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Introduction

» Genetic parameters have long been considered as static in genetic evaluations,

» Principle of ignorable selection: multi-generational predicted breeding values are as

accurate as possible, given (co)variance parameters estimated at a base population,

» Selection leads to loss of genetic diversity: Bulmer effect.
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» Loss of genetic diversity in terms of variance has been widely studied,

» Loss of genetic diversity in terms of genetic correlation is little explored,
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» Positively correlated traits: generally not a problem,
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Introduction

» Loss of genetic diversity in terms of variance has been widely studied,

» Loss of genetic diversity in terms of genetic correlation is little explored,
» Positively correlated traits: generally not a problem,

» Antagonistic traits: requires caution!
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Genetic diversity in terms of genetic correlation
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Genetic diversity in terms of genetic correlation
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Genetic diversity in terms of genetic correlation
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Genetic diversity in terms of genetic correlation
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Genetic diversity in terms of genetic correlation
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Genetic diversity in terms of genetic correlation
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Genetic correlation between antagonistic traits

» | will focus the discussion on the trade-off between production and fertility.
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Selection for diversity of genetic correlation

GABI
» | will focus the discussion on the trade-off between production and fertility. /
“a)
Histogram of genetic correlations between PROD and FERT Celevice idele
—— Density
Uy _
™ Animals W@%ﬁﬁ
~ | Animals with very good genetic Animals with the best
L | N . .
Ty capacity for one of the traits, regulation of trade-off, and o
E > | but unable to balance the trade- hest—performances for both IL?’JArI]?IIg-eSKEII.A?(
g off raits AgroParisTech A
i 2+
. |
_ 1 E= B [ Sy
| | | | | |
10.15 -0.10 —0.05 | | 0.05 0.10 0.1

(data extracted from the French Montbéliarde population; 247 sires with > 500 daughters)

Beatriz C.D. Cuyabano, INRAE 16



—@) RUMIGEN \WP8 INRAC

Genetic correlation between antagonistic traits

GABI
» | will focus the discussion on the trade-off between production and fertility.
—y

INSTITUT DE §
Cetevace idele

-~ ] €8IS

[ ]
universite
PARIS-SACLAY

OFERTILITY

AgroParisTech A
T‘ ] .
an
¥
7 . IMECC oo
T T T i T T T
-15 -10 -5 0 5 10 15
9PRODUCTION T

Beatriz C.D. Cuyabano, INRAE ; - ‘ 17



—@) RUMIGEN \WP8 INRAZ

Genetic correlation between antagonistic traits

» | will focus the discussion on the trade-off between production and fertility. /
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Genetic correlation between antagonistic traits
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Genetic correlation between antagonistic traits

OrGLT

9FeRT

OproD

(simulated data)

Beatriz C.D. Cuyabano, INRAE

» Selection only for production and fertility
ignores the latent regulatory trait,

» Genetic progress is achieved for the two traits
of interest (PROD + FERT) anyway,

» lgnoring the latent regulatory trait may
negatively impact other traits not currently
evaluated.

One way to take into account the latent
regulatory trait is to select for animals with
less negative correlation.
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Increasing diversity by accounting for the genetic correlation
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Increasing diversity by accounting for the genetic correlation GAB|

Uy,

e,

—,

INSTITUT DE §
Cetevace idele

USBIS

(@ ~ .
= = universite
© (¢o] PARIS-SACLAY
= i = AgroParisTech A
= Genetic progress for - g
both traits, but at
the cost of an e,
. . fe . SN
intensified negative IMECC o

correlation.

25

Beatriz C.D. Cuyabano, INRAE



—@) RUMIGEN \WP8 INRAZ

Increasing diversity by accounting for the genetic correlation
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Increasing diversity by accounting for the genetic correlation
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Simulation results
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Simulation results

Selection for PROD alone
results in no progress for
FERT and RGLT
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Simulation results

Selection for PROD and
FERT results in a progress

for RGLT
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Simulation results

The inclusion of RGLT in the selection
index (although with a small %) resulted

in a great gain for this trait!
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Simulation results

While progress of FERT decreased, its % in the
index was halved, and the decrease in gain
was not equivalent to this half!
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Conclusions
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Conclusions

» We hypothesize that negative genetic correlations are not only quantitative, but also a

result of a physiological regulation (latent trait),

» When accounting for individualized genetic correlations:
» Traits trade-offs can be better managed,

» Greater genetic diversity is maintained,

» The latent regulatory trait achieves greater genetic progress,
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Conclusions
GABI
» We hypothesize that negative genetic correlations are not only quantitative, but also a
result of a physiological regulation (latent trait), '"“"‘”"/idiz
» When accounting for individualized genetic correlations: =~
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» Traits trade-offs can be better managed, .
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» Greater genetic diversity is maintained, Agroarisech /.
» The latent regulatory trait achieves greater genetic progress, e él"é

» A greater improvement of the regulatory trait will also positively impact the many other traits

involved in a breeding program, that are associated to this latent trait.
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