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 In Drosophila, chromosomal polymorphism due to paracentric inversions is very common 

(Dobzhansky, 1951;  Da Cunha, 1960;  Sperlich and Pfriem, 1986;  Singh, 1994, 1998;  Singh and 

Singh, 2008).  There are inter- and intraspecific variations in the degree and pattern of inversion 

polymorphism (Powell, 1997;  Singh, 2001).  Further, inversion polymorphism in Drosophila is an 

adaptive trait and is balanced owing to adaptive superiority of inversion heterozygotes.  According to 

the ecological niche hypothesis of Dobzhansky and coworkers (Dobzhansky et al., 1950;  Da Cunha 

et al., 1950;  Da Cunha and Dobzhansky, 1954), inversion polymorphism in Drosophila is a device to 

cope with the diversity of environments.  A large number of Drosophila species have been 

investigated for inversion polymorphism (Singh, 1994, 2001;  Powell, 1997).  A number of 

Drosophila species found in India have also been studied for inversion polymorphism (Singh, 1998, 

2001, 2013).  

 
Table 1.  Details of the laboratory stocks of D. bipectinata. 
 

Mass culture stocks:   

Name of the stocks Place of collection Year of collection 

 Mysore (Mys-88) Mysore (Karnataka) 1988 

 Alipurduar (AD-93) Alipurduar (West Bengal) 1993 

 Siliguri (SL-93) Siliguri (West Bengal) 1993 

 Trivandrum (TD-93) Trivandrum (Kerala) 1993 

 Arumanai( AR-96) Arumanai (Tamil Nadu) 1996 

 Pune (PN-99) Pune (Maharashtra) 1999 

 Bodh Gaya (B.Gaya-02) Bodh Gaya (Bihar) 2002 

 Raebareli (RB-03) Raebareli (Uttar Pradesh) 2003 

 Navsori (NV-03) Navsori (Gujarat) 2003 

 Nilgiri (NG-03) Nilgiri (Tamil Nadu) 2003 

Isofemale lines:   

Name of the stocks Place of collection Year of collection 

 Siliguri (SL-01) Siliguri (West Bengal, India) 2001 

 Akola (Akl-12) Akola (Maharashtra, India) 2012 

 IROT 8 Iriomote (Japan) - 

 K-aaj 072 146 Nairobi (Africa) - 

 K-aaj 078 174 Kola Kinabala (Malaysia) - 
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 The Drosophila bipectinata species complex is comprised of four closely related species: D. 

bipectinata, D. parabipectinata, D. malerkotliana, and D. pseudoobscura.  Females of all the four 

species are indistinguishable, but males can be differentiated by their abdominal tip coloration and 

sex comb pattern.  A number of studies have been documented with regard to interspecific 

hybridization, phylogenetic relationships, inversion polymorphism, degree of crossability, 

mechanisms underlying hybrid sterility, sexual isolation, and behavior genetics (Bock, 1971, 1978;  

Jha and Rahman, 1972;  Hegde and Krishnamurthy, 1979;  Sisodia and Singh, 1996;  Banerjee and 

Singh, 1996;  Tomimura et al., 2005;  Kopp et al., 2005;  Mishra and Singh, 2007;  Banerjee and 

Singh, 2012;  Singh and Singh, 2013).  Drosophila bipectinata is the most widely distributed and 

genetically most variable among the four species.  Inversion polymorphism has been studied in 

Indian populations of D. bipectinata (Gupta and Panigrahy, 1990;  Singh and Banerjee, 1995, 1997;  

Banerjee and Singh, 1996;  Singh and Das, 1991;  Das and Singh, 1992).  A number of chromosome 

inversions are known to occur in this species, but there is no 

interpopulation variation in the frequencies of inversions, which 

suggests that inversion polymorphism in this species is rigid 

(Banerjee and Singh, 1996).  Further, certain inversions persist 

in laboratory stocks owing to heterotic buffering associated 

with the inversions (Singh and Das, 1991;  Das and Singh, 

1992;  Singh and Banerjee, 1997).  

 
 
Table 3.  Number of larvae analyzed and inversion heterozygotes 
detected in seven laboratory stocks of D. bipectinata.  Frequency (in %) 

of inversion heterozygotes are given in parenthesis. 
 

