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INTRODUCTION 
In Sweden, riding horses can participate in tests at the age of three and four years. The Riding 
Horse Quality Test (RHQT) for 4-year-old riding horses was introduced in 1973 and annually 
about one third of all 4-year-old riding horses participate in the test. Brood mares may be tested 
at either four or five years of age. The aims of this one-day field test are to provide information 
to the genetic evaluations of stallions and mares, and to evaluate overall quality of young 
sporthorses, especially their talents for dressage and show jumping. Traits tested are 
conformation, gaits under rider, jumping and health status.  
 
In 1999, a Young Horse Test (YHT) for 3-year-olds was introduced. This test replaced the 
traditional conformation show, which did not longer correspond to the demands of the market, 
nor was it a suitable tool in breeding modern sport horses. The traits scored are conformation, 
gaits at hand and free jumping. Almost 1,000 horses per year, or about 30% of all 3-year-olds, 
have been tested so far. 
 
If the results from YHT can be included in the genetic evaluations, it provides an opportunity 
to earlier and more accurate genetic evaluations of stallions and mares. Therefore, it is of great 
interest to investigate the relationships between results from the YHT and RHQT. The aims of 
the present study were to estimate heritabilities for and genetic correlations between traits 
scored in YHT and RHQT.  
 
MATERIAL 
YHT. A dataset comprising 1,819 horses evaluated as 3-year-olds during 1999-2000 was 
analysed. Conformation consisted of six subtraits; type, head-neck-body, correctness of legs, 
walk, trot and free canter. For free jumping the horses got one score for technique and jumping 
ability and one for temperament. Two indexes were calculated: as a dressage talent and as a 
jumping talent. The dressage index is the sum of the six conformation subtraits, and for the 
jumping index the scores for walk and trot are replaced by the two jumping scores. 
 
RHQT. Results from 15,398 horses that had participated in RHQT during the period from 
1973 to 2000 were available. Conformation consisted of five subtraits; type, head-neck-body,  
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correctness of legs, walk and trot at hand. The horses also got a total conformation score which 
was the sum of the five subtraits. In a riding test, individual gaits were judged under rider. The 
score for jumping consisted of either free jumping, jumping under rider or an average of both 
whenever both were registered (changes had been made over the 28-year period of recording). 
For both gaits and jumping the horses also received a temperament score. All horses obtained 
calculated scores as promising dressage and jumping horse. 
 
YHT and RHQT results. To estimate the genetic correlations between traits tested at YHT 
and RHQT the two materials described above and a pedigree file, were merged. There were 
343 horses that had participated in both tests. 
 
METHODS 
A multiple trait animal model was used to estimate (co)variances for the traits tested in YHT 
and RHQT. Parameters were estimated by use of restricted maximum likelihood (REML) 
procedures in the DMU-package (Jensen and Madsen, 1994). The following animal models 
were used for traits tested in YHT (Model I) and RHQT (Model II): 
Yijl = µ + place/yeari + sexj + animall + eijl  (Model I) 
Yijkl = µ + place/yeari +sexj + agek + animall + eijkl (Model II) 
where Yijk / Yijkl is the score of each trait for lth horse, µ is the population mean, place/yeari is 
the fixed effect on the ith combination of place and year, sexj is the fixed effect of the jth sex, 
agek is the fixed effect of the kth age, animall is the random effect of the lth horse ~ND(0, 
Aσ2

a) and eijl/ eijkl is the random ~IND(0, σ2
e) residual effect. 

 
RESULTS AND DISCUSSION 
Heritabilites. Table 1 contains the heritabilities for traits in the YHT and RHQT. For YHT the 
highest heritabilities were calculated for gaits, free jumping and score as dressage talent (0.35-
0.41), while gaits under rider and total score for conformation were the traits with highest 
heritabilities (0.32-0.39) in RHQT. For both tests, correctness of legs was the trait with the 
lowest heritability (0.12 and 0.10, respectively). Other studies confirm that estimates 
concerning limbs have relatively low heritabilities (Christmann et al., 1995; Sjöberg, 1998; von 
Bösch et al., 2000). The heritabilities for traits judged in YHT were slightly higher than the 
corresponding traits scored in RHQT. This may be explained by that horses judged at YHT are 
younger than horses participating in RHQT and therefore less influenced by training and rider. 
However, the RHQT data includes 28 years of testing and changes in judging of several traits 
have occurred during this period. Higher heritabilities may therefore have been obtained if data 
had been restricted to a shorter time span. The heritabilities for traits scored at RHQT are in 
good agreement with the earlier estimated heritabilities by Gerber Olsson et al. (2000). The 
heritabilities for conformation traits, including gaits showed at hand, were in the same range as 
estimated by Sjöberg (1998) for corresponding traits judged at traditional conformation shows.  
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Table 1. Heritabilities (h2), genetic variances (σa
2) and standard errors (SE) for traits 

scored in the YHT and RHQT 

   .     ..     YHT     . .     RHQT     .     
Trait h2 σa

2 (SE) h2 σa
2 (SE) 

