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Abstract. The Oldenburg horse breed, due to its versatility, is a promising object for scientific 
research. Identification of regular relationships between genealogical characteristics, 
morphometric indicators and athletic achievements of representatives of this breed is critical 
for the development of effective breeding programmes. The purpose of the study was to analyse 
the influence of line affiliation on the morphological characteristics and athletic performance of 
Oldenburg horses and to identify links between morphological traits and athletic performance. 
The study was conducted at the equestrian complex “Schockemoehle” (Germany), including 90 
Oldenburg horses, divided by sex and lineage. Morphometric indicators and sports achievements 
are analysed. The results show the dominance of the Cor de la Bryere lineage (48.9% of the total 
sample), which indicates the success of breeding programmes in improving its characteristics. 
Other significant lines had a share of 15.6% to 10.0% in the sample structure. Morphometric 
analysis showed high uniformity among horses in height at the withers and metacarpal 
circumference, with slight differences between the sex groups: height at the withers ranges from 
168.13 cm to 169.2 cm, and metacarpal circumference – from 20.85 cm to 20.99 cm. Analysis of 
sporting achievements showed that geldings are highly effective in overcoming high obstacles, 
reaching the Grand Prix level (≥155 cm) in 23% of cases, compared to 10% among stallions and 
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Introduction
Modern sports horse breeding is defined by the 
growing demands on the performance of hors-
es, in particular on their motor characteristics, 
which are crucial for achieving success at the 
international level. In the conditions of mod-
ern competitions, breeding efforts are aimed at 
creating horses that not only meet breed stand-
ards, but also demonstrate high athletic results.

One of the key aspects in the development 
of a sports horse is the interaction of numerous 
factors such as genetics, morphology, physiol-
ogy, and environmental conditions, including 
conditions of maintenance and training. In this 
context, the research conducted by M. Ablon-
di et al.  (2019b), which highlights the interac-
tion of these factors and their impact on the 
athletic characteristics of horses, is important. 
The authors demonstrate that training effi-
ciency and keeping conditions are crucial for 
optimising horse performance, along with their 
genetic and morphological aspects.

The Oldenburg breed is distinguished by 
its versatility and high sporting achievements. 
In particular, horses of this breed are actively 
used in such disciplines as show jumping and 
triathlon. The International Equestrian Federa-
tion (FEI, 2021) emphasises that show jumping 
combines the courage, control, and technical 
skills that are necessary for successful perfor-
mances in international competitions. Y. Neu-
mann  et al.  (2021) additionally note that suc-
cess in such competitions depends on a set of 

factors, including the makings, training of the 
horse, and the experience of the rider.

Despite the great interest in specific breeds 
and national competitions, there is not enough 
research to generalise the athletic performance 
of horses. J.E. Sackman & K.A. Houpt (2019) and 
M. Vidament et al. (2021) point to the need to 
expand research beyond individual breeds and 
national athletic quality tests to better under-
stand the factors that drive athletic achievement 
internationally. In particular, E.  Sobotková  et 
al.  (2022) note that a horse’s breed, age, and 
sex are important factors that affect its ranking 
in international obstacle course competitions.

One of the main methods used in breed-
ing Oldenburg horses is line breeding. 
C.  Cochran  (2024) and W.  Nolte  et al.  (2019) 
confirm that line breeding allows the concen-
tration of desired alleles in individual lines, 
which leads to the development of populations 
with predicted characteristics. The history of 
breeding the Oldenburg breed, which includes 
the use of Frisian mares and imported stallions, 
has significantly influenced the current breed 
phenotype. K.  Bintz  (2024) demonstrates that 
these historical aspects of breeding in the Old-
enburg breed contributed to the development 
of modern sports horses.

An important aspect is also the study of 
the influence of genealogical factors on athlet-
ic performance. S. Vosgerau  (2022) focuses on 
the need to consider not only morphometric 

mares. Stallions and mares usually reach the level of 130-140 cm, with some predominance of 
mares in this category. The study of different lines shows that the Diamant de Semilly and Almé Z 
lines have advantages in morphometric parameters, such as height at the withers and metacarpal 
circumference, which can affect athletic performance. The Capitol I line has the largest number 
of competitions, but needs to be improved to achieve better athletic performance. The practical 
significance of the results lies in the possibility of optimising the breeding strategies of sports 
horses to achieve better achievements in competitions

Keywords: half-breeds; sport horse breeding; breeding programmes; body measurements; 
genealogical analysis; heritability, competition
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characteristics, but also genealogy to improve 
breeding programmes. Nowadays, breeding of 
the Oldenburg horses focuses on the exterior 
and temperament of the horse, in particular, 
on the harmonious structure of the body and 
jumping technique. Identifying the genetic ba-
sis of athletic qualities is a critical task. A. Gem-
ma (2019) emphasises that identifying genetic 
components that correlate with high athletic 
performance can significantly improve the effi-
ciency of the breeding process. C. Hector (2024) 
adds that motor characteristics are key to a 
horse’s performance in competition, but suc-
cess also depends on other factors. European 
countries such as Germany and the Netherlands 
demonstrate leadership in sports horse breed-
ing through effective breeding programmes 
(Oldenburger Verband,  2023; WBFSH,  n.d.). 
Specialised selection for different disciplines 
leads to the development of separate subpopu-
lations with pronounced differences in the de-
velopment of traits.

Therefore, the purpose of this study was a 
comprehensive assessment of the genealogical 
impact on the morphological and athletic char-
acteristics of Oldenburg horses, and an analysis 
of the situation at international obstacle course 
competitions. The main hypothesis was that 
the proportion of thoroughbred horse blood in 
the pedigree, breed, age, gender of the horse 
and exterior data affect the athletic perfor-
mance of horses at the world level. The results 
of this study will contribute to understanding 
current trends in international competitions to 
overcome obstacles and improve breeding pro-
grammes, which is important for the develop-
ment of sports horse breeding.

