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Introduction

Reliable intemational evaluations of bulls are
a basic tool in dairy cattle improvement, not
only because of intemational trade of semen
and embryos, but also to address selection on
sire of bulls performed by AI organisations.

In 1995 INTERBULL released the tust
official international comparison of dairy
bulls. The official method used by
INTERBULL is MACE (Multiple-trait Across
Country Evaluations) proposed by Shaeffer
and Zraag (1993) which improved other
methods previously used to rank bulls across
cormtry (Wilmink, 1985, Goddard 1985).

Since MACE was officially applied some
changes to the procedure have already been
introduced based on results of a study
conducted by Shaeffer et al. (1993) aimed to
detect factors affecting intemational
evaluation performed with MACE.

lnput used by MACE are gmetic proofs
estimated in each participating country:
parameters involved in national genetic
evaluation could have a direct impact on
intemational proofs. Selection programs of
various countries could affect differently
genetic parameters of each population.
Population size, number of bulls sampled,
number of daughters per bull, efficiency of
progeny testing rhemes define differmtly the
selection programme of each country. Genetic
parameters should be monitored in order to
update their value if necessary. Actually
heritability values used in genetic evaluation
procedures of country ParticiPating to
INTERBULL evaluations are heterogeneous
with values from .25 to .35 estimated with
different models and data editing. Parameters
used in ltalian national evaluation were
estimated by Bagnato et al (1991) with a sire

model.
Objective of this study was to estimate

heritability and gmetic correlations of
productive traits in the ltalian Holstein with
different data sampling criteria. Moreover the
aim was to detect a possible irtpact of
heritability values on intemational ranking.

Material and Method

First productive records of 77 267 cows werc
used to estimate heritabilities and genetic
correl,ations of rLilk kg (MK), fat kg (FK),
protein kg (PK), fat % (F"/.) and protein %
(P'ld. Mature equivalent productions were
used. Records were sampled from the
national data base on a herd basis from 191
to f995 (data set Sf ). Only lactations that have
readred at least 305 days were induded in the
analysis. Two generations were included in
the pedigree and phantom gxouPs were
assigned according to the birth year of the
animal. A multiple trait animal model was
used in order to obtain estimates of genetic
p.fameters. Fixed factor included in the
model was herd-year-season effect. Four
different seasons of three months were
defined starting from January. Only
herd-year-season with at least 2 records were
included in the analysis. Additive genetic
effect was induded as random factor with
45359 levels and was assumed N(0, Ao).
Residual effect was assumed N(0, Io).

Other estirutes for heritabilities were
obtained with the same model from a data set
including only aniuuls of herds with at least
150 first parity cows from 1990 (S2). A third
data set (S3), sampled as 51, was also used to
estimate heritabilities for milk kg, fut kg, and
protein kg. With 52 and 53 data sets



heritabilities were estimated with a single trait
Procedure.

Impact of heritability used in national
evaluation on intemational sire ranking for
protein kg was evaluated estimating genetic
sire variances according to the true beta
method flNTERBULL, 1986). Only sire
sampled in Italy and bom in the tast ten years
were included in the analysis. Heritabilities
used were .25 and .35.

Results and Discussion

ln table 1 are shown arithmetic means and
standard deviations of traits used in the
analysis for all sampling criteria.

Samples 51 and 53 have means and
standard deviations comparable to all fust
parity cow data set, while 52 show lower
values.

In table 2 are shown heritabilities,
phenotypic and genetic correlations of
production traits considered in data s€t 51.

Heritability estimates for milk kg, fat kg
and protein kg, .33, .33, and .31 respectively-,
are higher of those obtained in a previous
study on the same population @agnato et al.,
191) which showed values of .26, .27, and .24
for milk kg, fat kg and protein kg
respectively. Heritability values obtained in
other studies show values for milk fat and
protein kg comparable to those obtained in
this analysis @oichard and Bonaiti 1982
Wade and Van Vleck 198& Van der Werf and
De Boer 1989). Also genetic correlations
estimated by Kennedy (1982), Teeepker and
Swalve (1988), Boidrard and Bonaiti (tSA4 are
comparable with those calcul,ated in this
study. Genetic correlation between protein kg
and protein p€rcentage show a value of.08l
greater that one obtained in the studv of
Bagnato et al. (1991) that show a valu'e of
zeto.