Type 0.28 0.11 (0.02) 0.30 0.13 (0.01) 
Head-neck-body 0.22 0.07 (0.02) 0.19 0.07 (0.01) 
Correctness of legs 0.12 0.05 (0.01) 0.10 0.04 

(0.00). 
Walk at hand 0.35 0.20 (0.03) 0.27 0.15 (0.01) 
Trot at hand 0.41 0.25 (0.04) 0.31 0.19 (0.01) 
Free canter  0.35 0.24 (0.04)   
Total conformation   0.39 1.83 (0.10) 
Walk under rider    0.32 0.33 (0.02) 
Trot under rider    0.38 0.39 (0.02) 
Canter under rider   0.32 0.30 (0.02) 
Temperament for gaits   0.30 0.27 (0.02) 
Jumping, Technique and ability1 0.35 0.55 (0.08) 0.21 0.39 (0 03) 
Jumping, Temperament1 0.25 0.47 (0.09) 0.15 0.35 (0.02) 
Dressage talent 0.41 5.57 (0.39) 0.28 0.13 (0.01) 
Jumping talent 0.33 3.57 (0.59) 0.19 0.18 (0.01) 

 

1Free jumping in YHT, and a mix of free jumping and jumping under rider in RHQT 
 
Genetic correlations. High genetic correlations were estimated between the corresponding 
traits in the YHT and the RHQT (Table 2). The highest genetic correlations were estimated 
between walk at hand judged at the different tests (0.99). Also walk under rider at RHQT and 
walk at YHT had a very high genetic correlation (0.97). Trot at hand as 3-year old and trot 
under rider as 4-year old had a genetic correlation of 0.88. Therefore, it can be assumed that 
largely the same gene complex affects the traits concerning walk and trot in the two different 
tests, although they are judged differently.  
 
The score for promising dressage horse at YHT had a high genetic correlation (0.91) with the 
total score for conformation at RHQT. Also the two different scores as promising dressage 
talent, had a high genetic correlation (0.86). Christmann et al. (1995) and von Bösch et al. 
(2000) estimated moderate to high positive genetic correlations (0.20-0.74) between 
conformation traits scored at stud-book-inspections and dressage traits (except for walk) 
judged at performance tests for mares.  
 
The estimated genetic correlations between the scores as promising jumping horse at the two 
ages were high (0.85-0.93). The genetic correlations between jumping and total conformation 
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score were moderate, as also von Bösch et al. (2000) found, while Christmann et al. (1995) 
found slightly negative correlations.  
 
The genetic correlations between the scores for jumping and dressage talents were moderate 
(0.28 and 0.39). von Bösch et al. (2000) found correlations in similar range between gait traits 
at stud-book inspection and free jumping at performance test for mares. 

Table 2. Genetic correlations (rg) estimated between traits tested in the YHT and RHQT   

Trait at YHT  Trait at RHQT rg 
Type  Type 0.91 
Head-neck-body  Head-neck-body 0.93 
Correctness of legs  Correctness of legs 0.67 
Walk at hand Walk at hand 0.99 
Trot at hand Trot at hand 0.94 
Walk at hand Walk under rider 0.97 
Trot at hand Trot under rider 0.88 
Free canter  Canter under rider 0.82 
Free jumping, tech. & ability   Jumping, tech. & ability 0.88 
Temperament for jumping  Temperament for jumping 0.93 
Dressage talent  Total conformation 0.91 
Jumping talent  Total conformation 0.35 
Dressage talent  Dressage talent 0.86 
Dressage talent  Jumping talent 0.28 
Jumping talent  Dressage talent 0.39 
Jumping talent  Jumping talent 0.85 

 
CONCLUSIONS 
This first analysis of data from YHT shows comparable heritabilities with those from RHQT. 
The high genetic correlations between the traits tested at a simple test at 3 years (YHT) and at 
ridden test at 4 years (RHQT) imply that results from the YHT may be desired to include in the 
genetic evaluation, which is presently based only on data from RHQT. This will result in an 
earlier and more accurate estimaton of breeding values. The positive genetic correlations 
between conformation, jumping and dressage traits indicate that it is possible to combine good 
conformation, dressage and jumping ability in the same population. 
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