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Locomotion behavior of Drosophila melanogaster, D. ananassae and D.
bipectinata was analyzed to know the pattern of locomotion for the respective
species and to find interspecific relationship among them. Among the three
species, D. bipectinata larvae passed the highest distance. In terms of turning
per minute, D. melanogaster differed significantly from other species. Average
bending number was also highest in this strain. The relationship of the three
species has been discussed in terms of locomotion parameters and available
phylogenetic trees relevant to these species.
Locomotion is an integral component of most animal behaviors. They rely on
this behavior for searching food, mates and escaping from predators and respond
to different stresses (Heckscher et al. 2012). Thus, understanding this behavior is
helpful. As a fantastic model organism, Drosophila is being utilized in different
behavioral studies (Reiter et al. 2001, Mcguire et al. 2005). Inter and intrapopulation digging behavior of larva have also been studied in Drosophila
(Godoy-Herrera 1977). Larval foraging behavior, which includes locomotion,
varies from species to species reflecting that this behavior can be differed from species to
species within a same group (Godoy-Herrera and Connolly 2007). The richness in
Drosophila species diversity also provides a great opportunity for extensive study
(Singh 2015). Ten Drosophila species have so far been reported from Bangladesh
(Sultana 1998). Among them, D. melanogaster, D. bipectinata and D. ananassae
are commonly found. Previous work regarding locomotion behavior has been
done on these species separately, not in the same experimental set-up (Green et
al. 1983, Bauer and Sokolowski 1984). These three species have been collected,
cultured and identified to explore larval locomotion behavior.
Procedure of the study: Adult flies collected from different places of
Bangladesh, namely Dohar, Dhaka (23°37'06.5"N 90°07'10.1"E), Satchari,
Sylhet (24°07'28.0"N 91°26'41.5"E) and Hiron Point, Sundarbans (21°48'58.0"N
89°27'46.6"E) were maintained on standard food. Three species of Drosophila
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were identified by following the established protocol (Markow and O’Grady
2005). Fly strains collected from Dohar, Hiron Point and Satchori were identified
and labeled as D. bipectinata (DR), D. melanogaster (HP) and D. ananassae (SC),
respectively.
Third instar larvae of all the three strains were placed in the middle of 2%
agar plate over a background paper where each grid was of 0.5 cm. For each
larva, video was captured for about 1 minute. For each species of Drosophila, the
whole procedure was repeated for at least 20 times. When a larva changed its
direction of movement by less than 90 degree and more than 90 degrees, it was
considered as turning and bending, respectively. The number of grids it crossed
revealed the distance travelled. Data were analyzed by using Microsoft excel.
Pattern of larval locomotion in the three strains of Drosophila species: Three
major activities during larval locomotion, namely distance travelled, turning and
bending were calculated and compared among these three strains of the
Drosophila species shown in Table 1.
Table 1. Observation of three major activities during larval locomotion in three species of
Drosophila
Sl.
No.

Strain
name

Identified
species

Distance
travelled
(cm/min)

Turning
number
(number/min)

Bending
number
(number/min)

1

Dohar strain (DR)

D. bipectinata

4.225 ± 0.25

3 ± 0.42

0.7 ± 0.2

2

Hiron Point strain (HP)

D. melanogaster

2.125 ± 0.17

7.4 ± 0.68

1.65 ± 0.28

3

Shatchori strain (SC)

D. ananassae

2.75 ± 0.22

4 ± 0.73

1.05 ± 0.29

Distance travelled: Drosophila bipectinata larvae passed the highest distance
of 4.225 ± 0.25 cm/min among the three species (Table 1). The distance
travelled by the D. bipectinata was significantly different from all other species.
On the other hand, D. melanogaster and D. ananassae larvae passed the
distance of 2.125 ± 0.17 and 2.75 ± 0.22 cm/min, respectively. These two
species did not show significant difference at 5% level.
Turning and bending: In D. melanogaster, turning number per minute was
found 7.4 ± 0.68 which was the highest among the three species (Table 1). D.
bipectinata and D. ananassae showed 3 ± 0.42 and 4 ± 0.73, respectively. These
two species did not show significant difference. Mean bending number was
highest in D. melanogaster and lowest in D. bipectinata. In D. melanogaster, the
bending number was 1.65 ± 0.28 whereas 0.7 ± 0.2 was found in D. bipectinata.
In D. ananassae the number was found 1.05 ± 0.29 showing no significant
difference when compared to both D. melanogaster and D. bipectinata.
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Analysis of turning and bending indicated that D. melanogaster had
significant difference with other two species. However, in terms of travelled
distance, it was different from D. bipectinata alone. Overall, D. melanogaster
showed significant difference with D. bipectinata in all three parameters of
locomotion behavior. On the other hand, D. ananassae shared common turning
and bending pattern with D. bipectinata only and distance travelled with D.
melanogaster only. Thus, D. ananassae can be placed in the middle of other two
species as shown in the Fig. 1A. Therefore, it is revealed that interspecific
differences existed among the three species of Drosophila in terms of the larval
locomotion behavior parameters. Similar reports regarding Drosophila species
existed, but the species of the present study were not covered in the same
article. For instance, D. melanogaster and D. pseudoobscura were reported to
have significant interspecific differences in the travelled distance (‘path lengths’)
A

