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This paper reviews some key elements of Finnish animal breeding research contributing to the Finn-
ish dairy cattle breeding programme and discusses the possibilities and problems in collecting data
for genetic evaluation, prediction of breeding values both within and across countries, estimation of
the economic value of important traits, and selection of bulls and cows. Economic values are calcu-
lated for fertility, udder health and production traits when one genetic standard deviation unit (gen.
sd.) is changed in each trait independently and the financial returns from selection response in the
Finnish dairy cattle breeding programme are estimated.

The following components were used to calculate the economic value of mastitis treatments:
1) cost of mastitis including discarded milk and treatment costs, 2) reduction in milk price due to
higher somatic cell count, 3) replacement costs and 4) lower production level of the herd due to
involuntary culling of cows because ofudder problems. A high somatic cell count lowers the price of
milk and eventually leads to involuntary culling. For treatments for fertility disorders the following
costs were included: 1) treatment costs 2) higherreplacement costs and 3) decreased milk production
in the herd. Days open included the following costs: 1) extra insemination, 2) reduced annual milk
yield and 3) fewer calves born.

Animal breeding was found to be a very cost effective investment, yielding returns of FIM 876.9
per cow from one round of selection when the gene flow was followed for over 25 years in the Finn-
ish dairy cattle breeding programme.

Key words: breeding goal, breeding programme, dairy cattle, financial returns, multiple trait selec-
tion

ntroduction
The aim of the national breeding programme is
to improve the cost-effectiveness of milk pro-
duction by genetic progress in economically

important traits. The Finnish dairy cattle breed-
ing programme has been successful in improv-
ing production traits and simultaneously achiev-
ing a favourable, or at least not unfavourable,
genetic change in many functional traits, e.g
udder health, milkability and conformation (Kor-
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honen and Juga 1996). The only trait that has
clearly declined is female fertility, in which the
number of days open has increased.

A successful breeding programme has to con-
sider many aspects, namely, definition of the
breeding goal, recording schemes, prediction of
breeding values (BY), selection of animals and
mating strategies. We here review thekey results
of Finnish animal breeding research that have
contributed to Finlands dairy cattle breeding pro-
gramme and discuss the possibilities and prob-
lems in collecting data for genetic evaluation,
prediction of breeding values both within and
across countries, and selection of parental ani-
mals. We also estimate the economic value of
traits affecting the profitability of dairy produc-
tionand attempt to estimate the financial returns
yielded by one round of selection of bulls and
cows.

Recording performance
The base for accurate genetic evaluation is reli-
able data on the performance and pedigrees of
animals, and on the environmental effects influ-
encing their performance. All traits with a clear
impact on the economics of dairy production,
animal welfare or environmental load need to be
recorded using common terms and measures and
they should be recorded when there is sufficient
variation among them. Many continuously re-
corded traits such as milk production or growth
of the animal have convenient scales, e.g. kg. For
traits which do not have a convenient scale and
for which a scoring system is used, e.g. linear
type scoring and calving ease, standard scores
and recording procedures are required. It is im-
portant that all countries should use the same
standards in recording, which is why the Inter-
national Committee of Animal Recording
(ICAR) has such an important role in setting
standards.

To be able to compare the results from re-
cording and genetic evaluation within and across

countries we need some standardisation. For data
to be useful to a genetic evaluation process, they
must meet certain requirements. The main re-
quirements are (Tier and Graser 1994):

- information must be available on how the an-
imal has been treated in comparison with con-
temporary herd mates;

- the data forming the basis of selection are in-
cluded in multiple trait analysis;

- data are contrasted with many others, i.e. data
are on large groups with descendants from a
variety of parents;

- the animals and their relatives can be relia-
bly identified throughout their lives - both
in the field and in the data system; and

- information is available on systematic effects,
such as age, when observed, the age of the
dam, the breed and sex of the animal.

According to van Arendonk et al. (1998),
15% of the errors in pedigree registration in a
nucleus scheme cause a substantial reduction in
genetic progress. Such a high rate of errors is
not acceptable in well organised nucleus
schemes, the rate ofpedigree errors before DNA
verification ofpossible bull dams in Finland be-
ing, for instance only 1 to 2%. However, the ex-
ample illustrates well the importance of the qual-
ity of the data.

