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Abstract 
 
Nature always acts as a showcase for phenotypic variations among 
closely related species and at individual levels within a species, driving 
the thought process to understand trait evolution. Understanding 
morphological trait variation and to unravel the underlying mechanism 
is one of the prime interests of modern evolutionary biologists. Insects, 
especially Drosophila are ideal model systems for studying this 
diversity and in exploring more about their ecological and evolutionary 
consequences due to availability of large number of species with well-
established phylogenetic interrelationship. One such sex biased 
secondary sexual characters in Drosophila; the sex comb has been 
observed which is restricted to the forelegs of males known to help in 
tight pairing with females during copulation and exhibit great 
divergence among the species of Drosophila. Though there is evidence 
of a strong relation between sex comb size and mating partner choice, 
it is highly species specific; the reason behind is not yet known. During 
our present study, we have observed the sex comb pattern variation 
both at inter- and intra-species level in four species of Drosophila e.g. 
Drosophila melanogaster, Drosophila ananassae, Drosophila yakuba 
and Drosophila kikkawai from natural populations collected from 
northern India very recently. The results obtained have been compared 
with their evolutionary history to understand the sex comb structural 
evolution and the selection pressure acting on it. 
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1. Introduction 
Male secondary sexual traits are one of the most rapidly diverging morphological 
characters in higher vertebrates. These traits are often under sexual selection due to 
female biasness during their sex partner choice and ultimately some of the traits get 
privileged over the others. The variation in male sex traits within populations at 
different rates can result in phenotypic variation contributing in establishing of 
behavioural reproductive isolation (Ahuja and Singh 2008; SofijaPavkovic-Luaic and 
Vladimir 2011). The sex comb is one of the most rapidly evolving male-specific traits 
in Drosophila, making it an attractive model to study sexual selection and to 
understand the mechanism behind their variation. The sex comb in Drosophila males 
consists of a row of stout, rounded black bristles (teeth) on the tarsomeres of the fore-
legs (Lachaise and Chassagnard, 2002). Drosophila males use their sex combs in 
tightly holding the females prior to copulation to make the reproduction more success. 
The role of the sex comb in mating and the potential contribution of divergence in 
secondary sexual traits to reproductive isolation has generated much interest in its 
evolution (Kopp and True 2002). It has also been reported that males with the largest 
sex combs sired more offspring than less ornamented ones, depicting for the first time 
in Drosophila species that sexual selection favours large sex comb size (Polak and 
Simmons 2009). Therefore, sex comb in Drosophila is an excellent model trait to 
understand the evolution of various other traits/characters in Drosophila as well as in 
other organisms. 

Evidence that the number of sex comb teeth affects mating success in opposite 
directions in different species suggests that the high intra- and inter-specific variation 
seen in comb bristle number may be driven by sexual selection (Coyne 1985; Kopp et 
al. 2003; Tatsuta and Takano-Shimizu 2006). However, their differential behaviour 
towards mating success in different species creates lots of confusion. Moreover, the 
developmental genetic studies says that the formation of the sex comb is under 
polygenic control (Nuzhdin and Reiwitch 2000; Kopp and True 2002; Schawaroch 
2002; Barmina and Kopp 2005). The present study aims at studying the sex comb 
variations and their relation with the mating success in four Drosophila species e.g. i.e. 
D. melanogaster, D. yakuba, D. kikkawai and D. ananassae, which will be further 
extended to understand the underlying molecular mechanism by studying the allelic 
variations of certain developmental regulatory genes associated with sex comb 
development. The preliminary result containing the sex comb variations both at inter- 
and intra-species level of these four species have been presented here.  

 
 

2. Materials and Methods 
Populations of D. melanogaster, D. ananassae, D. yakuba and D.kikkawai were 
collected from two geographical regions of Northern India; Kangra, Himachal Pradesh 
and Noida, Uttar Pradesh. The nature caught inseminated Drosophila females were 
used to establish isofemale lines in the laboratory and the anatomical and 
morphological features of their offsprings were keenly observed for species 
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identification. During this study, 20 male Drosophila flies were separated out from 
each species immediately after their identification to prevent the effect of inbreeding. 
One foreleg of each individual male was dissected out and temporary slides were 
prepared. The prepared slides were examined under dissecting microscope for their sex 
comb position and SCTN. 

