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ABSTRACT

The karyatypes of Gymnarchus nilaicus Cuvier and Polli nyrus petricadus Daget from
A uwa Rver, Ckitipupa, Ondo State were investigatedto deter mine their diploid nunbers and
characteristics. This was with a viewto assessing the chronbsomal pattern and evol ution of

karyat ypes inthe order Gsteogl ossifor nes.

Mtatic cells obtained fromki dney and gill tissues of G nilaicus and P. petrico us were
arrested at netaphase stage by injectingthe specimens i ntraperitoneally with 0. 05%col chi ci nes.
Hypotonictreat nent wasin0.075 Mpotassiumchlaride, while preparedslides were stained wth
8% Gdensa in 6.8 pH phosphate buffer. The slides were viewed under a binocular light
m croscope (Leical Gallen 111 nodel), and the pictures of cells wth good netaphase spread
obtained using a digital camera ( AmScope MT version 3.0.0.1) nounted on the mcroscope.
Chronosone ar ns were neasured fromenlarged conputer prints of the best netaphase spread
Karyat yping was nade fromphoto prints of the digital photographs andidi ogrampl atted using

M crosoft (fice Excel.

G nildicus had a karyatype of 2n = 54; 24 m+20s m+10sta (FN = 98), while a karyot ype
of 2n =48; 10m+18s m+20sta (FN = 76) was recordedfor P petricdus. Atetraploid cell (4n =

96) was foundin P petricol us.

This study concl udedt hat t he karyat ype obtai ned for G nil aticus, provideda cytogenetic
basis for the separation of G nilaicus fromthe famly Mor myridaeinto a separate fanily, the

Gy marchi dae.
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CHAPTER ONE
I NTRODUCTI ON

Hshes consist of 62 orders, 515 families, and 27,977 extant species nmaking the mthe
most diverse of all vertebrate groups ( Aai, 2011). Ichthyfauna constitue more than 48 %of all
vertebrates and have succeeded at occupying al most all the available niches inthe aquatic
ecosystens ( Helf nanet al., 2009). Restricted gene fl owoccasi oned by geographical barriers and
distance contribute to reproductive isdation in the aquatic environnent, and consequently
genetic population structwing (Chen et al., 2009). It is these genetically differentiaed

popul ations that for mthe basis of species mcroevol uion and di vergence.

However, the degree of species diversity of fishesis difficut toexplain onthe basis of
geographical isdation alone. There are increasing evidences that rearrange ments invol ving
changes i n numnber and structure of chromosones play significant roleinspeciaionevents (B un
and Galetti, 1997, Mya et al.; 2003, Galetti et al., 2006, Azevedo et a., 2007). This underscores

the i nportance of chronosonal studies to evol wionary bid ogy.

Cyt ogenetic data have diverse application They have been used to resol ve questions
relaingto species i dentification taxonony, cryptic reproductive isdationand hybridzationin
nature ( Mrgarido et al., 2007). Cytogenetical data are also highly valuable in the study of
pl o dylevel andin predictingthe success of hybridization programmes inculturedspecies. It has
in addition proved to be a usefu tod inidentification of sex chronosones, and alsointhe
variaions inthe nunber and types of sex chromosones ( Margarido et a., 2007, Janko et d.,

2007) and phyl ogeny (Pardo et d., 2001, Santos et d., 2009).
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In nmost vertebrate groups, karyotype and genome size in conbination with data from
mtochondria and nucl ear gene sequences have contributedtothe resd ution of questions relating
to systenatics and evolution ( Aai, 2011). Athough DNA sequence data have contributed
signficantly to resoving the issues nentioned above, a nore usefu approach is one that
invol ves anal yses of nmorphonetrics, nolecular phyl ogenetic, genone size and conparative

karyol ogy data, rather than wilizing data fromonly one or afewof these sources ( Aai, 2011).

The use of cytogenetic infor nation in conplenenting other sources of data ai med at
addressing the above questions has been very limited in fishes. To date, karyotypic data are
available onlyfor about 3,425 species representing 12 24 %of extant fishes wth 216 famlies of
the actinopterygians lacki ng karyatype i nfor mation ( Aai, 2011). The reason for the dearth of
infor mation on fish karyat ypes is because work on fish cytogeneticsis very challenging Mny
fishspecies are difficult to keep alive norethan afewhours outsidetheir natural environnent,
which makes it difficut tostudy the karyotypes of fishes that are difficult to collect alive and
those fromrenote | ocations. Even obtaining fresh material provi des no assurance that reliable
chromosome nunber can be obtained easily, because fish chronosones are usually s mall and

nunerous (Aai, 2011).

In N geria works onfish chronpsomnes include A ufeagba et al. (1999); Awodiranet al.
(2000); Eyo (2005) and Majolaghbe et al. (2011); which were carried out onthe genera d arias
and Heterobranchus, and on the Tilapias (Auko et al., 1995). This is probably due to the
grow ng i nportance of these groups of fishin aquaculture. Lack of appropriae techniques for
obtaining fish chronbsomes mght also have contributedtothis situation Mbst workers obtain

met aphase chromoso mes fromfish e mbryos or hatchlings, atechni quethat li nitsthe fishspecies
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fromwhi ch netaphase chronmosones can be obtainedtothosethat can be artifiaally propagated

The alternative nethod of obtaining netaphase chronosones fromfish
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