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1. Introduction  

Aquaculture must grow rapidly as an alternative to the declining capture fisheries in the 
world.  Genetically improved stock, such as the GIFT strain, has an important role to 
play in increasing aquaculture production in developing countries. However, in some 
cases, the introduction of already improved strains may not be possible or desirable 
due to health or bio-diversity considerations.  In such cases it is important that, as an 
alternative, the technology for genetic enhancement of fish be transferred and applied 
to native species.

Several genetic techniques (e.g. selective breeding, cross-breeding, chromosome 
manipulation, YY-male technology) are available to enhance the productivity of 
aquaculture species, including Tilapias. However, with the exception of selective 
breeding, these technologies only result in a once-off gain, and not in continued 
improvement.  A continuous improvement of relevant traits requires a well designed 
selective breeding program where the pedigree of brood fish is monitored to increase 
the accuracy of selection and to restrict inbreeding.

A ten-year collaborative research project (1988 to 1997) widely known as ‘Genetic 
Improvement of Farmed Tilapias (GIFT)’ was conducted by the WorldFish Center in 
cooperation with AKVAFORSK (The Institute of Aquaculture Research in Norway), and 
a number of national research institutions in the Philippines: the National Freshwater 
Fisheries Technology Research Center of the Bureau of Fisheries and Aquatic Resources, 
the Freshwater Aquaculture Center of the Central Luzon State University, and the Marine 
Science Institute of the University of the Philippines.  The GIFT project demonstrated the 
potential of using selective breeding to genetically enhance the production performance 
of Nile Tilapia. After five generations of selection, the growth performance of the GIFT 
strain was improved by more than 80 per cent compared with the base population. 
The purpose of the present manual is to illustrate all major operations, as developed 
and applied in the GIFT project, to initiate and run selective breeding programs with 
Oreochromis (i.e. mouth breeding) species of Tilapia.




