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Abstract. The somatic karyotype of Drosophilajambulina includes three pairs of
V-shaped and one pair of rod-like chromosc.mes in the female, whereas one red is
replaced by a J-shaped element in the male. The salivary chromosome complement
comprises five long and one extrem~.ly short arms radiating out from a chromocentre.
The photomap of salivary gland chromosomes has been prepared and the important
identifiable landmarks described. From a sample of 130 wild females studied, 79
heterozygous paracentric inversions of 29 types and four deletions of three types have
been detected, thus demonstrating that this species is highly polymorphic.
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salivary chromosome

L Introduction
The chromosomal studies on the natural populations of Drosophila have mainly
been confined to occidental species ; information on the oriental ones is scanty.
The montium species subgroup (subgenus: Sophophora; species group: melanogaster) includes D. montiurn (De Meijere 1916); D. auraria (Peng 1937); D. tufa
(Kikkawa and Peng 1938); D. kikkawai (B~rla 1954) ; D. jambulina and D. punjao
biensis (Parshad and Paika 1964); D. tanorum and D. truncata (Okada 1964); of
these speoies the mitotic complement is known only tor D. rufa and the three races
of D. montium (Patterson and Stone 1952) and D. kikkawai (Parshad and Paika
1964). D. jambulina is the most abundantly available species in the st;tamer and
rainy season in Punjab (India). This species has so far been unknown cytogenetitally ; this fascinated us to conduct the present investigation.

2. Materials and methods
One hundred and thirty females of D. jambulina were studied from suburbs of
Ludhiana (Punjab, India); of which 78 females were captured in summer (May to
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mid-July) and the remaining in the following rainy season (mid-July to August).
The brain ganglia were dissected out from the second instar larvae, pretreated with
1 lq HC1, stained in aeeto-orcein for about 10 rain and finally squashed in 4 . ~
acetic acid under the coverslip, to study the mitotic chromosome complement.
The salivary glands were taken from the third instar l~rvae and the squashes were
made following the above procedure.
From the study of salivary chromosome preparations, a standard aberration
free stock was selected and inbred in the laboratory for a number of generations.
The salivary gland chromosome map was prepared by photographing the moderately stretched chromosome arms under oil-immersion and reconstructing them
from the prints produced. At least 10 larvae from each wild female were studied
for chromosomal aberrations. The proximal and distal breakage-union points
of each aberration were located by means of the salivary chromosome photographic
map which is given in figure 2 and described under §3.3.
3.

3.1.

Results and discussion

Mitotic complement

The study of neuroblast cells from a male larva of D. jambulina indicates that the
mitotic chromosomes comprise three pairs of V-shaped, one rod and one J-shaped
elements (figure 1A). The three pairs of V-shaped chromosomes differ in length ;
one is bigger, the second is smaller and the third one is intermediate. In the female
larvae, the J-shaped chromosome is replaced by a rod-shaped chromosome (figure 1B).
The rod and J-shaped elements, representing the unidenticaI members of a pair are,
therefore, the .Y and Y chromosomes respectively. The comparison of mitotic
complement of D. jambulina with that of D. kikkawai (Parshad and Paika. 1964)
and all the three races of D. montium (Patterson and Stone 1952) reveals that the
present species resembles most closely race III of D. montium; suggesting thereby
that the large, medium and small pairs of V-shaped elements represent the 3rd,
2nd and 4th chromosome respectively.

3.2.

Salivary chromosomes

The salivary chromosome complement includes five long and one extremely short
arms radiating out from the chromocentre (figure 1C). The long arms differ from
one another in their length; two are longer, two are intermediate and the fifth one
is shorter. The sixth one in majority of the cells remains embedded in the chromocentre. In the cells in which the chromocentre gets broken, the two longer arms
have been found to remain attached with each other indicating that both of them
represent the two limbs of a large sized pair (chromosomes 3). Similarly the two
arms of intermediate size also remain attached indicating that these are the two
limbs of the medium sized pair (chromosome 2). The fifth arm has been observed
to lie separately from other arms in such preparations, indicating that this is the rod.
shaped element (chromosome X). The sixth arm, extremely small in size, corresponds to chromosome 4. The nucleolus lies attached to the proximal end of 2 L
chromosome.

