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increased in the recent years. Fish groups, suckaasly:
Characidae, comprises many of fishes which haven@ox

importance. In the present study, the metaphasamdsomes

Keywords: and their karyotypes have been studied in threeiep®f that

Zoology family by using cytogenetic analysis. Fish speciesre

Cytogenetics Gymnocorymbus ternetzi, Moenkhausia sanctaefilomenae and

Karyotype Metynnis argenteus. All samples were collected from
Metaphase . . C

Fishes ornamental fish farms in Egypt. The diploid chromos

family Characidae number and fundamental numbers of the three sperider

study were 2n = 50 and FN = 80, 2n = 50 and FNGdrd 2n
=62 and FN = 122espectively.

INTRODUCTION

Characidae is the largest family of the order Ctibmames with approximately
776 species and 152 genera [Froese & Pauly, 200&].study of chromosomes had
become an important biodiversity-detection tool @odld be also used to measure
the biodiversity evolutionary aspects [Bertadtcal., 2000]. In addition, it enables the
development of evolutionary, taxonomic, and phylege inferences resulting from
the support provided by the conservation of Neataldfish species [Jacobire al.,
2011].

Chromosomes are cytological units comprised of lgiglondensed DNA and
associated with a series of proteins. When thencbsomes are ordered according to
their size and shape and identified by differensthining, they constitute the
karyotype, which is believed to be unique for theeaj majority of species.
Karyotypic data have contributed to the studiebiology, genetics, and systematic of
fish fauna. This is particularly true in respect dtagnosis of sibling species
[Nakayama, 1997

Karyological study can be useful for addressingagety of evolutionary and
genetic questions about animals and may permitteteof changes that modified an
ancestral karyotype as it evolved into new linesl ainromosomal analysis is
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important for genetic control, taxonomy and evan#ry studies [Suleymaet al.,
2004].

The order Characiformes have with range 12 famildsch revealed that
Characidae are characterized by the highest ratBrommosomal changes. Karyotype
of Characiformes have demonstrates great diveirsitiploid values. It covers from
Nannostomus unifasciatus 2n = 22 ToPotamorhina altamazonica 2n = 102.

Most fishes studied have a diploid chromosome nurihe= 50 and show high
different values in karyotypic formula [Pazza & Kémo, 2010].

The 88 Genera of the family Characidae belonginthéoincertae sides group,
only (20%), have been cytogenetically studied. &fae, little is known about the
karyotype structure of this group. Some specieshvbiytogenetic studies have been
conducted are: 2n = 50 dryconamericus, 2n = 50 ofDeuterodon stigmaturus,
[Pazzagt al., 2006], 2n = 50 ofsymnocorymbus ternetzi [Arefjav, 1990], 2n = 50 of
Moenkhausia sanctafilamenae [Mendeset al., 2011],2n = 62 ofMetynnis argenteus
[Arai, 2011].

The aim of this study was to provide informationoab the chromosome
numbers and karyotypes of the three species oflfartharacidae Gymnocorymbus
ternetzi, Moenkhausia sanctaefilomenae andMetynnis argenteus by using cytogenetic
analysis. These species are closely related ang whlé be studied in order to
understand the types of chromosomes changes tigat mave occurred during their
differentiation. Different cytogenetic techniquesere applied to characterize
taxonomic relationship and patterns of distribution

MATRIALS AND METHODS

Samples of three species of ornamental fresh viistezs were collected from
the ornamental fish farms in Port-sai@ymnocorymbus ternetzi, Moenkhausia
sanctaefilomenae andMetynnis argenteus of family Characidae. They were caught
and transported to the lab and kept alive unticpssed. Mitotic chromosomes were
prepared from head kidney, liver and gills as dbedrby Nirchio & Cequea [1998].
Each specimen was injected with 0.05% Colchicidesl ( 100g fish weight) the fish
were maintained in a well aerated aquarium and 2fte they were sacrificed. The
kidneys, liver and gills were removed and placea ihypotonic solution of 0.56%
KCI after nearly 30 min. The tissues were immertig@e times in a mixture of
ethanol-acetic acid glacial 3:1 every time was tak@min, then the tissues squashed
in 60% acetic acid.

