
 Research Notes Dros. Inf. Serv. 95 (2012)  72 

 
Biodiversity of Drosophilidae of Western Ghats (Coorg District) of Karnataka, 
India. 
 
Koushik Ponnanna, C.R., and M.S. Krishna*.

 

  Drosophila Stock Center, DOS in 
Zoology, University Of Mysore, Mysore.  *corresponding author 

 
Since the times of Morgan until today, Drosophila has been one of the best model organisms 

for biological research.  However, the taxonomic and population studies have progressed little due to 
the lack of interest of people in this area.  Therefore, very few studies have been carried out to collect 
Drosophila from the field.  Hence, the present study has been undertaken to study Drosophila fauna 
from three places of Western Ghats of Coorg district. 

In the present study the Drosophila fauna was collected from three different places in the 
Western Ghats, namely, Irupu, Kutta, and Pookola in the month of October, 2012, using regular 
bottle trapping and banana bait methods.  The study revealed a total of eight different species, namely 
D. ananassae, D. bipectinata, D. kikkawai, D. malerkotliana, and D. takahashii belonging to 
Subgenus sophophora.  The species D. nasuta and D. immigrans belonging to Subgenus Drosophila 
and D. nigra belonging to subgenus Scaptodrosophila are being recorded.  The frequency distribution 
of the above species in three places of Western Ghats of Coorg district is given in Table 1. 
 

Table 1.  Frequency distribution of the various species of Drosophila in the Western Ghats, Coorg 
 District. 
 

  Frequency distribution at  

S. No. Name of the 
species 

Pookola  Kutta  Irupu  Total No. of 
flies 

(F) (M)  (F) (M)  (F) (M)  (F) (M) 
1. D. ananassae  60 67  - -  - -  60 67 
2. D. bipectinata  15 23  - -  - -  15 23 
3. D. kikkawai  75 79  10 16  130 152  215 247 
4. D. malerkotliana  85 83  - -  - -  85 83 
5. D. takahashii  26 35  32 43  86 102  144 180 
6. D. immigrans 20 31  5 14  25 26  50 71 
7. D. nasuta  260 278  - -  - -  260 278 
8. D. nigra 100 116  - -  40 37  140 153 

 Grand total 641 712  47 73  281 317  969 1102 

 
 

Preliminary studies on genetic analysis of larval pupation site preference in 
Drosophila.   
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Larval pupation behavior in Drosophila melanogaster, D. simulans, D. mauritiana, and their 

hybrids was studied.  The larvae of D. melanogaster prefer glass while its sibling species preferred 
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media for pupation.  The inheritance of larval PSP has been studied by crossing the above species.  
The hybrids of D. melanogaster and D. simulans prefer media to pupate.  The progenies of cross 
between D. melanogaster and D. mauritiana prefer glass for pupation, it is intermediate than the 
parents.  Inheritance of D. simulans and D. mauritiana hybrids show media pupation.  
 
 
Introduction 
 

Pupation site preference (PSP) is an important event in Drosophila preadult development, 
because the place selected by larva can have decisive influence on their subsequent survival as pupae 
(Sameoto and Miller, 1968).  The PSP is one of the behaviors exhibited by late third instar larvae, and 
it has been studied in different species of Drosophila.  

Genetically conditioned behavioral polymorphism of D. willistoni species used to study 
pupation behavior in cages revealed that the differences between larvae that prefer to pupate on food 
and larvae that prefer bottom of the cages is simple and due mainly to a single gene difference (de 
Souza et al., 1970).  The inheritance of intra- and interspecies pupation behavior of D. ananassae is 
under the polygenic control (Singh and Pandey, 1993).  Shivanna et al., (1996) studied the PSP in 
relation to quantity of glue protein and reported that D. simulans and D. mauritiana produced ample 
protein, thus preferred media, whereas D. melanogaster produced half of the quantity of its siblings 
preferred glass for pupation.  Because of its difference in PSP and glue protein synthesis Drosophila 
melanogaster group has been the focus of the most recent advances in behavior genetics, inheritance, 
and so forth. 

Hybrid sterility, lethality, gene expression, longevity, developmental stability, and so forth 
have been studied in hybrids of D. melanogaster, D. simulans, and D. mauritiana (Sawamura et al., 
1993;  Carracedo et al., 1998;  Barbash and Ashburner, 2003;  Ranz et al., 2004;  Bhadra et al., 2006;  
Stamenkovic-Radaki et al., 2009).  Whereas, the inheritance of PSP has not been studied in these 
species.  Thus, the present work was taken to study the inheritance of PSP.  
 
 
Methods and Materials 
 
Crossing Experiment 

Drosophila species were obtained from Drosophila Stock Center, Dept. of Zoology, 
University of Mysore, Mysore, and cultured in wheat cream agar medium (Shivanna et al., 1996).  
The virgin male and female flies were collected within one hour of their eclosion from pupae, and 
they were kept in separate vials.  After three days, they were used for crossing experiment as, D. 
melanogaster female × D. simulans male (A), D. melanogaster female × D. mauritiana male (B), and 
D. simulans female × D. mauritiana male (C).  Whereas, their reciprocal crosses yield no progenies. 
 
