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Breeding value
- estimate of an animal's 
genetic merit
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Name of presenting author: Luboš Vostrý

Affiliation (Czech University of Life Sciences, Faculty of
Agrobiology, Food and Natural Resources)



IS
A

G
R

E
E

D

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

Factors affecting performance

Performance

Breeder Nutrition

Environment

Genetic

equipment

Customer

Breeder's
profit

5-15%
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Performance  100 %

Breeder 60 %

Random environment 30 %

Genetic equipment 10 %

significant genetic progress is being made

Better economics for breeders
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• A breeding value is an estimate of an animal's genetic merit for a 
particular trait.

• Twice the expected deviation of an individual‘s progeny
performance from the population mean by random meating.

• The sum of the average additive effect of alleles.

• Deviation of an individual from the population mean.

Concept of breeding value
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The essence of breeding value
Based on classical theory:

Pi = µ + gi + ei
Pi – phenotipic value, µ - overal mean, gi -
genetic value, ei – residual error

Genetic value of individual

gi = ai + di + ii
g - genetic value, a - additive gentic effect, 
d - effect of dominanc, i – effect of interaction of genes
(epistatic effect)

Due to expectation of low effect of dominance and interactions: 

gi = ai = ui

Pi = µ + ui + ei

ui = breeding value



IS
A

G
R

E
E

D

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

Whay: Twice the expected deviation of an individual's 
offspring from the term population mean by random
meating

♂ AA ♀ AA, Aa, aa

gametes: A A, a

offsprings:       AA, Aa, AA, Aa, ...                                
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The average additive effect of genes is most 
important for breeding value estimation

• Average effect of parents average genetic merit 
of their offsprings

• Genetic merit of parents average value of
offsprings

• Offsprings 50% genes from evaluated andimas
50% random genes from populations
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Average effect of parents affeceted average value of their
offsprings

Note: Large number of offspring

𝑼𝒑𝒓𝒐𝒈𝒆𝒏𝒚 = 𝑼𝒑𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏𝒔+ 
𝑩𝑽𝒔𝒊𝒓𝒆+𝑩𝑽𝒅𝒂𝒎

𝟐
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One offspring

MV – Mendelian sampling

𝑈𝑝𝑟𝑜𝑔𝑒𝑛𝑦 = 𝑈𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑠+ 
𝐵𝑉𝑠𝑖𝑟𝑒+𝐵𝑉𝑑𝑎𝑚

2
+ MV
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Mendelian sampling

Individuals

Gamets
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Individuals

Gamets

Progeny

1 432
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Large number of offspring

𝑼𝒑𝒓𝒐𝒈𝒆𝒏𝒚 = 𝑼𝒑𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏𝒔+ 
𝑩𝑽𝒔𝒊𝒓𝒆+𝑩𝑽𝒅𝒂𝒎

𝟐
+ MV

𝑼𝒑𝒓𝒐𝒈𝒆𝒏𝒚 = 𝑼𝒑𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏𝒔+ 
𝑩𝑽𝒔𝒊𝒓𝒆+𝑩𝑽𝒅𝒂𝒎

𝟐
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Breeding value is always estimation/predictin

ESTIMATION of breeding value (EBV) is
twice deviation average offsprings
performance of evaluated individual from
population mean.

Top accurate only :   h2 = 1 ; ∞ offsprings
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Estimation of breeding value is possible based on the following 
sources of information and their mutual combination:

✓Parents performance (parents, grandparents, atd.),
✓Own performance,
✓Full-sibs, Half-sibs performance, 
✓Progeny performance.

Sources of information for breeding value 
prediction
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Estimaton of breeding value

PHi = bi (Pi- µ) PHi – breeding value, bi – regression coefficient,
Pi - phenotypic value, µ - population mean

Own performance

Informations

Performance of parents

Performance of grant parents

Performance of Full-sibs

Progeny performance

Performance of Half-sibs
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• The accurycy (r) is correlaton between true genetic merid and  
estimated breeding value of individual. 

• Reliability (r2) is presented as coefficient of determination, je 
vyjádřena determinačním koeficientem, reliability expresses the 
percentage of which the true genetic merid of an individual is 
explained by the estimated breeding value.

Accurycy (r) / reliability  (r2) of breeding value

r2 = (r)2
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Predicted BV
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Reliability = 0.01
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Predicted BW

Reliability = 0.5
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Predicted BW

Reliability = 0.8
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Thank you for your attention!

L u b o š  Vo s t r ý

v o s t r y @ a f. 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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