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Abstract

The purpose of this study was to examine the morphological
characteristics and breeding conditions of pacing horses in
the Afyonkarahisar province. A total of 117 head of pacing hor-
ses, as well as farm operations and opinions of horse owners,
were evaluated. The overall means of height at wither, body
length, rump length, chest depth, chest circumference, head
length, and forehead width were measured: 142.42, 145.15,
49.77, 55.43, 161.44, 51.94, and 21.52 cm respectively. It was
determined that horses with Turkish native genotypes and 1-3
elder horses had the lowest body measurements. It was de-
termined that the pacing horses had the bay, chestnut, gray,
black, and chestnut paint coat colors. It has been determined
that, in the choosing of pacing horses, horse owners pay great

attention to the parent information (71.1%), the temperament
(71.1%), body condition (68.9%), and the foot-nail structure
(62.2%) of horses. As a result, it was concluded that the pacing
horses with native genotypes in the Afyonkarahisar province
were smaller than those who were crossbred and of foreign
origin. Also, it was determined that the horses examined were
of the bay, chestnut, gray, and black coat colors. In addition, it
was concluded that the breeding conditions of pacing horses
should be improved, and the horse owners should be infor-
med about horse training and exercising.

Keywords: Body measurements, breeding, coat colors and
marking, pacing horse

Introduction

Horses have been used in the past as labor force and are current-
ly being breeding for various competitions, mostly sports, and
they are still used in agriculture in operations in the highlands in
some countries (Ozbeyaz and Akcapinar, 2005). The number of
horses in the world decreased after the Second World War, and
according to the FAO (Food and Agriculture Organization of the
United Nations) data from 2017, there are a total of 60 566 601
heads in the world. The number of horses in Turkey has de-
creased similarly to the rest of the world, and there were 120 040
heads in 2017 (FAO, 2019). In Turkey, a significant portion of the
horse presence constitutes Thoroughbred, Arabian horses, and
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native horses. Thoroughbred and Arabian horses are used in
racing, while native horses are used in traditional horse sports
such as pacing and javelin.

The pacing is characterized by the limbs moving together on
the same side, and when two feet on one side rise at the same
time, the two feet on the other side are on the ground (Ar-
pacik, 1999). For 2, 3, 4, and 5-year-old foals, pacing runs in
Turkey are performed on a 10-meter-wide track (Anonymous,
2017d). In a study conducted on pacing horses, Andersson et
al. (2012) named the DMRT3-Ser 301 STOP mutation as hav-
ing an essential relationship with pacing. Ozbeyaz et al. (2016)
found the DMRT3 mutant allele frequency in the pacing hors-
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es in Turkey at 90.7%, 98.40%, 95.80%, and 96.40%, in native,
Iranian, Afghanistan, and Bulgaria origins, respectively. Yiiceer
et al. (2016a) reported that the pacing horses in Turkey did
not differ significantly from the region regarding genotypical-
ly and that they were considerably different from the Arabian
horses and Thoroughbred and that the allele variety of the
pacing horses was much higher than the Arabian horses and
Thoroughbred. In a study carried out by Caglayan et al. (2010)
on pacing horses in Turkey, the overall means for the height
at wither, height at rump, body length, chest depth, chest cir-
cumference, cannon bone circumference, and head length
were found 139.21, 138.28, 141.60, 58.38, 155.30, 17.69, and
56.49 cm, respectively. In another study carried out by Yiiceer
et al. (2016b), on the Turkish native pacing horses, the means
for the height at wither, height at rump, body length, chest
depth, chest circumference, cannon bone circumference,
and head length were found to be 138.92, 139.67, 145.51,
61.91, 156.45, 17.06, and 52.53 cm, respectively . In the stud-
ies carried out on Turkish native horses in the Van and Kars
provinces in Turkey; the gray, bay, chestnut, black, isabelline,
and buckskin coat colors were identified (Bayram et al., 2005;
Kirmizibayrak et al., 2004).

This study was conducted to examine some body measure-
ments of pacing horses, determination of coat colors and white
markings, breeding conditions in operations, training, and
choosing of pacing horses.

Materials and Methods

Materials

This study included 117 heads of Turkish native, crossbred, and
foreign origin pacing male and female horses at different ages
in the Afyonkarahisar province in 2016 and 2017, Turkey. More-
over, in this study, the breeding, feeding, and barn conditions of
41 operations and the practices of 45 horse owners regarding
pacing horse training and choosing were evaluated. The mea-
surements, detection and notifications were recorded in the
form. The genotype of the horses used in the study was based
on the declaration of the horse owners. Also, the age of horses
was established by determining the age, as well as the declara-
tion of the horse owners. This study was conducted according
to the ethical principles with the letter dated 06/14/2016 and
numbered 49533702/105 of the Local Ethics Committee of An-
imal Experiments at Afyon Kocatepe University.

