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ABSTRACT

This study evaluated the relationships between some environmental factors and race performance of purebred
Arabian racehorses in the Turkish Jockey Club. For this purpose, the belonging 60 purebred Arabian horses (45
males and 15 females) which registered to Turkish Jockey Club was benefited from 3087 races records. In the
research, the effect of gender, age, race distance, dam age, and the city in which the race took place to race
performance on the turf and dirt track was investigated. In the environmental factors affecting race speeds of
horses were found statistically different. The turf track, dirt track and general average of the race speed were
calculated as 14.45%£0.02 m/sec, 13.5210.01m/sec and 13.77£0.01 m/sec, respectively. The horses’s race
performance results; it was better than others the turf track, male, short distance, 9-12 dam age, 3 age, and
Istanbul, for the race track, gender, race distances, dam age, race age, and race city, respectively. In conclusion, it
is thought that performing of similar studies with more horses and more comprehensive studies may be more
useful in examining the race performance of horses.
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Safkan Arap Atlarinin Yarig Performansina Baz1 Cevresel Faktorlerin Etkisi

(074

Bu calisma, Tirkiye Jokey Kulibt’ndeki Saftkan Ttrk Arap atlarinin bazi cevresel faktorler ve yarts performanslart
arasindaki iliskilerin belirlenmesi amactyla gerceklestirilmistir. Bu amagla Tirkiye Jokey Kuliibi’ne kayith 60
safkan Arap atina ait (45 erkek ve 15 disi) 3087 yaris kaydindan yararlanimistir. Arastirmada ¢im ve kum pistteki
kosu performansina cinsiyet, yas, mesafe, ana yast, ve yarisin yapildigi sehrin etkisi incelenmistir. Atlarin yaris
hizlaring etkileyen bu gevresel faktérlerde istatiksel olarak farkhihiklar bulunmustur. Yaris hizinin ¢im pist, kum pist
ve genel ortalamast strastyla 14.4510.02 m/sn, 13.5240.01 m/sn ve 13.7720.01 m/sn olarak hesaplanmustir.
Atlarin yaris performans sonuglarinda; ¢im pist, erkek, kisa mesafe, 9-12 ana yasi, 3 yas ve Istanbul verileri
digerlerinden, sirastyla yaris pisti, cinsiyet, yaris mesafesi, ana yast, kosu yasi ve yaris sehri bakimindan daha iyi
sonugclar vermistir. Sonug olarak, daha fazla at sayisina sahip ve daha kapsamlt benzer ¢alismalarin yapilmast atlarin
yaris performansinin incelenmesinde daha faydali olabilecegi distintilmektedir.
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INTRODUCTION

Arabian horses, known as one of the oldest breeds
in the world, have been raised in the Arabian
Peninsula and surrounding regions since 2000 BC
(Glazewska 2010). Because the Arabian horse has a
symmetrical body, an elegant, is resistant to various
weather conditions, perform well in long-distance
races and a high pass down hereditary power, it has
played a significant role in hybridization studies for
the development of new breeds (Ozbeyaz and
Akgapinar 2003).

Nowadays, because horse breeding is usually made
for racing and sports purposes, the yields in these
two breedings are running ability and spring. At
races, hotses' running ability (speed) can be defined
as racing performance. In horses, racing
performance is a quantitative character. Therefore,
genetic and environmental factors control this
feature (Paksoy and Unal 2010).

In horseracing and race performance, breeders use
horses’ records as well as the records of their
offspring, relatives and ancestors (Ricard et al
2000). Also, racehorse time is one criterion used to
quantitatively ~ evaluate horseracing and race
performance that is to say the success of the horse
according to other horses (Ekiz et al. 2005b, Mota
et al. 1998). Race performance of horses is
influenced by genotype, body structure, and
various environmental factors. These factors
include care and feeding, exercise, gender, age of
the horse and dam, distance, handicap weight, rider
status and previous medical condition of the
racchorse illnesses. It is crucial for the success of
the breeding programs that these factors are taken
into account to improve race performance (Paksoy
and Unal 2010). In another study conducted on
Arabian horses, when factors affecting race time
were examined, it was found that horse’s gender
and race track were significant, but the horse’ age
was significant only at certain race distances (Ekiz
et al. 20052). It is also important for their training
in the interaction of horses with the rider (Yiddirim
et al. 2017).

