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A R KI-IUDA-BUKI-ISI-I, S K GUPTA and S GOSWAMI
Department of Zoology, Kalyani University, Kalyani 741 235, India
MS received 9 May 1980
Abstract. Karyomorphological studies were made on males of Garra lamta (Faro :
Cyprinidae) and on both sexes of Mystus cavassius (Faro : Bagridae) from their
kidney metaphase complements. Garralamta had 2n = 50 chromosomes alignable
into 25 homomorphic pairs comprising 3 pairs of metacentrics, 9 pairs of submetaeentrics, 6 pairs of subtelocentrics and 7 pairs of telocentrics (NF = 86). Mystus
cavassius had 2n = 58 chromosomes in both sexes and their karyotypes revealed
29 pairs of homomorphic chromosomes consisting of 7 pairs of metacentrics, 13
pairs of submetacentrics, 2 pairs of subtelocentrics and 7 pairs of telocentrics
(NF = 102). No sex chromosome was identifiable in any sex of the two species.
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1. Introduction
The present paper, deals with the diploid number, morphology and metrical analysis of chromosomes in the male sex of Garra lamta and both sexes of Mystus
cavassius, on which eytologieal investigations does not seem to have been earrie~l
out earlier.

2. Materials and methods
Living specimens, 6 of male G. lamta (Fam : Cyprinidae) and 4 of male and 6 of
female M. cavassius (Fam: Bagridae), collected from the Subamarekha river off
Jamshedpur, Bihar, formed the materials for the present study. Colchicinized
specimens w~re sacrifided after 4 to 5 hr and the kidneys from both sexes and
testes from males were processed according to the conventional flame dry-Giemsa
stain schedule described dsewhere (Khud~t-Bukhsh and Mann~t 1976). The diploid
number was ascertained from the study of about 50 good spreads and the chromosome formula suggested from the average of morphometriG values of chromosomes
in 3 wall-spread metaphase complements in each sex. For the description of
chromosome morphology, the nomenclature suggested by Levan et al (1964) was
foUowed. Karyotypes were prepared by cutting the chromosomes along their
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boundaries from the oamera luQida drawings, matohing the chromosomes of more
or less ide~aticallength and shape in pairs and arranging them in the diminishing
order of lengths.
3.

Results

The kidney metaphase complements in male G. lamta (figure 1) oontained 50
chromosomes measuring between 3.5 and 1.1/z in length. The karyotypic
arrangement (figure 4) revealed 25 pairs of homomorphic chromosomes. The
longest submetacentric pair, arranged first in the karyotype, could be demarcated
as the " m a r k e r " pair, while the remaining pairs were gradually seriated. The
maximum difference in size between any two successive pairs was noted to be
0.9 iz (between chromosomes nos 1 and 2) while there was virtually no difference,
in size between some adjacent pairs, e.g. chromosomes nos 2-3, 5-6, 13-14, 15-16
19-20, etc. Other pairs in the karyotype differed from their adjacent ones by,
0.01 to 0.07/~.
The chromosome formula for the males of G. lamta could
be suggested as n -- 3 m (nos 9, 12 and 24) + 9 sm (nos 1, 3, 4, 6-8, 15, 17 and
2 1 ) + 6 s t (nos 2,5,13,14,19 and 2 5 ) + 7 T
(nos 10, 11, 16, 18, 20, 22 and
23) (NF 86).. A few chromosomes, however, lay in the borderline of two morphological entities, e.g., the chromosomes nos 1 and 4 described as sm type had the
arm ratios (r values) of 1.70 and 2.93 respectively which were close to the upper
and lower limits of rn and st types respectively ; similarly, the st type chromosome
no. 2 had the r value of 3.15 which was close to the upper limit of sm type. The
morphology of the remaining chromosomes was clear cut.
In M. cavassius, the kidney metaphase complements in both females (figure 2)
and males (figure 3) contained 58 chromosomes which measured between 2.1
and 0.8 ~ in females and 1.8 and 0.7/~ in males. Karyotypic arrangements of
both female (figure 5) and male (figure 6) complements revealed 29 pairs of homomorphic pairs of gradually sedated chromosomes. No sex chromosome was
therefore morphologically identifiable in the absence of any heteromorphic pair
or else diffecential staining behaviour in any pair of chromosomes in either sex.
The maximum difference in size between any two successive pairs was noted
between the chromosomes nos 1 and 2 in both sexes, the difference being 0.30/~
in female and 0.25 ~ in male, while there was practically no difference of size noted
between some consscutive pairs in the karyotypes of both females and males,
e,g., chromosomes nos 5-6, 10-11, 12-13, 14-16, eta. In the remaining pairs, the
differences ware meagre by about 0.01 to 0.031 z. The chromosome formula for
both sexes of M . cava~sius could be suggested as n = 7 m (nos 2, 5, 6, 13, 15, 17
and 22) + 13sin (nos l, 3, 4, 7, 8, 10, 11, 12, 16, 18, 19, 21 and 26) + 2 s t
(nos 9 and 25) + 7 T (nos 14, 20, 23, 24, 27-29). The r values of the chromosomes Nos 10, 21 and 26 described as sin type were, however, close to the upper
limit of the m type.
As the preparations from the testis materials in both the species did not yield
any suitable divisional stages (presumably because the testes regressed after the
breeding activity), the germinal chromosomes in these two species could not be
stuified.
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Figures 1-3. Photomicrographs of kidney metaphase complements.
male. 2, 3. M. cavassius female and male.

1. G. lamta
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Figures 4-6. Ka~otypcs. 4 G. lamta male. 5, 6. M. cav~sius f©male and
male.
4.

Discussion

The chromosomes of G. lamta does not seem to have been studied so far. No
detailed karyomorphological accounts of any congeneric species of this hillstream
fish appear to have been recorded either, for which the karyotypic comparison
among congeneric species was not possible. In the family Cyprinidae, however,
some 130 odd species distributed over 56 genera are cytologically known and
they possess diploid numbers ranging between 44 and 104 (mainly between 44
and 54) with a distinct peak at 50 chromosomes which is suggested as the modal
number irt this family (Manna and Khuda-Bukhsh 1977a, b; Khuda-Bukhsh
1979, 1980). The diploid number of 50 chromosomes in G. lamta further contributes to the suggested modal number in this family.
M. cavassius has not been cytologically investigated earlier, although the chromoseines of 4 other species of Mystus, viz., M. tengara, 2n = 54 (Nayyar 1966;
Rishi 1973), M. seenghala, 2n = 50 (Das and Srivastava 1973), M. gulio, 2n =
58 (Manna and Khuda-Bukhsh 1978) and two cytologically distinguishable forms
of M. vittatus, designated as form " A ", 2n = 54 and form " B " , 2n = 58 by
Manna and Prasad (1974) were studied. If the karyotypes of the congeneric
species with 2n = 58 chromosomes were compared, it would be found that while
M. guliohad n = 1 5 m + 6 s m +
1st + 7 T ( N F 102) as a g a i n s t n = 8 m + 5sm
+ 1 0 s t + 5 t + 1T (NF 104) of form " B " o f M . vittatus, M. cavassius, the
species under the present report, had n = 7 m + 13 sm + 2 st + 7 T (NF 102).
The presence of more or less the similar NF values in these 3 species, despite
their morphology of chromosomes being quite different, would tempt one to think
of pericentric inversions involving various lengths of chromosomes to have played
the major role in the evolution of karyotypes in them from the conjectured primitive karyotype of 48 rods in fish as claimed by various authors (Nogusa 1960;
Nayyar 1966; Post 1965, etc.).
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