All the Nordic countries, Finland included,
have a long history of also recording secondary
traits such as fertility, health, temperament, milk-
ability, stillbirths, calving ease and conforma-
tion. A new set of data to be used in perform-
ance evaluation is the data originating from
slaughter houses. Such data will be available
through the new identification system required
by the EU, according to which all animals have
to be uniquely identifiedand traced back to herds
of origin, and the data must be stored in a cen-
tral database. The slaughter information can eas-
ily be linked to recording information via the
unique identity number and used in genetic eval-
uation of slaughter weight and carcass classifi-
cation and fat scores.

Research into the utilisation of slaughter in-
formation in genetic evaluation of pure bred
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dairy cattle and the beef sires used in crossbreed-
ing with dairy cows is currently under way in
Finland. Preliminary results from the first data
set of the performance of different breeds in
crossbreeding are already available, and some
(co)variance components have been estimated.
The goal is to have BLUP (Best Linear Unbi-
ased Prediction) indices for the slaughter weight
and carcass and fat scores before long for all
breeds in Finland and to include them in the to-
tal merit index of dairy bulls (Liinamo and van
Arendonk 1998).

ICAR will be facing new challenges in stand-
ardisation in the near future, since members re-
quire more flexibility in recording schemes due
to advances in the electronic devices connected
to milking machines and feeding robots and due
to the increasing interest in self-recording on
farms. Improvements in electronic measuring
generate huge amounts of daily data that will
replace specific test days in milk recording and
enable the daily on farm recording of new traits
such as feed efficiency and somatic cell count.

Prediction of breeding values
Genetic evaluation is of fundamental value in
animal breeding, since the selection of animals
is most accurately carried out by using the pre-
dicted breeding values or expected progeny dif-
ferences (EPD) of traits in the breeding goal. Due
to its important role, the methodology has been
studied intensively during the recent decades
with very good results. Good predictions depend
upon high-quality data, appropriate models and
good estimates of (co)variances. The predictions
should be made using all available qualified data
and allow valid comparison of animals across
space and time (Tier and Graser 1994). Collect-
ing the data is a huge and a very costly task.
Hence, it is important that the recording should
be carried out efficiently, concentrating on eco-
nomically valuable traits and utilising, whenev-

er possible, information coming from other
sources, too. Due to these costs the number of
traits evaluated in most countries is usually very
limited; the emphasis is on milk production
traits, and functional traits such as fertility, calv-
ing difficulties and health, tend to be neglected.
The cost is not the only reason for failing to
record secondary traits, however; it is very of-
ten due to the lack of a nationally uniform infra-
structure, competition between local companies
and organisations, poor logistics and historical
load.

Production systems vary considerably be-
tween countries and continents. The models used
in genetic evaluation should therefore be opti-
mised in such a manner that the information col-
lected accounts for heterogeneous variance, het-
erosis and genotype-by-environment interaction.
This means that a model which is good in one
country is not necessarily so in another.

Good-quality data have been used intensive-
ly to study evaluationmethods in Finland. Dur-
ing the last 20 years much research has been
carried out on BLUP methods, which are now
the most widely used procedures for predicting
breeding values in livestock. The thrust of re-
search has been on estimating the (co)variance
components of milk production traits (Män-
tysaari and Van Vleck 1989, Juga 1992, Pösö and
Mäntysaari 1996a, b) and developing evaluation
procedures for production traits, replacing the
sire-model (Syväjärvi et al. 1983) with the ani-
mal model (AM) (Strandén and Mäntysaari
1992). The latter was taken into routine use in

Finland as one of the first countries in the world,
in 1990.After implementation of theAM in prac-
tice the statistical model has been studied care-
fully to reduce the bias originating from prefer-
ential treatment of bull dams (Uimari and Män-
tysaari 1995, Lidauer and Mäntysaari 1996).

