S - T i - e e il e el

REVIEW ARTICLE

Drosophila ananassae: A species characterized
by several unusual genetic features

B. N. Singh

Genetics Laboratory, Department of Zoology, Banaras Hindu University, Varanasi 221 005, India

Drosophila ananassae Doleschall is a cosmopolitan
and domestic species. It occupies a unique status
among the Drosophila species due to certain peculi-
arities in its genetic behaviour and is of common oc-
currence in India. The most unusual feature of this
species is spontaneous male meiotic recombination in
appreciable frequency. The other unusual features
are varied chromosomal polymorphism, high muta-
bility, Y-4 linkage of nucleolus organizer, segrega-
tion, distortion, parthenogenesis, absence of genetic
coadaptation in different geographical populations
and extrachromosomal inheritance. The optic mor-
phology (Om) hypermutability system is unique in D.
ananassae and there is an involvement of fom retro-
transposon for the generation of Om mutations. There
is a positive correlation between sternopleural bristle
number, mating propensity and fertility in D. ananas-
sae. The existence of sexual isolation has been reported
within D. ananassae and the degree of sexual isolation

DROSOPHILA ananassae was first described by
Doleschall' in 1858 from Indonesia. It belongs to the
ananassae species complex of the ananassae subgroup
of the melanogaster species group®. It has been recorded
from all six biogeographic zones, although absent in
some areas, and is of frequent occurrence 1n human
habitats®. Although it is cosmopolitan in distribution, it
is largely circumtropical and 1s of common occurrence
in India. Genetical investigations on D. ananassae were
started 1in the 1930s by Japanese workers. Kikkawa® se-
lected D. ananassae for genetic studies because of 1ts
excellent viability, high mutability and certain peculi-
arities in its cytological and genetic behaviour. It has
become clear that it is unique among the various Droso-
phila species thus far investigated. D. ananassae has
been used for genetic studies by Japanese, Indian, North
American and French workerss“'u, and about 400 papcrs
have been published on the genetical and biological as-
pects of this species'™'. Moriwaki'? writes: ‘In conclu-
sion, I am happy to report that D. ananassae has sccurcd
a position as a unique and valuable organism for genetic
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Is stronger in isofemale lines than in natural popula-
tions. Behavioural studies also have revealed several
Interesting features in D. ananassae. A spontaneous
bilateral genetic mosaic for autosomal genes resulting
from mitotic recombination has been reported in D.
ananassae. Another unusual feature attributed to D.
ananassae 1s its pattern of chromosomal polymor-
phism. There are remarkably high levels of chromo-
somal polymorphism in natural populations. Although
70 paracentric inversions have been detected so far in
this species, only three paracentric inversions (AL,
DE, and ET) have become coextensive with the species.
Most of the inversions have localized distribution and
have been detected from a few individuals. Indian
populations have undergone a considerable degree of
genetic divergence at the level of inversion polymor-
phism. A large number of pericentric inversions and
translocations which ordinarily do not exist in other
species of Drosophila are present here.

research, especially characterized by male recombina-
tton and high mutability, both involving chromosomal
and extra chromosomal determinants, and by the Om-—
tom system’. D. ananassae has been extensively used
for genetical studies including population genectics,
behaviour genctics and recombination by Indian work-
ers®™. In the present review, the unusual genetic featurcs
of D. ananassae which make 1t a special case in the ge-
nus Drosophila have been documented.

Spontancous male recombination

Since the discovery of absence of male recombinatton in
D. melanogaster", this phenomenon has been investi-
gated 1n several species resulting 1n reports of male re-
combination 1n D. melanogaster, D). ananassae, D,
simulans, D. virilis, D. littoralis, D. willistoni and D.
bipectinata'®. However, it occurs at a very low rate in
all the specics showing spontancous male recombination
except D. ananassae which exhibits an apprectable evel
of crossing-over in males. Spontancous male recombi-
nation in ). ananassae was observed for the first fime
by Japancse workerst Y Sinee then it has been inves-
tigated by various workers'®, Thus D. ananassae is
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uniquc In the whele of genus Drosophila due to the
presence of spontaneous male recombination in appre-
ctable frequency”. In certain strains, the total recombi-
natton frequency in males was found to approach the
recombination frequency in females'. Spontancous male
recombination in D. ananassae is meiotic in origin®*
and 1s influcnced by various genetic factors such as en-
hancers, suppressors,  polygenes  and  inver-
sions™ 170 Some response was seen to selection
for crossing-over frequency in males™ % and there is
evidence for polygenic control of male recombination.
The findings of intra- and interchromosomal effects of
heterozygous inversions on spontaneous male recombi-
nation lend support to a previous suggestion that spon-
tancous crossing-over 1in males of D. ananassae is
meiotic in origin®*°. The presence of chiasmata at a
frequency capable of accounting for the observed re-
combination values in D. ananassae has also been re-
ported”’.

