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INTRODUCTION

A primary task of animal breeders is  to evaluate the genetic merit of 
potential breeding animals fo r selection purposes. This objective deals with 
both comparisons of groups of animals (populations, breeds or s t ra in s ) ,  and 
of ind iv idua ls w ithin a group. More e ffic ien t methods fo r prediction of 
breeding values have been developed and used during the la s t  10 years as capa
c ity  and e ffic iency  of computers have increased.

The technical application in the storage and use of frozen semen, embryo 
transfers and development in the area of freezing and sexing embryos, have 
widely broadened the prospective sources of genetic material that are or might 
be availab le  fo r  se lection and rapid incorporation into other populations 
despite of th e ir  locations. The normal practice of s ire  evaluation w ithin a 
population therefore need to be extended to evaluation across populations and 
countries.

Already, fo r more than a decade, the selection of bull s ire s  of the 
Frie sian  breed has been practiced in an almost world-wide gene-pool o f progeny 
tested b u lls  of d iffe rent stra in s. The re su lt of th is  being that North-American 
Holste ins in a short period of time have exerted dominating influence in many 
Frie sian  cattle  populations. Although genetic material superior to availab le  
domestic sources often has been imported, appropriate information to base such 
decisions upon might often have been d if f ic u lt  to obtain. Accurate s ire  
evaluation across countries requires known genetic differences between the 
populations; accurate estimated breeding values of potential animals w ithin 
the populations; and the way these breeding values are expressed. According to 
an international review by G ailla rd  et a l . (1977) th is  area shows a very 
heterogenous picture. Estimated breeding values are expressed in d iffe rent ways 
(predicted difference, breeding value or re lative  breeding value of the bull or 
of future daughters, etc.) in re lation  to various de fin it ion s  of genetic bases 
representing time-periods wide apart. Therefore, the se lection of bull s ire s  
across countries often has been inaccurate.

The importance of more accurate s ire  evaluations across countries have 
been stressed and e ffo rts  to carry out such evaluations have been made in 
several countries (GJ01 Christensen et a l. ,  1977; Powell, 1979; Duplan, 1980; 
Heiman, 1980; Ph ilip sson , 1980; Brands, 1981). A working group of the European 
Association fo r Animal Production (Gaillard  et a l. ,  1977), and presently a 
committee of the International Dairy Federation (IDF, 1981), has given guide
line s fo r improving the information and accuracy of international bull compari
sons.
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Other efforts to fac ilita te  such comparisons are made by the FAO-guided 
experiments in Poland and Bulgaria where genetic differences between defined 
AI bull populations of 10 Friesian stra ins and 8 red cattle breeds respectively 
are being estimated. In pig production the well-known international experiment 
conducted by King et al. (1975), using the Norwegian Landrace as a control 
population, is  an example of an effort to more accurately estimate genetic 
differences between various European pig populations.

Although the problems that arise in comparisons of genetic stock across 
populations and countries are principally  the same for most species, their 
importance w ill greatly depend on the type of t ra it s  that are considered and 
the reproductive rate and generation interval of the animals in question.

This report w ill focus on problems in extending s ire  evaluations of dairy 
cattle for use across countries. Current breed comparison theory w ill also be 
b rie fly  reviewed, and some remarks w ill be given in relation to pigs and beef 
cattle.

BREED COMPARISON THEORY

The efficiency of breed comparison experiments could be determined mainly 
by the ir precision in estimating breed differences at various costs and the 
app licab ility  of these differences. Results for d ifferent breeds could be 
measured in both genetic and monetary terms compared to continuous breeding 
with the native breed. Various experimental approaches can be taken depending 
on questions raised. For instance, Connolly and Cunningham (1975) have laid 
out designs for optimal beef cattle comparisons meeting certain sta tist ica l 
properties or experimental costs in proving breeds being different from each 
other for a single tra it  of varying he ritab ility . H ill (1974) on the other hand 
outlined experimental designs to explore the maximization of the returns in 
terms of monetary benefits to the industry.

