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The inheritance of complex traits

• Quantitative variation:  Mean, 
variance, standard deviation
• Genetic model
• Genetic and environmental 

variances
• Heritability: Broad and narrow 

sense

https://study.com/



Quantitative variation

http://www.cubocube.com/

Traits that show a continuous range of variation and don’t behave in simple 
Mendelian fashion are known as quantitative or complex traits 

Quantitative genetics!



Basic statistical concepts

Mean



Basic statistical concepts

Mean

Griffiths et al 2012

Height (cm) Count Frequency x Height

156 1 1.56

157 2 3.14

158 1 1.58

… … …

184 2 3.68

sum 100 170



Basic statistical concepts

Mean
The expected value is the 
average of all the values we 
would observe if we measured 
X many times:



Basic statistical concepts

Variance: 
Measure of dispersion around the mean.

Standard deviation:
slideplayer.com

pinterest.com



Simple genetic model

•

Djande et al 2020

slideplayer.com/



Simple genetic model

•

Djande et al 2020



Genetic and environmental variances

Djande et al 2020

In controlled experiment, 
different genotypes are placed 
into different environments at 

random

Genotypes and environments are 
independent



Heritability

The degree of variation in a phenotypic 
trait in a population that is due to 
genetic variation between individuals 
in that population.

genewiz.wordpress.com



Heritability

The degree of variation in a phenotypic 
trait in a population that is due to 
genetic variation between individuals 
in that population.

en.wikipedia.org



Heritability

H2 is not transmissible to the next 
generation in a predictive way!

Parents transmit their genes but not
their genotypes!

courses.lumenlearning.com



Heritability

Griffiths et al 2012

h2 is transmissible to the next 
generation in a predictive way!

X



Heritability

Griffiths et al 2012

X

parents = 3 

Offspring < 3 (2.78)
The phenotype is not fully heritable! 



Heritability

content.csbs.utah.edu

h2 is transmissible to the next generation 
in a predictive way!



Heritability

Narrow-sense heritability (h2)

Griffiths et al 2012

X
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Review

• Quantitative variation:  Mean, variance, standard deviation

• Genetic model

• Heritability: Broad and narrow sense

https://study.com/