Materials and Methods
The study was conducted at the specialised 
equestrian complex “Schockemoehle” in Ger-
many, which provides optimal conditions for 
raising and training sport horses of half-breeds. 
The equestrian complex “Schockemoehle” is 
engaged in breeding and training sports horses, 

in particular the Oldenburg breed, using specif-
ic methods, such as embryo transplantation for 
older mares and conventional mating for young 
horses. These methods are aimed at improv-
ing breeding results and breed development in 
general. Careful selection of breeding horses 
with an emphasis on pedigree plays an impor-
tant role here. The selective approach involves 
a combination of conventional and innovative 
techniques to preserve and improve the charac-
teristics of the breed.

The study was conducted in accordance 
with the European Convention for the Protec-
tion of Vertebrate Animals Used for Research 
and other Scientific Purposes (1986) and Proce-
dure for Conducting Research and Experiments 
on Animals by Scientific Institutions  (2012). 
During the study, a sample of 90 horses of the 
Oldenburg breed was established, which met 
certain criteria for age, athletic performance, 
and origin. The horses must be over seven 
years old, have participated in at least ten show 
jumping competitions, and have been born and 
raised in the specified complex.

Horses from this sample were divided into 
three groups by gender with 30 animals in each 
group (stallions, mares, geldings). Each gender 
group was additionally divided into five groups 
based on line affiliation (Cor de la Bryere, Dia-
mant De Semilly, Capitol I, Almé Z, Furioso II). 
This division helped to conduct a comparative 
analysis of sports achievements and morpho-
logical characteristics of horses of different 
lines. Each of the 90 selected individuals was 
analysed according to the following indicators: 
bloodiness for a thoroughbred horse breed, 
height at the withers, metacarpal circumfer-
ence, number of competitions, number of wins, 
number of prizes, amount of winnings in EUR.

Genealogical analysis involved identify-
ing horses using breeding passports and open 
databases of breeding and sports associations 
(WBFSH, FEI, Hippomundo) to determine the 
pedigree and lineage of each horse. The thor-
oughbred horse blood test was used as one of 
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the key features for evaluating half-breed hors-
es. Morphometric analysis was performed with 
the study of height at the withers and metacar-
pal circumference.

The analysis of the sports results of compe-
tition horses was carried out considering data 
on the number of competitions to overcome ob-
stacles, the level of competitions (by the height 
of obstacles) achieved results. The number of 
wins, prizes, and the amount of prize money 
were considered using the Hippomundo open 
database (n.d.).

Statistical analysis was performed using 
methods of variational statistics for large sam-
ples. Mean values, standard deviations, and 
coefficients of variation for each of the studied 
indicators were calculated. Appropriate statis-
tical tests were used to compare the groups.

Thus, the study provided a comprehensive 
analysis of the impact of genetic, genealogi-

cal, gender and exterior characteristics on the 
athletic performance of Oldenburg horses and 
their compliance with modern equestrian re-
quirements.

Results and Discussion
A detailed analysis of the population structure 
of Oldenburg horses obtained in “Schockemoe-
hle” revealed a clear dominance of the Cor de 
la Bryere line, which is a key aspect in under-
standing breeding work and its results. In the 
population structure of the Oldenburg breed 
presented in Table 1, the Cor de la Bryere line 
occupies an extremely significant share, ac-
counting for almost half of the sample – 48.9% 
of the total number of horses. This high level 
of representation is a clear indication of the 
success of breeding programmes aimed at con-
solidating and improving the desired traits in 
this line.

No. Line
Stallions Mares Geldings In general

n % n % n % n %
1 Cor de la Bryere 16 17.8 14 15.6 14 15.6 44 48.9
2 Diamant de Semilly 5 5.6 6 6.7 3 3.3 14 15.6
3 Capitol I 2 2.2 2 2.2 5 5.6 9 10.0

4 Alme Z 4 4.4 5 5.6 4 4.4 13 14.4

5 Furioso II 3 3.3 3 3.3 4 4.4 10 11.1

Table 1. Sample structure, distribution by gender and line affiliation

Source: developed by the author

The high sporting achievements of Cor de 
la Bryere horses can be attributed not only to 
the influence of outstanding breeding stallions 
such as Cassall ASK and Cornet Obolensky, but 
also to the overall genetic stability of this line. 
The genetic stability and qualitative charac-
teristics of the lineage are also confirmed by 
the presence of numerous descendants of the 
outstanding Chacco-Blue in pedigrees, which 
highlights the importance of these genetic 
lines for achieving high athletic performance. 
Compared to the Cor de la Bryere line, other 
lines have a lower representation in the popu-
lation. The Diamant De Semilly line accounts 

for 15.6% of the total number of horses, which 
is a significant share, but less than the Cor 
de la Bryere line. The Almé Z line, which also 
shows significant potential, has a representa-
tion of 14.4%. On the other hand, the Capitol 
I and Furioso II lines have the smallest pro-
portions  – 10.0% and 11.1%, respectively, 
which may be the result of different breeding 
strategies or historical factors that influenced 
their development. The marked distribution 
of particles among the lines indicates the im-
portance of further research to assess their 
contribution to the overall athletic potential 
of the Oldenburg breed (Oldenburger Pferde, 
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n.d.). Further research should focus on ana-
lysing the reasons that led to such changes in 
representation, and on the impact of each of 
the lines on the overall athletic performance 
of the breed.

Analysis of morphometric parameters con-
firms the high uniformity of the population of 
Oldenburg horses in the main line parameters, 
in particular, the height at the withers and 
metacarpal circumference (Table  2). This uni-
formity indicates the effectiveness of breeding 

programmes aimed at stabilising the physical 
characteristics of the breed. However, despite 
this morphological consolidation, there is sig-
nificant variability in the athletic performance 
of horses. This variance can be caused not only 
by genetic factors that are not directly related 
to morphology (for example, genes that affect 
temperament or coordination), but also by the 
influence of the external environment, includ-
ing the level of training, feeding regime, and 
overall health of horses.