More recently, the emphasis has been on test-
day models using random regressions to predict
breeding values for production traits of dairy
animals (Kettunen et al. 1997), that will permit
better modelling of contemporary groups across
test days and prediction of breeding values for
lactation curves. Another advantage of test-day
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models is thatthe solutions of herd, test-day and
animal effects can be utilised in management
reports and follow-ups of feeding practices.

Other traits have not been neglected, either.
The genetic parameters of fertility traits (Män-
tysaari and Van Vleck 1989,Pösö and Mäntysaari
1996b, Hyppänen and Juga 1997), health traits
(Pösö and Mäntysaari 1996a, Luttinen and Juga
1997), conformation traits (Korhonen and Kas-
sila 1995) and calving traits (Niskanen and Juga
1997)have all been analysed and used in national
evaluation procedures. Predicting the breeding
values of functional traits forms the base for so
called ”Nordic profile” (Juga 1998), since selec-
tion for total merit requires information on all
economically important traits.

Properties of the animal
model predictors

The prediction method currently most widely
used is the BLUP method with the AM (Hender-
son 1984). It uses all available information (on
performance, pedigree, related traits, systemat-
ic (fixed) effects) simultaneously for providing
an accurate and unbiased prediction of an ani-
mal’s BV. Every phenotypic observation on an
animal is determined by environmental and ge-
netic effects. It is usually assumed that pheno-
typic observations and genetic and residual ef-
fects follow a multivariate normal distribution,
implying that traits are determined by infinitely
many additive genes of infinitesimal effect
at unlinked loci, what is known as the infinit-
esimal model (e.g. Bulmer 1980), although
Strandén and Gianola (1997) found some advan-
tages in using t-distributed residuals over Gaus-
sian distributed residuals. It is also assumed that
genetic and residual variances are known or, at
least, that theirproportionality is known, and that
there is no correlation between the genetic and
residual effects (Henderson 1984).

The genetic effects include additive genetic
effects, dominance and epistasis. Since the ad-
ditive genetic value is a function of the genes
transmitted from parents to progeny, it is the
main component for selection and therefore the
main component of interest. Use of more com-
plicated genetic models has also been studied,
for instance by including the dominance effect
in the model (Smith and Mäki-Tanila 1990, Ui-
mari and Kennedy 1990, Uimari and Mäki-Ta-
nila 1992). Including dominance effects in the
model increases the computational problems,
which is why they are usually ignored.

Use of AM predictors increases the correla-
tion between the breeding values estimated,
which is an unfavourable property of the model
since it leads to increasing annual rates of in-
breeding. Research has therefore put more ef-
fort into optimising the breeding programmes to
find an appropriate balance between expected
genetic gain and expected decline in fitness
(Meuwissen and Woolliams 1994).

Full use of the AM requires that sound ge-
netic parameters should be available, especially
when direct-maternal and/or multi-trait models
requiring the genetic correlations (R ) between
effects and/or traits to have been estimated reli-
ably are used. Choosing an optimal model is
important for forming groups of contemporar-
ies, which is a special problem in Finland with
its small herd sizes, studying genotype-by envi-
ronment interactions, and building genetic
groups when selection paths are differentiated
(Ménissier 1994). Improving the models and
methods is important, since the accuracy of pre-
dicted breeding values contributes directly to
genetic response (e.g. Falconer and Mackay
1996). Such improvement is feasible due to the
increasing power and decreasing costs of com-
puters and to the greater efficiency of comput-
ing algorithms. Efforts to improve the predic-
tion methods require some investment, but the
increased genetic response affects the whole
population and thus makes the investment very
profitable.
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International genetic evaluation
In many European countries dairy cattle breed-
ing has relied on the import ofsuperior sires from
other populations, mainly Holstein breed from
the USA. The difficulty is to identify the for-
eign sires with the greatest potential for making
a genetic contribution to a local population. Not
only do methods of evaluation differ between
countries, but results are expressed in widely
differing ways, differentbases are used and there
are genotype-by-environment interactions
(Wickham et al. 1996). Furthermore, breeding
objectives differ between countries due to dif-
ferent production systems.