Methods

The height at wither, height at rump, body length, back
length, rump length, chest circumference, chest depth, can-
non bone circumference, head length, and forehead width
were determined with the horse standing on a flat surface us-
ing the measuring stick (Hauptner) and tape (Arpacik, 1999).
The training of pacing horses, coat colors and white markings,
housing type, feeding, grooming and frequency, farrier sup-
ply, horseshoe, saddle and bit type, training obtained from
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face-to-face interviews with horse owners, training frequency
and duration, the importance of choosing of pacing horses,
and frequently encountered injuries were recorded in the
form. In the creation of this form, Yildirim and Yildiz (2013) no-
tifications were used.

Statistical analysis

For the statistical analysis of the obtained body measurements,
the Y= H+ G+ Sj+ Atey, model was used in the variance anal-
ysis. In this model, Y, was the observation value, p is the over-
allmean value, G, is the effect of genotype (=native, crossbred,
and foreign), S is the effect of gender (=male and female), A,
is the effect of age (,=1-3, 4-6, and 7<), and e, represents the
random error. In each subgroup, the means was compared
with the Duncan’s Multiple tests. Information about the man-
agement, feeding, training, and choosing preferences of horse
owners in operations is given in as a proportion (%). The PASW

Statistics 18.0 program was used in calculations.
Results

Morphological characteristics of pacing horses

The values of body measurements of pacing horses in the prov-
ince of Afyonkarahisar are presented in Table 1. In these pacing
horses, the height at wither, height at rump, body length, chest
depth, chest circumference, cannon bone circumference, head
length, and the forehead width for overall means were de-
tected as 142.42+0.83, 142.50+0.81, 145.15+1.06, 55.43+0.56,
161.44+1.39, 17.58+0.16, 51.94+0.33, and 21.52+0.16 cm, re-
spectively. The effects of the genotype (native, crossbred, and
foreign origin), gender (male and female), and age (1-3, 4-6,
and 7< years) on some body measurements were found to be
statistically significant (p<0.05, p<0.01, p<0.001). According
to genotype, the lowest body size values were determined in
Turkish native pacing horses. In this study, it was determined
that pacing horses were of the bay (53.0%), chestnut (23.1%),
gray (18.8%), black (4.2%) and chestnut paint (0.9%) coat colors.
In addition, 43.6% of these horses had white facial markings,
and 34.2% of these horses had white leg markings.

Breeding conditions, management, and feeding

In this study, breeding conditions, housing, management, and
feeding information were examined in the operations visited.
It was found that the barns were tie stall (75.6%) and box stall
(24.4%) housing. A total of 3 to 5 kg/day roughage (hay, fod-
der, alfalfa, vetch) and 3 to 6 kg/day concentrated feed (barley,
vetch, and oats ration) were reported to be given to horses in
operations. Also, the proportion of giving vitamin-mineral mix-
tures (powder, injectable, and licking block), raisins, and carrots
were found to be 73.17% in operations. It has been stated that
92.7% of the visited operations were grooming, and 68.3% of
them were providing farrier from outside the operations. In ad-
dition, it was determined that the horseshoe type on pacing
horses was usually closed, and an imported saddle and a port
bit were used.
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Table 1. Least-squares means and standard errors for body measurements in pacing horses

Head Forehead

length

Cannon bone
circumference

Back Rump Chest Chest
length circumference

Body
length

Height at

Height at

width

depth

length

rump

wither

+
1<

+
1<

+
1<

+
1<

1%

+
1<

+
1<

+
X<

+
1<

+
1<

+
1<

142.50+0.81 145.15+£1.06 55.40+0.71 49.77+0.44 55.43+0.56 161.44+1.39 17.58+0.16 51.94+0.33 21.52+0.16

142.42+0.83

117

*%

*X% *¥% *%%

X%

Genotype

21.20+0.11°
21.17+£0.32°
22.20+0.35°

142.98+0.72° 53.05+0.48° 49.09+0.30 54.76+0.38 158.32+0.94 17.69+0.11 51.09+0.22°
53.37+£1.41° 51.15+0.66°
53.57+0.712