An effect of Y-chromosome on male crossing over™
and a positive correlation between minute mutation fre-
quency and male recombination rate has been demon-
strated™’, which suggests that a series of inducers and
suppressors are responsible for both these traits. An ex-
trachromosomal suppressor of male crossing-over in D.
anagnassae has also been reported by Hinton™. Signifi-
cant variation in the rate of crossing-over among differ-
ent strains provides evidence for genetic control of this
phenomenon” a3t

A number of investigations have been conducted to
detect the effect of parental age on male recombination
in D. ananassae. Kikkawa® reported spontancous male
crossing-over in a strain of this species 1n which he
found that the crossover frequency in the male does not
change markedly with age of the father in the tested
third chromosome. Ray-Chaudhuri and Kale** reported
that parental age has a more pronounced effect on the
spontaneous crossing-over in males. Matsuda and To-
bari*’ investigated the effect of aging on male recombi-
natton and found that the patterns of age effect were
characteristic for specific strains. Tobari et al.>® dem-
onstrated aging effect on male recombination and muta-
tion. Singh and Singh***® also followed brooding pattern
while studying male crossing-over in 0. ananassae and
observed maximum crossing-over frequency in the first
brood. There was considerable decrease of crossing-
over in older males. From these reports it i1s evident that
spontancous male crossing-over in D. ananassae is af-
fected by the age of males.

The effect of temperature and X-rays on crossing-over
has also been investigated in males of D. ananassae.
Kale® reported spermatogontal origin of crossovers In
D). ananassae by irradiating early developmental stages
where spermatocytes were not present, He found great
individual variation and inequality of complementary
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crossovers. Kale studied crossing-over in males of
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D. ananassae by treating early and mid pupae, and
young and 48-h-old adults with X-ray and found cross-
overs which appeared to have originated in treated
spermatocytes. Interestingly, the frequency of cross-
overs in early pupal stages was much more frequent than
in the later stages, which suggests that spermatocytes of
carly pupae are more sensitive to the induction of
crossing-over. Matsuda®® found that elevated tempera-
ture enhanced melotic crossing-over in males of
D. ananassae.

Lack of correlation between crossing-over and
chromosaome distance between linked inversions

Effects of heterozygous inversions on crossing-over in
both sexes of D. ananassae have been tested by Singh
and his coworkers?****™ and the results have indicated
the existence of intra- and interchromosomal effects of
inversions on recombination in males and females of
D. ananassae. The rate of crossing-over between linked
inversion (DE- ET in the third chromosome and AL- ZE
in the second chromosome) has been studied by the sali-
vary gland smear technique®>””*42434%  Although the
two linked inversions of the second chromosome as well
as of the third chromosome are widely separated from
cach other, there is a strong suppression of recombina-
tion between inversions when heterozygous, 1n spite of a
large euchromatic distance available for crossing-over
between them. Thus there is a lack of correlation be-
tween the rate of crossing-over and chromosome dis-
tance between heterozygous inversions in D. ananassae
when studied cytologically. Singh and Mohanty®® sug-
gested that the strong suppression of crossing-over
between inversions s the genetic characteristic of
D. ananassae and may be advantageous for a species
with a considerably low level of inversion heterozygos-
ity in its natural populations.

Segregation distortion

The phenomenon of segregation distortion (or meiotic
drive) leads to unequal segregation of two alleles In a
heterozygote due to certain unusual mechanisms during
meiosis. This phenomenon has been studied in detail
D. melanogaster®”*®. It is caused due to the SD gene and
occurs in males only in D. melanogaster. Mukherjee and
Das*’ reported an interesting case of aberrant segrega-
tion in a laboratory strain (px pc) of D. ananassae. In D.
ananassae, distortion is observed in both the sexes (i.e
in heterozygous females and males) but only in the seg
regation of recombinants and not in the segregation ol
nonrecombinants, Carcful experimental analysis re
vealed that the disproportionate recovery of the two re.
ciprocally recombinant classes should not be attributec
to differential viability, zygotic mortality and lack o
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penetrance of mutation®. Segregation distortion ob-

served In D. ananassae differs from SD in D. melan-
ogaster in several important aspects: (i) it was detected
in a laboratory stock; (ii) it occurred in both sexes: and
(111} 1t affected the recovery of recombinant classes
without any influence on nonrecombinant classes. The
hypotheses suggested to explain the mechanism of seg-
regation distortion in D. melanogaster failed to explain
all the properties of segregation distortion in D. ananas-
sae. Mukherjee and Das* opine that it opens a new line
of thought concerning high frequency of spontaneous

male recombination in D. ananassae and its relation to
segregation distortion.

