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INTRODUCTION

All over the World, biologists have explored and continued to 
explore the flora and fauna of their countries. Pakistan is rich 
having a great diversity and variety of organisms because of 
its suitable climatic conditions and variable topography, but 
many of the plants and animal species are yet to be explored. 
Drosophila (Class: Insecta; Family: Drosophilidae) occupies 
a very remarkable position among experimental model 
organisms, widely being used for a variety of biological 
research fields. Among those, genetic studies is common for 
its easy husbandry, small size, short life cycle (10-14 days at 

O25 C), high fecundity (400-500 eggs) in 10 days (Steven and 
David, 2003). According to a bibliometric analysis, 48,989 
research papers have been published with the title indicating 
the word Drosophila from 1905 to 2005 (Michan et al., 2010). 
This accounts for the largest number of publications among 

eukaryotes and next to Escherichia coli among all organisms.
Initially, Drosophila was not considered as an insect pest. 
During the past few decades, some species were found to 
damage unwounded ripened fruits resulting in economic loss, 
which has attracted the attention of researchers towards agro-
economic projects. In order to develop pest-management 
strategies, the entomological and ecological study of 
Drosophila is also required. So far globally more than 1500 
species of Drosophila have been described, and online 
database is available (Bachli, 2006). Drosophilists of India 
are busy in field of taxonomy and systematics of genus 
Drosophila since 1920. As a result, 149 species have been 
reported from India (Fartyal and Singh, 2001). Little is known 
about Drosophila fauna of Pakistan. As result of a research 
project conducted under supervision of Dr. Mahmood Ahmed 
in Quaid-i-Azam University Islamabad, ten species were 
reported from Islamabad and ten species from Lahore (Tahir, 
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Although the climatic conditions of Pakistan are suitable for propagation of Drosophila 
species yet there is a big lapse in using Drosophila as an experimental model. Out of 1579 
globally reported species of Drosophila, 149 species have been found in India. Whereas, only 
20 species have been reported from Pakistan. More than 100 species of Drosophila are   
expected to be present that are still unexplored. A study was carried out from October 2013 to 
November 2014 to explore Drosophila fauna from four virtually unexplored cities of 
Pakistan. The cities included in this study were Karachi, Murree, Barian and Nathia Gali. The 
Drosophila flies were captured from the wild by using suitable baits. Single female cultures 
were raised in porridge, sugar and yeast medium. Cultures were successfully transported, in 
larval form to Drosophila laboratory.  Pure cultures, maintained in the laboratory, were used 
for morphological studies. For the final identification authentic literature and key guides 
were used. Species identified were: Drosophila immigrans: Sturtevant 1921, D. 
melanogaster: Meigen, 1830, D. takahashii: Sturtevant, 1927, D. jambulina: Parshad and 
Paika, 1964 and D. ananassae: Doleschall, 1858. The distribution of Drosophila genus in 
some parts Pakistan is discussed.
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2013b). This led to another study in which seven species were 
reported from Rabwah (Tahir, 2013a). According to short   
publication, nine species were reported from Khyber Pakhtun 
Khawa (Shahjehan et al., 2004). Overall 20 species of 
Drosophila have yet been reported in total from different 
regions of Pakistan. 
The objective of this short term study is to train young 
researchers to explore Drosophila fauna of Pakistan and to 
use this remarkable organism in different biological and agro-
economical projects.

MATERIALS AND METHODS

Area and period of study
The collection locations included in the study are Karachi 
(24°51′36″N, 67°0′36″E), Murree (33°54'0" N, 73°24'0" E), 
Barian (34°17'6" N, 72°46'21" E), and Nathia Gali (34°4'0" N, 
73°24'0" E). GPS coordinates were recorded and locations 
were mapped (Fig.1). Concerning Drosophila fauna these are 
virtually unexplored regions. The surveys were conducted 
from October 2013 to November 2014.