Due to the increasing international trade in
genetic material and joint breeding programmes
including progeny testing of bulls across coun-
tries by major artificial insemination companies
it has become important to be able to compare
breeding animals between countries. To do this
two approaches have recently been used: 1) the
calculation of international indices from na-
tional evaluation results using Schaeffer’s
(1985,1994) methods for multiple country com-
parison as is done with dairy bulls by INTER-
BULL (Banos et al. 1994); 2) the calculation of
across country evaluations simultaneously start-
ing with data such as those in the North Ameri-
can Cattle Evaluation (NACE) for Hereford cat-
tle in USA and Canada (Bertrand et al. 1997).
The problems in optimising the statistical mod-
el increase, however, when one goes over to
multiple country evaluation. This is due to dif-
ferences in production systems and to poor ge-
netic links between countries. With weak genet-
ic links between two populations the genetic
correlation will be underestimated (Sigurdsson
and Banos 1995); if no links exist between the
populations, across-country comparison is not
possible.

The across-country comparison of dairy bulls
is carried out by INTERBULL using the multi-
ple-country comparison method (MACE) de-
scribed by Schaeffer (1994), which allows for
less than unity genetic correlations between

countries. Currently 20 countries send in evalu-
ation data on production traits for Holstein-Frie-
sian, eight countries for Ayrshire, ten countries
for Brown Swiss, four countries for Guernsey,
six countries for Jersey and six countries for Sim-
mental breed (Interbulletin 1997). More than
50 000 Holstein-Friesian bulls, 11 000 Simmen-
tal bulls and fewer than 10 000 bulls per breed
from other breeds across countries get an inter-
national evaluation, which is published for each
participating country on their own base and scale.
The breeding organisations in each country sub-
scribing to the INTERBULL service are respon-
sible for publishing the results; no other body or
country is allowed to do so.

Future research priorities in INTERBULL
will reflect the greater number of traits being
considered for international evaluations. Priori-
ty will be given to research seeking to solve the
practical problems associated with making ac-
curate international comparisons of dairy ani-
mals (Wickham et al. 1996).

Integrated breeding value calculations based
on raw data from more than one country are a
topic of study for production and functional
traits, at least within Nordic countries. The inte-
grated breeding value estimation can be seen as
a final goal in across-country genetic evaluation,
since genetic correlations can be estimated from
original data and he evaluation is carried out with
the same method in both countries. Problems
may be caused, however, by the very large data
sets, differences in trait definitions and record-
ing precision, difficulties in identifying animals
between countries, and poorly linked data, pre-
venting genetic parameters to be estimated be-
tween countries and traits.

Defining the breeding goal
Breeders are faced with the question of combin-
ing information on different traits of interest
before animals are ranked. Constructing a total
merit index from BVs provided by an AM using
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the classical selection index theory (Hazel 1943)
is no trivial task. It requires information on the
economic value of individual traits in the breed-
ing goal and on the covariance structure within
the goal traits and between the goal traits and
information traits. It is very often difficult to
quantify the true economic valueof a trait, as it
is to estimate positive definite covariance matri-
ces between many different traits simultaneous-
ly, particularly with the limitations imposed by
computer resources. Groen et al. (1997) gave a
detailed review of the methods used in defining
the breeding goal, calculating the economic
weights and constructing the total merit index.
The breeding goal can be written as

Hkl =Vg’ Where aK,= C, V

and Hk| is the aggregate genotype of an ani-
mal, k is the time for comparison, 1 is the selec-
tion path, ak|

is a m*l vector of discounted eco-
nomic values of m genotype traits, g is a m*l
vector of genetic superiority ofm genotype traits,
c : is a m*m diagonal matrix with cumulative dis-
counted expressions of m genotype traits, and
v, is a m*l vector with economic values of mk
genotype traits.

The aggregate genotype cannot be observed,
since the genotypic values of the traits in aggre-
gate BV are not measurable. The practical solu-
tion is to predict the aggregate genotype with a
selection index method (Hazel 1943). The infor-
mation does not necessarily need to be on the
same traits included in the aggregate genotype
(total merit); some correlated traits can also be
used. A selection index can generally be present-
ed as (Groen et al. 1996)

1. . = b, ,’x, where b,. = P 'Ga..kl kl ’ kl kl

and b k| is a n*l vector with regression coef-
ficients of n index traits, x is a n*l vector with
observations, P is a n*n matrix with covarianc-
es between index traits and G is a m*n matrix
with covariances between m genotype traits and
n index traits.