In selecting breeding stocks from foreign populations, i t  is  not very 
like ly  that the stocks w ill be random samples from these populations but w ill 
be most like ly  highly selected animals. Decisions to use selected foreign 
breeding stock could then be determined by the benefits of using selected 
foreign animals in comparison of that of using best possible native stock.

Smith (1976) outlined the theory of breed comparisons in relation to the 
variance of estimated breed differences for various types of comparisons 
(Table 1). A very useful guide for e ffic ient estimations of the genetic 
differences between foreign and native populations is  provided. The examples 
outlined by Smith (1976) assume that comparisons are being made between progeny 
of imported foreign (F) parents (semen) and of native (N) stock, that the 
parents are unrelated random samples of each breed, and that the offspring are 
born and raised in a common environment. The variance (V§) of a breed mean 
comprising s s ire s mated to d dams with n progeny per mating is  given as:

1+(n-1)-t+n(d-1)*t.
Vg = ------------- --------------  (Smith, 1976)
D n-d-s

where ta and t^ are the phenotypic correlations between f u l1-s ib s and ha lf-sib s 
respectively. In the case a foreign breed is  compared to a large national test 
sample the variance of the la t te r 's  mean can be ignored and thus the variance 
of the genetic difference (Vq ) between the breeds equals V§ .

N-F F
As can be seen from Table 1, direct purebred comparisons show the highest 

efficiency, while indirect crossbred comparisons would be the least e ffic ient 
in terms of the number tested. S t i l l  because of costs involved crossbred
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comparisons might be quite favourable as large numbers are much easier 
obtained. As pointed out by Smith (1976) any genetic matching between the test 
groups w ill also reduce the variances.

Table 1. Variances (V(G)) of the estimates of the genetic difference (G)
between a native breed (N) and a foreign breed (F) using imported 
breeds, s ire s  or semen (adapted from Smith, 1976)

Form of comparison Estimate of G Type of sample1^ V(G)2) ,

Direct comparison
(same location) 
Purebred (N-F) Breed N:n.t.s. V

Breed N:s.t.s. 2 (V)
Crossbred 2 [NxY-FxY1] (NxY):n.t.s. 

(NxY):s.t .s.
4 [V*J
4[2V*-Jh2RYY,]

Indirect comparisons 
(different loca
tions and a third 
breed C imported 
into two countries)
Purebred (N -C )-(F -C ') N, F:n.t.s. 2V-2h2Rr r ,

N, F :s.t.s. 4V-2h2Rcc>
Crossbred 2 [(NxY.-CxY1 x)- 

-(FxY2-C‘xY '2)]
s.t .s. 4 [4V*-Jh2Rcc,-h2RYY.]

| n .t.s. = national test sample; s.t .s. = special test sample.
) V = Variance with s s ire s, d dams per s ire , n offspring per dam; V* = 

variance with s s ire s, d* dams per sire , n offspring per dam. R, • = average 
genetic relationship between the parents of the two test groups.J

SOME APPLICATIONS OF THEORY AND PROBLEMS IN DAIRY CATTLE COMPARISONS 
Experimental design

As cattle experiments are costly, analyses of f ie ld  data from milk
recording schemes are often used as substitutes. However, the lim itations of 
such data are obvious: Semen has been imported from mainly well proven bulls 
and the matings usually have not been random. Daughters of foreign bulls are 
often given a preferential treatment. The biases in estimates from such data 
can be alleviated by experiments based on progeny test resu lts of F1-bul1s used 
simultaneously with native bulls in regular progeny testing schemes as reported 
by Skjervold and 0deg8rd (1979) and Philipsson (1980). The advantage of more 
unbiased results from such a design, however, are somewhat balanced out by less 
precision and a longer experimental period. The examples of Smith (1976) cover 
experiments with purebred and F1-progeny. Another generation is  involved when 
semen is  imported from the grandsires. Furthermore, these bu lls are not random 
samples but are selected bu lls with reasonably accurate estimated breeding 
values in the ir home countries. This implies that