Collection and rearing of the Stocks
The Drosophila flies can be found in large numbers near fruit 
and juice shops. In order to capture, small vials, net sweeping 
and trap bait methods were used. From the fresh collections, 
the males were preserved in 70% ethanol, to be studied later, 
while the females were transferred singly to vials containing 
the porridge, sugar and yeast culture medium. Female 
cultures were transported to Drosophila laboratory at Abdus 
Salam School of Sciences, where these were maintained at 
25°C. Isofemale cultures, each produced from a single 
inseminated female were used for further studies and 
identification of different species.

Preparation of culture medium 
In order to prepare culture medium porridge (75g), sugar 
(35g), yeast (20g) and agar (3g), were mixed in 800ml water 
and cooked for 15 minutes. When medium attained 50°C 
temperature, nipagin (6ml) and propionic acid (2ml) were 
added as antifungal and antibacterial agents (Tahir, 1991; 
Tapiawanashe et al., 2004). The medium was poured into 
sterilized bottles and vials which were than capped and kept 
for culturing the Drosophila flies.

Identification of Drosophila species
Drosophila species were identified using the published 
descriptions and authentic keys (Sing and Gupta, 1981; 
Markow and O'Grady, 2005). Morphological characters were 
studied using a compound microscope (Meiji, Japan; Model-
ST-3) under magnifications, 40X.  Delicate dissections were 
done under microscope to study morphological 
characteristics. 

RESULTS

Drosophila live cultures in larval form, were successfully 
transported from different sites to local fly lab. Thirty four 
cultures were propagated in laboratory. Five species were 
identified from propagated cultured. Distribution of these 
species in Pakistan has been shown in Table 1. Identification 

up to species sub group level has been shown in flowchart 
drawn in Table 2.
Identification at species level.
Drosophila immigrans: Sturtevant, 1921. 
Genus: Drosophila (Fallen, 1823), Sub Genus: Drosophila 
(Okada, 1956; Gupta, 1974)
Species group: immigrans (Okada, 1956).
Characteristics:
Abdominal tergites are medially interrupted (Fig. 2). Femur 
comb with 9-10 short stout spinules present on forelegs of 
both male and female. (Fig.3). Tarsomeres of male forelegs 
modified with dense cluster of fine hairs. (Fig. 3). Tip of 
longitudinal vein of wing black. Eggs with four filaments

 Drosophila melanogaster: Meigen, 1830.
Genus: Drosophila (Fallen, 1823), Subgenus: Sophophora 
(Okada, 1956; Gupta, 1972)
Species group: melanogaster (Bock and Wheeler, 1972), 
Species Subgroup: melanogaster    (Okada, 1956).
Characteristics:
Preapical prominent on all tibia. In male a longitudinal sex 
comb on metatarsal segment of forelegs, containing 10-12 
similar teeth (Fig. 4).

Drosophila takahashii: Sturtevant, 1927.
Genus: Drosophila (Fallen, 1823), Subgenus: Sophophora 
(Okada, 1956; Gupta, 1972)
Species group: melanogaster (Bock and Wheeler, 1972). 
Species Subgroup: takahashii   (Bock and Wheeler, 1972; 
Sturtevant, 1927). 
Characteristics:

Periphallic organ with fan-shaped clasper. (Fig. 5). Phallic 

organ with apically black anterior paramere. (Fig. 5). In male 

sex comb present in two sets, proximal set on basitarsus 

consisting of two transverse rows of 2-4 teeth. Distal set on 

second tarsus consisting of two transverse rows of 1-3 teeth.

Drosophila jambulina: Parshad and Paika, 1964.
Genus: Drosophila (Fallen, 1823), Subgenus: Sophophora 
(Okada, 1956; Gupta, 1972)
Species group: melanogaster (Bock and Wheeler, 1972), 
Species Subgroup: montium (Bock and Wheeler, 1972).
Characteristics:
Preapical prominent on all tibiae. In male, sex comb in two 
sets of longitudinally arranged teeth proximal set on 
metatarsal with 17-20 teeth and distal set with 12-18 teeth 
(Fig. 6).

