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3. Forming a base population

3.1. Importance of a broad genetic basis 

The genetic gain achieved by selective breeding (selection response) depends on the 
presence of additive genetic variation (variation in breeding values) in the breeding 
population.  Assume that the two distributions shown in Figure 1 represent variation in 
breeding values.  For a given proportion of individuals selected, we can expect greater 
genetic gain when the additive genetic variation in the breeding population is large (i.e. 
the distribution shown in the lower part of Figure 1).  In fact, the success of a selective 
breeding program will, in no small part, depend on the genetic variation in the base 
population.  Of course, it will also depend on other factors, such as how the population 
is maintained from one generation to the next.

Figure 1. The selection response (represented by the arrows) depends (among other factors) on the 
additive genetic variation present in the breeding population.
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3.2.  A ‘synthetic’ or ‘composite’ base population

One way of ensuring the presence of abundant genetic variation in the base population 
is by assembling a ‘synthetic’ or ‘composite’ population, using breeders from different 
sources. Even if domesticated strains are available, wild populations may positively 
contribute to a synthetic base population, particularly in cases where there are only 
moderate genetic differences between wild and domesticated stocks of Tilapia.  A useful 
way of combining fish from different sources is in a diallel cross design (Table 1).  The 
different cross combinations can be tested in all prevailing production environments, 
and fish from the best combinations are then used to establish the base population.
 
Assume that strains A and B are wild strains, whereas strain C is a domestic one.  In a 
full diallel cross, such as that described in Table 1, all strains are used as female parents, 
as well as male parents.  The cells shaded green represent purebred progeny, whereas 
those shaded yellow are crossbreds.  Making these crosses constitutes the first step in 
establishing the composite population.  Following the evaluation of all the resulting 
progeny, the parents of the next generation are chosen from among this progeny, on the 
basis of their performance, irrespective of the mating that originated them.  However, 
particularly in cases in which differences between strains are not large, it may be 
useful to have a minimum level of representation of each wild population and of each 
domesticated strain to ensure a broad genetic base in the population at the beginning 
of the selection program.  Each male breeder can be mated to one or several females at 
the same time.

Diallel cross design
Female parent strain

A B C

Male parent
strain

A A AB AC

B BA B BC

C CA CB C

Table 1.  Fish from different wild populations and domesticated strains can be used in a full diallel 
cross design to ‘mix’ their genes as a first step in the establishment of a base population.