Stallions Mares Geldings
M ± m Cv, % M ± m Cv, % M ± m Cv, %

Bloodline 36.46 ± 0.8 11.97 37.98 ± 0.88 12.71 37.85 ± 0.72 10.36
Height at the 

withers 169.1 ± 0.72 2.35 168.13 ± 0.68 2.21 169.2 ± 0.93 3.00

Metacarpal 
circumference 20.94 ± 0.11 2.98 20.85 ± 0.09 2.42 20.99 ± 0.09 2.47

Number of 
competitions 49.5 ± 6.69 74.07 53.43 ± 6.16 63.17 60.37 ± 7.45 67.60

Number of wins 2.53 ± 0.62 133.45 2.2 ± 0.36 88.85 1.77 ± 0.42 129.32
Number of 

prizes 16.17 ± 2.69 91.23 19.03 ± 2.77 79.67 17.9 ± 3.37 103.20

Prize money, 
EUR 7,534.73 ± 3,954.52 287.47 12,479.23 ± 8,011.19 351.62 10,917.03 ± 3,778.4 189.57

Table 2. Morphometric parameters of different sex groups of Oldenburg horses

Source: developed by the author

Morphometric studies have shown that the 
height at the withers and metacarpal circum-
ference have little variation among different 
sex groups. The average values for height at the 
withers are 169.1 cm in stallions, 168.13 cm in 
mares, and 169.2 cm in geldlings; for metacar-
pal circumference, they are 20.94 cm, 20.85 cm, 
and 20.99 cm, respectively. Low coefficients of 
variation of these characteristics confirm the 
high stability of physical parameters among 
the sex groups.

Determination of the bloodlines of sport 
horses, according to the thoroughbred breed, 
is a key aspect of the study in the context of 
analysing the influence of genetic factors 
on the sports performance of horses of half-
breeds. This parameter helps to assess the ex-
tent to which the hereditary characteristics of  

thoroughbred horses can affect the character-
istics of athletic performance, which is critical 
for the development and improvement of ath-
letic qualities of half-blood horses. The analy-
sis of conditional heritability by thoroughbred 
in Oldenburg horses shows average variation in 
all three sex groups with coefficients of varia-
tion of 11.97% for stallions, 12.71% for mares, 
and 10.36% for geldings. High coefficients of 
variation in athletic performance, such as the 
number of competitions, places won, and prize 
amounts, indicate significant variability in 
athletic performance. This highlights the im-
pact of individual characteristics and level of 
training on achievements in competitions. In 
general, the study of morphometric indicators 
and sports achievements of Oldenburg horses 
reveals high population uniformity in the main 
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morphometric parameters. However, there is a 
significant variability in athletic performance, 
which highlights the influence of other factors, 
in particular genetic characteristics and exter-
nal conditions. Analysis of the distribution of 
Oldenburg horses by sex and level of training, 

in particular considering the height of obsta-
cles that horses can overcome (Table 3) showed 
clear trends in the distribution of horses by 
gender and their ability to overcome obstacles 
of different heights, which allows drawing sev-
eral important conclusions.

Sex group n
Distribution of livestock by maximum obstacle height

130-140 145-150 ≥155
n % n % n %

Stallions 30 15 50 12 40 3 10
Mares 30 17 67 10 33 3 10

Geldings 30 10 34 13 43 7 23
Total 90 42 47 35 39 13 14

Table 3. Characteristics of horses of different sex groups  
by their ability to overcome obstacles of different heights

Source: developed by the author

Firstly, among the stallions that make up 
one-third of the sample (n  =  30), the majori-
ty of horses (50%) successfully participate in 
competitions on obstacles with a height of 130-
140 cm. This shows that stallions mostly show 
a high level of training for mid-level competi-
tions. Only 10% of horses reach the Grand Prix 
level (≥155  cm), which confirms their weaker 
readiness to overcome too high obstacles com-
pared to other sex groups.

Among mares, which also make up one-
third of the sample (n  =  30), the situation is 
somewhat similar, but with some differenc-
es. 67% of mares (17 out of 30) participate in 
competitions with an obstacle height of 130-
140 cm, which is a higher percentage compared 
to stallions. This may indicate that the mares 
are well trained to overcome mid-level obsta-
cles. However, as with stallions, only 10% of 
mares reach the Grand Prix level, which again 
indicates less frequent achievement of high 
levels of training. In contrast to stallions and 
mares, geldings, who also make up one third of 
the sample (n = 30), show a different trend. 34% 
of geldings (10 out of 30) compete on obstacles 
with a height of 130-140 cm, which is the low-
est percentage of all sex groups. On the other 

hand, 43% (13 out of 30) of geldings participate 
in competitions with an obstacle height of 145-
150  cm, which indicates their superiority in 
overcoming obstacles of medium height. A sig-
nificant percentage of geldings (23%, or 7 out of 
30) reach the Grand Prix level (≥155 cm), which 
indicates their higher ability to overcome high 
obstacles compared to stallions and mares.

There is an assumption that castration 
probably concerns horses that have less breed-
ing value. However, it turns out that better 
results can be achieved after castration. It is 
important to note that stallions and mares 
are selected according to similar criteria, and 
this hypothesis requires further clarification. 
Breeding strategies for geldings are also differ-
ent from those applied to stallions and mares.

Analysis of the data from Table 3 shows that 
stallions and mares have a similar distribution 
in terms of athletic performance. However, the 
findings show that geldings have significant ad-
vantages in overcoming high obstacles and are 
more likely to reach the level of the Grand Prix. 
Instead, stallions and mares are more likely to 
participate in mid-level competitions. These 
results can be determined by both physiolog-
ical and breeding characteristics of different 
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sex groups, which highlights the importance of 
taking the horse’s sex into consideration when 
developing training and breeding strategies to 
achieve optimal results in competitions.

The morphometric analysis presented 
in Table  4 shows different levels of physical  

characteristics and athletic performance among 
Oldenburg horse lines. These results highlight 
differences in the ability of horses to succeed 
in competition, which can be explained by both 
morphological features and breeding strategies 
applied to each lineage.