Three droplets of the cellular suspension were giedpon a clean microscope
slide, previously chilled in a freezer, from a Heigf 50 cm. The slides were briefly
passed over a flame and then allowed to air-dry. démventional karyotype the
preparations were stained for 40 min with 5% Giemgzhosphate buffer ph 6.8. The
slides were examined under a research light miopescising x10 or x15 eyepieces,
together with x 15 objectives for chromosomal asiglyKaryotypes were made from
good spreads of chromosomes. Classification ofrabemmes in karyotype studies
relating to centromeric index was done accordind.évanet al., 1964].

RESULTS
The chromosomal analysis of three species of famiaracidae:

(Gymnocorymbus ternetzi, Moenkhausia sanctaefilomenae and Metynnis argenteus)
including chromosome number, Fundamental number &adyotypes were
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investigated. The chromosomal numbers of the fivst species under study were the
same 2n = 50, and differ from the third speciesahdf them differ in the karyotype
formula.
Gymnocorymbus ternetz

The metaphase and karyotypes of this species veenedfto have a diploid
chromosome number of 2n = 50 and fundamental nurfd) = 80 as shown in
(Fig.1, 2). The karyotype consists of four differgnoups formed: group A composed
of two metacentric pairs of chromosomes with retatengths varies from 5.2 % and
7.93%, arm ratios ranging from 1.36 and 1.64 amtromeric indices 37.83 and
42.26.
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Fig. 1: A coloured photograph, Chromosomes spreadna karyotype of Gymnocorymbusternetz.
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Fig. 2: Ideogram of chromosome ofGymnocorymbus ternetzi which constructed in respect to
relative length.

Group B: is composed of nine submetacentric pafr&lwomosomes with
relative lengths varies from 3.8 % to 4.71%, artiosaranging from 1.75 to 1.84 and
centromeric indices from 35.21 to 37. Group C: cosgul of four subtelocentric
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pairs of chromosomes with relative lengths varresnf 3.2 % to 3.96% ,arm ratios
ranging from 3 to 3.1land centromeric indices fr@mh32 to 25 and group D:
composed of ten acrocentric pairs of chromosonits relative lengths varies from

2.84 % to 3.91% , arm ratios and centromeric index zero. All these measurements

are shown in Table (1).

Table 1: Averages of chromosomes measurements andgsification, obtained from observations

on ten cell spreads of Gymnocorymbus ternetzi.

Chromosome Length Relative Length % o

. . D

Chromosome | Long Arm Short Arm Total Long Arm Short Arm Total Arn'\} Ratio Centromeric 7}

