
surrounded by agricultural fields including crops like paddy
and cotton. The climate at Raichur University's main campus
during the late summer and early monsoon is marked by a
transition from dry, hot conditions to more humid and rainy
weather. In late summer, temperatures typically range from 35
°C to 40 °C with low humidity, while the early monsoon
brings cooler temperatures, averaging between 25 °C and 35
°C, along with increased rainfall. Our survey for the
collection of Drosophila was conducted during this period,
with the temperature and moisture levels being particularly
suitable for collection, as these conditions support the
presence of Drosophila species in the environment. The study
of Drosophila commenced during the late summer and
continued into the early monsoon season in the year 2024.
These periods were selected to observe the diversity, as
environmental changes during this time influence their
abundance and distribution.
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Geographical location of Raichur University main campus,
Raichur latitude 16.1024 N and longitude 77.4205 E

Fig 1: Raichur university main campus

Methods of collection
Drosophila flies were collected using Bottle traping and Bait
method from randomly selected sites in the Raichur university
main campus in 2024.

Bait and Net-sweeping: In this method, the places of
collection were spread with various rotten fruits such as
banana, grapes, tomato, guava, apple etc, and left for a day to
attract flies. After a day of spreading, the flies were collected
by sweeping using fine net. The flies were anesthesized using
Diethyl ether and then transferred to the vials containing
70% ethanol to preserve temporarily and brought to
laboratory for identification.

Bottle trapping method: In this method, the bottles
containing smashed fruit were tied to twigs of bushes under
shaded areas in the morning. On the following day, bottles
with attracted flies were collected by plugging the bottles.

Captured flies were preserved in vials containing 70% ethanol
for taxonomical identification. For the analysis of male
terminalia of species, flies were boiled in 10% potassium
hydroxide (KOH) and dissected [Bachli et al 2004] 2. The
individuals were further identified through external
morphology and genital plate using identification keys, and
comparisons the details with the literature.

Results and Discussion

A total number of 250 Drosophila species were collected, in
which 75 males were identified. The collection of Drosophila
was done during late summer and early monsoon period. The
table presents data on the species diversity of Drosophila flies
collected from a study area, detailing the number of
individuals and several diversity indices. Five species are
listed: Drosophila nasuta with 5 individuals, D. ananassae
with 10 individuals, D. bipectinata with 23 individuals,

D. malerkotliana with 7 individuals, and D. rajasekcri with
30 individuals. The Shannon index(H?Y) is 1.3993, a measure
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of species diversity, indicating a moderate level of diversity
within this community. Simpson’s index(D) is 0.72, which
assesses diversity, showing that the species are relatively
diverse, though some are more dominant than others. The
evenness index(E) is 0.37, suggesting that individuals are
unevenly distributed across species, with D. rajasekcri having

http://www.entomoljournal.com

the more number of individuals. Lastly, the density index (D)
is 0.733, reflecting the relative abundance and concentration
of individuals within the population. This data collectively
describes the population structure of Drosophila species in the
study area, highlighting both species richness and dominance
patterns.

Table 1: Drosophila diversity

SI. No.| Genus Subgenus Species Number | Shannon index | Simpson’s index | Evenness index | Density index
01 | Drosophila | Drosophila D. nasuta 5
D. ananassae 10
Sophophora D. bipectinata 23 1.3993 0.72 0.37 0.733
phop D. malerkotliana 07
D. rajasekcri 30
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Fig 2: Graph showing total number of species including number of individuals in the study area.

The bar graph illustrates the total number of individuals for
five different Drosophila species belong to 2 subgenus in the
study area. The species represented are D. nasuta, D.
ananassae, D. bipectinata, D. malerkotliana, and D.
rajasekcri. The species with the highest number of individuals
is D. rajasekcri, with 30 individuals, followed by D.

bipectinata with 23 individuals. D. ananassae and D.
malerkotliana have 10 and 7 individuals, respectively, while
D. nasuta has the lowest count, with only 5 individuals. This
graph shows the relative abundance of each species in the
study area.

Table 2: Drosophila diversity

Sl. No Species Site A Site B Site C
1 D. nasuta v o »®
2 D.ananassae v v v
3 D. bipectinata v v v
4 D. malerkotliana ® v v
5 D. rajasekcri v v v

The above mentioned table shows that, at Site A all the
Drosophila species were found except D. malerkotliana. At

Site B and C, except D. nasuta all the other Drosophila
species were found.
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Fig 3: Species wise distribution of Drosophila and Dominance

The pie chart presents the species-wise distribution and
dominance of Drosophila species in the study area. It reveals
that D. rajasekcri is the most dominant species, accounting
for 40% of the total population, followed by D. bipectinata,
which constitutes 30.66%. D. ananassae represents 13.33% of
the population, while D. malerkotliana accounts for 9.33%.

The least abundant species is D. nasuta, making up only
6.66% of the total individuals. This distribution emphasizes
the dominance of D. rajasekcri and D. bipectinata, with the
remaining species being less prevalent in the area.

Below are the genital plates of different species of Drosophila

D. malerkotliana

D. rajasekcri

Fig 4: Drosophila diversity

Conclusion

In the study, total 75 individuals were captured which belongs
to 5 species of 2 subgenus namely Drososphila and
Sopophora. Among these 5 species D. rajasekcri has the
highest and D. nasuta has the lowest number of individuals
because of the relative humidity, temperature and habitat,
maybe the reason for the highest and lowest count of these
species.
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