Some researchers have studied the age of the
racehorse and dam, the year of the race, race
distance, racing categories and surface of the race
track in order to evaluate possible correlations
between these factors and the race performances of
horses (Késeman and Ozbeyaz 2009). Others have
reported that the age of the horse, race distance,
structure of the track, amount of the jackpot,
running season, number of running horses,
handicap weight of the horse and the horse’s
position on the track were significant factors in
race performance (Martin et al. 1996).

In Turkey, official horseracing is organized by the
Turkish Jockey Club (Turkish abbreviation: T]K), a
member of the World Arabian Horse
Organization. Races are held at nine tracks
throughout the country. The tracks have either turf
or dirt surfaces. Arabian horses are mostly used in
endurance racing throughout the world, in Turkey,
they are commonly used in flat racing (Ozen and
Gurcan 2017).

The aim of the present study was to investigate the
relationships between some environmental factors
and race performance of purebred Arabian horses
in the TJK. It is hoped that this research will
contribute to a better understanding of the effect
of some environmental factors on race
performance.

MATERIALS and METHODS

The racing records of Arabian horses in this study
were provided by the TJK and included official
races that took place from May 2007 to December
2016. The dataset in this period was comprised of
records from 3087 races. These records were taken
from 60 purebred Arabian horses (45 males and 15
females) registered by the TJK. Race information
included the horses’ genders, ages, ages of dams,
race track, race distance, race speeds, and cities.
The turf and dirt track are composed of structurally
different materials, and so affects the running
results. For this reason, while the race results are
examined, the races made on the turf and dirt track
are considered differently and the race
performances of the horses are evaluated separately
for each track. Therefore, in order to better
observe the performances (speed-m/sec) of the
horses on the turf and dirt track, horses
performances were evaluated both as separate and
as a whole. The race speed of the horses was
determined according to the distance in each run
was calculated individually. The effects of gender,
race distance, dam age, horse’ age and race city
were fitted to model used in analyses for each track
type (turf and dirt).

Factors related to the horse race performances
were evaluated by the formula:

Yijkimn = ptaitbjtcct dit fmtejjkimn

where Yijumn = each parameter value discussed, p =
population average, a; = effect of the horse’ gender
(male, female), b; = effect of the race distance in
meters (1200, 1300, 1400, 1500, 1600, 1700, 1800,
1900, 2000, 2100, 2200), cx = effect of the age of
dam in years (5-8, 9-12, 13-16, 17-20, 21+), d =
effect of the age of the horse at the time of the
race, in years (3, 4, 5, 6, 7, 8+), fm = effect of the
city in which the race took place (Istanbul, Izmir,
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Bursa, Ankara, Adana, Elazig, Sanlurfa,
Diyarbakir) and ejjumn = random error effect.

While analysing the data, the General Linear Model
was used in SPSS Statistic 20. Tukey's multiple
comparison test was used to evaluate the
significance of the differences among averages of
the sub-groups.

RESULTS and DISCUSSION

The results of fixed effects of gender, race distance,
dam age, race age and race city in which the race
took place of horse on race performances or
speeds were shown in Table 1. In the evaluation of
entire data set, statistically, significant differences
were found in all of the fixed effects (P < 0.001).
The race petformance or race speed (m/sec)
average of the horses was obtained as 14.4510.02
m/sec for turf track, 13.5220.01 m/sec for the dirt
track and 13.77+0.01 m/sec for the general
average. According to the results obtained, the race
speed of the horses running on the turf track was
found to be higher than the horses running on the
dirt track. Similar to the results of this study, some
researchers stated that the speed of horses running
on the dirt track is less than the horses running on
the turf track (Késeman and Ozbeyaz 2009, Paksoy
and Unal 2010, Paksoy et al. 2018). However, as
Paksoy and Unal (2010) stated in his studies, there
may be a change in the race times of horses
according to the wetness and dryness of the turf or
dirt track. Therefore, to examine horses’s pedigree
and race performance records may provide better
results.