ean Index Mean =

Number Mean Mean Mean Mean Mean Mean +S.D. +S.D. S

+S.D. +S.D. +S.D. +S.D. +S.D. +S.D. - - =3

=}

1 0.92+0.09 0.56+0.05 1.48+0.09 4.93+0.04 3.0+0.08 7.93+0.12 1.64+0.04 37.83+1.03 M

2 0.56+0.07 0.41+0.03 0.97+0.05 3.00+0.09 2.20+0.06 5.2+0.11 1.36+0.09 42.26+1.08 M
3 0.56+0.08 0.32+0.04 0.88+0.07 3.00+0.06 1.71+0.04 | 4.71+0.09 1.75+0.07 37+1.05 SM
4 0.55+0.06 0.31+0.02 0.86+0.06 2.95+0.08 1.66+0.03 | 4.61+0.08 1.77+0.05 36.04+1.04 SM
5 0.54+0.05 0.30+0.06 0.840.04+ 2.89+0.05 1.61+0.06 4.5+0.10 1.8+0.04 35.71+1.06 SM
6 0.51+0.08 0.31+0.03 0.82+0.03 2.73+0.04 1.61+0.03 | 4.34+0.12 1.76+0.03 37.03+1.02 SM
7 0.5040.04 0.29+0.04 0.79+0.08 2.68+0.07 1.55+0.08 | 4.23+0.13 1.76+0.08 36.70+1.08 SM
8 0.49+0.03 0.28+0.06 0.77+0.06 2.63+0.03 1.50+0.07 | 4.13+0.09 1.75+0.06 36.36+1.05 SM
9 0.48+0.06 0.27+0.05 0.75+0.05 2.57+0.07 1.44+0.05 | 4.01+0.08 1.77+0.05 36+1.04 SM
10 0.47+0.08 0.26+0.05 0.73+0.04 2.52+0.05 1.39+0.09 | 3.91+0.07 1.8+0.07 35.61+1.03 SM
11 0.46+0.05 0.25+0.04 0.71+0.03 2.46+0.06 1.34+0.04 3.840.11 1.84+0.04 35.21+1.07 SM
12 0.56+0.06 0.18+0.06 0.74+0.03 3.00+0.04 0.96+0.03 | 3.96+0.13 3.11+0.07 24.32+1.05 ST
13 0.51+0.04 0.17+0.03 0.68+0.08 2.73+0.05 0.91+0.05 | 3.64+0.12 3+0.06 25+1.04 ST
14 0.48+0.03 0.16+0.02 0.64+0.06 2.57+0.08 0.85+0.06 | 3.42+0.11 3+0.05 25+1.07 ST
15 0.45+0.09 0.15+0.06 0.6+0.05 2.41+0.04 0.8040.04 3.2+0.09 3+0.08 25+1.02 ST
16 0.73+0.03 Zero 0.73+0.03 3.91+0.06 Zero 3.91+0.06 0 Zero Acro
17 0.71+0.06 Zero 0.71+0.06 3.81+0.07 Zero 3.81+0.07 © Zero Acro
18 0.69+0.05 Zero 0.69+0.05 3.70+0.03 Zero 3.70+0.03 0 Zero Acro
19 0.67+0.03 Zero 0.67+0.03 3.59+0.02 Zero 3.59+0.02 0 Zero Acro
20 0.65+0.04 Zero 0.65+0.04 3.48+0.04 Zero 3.48+0.04 © Zero Acro
21 0.63+0.06 Zero 0.63+0.06 3.38+0.05 Zero 3.38+0.05 0 Zero Acro
22 0.61+0.08 Zero 0.61+0.08 3.27+0.06 Zero 3.27+0.06 © Zero Acro
23 0.59+0.06 Zero 0.59+0.06 3.16+0.03 Zero 3.16+0.03 © Zero Acro
24 0.57+0.05 Zero 0.57+0.05 3.05+0.04 Zero 3.05+0.04 0 Zero Acro
25 0.53+0.04 Zero 0.53+0.04 2.84+0.03 Zero 2.84+0.03 © Zero Acro

SUM 18.63+0.27

M:metacentric, SM:submetacentric, ST:subtelocentricand Acro: acrocentric chromosome.

M oenkhausia sanctaefilomenae

The chromosomal analysis of the studied sampledsirated that the diploid

chromosomal number was 2n=50 and fundamental nu@bgr= 100 (Figs. 3, 4).
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Fig. 3: A coloured photograph, Chromosomes spreadna karyotype of Moenkhausia sanctaefilomenae.
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Fig. 4: Ideogram of chromosome oMoenkhausia sanctaefilomenae which constructed in respect
to relative length.
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Chromosomes were arranged in three different groigpsed: group A
composed of three metacentric pairs of chromosamtésrelative lengths varies from
4.2 % to 8.3%, arm ratios ranging from 1.12 tolaB8 centromeric indices 42.85 to
46.98. Group B: eight submetacentric pairs of closomes with relative lengths
varies from 3.5 % to 5 %, arm ratios ranging frori71to 2.18 and centromeric
indices from 31.42 to 36 and Group C: composed 4fslibtelocentric pairs of
chromosomes with relative lengths varies from 2.2d%4.8%, arm ratios ranging
from 3 to 4.6 and centromeric indices from 18 tca8%hown in Table (2).

Table 2: Averages of chromosomes measurements andgsification, obtained from observations
on ten cell spreads oMoenkhausia sanctaefilomenae.

Chromosome Length Relative Length % o

Arm Ratio Centromeric ]

Chromosome | Long Arm Short Arm Total Long Arm Short Arm Total Mean Index Mean 2
Number Mean Mean Mean Mean Mean Mean +SD +SD IS
+S.D. +S.D. +S.D. +S.D. +S.D. +S.D. T T 5

