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SUMMARY
Breeding values for stationary performance tested stallions 

are estimated by applying simplified selection indices considering 
stallions' own performance only. Results from riding horse 
competitions are being used for estimating breeding values of 
individual horses and sires by applying a BLUP animal model. 
Genetic trends can be shown by averaging estimated breeding values 
of horses over years.

INTRODUCTION
Riding horse breeding in the Federal Republic of Germany is 

based on various methods of performance testing of mares and 
stallions. The stationary performance testing considered as an 
own performance test of stallions and mares takes place under 
standardized environmental conditions which are different from 
those to which riding horses are normally exposed. Stallions are 
additionally tested by a test of their offspring at competitions. 
The present paper deals with different methods of estimating 
breeding values.

MATERIAL AND METHODS
The stationary performance .testing has been followed uniform 

rules for several years at different test stations. Every year 
about 280 three years old stallions are tested at 6 stations with 
30 stallions within each test group, test duration being 100 days. 
Stallions being older than 3 years at date of final test are 
handicapped. Performance traits measured during the testing 
period (riding and jumping ability, gaits, cross country/racing, 
character/temperament) are mostly assessed subjectively either by 
the trainer or by several judges or riders working independently 
of one another. Estimates of population parameters have been 
presented by Bruns et al. (1985).

After having passed the stationary performance test stallions 
are being used for breeding. Their progeny take part in 
competitions, the results of the A and B competitions are 
registered by the German Riding Association (FN), only for the 
best 30% of all horses started in competitions error points and 
earnings are recorded. These data are supposed to be used for 
progeny testing of stallions. However, the variation of progeny 
group size is immense (from 0 to 600 progeny per sire), 50% of all 
stallions are represented by less than 5 progenies and 25% and 15% 
by more than 20 progenies in a data set of several years from 
jumping and dressage competitions. The number of stallions start-
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ing in competitions is increasing and has reached 10% of all 
stallions used in breeding. The best proven performance trait 
with respect to the highest heritability is the logarithmic 
earning per placing as shown by Meinardus (1988). The data set 
comprises 1.9 and 0.7 million earnings per placing in jumping and 
dressage competitions over the last 13 years and grows yearly by 
200 and 80 thousand earnings, respectively.

RESULTS
Stationary performance testing of stallions involves testing 

of about 30 contemporary stallions of the same age under standard 
test conditions. The phenotypic traits measured are being used 
for estimating breeding values which provide the basis of 
selection within contemporary groups. For this situation the 
selection index for estimating breeding values is considered to be 
suitable. Instead of deriving optimal index weights the factors 
for the performance traits measured were derived such that the 
expected genetic progress in the traits of the overall breeding 
value equals a given value (Bruns et al, 1985)

This procedure was used to establish a general index as well 
as specialized indexes for the two antagonistic traits, riding and 
jumping ability (table 1). The breeding values are estimated on 
an annual basis using deviations from group means within years and 
stations as phenotypic informations. Information from relatives 
tested on station are not used because of only little gain in 
accuracy. So far breeding values of stallions cannot be compared 
across years and stations, and selection has to be within test 
groups only. If nation wide breeding decisions are wanted, BLUP- 
procedures with a complete relationship matrix may be best.
Table 1: Weights of index traits (b%) and expected selection 
response (AG %) (Bruns et al. (1985))

general riding jumping
trait b AG b AG b AG

riding ability 30 20 55 26 0 7
jumping ability 15 17 0 1 55 50
cross c/racing 18 13 5 13 15 13
gaits 15 23 21 30 0 6
character/temp 22 27 19 30 30 24

b economic weights = partial index weights AG (general index, in 
total) = 75%AG (optimal index, in total)

Estimates of genetic trends based on stationary performance 
test results have not been achieved. They would easily be 
accessible by changing to BLUP-procedures.

For competition tests Meinardus (1988) developed a BLUP 
animal model which takes various environmental effects such as sex 
and age of the horse, regional and seasonal effects of the 
competition, as well as rider's quality group as fixed effects 
into account. In addition the additive genetic and permanent 
environmental effects of each individual horse are in the model as
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random factors. The inclusion of all relatives has considerable 
advantages in the estimation of breeding values based on horse 
competition results: complete and correct inclusion of all per
formances of all relatives assures higher accuracy, breeding 
values can be estimated also for horses without own competition 
results, breeding values are adjusted for the genetic level of 
mates, older and younger stallions are comparable. The estimation 
procedure has been applied since 1989 separately for dressage and 
jumping competitions and involves a solution of the equations by 
combining Gauss - Seidel and Jacobi - Iteration. The correlation 
between breeding values of individual horses estimated in dressage 
and jumping competitions is 0.14 based on 43512 results. The 
accuracy of estimating breeding values of individual horses and 
sires averages 0.61 and 0.57 ranging from 0.42 to 0.72 and 0.21 to 
0.98, respectively.
Table 2: Means and standard deviations of estimated breeding 
values of individual horses based on competition results 
(Meinardus, 1988)

number of horses standard means w/i year of birth
competition 1970-74 1975-82 deviation 1970-1974 1975-1982

jumping 7419 31316 23.25 98.26 102.10
dressage 5371 20594 22.00 97.35 102.45

breeding values for horses born in different years is estimated 
for jumping and dressage competitions (table 2). According to 
those results there has been considerable change in the horse 
population over a period of 13 years which equals 1/5 and 1/4 
standard deviation of the estimated breeding values.

There are no breeding values for performance tested mares 
estimated. But the phenotypic<measurements of mares, which are 
mainly subjective scores, are averaged and taken as absolute 
values for describing the overall performance of the mares. This 
procedure can be improved by weighing the phenotypic measurements 
according to their genetic value given an adequate large 
contemporary group. This applies for the stationary as well as 
for the field performance test.

DISCUSSION
Performance testing of stallions and mares have been 

intensified over the last years. Concentration is on measuring 
riding and jumping ability either under stationary or competitive 
conditions. The newly applied methods of estimating breeding 
values will be further developed and will increase the interest of 
practical breeders in the performance testing of horses even more. 
The international competition will also demand more efficiently 
applied breeding methods for riding horses.
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