Line Cor de la Bryere Diamant de 
Semilly Capitol I Alme Z Furioso II

Indicator M ± m M ± m M ± m M ± m M ± m

Bloodline 38.03 ± 0.64 36.74 ± 1.49 36.21 ± 1.42 38.38 ± 1.23 35.59 ± 0.90

Height at the 
withers 167.95 ± 0.64 171.29 ± 1.31 167.78 ± 0.91 169.08 ± 1.03 169.7 ± 1.35

Metacarpal 
circumference 20.80 ± 0.08 21.21 ± 0.15 20.88 ± 0.17 21 ± 0.15 21.06 ± 0.14

Number of wins 2.39 ± 0.44 1.57 ± 0.48 1.78 ± 0.91 2.54 ± 0.69 1.9 ± 0.80

Number of 
competitions 53.48 ± 5.18 53.5 ± 12.10 64.33 ± 14.46 56.62 ± 9.45 48.2 ± 12.60

Number of 
prizes 19.20 ± 2.63 16.14 ± 4.84 18.67 ± 4.88 13.46 ± 2.68 17.9 ± 5.25

Prize money, 
EUR 8,786.57 ± 3,023.96 18,713.5 ± 17,132.39 6,308.44 ± 2,381.36 5,133.54 ± 2,149.32 15,582 ± 9,737.17

Table 4. Morphometric indicators of representatives of the Oldenburg breed of various line affiliation

Source: developed by the author

An analysis of the sporting achievements 
of horses of various lines shows that the cor de 
la Bryere and Diamant De Semilly lines have the 
most significant potential for achieving high re-
sults in various disciplines of equestrian sports. 
This may be due both to the specific genetic 
characteristics of these lines and to their popu-
larity among breeders, which provides access to 
high-quality training programmes and resourc-
es. Despite the numerical representation of 
the Capitol I line in the study sample, it shows 
some differences in athletic performance. This 
may indicate that breeding efforts in this line 
were aimed at developing specific qualities that 
do not always meet the requirements of various 
sports disciplines. Thus, breeding programmes 
could focus on certain specialised character-
istics that affected the overall athletic perfor-
mance of horses in this line. Analysis of mor-
phometric data of Oldenburg horses separated 
by lines shows noticeable differences that can 
significantly affect their athletic performance. 

A comparison of different lines and their char-
acteristics points to several key trends and dif-
ferences in the context of generally accepted 
standards for horses of this breed.

The Diamant De Semilly line is marked by a 
significant height at the withers, exceeding the 
Cor de la Bryere and Capitol I lines by 3.34 cm 
and 3.51 cm, respectively. This indicates optimal 
physical characteristics for horses participating 
in competitions where height is an important 
parameter. According to the standards, the rec-
ommended height at the withers for Oldenburg 
horses varies between 165 and 175  cm, which 
confirms the compliance of the Diamant de Se-
milly line with the upper limit of this range. The 
Alme Z line has a height of 2.21 cm less than 
the Diamant de Semilly, which can affect the 
ability of its representatives to show athletic 
results in overcoming obstacles.

The Diamant de Semilly line also has the 
largest metacarpal circumference, exceed-
ing Cor de la Bryere by 0.41  cm and Capitol  I 
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by 0.33  cm. This may indirectly indicate the 
strength of the constitution and the superi-
ority of horses of this line in physical fitness, 
which is crucial for achieving high results in 
competitions. The Alme Z line has a 0.21  cm 
smaller metacarpal circumference compared 
to the Diamant de Semilly, which may reduce 
its athletic potential, as smaller sizes can limit 
physical endurance.

The Capitol I line has the highest average 
number of competitions, surpassing the Dia-
mant de Semilly line by 10.85 competitions. 
This indicates a high athletic activity of horses 
of this line. While the Furioso II line shows a 
significantly smaller number of competitions 
(less by 16.13 cm), which may be due to lower 
opportunities or other strategies for participat-
ing in competitions.

The Alme  Z line shows the highest aver-
age win, surpassing the Diamant de Semilly 
and Capitol I lines by 1.15-1.11 wins. This in-
dicates the high competitiveness of horses of 
this line. However, the Diamant de Semilly line, 
although it has fewer wins compared to Alme Z, 
still surpasses Cor de la Bryere and Furioso II, 
which confirms its high potential in sporting 
achievements. The Diamant De Semilly line has 
the highest average prize money, surpassing 
the Cor de la Bryere and Furioso II lines by EUR 
10,926.93 and 10,448.46. This may indicate a 
high level of success in the competition. The 
Alme  Z line has a significantly lower average 
prize amount (compared to Diamant de Semil-
ly), which may be due to lower competitiveness 
or competition type.

According to the results of the study, sig-
nificant differences were found between the 
lines of the Oldenburg breed in morphometric 
indicators and athletic performance. The Dia-
mant de Semilly and Alme Z lines show advan-
tages in various aspects, such as height at the 
withers, metacarpal circumference, number of 
wins, and amount of prize money. The Capitol 
I line shows high sports activity, but does not 
achieve such significant results in winnings and 

prize money. The Cor de la Bryere and Furioso 
II lines have average performance, which al-
lows them to be used as a basis for further im-
provement of breeding programmes. Thus, the 
results of morphometric indicators and sports 
achievements indicate that each line has its 
own unique features and potential. The Dia-
mant de Semilly and Furioso II lines, with their 
outstanding physical characteristics, can be fo-
cused on achieving high results in various com-
petitions. The Capitol I line, although it shows 
a large number of competitions, needs to im-
prove the training process to improve academic 
performance. The Cor de la Bryere line shows 
the effectiveness of breeding work due to the 
stability of its sporting results. But the Alme Z 
line, despite a significant number of wins, 
shows limited financial results. This phenome-
non can be explained by the fact that horses of 
this line often participate in lower-level com-
petitions with less competition, which leads 
to a smaller prize pool, although the number 
of wins is significant. Thus, these results can 
be due to both limited sporting opportunities 
and the specifics of the level of competitions in 
which horses of this line are represented. The 
conclusion from this analysis suggests that 
breeding and training horses should consider 
not only physical characteristics, but also indi-
vidual characteristics that affect their athletic 
performance. The results of the study highlight 
the importance of line affiliation in the devel-
opment of athletic qualities of horses and can 
be useful for further improvement of training 
and breeding programmes.