 
 

3. Result and Discussion 
In this study natural populations of four different species belong to three different 
species subgroups (ananassae, montium and melanogaster) of melanogaster species 
group, have studied for their sex comb morphology and SCTN. Sex comb pattern and 
their position vary among all these four species (Fig.1). In D. melanogaster, the sex 
comb is confined to only tarsomere 1 of the male foreleg, whereas, in D. yakuba and 
D. kikkawai, the sex comb is extended to tarsomere 2 and interestingly in D. ananassae 
it is distributed from tarsomere 1 to tarsomere 3.The overall range of SCTN in these 
four species; D. melanogaster, D. ananassae, D. yakuba and D. kikkawai was 
observed to be 7-13, 22-35, 34-43 and 47-55 respectively(Table 1), which clearly 
shows variation both at inter- and intra-species level. Earlier, the sex comb variation in 
natural population of D. melanogaster has been reported to be 7-14 (Kopp and 
Barmina, 2005; Kopp, 2011), which is very similar what we observed (7-13) during 
our study. No of individuals carrying particular size of sex comb have also been 
calculated to see the size of sex comb present more frequently in all four species 
(Fig.2). The individuals having SCTN 9 and 10 are found to be most common in D. 
melanogaster. In D. kikkawai the SCTN 50-55 is found to be more frequent and very 
few individuals are observed carrying SCTN 45-50. In case of D. yakuba, the midsize 
(SCTN 35-40) is found to be in more frequency over the other two sizes (Fig.2). 
Though in D. ananassae, the SCTN varies from 22-35, maximum individuals have the 
SCTN 25-30. From all these observations, it is clear that always the individuals 
carrying maximum number of SCT are not favoured by sexual selection, but in all 
these four species a particular range/size of SCT are found to be more frequent. The 
reason behind which is not yet clear. The study on the corresponding number of TBR 
(transverse bristle in rows), which present in the females and during copulation joins 
with the SCNT of males, may provide some clue to this.  

The total number of SCTN has been calculated and the average SCNT with 
standard error have been presented in Table1, which shows the intra-species variation. 
The sex comb size variation has also been studied in Thailand population of D. 
kikkawai and in Mysore populations of D. ananassae (Tsacas & David, 1977; Baimai 
1979, Vishalakshi and Singh, 2008). In Thailand population of D. kikkawai, the range 
of Sex comb number (39-50) is less than what we observed (47-55) in North Indian 
population, however, in D. ananassae, the SCTN is much higher as reported in 
populations from south India. So sex comb variation also exists indifferent population 
belong to different eco-geographic region. 
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Fig 1: shows sex comb variation in four species of Drosophila 
(a) D. melanogaster (b) D. yakuba (c) D. kikkawai (d) D. ananassae. 

 
 

Table 1: Sex comb position and average and range of SCTN in natural  
populations of four Drosophila species. 

 
Species N 

(no. of 
males 

observed) 

Tar 1 Tar 2 
 

Tar 3 
 

Total 

SCTN 
(Avg ± 

S.E) 

Range SCTN 
(Avg 

± S.E) 

Range SCTN 
(Avg 

± S.E) 

Range SCTN 
(Avg 

± S.E) 

Range 

D. 
melanogaster 

20 9.65±1.21 7-13 - - - - 9.65 7 - 13 

D. kikkawai 20 30 ± 0.42 26-33 21.05 
± 0.27 

19-23 - - 51.05 47 - 
55 

D. yakuba 20 21.6 ± 
0.43 

19-25 15.85 
± 0.3 

14-18 - - 37.45 34 - 
43 

D. ananassae 20 12.35 ± 
0.33 

10-15 13.45 
± 0.48 

10-17 2.9 ± 
0.3 

1-5 28.7 22 - 
35 

 
 

 
Fig 2: Depicts number of individuals carrying different  

sex comb size in four Drosophila species. 
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4. Conclusion 
The sex comb exhibit great divergence among the species of Drosophila, so widely 
used in species identification especially where other taxonomic characters are less 
prominent. During our study large differences in sex-comb teeth number are observed 
among these Drosophila species and also within individuals of same species, which 
shows evidence of both inter-and intra-species variation. Though we studied sex comb 
size variation in four species belong to three different species group, but there is no 
such information found to understand their size variation with respect to speciation. It 
is also evidenced from our study that in each species a particular sex comb size are 
more frequently present in the population, which can be opined as the more favoured 
one. The sex comb teeth number range varies among different populations of 
Drosophila species as observed in our as well as earlier studies. Further study on Sex 
comb pattern, size, their relation to mating success (known to be species specific) and 
the allelic variation of their developmental associated genes may provide more 
information to understand the evolutionary history of this trait in depth. 
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