
Introduction

Extensive exchange of dairy cattle germ-plasm (semen, embryos, live animals)
currently takes place among countries of the European Community (EC). Breeders in the
various EC countries who import foreign germ-plasm are facing the problem of ranking
imported bulls in relation to locally evaluated bulls, before the imported bulls receive an
official evaluation in the importing country.

At present the problem is being addressed by converting evaluations from the
exporting country to figures equivalent to evaluations in the importing country, as suggested
by Goddard (1985) and Wilrnink et al (1986), among others (conversion method). The
International Bull Evaluation Service (INTERBULL, 1990) has produced recommendation
documents with regards to the use of conversions. The advantage of this method is that it
accounts for a genetic correlation of less than 1 between countries. The disadvantages are: 1)
is often based on a small number of selected bulls; 2) uses evaluations in the importing
country which are based on imported semen and are potentially biased; 3) allows only
pairwise comparisons.

An alternative to within country conversions is to combine information from different
countries, in form of national proofs, analyze them with a linear model, and obtain an
international estimate of the bulls' genetic merit (linear model method). Such a simultaneous
evaluation across several countries was first suggested by Schaeffer (1985) and has since been
investigated by Rozzi et al (1990), Jacques and Klemetsdal (1990), and Banos et al (1991). The
advantages of this method are: 1) uses all information (evaluations) available; 2) utilizes all
known male relationships; 3) produces a unique international ranking across all participating
countries. The disadvantage of this method is that it still assumes genetic correlation of 1
among countries. This assumption seems to hold in the intensive breeding systems of
Western Europe and North America.

The objective of this project is to investigate the feasibility of implementing the linear
model method to achieve a joint ranking of dairy bulls, with regards to production traits,
across the EC countries. In this report, the methodology and results from a pilot evaluation
run including Black-and-White bull populations in four EC countries, are presented.
Comparisons with the conversion method are also made.

Data description

Each participating country contributed three files: 1) a pedigree file; 2) a cross
classification list of bulls registered in more than one country; 3) a production (evaluation)
file. The format of record layout for these files is shown in Appendix 1.

Pedigree data base

The first step consisted of data collection and creation of an international data base
with respect to bull pedigree and national evaluation information. Four EC countries
provided data: Italy (ITA), France (FRA), the Netherlands (NLD), and Germany (OED). Since
EC countries have made substantial imports from North America, information from the
United States of America (USA) and Canada (CAN) were included. Pedigree data were
collected from various countries as shown in Table 1.
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TABLE 1: Number of bulls with pedigree information provided by each country.

Country Number of bulls

ITALY (ITA) 5487

FRANCE (FRA) 12845

THE NETHERLANDS (NLD) 7147

GERMANY (DEU) 56879

UNITEDSTATESOFAME~CA (USA) 87633

CANADA (CAN) 26465

Bulls with registration numbers from several other countries were found in the pedigree file
of each of the countries that had provided data. This cross-classification pattern is described
in Table 2 (GBR: Great Britain; DNK: Denmark; SWE: Sweden; ISR: Israel; NZL: New
Zealand; CHE: Switzerland).

TABLE 2: Number of bulls from other countries found in pedigree files of participating
countries.

Other countries Countries with pedigree files

CAN USA ITA FRA NLD DEU

CAN 1010 857 412 197 368

USA 2497 1179 951 504 828

ITA 16 1

FRA 26 7

NLD 81 987 336

DEU 68 403 645

GBR 465 1

DNK 6 14

SWE 9 16

ISR 8 6

NZL 20 6

CHE 1

From Table 2 USA and CAN appear to be principally exporters, ITA and FRA importers, and
the others both.

International animal identification included country of registration and identification
within country. All files were examined for valid information, and multiple identification of
bulls. A cross-classification list including 9175 records of multi-registered bulls was used.