Spontaneous genetic mosaic for autosomal genes

Organisms that are composed of cells of at least two
different genotypes are known as genetic mosaics. They
have been detected in a number of organisms and are
useful tools for studies of genetically controlled phe-
nomena like development™. Morgan™ discovered for the
first time sex mosaics (gynandromorphs) in D. melan-
ogaster originating from diplo X zygote by the elimina-
tion of one X chromosome during development. If it
occurs at the first nuclear division of zygote (XX), bilat-
eral mosaic will be produced. In case it occurs during
later stages of zygote development, patches of male and
female tissues of different sizes will be produced. Sex
mosaics were also known 1n D. simulans, D. virilis and
D. funebris®. Genetic mosaics originate mainly by the
loss of chromosomes or by mitotic recombination. Ge-
netic exchange during mitosis may occur in somatic
cells where 1ts consequence may be visible as somatic
mosaics 2. One mechanism for such exchange could be
mitotic recombination. Singh and Mohanty’? detected a
spontaneous bilateral genetic mosaic in D. ananassae,
which was characterized by three mutant characters (cu
e se-II chromosome) on the left side and all normal
characters on the right side (Figure 1), while scoring the
progeny of a test cross between heterozygous males and
mutant females™. This is the first report of spontancous
genetic mosaic for autosomal genes 1n Drosophila. Its
probable origin is attributed to mitotic recombination in
the zygote which was genolypically heterozygous, since
somatic loss of chromosomes cannot be the cause of its
origin because when larger autosomes are either lost or
added, the resulting cells will be inviable.

High mutability

Studies on mutations in . ananassae have proved that
it is characterized by high mutability'’, Several work-
ers? %% described a large number of mutations in
D. ananassae and linkage maps were also constructed.
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Figure 1. Photograph showing a spontaneous genetic mosaic in

D. ananassae”>.

A considerable increase in the frequency of certain mu-
. 54 . .
tations has been observed™. The existence of mutations

and their suppressors has been suggested which control
mutability in D. ananassae™. This lends support to the

“suggestion® that natural selection invokes a variety of

devices to minimize mutation rate while retaining muta-
tion potential. Hinton>* reported mutational episodes 1n
D. ananassae.

A large number of pericentric inversions and translo-
cations have been reported in D. ananassae’’. The pres-
ence of such chromosomal aberrations which ordinarily
do not exist in other species of Drosophila, reflects un-
usual mutational properties of D. ananassae. Freire-
Maia>® suggests the development of some special
mechanism through which D. ananassae can retain
chromosome arrangements which are disadvantageous.

The optic morphology (Om) hypermutability system is
unique 1n D. ananassae and there is an involvement of
fom retrotransposon for the generation of Om muta-
tions>°', The phenomenon of Om mutability is of spe-
cial interest because almost all the mutations obtained in
this system show phenotypes affecting the structure of
adult compound eye and this fact raises the important
question about the mechanism and specificity of the
mutagenic event'’, Although several mutator systems
have been found and studicd extensively in D. ananas-
sae, the Om hypermutability system is quite unique
among them. Since all mutants of this system show de-
fcct 1n adult compound cye, they are called Om muta-
tions™. They are all semidominant. The mutations arise
exclusively from the female germ line and they map to
at least 22 different loci in the genome. In this mutabil-
ity system, dominant suppressors of the Om phenotypes
have also been isolated’ %, These suppressors map to
six different loct. In general, Om mutants show Bar-like
cye phenotypes.

It has been demonstrated that Om mutations  in
D. ananassae are induced due to insertion of rom retro-
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tranxpnmnﬁw'"I“‘M. The molecular characteristic of the
tom clement has been nmﬂyscd“ﬁ ** It belongs to the
gvpsy group of LTR-containing retrotransposon. RFLP
studies™” at the X-linked Om (1D) locus of D. ananassae
populations from Burma, India and Brazil showed
variation in the average hetcrozygosity per nucleotide
and restriction site.