=}

1 0.44+0.04 0.39+0.05 0.83+0.04 4.40+0.11 3.90+0.11 8.3+0.10 1.12+0.09 46.98+1.16 M
2 0.27+0.03 0.21+0.02 0.48+0.06 2.70+0.12 2.10+0.12 4.8+0.08 1.28+0.11 43.75£1.12 M
3 0.24+0.08 0.18+0.04 0.42+0.03 2.40+0.14 1.80+0.15 4.2+0.12 1.33+0.10 42.85+1.13 M
4 0.32+0.05 0.18+0.06 0.5+0.05 3.20+0.17 1.80+0.14 5+0.09 1.77+0.08 36+1.17 SM
5 0.31+0.06 0.17+0.06 0.48+0.03 3.10+0.15 1.70+0.11 4.8+0.08 1.82+0.07 35.41+1.09 SM
6 0.30+0.04 0.16+0.02 0.46+0.02 3.00+0.12 1.60+0.12 4.6+0.06 1.87+0.09 34.78+1.08 SM
7 0.29+0.03 0.15+0.05 0.44+0.07 2.90+0.11 1.50+0.14 4.4+0.10 1.93+0.06 34.09+1.11 SM
8 0.28+0.07 0.14+0.02 0.42+0.05 2.80+0.13 1.40+0.17 4.2+0.12 2+0.11 33.33+1.08 SM
9 0.27+0.05 0.13+0.04 0.4+0.04 2.70+0.12 1.30+0.12 4+0.11 2.07+0.13 32.5+1.06 SM
10 0.25+0.04 0.12+0.03 0.37+0.07 2.50+0.15 1.20+0.10 3.7+0.09 2.08+0.09 32.43+1.04 SM
11 0.24+0.06 0.11+0.05 0.35+0.04 2.40+0.16 1.10+0.09 3.5+0.08 2.18+0.07 31.42+1.12 SM
12 0.36+0.04 0.12+0.04 0.48+0.02 3.60+0.17 1.20+0.08 4.8+0.10 3+0.12 25+1.09 ST
13 0.35+0.03 0.11+0.02 0.46+0.03 3.50+0.13 1.10+0.07 4.6+0.11 3.18+0.13 23.91+1.07 ST
14 0.34+0.07 0.11+0.06 0.45+0.06 3.40+0.14 1.10+0.10 4.5+0.08 3.09+0.11 24.44+1.05 ST
15 0.32+0.06 0.10+0.03 0.42+0.07 3.20+0.15 1.00+0.9 4.2+0.06 3.240.10 23.80+1.04 ST
16 0.31+0.04 0.10+0.02 0.41+0.05 3.10+0.12 1.00+0.12 4.1+0.09 3.1+0.09 24.39+1.09 ST
17 0.30+0.04 0.09+0.03 0.39+0.03 3.00+0.13 0.90+0.09 3.9+0.08 3.33+0.05 23.07+1.07 ST
18 0.27+0.03 0.09+0.04 0.36+0.06 2.70+0.11 0.90+0.08 3.6+0.11 3+0.08 25+1.03 ST
19 0.24+0.09 0.08+0.02 0.32+0.04 2.40+0.13 0.80+0.07 3.2+0.09 3+0.09 25+1.07 ST
20 0.23+0.07 0.07+0.03 0.3+0.03 2.30+0.11 0.70+0.10 3+0.06 3.28+0.11 23.33+1.09 ST
21 0.22+0.05 0.06+0.02 0.28+0.02 2.20+0.12 0.60+0.09 2.8+0.08 3.66+0.10 21.42+1.02 ST
22 0.21+0.03 0.06+0.01 0.27+0.06 2.10+0.13 0.60+0.08 2.7+0.07 3.5+0.06 22.22+1.08 ST
23 0.20+0.02 0.05+0.03 0.25+0.07 2.00+0.14 0.50+0.06 2.5+0.10 4+0.09 20+1.03 ST
24 0.19+0.08 0.04+0.02 0.23+0.03 1.90+0.11 0.40+0.09 2.2+0.05 4.61+0.08 18+1.08 ST
25 0.18+0.05 0.04+0.01 0.22+0.04 1.80+0.15 0.40+0.07 2.2+0.07 4.6+0.09 18.1+1.05 ST

SUM 9.99+0.31

Metynnis argenteus
The photographs of cell spread and karyotype afgpecies intubated a diploid

chromosome number of 2n = 62 and fundamental nufider= 122 in (Figs. 5, 6).
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The karyotype consists of four different groupsrfed: group A composed of
15 metacentric pairs of chromosomes with relateegths varies from 2.97 % to
4.92%, arm ratios ranging from 1.62 to 1.7 and rcenéric indices 37 to 38.02.

