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SUMMARY

This paper describes important general features of riding horse 
populations, summarises some literature about genetic parameters and studies 
on breeding programs neccessary for designing breeding programs with main 
emphasis on performance. Considering results from optimisation studies and the 
favourable results from analysis of data of stationary performance testing 
(SPT) of stallions, it is concluded that SPT of stallions will play a 
predominant role in future breeding programs. SPT of mares may have some 
importance for selecting mares to produce stallions. When SPT of mares is 
implemented on an adequate scale, it may have substantial value for progeny 
testing of breeding stallions. Still many questions have to be answered on 
details of the optimal breeding program for selection of performance ability. 
An approach is outlined to study the optimal breeding program.

INTRODUCTION

Selection for riding horse characteristics is carried out in a number of 
horse populations. Riding horse characteristics are related to traits 
concerning sport, conformation and health. Breeding goals are mostly not well 
defined and emphasis on considered traits differ between populations.

In The Netherlands the breeding goal for riding horses is directed to a 
well shaped, healthy horse with great abilities to perform in dressage and 
jumping competition. Breeding for performance has become very popular in 
riding horse populations since the last decade, but selection for it appeared 
to be difficult. Evaluation of breeding stallions started in the mid '70 
(Philipsson, 1975; Langlois, 1980; Arnason, 1987; Huizinga, 1987; Meinardus, 
1988), whereas thinking about breeding programs was initiated by Strom & 
Philipsson (1978) and was followed up by Hugason et al. (1987), Philipsson et 
al. (1987) and Huizinga et al. (1989). How to breed for performance in riding 
horse populations is still actual and many questions have to be answered. This 
paper describes features of riding horse populations, will raise questions to 
answer and will present proposals for designs of the breeding programmes of 
the Warmblood riding horse in The Netherlands.

FEATURES OF RIDING HORSE POPULATIONS

In general riding horse populations are small in size. Reproduction rate 
of mares is low (about 0.6 offspring per year). Because of limitations due to 
natural services and governmental laws, number of matings per stallion are 
mostly low. This indicates that in a genetic sense riding horse populations 
are relatively large and besides they are mostly unrelated with other 
populations. Use of Artificial Inseminations (Al) will certainly create the 
possibility to produce more offspring per stallion worldwide in the future. 
Generation interval is in comparison with other livestock species high and 
amounts in most populations to about 1 0  years.

As shown by reviews of Hintz (1980), Huizinga and Van der Meij (1989) 
heritability estimates for dressage and jumping at competition level vary from
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low to moderately high. This means that with a low number of offspring per 
year progeny testing will only be accurate after many breeding years. Use of 
animal models for genetic evaluation will increase accuracy slightly and will 
overcome problems related to assortative mating in horse breeding.

Traits of the breeding goal of horse populations are not sex linked. 
Therefore, in most breeding programs potential breeding stallions as well 
breeding mares are subjected to performance tests. Potential breeding 
stallions are in some countries (e.g. F.R.G. and The Netherlands) tested on 
stations during mostly 100 days and in other countries (e.g. Sweden and 
France) tested by stallion competitions. Analysis of Stationary Performance 
Testing (SPT) shows high to very high heritability estimates for the scored 
traits (Bruns et al., 1985; Huizinga et al., 1990).

The environment of SPT is controlled and can deviate from competition 
environment. Therefore, a risk of genotype*environment (G*E) interaction 
exists. In table I results are presented of analysis of data from offspring 
in competition and data from stallions in SPT. No serious indications for G*E 
could be found in that study.

Table 1 Estimated genetic parameters* for the Dutch riding horse population
—  

(1) (2)
—  

(3) (4)

(1) Dressage (SPT)
(2) Jumping (SPT)

0.64 0.37 
0.18 0.31

..........

(3) Dressage (competition)
(4) Jumping (competition) 

—

0.83 0.05 
-0.07 0.84 

—

0.10 0.20“ 
0 .00* 0.20

-J
(Huizinga and van der Meij, 1989; Huizinga et al., 1990)
* Heritabilities :diagonal

Genetic correlations .lower off-diagonal 
Phenotypic correlations :upper off-diagonal 

8 interpretation of a number of estimates

SPT showes high heritability estimates and consequently high accuracy 
during selection on individual performance. A disadvantage of SPT are the high 
costs of testing and consequently the low test capacity which results in low 
selection intensities. Testing potential breeding stallions at competition 
gives the possibility to select with much higher selection intensities. On the 
other hand accuracy of selection (heritablity) at competition level is much 
lower and information can be seriously biased by commercial interest in the 
stallions. Besides, SPT is applied at young stallions and therefore generation 
interval can be as short as possible.