Extrachromosomal inheritance

An extrachromosomal suppressor of male recombination
in D. anunassae is known which is maternally transmit-
ted and is dependent on a specific third chromosome for
its maintenance". In hetrozygote, Om mutability is
stimulated by the presence of extra-chromosomally rep-
licating elements. The mutator 1s found to be an ex-
trachromosomally transmitted element whose
multiplication is controlled by nuclear genes”. The
possibility exists for an extrachromosomally transmitted
element whick suppresses both male recombination and

mutnbi]ityw.

Y-4 linkage of nucleolus organizer

In Drosophila, usually X-Y linked nucleolus organizer
is found but the nucleolus is associated with the pair of
shortest chromosomes (chromosome 4) in both the sexes
in D. ananassae’ . In male, Y chromosome is also asso-
ciated with the nucleolus. This cytological observation
was supported by the genetic demonstration of Y-4 link-
age of bobbed mutation in D. ananassae. The Y-4 as-

sociation of nucleolus organizer suggests that a
translocation of the nucleolus organizer region from X

to 4 has occurred during speciation in D. ananassae’".

Pattern of chromosomal polymorphism

Another unusual feature attributed to D. ananassae is its
pattern of chromosomal polymorphism and remarkably
high levels of chromosomal polymorphism. Crow’?
writes: “This is puzzling in view of the male recombina-
tion; there is a suggestion that some mechanism restricts
exchange of chromosome segments within heterozygous
inversions during spermatogenesis’. A number of 1nves-
tigations have been carried out on chromosomal poly-
morphtsms in D, ananassae® """ 7'°, resulting in the
detection of 70 paracentric inversions, 17 pericentric
inversions and 13 translocations. One pericentric inver-
sion and 4 translocations were detected in laboratory
stocks of D. ananassae’'. Although 70 paracentric in-
versions have becen detected so far in this species, only
three paracentric inversions (AL, DE and ET, Figure 2)
which have becen called as cosmopolitan inversions by
Futch’', have become coextensive with the species
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Figure 2. Location of AL (2L), DE (3L) and ET (3R) inversions in
diflferent chromosomes of D. anuanassae.

suggesting the monophyletic origin of these inversions.
Most of the inversions have localized distribution and
have been detected from a few individuals. This is a
feature of the pattern of chromosomal polymorphism in
D. ananassae. Extensive studies on the frequencies of
three cosmopolitan inversions in Indian populations
(Figure 3) of D. ananassae have been reported’ " °°. The
degree of genetic divergence among different popula-
tions has been quantified by calculating genetic distance
(D) and genetic identity (I) on the basis of differences in
the chromosome arrangement ftrequencies. There s
strong evidence that Indian populations of D. ananassae
have undergone a considerable degree of genetic diver-
gence at the Ievel of inversion polymorphism. In gen-
eral, the populations from the south including Andaman
and Nicobar Islands show more differentiation than
those from the north. Based on the results obtained in D.
ananassae, 1t has been suggested that chromosomal
polymorphism may be adaptively important even 1n a
widespread domestic species, and populations may un-
dergo divergence as a consequence of their adaptation to
varying environments.

Results of population cage experiments using different
chromosome arrangements have shown that inversion
polymorphism is balanced owing to adaptive superiority
of inversion heterozygotes®”*. Inversion polymorphism
due to three cosmopolitan inversions often persists 1n
laboratory stocks established from females collected
from natural populations™ . Some strains maintained
in the laboratory for more than a hundred generations
have been found to contain these inversions®. This
demonstrates that heterotic buffering is associated with
cosmopolitan inversions. However, the degree of het-
erosis may vary depending upon the allelic contents of
the chromosomal variants’>”', Inversion frequency may

also change due to random genetic drift in small popu-

* 92.93
lations .