Larval Pupation Site Preference 

The PSP has been studied using the procedure described by Shivanna et al., (1996).  
Synchronized first instar larvae were collected from the cultures of each species and hybrids.  About 
50 larvae were placed in different culture vials containing equal quantity of wheat cream agar 
medium.  Ten replicates were maintained for each set at a constant temperature of 22 ± 1°C with a 
relative humidity (RH) of 70 - 80%.  Yeast was added every day to feed the larvae.  The number of 
larvae pupating at three different sites (cotton, glass wall, and media of culture vials) were counted 
and tabulated.  The data were subjected to statistical analysis (using SPSS 13.0 software).  
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Results and Discussion 
 

The study of behavior is a relatively new field of investigation, and the behavior genetics 
largely began as a byproduct of their research investigations in a number of organisms including 
Drosophila.  The genetic difference between larvae that prefer food and the bottom of the cages to 
pupate is simple and mainly due to a single major gene difference (de Souza et al., 1970).  The type 
of sites selected by larvae affects pupal survival, and the choice of pupation sites by larvae has a 
genetic basis.  Studies of Manning and Markow (1981) showed that the progeny from the cross of D. 

Figure 1.  Percentage of pupation site preference in pure lines and hybrids of
Drosophila.  A, Glass pupation;  B, Media pupation.  (me – D. melanogaster;  si – D. 
simulans;  ma – D. mauritiana;  F1A = D. melanogaster ♀  ×  D. simulans ♂;  F1B = D. 
melanogaster ♀  ×  D. mauritiana ♂;  F1C = D. simulans ♀  ×  D. mauritiana ♂). 
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melanogaster females and D. simulans males selected pupation sites exactly intermediate between 
parents in selection of light and dark, while the offsprings of reciprocal cross preferred light for their 
pupation.   

Larvae of D. melanogaster preferred glass, whereas D. simulans and D. mauritiana preferred 
media to pupate.  None of the species preferred cotton for pupation.  The differences between three 
species at glass (F - 1005.346, df – 2, 27) and media (F - 1823.462, df – 2, 27) are significant.  The 
inheritance of larval PSP of F1A is media and F1B is glass, and pupation is intermediate of their 
parents.  The difference between glass and media pupation is less in hybrids than parents.  F1C 
preferred media to pupate and is more than their parents (Figure 1 A and B). 

Sokolowski and Bauer (1989) investigated the inheritance of larval pupation behavior in 
sixteen reciprocal crosses between field collected lines of D. melanogaster.  They reported that the 
second and third chromosomes act additively on pupation distance, and the third pair of 
chromosomes had a much larger effect than the second chromosome. 

Present study reveals that the PSP between D. melanogaster, D. simulans, and D. mauritiana 
shows significant variations at both the sites (glass and media) except D. simulans and D. mauritiana 
at glass.  The pupation of D. melanogaster shows significant difference with F1A and F1B at both 
glass and media.  D. simulans pupation difference is found to be significant with F1A at both the sites, 
whereas with F1C at media only.  The pupation variation of D. mauritiana is highly significant with 
F1B at both the sites and F1C at media only (Table 1). 
 
 

Table 1.  t - values of larval pupation site preference among pure lines 
and between hybrids and parents. 
 

Different combinations Glass Media Cotton 

D. melanogaster & D. simulans 32.38*** 47.01*** 0.0 
D. melanogaster & D. mauritiana 32.54*** 44.17*** 0.0 
D. simulans & D. mauritiana 0.684 2.56* 0.0 
F1A & D. melanogaster 7.49*** 8.01*** 0.0 
F1A & D. simulans 4.58*** 6.77*** 0.0 
F1B & D. melanogaster 3.44** 2.45* 0.0 
F1B & D. mauritiana 5.98*** 6.33*** 0.0 
F1C  & D. simulans 1.74 2.09* 0.0 
F1C & D. mauritiana 0.98 4.13*** 0.0 

df =18,  *** P < 0.001 level,  ** P < 0.01 level,  * P < 0.05 level 
 

Despite the intermediate nature of pupation in F1A and F1B, the larvae were influenced by the 
genes of one of the parents (D. simulans and D. melanogaster, respectively), whereas the larvae of 
F1C are influenced by both parents irrespective of male or female. 
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Abstract 
 

The allele amplification and diversity of 18 microsatellite loci described for Drosophila 
mediopunctata (tripunctata group) was studied in two species of the Drosophila guarani group, D. 
ornatifrons (guarani subgroup) and D. maculifrons (guaramunu subgroup), collected in fragments of 
Araucaria Forest from southern Brazil.  The selected loci were already tested in lineages of both 
species from D. guarani group;  however, they were not analyzed regarding allele diversity in natural 
populations.  In spite of the 18 tested loci have been selected among more than one hundred loci, 
because they displayed good amplification pattern for both species in a previous work.  Only 50% of 
them amplified in only one of the two D. maculifrons populations analyzed, and approximately 28% 
presented amplification on both D. ornatifrons populations.  These results are in agreement with the 
phylogenetic relationships that allocate the guaramunu subgroup closer to tripunctata group instead 
to the guarani subgroup.  The higher allele diversity of the positive amplified loci was detected in D. 
maculifrons (≈ 9 alleles per locus).  The allele number detected in D. ornatifrons was also high (≈ 7 
alleles per locus).  These results suggest that the loci that displayed positive and quality amplification 
are useful markers to be applied in population genetic studies of these species.  The low rate of 
amplification in the populations from Araucaria Forest sampled here suggests they have an 
accentuated genomic differentiation to the previous D. maculifrons and D. ornatifrons populations 
analyzed. 
 
 
Introduction 
 
 The polythene chromosome band pattern of the species that compose the guarani and 
guaramunu subgroups of the guarani group suggests that these subgroups could be changed to the 
group category as the chromosomes from the guaramunu subgroup species are more similar to the 
species from the tripunctata group than to the guarani subgroup (Kastritsis, 1969;  Kastritsis et al., 
1970).  Hatadani et al. (2009), analysing the molecular phylogeny of the D. tripunctata and other 
groups, also agreed with the split of the guarani group in two.  However, the phylogeny inferred 
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