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Genetic variation of Tilapia strains inferred by allozyme marker
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Abstract: Three tilapia strains GIFT, Super and Red were analyzed by allozyme marker to know the genetic
variations among them. The cight presumptive loci were identified where GIFT and Super strains showed invariant
for all loci, and four (Est-1* Mdh-1* Mdh-2* and Pgm*) were polymorphic (P<0.95) in case of Red strains. The
genetic variations were observed in Red strain only. Based on the genetic analysis, UPGMA dendrogram (Nei,
1972) showed the three tilapia strains differentiated into two clusters. The cluster | was formed with the Red strain
and separated from the cluster 11 by the genetic distance (D) of 0.054. The cluster Il was constructed with the GIFT
and Super strains and the genetic distance between them was zero (0). Results suggest the occurrence of high level
of genetic introgression between GIFT and Super strains, and the loss of purity in Red strain. The proper
broodstock management of these strains is essentially needed to protect them from their genetic deterioration due to
inbreeding, gene introgression and crossbreeding.
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INTRODUCTION

Tilapia is a commercially important group of perch-like fishes (Family Cichlidae) that is native to the
freshwater of tropical Africa and Middle East, has potentiality as one of the most productive and
internationally traded food fishes in the world (Gupta and Acosta, 2004). There are about 70 species of
tilapias where three are potentially important in aquaculture: Oreochromis niloticus (Nile tilapia), O.
aureus (Blue tilapia), and O. mossambicus (Mozambique tilapia) (FAO, 2002). Tilapia introduced into
Bangladesh in 1954 with Mozambique and Nile from Thailand. The Red tilapia hybrids, produced first
time in Taiwan through the interspecific cross of O. mossambicus albino and O. niloticus, Another fast
grower strain, GIFT (Genetically Improved Farmed Tilapia) has developed through several generations of
selection involving collection of pure breeders of O. niloticus strains from eight different countries of Asia
and Africa (Eknath et al, 1993). The ‘Super’ is another strain, which was, also developed through
selection from the O. niloticus to obtain higher growth and lower fecundity. The lack of studies about
taxonomic and morphometric characteristic of Super strain it remains unsuitable for commercial
production in Bangladesh. The world’s total tilapia aquaculture production in 2000 was 1.27 million metric
tons and contributed about 3.6% of global total aquaculture production (FAO, 2002). The worldwide
tilapia farming is going on to its targeted production where few limiting factors have come to be the major
constraints in tilapia farming and its expansion (Gupta and Acosta, 2004). The expansion and
intensification of tilapia farming resulted in problems such as inadequate seed supply and deteriorate
growth performances in many aquaculture systems (Acosta and Williams, 2001). The poor genetic status
of farmed Asian tilapia stocks was largely affected due to poor broodstocks management, resulting in
inbreeding and widespread introgression of genes from undesirable feral O. mossambicus and also
probably suffering from genetic bottlenecks (Pullin and Capili 1988). Genetic evaluations were performed
by using different molecular markers such as electrophoretic markers, microsatellite markers. After
evaluation of their genctic status, attempl was taken for their genetic improvement by selective breeding
program. Even now a day’s gene transfer technology is also studied for their genetic improvement
(Rahman ef al., 2000). The objective of the present study is to know the genetic variation of tilapia strains
in Bangladesh using allozyme marker.

MATERIALS AND METHODS

Collection of tilapia strains: About 200 individuals of three strains were collected from the Gazi Fish
Culture, Khulna and were stocked in separate ponds. Then the fish specimens were transported to the
laboratory and stored at -20°C.

Tissues preparation and storage: Twenty four individuals randomly taken from each population were
brought in the laboratory and a piece of muscle and liver tissues was taken out using scalpel and scissors in
low temperature with sufficient care to avoid any contamination. Then the collected tissues were put in
separate marked airtight plastic bags and were stored in a freezer (-18° C) immediately.
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