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Abstract 

Management of a population's effective breeding number <Nel is crucial, because 

it is inversely related to genetic drift and to inbreedmg. Reductions 1n Ne can 
irreversibly damage a population's genetic aod biological potential. Recommended Nea 

for standard reference populations of tilapia are 390-500, and those for farm 

populations are 100-150. Effective breeding numbers for reference populations must be 
larger because the management goal is conservation genetics •· preventing detrimental 

levels of inbnieding, preventing the ioBB of rare alleles aod preserving heterozygosity. 
Effective breeding numbers for farm populations can be smaller because the 
management goal is to maximize productivity. Acquisition of a foundation stock is the 

most important aspect of management of a population's Ne, because the alleles that 

exist in that sample are those that determine the population's genetic and biological 

potential. The fecundity of tilapia can facilitate maintenance of desired NeSi females 
produce only about 150-500 offspring per spawn, so even moderately-sized farms 

require hundreds ofbroodfish. 



Introduction 

Genetic aspects of broodstock management are of the utmost 
importance, because a population's genome determines its biological 
potential. Since many hatchery populations are small or had small 
founder populations, the best way to describe them is not by total 
number of fish, but by the effective breeding _number (N el, which is a 
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The answers to these questions are determined by information from 
previous genetic research, production goals (e.g., management of a 
reference or a farm population), budget, facilities, generation interval 
(broodstock replacement interval) of the species being raised and the 
number of years that will be included in the project. Tave (1986, in 
press a, in press b) outlined methods to determine minimum Nes that 
will prevent inbreeding- and genetic drift-related problems. 

The first genetic goal in the management of a population is to 
prevent inbreeding from exceeding detrimeatal levels. Unfortunately, 
the effects of inbreeding in tilapia have tlot been systematically 
investigated, so the levels of inbreeding which adversely affect 

different phenotypes are unknown. There has been an inbreeding 
study in 0. mossambicus (Ch'ang 1971), but the effects of inbreeding 
on productivity could not be quantified because the population was 
already inbred, the inbred group was compared to a crossbred group, 
and the fish were raised in aquaria. When detrimental levels of 
inbreeding are unknown, Tave (1986, in press a) suggested using 5% 
as a conservative estimate and 10% as a liberal estimate. 

The second genetic goal is to prevent the loss of alleles 
(frequency drops to zero) by genetic drift. The probability of losing an 
allele is proportional to its frequency, so rare alleles are more likely 
to be lost. Consequently, the goal is to prevent the loss of rare alleles. 

In the management of a standard reference population, the goal 
should be to preserve heterozygosity and preserve polymorphic loci. 
Alleles whose frequency(/) = 0.01 contribute to polymorphism, so the 
goal should be to save these alleles. In food fish farming, where the 
major goal is to maximize yield, rare alleles probably do not 
contribute significantly to productivity so the standards can be 
relaxed. It has been suggested that it is necessary to conserve only 
alleles whose f = 0.05 for farm populations (Tave 1986). It is 

impractical to maintain an Ne that would give a 100% guarantee that 
a rare allele was not lost. Consequently, a confidence level for saving 
the alleles must be established. Tave (1986, in press b) suggested 
using either P = 0.01 or P = 0.05 (99% and 95% probabilities of 
keeping the allele). 

If Ne is allowed to decline below the desired minimum number, a 
genetic bottleneck (a severe restriction in Ne) can occur. A bottleneck 
can permanently damage the genetic quality of a population, because 
it has a permanent effect on overall Ne. The Ne over a series of 
generations is the harmonic mean of the Ne in each generation. Thus, 
the generation with the smallest Ne has the greatest impact on 
overall Ne. 