Drosophila ananassae: Doleschall, 1858.
Genus: Drosophila (Fallen, 1823), Subgenus: Sophophora 
(Okada, 1956; Gupta, 1972)
Species group: melanogaster (Bock and Wheeler, 1972), 
Species Subgroup: ananassae (Okada, 1956).
Characteristics:
Preapical prominent on all tibiae. Primary and secondary 
clasper present in periphallic organs. Phallic organ with U 
shaped anterior paramere. (Fig. 7). In male sex comb present 
on fore leg, consisting of 4-5 rows on metatarsal segment with 
2-7 teeth.
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DISCUSSION

Four virtually unexplored regions viz. Karachi, Murree, 
Barian and Nathia Gali were selected for the present study. 
Last three regions are in the same geographical zone but 
possibly have different biogeography due to their variant 
elevations. The species recruited during this study were as 
follows: D. melanogaster, D. immigrans, D. takahashii.  D. 
ananassae D. jambulina. First two were found in all four 
explored regions, which are cosmopolitan. Although D. 
ananassae was only found in Karachi despite also being 
cosmopolitan but it is likely to be present in the other three 
regions as well and would have been found if a more extensive 
survey was undertaken. The finding that all five species were 
reported in Karachi suggests a hypothesis that this is so due to 
the presence of a port and the transportation of fruits, both 
exportation from within the country and importation from 
foreign countries, taking place regularly.  
All five species have previously been reported from various 
South-Asian countries, including Pakistan.  Among the five 
species, only Drosophila immigrans belongs to subgenus 
Drosophila and the remaining four species viz. D. 
melanogaster, D. takahashii, D. ananassae and D. jambulina 
belong to the melanogaster species group of the subgenus 
Sophophora. This finding is in accordance with Singh (1972),  
which concluded that the species belonging to the 

melanogaster species group of subgenus Sophophora far 
outnumbered the species belonging to other subgenera. Only 
five species were retrieved during the present study from four 
different localities of Pakistan. Many more are expected to be 
present. This certainly requires more extensive surveys 
carried out consistently. The decade of biodiversity (2011- 
2020 UN- Resolution 65/161) provokes us to expand the 
horizons of exploring Drosophila fauna of Pakistan.  Since 
Drosophila has long been proved to be a remarkable model 
animal for biological research and in recent years being 
extensively used in neurosciences and cancer research. This 
study will open the gates to carry out projects of biomedical 
importance by using this organism for such studies. It will also 
be beneficial to carryout studies of drosophila as a pest, which 
will be of potential significance in relation to agro economics.                                                                                                                                                                                                                 
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Table 1

Distribution of five species in Pakistan.
 

Species Explored Reported in present study  Reported previously  

D. melanogaster 
          Karachi, Murree,  
         Barian, Nathia Gali  

Islamabad, Lahore, Rabwah, 
KPK 

D. immigrans 
          Karachi, Murree,  
         Barian, Nathia Gali  

Islamabad, Lahore, Rabwah, 
KPK 

D. takahashii 
 

                Karachi  
Islamabad, Lahore, Rabwah, 
KPK 

D. ananassae                Karachi  Lahore, Rabwah 

D. jambulina            Karachi, Murree  Islamabad, Lahore, Rabwah  
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Table: II.�
Flow Chart providing information for species identification up to species sub- group level.

Fig.1 
Location map of study areas.

Fig. 2 
An adult female Drosophila immigrans with prominently 
visible interrupted abdominal tergites. 
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Fig. 3 
Femur comb of male and female Drosophila immigrans on 
foreleg and modification. 

Fig. 4 
An adult male Drosophila melanogaster with visible sex 
comb on foreleg.

Fig.  5
An adult male Drosophila takahashii with phallic organ and 
part of periphallic organ. 

Fig. 6 
An adult Drosophila jambulina showing longitudinal double 
sex-comb.

Fig.7 
Dissected phallic organ of Drosophila ananassae.
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