a) In order to avoid biases in breed comparisons, adjustments of the results 
need to be done due to possible unequality of the selection d iffe rentia ls 
practised when selecting bull s ire s of the two stra in s under comparison;

b) The stra in  differences, as expressed by the grandprogeny, need to be multi
plied by four to give an estimate of the total difference in genetic merit
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between the stra in s. This difference then also includes twice the heterotic 
effects. Consequently the variance of the stra in  difference w ill be 16 time: 
that of a purebred comparison estimate of equal s ize ; and

c) The expected variance of the strain differences should not be noticeably 
reduced i f  the bu lls represent a normal group of selected bull s ire s rather 
than a random sample. This assumes that parameters applied for the estima
tion refer to the "steady state" of the selection procedure practised in 
each breed, as shown by Fimland (1979).

In Table 2 expected standard errors are given for th is  type of comparison 
as well as for evaluations based on F1-progeny when family structure varies. 
According to the formulas applied the comparisons with special test samples 
require twice as many sire s as the comparisons with a large national test 
average with equal number of progeny per sire . In the same way back-cross 
comparisons need four times as many sire s for equal variance as in the F1-case. 
Under practical conditions a standard error of 3-5% (one-fourth of a standard 
deviation) seems re a lis t ic  to obtain in a direct back-cross comparison with 
a national test average.

Table 2. Expected standard errors (%) of genetic stra in  differences in milk 
y ie ld  estimated from F1- and back-cross progeny (BC), respectively, 
in direct comparisons with large national test samples (n .t.s.) vs. 
special test samples ( s . t . s . ) of equal size (h2 milk y ie ld  = 0.25;
C.V. = 16%)

No. Of 
daughters 
per sire

Testing

method
gene
ration

No. of s ire s

5 10 20 40

10 n.t.s. F1 5.7 4.0 2.8 2.0
BC 11.3 8.0 5.7 4.0

s.t .s . F1 8.0 5.7 4.0 2.8
BC 16.0 11.3 8.0 5.7

20 n.t.s. F1 4.7 3.3 2.4 1.7
BC 9.5 6.7 4.7 3.3

s.t .s . F1 6.7 4.7 3.3 2.4
BC 13.4 9.5 6.7 4.7

80 n.t.s. F1 3.9 2.8 1.9 1.4
BC 7.8 5.5 3.9 2.8

s.t .s . F1 5.5 3.9 2.8 1.9
BC 11.0 7.8 5.5 3.9

The large-scale cattle experiments conducted by FAO should provide useful 
information of stra in  differences. The young AI bu lls in the experiments are 
supposed to be random samples of given years from well defined populations.

With the scope of the Polish experiment, comprising about 8,000 cows out 
of 40 bu lls from each strain, i t  means that the genetic difference in milk 
production between any two stra ins could be estimated with a standard error of 
about 2.4%. Already at approximately 160 F1-animals tested per stra in , as 
provisionally  reported by Stolzman et al. (1981), a standard error of a genetic 
stra in difference of about 4% could be expected. At twice as many progeny, 320, 
the error reduces to 3%. With the same s ire s represented only marginal
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reductions of the errors in estimating stra in  differences w ill be obtained by 
including further F1-progeny per stra in .

Components of genetic variance to be measured

Depending on the experimental design, or f ie ld  data availab le, varying 
amounts of the heterotic effects are included in the breed differences. As most 
experiments have to be based on crossbreds, heterotic effects are d if f ic u lt  to 
avoid. I f  d iffe rent degrees of re lationsh ip  can be obtained, estimates of 
heterosis might be possib le  to obtain as has been outlined fo r f ie ld  conditions 
by Fimland (1975) fo r a Norwegian crossbreeding experiment with dairy cattle.