138.95+0.55°

138.81+0.56°
140.70+1.65°

Turkish Native 97

161.24+2.78 17.36+0.33
17.69+0.35

54.21+1.11

49.93+0.88

141.59+2.11°

139.91+1.61°

11

Crossbred

148.63+1.74° 150.87+2.29° 59.77+1.532 50.28+0.95 57.34+1.20 164.77+3.00

9 147.75+£1.78°

Foreign origin

*X¥ *%

EEy

Gender
Male

52.03+0.35 21.49+0.17

17.85+0.17°
17.31£0.21°

143.73+£1.12° 54.48+0.75° 49.41+£0.47 54.06+0.59° 158.38+1.48°
56.31+0.92° 50.12+0.57 56.81+0.72°

142.33+0.86

142.41+0.88

78
39

21.56+0.21

51.85+0.43

164.50+1.81°

142.67+1.05 146.56+1.38°

142.43+1.08

Female

*%%

%%

*X%

*X%

X%

*%%

*X¥

*X%

*X%

X%

Age
1-3
4-6

20.66+0.21°

50.37+0.43°
52.45+0.45°
52.99+0.42°

16.67+0.21°
17.95+0.222
18.12+0.21°

155.23+£1.79¢

53.25+0.72°
56.26+0.76°
56.80+0.712

48.03+0.57°
50.69+0.60°
50.58+0.56*

52.78+0.91¢

139.73+1.04° 140.32+1.37°

139.41+1.06°

38
39

21.86+0.22°
22.04+0.212

162.47+1.90°

147.17+£1.45° 56.01+£0.97°
57.32+0.90°

143.83+£1.11°

143.77+£1.13°

166.62+1.77°

143.94+1.03° 147.96+1.35°

144.08+1.05°

40

Least-squares meantstandard error of mean

X

XS

W: The over all mean;

ab.<; Different superscript letters differ significantly in each subgroup in the same column (p<0.05)

-: Not significant (p>0.05); *: p<0.05; **:p< 0.01; ***:p< 0.001

e}
w

During the meetings with the pacing horse owners, only
14 owners said they were interested in pacing horse train-
ing. On the other hand, they expressed the age of horse
training as 18, 24, and 25 months. It was said that the hors-
es were given training for 60-120 minutes per day, and the
experience of the trainers was over 5 years. It was stated
that the training of pacing foals was continued by attach-
ing chains to the foal's foot after the training of the bridle
and saddle. During the meetings with horse owners, 31
breeders stated that they exercise their horses regular-
ly. The duration of exercising is 30-120 minutes, and the
majority of the horses have 60-120 minutes of exercising.
When determining the injuries, the breeders stated that
they are mostly encountering, pastern, tarsus, bridle, and
saddle injuries in horses. Table 2 presents the findings re-
garding the issues that horse owners pay attention when
choosing a pacing horse. It was determined that horse
owners pay more attention to the parent information
(71.1%), temperament (71.1%), body condition (68.9%),
and foot-nail structure (62.2%) when choosing pacing
horses.

Discussion

Morphological characteristics of pacing horses

The least-squares means and standard errors for body
measurements presented in Table 1 showed that the
Turkish native pacing horses were generally lower than
those that were crossbred and foreign origin. Regarding
age, the lowest body measurement values were found in
horses 1-3 years old. The height at wither, height at rump,
rump length, chest circumference, and head length were
138.81, 138.95, 49.09, 158.32, and 51.09 cm for Turkish
native pacing horses; 140.70, 139.91, 49.93, 161.24, and
51.15 cm for crossbred pacing horses; and 147.75, 148.63,
50.28, 164.77, and 53.57 cm for foreign origin pacing hors-
es, respectively. Similar to the statements by Yiiceer et al.
(2016b), this situation shows that Turkish native pacing
horses were smaller than other pacing horse genotypes.
The body measurements of pacing horses in the province
of Afyonkarahisar, such as the height at wither, height
at rump, body length and chest circumference overall
means, were higher than the values reported by Caglayan
et al. (2010) for pacing horses. In this study, the height at
wither, height at rump, and body length averages for Turk-
ish native pacing horses were higher than those reported
in the studies on Turkish native horses in the Van and Kars
provinces (Bayram et al., 2005; Kirmizibayrak et al., 2004).
On the other hand, the values reported by Yiceer et al.
(2016b) for Turkish native pacing horses and the values re-
ported for Arabian horses in Turkey (Glicliyener Hacan and
Akcapinar, 2011) were lower. This may be due to factors
such as genotype, breeding conditions, and feeding. Also,
it was found that the height at wither of the pacing horses
in this study was in the range 133-142 cm reported for the



AKYOL and KOCAK. Characteristics of Pacing Horses and Breeding Conditions
Acta Vet Eurasia 2019; 45: 91-95

Table 2. Preferences of horse owners in the pacing horse
choosing

Important Not important No idea
% % %
Parent information 32 711 - - 13 28.9
Coat colors 20.0 22 48.9 14 311
White markings 8 17.8 23 51.1 14 31.1
Foot-nail structure 28 62.2 3 6.7 14 31.1
Temperament 32 711 1 2.2 12 26.7
Body condition 31 68.9 - - 14 31.1

Paso Fino horse and higher than Icelandic horse (Anonymous,
2017a; Anonymous, 2017b). The length of the back and rump
values was the lowest for the native pacing horses. The fore-
head width is similar to the native and crossbred genotypes
and is lower than for foreign origin pacing horses.