B

Fig. 1. A. Comparison of three Drosophila species in terms of three locomotion parameters.
B. phylogenetic relationship among Drosophila species as adapted from Seetharam and Stuart
(2013). Here, * indicates the species those were studied in the present study.

of foraging third instar larvae (Bauer and Sokolowski 1984). The larvae of D.
melanogaster and D. simulans also showed interspecific differences in larval
locomotion (Green et al. 1983). Additionally, evolutionary relationship showed
that these three species belong to the melanogaster group (Fig.1B). Among them,
D. ananassae and D. bipectinata were closer belonging to the ananassae
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subgroup of melanogaster group whereas D. melanogaster was fallen into
melanogaster subgroup of melanogaster group (Seetharam and Stuart 2013).
This also reflects in the result of the present study as it was found that D.
ananassae and D. bipectinata had no significant difference in terms of turning
and bending numbers whereas D. melanogaster differed significantly from others
(Fig.1A). However, absence of significant difference between D. melanogaster and
D. ananassae may be attributed to their placing in the same melanogaster group
as shown by Seetharam and Stuart 2013. Besides, D. melanogaster and D.
ananassae were reported to have similar pupation site preferences (i.e. on the
vial wall) whereas D. bipectinata preferred to pupate on the food surface in a
laboratory condition (Alam et al. 2019). Thus, the larval locomotion data of the
present study is in conformity with previous findings.
Overall, present observations confirm that larval locomotion behaviors differ
from species to species in the Drosophila species. Besides, the behavioral
differences can be related to their phylogenetic relationship as well. Thus,
analyzing different locomotion behavior would be helpful for species
identification, differentiation as well as studying evolution. Present work has
provided baseline data that will be valuable in this regard. Further extensive
study is needed for better understanding.
LITERATURE CITED
ALAM, M.S., HAQUE, M. N., AKTER, M. and SHAHJAHAN R. M. 2019. Diversity in external
morphology, sex comb and developmental stages of three Drosophila species of melanogaster
group. Dhaka Univ. J. Biol. Sci. 28(2): 167-176.
BAUER, S. J. and SOKOLOWSKI, M. B. 1984. Larval foraging behavior in isofemale lines of
Drosophila melanogaster and D. pseudoobscura. J. Hered. 75(2): 131-134.
GODOY-HERRERA, R. 1977. Inter- and intrapopulational variation in digging in Drosophila
melanogaster larvae. Behav. Genet. 7(6): 433-439.
GODOY-HERRERA, R. and CONNOLLY, K. 2007. Organization of foraging behavior in larvae of
cosmopolitan, widespread, and endemic Drosophila species. Behav. Genet. 37(4): 595.
GREEN, C.H., BURNET, B. and CONNOLLY, K.J. 1983. Organization and patterns of inter-and
intraspecific variation in the behaviour of Drosophila larvae. Anim. Behav. 31(1): 282-291.
HECKSCHER, E.S., LOCKERY, S.R. and DOE, C.Q. 2012. Characterization of Drosophila larval
crawling at the level of organism, segment, and somatic body wall musculature. J. Neurosci.
32(36): 12460-12471.
MARKOW, T. A. and O'GRADY, P. 2005. Drosophila: A guide to species identification and use.
Elsevier Academic Press, London, pp.259
MCGUIRE, S. E., DESHAZER, M. and DAVIS, R. L. 2005. Thirty years of olfactory learning and
memory research in Drosophila melanogaster. Prog. Neurobiol. 76(5): 328-347.

Larval locomotion behavior of Drosophila species

371

REITER, L.T., POTOCKI, L., CHIEN, S., GRIBSKOV, M. and BIER, E. 2001. A systematic analysis of
human disease-associated gene sequences in Drosophila melanogaster. Genome Res. 11(6):
1114-1125.
SEETHARAM, A. S. and STUART, G. W. 2013. Whole genome phylogeny for 21 Drosophila species
using predicted 2b-RAD fragments. Peer J. 1: 226.
SINGH, B.N. 2015. Species and genetic diversity in the genus Drosophila inhabiting the Indian
subcontinent. J. Genet. 94(2): 351-361.
SULTANA, F. 1998. Drosophilidae from Bangladesh. Drosoph. Inf. Serv. 81: 149-150.

(Manuscript received on 14 July 2019 revised on 7 October, 2019)

