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Objective

Estimate genetic correlations
between length of productive
life and conformation to identify
early predictors of longevity in
dual-purpose cattle

Material and methods
e 166 Simmental sires

e Genetic correlations based on
the correlation between EBVs
of 20 conformation traits and
functional longevity



Results

e Positive correlations for udder and legs: udder width (0.25), udder
depth (0.11), rear leg set side view (0.27), rear leg set rear view (0.16)

e Unfavourable correlations for body capacity traits:
moderate values: body depth (-0.36), chest girth (-0.24)
smaller values: stature (-0.15), rump width (-0.16), muscularity of
front end (-0.14), rear end muscularity (-0.13), chest width (-0.12)
Conclusions
e Estimates of genetic correlations low to moderate

 Traits with the largest correlations: body depth, chest girth, udder
width and rear leg set side view as predictors of longevity

e Cows with smaller body capacity have a lower relative risk of culling
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IS it appropriate to correct for age at first calving in genetic
evaluations of (functional) longevity?
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Results & Conclusion vit u/u
H-
S1 S2 S3 AF| FLI AFC
s1 0.021 0.77* 0.42%*  .0.08 -0.15 -0.07
S2 0.03 0.014 0.68%*  -0.16* -0.38* -0.22*
S3 0.03 0.03 0.027 -0.22* -0.40* -0.30*
AFI -0.02 -0.02 -0.02 0.230 0.18 N. est.
FLI -0.02 -0.02 -0.03 -0.02 0.006 N. est.
AFC -0.03 -0.03 -0.04 N. est. N. est. 0.101

S1: survival 0-49d from 1st calving; S2: 50-249d; S3: 250d to 2" calving

Asterisks denote levels of significance, resulting from t-tests on the genetic correlations of the 4 samples (H,:
genetic correlation is 0): *: p < 0.05; **: p < 0.01; *** p < 0.001

Results suggest that age at first calving should not be correct
for in genetic evaluations of (functional) longevity.
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Simulations to define the optimum lifetime management
for Holstein cows

Objectives Lifetime efficiency (MJ/M)J)

Using a lifetime prediction model to determine: = energy in milk / energy intake
GARUNS - a lifetime performance
model taking into account the

changing physiological priorities
2) if lactation duration should vary with parity to  of an animal during its life

1) the optimum duration of a lactation to T
lifetime efficiency and pregnancy rate
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Conclusions

1) a 16 mo lactation is the optimum extended lactation length in terms of
productive-reproductive performance,

2) managing the primiparous cows with a 16 mo extended lactation, followed
by 10 mo lactations, * lifetime efficiency to being similar to cows managed
for a 16 mo lactation in their entire life.
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Background and Goal @NARO

In the early lactation stage...

Energy Input Negative Energy
by feed intake Balance

Improving lactation persistency (LP) may be better for energy balance (EB).

4

The objective of this study was to estimate genetic correlations between EB and LP.

4_0 -
® EB was calculated using the multiple regression

equation of Friggens et al. (2007) or Lgvendahl
et al. (2010).

® |P was defined as the difference in estimated
milk yield between 240 and 60 DIM.

® Genetic parameters of EB and LP were
estimated using a random regression test-day
model. a0

energy balance (MJ)
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Results and Conclusion %NARO
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Negative genetic correlations were estimated between EB and LP
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Voluntarily delayed rebreeding and double insemination effects on
pregnancy rates of Holstein cows

R 4

G Y high milk yield & NEB

. fertility y ' | Reproductive performance
ﬁ al . i * Pregnancy rate
&% * Number of inseminations

! 3
o (previous studies) .
_ Extended lactation (EL) — T Reproductive performance

(previous studiesb_ .
Double insemination  — Different results on reproductive

performance

Hypotheses

1) Delaying rebreeding to 8 months will © mounting behavior
and estrus detection, and ° pregnancy rate (PR)

2) The use of a double Al technique around estrus will © PR



Abstract # 23018

Compare early rebreeding (2 months) with ... ... late rebreeding (8 months)
Mounting behavior +

Pregnancy rate (PR)

Number of inseminations

Single Al = Double Al
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Conclusions

1) Delaying rebreeding increased mounting behavior but did not increase PR

2) The double artificial insemination (Al) had a negative effect on PR
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EXTENDED LACTATION COMPARED WITH STANDARD
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Effect of curve traits and Age of first calving on productive

life of Holstein primiparous Walloon cows
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Longevity, productive life, or lifespan of dairy cattle defined as the time from first calving to culling, death or sale, is an important and ambiguous trait resulting from many factors.