3



The identification in the country of first registration was considered for all male animals.
After all duplicates were removed, the final pedigree file had the following setup ( MGS:
maternal grand-sire; MGD: maternal grand-dam):

188,134 BULLS (BORN 1944 - 1990)
10,084 WITH MISSING BIRTH YEAR
15,511 WITH MISSING SIRE
12,896 WITH MISSING DAM
34,244 WITH MISSING MGS

133,338 WITH MISSING MGD

( 5%)
( 8%)
( 7%)
(18%)
(71%)

This information was used to assign population of origin to each bull. Since most maternal
grand-dams were missing, only information on sire, dam, and MGS was used, according to
Modell.

Bull origin=.5(sire origin) + .25(dam origin) + .25(MGS origin) 11]

For missing information in Modell, weights would change accordingly to sum up to 1: in
the presence of only one ancestor weight would be 1; in the presence of any two ancestors
weights would be .5.

Bull evaluation data base

The second phase involved the creation of a data base including national evaluations
(proofs) of bulls from the participating countries. Milk, fat yield, and protein yield were the
traits of choice. Only countries that calculated Daughter Yield Deviations (DYD) from the
national proofs were considered; DYD provided a de-regressed estimate of the average
daughter performance of each bull, corrected for various fixed effects and the merit of his
mates. Results from the following national evaluations were used:

Country Evaluation run Evaluation base

ITA
FRA
NLD
DEU
USA

January
April
April
March
January

1992
1992
1992
1992
1992

Fixed: Cows born in 1985
Rolling: Bulls born in 1981-1984
Fixed: Bulls born in 1982
Fixed: Cows born in 1985
Fixed: Cows born in 1985

Bulls were required to have daughters in at least 10 herds. Two different data sets
were built: a) including national proofs of bulls in all countries (ALP); b) including national
proofs of bulls only in the country of first sampling (FSP). The latter excluded all national
proofs that were based on imported semen. If bulls were simultaneously tested in more
than one country, a1l their first proofs were considered in FSP. 'In absence of heterosis and if
all evaluations were unbiased, ALP and FSP should give the same results. Table 3 shows
the final numbers of bulls and records kept in each subset. From this Table it appears that
exclusion of imports resulted in a reduction of about 8% in the NLD and FRA data sets, 13%
in DEU data set and 21% in ITA data set.
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TABLE 3: Number of bulls and national proofs considered in international evaluation with
all national proofs (ALP) and national proofs only in country of first sampling (FSP).

ALP FSP
Country

Milk/Fat yield Protein yield Milk/Fat yield Protein yield

ITA 4187 4187 3311 3311

FRA 10001 9827 9226 9067

NLD 6098 6098 5604 5604

DEU 7420 7420 6473 6473

USA 21159 14416 21159 14416

NATIONAL 48865 41948 45773 38871
PROOFS

BULlS 46445 39601 45494 38600

Method of analysis

Daughter Yield Deviations were standardized within country. This was done to
remove the effect of different unit and base for age adjustment definition in each country.
The standardization factor was calculated as the square root of the product of the standard
deviations of bull national proof (estimated transmitting ability) and DYD. This would give
an approximation of half the true genetic standard deviation. Pertinent theory is included in
Appendix II. Standardization factors were calculated within birth year and then pooled
across years. Within year standard deviations of DYD and national proofs for different
countries are shown in Appendix III. In each case, only bulls initially sampled in the
corresponding country, born after 1970, which met the editing criteria were considered; this
was done because before 1975 (approximate birth year of first artificial insemination
daughters of the base bulls) there was no official progeny testing in the European countries.
Table 4 includes all standardization factors that were calculated, by country and trait.

TABLE 4: Standardization factors, base for age adjustment in months (BA), number of
lactations considered (NL), and units of expression in each country; values are not comparable
across country.

Country Milk Fat yield Protein yield I BA NL Unit

ITA 271 9.63 7.85 84 All ITA-kg

FRA 323 11.49 8.48 72 3 FRA-kg

NLD 234 8.90 6.43 24 3 NLD-kg

DEU 234 9.34 6.51 30,42,54" 3 DEU-kg

USA 664 22.83 18.38 78 5 USA-lb

" separate BA for each lactation
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