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Answers to examination-type questions 
 
1. Why is a high heritability likely to be indicative of some past selection 

pressure for a trait? 
 
Answer 
 
The introduction should make plain that the answer applies to quantitative 
rather than qualitative traits. It may be polygenic, but simple measures 
assume that their effects are additive.  
High heritability implies that little of the phenotypic variation seen in a sample 
of the population is likely to be due to environmental variation. This would 
especially be true if this was calculated from data collected over several 
generations producing a regression line with a slope approaching 1. That 
persistence suggests that genotypic variation is the principal cause of 
phenotypic variation.  
High heritability implies a close match between the trait in the parents and the 
traits in the offspring. This in turn suggests that the genes coding for the trait 
are not recessive, are conserved and have not been selected against. Their 
persistence over generations may indicate some significant adaptive 
advantage, rather than code generated by chance (and not selected against). 
You would need examples which are worked through to illustrate your answer. 
It might also be useful to compare heritabilities across a range of quantitative 
traits. 
A conclusion might consider its relevance for plant and animal breeding, 
especially in various areas of agriculture. 
 
2. The table below shows the change in frequency of each genotype after 

a single generation in which the trait coded by the alleles was under 
selective pressure. Complete the table by calculating the fitness of each 
genotype and the selection coefficient it experienced.  

Ensure that you identify the fittest genotype and show your workings. 
What do you notice about the selection coefficient of the heterozygote? 
 

 

Genotyp
e 

Frequency 
 in  
generation 
0 

Frequency  
in  
generation 1 

Fitness 
W 

Relativ
e 
fitness 

s 

A1A1 0.36 0.41    

A1A2 0.48 0.48    

A2A2 0.16 0.11    
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Answer 
 
To complete this table you need to identify the fittest genotype. Fitness 
(W) is calculated as the change in the frequency relative to the starting 
frequency for each genotype. Only A1A1 increases its frequency. The 
relative fitness is calculated for each genotype as a fraction of this 
increase and s as 1 minus this value. 
You will only be able to complete this answer if you understand the 
derivation of the terms and for this reason your workings are required to 
show that your answers are not guesswork. 
 
 

Genotyp
e 

Frequency 
 in  
generation 
0 

Frequency 
 in  
generation 1 

Fitness 
W 

Relativ
e 
fitness 

s 

A1A1 0.36 0.41 1.14 1.00 0 

A1A2 0.48 0.48 1.00 0.88 0.12 

A2A2 0.16 0.11 0.69 0.60 0.40 

 
Fitness 
 A1A1  W0 = 0.41/0.36 = 1.14;  

A1A2     W1 = 0.48/0.48 = 1.0;  
A2A2  W2 = 0.11/0.16 = 0.69 

A1A1 is identified as the fittest genotype. 
 
Relative fitness 
 A1A2 = 1/1.14 = 0.88; A2A2 = 0.69/1.14 = 0.60  
Selection coefficient 
 A1A2 = 1- 0.88 = 0.12; A2A2 = 1 - 0.60 = 0.40 
 
Despite their frequency not changing, the heterozygotes have a selection 
coefficient operating against them, because their relative fitness has fallen. 
 
 
 


