
Genetics and  
conservation issues 



GENETIC diversity and EVOLUTIONARY POTENTIAL 



The ‘evolutionary potential’ 

• Heritability: the proportion of observed differences on a trait 
among individuals of a population that are due to genetic differences. 

Additive genetic 
variance 

Phenotipic 
variance 

Additive genetic variance: the genetic component of variance 
responsible (“additive effect”) for parent-offspring resemblance 
(proportional to heterozygosis and dominance:     VA    ͂  2pq    ͂   d ).  

Phenotypic variance: represents the sum of all contributions 
from genetic diversity, the environmental variation and 
interactions between genotypes and environment. 



The ‘evolutionary potential’ 

• Heritability determines the extent to which a (beneficial) 
character is passed on from parent to offspring. 
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• Selection differential: the selected parents have a mean S unit for a 
character above the mean of all individuals. This difference is S. 

RESPONSE TO SELECTION is... how much gain 
you obtain when mating the selected parents. 

(i.e. the difference in the offspring of selected parents 
compared to that of offspring of all parents) 

Selection differential 

Heritability 

The ‘evolutionary potential’ 



Darwin finches example 

The ‘evolutionary potential’ 



Genetically viable 
populations 



Genetically viable populations 

The minimum population size needed to retain genetic 
‘health’… 
 
• avoiding inbreeding depression; 
 
• retaining the ability to evolve in response to changes in the 
environment (evolutionary potential); 
 
• avoiding the accumulation of new deleterious mutations 



How large? The 50/500 rule ... 



How large are threatened populations? 



What in the long-term? Reduced long-term 
evolutionary potential in endangered species 

The long term ability to evolve is proportional to the 
effective population size (… genetic drift) 
 
In terms of quantitative traits, the total response (R) to 
selection in the long-term (in several generations, t) is 
predicted as:   
 

The evolutionary potential on a long-
term is dependant on the effective 
population size ! 



Reintroductions: the problem of genetic adaptation 
to captivity.  

Minimizing genetic adaptation to captivity 

Genetic adaptation to captivity 

Can be minimized by minimizing: 
 
- Number of generations in captivity (t) 
- the magnitude of selection in captivity (S) 
- genetic variation (h2) within populations 
- the size of captive populations (Ne) 



Thinking like …  a 
conservation genetist! 
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Resources 

Frankham, Ballou, Briscoe Allendorf & Luikart Freeland, Kirk, Petersen 


