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Introduction

in Belgium, since 1978, sire evaluations were based on quantitative and qualitative first
lactation records using a sire model including group of origin, age of calving, cumrent
calving interval and herd level - year - season class.

Duc to import of semen especially from USA and Canada, genetic groups corresponding to
Holstein genes % were considered. Besides the estimation of breeding values, a net
economic merit index (INET) including Milk, Fat and Protein has been developped
(Volckaert 1988) and linear programming techniques were used to maximize profit (the
INET) when choosing dairy bulls (Leroy and Farnir 1990).

Since 1987, the animal model (AM) allowing simultaneous evaluation of sires an cows has
been studied in the belgian black and white breed in order to inform the people in charge of
selection on the new methodology and in order to establish the best computing strategy for
the global material. (Leroy and VanVleck (1987), Leroy and Farnir (1990)).

In 1993 the fisrt national AM evaluation in Belgium was scheduled and the results are
presented hercafier.
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Material and methods
Data

First, second and third lactations of cows with parents known or unknown belonging to
Belgian Black and White, Red and White, White Red and Red of Flanders breeds were
obtained from the Viaamse Rundvecteelt Vereniging (VRV) and the Ministry of
Agriculiire.

Extrapolated 305-d productions from partial lactation 2100 days and 305-d complete
records were obtained for milk, fat and protein quantitative productions. The data were not
precorrected for non genetic factors.

All the pedigrees were traced as far as the information was available starting with the
informations obtained from the different exporting countries present in Belgiom, When
parents wer¢ not found virtual parents were ereated and put in genetic groups according to
the information known (country of origin of sire when known, year of birth of the cow).
The methodology applied was similar 1o the grouping sirategy of Westell (1984) and Quaas
(1988).

Model
The data were analysed with the folowing linear model:

Yijklmn = mgj + agej + cck + m) +un + Pm + €mn

where
¥ijkinmn = milk, fat, protein (Kg) 1st, 2nd, 3rd lactarion 305-d record.
mgi = fixed management group effect
agej = fixed nge effect (all lactations)
cck = fixed current calving interval effect
m| = fixed month of calving effect
Uy = random additive genetic effect (a) + group (g)
P = random permanent environment effect
eijkmn = random residud effect
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in matrix notation:
y=Xb+Zu+Zp +¢

where
X.Z are the coresponding incidence matrices.
b is the vector corresponding to all fixed effects, u to the additive genetic +

group effects

and p to the permanent environmental effect.

and
E(y)
E(u)

Xb+ZQg
ZQg.

Where Q is a matrix having rows (number of rows = size of the vector animals) indicating
the proportion of each group of unknown pareats in the genotype of the animal. The model
is to be compared with the models developed by Westell (1984), Westell and VanVleck
(1987), Leroy and Famir (1990},

Computing stralegy

Permanent environmental effect was eliminated by absorption.
The equation system has been divided in four main parts:

-the age,season and calving interval fixed effects pant

-the management group fixed effects part

-the cow part

-the sire and group part
This sirategy allows parallel computing which will be implemented later and especially the
iteration in cow and management group equations in slaves cpu directly connected with a
master cpu where the iteration process concern sires, groups and other non genetic effects
(except management groups) conimon to the other equations (cows, management groups)
and where previous sire, group and non genetic effects solutions are available for each
slave (figure 1.). The gain obtained in a previous study was 1,48 with 2 processors and
2.99 with 4 processors {Leroy und Farnir 1990,

Itermion was done on the data or in core (for breeds with £3500,000 records). Convergence
wis measured by the relative squared diffrence between consecutive rounds.
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The sire solations were compared with previous estimations obtained with a sire model,
Correlations between the two evaluation procedures are given in table 1 for the 4 breeds.
The corresponding figure for the Black and White breed is given in figure 2,

relation ween Blup sire model and Animal
Milk Fat Protein rati Prot.%
kilo kilo kilo
Black an White 0.8154¢% 0.74276 0.77443 0.90104 0.B7565
Red and White 0.%90893 0.85242 0.80427 0.76647 0,60017
White Red 0.95043 ©.95812 0.91400 0.96774 0.84155
Red of Flanders 0.60133 9.55043 0.48141 0.40061 0.51495



Further work will concern the parallel computing approach, the incorporation of foreign
dara, the introduction of daughter vield deviations in the international evaluation program

developed by Interbull and the estimation of breeding values for type traits.
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