Name of the stock Number of larvae 
analyzed 

Number of 
heterozygotes 

Siliguri (SL-93) 20 04 (20.00) 

Arumanai (AR-96) 16 02 (12.50) 

Pune (PN-99) 20 02 (10.00) 

Siliguri (SL-01) 24 08 (33.33) 

Bodh Gaya (B.Gaya-02) 20 01 (05.00) 

K-aaj 072 146 08 02 (25.00) 

K-aaj 078 174 09 05 (55.55) 

 

 Fifteen laboratory stocks of D. bipectinata were analysed chromosomally by squashing a 

large number of third instar larvae with the help of the lacto-aceto-orcein method.  Both types of 

stocks, mass culture and isofemale lines, were used.  Details of the stocks are shown in Table 1.  In 

seven out of fifteen stocks analysed, only one inversion, i.e., In 2R C was detected (Figures 1 and 2).  

This is a large paracentric inversion occurring in the right arm of the second chromosome.  The 

presence (+) and absence (-) of heterozygous inversion in different stocks are shown in Table 2.  In 

Table 3, the number of larvae analysed and inversion heterozygotes detected in seven stocks (with 

percentage of heterozygotes) are given. 

 Most of the stocks have been maintained in the laboratory for a large number of generations, 

and the presence of In 2R C inversion in seven stocks clearly demonstrates that heterotic buffering is 

associated with this inversion as demonstrated earlier (Singh and Das 1991;  Das and Singh, 1992;  

Singh and Banerjee, 1997).  The absence of this inversion in eight stocks might be due to the fact that 

 
Table 2.  Presence (+) and absence (-) of 
In 2R C in fifteen laboratory stocks of D.  
bipectinata. 
 

Name of the stock  In  2R C 

Mysore (Mys-88) _ 

Alipurduar (AD-93) _ 

Siliguri (SL-93) + 

Trivandrum (TD-93) _ 

Arumanai (AR-96) + 

Pune (PN-99) + 

Siliguri (SL-01) + 

Bodh Gaya (B.Gaya-02) + 

Raebareli (RB-03) _ 

Navsori (NV-03) _ 

Nilgiri (NG-03) _ 

Akola (Akl-12) _ 

IROT 8 _ 

K-aaj 072 146 + 

K-aaj 078 174 + 
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either it was not present in the founding individuals or it might have been eliminated due to random 

genetic drift. 

 

 
 

Figure 1.  Microphotograph of In 2RC heterozygous inversion (100× magnification). 

 

 

Figure 2.  Location of In C inversion in the right arm of the second chromosome of D. bipectinata. 
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Mating in Drosophila is probably one of the most studied behaviors.  Different aspects of 

courtship, quality, and quantity of stimuli exchanged, as well as various components of reproductive 

behavior (mating latency, mating speed, mating success, copulation duration, sexual rejection, 

remating time, and frequency, female benefits of remating, sperm competition, and so forth) were 

studied in many Drosophila species, using diverse experimental designs and techniques (for reviews 

see Hall, 1994;  Greenspan and Ferveur, 2000;  Markow, 2002;  Singh et al., 2002;  Markow and O' 

Grady, 2005;  Lasbleiz et al., 2006).  The complex genetic basis involved in determination of mating 

behavior was thoroughly studied over decades, starting from using mutant strains and 

gynandromorphs (for review see Yamamoto et al., 1997), up to modern researches of underlying 

neural, neurochemical, and molecular mechanisms (Mackay et al., 2005;  Zhou et al., 2012).  Beside 

genetic influences, environmental conditions may also contribute to some components of mating 

behavior via their impact on traits involved in sexual selection.  Among them, nutrition is one of the 

most important factors that may influence both morphological and/or physiological characteristics, 

and, indirectly, behavioral ones.  

In this work, number of matings of two Drosophila melanogaster strains maintained for 

twelve years on different substrates was estimated.  These substrates are modified standard 

Drosophila laboratory food, prepared by adding fruit (banana, flies designated as “B strain”) and 

vegetable (carrot, flies designated as “C strain”), without sugar and 

yeast (Kekić and Pavković-Lučić, 2003).  Two diets differ in 

chemical composition, odor, taste, and color. 

“Multiple choice” behavioral assays were composed of 

replicates in which twenty flies (per replicate) were introduced into 

a mating vial containing standard cornmeal substrate.  Flies were 

crossed following mating scheme (Figure 1): 5 males reared on 

carrot substrate (C males) + 5 females reared on carrot substrate (C 

females) + 5 males reared on banana substrate (B males) + 5 

females reared on banana substrate (B females).  Thirty-seven 

replicates were run, i.e., a total of 740 flies participated.  Mating 

observations lasted 90 minutes and every single pair was removed 

into the new separate vial.  Flies of both sexes and strains were 

scored for number of matings during each of three separate, 

consecutive 30 minutes periods.  Flies of different strains were later 

identified using UV lamp, since they were alternatively marked 

with fluorescent powder 24 hours before mating.  Using UV dust 

Figure 1.  Mating scheme 

 per replica. 