There are several studies on intra- and interchromo-
somal associations in natural populations and laboratory
stocks of D. ananassae. Various combinations of
unlinked inversions occurring in random association
indicate no interchromosomal interactions in D. aranas-
sae’"®. Two linked inversions of the third chromosome
which strongly suppress recombination between them
when heterozygous often show non-random association
in laboratory stocks'>??"'® This is likely to be due to
epistatic interaction and suppression of crossing-over. It
it also been suggested that linkage disequihibrium

CURRENT SCIENCE. VOL. 78, NO. 4, 25 FEBRUARY 2000
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Figure 3. Map of India showing geographic locahitics from which D.
ananaxsae flics were collccted for chromosomal analysis. I, Jammu;
2. Agra; 3, Siliguri, 4, Guwahati: S, Lucknow; 6, Kanpur; 7, Shil-
long; 8, Ghazipur; 9, Bhagalpur; 10, Varanasi; 11, Jamsoti; 12,
Lowari; 13, Ukhara; 14, Calcutta; 15, Birlapur; 16, Bhubaneswar;
17, Puri; {8, Mumbai; 19, Hydcrabad; 20, Goa; 21, Chennai; 22,
Port Blair; 23, Trichur; 24, Ernakulam; 25. Madurai; 26, Quilon; 27,
Trivandrum; 28, Kamorta: 29, Kanya Kumari.

betwcen 1nversions 1n certain 1sofemale strains may oc-
cur due to random genetic drift’”. The tight linkage be-
(ween the two inversions enhances the chance of drift 1n
1sofemale lines.

To test the relationship between 1nversions and
mating propensity, Stngh and Ch:allcrjr:c””"'UZ studicd
the mating ability of homo- and hcterokaryotypes
due to AL (2L) inverston derived from natural popula-
tions of D. uananassae in which the frequencies ol dif-
fcrent chromosome arrangements were known. Therr
main conclusions were: (i) the chromosome occurring 1n
high frequency is assoctated with higher mating activity
i all the populations analysed; (it) heterokaryotypie
malcs are superior in nating propensity to the corre-
sponding  homokaryotypes, indicating  the existence
of heterosis associated with AL iversion with respect
to male mating activity; and (1) males show greater
variation than temales, which indicates stniking  sex
differcnce in D. ananassae. Thus inversion polymor-
phism in D. ananassae may have a partial behavioural
basts as has been demonstrated in other species of Dro-
sophila.
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Heterosis without selectional coadaptation

The inversion heterozygotes often exhibit heterosis and
the adaptive function of 1nversions 18 (o protect co-
adapted complexes of polygenes. Any two gene ar-
rangements coming from the same populations give, as a
rule, heterotic heterozygotes in D. pseudoobscura'®.
There is, however, evidence that higher fitness may be
lost in heterozygotes for chromosomes with diflerent
gene arrangements derived from different geographic
populations. This has been found in D. pseudoob-
Scuram'mﬁ, D. paulistorum, D. willistoni'®® and D.
pamnim. The explanation otftered by Dobzhansky'” is
that the gene complexes carried 1n the chromosomes are
coadapted or mutually adjusted through long continued
natural selcction 1n one locality, so that inversion het-
crozygotes possess high adaptive values. In view of
these, Singh“}g”l“ conducted expertments in D. ananas-
sae to test the coadaptation hypothesis. Interracial hy-
bridization experiments were carried out by employing
chromosos:ally monomorphic as well as polymorphic
strains donived from different geographic localities. It
has been found that inversion heterozygotes formed by
chromosomes of different geographic origins exhibit
heterosis which persists 1n interracial crosscs. Thus 1n-
terracial hybridization does not lcad to breakdown of
heterosis in D. ananassae. The chiel conclusion from
these results is that there is lack of evidence for genetic
coadaptation in geographic populattons of D. ananas-
sae. This situation apparently conflicts with what has
been found in other species of Drosophila by Dobzhan-
sky and other workers''?. Singh“' sugeested that het-
erosis associated with three cosmopolitan mversions is
without previous sclectional coadaptation and it appcars
to be simple luxuriance. Thus luxuriance can function in
the adjustment of organisins to their environments.

Parthenogenesis

In hght and dark forms ot D. ananassae, parthenogene-
s1s has been reported by Futch'''. An entirely partheno-
senetic line could be established by sclection. However,
it occurs at a low rate. Carson er al.'" reported
automictic type ol parthenogenesis in £, mercatorum,
The mechanism underlying the development of unterul-
ized cggs in D, ananassae may be simiba to o the
automictic type of parthenoyencesis I mercatorwm.

