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Genetics and Breeding

Factors affecting the genetic improvement of dairy cattle in Greece
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Abstract. Genetic improvement of dairy cattle, in the Greek dairy industry, is based mainly on the use of imported semen of progeny tested bulls or direct
importation of 7 month pregnant heifers. As there are major differences from other European Countries in the production system, i.e. herd management
and feeding system, the study of the magnitude of genotype x environment interactions (GxE) on milk yield in the Greek dairy industry is of significant
importance. The data set for this study was provided by the Holstein Association of Greece covering a time period from 1999 to 2008, and comprised
14200 completed lactations from 39 dairy farms. The sires under study originated from 12 countries, in alphabetical order these were Belgium, Canada,
Czech Republic, Denmark, France, Germany, Hungary, ltaly, Luxemburg, Netherlands, New Zealand and USA. Breeding values, for the bulls under study,
were estimated in Greece using an animal mode!. The fixed factors included were herd, herd production group, year — season of calving, number of
lactation. Repeated milk records of 7335 cows having at least the first three consecutive lactations were used in the analysis. The heritability of 305 days
milk production was 0.23. The determination of any possible GXE interaction was based on the ranking correlation of the bulls breeding values as
estimated from the responsible organizations in each of the sire's origin with the corresponding breeding values estimated from the Greek dairy
population. The correlation coefficients were between -0.323 and 0.451 depending on the country of the bull's origin. However, none of the correlations
were significant. Moreover, the further analysis using genetic groups indicate possible genotype x environment interaction regardless of the origin of the

bulf and of the management level of the dairy farm.
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Introduction

Geneticimprovement of dairy cattle, in the Greek dairy industry,
is based mainly on the use of imported semen of progeny tested
bulls or direct importation of 7 month pregnant heifers from counties
with established dairy production as Germany, Netherlands, the
United States of America. As there are major differences from other
European Countries in the production system, i.e. herd
management and feeding system, the study of the magnitude of GxE
on milk yield in the Greek dairy industry is of significant importance.
The interaction between an animal's genotype and the environment
can play a major role in the expression of the phenotype of a
productive trait, and is very important when estimating breeding
values (Kang, 2002). The aim of this paper was to investigate the
existence of genotype x environment interaction on milk yield in the
Greek dairy industry. For this purpose the breeding values of the
bulls used in the Greek population were estimated and were
correlated with the breeding values as estimated from the
responsible organizations in each of the sire's origin in order to
examine if there was any change eitherin scale or rank.
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Material and methods

The data set for this study was provided by the H.A.GR.
covering a time period from 1999 to 2008, and comprised 14200
completed lactations from 39 dairy farms. The data that used in the
analysis were production records from completed lactations of
animal with pedigree records. The production records consisted of
ID of the cows and their farms
Address of the farm
Date ofbirth
Animals' pedigree
Dates of calving
Parity number
Complete lactation for each parity
305 days lactation for each parity,

Days in milk for each parity

Date of culling

The data were apprehended using Oracle Discoverer
(Armstrong , 2006) from the IRIS database of H.A.GR. (CR Delta,
product division NRS, 2002). Furthermore, the data were inspected
for errors and outliers, and all the necessary new variables were
created using SPSS 16 software (SPSS Institute INC, 2006). The



corrected dataset comprised 11459 completed lactations of cows
from 39 farms — members of H.A.GR. The months and years when
the calvings took place were combined in one variable (seasons)
and the farms were grouped according to their mean production (i.e.
genetic groups).

For all the bulls used as parents in the Greek population their
estimated breeding values were collected from the breeding
programme organisations in each country of the bulls' origin. These
estimated breeding values were chosen over those of the
international breeding value evaluations of INTERBULL, in order to
represent more accurately each country's environmental
interactions. The breeding values were collected from the
corresponding databases in each country (see for websites in the
reference list).

REML has been applied for variance component estimation
(Meyer, 2007), and BLUP breeding values have been estimated
using the following model. Only lactation and pedigree data from
cows having all the first three consecutive lactations were used in the
selected model. The selected model was:

Yklmnopq = ” + ysk + agel + parm + farmn +Go + PEp + eklmnopq
Where:

Y mnopq 1S the 305 days lactation of cow p,

uis the mean value of the population

ys, is the fixed effect of year-season of the calving of the cow p,
age,is the fixed effect of the age at calving of the cow p,

Table 1. Important characteristics of the population

par,is the fixed effect of the parity number of the cow p,

farm, is the fixed effect of the production class of the herd of cow p,
G, is the random additive genetic effect,

PE, is the random effect of the permanent environment,

€,mnopy 1S the random residual effects.

The determination of any possible GXE interaction was based
on the ranking correlation of the bulls' breeding values as estimated
from the responsible organizations in each of the sire's origin with the
corresponding breeding values estimated from the Greek dairy
population. Only bulls with more than 5 daughters in the population
were used in the analysis.

Results

In Table 1 the mean values and their standard deviations of
some production and functional traits are presented. It is apparent
that the Greek farmers have succeeded in having yields higher than
the European Average (WHFF, 2008), however longevity issues
have arisen. The cows fail to produce for more than 3 lactations in
average. Moreover, age at first calving is 27.4 months and thus 3.4
months more than the ideal age at first calving of 24 months (Pirlo et
al., 2001). In Table 2 the variance components and the heritability
estimation for the 305 days lactation are presented.

Characteristic Mean S.D.
Actual milk production (kg) 10317 1400.9
305 days milk production (kg) 8742 1028.6
Lactation length (days) 365 102.3
Age at first calving (months ) 274 3.88
Age at calving (months) 454 2065
Calving interval (months) 422 100.8
Number of lactations at culling 2.7 1.69

Table 2. Variance components and heritability estimate for 305 days lactation.

Variance ratios

Trait h2

Additive genetic Pemanent

effect Environment Error
305 days acafion g 3 0.23 0.17 0.61
(kg)
Variance components (kg?

Additive genetic Pemanent Error P he notypic
effect Environment variance
580270 421980 1538900 2541100




Infigures 1to 4 the effective means per group of the fixed effects
used in the model are presented. The highest 305 days lactation is
achieved after the second lactation, in farms with a higher than
average lactation, in colder seasons and on those cows that gave
birth after the age of 32 months.

The sires in the study originated from 12 countries, in
alphabetical order these were Belgium, Canada, Czech Republic,
Denmark, France, Germany, Hungary, ltaly, Luxemburg,
Netherlands, New Zealand and USA. In Table 3 the numbers of

different Bulls used as sires in the population are presented. The
majority of the bulls used for A.l. in the population of the Holstein
Association of Greece are originating from Germany, U.S.A,
Netherlands and France.

The ranking correlations of the bulls' breeding values as
estimated from the responsible organizations in each of the sire's
origin with the corresponding breeding values estimated from the
Greek dairy population are presentedin table 4.
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Figure 1. Effective mean 305 days lactation per parity.
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Figure 2. Effective mean 305 days lactation per Farm group.
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Figure 3.Effective mean 305 days lactation per YxS group.
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Figure 4.. Effective mean 305 days lactation per month of age at calving.

Table 3. Number of different bulls used per country of origin.

Bulls’ origin Number of different bulls Bulls’ origin Number of different bulls
Canada 36 Czech Republic 1
Belgium 3 USA 252
Gemany 494 New Zealand 6
Denmark 8 Luxemburg 1
France 118 Netherlands 228
Hungary 16 Italy 27