In horse races organized in Turkey, horses of both
genders are organized together, and in some races,
separate races are organized for each gender.
Therefore, in this study, both together and separate
results are examined in terms of gender. According
to the analyses results, the effect of gender on the
horse’s racing speed was not significant in turf and
dirt track (P > 0.05). However, it was found that
male horses running on the turf track run faster
than female horses. In general, researchers reported
that male horses exhibited better racing
performance than female horses in horse races due
to both morphological and hormonal reasons
(Ozbeyaz and Akgapinar 2003). In this study, It
was thought that this result may be due to lack of
population number of female horses.

Race distances are considered short if they are less
than or equal to 1300; middle-distances are 1400 to
1700 m and long-distance races are longer than
1800 m (Anonymous 2018). Racing horses perform
better at their own distance. In addition, the well-
known horses of the structure and features by the
owners are run in proper distance runs, and so the

performances of the horses are well exhibited
(Paksoy and Unal 2010). It is not recommended
that horses compete at distances that are not
suitable for their body structures (Ozen and
Gircan 2016). In Turkey, between 1991-2000
years, running in the open race organized for male
Arabian horses, which the race speeds (calculated
from the relevant source) were examined at various
distances, the race speed increased as the race
distance increased (Késeman and Ozbeyaz 2009).
However, in this study, the horses’s speed of the
race generally decreased as the race distance
increased. In addition, the race speed results for all
race distances (1200 to 2200 m) obtained in this
study showed a better performance than the race
speed results of the Koéseman ve Ozbeyaz (2009).
This result can be considered as a result of the
selection and maintenance-feeding operations
carried out over the years. In the present study, the
effect of race distance on race performance or
speed was significant for each track type (P <
0.001). Especially, at 1200 and 1500 mt of the turf
track, and at 1300 mt of the dirt track, the speed of
the horses was better than at other distances. In
other wotds, it was determined that horses
performed faster than 1500 mt or less.

In the studies on the effect of the dam age on the
horses’s racing performance are reported that there
is a relationship between the two characteristics
(Barron 1995, Késeman and Ozbeyaz 2009). In
this study, similarly, racing performances were
influenced by dam age. And even, the race
performances on the turf (P < 0.05) and dirt (P <
0.001) track were statistically significant. In the UK,
the race performance of the foals born from young
mothers in the Throughbred hotses is higher, but
those from mothers older than 11 years has been
reported that the race performance decreased
(Barron 1995). In a study conducted on Arabian
horses, the effect of dam age on race time was
insignificant, but 9-12 year-old dams had less race
time (Késeman and Ozbeyaz 2009). In the present
study, when the effect of dam age on the race
performance was examined, the highest speed on
the turf track was 9-12 dam age, and the highest
speed on the dirt track was 21+ dam age.

The age of onset for purebred Arabian horses to
race in Turkey was determined to be 3 years. In a
race time study conducted on Arabian horses
(Késeman and Ozbeyaz 2009), the differences
between the average age of racehorses (3 to 9+
age) at different distances were not statistically
insignificant; however, in this study, the horses’s
race speed (3 to 8 age) was found to be significant.
Others have reported that the race performance of
horses is significantly affected by the race age of
the horse (Chrzanowski and Koeboke 1993,
Chrzanowski et al. 1996). In this study, similarly,
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race speeds were influenced by race age. The race
performances or speeds of the horses according to
their age at the races were determined as 3 years for
the fastest horses on both turf and dirt tracks. In
this study, the speed of the horses running on the
turf track at the age of 8+ is remarkable. According
to some researchers, there is a proven relationship
between the race performance of the horses and
the race lives (Sobczynska 2007), and thus, the
horses running on the turf track at 8+ age may be
seen as the reason for the high speed of racing.
Because, it is thought that the best running horses
are kept to make more profits by the breeders.

Considering the race city of track, Istanbul, Izmir,
Bursa, and Ankara at turf track; Istanbul at dirt
track of horses’s race performances or speeds were
found to be significantly larger than at other race
cities. In addition, in regard to the effect of the race
city on the horse's performance, the speed of the
horses running on both the turf track and the dirt
track in Istanbul has the highest values. There are

very few studies on the effect of racing cities on
horses’s race speeds in Turkey. In the studies
conducted, the average speed for Arabian horses
was reported to be 13.70 m/sec in Elazig and 14.41
m/sec in Istanbul (Duru 2017). In this study, 12.98
m/sec racing speed found for Elazig was higher
than the racing speed found by Duru (2017), but
14.41 m/sec racing speed for Istanbul was similar
to the findings of the same researcher. In
conducting the research, the relationship between
the altitude levels of cities and the horses’s race
speeds was remarkable. Therefore, this relationship
was presented in Graph 1 as separate data. When
the Graph 1 was examined, it was observed that
the horses’s race speeds in the provinces with
altitude above 500 m are generally lower than the
provinces with less than 500 mt. As a result, it was
concluded that the altitude levels of the racing
places may be an impact on the horses’s race
speeds. However, this relationship (between racing
speed and altitude) can be examined in more detail.