Ethological isolation

Spicth'" studied mating behaviour of light and dwk
forms of . ananassae and found that vanous laboratory
stocks developed sexual isolation but their degree varied
from weak to marhed. Sexual solation between light
and Jdark torms wis reported from Samoa’ . Later, these
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forms were found to be different sibling species (D.
ananassae and D, pallidesa) of the ananassae complex,
which are potentially interfertile but are genctically dis-
tinct and their iselation s maintained by strong mating
preference - The existence of sexual isolation within
D. gnanassae has been reported by Singh and Chatter-
jee'V'MR The degree of sexual isolation is stronger in
isafemale tines than in natural populations. It has been
suggested that stronger iselation In isofemale lines 1s
likely to be via genetic bottlenecks''. Among the
isofemale lines tested by Singh and Chatterjee''*, sym-
metrical and asymmetrical isolation was found and
asymmetrical (one-sided) 1solation was used to interpret
the evolutionary sequences. The results with laboratory
strains of D. ananassae are consistent with the hypothe-
sis of Watanabe and Kawanishi''® that the derived fe-
males discriminate against the ancestral males, which 1s
the most important change for the creation of new spe-
cies'””. The pattern of mating preference between D.
nasuta nasuta and D. n. albomicans fits 1nto the hy-
pothesis of Kaneshiro'™' . However, the results of mating
propensity tests conducted by Ramachandra and Ranga-
nath'*? in closely related strains of the nasuta subgroup
(D. n. nasuta, D. n. albomicans, Cytorace | and Cy-
torace II) are nearer to the hypothesis of Watanabe and

Kawanishi.

Sternopleural bristle phenotypes, mating
propensity and fertility

In D. melanogaster, the genetics of various quantitative
traits has been studied and the number of sternopleural
bristles has been most extensively employed to study the
effect of artificial and natural selection and to throw
ltight on the genetic constitution of natural popula-
tions'> %7, Singh and Mathew'**"** studied quantitative
genetics of sternopleural bristle phenotypes in D.
ananassae. Their results have shown that there is ge-
netic heterogeneity with respect to sternopleural bristle
number in Indian populations of D. ananassae. Further,
there was positive response to directional and stabliliz-
ing selection for sternopleural bristle number which
provides evidence for genetic control of sternopleural
bristle phenotypes with substantial amount of additive
genetic variation 1n D. ananassae populations.

In D. melanogaster, Gibson and Thoday'’’ found
ethological 1solation between flies having high and low
number of sternopleural bristles resulting from disrup-
tive selection. The lines differing 1n bristle number de-
veloped sexual isolation as a consequence of genetic
divergence. However, no evidence of sexual 1solation
between high and low lines ditfering in bristle number
was found in D). ananassae by Singh and Mathew .
The females and males with high number of bristles
(collected from high line) are more successful in mating
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than those with low number of bristles (collected from
fow lin¢). Furthermore, the flies with high number of
bristles show higher fertility than those with low number
of bristles'**, Thus there is a positive correlation among
sternopleural bristie number, mating propensity and

agn . 3
fertility in D. ananassae'**.

Sexual and non-sexual behaviour

A number of investigations on sexual behaviour, ovi-
position site preference, pupation site preference and
phototactic behaviour have been conducted in D.
ananassae'’ 1913318 Eyidence for genetic control of
mating activity, oviposition site preference, pupation
height and phototactic behaviour has been presented on
the basis of positive response to selection. Interestingly,
a Y-linked influence on mating propensity”” and a
transient maternal effect with respect to pupation
height'"® were reported in D. ananassae. There is a
positive correlation between mating activity and fertility
in D. ananassae ™. It has also been found that males are
much more affected by selection than females. When red
eye males were tested separately with sepia and cardinal
mutants at nine different ratios, it was found that both
types of males were equally successful in mating when
present in the same ratio. However, they were more suc-
cessful 1in mating when in a minority. This advantage
disappeared when the males became common. This
provides evidence for rare-male mating advantage in D.
ananassae'™®.

The results of experiments on female and male remat-
ing in D. ananassae provide evidence for shorter dura-
tion of copulation in second mating compared to first
mating. Thus it differs from other species where it has
been demonstrated that duration of copulation is shorter
in first mating when compared to second mating'**. For
male remating such a comparison was made for the first
time in D. ananassae'®*. This is the first report in the
genus Drosophila for interstrain variation in remating
time (remating latency) for both male remating as well

. 42,143
as female remating in D. ananassae'**'*.

Conclusion

The work carried out so far on genetics and biology of
D. ananassae, a cosmopolitan and domestic species
commonly found in India, has clearly demonstrated that
it possesses several unusual and interesting features
which make it a special case in the genus Drosophila.
Further studies may provide more information concern-
ing genetics and biology of this species.
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