No universally best method exists for deriv-
ing economic values; what is best will depend

on the traits and production circumstances con-
sidered and on what is possible in practice
(Groen et al. 1997). Groen (1989) lists five cri-
teria to be considered when deriving economic
weights:

1. Efficiency: biological versus economic defi-
nition

2. Perspective; to maximise profit (=revenues-
costs), to minimise costs or to maximise rev-
enues/costs

3. Planning term: strategic versus tactical
4. System level: animal, farm, sector or inter-

national
5. Method: positive approach (data evaluation)

versus normative approach (data simulation)

All five aspects provide alternative strategies
that can be justified. Therefore no universally
acceptable economic values exist; these values
need to be derived in each country.

The economic values for production, health
and fertility traits were calculated at both ani-
mal and herd level using the information from
Finnish milk recording and progeny testing of
dairy bulls. Milk recording data from Finland in
1995 were used to estimate the average feeding
cost of maintenance and production. All prod-
uct prices and production levels were from au-
tumn 1996, and genetic standard deviations were
from the national genetic evaluation of dairy
cattle carried out in December 1996. Finland has
a national quota for total milk (carrier + fat +

protein) or total fat within the EU and, as a re-
sult, farm quotas are used. Derivation of econom-
ic values at herd level, i.e. rescaling (Smith et
al. 1986), is therefore logical and has to be used
when index weights are calculated for national
use. At animal level the revenues from increased
output are maximised, but by rescaling we min-
imise the cost per unit of output. This yields low-
er economic values for production traits (Table
1) and hence a higher relative value for func-

tional traits. Finland has not exceeded the coun-
try quota since joining the EU, which means that
farm quotas have not been realised either. It
therefore makes sense to use the animal level for
herds that are ready to take greater risks. Hence
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the breeding objectives will differ somewhat
between herds. Breeding objectives will also dif-
fer due to the preferences of farmers and pro-
duction circumstances. This has been made pos-
sible, and actually encouraged to some extent,
by the breeding planning services provided by
extension organisation. However, inseminations
by elite bulls, young bulls and beef bulls across
herds follow, on average, the national recommen-
dations, which are 50-55%, and 5-10%,
respectively.

The following components were included in
calculating the economic value of mastitis treat-
ments: 1) cost of mastitis including discarded
milk and treatment costs, 2) reduction in milk
price due to the higher somatic cell count,
3) replacement costs and 4) the lower produc-
tion level of the herd due to involuntary culling
of cows because of udder problems. A high so-
matic cell count lowers the price of milk and
eventually leads to involuntary culling. For treat-
ments for fertility disorders the following costs
were included: 1) treatment costs, 2) higher re-
placement cost and 3) decreased milk produc-
tion in the herd. Days open included the follow-
ing costs: 1) extra insemination, 2) reduced an-
nual milk yield and 3) lower number of calves
born. The economic values for different traitsper
genetic standard deviation at animal and herd
level are presented in Table 1. The economic
values correspond quite well to the current in-
dex weights used in the total merit index. The
economic valueof protein yield is approximate-
ly twice the economic value of udder health or
daughter fertility traits.

Genetic response in a large
dairy cattle breeding scheme

The most widely used selection scheme in dairy
cattle breeding is based on progeny testing and
selection of bulls to be used in artificial insemi-
nation (AI). The schemes in different countries

Table 1. The economic value of a change in the genetic
standard deviation unit (10 index points in relative indices)
in different traits in Finnish Ayrshire.

