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Genetic evaluation model in beef cattle:

PHENOTYPE = FIXED EFFECTS + BREEDING VALUES + CONTEMPORARY GROUP + RESIDUAL

(age, sex, ...) (additive genetic effects) (herd, year, season) .
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Random effects

Results on the Hanwoo data Results on the Angus data
Herds are often - Manwoo o , 5!
(farms were all on a relatively similar environment) (farms were on different environments)
-2 _ : . :
treated das Table Heritability and environmentability estimates (h = o7 /o7 and e = o5 /o), m
. prediction accuracy of genomic breeding values and herd effects (rpcpy = cor (E;m,y;mj Birth weight PED + FARM 3.86 2.92 921
Ind € pendent and r, = cor {?frm,y,m ]]: reliability of predicted genomic breeding values and herd effects ( (Var_y = 17,10) -
2 . - PED + GPS 3.72 8.99
Ri gy = Mgy /B and Ri = rﬁ;ezj: over 100 cross-validation replicates of each model.
Weaning weight  PED + FARM 396 536 588
(Var_y =1,642)
Trait Model W e fegey Ty Rio,w R PED + GPS 319 38,309 627
GRM+FARM 03521 003t 0342 0102 0342 0323 Post-weaning  PED + FARM 773 1,383 1,466
Backfat Thickness weight
GRM+GPS 030at 0156t 0342 015t 0395 0158 (Var_y=5,151)  PED*+GPS 27 99,811 2,140
Eve Muscle A GEM +FARM 0342t 00923t 0343 (028¢ 0.34= 087¢c
ye Muscle Area : : :
GRM+GPS 017b% 053bf 0343 0300 0666 0474 L} Variance component estimates associated to the

herd, with the GPS model greatly exceeded the total
GRM +FARM 03921 005cT 0383 0172 0362 067¢

Carcass Weight ' ' ' ' ' phenotypic variance (Var_y).
GEM+GPS 029B81T 030¢T 0382 01830 (0A0P 0116k

=P \/ariance component estimates within the phenotypic variance.

GRM +FARM 03621 010t 0372 013c 0350 D16 ¢
Marbling Score

GRM+GPS 022b1 044b1T 03723 (39Fb 063= 0350

GPS can be used as a proxy for
a b ¢ d Different letters indicate statistically differant values using Tukey's multiple CorrEIation bEtween herdS, bUt if herds
comparison test at a significance level of 0.05, comparing the results in each column are on very different enVironmentS, it

within each trait. T Variance component statistically different from zero. . .
may cause an explosion of the variance

table extracted and modified from component associate to the herd.
https://doi.org/10.3390/ani11072050

Herds are in geographical

proximity/distance v=Xb+g+h+e

* Db: fixed effects

 g:breeding values

* h: herd effects

* e:random errors

Models

* FARM: independent
herd effects

e GPS: correlated
herd effects

Two datasets with farms GPS coordinates:
1. Hanwoo beef cattle data
e ~4 200 animalsin ~125 farms
* Genotype data for all
2. Angus beef cattle data
e ~13,500 animalsin ~200 farms
 Pedigree information

Closer herds will share a more
similar environment

Crops available
for feed

Climate

R

Soil composition

Management

and social factors
-;m

We compared the
variance component
estimates when the

herd effects were
considered as either
independent (FARM)
or correlated, using

distances from their
GPS-coordinates (GPS)

Herds with more
similar
environments
should have more
similar effects

Geographical distances can be a
proxy for environmental correlation
between herds
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