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The basic concept for selection in livestock, but 
also in domestic animals, is the so-called 
selection effect (ΔG),

The selection effect is based on the additive 
action of genes.

Selection effect
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Generation Deviations from the population mean
Parent -6,0 -4,5 -3,0 -1,5 0 +1,5 +3,0 +4,5 +5,0

offsprings -4,0 -2,5 -1,5 -1,0 0 +1,0 +1,5 +2,0 +4,5

Heritability of body height in humans
(F. Galton 1822-1911)

➢ The variation in individual traits is never passed on to the offspring in its
whole, but only in part. In the offspring, an effort is made to return to the
population average (genetic homeostasis - an effort to maintain an
equilibrium state in the population).

➢ F. Galton found that, for body height, ⅔ of the variance is inherited on
average (heritability number); the return to the population mean is ⅓ (
regression number).

These values are (according to F. Galton) different for each trait and each 
population
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Selection effect (selection progress; response to selection; genetic gain)
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Base
population

Population
of descendants
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selection difference
is usually defined 

as the difference 
between the mean 
of the selected 
parents and the 
mean of the whole 
base population. 

Base
population

Population
of descendants
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The selection effect (usually denoted 
(ΔG)) is the difference between the 
average performance of the offspring of 
the selected parents and the average 
performance of the population from 
which the parents were selected.

Base
population

Population
of descendants

selection difference
is usually defined 

as the difference 
between the mean 
of the selected 
parents and the 
mean of the whole 
base population. 
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Selection effect (ΔG)

selection effect realized

𝛥𝐺 = ത𝑦 − ҧ𝑥

selection effect expected

allows prediction of the 
performance of the 

subsequent generation.
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The fundamental fomulas for selection effect

Selection effect expected

𝛥𝐺 = Ǉ𝑑 × ℎ2

𝛥𝐺 = 𝑖ℎ2𝜎𝑃

𝛥𝐺 = 𝑖𝑟𝐴𝐴𝜎𝐺
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𝛥𝐺 = Ǉ𝑑 × ℎ2

𝛥𝐺 = 𝑖ℎ2𝜎𝑃

𝛥𝐺 = 𝑖𝑟𝐴𝐴𝜎𝐺

Selection effect expected

The fundamental fomulas for selection effect
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𝛥𝐺 = Ǉ𝑑 × ℎ2

𝛥𝐺 = 𝑖ℎ2𝜎𝑃

𝛥𝐺 = 𝑖𝑟𝐴𝐴𝜎𝐺

𝑖 =
ҧ𝑑

𝜎𝑝

Selection effect expected

The fundamental fomulas for selection effect
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𝛥𝐺 = Ǉ𝑑 × ℎ2

𝛥𝐺 = 𝑖ℎ2𝜎𝑃

𝛥𝐺 = 𝑖𝑟𝐴𝐴𝜎𝐺

Selection effect expected

The fundamental fomulas for selection effect



IS
A

G
R

E
E

D

Erasmus+ project 2021-1-SK01-KA220-HED-000032068 

Intensity of selection

Selection Selectio ratio
basis 0,10 0,30 0,50
N = 2 - - 0,56
N = 10 1,54 1,07 0,74
N = 50 1,70 1,14 0,80
N = ∞ 1,75 1,16 0,80
Practical impact !?



IS
A

G
R

E
E

D

Erasmus+ project 2021-1-SK01-KA220-HED-000032068 

Expected selection effect expressed in units of 
standard phenotypic deviation

Relative selection effect (ΔGrel.)

𝛥𝐺𝑟𝑒𝑙. =
𝑖ℎ2𝜎𝑃

𝜎𝑃
= 𝑖 × ℎ2
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Expected selection effect per year instead of per generation

Selection effect per unit time (ΔG)

𝛥𝐺𝑗 =
𝛥𝐺

𝐿

where L is the generations interval
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Generation interval:

• is the average age of the parents at birth of their offspring that in 
their turn will produce the next generation of breeding animals.

Generation interval (L)
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• Population size

• The magnitude of the phenotypic standard deviation of the 
improved trait.

• Heritability coefficient

Options for increasing the selection effect
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Options for increasing the selection effect
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Another way of estimating the selection effect

t1 t2

ΔGSelected populations

Nonselected
populations
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Thank you for your attention!

L ubo š Vo st r ý

v os tr y @af. c z u . c z

This presentation has been supported by the Erasmus+ KA2 Cooperation Partnerships grant no. 2021-1-SK01-KA220-HED-000032068 “Innovation of the structure and content of study programs in the field of
animal genetic and food resources management with the use of digitalisation - Inovácia obsahu a štruktúry študijných programov v oblasti manažmentu živočíšnych genetických a potravinových zdrojov s využitím
digitalizácie”. The European Commission support for the production of this presentation does not constitute an endorsement of the contents which reflects the views only of the authors, and the Commission
cannot be held responsible for any use which may be made of the information contained therein.
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• Vostrý, L. (2018): Úvod do šlechtění. Česká zemědělská univerzita v 
Praze, 108 s., ISBN: 978-80-213-2848-8.

Picture sources
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