Chromosomal polymorphism in D. jambulina
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Figm'e 1. Drosophilajambulina (A) Camera lucida drawing of the male neuroblast metaphase chromosomes; (13)Female neuroblast metaphase chromosomes;
(C) Microphotograph of sahvary complement, 700 × ; (D) Two small inversions
--2R4 (right) and 3L~ (left), 1,350 × ; (E) A large complex inversion 3R6, 1,500 × ;
(F) Chromatld path of the inversion 3R6.
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Salivary chromosome map

The cytological map of D. jambulina is shown as figure 2. The salivary chromosome
complement has been divided into 107 equal divisions. The X, 2 L, 2 R, 3 L and
3 R arms extend over 13, 19, 20, 26 and 27 divisions respectively. The fourth
chromosome comprises only two divisions. The landmarks in different salivary
chromosomes of D. jambulina have been outlined as follows:

M chromosome : When the ehromocentre gets broken, this arm lies singly within
or on the outskirts of salivary gland cell. Its smaller size, as compared to others,
facilitates its identification. This arm has a compact distal end consisting of two
thick dark bands. In the region 5 C, a sharp constriction is preceded by one prominent band and followed by a lightly stained portion and then two bands. At the
proximal end of this arm (region 11 c to 12 a) there is a bigger swelling accompanied
by a comparatively smaller swelling on either side.
2L chromosome : Its distal end is characteristically flared at the tip. Next seen
are the eight darkly stained bands separated into two groups of four each. The
region 20 c shows three bands fused together to form a V; this is preceded by live
consecutive thin bands and followed by two light and two dark bands. The region
28 c to 30 b appears like graded capsules. The centromeric end is bulbous in shape.
2R Chromosome : The free end, consisting of three bands, is bell-shaped. The
six bands of segment 39 c to 41 b look like a snake charmer's flute. The region
46 a to 47 c is spindle in shape. The barreMike centromeric end is preceded by a
narrow region of two divisions, i.e. 49 and 50.
3L chromosome : Its club-shaped free end makes its identification easy. The
region 55 c to 57 b looks characteristically like a spindle. The segment 60 c to
61 c showing a prominent puff is immediately followed by a dark band and then by
heart-shaped structure. The centromeric end of about two divisions is conical
in shape. This is preceded by a spindle-like structure and a thin sparsely banded
segment of four divisions.
3R chromosome: The pointed and slender free end is an important feature of

this chromosome. A weak spot appears at sub-division 81 b. Most of the chromosomal arm, particularly the region 88 b to 98 b, shows scattered banding pattern.
The region 98 b to 99 c is rectangular. The centromeric end of about one division
length appears cylindrical in shape; this is preceded by two thin faint bands and
then a thick dark band.

Fourth chromosome : This is the smallest arm of two divisions only. In most
of the nuclei it lies embedded in the chromocentre. Only in a few cells its distal
end has been observed but the bands are not clear.
3.4.

Chromosomal polymorphism

An account of aberrations along with their number scored in summer and/or rainy
season is given in table 1. In the summer, a total of 28 inversions observed constitute 19 types and in the rainy season the 51 inversions detected are of 21 types.
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Out of 29 types of inversions, eight are present only in summer, 10 are present only
in rainy season and 11 are common to both the seasons. Some of the inversions
show the same distal or proximal breakage union points; such loci are: 4 c, I9 b,
24 a, 28 a, 29 c, 39 c, 43 b, 58 b, 65 c, 84 b and 92 b.

3.5.
The different species of montium species subgroup for which metaphase configurations are known can now be grouped into three categories, on the basis of the
shape of the fourth chromosome. The mitotic complement of D. rufa and
D. auraria have fourth chromosome represented by a pair o f dots (Patterson and
Stone 1952); these species constitute the first category. In D. kikkawai (Parshad
and Paika 1964) and race I and II of D. montium (Kikkawa 1936; Patterson and
Stone 1952) the fourth chromosome is shown by a pair of rods, thus, these form the
second category. The fourth chromosome in race III of D. montium (Kikkawa
1936; Patterson and Stone 1952) and D. jambulina (present communication)is
depicted by a pair of V-shaped elements, thus these two make the third category.
Morphological studies on D. jambulina by Parshad and Paika (1964) indicate
that this species resembles more with D. rufa, D. auraria and D. kikkawai. But
on the basis of karyotypie comparisons made here, D. jambulina is closer to race III
o f D. montium rather than to D. rufa, D. auraria and D. kikkawai as D. jambulina
and race III of D. montium differ only in the I" chromosome which is J-shaped in
the former and V-shaped in the latter. Further, the present studies have revealed
that the population D. jambulina is highly polymorphic with respect to the occurrence
of large number of aberrations in 2L, 3L and 3R chromosomes.
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