However, the effects of heterosis on milk production are in general found 
to be of minor importance: Jongeling et a l . (1979) found an almost linear 
increase in production with increasing percentage of Holstein genes in the 
German Frie sian  breed. Neither in the Dutch experiment with Frie sian  stra in s 
(Oldenbroek, 1980) nor in the Norwegian crossbreeding t r ia l (Skjervold & 
(Jdegcird, 1979), any s ig n if ica n t heterotic effects on production were found.
For growth rate and reproductive performance heterosis might be important but 
as far as c ro ssing  d iffe rent Friesian  stra in s these effects seem so fa r also 
to be of minor importance (Oldenbroek, 1980).

Crossbred comparisons estimate the d irect genetic effects and do not 
usually include any maternal components. For a t r a it  such as calving perfor
mance the experiment would need to be designed in such a way that maternal and 
d irect genetic e ffects can be separated as was shown by Oldenbroek (1980).

Interaction components for genotype and environment have been generally 
not considered to be important in dairy cattle. Recent studies by Jongeling 
et a l. (1979) and Danell (1982) indicate very high genetic correlations 
(rg >0.9) fo r production obtained at quite d ifferent herd y ie ld  leve ls.
However, i f  the breeds are of quite d ifferent size and environments are va stly  
d iffe rent, fo r instance disease resistance plays an important role in one 
environment but not in the other, the ap p lic ab ility  of the re su lts  may be 
reduced.

Influence of production level

In interpreting breed comparison re su lts and ind ividual s ire -proofs 
obtained at d iffe rent production levels i t  i s  essential to take into account 
any effect that production level might have on the variance of the tra it .

According to several studies within a breed (e.g. Syrstad, 1966 and 
Danell, 1982) there is  a clear dependency between variance and mean. In a 
Swedish study by Danell (1982) involving f ir s t - la c ta t io n  daughters of a ll 
young Al b u lls  tested in a 15-year period, both the phenotypic and the additive 
genetic variance increased with increasing production level as is  displayed in 
Table 3. Increased variances and rather stable coeffic ients of variation  was 
found also fo r fa t y ie ld  and fat-corrected milk.

Bar-Anan et a l. (1982) found in an analysis of Is ra e li data no increase 
in genetic variance with production level in f i r s t  lactations, but only in 
la te r lactations. However, the variance among young b u lls  was not separated 
from that caused by the simultaneously used highly proven bu lls.
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Table 3. Phenotypic and genetic variation for milk y ie ld  at different produc
tion levels (from Danell, 1982)

Production 
level of 
herdmates

No. of 
sires

Standard deviation_________

No of Phenotypic Genetic
cows ap C.V. oQ C.V.

Low (x=4133 kg) 1 578 37 280 699 16.9 321 7.8
Medium (x=4678 kg) 1 717 62 591 752 16.1 375 8.0
High (x=5086 kg) 1 392 29 817 827 16.3 434 8.5

Breed comparisons need to be carried out at different production levels.
For instance, the Polish FAO-trial with Friesian stra in s is  performed at an 
average production level of about 3,800 kg milk in the f i r s t  lactation, while 
the resu lts in some cases are going to be applied at 2-3,000 kg higher levels.
In the comprehensive fie ld  part of th is experiment Stolzman et al. (1981) 
reported the difference between the highest and lowest yie ld ing F1-strains to 
be 786 kg of milk, which amounts to 20.6% of the average yie ld. Jasiorowski 
et al. (1981) reported from a part of the same experiment, where cows were more 
intensively fed at experimental farms, the same stra in s being in top and bottom, 
but with a difference of 1,005 kg, or 20.2% of the average y ie ld  (4,970 kg). 
Jongeling et al. (1979) also found in a German study that production differen
ces between Friesian stra ins increased with increased herd production levels.

Thus most studies indicate the necessity to consider effects of production 
level before breed comparison results are being applied at other production 
levels. Adjusting the variance of milk y ie ld  to be independent of production 
level seems mainly to be accomplished by transforming the resu lts to a re lative 
scale.

