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INTRODUCTION 
In the breeding programme of the Royal Dutch Warmblood Studbook, young breeding stallions 
have to participate in a central stationary performance test (CSPT) of 70 days. The stallions are 
pre-selected out of about 500 stallions in a one-day field test: the so-called first stallion 
inspection (FSI). The high genetic correlation between CSPT traits and the breeding goal traits 
dressage and show jumping, justify the high significance of the CSPT (Huizinga et al. 1991).  
The relevance of the FSI observations within the selection programme has not yet been studied. 
Because of the relative high selection intensity of about 70 stallions selected out of 500 
submitted for presentation, the FSI has a high potential to improve the genetic level with 
respect to the breeding goal traits. Hence the objective of this study is to estimate the genetic 
relation between FSI and the breeding goal traits: performance in dressage and show jumping 
competition. 
 
MATERIAL AND METHODS 
Data on 2357 stallions were collected on the annual FSI during the years 1994 through 1999. 
The stallion inspections took place at one central station over this period. Each individual 
stallion was scored for walk, trot, canter and balance, based on the combination of a 
presentation in hand on a hard surface and free movement in an indoor arena. The jumping 
traits power, technique and take-off were scored during free jumping in an indoor arena 
(Huizinga et al. 1991).The trait walk was only scored in the years 1994 and 1996. 
The judging team of three persons gave one score per trait to each stallion. Scores are on a 1 to 
10 scale with an increment of 0.5.  
The sport competition data included “highest levels” in sport (Huizinga 1987). The lifetime 
total reflects the level of performance of the horse in a competition discipline. These lifetime 
totals, consisting of a character and number combination, are transformed to a linear scale. A 
square-root transformation is applied to accomplish a more normally distributed error term 
(Huizinga 1987). Competition results of 23,897 horses that participated in dressage and 22,811 
horses that participated in show jumping during the years 1981-2000 were available.  
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Genetic parameters of the traits of FSI were estimated using the following model: 
 
Yijkl = agei + yearj + thok + animall + eijkl  (Model 1) 
 
where, Yijkl is the observed score on the kth animal; agei is the fixed effect of the ith age (i = 2½ 
years (n = 2242), ≥ 3 years (n = 70)); yearj is the fixed effect of jth year of inspection (j = 
1994,…,1999); thok is the fixed effect of the kth class of thoroughbred percentage (k = 0, 12½, 
25, 37½, 50, ≥ 62½) and animall is the random effect of the lth animal (l =  1,…,2313); eijkl is 
the residual error term. 
Genetic correlations among the FSI traits were estimated in multivariate analyses using 
model1. 
 
The competition data were analysed using the following model:  
 
Yijk  = (age ∗ sex)ij + animalk + eijk  (Model 2) 
 
where, Yijk is the observed competition performance on the kth animal (dressage, show 
jumping); agei is the fixed effect the ith age (dressage, show-jumping i = 4 yr.,…, ≥ 10 yr.) ; 
sexj is the fixed effect of the jth sex (stallions, mares, geldings); animalk is the random effect of 
the kth animal (dressage k = 1,…,23 897; show jumping k = 1,…,22 811); eijk  is the random 
residual term.  
 
The genetic parameters were estimated using the ASReml software package (Gilmour et al. 
2001). The pedigree of each individual was traced back two generations. Genetic and 
phenotypic correlations between the FSI and competition traits were estimated in bivariate 
analyses. In total the pedigree file included over 75,000 animals.   
 
RESULTS AND DISCUSSION 
The traits scored at the FSI had moderate to high heritabilities (Table 1). Heritabilities for 
jumping were generally higher than for movement. We are not aware of publications about 
genetic analyses of one day tests, because stallion tests are usually stationary performance tests 
for a longer period of time. Our results were in agreement with estimates from the stationary 
performance tests as reported by Brockman and Bruns (2000) and Gerben Olsson et al. (2000), 
except for canter. According to the judging team, the stress of a one day test probably affects  
most canter, resulting in a lower estimate for canter. Movement traits showed  mutually 
positive correlations with genetic correlations being higher than phenotypic correlations. The 
same, but even more profound, applied on the group of jumping traits with genetic correlations 
approaching unity. This may indicate that these jumping traits are affected by the same gene 
complex. For breeding purposes the number of jumping traits to be scored can therefore be 
reduced. The movement traits walk and trot showed considerable negative correlations to the 
three jumping traits, whereas the movement traits canter and balance had only low genetic 
correlations to the jumping traits, ranging from -0.09 to 0.17.   
 