Trait Economic value per Economic value per
genetic s.d., cow level genetic s.d., rescaling
(FM) for milk traits (FIM)

73Fat yield 127
Protein yield 366
Carrier 253
Fertility treatments 71
Days open 80
Mastitis treatments 96
Somatic cell count 33
Growth rate 1 104

259
144
71
80
96
33

104

1 from Liinamo and van Arendonk 1998.

more or less follow the optimisation strategy in-
troduced by Skjervold (1963), with some varia-
tion in current applications. Interest in using
multiple ovulation and embryo transfer in nu-
cleus breeding (MOET) has increased since the
early 1980s, when the method was introduced
by Nicholas and Smith (1983). Many studies of
alternative MOET schemes were published af-
ter Juga and Mäki-Tanila (1987) published their
results showing that the original results obtained
by Nicholas and Smith (1983) were too optimis-
tic. New strategies concentrated mainly on al-
ternative mating designs (e.g. Ruane and Thomp-
son 1991,Strandén et al. 1991,Woolliams 1989)
or on maximising the genetic gain while con-
straining the increase in inbreeding rate (Meu-
wissen 1997). No country has based its dairy
cattle breeding solely on a MOET scheme, but
many nucleus breeding programmes have been
set up to accomplish AI-breeding schemes, here
in Finland too, where we have moved from a
decentralised scheme (Mäntysaari et al. 1996)
to an open centralised nucleus scheme. Nucleus
breeding schemes are expected to increase the
genetic response in a breeding scheme by better
controlled management of animal selection, a
shorter generation interval and future prospects
of including marker assisted selection (MAS) or
other biotechnological methods in the pro-
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Table 2. The discounted genetic response in different paths in the Finnish dairy cattle breeding programme
(adapted from Korhonen and Juga 1996) and the financial returns of genetic response.

Bull sires Bull dams Cow sires Cow dams Total genetic Financial
response returns FIM

Discounted expression 0.283 0.407 0.808 0.907
Milk yield
(carrier) 97.8 265.6 303.3 -11.8 654.9 269.2
Protein yield 3.8 8.6 11.6 0.5 24.5 663.8
Days open 0.9 1.2 0.7 -0,18 2.6 -56.1
Total 876.90

gramme. Nucleus breeding may, however, im-
pair the effective population size and the accu-
racy of selection when G*E interaction would
exist. Hence the strategy of maximising the ge-
netic response with a predefined rate of inbreed-
ing (Meuwissen 1997) would be a logical choice
in effective but sustainable nucleus breeding.

A well-managed breeding programme gen-
erates substantial returns from each year’s ge-
netic response. The returns thereforeaccumulate
over years, making animal breeding a very good
investment. According to Hill (1974) the dis-
counted economic response from a single selec-
tionround at time t x(t)

can be expressed as

x
(.)

= c 'w ’ r
<.»

where c'is the discount factor, w’ is the vec-
tor of undiscounted returns over selection paths
and traits and r(t) is the selection differential.

Using the realised selection differentials giv-
en by Korhonen and Juga (1996) and following
therespective discounted expressions with a 3%
interest rate for a 25 year period for bull sire,
cow sire, bull dam and cow dam paths (Table 2)
and multiplying the discounted selection differ-
entials by the rescaled economic values from
Table 1, we achieved an economic response of
FIM 876.9 per cow. Negative weight for fat con-
tent has been excluded from the total merit in-
dex since 1996 and no negative trend is expect-
ed, which is why the change in fat traits was not
included in this calculation. A horizon of 25
years reflects slightly more than three genera-

tions with 7.6 years of average generation inter-
val (Korhonen and Juga 1996), which is long
enough to be equal to the asymptotic rate of re-
sponse in a continuing programme (Hill 1974).
The long perspective causes some problems, too,
since the method uses implicit assumptions of
the same economic values and similar selection
within selection paths over the years.

The response is accumulated over successive
selection rounds, which is typical only of ani-
mal breeding investments. Note that when the
economic genetic response is cumulative, the
costs are not, hence a profit could still be made
even if the yearly costs were greater than the
returns from the yearly gain. However, with rel-
atively low discount rates, as today, when the
real interest rate is low, the profit horizon can
have a major effect on the expected total gain
(Weller 1994). Increasing the discount rate to 5%
would have approximately the same effect as
reducing the time horizon to 20 years.