The results of studies on the influence of 
line affiliation on the level of training and ath-
letic achievements of Oldenburg horses, pre-
sented in Table 5, confirm the influence of line 
affiliation on the ability of horses to overcome 
obstacles of different heights. These data are 
related to both morphological and sporting fea-
tures of each line, which allows evaluating their 
effectiveness in competitions of different levels 
of complexity.
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The Cor de la Bryere line shows a relative-
ly balanced distribution of livestock between 
training levels. The vast majority of horses in 
this line (43%) participate in steeplechase com-
petitions with heights of 130-140 cm and 145-
150  cm. Only 14% of horses reach the Grand 
Prix level (≥155  cm). This may indicate the 
versatility of the line, which performs well in 
mid-level tasks, but requires additional training 
to achieve higher results. The Diamant de Se-
milly line is characterised by a high proportion 
of horses that successfully overcome obstacles 
with a height of 130-140  cm (58%). A smaller 
proportion of horses can overcome obstacles 
of 145-150 cm and ≥155 cm. This suggests that 
horses of this line have some advantages in 
mid-level competitions, but their potential for 
achieving the highest results is limited.

The Capitol I line is mainly represented by 
horses that successfully pass obstacles with a 
height of 145-150 cm (56%). Only 11% of hors-
es reach the Grand Prix level. This may indicate 
that the breeding work of this line is focused 
on developing qualities that ensure success in 
competitions relative to the average level, but 
there is a need for additional efforts to improve 
the Alme Z line. 130-140 cm and 145-150 cm, 
with a small proportion of horses reaching the 
Grand Prix level (8%). This indicates that horses 
of this line are mostly successful at the aver-
age level of competition, but are less likely to 
achieve higher results.

The Furioso II line has a high proportion of 
horses that successfully overcome obstacles with 
a height of 130-140 cm (60%), and a lower pro-
portion of horses that can overcome higher ob-
stacles. This may indicate that horses in this line 
are mostly good at mid-level tasks, but less likely 
to succeed at the highest levels of competition.

Thus, the findings show that different 
lines have their own characteristics in terms of 
the level of training and sports achievements. 
Lines like Cor de la Bryere and Alme Z have a 
fairly balanced distribution between average 
training levels, while Diamant de Semilly and 
Furioso II show a higher proportion of horses 
overcoming mid-level obstacles. The Capi-
tol I line shows strengths at the mid-level of 
competition, but has less success at the high-
er levels. These findings suggest that breeding 
strategies and training programmes for each 
line can be adapted to improve athletic perfor-
mance depending on the specific characteris-
tics and potential of the horses.

The results of the study emphasise the im-
portance of an integrated approach to assessing 
the athletic potential of Oldenburg horses, in 
particular in the context of the impact of differ-
ent lines on athletic performance. The analysis 
of the distribution of shares among the lines 
showed that there are significant variations 
in the representation of horses of different 
lines, which indicates the need for a more de-
tailed study of their contribution to the overall 

No. Line
Total 

individuals, 
n

Distribution of livestock by maximum obstacle height

130-140 145-150 ≥155

n % n % n %

1 Cor de la Bryere 44 19 43 19 43 6 14

2 Diamant de Semilly 14 8 58 3 21 3 21

3 Capitol I 9 3 33 5 56 1 11

4 Alme Z 13 6 46 6 46 1 8

5 Furioso II 10 6 60 2 20 2 20

Table 5. Distribution of horses of different lines of Oldenburg breed  
by training levels, considering the maximum height of obstacles

Source: developed by the author
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sporting potential of the breed. If the studies 
by A. Tavernier (1990; 1991) and J. Duensing et 
al.  (2014) showed that variations in athletic 
performance can be caused by both genetic and 
training factors, then C.  Cochran  (2024) and 
W. Nolte et al. (2019) confirm that line breeding 
allows the concentration of desired alleles in in-
dividual lines, which leads to the development 
of populations with predicted characteristics.

The results of the current study confirm 
the high uniformity of morphometric param-
eters among horses of different genealogical 
groups, which indicates the effectiveness of the 
influence of breeding on the stability of phys-
ical characteristics, which correlates with the 
results obtained by M.  Ablondi  et al.  (2019a) 
and B.J. Ducro et al. (2007). However, variability 
in athletic performance highlights the influ-
ence of functional characteristics that do not 
always correlate with morphological features 
(Viklund  et al.,  2015). This coincides with the 
conclusions of E.  Bartolomé  et al.  (2018) and 
Y.  Neumann  et al.  (2021), who note that indi-
vidual characteristics and level of training play 
a key role in athletic performance.

In particular, the results show that geldings 
have an advantage in overcoming high obstacles 
and reaching the Grand Prix level, which may 
be due to their specific physiological character-
istics and breeding characteristics. According to 
E. Sobotková et al. (2022), physiological factors 
such as greater muscle mass and more stable 
temperament, promote increased endurance 
and coordination, which are key to successful-
ly performing challenging exercises and over-
coming high barriers. This is consistent with 
the findings of E.P.C. Koenen et al. (2004), who 
found that geldings, due to their neutral hor-
monal system, have more stable energy levels 
and better ability to concentrate, which reduces 
the risk of mistakes during competition.

K. Schöpke et al. (2013) emphasise that ge-
netic parameters such as inheritance certain 
alleles responsible for strength, stability, and 
the ability to quickly recover from exercise play 

an important role in achieving high athletic 
performance. In addition, breeding approach-
es aimed at preserving and improving these 
desired traits in offspring are also important, 
which allows not only increasing the effective-
ness of training processes, but also creates pre-
requisites for stable success in sports.

At the same time, stallions and mares that 
are more focused on average competition lev-
els require adaptation of training and breeding 
strategies to achieve optimal results, as noted 
by A.M. Haberland et al.  (2012). Stallions have 
high energy and greater muscle strength, which 
can be an advantage in dynamic, short-term 
competitions, but they can also be prone to 
impulsivity, which affects their stability during 
long-term competitions or when overcoming 
difficult obstacles. Mares usually have more 
balanced mental characteristics, which contrib-
utes to better cooperation with the rider and 
performing technically complex maneuvers, 
but they may need more specialised training 
programmes to reach the level of endurance 
and strength required for high results.