Aim

Linking cow’s longevity to lactation curve caracteristics and age of first calving.
++ Lactation curve traits for milk provided by the Walloon Breeding Association
«* 20.766 primiparous Holstein cows calvings from 2003 to 2014

<+ 395 herds (> 50cows)

Linear model :

LPLjmpnoq=h+ His CYj+ €Sy + AFCoit M3055 + B1 PS, + B2 Pkt B3 DIM*€jumpnag
LPLjmpnaq: length of productive life, u overall mean
H; C¥;, CS and AFC,, fixed effects of i*herd, [ year of calving, k™ calving season and age atfirst calving (AFC=C1 to C10)
M305p,P5,, Pk, DIM, fixed effects of Milk Yield adjusted to 305 days(M305d=L1to L4), persistency, peak and days inmilk.
B1, B2,B3 Regression coefficients, e residual effect with & jumgang™ N (0, B.2).

[ m “Q__..-_._._ =V =] Authors are thankful to the Walloon Livestock A iation {AWE), Belgium for providing the data T\":“-' f

Contact: mriwad&hotmail.fr
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Results and discussion
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Figure 1: Effect of traits of interest on LPL. Figure 2: Lsmeans of LPL by season (a), M-305d (b) and by age of first calving (c).

Conclusion

< LPLwas affected by herd =% management and culling decisions

< The lack of significance for the regressions of PKand PS on LPL should be considered a preliminary result for two reasons:

'

1) the simultaneous presence of other correlated effects as milk yield in the modeland
2) the use of a linear regression when non-linear relationship are morelikely (intermediate optimum).

*
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Lost in transition — a reaction norm model to breed
cows that can better cope with metabolic stress
. TheProblem  Cenmclusions

. Maieler 12, 3052 Center for Int

In the transition phase in early lactation, dairy cows have The results of this study show that the ability to cope with metabolic
higher energy requirements than can be satisfied by feed stress in the transition phase clearly has a genetic component.
intake (Fig. 1). The suggested reaction narm sire model can be used ta identify bulls

that inherit an improved abliity to handle metabolic stress without
adverse effects on lengevity and thus resulting breeding values can be
the basis to select for metabolically more rebust dairy cows,

Figure 1: Discrepancy of anergy

requirements for maintenance
and milk production and energy
intake in the early lactationV

We hypothesize, that some cows are genetically less well = Al i d (eo- i P ware significantly different
auited to cope with this metabolic stress than others, leading from O (Fig. 3}, and the model ting for o, provided a
to adverse follow-up effects on longevity. Robust cowa thus signifi better fit P to odel

will ramain unaffected by a metabolic load, while non-robust
eows will react with a reduced fitness (Fig. 2). We use a
reaction nerm sire model to test whether this rebustness has

= Daughter groups of different bulls differed substanti
ability to cope with metabolic stress (Fig. 4).

ly in their

a genetic component. = Heritabilities of the i under high are
— i aubstantially increased (Fig. 5)
L e = Robustness to metabolic stress thus has a genstic componeant
Flgure 2: Robust cows stay e .