Group B: is comprises of 12 submetacentric paith welative lengths varies
from 1.73 % to 2.97%, arm ratios ranging from 1t8&.2 and centromeric indices
from 29.16 to 34.88 and group C: composed of thsebtelocentric pairs of
chromosomes with relative lengths varies from 34’40 4.36%, arm ratios ranging
from 3.2 to 3.9 and centromeric indices from 2a@323.80 and group D: composed
of one acrocentric pair of chromosomes with rekatengths 2.28 %, arm ratios
and centromeric index zero, as shown in Table (3).

The results of cytogenetic analysis (karyotypincggswcompared with those
obtained from the classical methods in taxonomggusiorphological and anatomical
characters. This work could be considered a pHat teporting the chromosomes
numbers, karyotypic characters analysis of the ethspecies,Gymnocorymbus
ternetzi, Moenkhausia sanctaefilomenae andMetynnis argenteus found in Egypt.
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Fig. 5: A coloured photograph, Chromosomes spreadna karyotype of Metynnis argenteus.
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Fig. 6: Ideogram of chromosome oMetynnis argenteus which constructed in respect to relative length.
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Table 3: Averagesof chromosomes measurements and classification, alted from observations
on ten cell spreads of Metynnis argenteus.

Chromosome Lengtt Relative Length % Arm Ratio Centromeric ng)
Chromosome | | ong Arm | Short Arm Total Long Arm Short Arm Total Mean Index Mean 2
Number Mean Mean Mean Mean Mean Mean +SD +3D 8
+S.D. +S.D. +S.D. +S.D. +S.D. +S.D. T - g'
1 0.44+0.05 | 0.27+0.07 0.71+0.08 3.04+0.05 1.87+0.07 | 4.92+0.09 1.62+0.09 38.02+1.09 M
2 0.43+0.09 | 0.26+0.06 0.69+0.05 2.97+0.09 1.8+0.06 4.78+0.08 1.65+0.08 37.68+1.07 M
3 0.41+0.08 | 0.24+0.09 0.65+0.07 2.84+0.03 1.66+0.05 4.5+0.06 1.7+0.06 37+1.06 M
4 0.39+0.05 | 0.23+0.04 0.62+0.04 2.70+0.06 1.59+0.07 4.29+0.05 1.69+0.07 37.09+1.03 M
5 0.38+0.04 | 0.23+0.05 0.61+0.03 2.63+0.07 1.59+0.04 | 4.22+0.08 1.65+0.05 37.7+1.04 M
6 0.37+0.06 | 0.22+0.03 0.59+0.06 2.56+0.03 1.52+0.03 | 4.08+0.05 1.68+0.09 37.28+1.09 M
7 0.36+0.04 | 0.22+0.07 0.58+0.08 2.49+0.04 1.52+0.03 4.01+0.06 1.63+0.07 37.93+1.11 M
8 0.34+0.03 | 0.20+0.05 0.54+0.04 2.35+0.05 1.38+0.08 | 3.74+0.05 1.7+0.09 37.03£1.06 M
9 0.33+0.07 | 0.20+0.08 0.53£0.03 2.28+0.09 1.38+0.06 | 3.67+0.08 1.65+0.06 37.73£1.04 M
10 0.32+0.05 | 0.19+0.03 0.51+0.06 2.21+0.07 1.31+0.05 3.53+0.06 1.68+0.08 37.25+1.02 M
11 0.31+0.04 | 0.19+0.04 0.5+0.07 2.14+0.06 1.31+0.04 | 3.46+0.04 1.63+0.05 38+1.06 M
12 0.30+0.02 | 0.18+0.03 0.48+0.04 2.07+0.05 1.24+0.03 3.32+0.03 1.66+0.09 37.5+1.06 M
13 0.29+0.07 | 0.17+0.08 0.46+0.04 2.0+0.04 1.17+0.05 3.18+0.07 1.7+0.06 37+1.09 M
14 0.28+0.04 | 0.17+0.05 0.45+0.03 1.94+0.08 1.17+0.07 | 3.11+0.06 1.64+0.03 37.77£1.02 M
15 0.27+0.08 | 0.16+0.06 0.43+0.08 1.87+0.07 1.10+0.04 2.97+0.05 1.7+0.05 37+1.04 M
16 0.28+0.06 | 0.15+0.03 0.43£0.06 1.94+0.03 1.03+0.07 | 2.97+0.05 1.86+0.07 34.88+1.09 SM
17 0.27+0.04 | 0.14+0.04 0.41+0.05 1.87+0.04 0.97+0.06 | 2.84+0.07 2+0.08 34.14+1.07 SM
18 0.26+0.03 | 0.13+0.08 0.39+0.07 1.8+0.05 0.90+0.05 2.70+0.08 2+0.04 33.33+1.04 SM
19 0.25+0.04 | 0.12+0.06 0.37£0.03 1.73+0.07 0.83+0.04 | 2.56+0.06 2.08+0.02 32.43+1.08 SM
20 0.24+0.06 | 0.11+0.08 0.35+0.05 1.66+0.06 0.76+0.09 2.42+0.04 2.18+0.08 31.42+1.05 SM
21 0.23+0.03 | 0.11+0.05 0.34+0.09 1.59+0.04 0.76+0.05 2.35+0.07 2.09+0.06 32.35+1.04 SM
22 0.22+0.02 | 0.10+0.04 0.32+0.06 1.52+0.08 0.69+0.07 | 2.21+0.03 2.2+0.05 31.25+1.03 SM
23 0.21+0.05 | 0.10+0.03 0.31+0.07 1.45+0.06 0.69+0.03 2.14+0.07 2.1+0.04 32.25+1.09 SM
24 0.20+0.07 | 0.09+0.02 0.29+0.04 1.38+0.05 0.62+0.06 | 2.00+0.05 2.22+0.03 31.03+£1.04 SM
25 0.19+0.04 | 0.09+0.06 0.28+0.03 1.31+0.04 0.62+0.05 1.94+0.04 2.11+0.08 32.14+1.07 SM
26 0.18+0.03 | 0.08+0.07 0.26+0.05 1.24+0.03 0.55+0.04 1.74+0.03 2.21+0.06 30.76+1.04 SM
27 0.17+0.06 | 0.07+0.05 0.24+0.06 1.17+0.03 0.55+0.08 1.73+0.06 2.2+0.05 29.16+1.03 SM
28 0.48+0.08 | 0.15+0.08 0.63+0.08 3.32+0.07 1.03+0.07 4.36+0.08 3.2+0.07 23.80+1.03 ST
29 0.46+0.05 | 0.13+0.02 0.59+0.06 3.18+0.06 0.9+0.05 4.08+0.06 3.5+0.05 22.03£1.02 ST
30 0.43+0.03 | 0.11+0.05 0.54+0.03 2.97+0.05 0.76+0.07 | 3.74+0.04 3.9+0.04 20.37£1.05 ST
31 0.33+0.02 Zero 0.33+0.04 2.28+0.04 Zero 2.28+0.03 © Zero Acro
SUM 14.43+0.26
DISCUSSION