The study of different lines such as Dia-
mant de Semilly, Furioso  II, Capitol  I, Cor de 
la Bryere and Alme Z shows that each of them 
has its own strengths and requires a specific ap-
proach to training and preparation. The Capitol 
I line, which demonstrates significant potential 
at medium obstacle levels, needs to improve 
the training process to improve academic per-
formance at high levels, which is consistent 
with the findings of S.  Vosgerau  et al.  (2022). 
However, the Cor de la Bryere and Alme Z lines, 
which show stable results, require optimisation 
of training processes to increase competitive-
ness. The results of the current study are also 
consistent with the conclusions of A.  Gemma 
& C. Hector (2019), who emphasise that iden-
tifying the genetic components associated with 
high athletic performance can significantly im-
prove the efficiency of the breeding process.

Thus, the results expand the under-
standing of the relationship between genetic,  



Animal Science and Food Technology. 2024. Vol. 15, No. 3

97Suprun & Turchenko

morphological, and training factors that affect 
the athletic performance of Oldenburg horses. 
The identified variations in athletic perfor-
mance require additional research to determine 
the specific effects of genealogical lines on the 
level of results in different types of competi-
tions. The need for this approach is support-
ed by the results of animal genetics research, 
which suggests that individual differences due 
to genetic background can play a crucial role 
in predicting athletic success (Hamann & Dis-
tl, 2008; Próchniak et al., 2021).

The study also highlights the importance 
of a selection and training approach that con-
siders both genetic factors and the horse’s 
physical fitness and psychological state. This is 
in line with modern approaches to the training 
of sports horses, where the integration of com-
prehensive analysis of animal data helps to op-
timise the training process, reducing the risk of 
injury and increasing the chances of achieving 
maximum athletic results, as noted in numer-
ous studies.

Conclusions
The study highlights the need for a comprehen-
sive approach to assessing the athletic qual-
ities of horses, which considers not only the 
genetic potential, but also individual aspects of 
their development and training. For successful 
breeding and improving athletic performance, 
it is important to consider all these factors to-
gether, as this will allow creating more accurate 
breeding and training programmes.

The apparent dominance of the Cor de la 
Bryere line in the structure of the Oldenburg 
breed is explained by the high sporting achieve-
ments of horses of this line and the success of 
outstanding breeding stallions such as Chac-
co-Blue. The Diamant de Semilly and Alme  Z 
lines also show potential, although their athlet-
ic performance and achievements may vary. An 
important aspect is that physical characteristics, 
in particular height at the withers and metacar-
pal circumference, have low variability, which 

indicates the stability of the line within the 
breed standard. However, a significant variation 
in athletic performance highlights the impor-
tance of an individual approach to the training 
process. In general, the morphological uni-
formity of the population indicates the success 
of breeding to stabilise physical characteristics.

However, significant fluctuations in athlet-
ic performance indicate that success in compe-
tition can be driven not only by genetic factors, 
but also by environmental conditions such as 
exercise, nutrition, and overall health. Each of 
the studied lines has its own unique features 
that affect the sporting achievements of its rep-
resentatives. The analysis shows that although 
some lines, such as Diamant de Semilly and Fu-
rioso II, show high physical performance, their 
athletic performance may vary. The Capitol  I 
line, despite the large number of participants in 
the competition, has certain differences in re-
sults, which may indicate the need to improve 
training approaches to improve efficiency. The 
distribution of horses by training level shows 
that representatives of different lines have dif-
ferent potential to achieve high athletic results. 
In particular, horses of the Cor de la Bryere and 
Alme Z lines show high performance at the aver-
age levels of competition, while horses of the Di-
amant de Semilly line are more likely to achieve 
success in competitions of the highest level.

Therefore, to achieve high athletic results, 
it is necessary to consider both the genetic po-
tential of the horse and the individual char-
acteristics of its development and training, 
which will help optimise breeding and training 
strategies. Prospects for further research in the 
field of equine sports genetics include several 
key areas. Firstly, it is important to conduct a 
more detailed genetic analysis aimed at identi-
fying specific markers that correlate with high 
athletic performance. This will help to better 
understand which genes and their variations 
have the greatest impact on the athletic per-
formance of horses. Secondly, it is necessary 
to investigate the epigenetic mechanisms that 



Animal Science and Food Technology. 2024. Vol. 15, No. 3

98 Sports achievements and morphometric characteristics...

affect the development of athletic qualities. 
Epigenetic modifications can significantly alter 
the manifestation of genetic information, so 
studying their role in the formation of athletic 
abilities will help to identify new aspects of the 
impact of the environment on training results. 
Thirdly, it is important to analyse the interac-
tion between genetic factors and paratypical 
(environmental) factors in the development of 
the sports horse phenotype. This approach will 
allow understanding how external conditions, 
such as nutrition and training, affect the man-
ifestation of genetic inclinations, and will con-
tribute to the development of individual train-
ing programmes for horses.

Acknowledgements
Authors would like to express our sincere grati-
tude to the “Schockemoehle” equestrian centre 
for the opportunity to conduct comprehensive 
research. Your support and the provision of 
optimal working conditions were an impor-
tant contribution to the successful completion 
of this study. Without your help, this project 
would not have been possible. We appreci-
ate your professional training and dedication, 
which have significantly contributed to the re-
sults obtained in our research.

Conflict of Interest
None.

References
[1]	 Ablondi, M., Eriksson, S., Tetu, S., Sabbioni, A., Viklund, A., & Mikko, S. (2019a). Genomic 

divergence in Swedish warmblood horses selected for equestrian disciplines. Genes, 10(12), 
article number 976. doi: 10.3390/genes10120976.

[2]	 Ablondi, M., Viklund, A., Lindgren, G., Errikson, S., & Mikko, S. (2019b). Signatures of selection 
in the genome of Swedish warmblood horses selected for sport performance. BMC Genomics, 
20, article number 663. doi: 10.1186/s12864-019-6079-1.

[3]	 Bartolomé, E., Menéndez-Buxadera, A., Molina, A., & Valera, M. (2018). Plasticity effect of 
rider-horse interaction on genetic evaluations for Show Jumping discipline in sport horses. 
Journal of Animal Breeding and Genetics, 135(2), 138-148. doi: 10.1111/jbg.12315.

