Genetic parameters of resilience, production,
and immunocompetence in chickens
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Resilience

the capacity of an animal
to be minimally affected by disturbances,
or

to rapidly return to the state pertained
before exposure to a disturbance”

(Berghof et al. 2019, Front Genet)
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Disturbance causes deviations
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Disturbances cause deviations during production
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Resilience based on deviations

B Resilient animals have fewer or smaller deviations

" Proposed resilience indicator - In(variance of deviations)

" |n(variance) associated to disease occurrence and longevity/survival

(Elgersma et al., 2018, J Dairy Sci; Putz et al., 2019, Front Genet)
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Aim

To investigate genetic parameters of resilience,
immunocompetence

1. estimate heritabilities

2. estimate genetic correlations

; Immuno-
competence
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Phenotypes
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Natural antibodies s }@

Antigen binding antibodies present in individuals without exposure to
this antigen %‘(y

- total keyhole limpet hemocyanin-binding natural antibodies
at 16 weeks of age

® heritable (e.g. Berghof et al., 2015, PLoS ONE) ey

B associated to survival (e.g. staret al., 2007, Poult Sci)

selection experiment: S49_p23 (serghof, 2018, PhD dissertation)
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Study population

® 25,819 purebred WA chickens (®: 24,063)
e total egg production
® egg production deviations

- deviation: expected - observed
expected: average of cohort
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- In(variance of deviations)
e natural antibodies (4,855)
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1. estimate heritabilities

€gg
production Resilience
deviations
total egg natural
production antibodies

h2=0.03 h2=0.12
(0.01) Immuno- (0.02)

h2=0.09
(0.01)

competence
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2. estimate genetic correlations

Trade-offs???
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Take-home messages

Resilience is heritable.

Especially resilience, and also immunocompetence have a
favorable genetic correlation with
but no genetic correlation with each other.
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Overview of results

h2=0.086 €99 s
(0.011) production Resilience
' deviations
total egg
production
h2=0.034
(0.007)
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h2=0.122
(0.024)
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Overview of survival results

egg h2=0.008
production Resilience (0.004)
deviations

rg=0.41

(0.20) ‘

total egg r,=0.97 ) natural
production (0.10) nuEb g antibodies
age
. (survival)
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