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Introduction 

Warmblood breed registries have used genetic evaluations of traits recorded at inspections or 

in performance tests to improve breeding practices for over three decades.   Many studies 

have estimated genetic parameters for conformation and performance traits in mature horses 

(Ducro et al. (2007); Koenen et al., (1995); Viklund et al., (2008)), but little research has 

focused on foals.  Most registries require inspections of foals, but few give quantitative 

scores; of those that do, only a handful have estimated the genetic parameters of these scores.  
Analysis of foal inspection scores can help in early identification of genetically superior 

animals, allowing for earlier selection of potential breeding stock.  Scores can also be 

incorporated into breeding value estimations for active breeding stallions. 

Therefore, the aim of this study was to estimate genetic parameters of foal inspection scores 

from the International Sporthorse Registry and Oldenburg Registry North America. 

Material and methods 

Data. A database of foal scores recorded at inspections for the International Sporthorse 

Registry and Oldenburg Registry North America (ISR/OLDNA) from 1999 to 2008 was 

created.  The initial database included 5114 foals, representing 467 stallions.  There was on 

average 11 foals per stallion, with 270 stallions having fewer than 5 offspring and 7 stallions 

having more than 100 offspring. Traits evaluated were type and conformation (TC), athletic 

ability of movement (AM), overall development as related to age (OD), and total score (TS) 

calculated as a weighted average from the three previous traits (TS = 0.4TC + 0.4AM + 

0.2OD).  Traits were measured subjectively on a scale of 1 to 10 and foals were awarded 

premium status if total score was 8.0 or higher (1999-2007) or if all traits scored 8.0 or 

higher (2008). Scores from 1999-2000 were not used for variance component estimation 
because scores were given in 0.5 increments as opposed to 0.1 increments in later years, but 

these scores were included in summary statistics of data. 

Data was divided into two periods (2001-2005 and 2006-2008) coinciding with a change in 

breeding director.  The breeding director scored a majority of the foals and therefore the 

period effect accounts for variability between evaluators.  Records of foals from sires with 

only one scored offspring were eliminated as were records of offspring from dams of 

unknown breed or pedigree.  Records from 157 foals from non-warmblood offspring were 
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also eliminated.  The final dataset included 3420 foals with records representing 147 sires, 

and an average of 12.5 foals per sire.    

Table 1: Summary of data for each trait  

Trait Mean SD Min Max 

TC 7.86 0.34 6.5 9.3 

AM 7.87 0.36 6.8 9.5 

OD 7.88 0.33 6.4 9.5 

TS 7.87 0.31 6.5 9.3 

Analyses. All statistics describing the data and significance levels for fixed effects were 

obtained using SAS (SAS Inst., Cary, NC).  Significance was set as P ≤ 0.05 for all analyses.  
Variance components were estimated using ASReml (Gilmour et al. (2009)).  A linear mixed 

model was fitted including fixed effects of period, year of birth nested within period, sex, 

and dam breed (warmblood or Thoroughbred).  Animal and a residual were fitted as random 

effects.  Pedigree data included 12,610 total relatives of inspected foals.  Univariate models 

were run to obtain heritabilites.  Bivariate models were run to estimate correlations between 

traits.  

Results and discussion 

Figure 1 illustrates the changes observed in foal inspection scores over the entire time period.      

 

Figure 1: Changes in foal inspection traits over time; red and blue lines represents 

females and males, respectively; asterisk indicates that sexes differ (P ≤ 0.05) 
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All traits increased over time.  Initially females were scored higher than males, but 

differences between sexes were minimal in later years.  Number of premium foals also 

increased from 1999 to 2007, before decreasing in 2008 when the criteria changed. There 

were more premium females from 1999 to 2002 (P ≤ 0.05).  Differences between sexes, 

years of birth, and dam breeds were significant for all traits. 

 

Table 2 shows the estimates of heritabilities and genotypic and phenotypic correlations for 
the foal inspection traits.  Two studies have estimated genetic parameters of conformation 

and gait traits in foals: Kühl et al. (1994) in the Holsteiner registry and Preisinger et al. 

(1991) for the Trakehner.  No other studies have estimated genetic parameters comparable to 

overall development or total score.  Comparison of estimates found in the literature with 

those in the present study is difficult due to inconsistent definitions of inspected traits.  

Additionally, the breeding goals of the Trakehner registry traditionally differ from those of 

the Holsteiner registry and the breeding goals of ISR/OLDNA are not identical to either.  

Also, the Trakehner registry divides type and conformation into two traits and evaluates the 

regularity of gaits and impulsion of movement separately.   

 

Table 2: Estimates of genetic parameters for foal inspection traits
α 

 

Trait TC AM OD TS 

TC 0.48 0.76 0.98 0.94 

AM 0.51 0.56 0.88 0.93 

OD 0.87 0.72 0.55 0.99 

TS 0.87 0.84 0.93 0.61 
α
Heritabilities on diagonal, genetic correlations above diagonal, and phenotypic correlations below diagonal; 

standard errors ≤ 0.06 for all estimates 

 

Heritability of TC was higher than that found for Holsteiner foals (0.20) and for both type 
(0.32) and conformation (0.18), which were evaluated separately in Trakehner foals (Kühl et 

al. (1994); Preisinger et al. (1991)).  Heritability of AM in this study was also higher than 

estimates for gait scores for Holsteiner foals (0.21) (Kühl et al. (1994)) or for regularity 

(0.17) and impulsion (0.31) in Trakehners (Preisinger et al. (1991)).  For the two foal 

inspection studies, genetic correlations between type or conformation and gait traits ranged 

from 0.57 to 0.84 (Kühl et al. (1994); Preisinger et al. (1991)).  Therefore, genetic 

correlations estimated in the present study are also higher.   

 

Estimates of heritability for ISR/OLDNA foals are high compared to estimates obtained from 

foals in other breed registries.  However, the overall lack of literature limits any firm 

comparisons.  Several factors could account for any overestimation of heritability that may 
be present in the results.  Assortative mating is a possibility, as well as bias due to 

evaluators’ knowledge of the foals’ pedigree at inspection.  Additionally, many relevant 

fixed effects such as age of foal at inspection and location of inspection were unavailable and 

those factors would have been useful for identifying further sources of variation in 

performance.  Also, as shown by the ranges in Table 1, the entire scale was not being fully 

utilized thereby reducing the amount of variance that can be effectively captured. 



Conclusion 

High heritabilities of foal inspection traits for ISR/OLDNA suggest that proper selection 
practices can yield genetic gain in the traits evaluated.  Genetic correlations between foal 

inspection traits and later inspections or performance results would allow assessment of the 

validity of including foal data in selection decisions.  If such correlations are strongly 

positive, then using foal scores would be beneficial in several areas.  Correlations between 

inspection traits in foals and type, conformation, and movement traits evaluated in potential 

breeding mares and stallions would be most useful.  Breeders and owners spend a large 

amount of time and resources breeding sporthorses or campaigning a stallion.  Accurate 

selection of progeny at a young age using foal scores would reduce wasted effort and 

investment spent on an inferior horse.  Also, using foal scores as a factor in progeny tests 
could shorten generation interval and therefore increase genetic gain.  Currently, data on 

progeny cannot be obtained until offspring are three to four years of age and begin 

competition or are entered in a breeding studbook.  The financial worth of the foal itself may 

also be directly influenced by foal scores.  Since foals have undergone limited training, 

conformation and gaits are primary considerations of potential buyers.  With further 

research, foal scores could be utilized to strengthen the breeding program of ISR/OLDNA.    
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