Studies on the chromosomes of fishes have not be@espread as in other
vertebrate groups. Fish karyotypes are generabyadterized by a large number of
small chromosomes. Fishes represent more thanohalfl extant vertebrates with
more than 32,000 recognized specidgsschmeyer & Fong, 2014 and are
characterized by different morphology, behaviord drabitat. Family Characidae
shows the greatest diversity of the order Charaniés, with about 950 species of fish
described [Reigt al., 2003]. It comprises 13 subfamilies, where the nmgjaf the
genera are included in the subfamily Tetragonopéeri While there is a lack of
evidence that this subfamily is a monophyletic grailhese genera have been placed
in an insert side group by [Ling al., 2003], based on phylogenetic systematics.

In family Characidae, Cytogenetic studies have bmmmucted are: 2n=48 of
Astyanax eignmanniorum, 2n = 50 of Bryconamericus, 2n=50 of Deuterodon
stigmaturus, 2n=52 of Hemigrammus hyanuary accepted with [Pazzet al., 2006].
The present result, are in apparent with thesertegphdy [Hashimotcet al., 2011;
Arefjav, 1990 and Forestét al., 1989]. The detected chromosome number in fish
species:Gymnocorymbus ternetzi and Moenkhausia sanctafilamenae was the same;
2n=50. In addition the number of chromosomes detktt fishMetynnis argenteus
2n=62 [ Scheel, 1973].

In conclusion, the results of this study indicatbet the first two species
Gymnocorymbus ternetzi and Moenkhausia sanctaefilomenae have the same diploid
chromosome number 2n=50, but different in karyatyformula while the third
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speciedVietynnis argenteus has different diploid chromosome number and kap®t

It can be concluded also that, studying of karyesygtructure could prove to be a
useful tool for estimating the variability and \@ars taxonomical degree among fish
species.
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