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The tilapias mostly commonly used in aquaculture, from the genus Oreochromis, are mouthbrooders.  A female lays her eggs in a simple nest, the male fertilizes the eggs and then the female picks the eggs up and incubates them in her mouth.  Even after the eggs hatch, the fry will remain in the mouth.  Once the fry are free swimming they will still return to her mouth for protection.  The other tilapias in the Tilapia and Sarotherodon, are more likely to be nest builders and care for the eggs in the nest.  However, they also invest in the care of the young by producing large eggs and then protecting the embryos and fry in the nest.  Females can produce several hundred to several thousand young per spawn.  The high level of parental care allows breeders to quickly raise thousands of young for directed selection, for transgenic research or for stocking into production units. 





In some cases adults become sexually mature in less than six months, when they are still a fraction of their adult size.  This is an additional advantage for selective breeding, allowing many generations to be produced in the time it takes other fish to reach maturity.   The drawback to this high potential for reproduction is that tilapia in exotic locations can quickly spread and impact native fish populations.  Likewise in ponds without predators, tilapia can over-populate and end up with large numbers of small stunted fish.





Research into the reproductive biology of the tilapia is focused on physiological characteristics such as egg development, storage of sperm for use in selective breeding or storage of genes to protect genetic diversity, and water quality and radiation effects on gametes, among other topics.  The complex reproductive behavior has been of interest to scientists and hobbyists for decades.  More recently, transgenic research and other forms of genetic engineering have been focused on fish, and tilapia in particular.  Fish eggs are much larger and easy to manipulate than mammalian eggs and do not need to be implanted in the female for incubation.  The large number of eggs per female allow for large sample sizes and the problems of working with mammals which can be expensive to maintain and subject to strict regulations can be avoided.





From a practical farming standpoint, the critical issue is how can the greatest number of young be produced in the smallest area for the lowest cost.  Effective hatcheries are a prerequisite for establishment of an industry.   Several techniques are used and the success or failure at any given facility will be subject to the skill of the breeder, the quality of the fish, the food and the water available.  Simple ponds spawning is sufficient in many locations.  A shallow pond is built and the males and females are stocked and allowed to spawn at random.  Typically 3 or 4 females will be stocked for each male.  Seine nets are used on a regular basis to capture the young fish which are then moved to a another pond, nursery tank or hapa net.  Hapas are fine meshed nets that are suspended from a frame in a body of water.  The young fish, usually less than a gram, and only a few days old will be collected and placed in the hapa for initial feeding and to protect the young fish from predators.  A variation used in smaller hatcheries and for selective breeding programs is to place the spawners in tanks.  The fish will spawn in the tanks and the eggs or fry can be collected directly form the mouth of the female, or the young can be collected as soon as they are swimming away freely from the mother.  Eggs and fry removed from a brooding parent can be reared in artificial systems including MacDonald jars used for other egg laying species, simple trays with flowing water, and vigorously aerated aquaria.





Reproduction and hatchery operations are some of the most interesting scientific and technological challenges facing the tilapia industry.  They are also one of the most important niches for those entering the industry.  Reproduction issues will continue to be important economically and on a scientific basis.


