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ABSTRACT

This study was undertaken to investigate the ploidy levels of the triploid hybrid catfish species
between Clarias gariepinus and Heterobranchus bidorsalis. Samples of triploid hybrid (9C.
gariepinus x J'H. bidorsalis) and its reciprocal (?H. bidorsalis x J'C. gariepinus) were prepared for
ploidy assessment. Cytological assessment showed varying chromosome numbers. Most of the counts
for triploid hybrid showed modal outcome of 3n=84+2 while its reciprocal triploid gave 3n=80+2.
The occurrence of more chromosome numbers around the modal value might be caused by
chromosome polymorphism which may suggest ongoing speciation of the two fish species.
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INTRODUCTION

Genomic technologies have been used to develop fisheries and aquaculture production especially in
breeding and production systems (Olaniyi and Omitogun, 2012). Cytogenetics provides good
confirmation of induction of polyploidy techniques that reveals the success of the technology via the
genomic evaluation of the chromosome numbers among other analysis. Chromosome counting,
though laborious, is an accurate and direct method of ploidy assessment; and this is best achieved
through a very well spread preparations of chromosomes from embryos because of their high mitotic
indices (Hoornbeek and Burke, 1981; Thorgaard et al., 1981; Yamazaki et al., 1981, Olaniyi and
Omitogun, 2012, 2014). The technology helps in the rapid improvement and development of
genomics in aquaculture.

The improvement of the two Clariid species of Clarias gariepinus and Heterobranchus bidorsalis
through genetic manipulation and hybridization techniques have been established in our previous
studies (Olaniyi et al., 2018; Olaniyi and Omitogun, 2018, 2020). The present study was undertaken
to investigate the ploidy levels of the triploid hybrid catfish species between C. gariepinus and H.
bidorsalis.

MATERIALS AND METHODS

Location: The research was carried out at the Departments of Animal sciences and Zoology, Obafemi
Awolowo University (O.A.U) lle-Ife, Nigeria.

Sample collection: Twenty (20) hybrid triploid catfish species (600+100g) between C. gariepinus
and H. bidorsalis and their reciprocal were obtained from the department of Animal Science, O.A.U
lle Ife, and used for this study.

Preparation of chromosomes: The hybrid triploid catfish species were injected with yeast
suspension intraperitoneally at 1 ml/100 g. Thereafter, at the completion of mitosis stimulation period
(24 h), the samples were injected intraperitoneally, with a 0.025 % colchicine solution at 1 ml/100 g
body weight and left for a period of 1hr before being slaughtered. The gill and kidney fragments of
these sampled species were transferred separately into 10 ml hypotonic solution of 0.56 % KCI and
0.8 % trisodium citrate and then squashed into homogenous suspension. The homogenized
suspensions were incubated at 30-35°C for 20 min. 3 — 5 drops of freshly prepared fixative (methanol
3:1 glacial acetic acid) were added to it and further re-suspended. The solution was then centrifuged at
900 rpm for 10 min and the supernatant was discarded. Thereafter, 1 ml of the freshly fixative was
added, and the cells were re-suspended and used for slide preparation.

Slide preparation and chromosome analysis: The cells suspension was evenly dropped and
distributed on different locations on glass slide, and allowed to dry at ambient temperature. The
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surface of the glass slide was allowed to become grainy, and briefly steamed with 4 — 6 droplets of
acetic acid being placed on the slide. After the acetic acid was slowly spread and covered the surface,
the slide was then quickly dried at >65 °C. The dried slides were then stained with 8% Giemsa stain,
pH 6.8 for 15 min, rinsed with water and immediately dried at >65 °C. The coded slides were
screened for good metaphasic spreads under biological computer-aided light microscope (Leica Galen
I11) mounted with digital camera (AmScopeMT, Version 3.0.01) and photographed. The slides with
good chromosome spread were analyzed for the frequency of occurrence.

RESULTS AND DISCUSSION

Frequency of chromosome numbers: Table 1 shows the frequency distribution of ploidy
chromosome numbers of the triploid hybrids of C. gariepinus and H. bidorsalis; while Plate 1 (a and
b) depicts the representatives of the metaphase chromosome spread of the samples.

Ploidy evaluation: In our previous study (Olaniyi and Omitogun, 2018), the mean number of the sum
of diploid species ploidy levels respectively recorded for C. gariepinus and H. bidorsalis were 2n=56
and 2n=54; while the hybrids’ C. gariepinus x H. bidorsalis were both 2n=54. The present study
recorded successful presence of triploid sample species with varying frequency of chromosome
numbers. The triploid chromosome number of the samples were evaluated [Plates 1 (a and b)]. The
triploid hybrids of C. gariepinus x H. bidorsalis gave varying chromosome numbers from 81 to 84
with modal number being 82 and even high values >85; and for hybrid triploids of H. bidorsalis x C.
gariepinus having modal number of 80 with its variations (Table 1). Countable numbers of
cytogenetics works have been carried on C. gariepinus, however very few studies have been recorded
on Heterobranchus species. The triploid hybrid QC. gariepinus x J'H. bidorsalis revealed varying
chromosome numbers. Most of the counts for triploid hybrid @C. gariepinus x &H. bidorsalis
showed 3n=84+2 while the reciprocal triploid hybrid $H. bidorsalis x J'C. gariepinus gave 3n=80+2.
This might be caused by chromosome polymorphism which has been a concern in cytogenetic
(Ozouf-Costaz et al., 1990).

CONCLUSION AND RECOMMENDATION

The present study has shown possible chromosomal polymorphism in the studied species. Further
studies employing molecular methods, chromosomes' karyotypical and morphological analysis will
give deeper insight.
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Table 1. Frequency distribution of the triploid hybrid chromosome number of catfish species of
Clarias gariepinus, Heterobranchus bidorsalis

Sample Species No of Triploid chromosome number (3n)
Samples <80 80 81 82 83 84 8 >85
C. gariepinus x H. bidorsalis 5 - 1 5 9 2 1 - 4
H. bidorsalis x C. gariepinus 5 2 5 1 1 - - 1 1

Plate 1(a and b): Representative chromosome spread from triploid: (a) hybrid ¢ C. gariepinus x 3H.
bidorsalis, 3n=84+2; (b) reciprocal hybrid QH. bidorsalis x 4'C. gariepinus, 3n=80+2.
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