Table 1. The averages (m/sec), significant and compatison test results relevant to the turf and dirt track of
the horses’s race speeds examined as the gender, race distance, dam age, race age, and race city.

Turf Dirt Entire Dataset
Parameters
n X+sX Sig n X+sX Sig n X+sX Sig
Male 529  14.46%0.02 1815 13.52%0.02 2344 13.73%+0.02
Gender Female 318 14424003 ° 425 13529003 ° 743 13914003 o
1200 147  14.71£0.042 333 13.83%+0.032> 480  14.10%0.03ab
1300 69 14.41+0.06bc 95  13.94+0.062 164  14.14£0.052
1400 152 14.57£0.04ab 404 13.821+0.032> 556  14.02£0.03
1500 20 14.70%0.11a 194 13.691+0.04b 214 13.79%0.05¢d
Race Distance 1600 84 14.56%0.053b 98 13.3610.06d 182 13.9240.05b¢
(m) 1700 95  14.3410.05bc  *¥* 142 13.13+0.05¢ *** 237  13,62£0.05d¢ Fkok
1800 51 14.31%£0.07b 210 13.331+0.04<d 261 13.52%0.04¢
1900 85 14.25%+0.05¢ 314 13.1720.03¢<d 399  13.40%0.04¢
2000 61  14.24%0.06¢ 271 13.33£0.04¢d 332 13.50%0.04¢
2100 45 14.12%0.07¢ 138  13.32%0.05¢d 183  13.52%0.05¢
2200 38 14.23%0.08¢ 41 13.38%0.09¢ 79  13.79£0.08¢d
5-8 191 14.39£0.04ab 770  13.40%0.02b 961  13.60£0.02¢
Dam Age 9-12 294 14.50%+0.032 523  13.63%+0.032 817  13.94%0.032
13-16 190 14.47%+0.042 * 492 13.56%+0.032 *** (682  13.82%+0.03P Fkk
(years) 1720 47  14.26+0.07> 260 13.4240.04b 307 13.55%0.04
21+ 125 14.43%£0.052 195  13.69£0.052 320  13.98%0.042
3 108  14.61%+0.052 90 13.78%0.072 198  14.23%0.052
4 275 14.39%+0.03b 532 13.62%0.03P 807  13.88%0.03b
Race Age 5 190 14.40£0.04> . 504 1357+0.03b .. 694 1380003 .
(years) 6 125 14.50%0.052> 399 13.52+0.03b 524 13.76£0.03bc
7 78  14.38%0.06P 326 13.53%0.04b 404 13.70%0.04¢
8+ 71 14.49£0.063b 389 13.24%0.03¢ 460  13.4310.03d
Istanbul 122 14.54%0.052 146 14.29£0.052 268  14.41x0.042
Izmir 179  14.50%0.042 274 13.71+0.03bc 453 14.02+0.03b
Bursa 212 14.51%0.03a 411 13.78%0.03b 623 14.03%+0.03b
Race City Ankara 218 14431003 . 204 135140040 . 422 13.98+0.03b e
Adana 116 14.18%0.05b 361 13.56%0.03¢<d 477  13.71£0.03¢
Elazig - - 265 12.98+0.04f 265  12.98%0.04¢
Sanliurfa - - 457  13.27%0.03¢ 457  13.27£0.034
Diyarbakir - - 122 13.24%0.05¢ 122 13.24%0.064
General Average 847  14.45%0.02 2240 13.52%0.01 3087 13.7710.01
a-f: Differences among groups indicated with different letters in the same column are significant, ***: P < 0.01,

%, P < 0.01, *: P < 0.05, NS: P > 0.05.
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Graph 1. Average speed according to altitude levels of horse’s race cities




CONCLUSION

Racing performances or speeds of horses was
impressed by the horse’s gender, race distance, dam
age, race age, and city in which the race took place.