In this study, it was found that pacing horses were of the bay
(53.0%), chestnut (23.1%), gray (18.8%), black (4.2%), and chest-
nut paint (0.9%) coat colors. Also, in 43.6% and 34.2%, White
facial and leg markings were detected, respectively. Some re-
searchers reported that American Saddlebred, Ayvacik pony,
and Canik horses were of the bay, black, gray, chestnut, and
chestnutpaint coat colors, and Arabian horses in Turkey were
of the chestnut, gray, and bay coat colors (Anonymous, 2017¢;
Antlirk, 1956; Gliciyener Hacan and Akcapinar, 2012; Glleg,
1995). The presence of the chestnut, bay, and gray colors in the
native horses in the Kars region is mentioned, in addition to
these colors in the horses in the Van region, the presence of the
black, gray, buckskin, and isabelline coat colors has also been
reported (Bayram et al., 2005; Kirmizibayrak et al., 2004).

Breeding conditions, management, and feeding

It was determined that the pacing horse barns in the province
of Afyonkarahisar are tie stall (75.6%) and box stall (24.4%)
housing. For horses in the tie stall housing, the possibility of
movement is restricted, which is considered to be a disadvan-
tage regarding the horse performance. In addition, according
to observations and determinations made during the research,
housing measures and ventilation facilities concerning housing
conditions are thought to be improved. While 92.7% of the op-
erations stated that they were grooming regularly, 68.3% said
they were bringing the farrier from the outside. Grooming in
horse operations is an affirmative situation. The saddle used in
pacing horses is usually imported (European origin), and the
port bit is used. It is considered preferable because the import-
ed saddle is robust, and the port bit gives the rider an advan-
tage in horse control. On the other hand, almost half (41.5%)
of the operations used the closed type horseshoe on four feet,
and 36.5% stated that they used closed horseshoe on the front
legs only or the hind legs only. The closed type horseshoe is
considered to be preferred because of the protection it pro-
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vides on the racecourse. It was stated that horses were given 3
to 5 kg/day roughage, 3 to 6 kg/day concentrated, and 73.17%
of the operations were given vitamin-mineral mix (powder, in-
jectable, and licking block), raisins, and carrots. It is a positive
situation to use vitamin-mineral mixtures to feed horses in an
essential part of operations and to pay attention to nutrition.

In the meetings held with the owners of pacing horses, it was
determined that only 14 of them were interested in pacing
horse training. These breeders expressed that the age of the
horses to start training was 18, 24, and 25 months. Also, it was
also determined that after the bridle and saddle training, the
horse continued with the chain attached to the foot. This prac-
tice is thought to be performed to ensure that the limbs on the
same side move together. During the meetings with the horse
owners, 31 (68.9%) stated that they regularly exercise their
horses, 14 (31.1%) did not exercise them, but only rode a horse
intermittently. The training and the exercising schedule applied
to the horses needs to be developed. In the determination of
injuries in horses, 36 of the breeders did not encounter injuries,
and 9 of them said that pastern-, tarsus-, bridle-, and saddle-re-
lated injuries were the most frequent. Such situations can occur
during the use of horses, so this makes the bridle, saddle, and
foot problems even more prominent. Horse owners stated that
they paid more attention to the parent information (71.1%),
temperament (71.1%), body condition (68.9 %), and the foot-
nail structure (62.2%) when choosing the pacing horses.

As a result, it was found that the Turkish native pacing horses
in the province of Afyonkarahisar were smaller than those that
were crossbred and foreign origin and that the bay, chestnut,
gray, and black coat colors were found frequently. The effects of
genotype, age and gender on body measurements were found
to be statistically significant. In addition, it was concluded that
the breeding conditions of pacing horses should be improved
and that the owners should be informed about horse training
and exercising.

Ethics Committee Approval: Ethics committee approval was received
for this study from the local ethics committee of animal experiments
at Afyon Kocatepe University (Approval number: 49533702/105, date:
06/14/2016).