Concluding remarks
Genetic evaluation is a powerful tool for the se-
lection of animals. The animal model BLUP is
now a method of choice for calculating breed-
ing values with high accuracy. Increased com-
puting power permits the use of complicated
multiple trait models including direct and ma-
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ternal effects in dairy cow evaluation.The meth-
od requires the estimation of reliable genetic
parameters, which is a challenging task. A new
era in dairy cattle genetic evaluation is the across
country comparison, which gives more accura-
cy to the import and export of superior semen,
embryos and live animals and to joint breeding
programmes between countries.

The importance of functional traits such as
udder healthand daughter fertility is clearly dem-
onstrated in economic values. The costs includ-
ed in the calculation were direct costs; animal
welfare or other ethical aspects were not empha-
sised. Including these factors would inevitably
increase the economic value of such traits. Hence
more emphasis should be placed globally on
evaluating traits other than production ones and
on calculating a total merit index giving the
maximum response in the total economic value
of milk and meat production. Total merit indi-
ces, which put the breeding goal into effect in

each country, shouldreally reflect the local eco-
nomic and environmental circumstances to al-
low variations for selection practices between
countries. This would maintain the genetic vari-
ation in the global breeding population and en-
able alternative genetics to be imported from other
subpopulations when the population size of a
country is limited.

Animal breeding was found to be a very cost-
effective investment, resulting in returns ofFIM
876.9 per cow from each round ofselection when
the gene flow was followed for over 25 years in
Finnish dairy cattle breeding programme. And
yet the predicted genetic response in this pro-
gramme is only moderate, leaving much room
for improvement in all parts of the programme.
Future advances in prediction methods, nucleus
schemes and international co-operation will
doubtless improve the returns for the benefit of
dairy farmers.
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SELOSTUS
Perinnöllinen edistyminen suomalaisessa lypsykarjan jalostusohjelmassa

Jarmo Juga jaUlla Voutilainen
Kotieläinjalostuskeskus - FABA

Tämän kirjallisuuskatsauksen tavoitteena oli selvit-
tää suomalaisen jalostustutkimuksen tärkeimpien tu-
losten vaikutusta suomalaiseen lypsykarjan jalostus-
ohjelmaan ja tarkastella tiedon keruuseen, maiden si-
säiseen sekä maiden väliseen jalostusarvojen lasken-
taan, taloudellisten painokertoimien laskentaan ja
eläinten valintaan liittyviä mahdollisuuksia ja ongel-
mia. Lisäksi tavoitteena oli arvioida uudelleen suo-
malaisen lypsykarjan hedelmällisyyden, utaretervey-
den ja tuotanto-ominaisuuksien taloudelliset arvot ja
perinnöllisen muutoksen taloudellinen merkitys suo-
malaisessa lypsykarjan jalostuksessa.

Utarehoitojen taloudellista arvoa määritettäessä
otettiin huomioon 1) utaretulehduksen hinta mukaan
lukien pois heitetty maito ja hoitokulut, 2) maidon
hinnan aleneminen korkean solupitoisuuden vuoksi,
3) lisääntyvät lehmien uudistuskulut ja 4) karjan alen-

tunut maitotuotos, mikä johtuu suuremmasta ensikoi-
den osuudesta. Korkea soluluku ilman näkyvää uta-
retulehdusta alentaa maidosta maksettavaa hintaa ja
johtaa lopulta eläimen poistoon. Hedelmällisyyshoi-
tojen kustannuksiksi sisällytettiin 1) hoitokulut,
2) lisääntyneet uudistuskustannukset ja 3) karjan
alentunut tuotos. Tyhjäkauden kustannuksiksi lasket-
tiin 1) ylimääräiset siemennyskulut, 2) lehmän alen-
tunut vuosituotos ja 3) alentunut syntyvien vasikoi-
den lukumäärä.

Kotieläinjalostusinvestoinnilla on erittäin hyvä
kustannus/hyöty -suhde, sillä yhden valintakierrok-
sen taloudelliseksi arvoksi saatiin 876,9 mk lehmää
kohden seuraamalla valittujen eläinten geenivirtaa
seuraavien 25 vuoden ajalta ja diskonttaamalla talou-
dellinen arvo nykyhetkeen.

217

Vol. 7 (1998): 207-217.

AGRICULTURAL AND FOOD SCIENCE IN FINLAND