unaffected by an incieased

metabolic challenge, while i -
non-Fobust cows react with Figure 3. Empirical
reduced fitness bootstrap distribution of
I == wigh, estimated (co-) varance =
Metabolic Losd componsnts with the simiess o  GooaMe  comdeme  ccoosaa ooeerols
fatiprotedn ratio as .
The rad vertical lines
F - ™ depict the estimates
. ot tom he
= anly bulls with > 10 daughters that wers bom baefore 2001 and original data sowvar  oooonem  eane0 =) o oaaxr

had an exil record were used

== 4,083 bulls and 579,994 daughters, 30,842 animals in pedigree
ki e
“Challenge variables: b (" Reaponse variable: N o s
accumulated milk yield or functional longevity from ot
accumulaled fat/protein ratio Survival Kit 5.0
for tho first 3 tost days, {log psoudo records)
L_precomected J L P, 74

Reaction norm sire model: A T 3 T 7

o o SR —-

Y =+ Bxy + 5+ By + ey (5)~ (o. Aw( - ‘;‘)) Figure 4. Estimated regression Figure §: Estimated heritabilitiy functions
Teb Th curves of ton randomly chosen {with E 1 05%

. bulls and the bulls with the highest bands) from the reaction Norm sire model

Vo response vanable of daughier | of sire | and lowest slope for the regression a3 a function of the challenge vanable

Koy Ehalenge varabie of daughter | of sire i (with hootstrap-hased 950 milk yiald (laft) And fatprotain ratio (right)

I fixadd regre: ot COrstarn confidence bands) COMpared 10 sire model /¥ (Black lne)

& fixerdd rergression comificknt

= randam effect of sire i

By random regrossion coofficiont of sire i

1 Mendenhall, K. {cd.} 2000, The organic dairy handbook: o comprehensive guide for the
transmon and beyond, Norheast Organic Faming Assoc. of MNew York, Cobleskill, Y.
Wiy welghts reflecting relability of survival pseudo records - ?*mfraiega Cogel, DR Cullis, 7. Thompsen, and . Butler. 2009, ASReml user

random rosidual error

A et 1 Thai, H.-T, F Mentré, N_H.G. Holford, c: Veyrat-Follet, and E. Cmrlel: 2013 A
L J in linear
Modei F— ASR 1 3.0 o " [Illw-el‘!‘.\ﬁ models. Pharm. Stat. 12 126140
ols were fitted using ASRemi 3.0, random components wers
testod using o likelihood ratie test for hisrarchical sub modols, e thank Draunvien Schweiz and Gualitas for providing the data. This siudy waz  [R]NE[E]
wrrors and bands for 1 (progoct no. 13040 2 PFLS I."-} o " : on

e by adapted i) E
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GOOD LEG MEANS GOOD STAYABILITY OF THE SOWS
AND GENOME-WIDE ASSOCIATION STUDY (GWAS) FOR LEG CONFORMATION
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1. Introduction

LONGEVITY | <&vpredelor | ~«oNFORMATION

Late record Low heritabpllity

Improved longevity Improved selection accuracy Genomic variants
<y 7 .

1. Estimate heritability and genetic correlations of conformation and
longevity in Swedish and Danish pigs

2. Material and methods
Linear / linear

gthreshold madel s,
DMU

LONGEVITY CONFORMATION (B+@ 5 months, 100 kg)

Stayability to 2"d or 3™ parity, Movement, Toes, Standing-under, Front leg,
lifetime piglet production Back, Rear leg, Overall

GWAS AND META-ANALYSES

* Mixed linear model, software GCTA

* Multiple traits within breed, approximate test statistic
Across breeds, software METAL




3. Results
** Genetic parameters

. Low to moderate heritablities for conformation traits
. Favorable correlation between conformation and longevity

% GWAS and meta-analyses
e Genes affecting conformation: related to bone and skeleton development,
muscle and fat metabolism (LRPPRC, WRAP73, VRTN, PPARD) and growth
(GF2BP2, GH1, CCND2, MSH2)
e Meta-analyses
v" Multi-trait within breed suggested QTLs with possible pleiotropic effect
4. Conclusion\/ Across breeds detected novel candidate genes SOS2, TRIM24 and ELMO1

BETTER LEG CONFORMATION — LONGER STAY
-> possible to improve longevity through conformation

Conformation is complex, partly controlled by genes involved in
development and growth

{ Meta-analyses increased power to detect QTLs
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