Definition of populations and bases for evaluation

A main purpose of international cattle breed comparisons is  to provide a 
basis for evaluation of future semen exchange. Most experiments deal only with 
Al populations. Thus, interpretations of resu lts only refer to that part of the 
cattle populations. It s  genetic level in relation to the non-AI population may 
vary greatly between countries depending on the breeding structure. However,
"Al populations" may mean cow populations sired by A l-b u lls ,  or a ll bu lls used 
in Al at given period of time, or a specific group of A l-b u lls  c la ss ified  by 
year of b irth, as in the FAO-trials, or year of f i r s t  progeny test results.
Also A l-bu lls  may not always mean the same thing, but is  in th is context used 
for bu lls sampled by Al for multi-herd proofs.

One crucial point in extending breed comparisons to sire-proofs of 
individual bu lls in different populations undergoing genetic improvement is  
the defin ition  of genetic base used for s ire  evaluation. In systems with rolling 
base, comparisons are made to current genetic leve ls. In the fixed base, 
comparisons are continuously made to an unchanged base population representing 
an earlie r, and lower, genetic level. For instance, when evaluating North- 
American sire-proofs for European purposes it  is  essential to consider that 
o ff ic ia l sire-proofs in both USA and Canada, although not comparable with each 
other, are given in relation to fixed base periods 12-13 years apart from 
ro llin g  bases presently applied in many European countries.
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When e stab lish ing  genetic linkages between d ifferent populations either 
through special experiments or analyses of f ie ld  data, i t  is  thus important 
that they can relate to defined base periods. I f  the trends in average s ire - 
proofs are known fo r the populations in question, la te r comparisons between 
s ire -proofs can a lso  be made.

Special problems to achieve estimates of the trend in average sire -proofs 
occur in evaluation systems where ro ll in g  bases are used not only for 
expressing current breeding values but also for the procedure of estimating 
breeding values. However, in several countries, where breeding values are 
expressed on a ro ll in g  basis, the estimation procedure is  based on a fixed 
base, and then the trend in sire -proofs can be obtained.

Transformation of breeding values

I f  re liab le  information is  available on

a) genetic d ifferences between defined reference populations of a given year
and, .

b) the standard deviation among the measurements of genetic merit (BV (breeding 
value), RBV (re la tive  breeding value), PD (predicted difference) etc.) 
w ithin each population of reference bu lls

sire -p roo fs can in theory be transformed from one country to another. I f  
values are not comparable in time also the trend in genetic merit of the 
reference populations are needed.

Generally a native country proof transformed to a RBV of a foreign 
country, could be calculated according to the follow ing formula as suggested 
by IDF (1981):

RBVp = a+b-(native country proof)

where a expresses in percentage the difference in genetic merit between the 
two reference populations at a given year and 

b is  a regression coeffic ient expressing the ra t io  between the standard 
deviations among measurements of genetic merit among b u lls  of the two 
reference populations in question.

I f  i t  i s  desired to transform the home country proof to a BVp a also has 
to be transformed to the actual units of measuring BVp.

In the case where genetic merit is  expressed as BV 's with equal standard 
deviations in both countries, b equals one, as would approximately also be the 
case i f  RBV's are used.

When the proofs are related to bases which are d iffe rent from the refe
rence populations, adjustment has to be made for changes in estimated average 
genetic merit of the two reference populations.

Example

Transforming a genetic value expressed as a PD of a bull evaluated on a 
fixed base of 1968 in the native country to a RBV related to a base of 1980 in 
a foreign country could be made as follows:
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PD
milk

+1400 lbs

Assumed average 
of all A l-bu lls 
in it ia l ly  tested in 
1980 (reference 
population in the 
native country)

+720 lbs

a is  assumed to be 8%.

rbvn Rn = 2(.14-0.0' 7.2.0-) . ioo + 100

N' 80 17 ooo

Assumed
corresponding
phenotypic
population
mean

17 000 lbs

108

S.D. among 
reference s ire s 
of 1980

S.D.n = 540 lbs 
S.D.p = 318 kg

RBVF-80 = a + RBVN-80 = 8 + 108 = 116
In the case the phenotypic population mean in the foreign country is  5,000 kg 
a BVp w ill be:

BVC Qn = 0.08 • 5000 + —  • (1400-720) = +800 kg r-oU 540
or BVP Rn = 11-6- ■■■... - 5000 = +800 kg

F-80 10q s

Sen sit iv ity  to errors in given parameters

The accuracy in transforming breeding values from one country to another 
is  of course dependent on how reliable the estimates are of both the genetic 
population differences and the actual means. In Table 4 a transformed BV of 
+1_, 100 kg is  given as RBV compared to different reference population means 
(BV from 0 to +500) at different production levels to demonstrate the effects 
of inaccuracies in these means. The range in BV corresponds well to the genetic 
trend of a 10-year period (1% per year). We assume_that the correct RBV is  110 
at an average production level of 6,000 kg and a BV of +500 kg for the latest 
batch of progeny tested bulls.

Table 4. Sen s it iv ity  in transformation of a BV_to a RBV due to inaccurate 
values of reference population mean (BV) and average phenotypic 
production level (P). Correct values: BV = 1,100, BV = 500,
P = 6,000, RBV = 110

Mean phenotypic 
production level

Reference population mean (BV)

±0 +100 +200 +300 +400 +500

5000 122.0 120.0 118.0 116.0 114.0 112.0
5500 120.0 118.2 116.4 114.5 112.7 110.9
6000 118.3 116.7 115.0 113.3 111.7 110
6500 116.9 115.4 113.8 112.3 110.8 109.2
7000 115.7 114.3 112.9 111.4 110.0 108.6

Inaccurate values up to ±10% of the phenotypic production level may 
cause errors in transformed RBV's of the magnitude of only 1-1.5%. However, 
inaccuracies in BV are much more serious. Comparing to a ten year old base 
and not adjusting for the trend in BV overestimates the RBV with approximately 
7-10 units compared to a current base. Thus i t  is  of great importance for 
transformation of sire  proofs compared at different bases that accurate values
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of reference population means are available.

The above errors should also be evaluated in the lig h t  of

a) the normal prediction errors (s.e .) of native s ire  proofs, which at a 
repeatab ility  of 70% amount to 4-5% and at a repeatab ility  of 90% to 2-3%.

b) the e rror in prediction of stra in  differences, which often can be estimated 
with standard errors of the order 3-5% as was shown ea rlie r.

After th is  review of problems and indicated size  of possib le  e rro rs, the 
total variance of breeding values fo r milk production estimated across 
countries could be summarized. Provided reasonably accurate means of reference 
populations are given, i t  seems plausib le to assume that standard errors of 
the order 4-5, 1-2 and 2-3% might e x ist fo r prediction errors of stra in  
d ifferences, transformation procedures, and lim itations in number of progeny 
for native proofs respectively. This would imply that the standard error of 
the across country evaluation (s.e.p) increases from an assumed 3% (s.e.fj) in 
the native case to about 6%.

The larger variance involved in across country evaluations of individual 
b u lls  might have several im plications. For instance, the choice of bull s ire s  
between native proven b u lls  and foreign bu lls might require the same proba
b i l i t y  in both cases of having a bull s ire  above a certain genetic leve l. I f  
th is  p robab ility  is  more than 50% a foreign bull would need to have a higher 
breeding value than the native bull. The increase is  equivalent to the d if fe r 
ence in standard e rror (s.e.p-s.e.fj) times the number of standard error units 
that correspnd to the chosen probab ility. I f  the p robab ility  70% 0.5 s .e .) ,
or 95% 1.6 s .e .) ,  was chosen, the foreign bull in that case would need to
have 1.5 and 4.8 RBV-units, respectively, higher breeding value than the native 
bull.