Mares are mostly field performance tested (FPT) for 1 day (Thafvelin et 
al., 1980; Meinardus et al., 1986; Huizinga et al.,1990). FPT of mares shows 
low to moderately high heritability estimates for the scored traits, whereas 
the genetic correlation with competition results (the breeding goal) of half- 
sibs varied (Bruns et al. 1985; Huizinga et al. (1990). Only in the Holstein- 
Sleeswick population (F.R.G.) also mares are stationary performance tested on 
a small scale (14 days; Nissen & Kalm, 1986).

OPTIMISATION STUDIES

For the male path in the breeding program mainly Swedish studies have been
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reported. The known studies were all based on deterministic models. Strom & 
Philipsson (1978) compared a one stage (mass selection) and a two stage (mass 
selection + progeny test) selection scheme. They concluded that an individual 
performance test of as many as possible stallions is of predominant interest 
for traits with moderate to high heritability-estimates. Selection intensity 
after individual performance test should be as high as possible to reach high 
genetic progress. Hugason et al. (1987) considered a three stage selection
scheme and concluded that although potential breeding stallions were 
preselected on pedigree an individual performance test stayed of great 
importance. Philipsson et al. (1987) added that progeny testing of stallions 
may even reduce genetic progress, because of elevation of the generation 
interval and low selection intensities at the third stage. Huizinga et al. 
(1989) concluded from a three stage selection scheme that SPT was predominant 
and that young stallions intensively selected on pedigree and SPT should mate 
a high proportion of mares. The number of matings per stallion should be high. 
From a genetic viewpoint progeny testing was still valuable, although loss in 
genetic response without progeny testing was limited.

FUTURE DESIGN OF THE DUTCH BREEDING PROGRAM OF RIDING HORSES

Each year, only about 20 new, intensively selected young breeding stallions 
are needed in the present Dutch riding horse population. Therefore selection 
on conformation, gaits, health and pedigree can be at high intensity. Pedigree 
selection is applied during the stallions shows. For SPT 50 test units are 
available at this moment. According to the important role of selection on 
individual performance of potential breeding stallions and the results of 
analysis of SPT data (Huizinga et al. , 1990), the policy is to enlarge
testcapacity in the future.

Use of Al will increase number of matings per stallion enormously which 
means that less stallions are neccessary and selection intensities can 
increase.

For the female part of the breeding program, most of the born fillies are 
needed to maintain population size. Consequently, selection on conformation, 
gaits, health and pedigree is at ,a low level. Disappointing results of 
analysis of FPT of mares (Huizinga et al., 1990) are reason for the Royal 
Warmblood Studbook of The Netherlands to' plan SPT for mares of a length of 
about 4 weeks on a comparable scale as the FPT (about 700 mares per year). As 
indicated by Huizinga et al. (1990) SPT shorter than 100 days provide also 
sufficient tools for selection for performance. SPT of mares has importance 
for selecting broodmares to produce stallions and it may have substantial 
value for progeny testing of breeding stallions. In the design (figure 1) of 
the future breeding program competition data will merely be used as progeny 
test for breeding stallions.

Figure 1 Scheme of the future breeding scheme for riding horses in The
Netherlands
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RESEARCH QUESTIONS

Before designing the breeding program in detail many questions have still 
to be answered.
1. What should be the selection intensities in the male paths on the 
distinguishable selections stages (a. pedigree, b. individual performance, c. 
progeny data)
2. How important is the size of the testcapacity ?
3. How important is the increase in number of matings per stallion?
4. What can be the contribution of a SPT for mares with relation to the mare 
paths (mares to breed mares) and the sire paths (progeny test)?
To answer these questions a simulation study with use of a stochastic model 
will be started. With use of deterministic models it is often difficult to 
take account of all effects which are a result of selection (De Vries, 1988) 
Stochastic models simulate animals, the selection process and the evaluation 
system in a more realistic way than deterministic models do. For the study the 
present situation (+12,000 mated mares, ± 200 stallions) will be simulated, 
number of stallions will be reduced (200-100-50-25), test capacity for 
stallions expanded (50-100-200), test capacity for mares expanded (0-600-1200- 
1800).
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