[4]	 Bintz, K.L. (n.d.). Oldenburg horses. Retrieved from http://surl.li/vglscy.
[5]	 Cochran, C. (2024). Oldenburg horse breed guide: Characteristics, health & nutrition. Retrieved 

from https://madbarn.com/oldenburg-horse-breed-profile/.
[6]	 Deutsche Reiterliche Vereinigung (FN). (2016). Jahresbericht 2016. Retrieved from https://

www.pferd-aktuell.de/shop/jahresbericht-2016-fn-dokr-download.html.
[7]	 Ducro, B. J., Koenen, E. P. C., van Tartwijk, J. M. F. M., & Bovenhuis, H. (2007). Genetic relations 

of movement and free-jumping traits with dressage and show-jumping performance in 
competition of Dutch Warmblood horses. Livestock Science, 109(1-3), 103-111. doi: 10.1016/j.
livsci.2006.09.018.

[8]	 Duensing, J., Stock, K.F., & Krieter, J. (2014). Implementation and prospects of linear profiling 
in the warmblood horse. Journal of Equine Veterinary Science, 34(3), 360-368. doi: 10.1016/j.
jevs.2013.10.003.

[9]	 European Convention for the Protection of Vertebrate Animals Used for Research and Other 
Scientific Purposes. (1986). Retrieved from https://zakon.rada.gov.ua/laws/show/994_137#Text.

[10]	 Federation Equestre Internationale (FEI). (2021) https://www.fei.org/.
[11]	 Federation Equestre Internationale. (2020). Jumping Rules. https://inside.fei.org/sites/default/

files/Jumping_Rules_2020_clean.pdf.
[12]	 Gemma, A., & Hector, C. (2019). Thoroughbred Blood – is it still needed in 2019? Retrieved from 

http://surl.li/lpjzvg.

https://doi.org/10.3390/genes10120976
https://doi.org/10.1186/s12864-019-6079-1
https://doi.org/10.1111/jbg.12315
https://breeds.okstate.edu/horses/oldenburg-horses.html?Forwarded=afs.okstate.edu/breeds/horses/oldenburg/
https://madbarn.com/oldenburg-horse-breed-profile/
https://www.pferd-aktuell.de/shop/jahresbericht-2016-fn-dokr-download.html
https://www.pferd-aktuell.de/shop/jahresbericht-2016-fn-dokr-download.html
https://doi.org/10.1016/j.livsci.2006.09.018
https://doi.org/10.1016/j.livsci.2006.09.018
https://doi.org/10.1016/j.jevs.2013.10.003
https://doi.org/10.1016/j.jevs.2013.10.003
https://www.fei.org/
https://inside.fei.org/sites/default/files/Jumping_Rules_2020_clean.pdf
https://inside.fei.org/sites/default/files/Jumping_Rules_2020_clean.pdf
https://www.horsemagazine.com/thm/2019/07/thoroughbred-blood-is-it-still-needed-in-2019/


Animal Science and Food Technology. 2024. Vol. 15, No. 3

99Suprun & Turchenko

[13]	 Haberland, AM., König von Borstel, U., Simianer, H., & König, S. (2012). Integration of genomic 
information into sport horse breeding programs for optimization of accuracy of selection. 
Animal, 6(9), 1369-1376. doi: 10.1017/S1751731112000626.

[14]	 Hamann, H., & Distl, O. (2008). Genetic variability in Hanoverian warmblood horses using 
pedigree analysis. Journal of Animal Science, 86(7), 1503-1513. doi: 10.2527/jas.2007-0382.

[15]	 Hector, C. (2024). Heroes – the foundation sires of the modern warmblood. Sporthorse 
International.

[16]	 Hippomundo (n.d.). Retrieved from https://www.hippomundo.com/.
[17]	 Koenen, E.P.C., Aldridge, L.I., & Philipsson, J. (2004). An overview of breeding objectives 

for warmblood sport horses. Livestock Production Science, 88(1), 77-84. doi:  10.1016/j.
livprodsci.2003.10.011.

[18]	 Neumann, Y., Čítek, J, Janošíková,M., Doležalová, J., Starostová, L., & Stupka, R.(2021). Effects 
of horse age and the number of riders on equine competitive performance. Journal of Veterinary 
Behavior, 41, 1-6. doi: 10.1016/j.jveb.2020.10.002.

[19]	 Nolte, W., Thaller, G., & Kuehn, C. (2019). Selection signatures in four German warmblood 
horse breeds: Tracing breeding history in the modern sport horse. PLoS One, 14(2), article 
number e0215913. doi: 10.1371/journal.pone.0215913.

[20]	 Oldenburger Pferde. (n.d.). Retrieved from https://oldenburger-pferde.com/de/zucht/news/.
[21]	 Oldenburger Verband. (2023). Breeding Programme for Oldenburg Horses. Retrieved from  

https://oldenburger-pferde.com/upload/organisation/Zuchtprogramm_OL-_ENGLISCH_ 
03022023_2.pdf.

[22]	 Procedure for Conducting Research and Experiments on Animals by Scientific Institutions. 
(2012). Retrieved from https://zakon.rada.gov.ua/laws/card/z0416-12.

[23]	 Próchniak, T., Kasperek, K., Knaga, S., Rozempolska-Rucińska, I., Batkowska, J., Drabik,  K., 
& Ziȩba, G. (2021). Pedigree analysis of warmblood horses participating in competitions  
for young horses. Frontiers in Genetics, 12, article number 658403. doi:  10.3389/
fgene.2021.658403.

[24]	 Sackman, J.E., & Houpt, K.A. (2019). Equine personality: Association with breed, use, 
and husbandry factors. Journal of Equine Veterinary Science, 72, 47-55. doi:  10.1016/j.
jevs.2018.10.018.

[25]	 Schöpke, K., Wensch-Dorendorf, M., & Swalve, H.H. (2013). Genetic evaluations of the 
German Sport Horse: Population structure and use of data from foal and mare inspections 
and performance tests of mares. Archives Animal Breeding, 56(1), 658-674. doi: 10.7482/0003-
9438-56-066.

[26]	 Sobotková, E., Mikule, V., Kuřitková, D., Jiskrová, I., & Sládek, L. (2022). Analysis of the current 
situation in international show jumping and assessment of the influence of the proportion of 
Thoroughbred in the pedigree, horse demographics and sport season on the performance of 
horses. Journal of Veterinary Behavior, 47, 12-21. doi: 10.1016/j.jveb.2021.09.010.