Thus, estimates of genetic stra in  differences and the ir e rrors allow 
approximate evaluations not only of the average merit of potential foreign 
s ire s  to be used but a lso  the r isk s  involved when substitu ting  individual 
native s ire s .  However, these across country evaluations would need improvements 
as they are subject to a se rie s of uncertain factors that would need more 
investigation. As has been shown, the most important factor is  to get more 
re liab le  estimates of stra in  differences. The frequent use of semen from the 
same bu lls in several countries in the past might provide considerably better 
information fo r ana lys is  of stra in  differences than the records obtained as a 
re su lt of early  importations of frozen semen. Furthermore, the importance of 
heterosis fo r several t r a it s ,  interactions between genotypes and environment, 
and effects due to varying production level would need more consideration 
in future experiments and analyses of f ie ld  data. This type of research, as 
well as the exchange of other information needed for across country evaluations, 
c a l ls  fo r close international cooperation.

Some remarks concerning beef and pig breed comparisons

Generally speaking, the same problems that were discussed fo r dairy cattle  
need to be considered in experiments and application of re su lts  fo r both beef 
cattle  and p igs. However, the importance of heterosis, maternal effects and 
genotype-environment interactions would probably be larger. The purpose of a 
breed comparison, therefore, might be to evaluate the crossbreeding potential, 
e.g. te sting foreign breeds as terminal s ire  breeds u t i l iz in g  the larger native 
populations as maternal breeds for a spec ific  environment.
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Sutherlands (1980) has, in a literature review of recent pig breed 
comparisons, found severe shortcomings concerning choice of experimental 
designs and in the defin ition of the populations that sampled animals repre
sent. One of the few reported experiments that contain such information, 
which is  international in concept, is  by King et a l . (1975). That study 
contains a valuable discussion on errors in various types of comparisons and 
stresses the importance of large random samples to minimize possible biases.

As generation intervals are short in pig breeding and re liab le  estimates 
of genetic trends in different populations are scarce, estimated differences 
between populations may only be relevant for comparatively short periods of 
time. This ca lls  for periodically repeated experiments. Because of costs 
involved, i t  would be advantageous i f  they could be performed on an interna
tional basis, such as that of King et al. (1975), rather than repeated t r ia ls  
in various countries. Also for beef cattle, Baker et a l. (1976), in a review 
of European beef cattle comparisons, urged more international cooperation 
in planning and performing experiments to increase the app licab ility  of the 
results.

SUMMARY

The need for genetic evaluation of animals across countries have greatly 
increased as a result of the international exchange of frozen semen.

Current breed comparison theory is  b rie fly  outlined with emphasis on the 
precision of estimated stra in differences in dairy cattle and problems in the 
application of comparison results. Issues related to both breed comparisons and 
evaluations of individual s ire s across countries are discussed.

The procedure proposed by a working group of the International Dairy 
Federation to transform breeding values for international use is  examined.
These approximated proofs are rather sensitive to errors in estimated stra in 
or breed differences, and accuracy in the genetic trend estimates for the 
reference A l-bull populations.

ZUSAMMENFASSUNG

Der Bedarf an genetischer Auswertung der Zuchttiere Liber Landesgrenzen is t  
wesentlich erhoht durch den internationalen Handel mit gefriertem Sperma.

Gegenwartige Theori der Rassenvergleichungen i s t  im Kurzen diskut.iert mit 
Schwerpunkt auf die Genauigkeit der geschatzten Unterschiede zwischen Zucht- 
lin ien  der Milchrindern. Probleme verbunden mit der Verwendung von E^gebnisse 
die nicht nur Rassevergleichungen sondern auch ind ividuelle  Bullenzuchtwerte 
liber den Grenzen berucksichtigen sind d iskutiert.

Die Umrechnung Zuchtwerte Liber Landesgrenzen entsprechend der Empfehlung 
einer Arbeitsgruppe des Internationalen Milchwirtschaftsverbandes is t  analyr 
s ie rt. Die Fehler der umgerechnete Zuchtwerte sind auf die Zuverlassigkeit den 
geschatzten Rasse-oder Zuchtliniedifferenzen und der durchschnittliche gene- 
tische Trendwerte der Populationen von KB-Bullen sehr abhangig.
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