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Genetic values : progeny test
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The traits of interest are often complex traits under the
Influence of genetic effects and environmental effects

The phenotype (= the measure of a trait) is misleading : for
example, it depends strongly on the management of the herd.

We want to avoid a confusion between the genetic value and
the phenotype influenced by the environment

Example :
cow A produces 3000 kg of milk in a herd with a herd average of 4000 kg
cow B, from the same breed, produces 2500 kg of milk

in a herd with a herd average of 2000 kg

Which one has the highest genetic value for production?
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Data :

- Phenotypes
(mesure of a
trait, P)

- environment
(herd, season,

age...)
- Pedigree

Models:
- Description of
the data

P=a+M+¢

- Genetic model of
« transmission »
of

—

lgenetlc vallie

d,

ai i
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Bandi 14/10/2010
Honde 23/11/2010
Kapila Hiren  Bandi 6/7/2013
Batali Akot  Honde
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: animal n°, year, production

2 1 5000
4 14500
6 2 5500
7 25000
8 3 6000

Year 1

The chosen model :
=B, +a +e,
We would like to estimate:
- the year effects (B1, 2, (33)

* the genetic values (al to a8)

: animal n°, sire n°, dam n°

100
200
300
400
512
612
734
856
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%/0 0/ 0 1 0 1 0 0 0 m 81 éooo+45o&
020, 0 0 0 0 1 1 0 |[B.| [5500+5000
001 0 0 0 0 0 0 0 1 | B, 6000
0000 0 0 0 0 0 0 0 [ 0
1000 1 0 0 0 0 0 0 (2= 5000
000! 0 0 0 0 0 0 0 0 |a, 0
100 0 0 0 1 0 0 0 0 |a, 4500
000! 0 0 0 0 0 0 0 0-olas 0
0100 0 0 0 0 1 0 0-o0lag 5500
010, 0 0 0 0 0 0 1 0 |a, 5000
w1 0 0 0 0 0 0 0 1/ a, \ 6000 /

- characteristics: a lot of 0’s, simple numbers easy to interpret and easy to
“construct” just by reading two files (data + pedigree)

- the elements in red representing the links between related animals are
easy to construct from a pedigree file

= a simple function of the heritability h2 of the trait
- Also, the equations can be interpreted intuitively ....
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‘We obtain this:;

20, +1a,+1a, =y, +y,
203, +lag+1a, =y  +y,
1B, +1a, =y,

200a,t0a, —aa,—aa,=0
1B,+0a,+(1+20)a,—aa.,—0aa, =y,
1.5aa,+0.50a,—a a, =0
1B3,+0.50a,+(1+1.50)a, —0a, =y,

—0a, —0a,+250a.+050a,—aa;, =0
1B,-aa,—0a,+0.50a, +(1+2.50)a, —Aa, =y,
1B3,-aa,—-0a,+20a, =y,

1B,—0a, —da, +(1+20)a, =y,

J \

J

equations to estimate
the “year” effects [3

equations to estimate
the genetic values ai
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2[31+1a2+1a4ZY2+Y4 [31:_(372_32)-'_(}74_

>2B, +1a,+1a, =y, +y,

1[33+1a8:y8 B3:(YB_€[8)

Year 1

= average of
performances
corrected for the
genetic effect
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Year 1

(D\ ‘g) (ﬁ\ g) @\j\ /@ . = weighted average
& @ - and accounting for the

_______________ Nk
o and of progeny

_ ~ 1 1. 1.
\ 2aa1+aa2 —GaS—GHG—O a1—§%5—5a2@§6582%

. 20 E@ +a 1 A

1B.—0a. —ada,.+(1+20)a, = a,= > GH+ —

>1[32—O(al—O(az+O.50(a5+(1+2.50()a6—O(a8=y6

. 2.50 +4, 1 0.5a 1.
de— EE H"' ( Bz)'l' _aSHH
(1+25a)0 2 0O (1+2.50) (1+250)00° 2 M

information
on progeny
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B, /4750

B,| [5250

B,| {5930 -
4| | 28 f Q; ______________ Q;%D ______ @/@ _______ *
a, |=| 83 Sum Lok x .
a, o8 «pase animals » ® @ @ 5
| e — N S— —
2| | 56
g 83 average = 18.6 -
a, -83

a, 70 average = 70

Genetic trend
/ generation

y8= 6000 = 5930 + 70 [0 connexion through pedigree
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X'R"'X X'R'Z | X'Ry
Z'R'X Z'R'Z+G'|a| |Z'Ry

XR'X, XR“X, | XR'Z XR"“Z
X,R*X, X,R*X X,R*Z, X,R*Z,
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Phenotype
may be standardized, corrected, combined ...

Genetic component
depends on the objective of the analysis
may be incomplete (e.g., just « sire » or « additive »

gSRIROaRA [ [ [ gametﬁof

of I dam ¢ of i
ir Deviation with respect Mean effect  [Deviation with respegt
e T | to mean effect of +| of a gamete + | to mean effect of
L a gamete of s of d a gamete of s

t—a, +0. di
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Phenotype
may be standardized, corrected, combined ...

Genotype
depends on the objective of the analysis
may be incomplete (e.g., just « sire » or « additive »
component )

Environment
«=P-E»
may contain a genetic component (which was ignored in G)
Includes what is not explained (residual)
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If we ignore important effects ...
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If we Include useless effects ...
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Description of the genetic part
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If G x E interaction...
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Random regression
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Fixed and random effects
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Bayesian perspective (cf D. Gianola)
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an example

— likelihood

— posterior A
— posterior B
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an example

— likelihood

— posterior A
— posterior B
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« Bayesian » fixed and random effects

— | Famn n N , AtiOn ‘ AN
ié;?"\'-/'l 11 CIecC L YW Yehio) fie) [ ERHOIHAOL Y A= L vy
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