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1;  Mann-Whitney U-test, N = 155, p = 0.55).  The lack of difference in fecundity between dmbrca2 
heterozygotes and wild type extended to the number of larvae found on the second day (Mann-
Whitney U-test, N = 155, p = 0.28).  In fact, wild type females had slightly more larvae on average 
than the dmbrca2 heterozygotes.  

Overall, we fail to see a fecundity advantage associated with heterozygosity of a dmbrca2 
disruptive mutation.  In contrast, flies homozygous for this disruption laid few eggs and exhibited 
reduced meiotic recombination (2008).  Hence, the high nonsynonymous polymorphism in dmbrca2 
across D. melanogaster natural populations (Langley et al., 2012) is not readily explained by 
overdominant effects on fecundity, at least in the first two days after mating and for this particular 
mutation.  We cannot exclude the possibility that fitness differences do exist but were not apparent 
because of specific conditions in which the flies were raised and/ or fecundity differences that may 
have occurred later after mating. 

Furthermore, our result contrasts the previous finding that human BRCA2 disease-causing 
mutation heterozygotes have significantly more children (Smith et al., 2011).  This contrast may 
represent interspecies differences in the function of BRCA2, or it may be a result of the nature of the 
specific mutation used to disrupt dmbrca2 in our Drosophila study.  Like humans, D. melanogaster 
show naturally occurring nonsynonymous polymorphisms in dmbrca2 across different populations 
that appear have been maintained by balancing selection possibly due to antagonistic pleiotropy 
(Langley et al., 2012).  Indeed, a human BRCA2 variant has been associated both with increased 
breast cancer risk and increased fetal viability (Healey et al., 2000).  This contrast lends itself to the 
hypothesis that it is not the disruption of BRCA2 that might cause a fecundity advantage in 
heterozygotes, but instead the type of disruption, its interaction with other species-specific factors, or 
both. 
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Allozymes are allelic variants of enzymes which are encoded by structural genes.  

Polymorphism at enzyme loci arise when mutation occurs followed by the action of evolutionary 
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forces, such as natural selection, genetic drift or migration, which spread the mutant allele through 
the population in which it arose.  It has been observed that allelic frequency changes at a particular 
allozyme locus in natural as well as laboratory populations and are often considered as evidence for 
the occurrence of selection (Ayala et al. 1972;  Prakash et al 1969).  Xanthine dehydrogenase (Xdh) 
locus in Drosophila pseudoobscura is highly polymorphic for electrophoretic alleles.  The allele 
Xdh1.00  is reported to be the most frequent allele, and slower mobility alleles occur in low frequency 
(Prakash et al., 1969;  Singh et al., 1976).  Prakash et al. (1969) reported eight alleles of this locus in 
their study by simple native gel electrophoresis.  Singh et al. (1976) did exhaustive work to determine 
genetic variation at structural gene locus of xanthine dehydrogenase by taking 146 isochromosomal 
lines from 12 geographic populations of Drosophila pseudoobscura.  By using 4 electrophoretic 
conditions and a heat stability test, they were able to find 37 allelic classes out of 146 genomes 
examined where only 6 had been previously revealed by usual methods of gel electrophoresis.  

Drosophila ananassae, a cosmopolitan and domestic species, is known to possess many 
unique genetic properties among the genus Drosophila, and it is one of the most prevalent species in 
our country (Singh and Singh, 1988;  Singh, 2010;  Tobari, 1993).  Genetic polymorphism in this 
species has extensively been studied by using three cosmopolitan inversions in its polytene 
chromosomes (Singh and Singh, 2007, 2010).  Genetic polymorphism owing to allozyme variation 
has not been substantially studied in this species.  In the present study we have observed xanthine 
dehydrogenase polymorphism in two natural populations (Varanasi and Lucknow) of Drosophila 
ananassae by using native polyacrylamide gel electrophoresis of enzymes.  Figure 1 shows the in gel 
assay of Xdh variants. 
 

 
 

Figure 1.  Electrophoretic variants of xanthine dehydrogenase in Drosophila ananassae. 
 
 
 
 
 
 
 
 
 
 Xdh locus in this species is represented by four alleles and, therefore, we expected ten 
genotypes to be expressed.  Table 1 shows the number of individuals analyzed from Varanasi and 
Lucknow populations, the frequency of Xdh alleles, and observed and expected heterozygotes in 
these populations.  In total we could score only seven genotypes from both the populations.  The four 
alleles marked as 0.98, 0.99, 1.00, and 1.02 and their frequencies in Varanasi population were 0.32, 
0.22, 0.33, and 0.13, respectively.  In Lucknow population, the frequencies of these alleles were 

Table 1.  Allelic frequencies of Xanthine dehydrgenase in two natural populations 
of Drosophila ananassae  
 
Populations N 0.98 0.99 1.00 1.02 Ho He χ2 

Varanasi  90 0.32 0.22 0.33 0.13 0.06 0.72 225.2* 

Lucknow  32 0.23 0.23 0.43 0.11 0.06 0.70 76.57* 

*P< 0.001 
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found to be 0.23, 0.23, 0.43, and 0.11, respectively.  The observed and expected numbers of 
heterozygotes were also computed.  The chi square analysis reveals that the two populations do not 
follow Hardy–Weinberg equilibrium (p < 0.001) indicating the role of some evolutionary forces on 
this locus. 
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Abstract: 
 

Intra- and interspecific preadult competition observations were made using two commonly 
available Drosophila species, namely D. melanogaster and D. ananassae.  Rate of development and 
viability were taken as fitness parameters in both observations at selected densities.  There is an effect 
of density on developmental time and viability of Drosophila when observed at the larval stage.  Key 
words: Drosophila, Competition, Rate of development, Viability, Fitness 
 
 
Introduction 
 

Any population is made up of interacting individuals with other organisms also (Emmel, 
1976).  Two species which vie for the same resource co-exist in the nature (Ayala, 1969).  It is also 
true that two species depending on one niche cannot co-exist and results in competitive exclusion 
(Gause, 1934).  To know the intra and interspecific competitive relation the present observation was 
carried out. 
 
 
Materials and Methods 
 

D. melanogaster and D. ananassae were collected from Jogimatti forest area of Chitradurga 
(Karnataka-India) and used in the present studies.  In the experiments, rate of development and 
viability have been recorded in intra and interspecific competition.  In intraspecific competition the 
larvae of same age (48 ± 4 hr) were distributed in four different densities of 50, 100, 150, and 200 per 
vial (3” × 1”).  Similarly, in interspecific competition, the larvae of same age (48 ± 4 hr) of both the 