[27]	 Sozzi, V. (2023). A detailed exploration of Schockemöhle lewitz. Retrieved from https://www.
horseshowjumping.tv/en/a-detailed-exploration-of-schockemohle-lewitz/.

[28]	 Tavernier, A. (1990). Estimation of breeding value of jumping horses from their ranks. Livestock 
Production Science, 27(3), 239-244. doi: 10.1016/0301-6226(90)90041-P.

[29]	 Tavernier, A. (1991). Genetic evaluation of horses based on ranks in competitions. Genetics 
Selection Evolution, 23(1), 27-38. doi: 10.1051/gse:19910206.

[30]	 Vidament, M., Lansade, L., Danvy, S., Saint Priest, B. D., Sabbagh, M., & Ricard, A.  (2021). 
Personality in young horses and ponies evaluated during breeding shows: Phenotypic link 
with jumping competition results.  Journal of Veterinary Behavior,  44, 1-11. doi:  10.1016/j.
jveb.2020.09.003.

[31]	 Vosgerau, S., et al. (2022). Genetic and genomic characterization followed by single-step 
genomic evaluation of withers height in German Warmblood horses. Journal of Applied 
Genetics, 63(3), 369-378. doi: 10.1007/s13353-021-00681-w.

https://doi.org/10.1017/S1751731112000626
https://doi.org/10.2527/jas.2007-0382
https://www.amazon.com/Heroes-Foundation-Modern-Sporthorses-people-ebook/dp/B0D2962M6D
https://www.hippomundo.com/
https://doi.org/10.1016/j.livprodsci.2003.10.011
https://doi.org/10.1016/j.livprodsci.2003.10.011
https://doi.org/10.1016/j.jveb.2020.10.002
https://doi.org/10.1371/journal.pone.0215913
https://oldenburger-pferde.com/de/zucht/news/
https://oldenburger-pferde.com/upload/organisation/Zuchtprogramm_OL-_ENGLISCH_03022023_2.pdf
https://oldenburger-pferde.com/upload/organisation/Zuchtprogramm_OL-_ENGLISCH_03022023_2.pdf
https://zakon.rada.gov.ua/laws/card/z0416-12
https://doi.org/10.3389/fgene.2021.658403
https://doi.org/10.3389/fgene.2021.658403
https://doi.org/10.1016/j.jevs.2018.10.018
https://doi.org/10.1016/j.jevs.2018.10.018
https://doi.org/10.7482/0003-9438-56-066
https://doi.org/10.7482/0003-9438-56-066
https://doi.org/10.1016/j.jveb.2021.09.010
https://www.horseshowjumping.tv/en/a-detailed-exploration-of-schockemohle-lewitz/
https://www.horseshowjumping.tv/en/a-detailed-exploration-of-schockemohle-lewitz/
https://doi.org/10.1016/0301-6226(90)90041-P
https://doi.org/10.1051/gse:19910206
https://doi.org/10.1016/j.jveb.2020.09.003
https://doi.org/10.1016/j.jveb.2020.09.003
https://doi.org/10.1007/s13353-021-00681-w


Animal Science and Food Technology. 2024. Vol. 15, No. 3

100 Sports achievements and morphometric characteristics...

[32]	 WBFSH. (n.d.). The WBFSH sire rankings. Retrieved from http://www.wbfsh.org/GB/Rankings/
SireRankings.aspx.

Спортивні досягнення і морфометричні характеристики  
ліній коней ольденбурзької породи

Ірина Супрун
Кандидат сільськогосподарських наук, доцент
Національний університет біоресурсів і природокористування України
03041, вул. Горіхуватський Шлях, 19, м. Київ, Україна
https://orcid.org/0000-0001-8105-1923
Варвара Турченко
Студентка
Національний університет біоресурсів і природокористування України
03041, вул. Горіхуватський Шлях, 19, м. Київ, Україна
https://orcid.org/0009-0007-3123-0246

Анотація. Ольденбурзька порода коней, завдяки своїй універсальності, є перспективним 
об'єктом для наукового дослідження. Виявлення закономірних зв'язків між генеалогічними 
характеристиками, морфометричними показниками та спортивними досягненнями 
представників цієї породи є критично важливим для розробки ефективних селекційних 
програм. Мета дослідження полягала в аналізі впливу лінійної належності на морфологічні 
характеристики та спортивні результати коней ольденбурзької породи, а також у виявленні 
зв’язків між морфологічними ознаками та спортивними досягненнями. Дослідження 
проведено на базі кінноспортивного комплексу «Schockemoehle» (Німеччина), включало 
90 ольденбурзьких коней, розподілених за статтю та лінійною приналежністю. Проведено 
аналіз морфометричних показників та спортивних досягнень. Результати демонструють 
домінування лінії Cor de la Bryere (48,9 % загальної вибірки), що свідчить про успіх селекційних 
програм у вдосконаленні її характеристик. Інші значні лінії мали частку в структурі вибірки 
від 15,6 до 10,0  %. Морфометричний аналіз показав високу однорідність серед коней за 
висотою в холці та обхватом п'ястка, з незначними відмінностями між статевими групами: 
висота в холці коливається від 168,13 см до 169,2 см, а обхват п’ястка – від 20,85 см до 20,99 см. 
Аналіз спортивних досягнень виявив, що мерини мають високу ефективність у подоланні 
високих перешкод, досягаючи рівня Гран-Прі (≥155  см) у 23% випадків, порівняно з 10% 
серед жеребців і кобил. Жеребці та кобили зазвичай досягають рівня 130-140 см, з деяким 
переважанням кобил у цій категорії. Вивчення різних ліній показує, що лінії Diamant de 
Semilly і Almé Z мають переваги в морфометричних параметрах, таких як висота в холці і 
обхват п’ястка, що може впливати на спортивні досягнення. Лінія Capitol  I має найбільшу 
кількість змагань, але потребує покращення для досягнення вищих спортивних результатів. 
Практичне значення результатів полягає в можливості оптимізації селекційних стратегій 
спортивних коней для досягнення кращих досягнень у змаганнях

Ключові слова: напівкровні породи; спортивне конярство; селекційні програми; проміри 
тіла; генеалогічний аналіз; частка спадковості; конкур
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