Heritabilities obtained with samples 52 and
53 with a single trait analysis are in table 3.
Estimates obtained with 52 data set are
greater of those estimated with Sl and 53
data s€t, shou/ing values of .36 for nrilk kg .33
for fat kg and .38 for fat kg. Grdater
heritabilities obtained with 52 data set are

probably due to the different sampling
criteria.

ln table 4 are shown sire standard
deviation within years for protein kg. As
shown values of sire standard deviations are
higher when heritability is .35. A different
time trend in sire standard deviations with
different heritability can also be observed.
Weighted average is 7.3 with heritability of
.35 and is 7.1 whm heritability is .25. As a
consequence different heritabilities can affect
variance ratios and intemational ranking of
bulls may change.

Conclusions

Estimates obtained with 53 data set for milk
kg, fat kg, and protein kg data set are
considered not representative of the
population given the sampling criteria used to
built the data set.

Heritabilities for milk kg, fat kg and
protein kg found in this study indicate that is
necessary to update heritabilities (.25) actually
used in national genetic evaluation. Values
obtained in this study suggest to set
heritability of nilk kg, fat kt and protein kg
in national genetic evaluation to .30 for milk
kg, fat kg and protein kg. This value is
recommended for Iralirn national genetic
evaluation because protein heritabitity
resulted .31 both with Sl and 53 data set and
same heritability values were considered
desirable for all three traits used in estimating
qrg1f1._-Acgording with criteria given by
INTERBULL validation of generic trind witir
heritability of .30 has been carried out
successfully.

Although effect of heritability on
intemational proofs was here estimate'd with
the true beta model and not with the official
model adopted by INTERBULL, results
indicate that heritability values rnight affect
intemational- comparisons. These findings
suggest to further investigate the effect of
genetic parameters used in national
eva.luation on intemational sirc ranking.
Gmetic parameters of populations should b1
periodically monitored, Guidelines for genetic
pa.rameters estirnation and some validation
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criteria on estimates obtained should be
suggested to make easier comparisons of
genetic parameters of different populations.

It is possible ttrat other assumptions,
parameters or preadjustnents, as adjusknent
for heterogeneity of herd variance, involved
in national genetic evaluation could affect
intemational comDarisons.

Further investigation is necessary in order
to verify the effects of different national
genetic evaluation methods on intemational
comparisons.
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Table 1. Means and standard deviations of the traits used in the analysis for the three sample and br all first

laclation from 191 before sampling

All lst parity
(from 1991) 5JS2)l

MK
FK
K
F"/.
P"/.
records n.

9,142*18t1!l
320166
279x57
352!.40
3.05r18
385,462

9,224!7894
323t68
281r58
5.JZi.3t
3.05t.18

77,257

886817695
312159
,)'77 tl')

3.50+39
3.04r.18

5457

9,021t7&52
J.atior
30t61
3.4$i.40
3.081.17

5362

Table 2. Heritabilities (diagonal), genetic correlations (above diagonal), phenotypic cor€lation (below
diagonal) estimated with sample 51, Heritabilities standard errors less then .02

FK PK Po/.Fo/"

-.43
.77
.08
.60
.g

-.47
5f,

.51

.48

.86

.68
31

-.14
.07

.93

.115

.02

-55
.68
.90

-.36

MK
FK
PK
R"/"
P1"

Table 3. Heritabilities for MK, FK and PK obtained for sample 52 and 93

s2 ft

.JO

.38

MK
FK
PK J1

Table 4. Sire standard deviation within year of birth for proteh kg and weighted average across years

79E2 1983 1984 79t37 Ar19901985

7.7 6.8 63 7.4 7.7 6.6 7.1
7.8 6.9 63 7.3 73 7.3 73

9.0 8.9 8.2
9.6 7.8 8.2

h,.25
h2 35
I Weighted average across years

11


	B14_20120125162518 14
	B14_20120125162518 15
	B14_20120125162518 16
	B14_20120125162518 17