Session 05. Horse breeding Communication N° 05-03 



7th World Congress on Genetics Applied to Livestock Production, August 19-23, 2002, Montpellier, France 

Table 1. Heritabilities (diagonal), phenotypic (above diagonal) and genetic correlations 
(below diagonal) of the first stallion inspectionA 

 
Traits Walk Trot Canter Balance Take-off Technique Power 
Walk 0.37 0.58 0.56 0.57 0.13 0.14 0.16 
Trot 0.86 0.50 0.69 0.82 0.13 0.07 0.11 
Canter 0.70 0.75 0.25 0.87 0.29 0.26 0.27 
Balance 0.79 0.88 0.94 0.37 0.24 0.20 0.21 
Take-off -0.45 -0.32 0.08 -0.06 0.46 0.79 0.82 
Technique -0.43 -0.33 0.10 -0.09 0.96 0.55 0.81 
Power -0.42 -0.28 0.17 -0.02 0.97 0.97 0.62 

AExcept for walk (s.e. = 0.11), the s.e.'s of the heritabiliy estimates ranged from 0.05 to 0.06.  
 
Table 2. Genetic (rg) and phenotypic (rp) correlations between traits scored in FSI and 
performance in dressage and jumping competitionA 
 

Traits Dressage  Show jumping 
 rg rp  rg rp 
Walk 0.72 0.03  -0.45 0.02 
Trot 0.58 0.16  -0.36 0.02 
Canter 0.37 0.11  0.06 0.06 
Balance 0.53 0.18  -0.14 0.04 
Take-off -0.48 -0.04  0.92 0.26 
Technique -0.46 -0.04  0.81 0.26 
Power -0.48 -0.04  0.85 0.23 

A The s.e. of the rg and rp ranged from 0.05 to 0.17 and from 0.04 to 0.08, respectively. 
 
The estimates from FSI may be biased upwards, due to presentation of the young stallions in 
sire groups, rather than in random order. Upward bias may also be caused by auto correlation 
among the traits: if a horse refuses to jump the scores on all jumping traits will be low. A 
somewhat less obvious example is the judging of balance in relation to trot and canter. 
Estimates of the heritabilities of dressage and show jumping in competition were both 0.14 ± 
0.04 and were in agreement with earlier results (Huizinga and Van der Meij 1989, Koenen et 
al. 1995). The jumping-associated traits from the FSI were genetically highly correlated to 
show jumping (Table 2). Similarly, dressage in competition had considerable genetic 
correlations with the movement traits of the FSI. On the other hand, the genetic relation of 
jumping in the FSI is negatively correlated to dressage in competition. Similarly, the 
movement traits of FSI related negatively to show jumping in competition, except for canter. 
The negative relations of dressage in competion and jumping in FSI and vice versa, agreed 
with the genetic relation between jumping and movement traits in FSI (Table 1).  
The heritabilities of the competition traits indicate that the efficiency of direct selection on 
competition data is low. Moreover, these data are available at a much later age of the stallion 
and thus prolonge the generation interval. It is therefore obvious that breeding programmes 
should put a high emphasis on CSPT data (Huizinga et al. 1991, Burns and Schade 1998).  
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Compared to CSPT traits (Huizinga et al. 1991), the genetic parameters of FSI  are lower. 
Moreover, the genetic relation of CSPT traits to the traits of the breeding goal is also higher. 
However, the much larger selection intensity of FSI and the availibility of the data at an earlier 
age would favour the use of FSI data in the breeding programme. Moreover, a one-day field 
test is cheaper than a 70 days test. For a correct evaluation of the usefulness of the alternative 
breeding programmes, the selection response of each programme should be compared. 
However, breeders should realise that during a CSPT  traits like ride ability, character and 
endurance can be observed as well. The most optimal breeding programme is likely to combine 
both sources of information, weighted according to their significance with respect to the 
breeding goal. 
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