The horses’s race performance results; it was better
than others the tutf track, male, short distance, 9-12
dam age, 3 race age, Istanbul, for race track, gender,
race distances, dam age, race age, race city,
respectively. When the race performances of horses
are examined, it is thought that performing of similar
studies with more horses and more comprehensive
studies may be more useful. In addition, it is
recommended that more detailed research is carried
out on the effect of the race places altitude to the
horses’s race performance.

REFERENCES

Anonymous.  http://www.ganyantime.com/2014/12/mesafe-
kosu-jokey-istatistikleri.html; Accession date: 01.08.2018.

Barron JK. The effect of maternal age and parity on the racing
performance of throughbred horses. Equine Vet J. 1995;
27(1):73-75.

Chrzanowski S, Koeboke K. The estimation of breeding value
of Thoroughbred horses on the basis of racing
performance of their progeny at the age 2 and 3 years.
Ann Warsaw Agric Univ—SGGW. 1993; 29:35-39.

Chrzanowski S, Lojek J, Kurek A. The comparison of two
methods of evaluating the racing performance of Arabian
horses. Stocarstvo. 1996; 50(3):215-218.

Duru S. Tirk Arap atinda yars performansi igin varyans
komponentleri ve genetik yénelimin tahmini. Igdir Uni
Fen Bilimleri Enst Derg. 2017; 7(4):289-296.

Ekiz B, Kogak O, Demir H. Estimates of genetic parameters
for racing performance of Arabian Horses. Turk J Vet
Anim Sci. 2005a; 29(2):543-549.

Ekiz B, Kogak O, Yilmaz A. 2005b. Phenotypic and genetic
parameter estimates for racing traits of Arabian horses in
Turkey. ] Anim Breed Genet. 2005b; 122(5):349-356.

Mota MDS, Oliveria HN, Silva RG. Genetic and
envitonmental factors that affect best time of
Thoroughbred horses in Brazil. ] Anim Breed Genet.
1998; 115(1-6):123-129.

Glazewska I. Speculations on the origin of the Arabian horse
breed. Livest Sci. 2010; 129(1-3):49-55.

Koseman A, Ozbeyaz C. 2009. Some phenotypic and genetic
parameters of racing performance in Arabian horses.
Ankara Univ Vet Fak Derg. 2009; 56(3):219-224.

Martin GS, Strand E, Kearney MT, 1996. Usc of statistical
models to evaluate racing performance in Thoroughb-
reds. ] Am Vet Med Assoc. 1996; 209(11):1900-1906.

Ozbeyaz C, Akgapmar H. At Yetistiriciligi Ders Notlar1, Ankara
Universitesi Veteriner Fakiiltesi Zootekni Anabilim Dal,
Ankara, Turkey. 2003.

Ozen D, Giircan IS. Determination of factors affecting the
length of racing career of Arabian horses in Turkey.
Ankara Univ Vet Fak Derg. 2016; 63: 303-309.

Ozen D, Giircan IS. Factors that affect whether Arabian horses
have earnings during their first year of racing. Turk J Vet
Anim Sci. 2017; 41(4):460-463.

Paksoy Y, Unal N. Atarda Yaris Performansini Etkileyen
Faktotler. Lalahan Hay Arast Enst Derg. 2010; 50(2):91-
101.

Ricard A, Bruns E, Cunningham EP. The Genetics of the
Horse. Ed; Bowling AT, Ruvinsky A, CAB International,
Oxon, UK. 2000; pp. 411-438.

Sobczynska, M. The effect of selected factors on length of
racing career in Throughbred racehorses in Poland. Anim
Sci Pap Rep. 2007; 25(3): 131-141.

Paksoy Y, Unal N, Polat M, Tekin M, Ozbeyaz C. Arap ve
Ingiliz atlarinda tirnak bityiikliigiiniin yaris performansina
etkisi. Lalahan Hay Arast Enst Derg. 2018; 58(1):22-33.

Yiudirim F, Yidiz A, Ozdemir B. Horse training in Javelin
sports (Jereed). Int ] Curr Res. 2017; 9(10): 58461-58465.