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - H.A,, S.K,; Design - H.A., S.K; Super-
vision - S.K.; Resources — H.A,; Data Collection and/or Processing - H.A,,
S.K.; Analysis and/or Interpretation - H.A., S.K;; Literature Search - HA,;
Writing Manuscript - H.A., S.K;; Critical Review - H.A,, S.K.

Acknowledgments: The authors thank the pacing horse owners.
Conflict of Interest: The authors have no conflicts of interest to declare.

Financial Disclosure: The authors declared that this study has received
no financial support.



AKYOL and KOCAK. Characteristics of Pacing Horses and Breeding Conditions
Acta Vet Eurasia 2019; 45: 91-95

References

Andersson, L.S., Larhammar, M., Memic, F., Wootz, H., Schwochow, D.,
Rubin, CJ., Patra, K., Arnason, T., Wellbring, L., Hjdlm, G., Imsland, F.,
Petersen, J.L., Mccue, M.C., Mickelson, J.R., Cothran, G., Ahituv, N.,
Roepstorff, L., Mikko, S., Vallstedt, A., Lindgren, G., Andersson, L.,
Kullander, K., 2012. Mutations in DMRT3 affect locomotion in horses
and circuit function in Mice. Nature 488, 642-646. [CrossRef]

Anonymous, 2017a. Icelandic Horse: https://www.icelandics.org/stan-
dards.php#6 (Accessed on 10.11.2017).

Anonymous, 2017b. Paso Fino Horse: http://www.pfha.org/ (Accessed
on 13.11.2017).

Anonymous, 2017c. American Saddlebred Horse: https://www.asha.
net/aboutus/theamericansaddlebred (Accessed on 10.11.2017).

Anonymous, 2017d. Turkiye Geleneksel Spor Dallari Federasyonu Rah-
van Binicilik Misabaka Talimati: https://www.gsdf.gov.tr/uploads/
default/reports/7418be2f1b20ff38539f1df7ed74b678.pdf (Accessed
on 13.11.2017).

Antiirk, E., 1956. Turkiye Atciliginin Buglinkii Durumu, Meseleleri ve
Yerli Atlarimizin Morfolojik Vasiflari Ustiine Arastirmalar. Yeni Desen
Matbaasi, Ankara.

Arpacik, R., 1999. At Yetistiriciligi. 3. Baski. Sahin Matbaasi, Ankara.

Bayram, D., Oztiirk, Y., Kiiciik, M., 2005. Van yoresinde yetistirilen at-
larda fenotipik 6zellikler. Yiiziinci Yil Universitesi Veteriner Fakiiltesi
Dergisi 16, 85-88.

Caglayan, T., inal, $., Garip, M., Coskun, B., inal, F., Guinlii, A., Giileg,
E., 2010. The determination of situation and breed characteristics
of Turkish rahvan horse in Turkey. Journal of Animal and Veterinary
Advances 9, 674-680. [CrossRef]

FAO, 2019. FAO Statistics: http://faostat3.fao.org/download//q1/e (Ac-
cessed on 05.01.2019).

95

Giiciiyener Hacan, 0., Akcapinar, H., 2011. Farkli haralarda yetistiri-
len Safkan Arap atlarinda bazi fenotipik ve genetik parametreler. I.
Vicut olculeri ve kalitim dereceleri. Lalahan Hayvancilik Arastirma
Enstittisu Dergisi 51, 55-70.

Giiciiyener Hacan, 0., Akcapinar, H., 2012. Farkli haralarda yetistiri-
len Safkan Arap atlarinda bazi fenotipik ve genetik parametreler. Il.
Don, nisaneler, alinda servi ve kalitim dereceleri. Lalahan Hayvancilik
Arastirma Enstitlsa Dergisi 52, 15-26.

Giileg, E., 1995. Turk At Irklan. Anadolu At Irklarini Yasatma ve
Gelistirme Dernegi, Ankara.

Kirmizibayrak, T., Aksoy, A., Tilki, M., Saatci, M., 2004. Kars yore-
si Turk yerli atlarinin morfolojik &zelliklerinin incelenmesi. Kafkas
Universitesi Veteriner Fakiiltesi Dergisi 10, 69-72.

Ozbeyaz, C., Akcapinar, H., 2005. At Yetistiriciligi Ders Notlari.
Ankara Universitesi, Veteriner Fakiiltesi, Zootekni Anabilim Dali,
Ankara.

Ozbeyaz, C., Yiiceer, B., Giingor, O.F., 2016. Tirkiye'deki rahvan
yuritylsli atlarda doublesex and mab-3 related transcription fac-
tor 3 (DMRT3) mutant allel dagilimi. Ankara Universitesi Veteriner
Fakultesi Dergisi 63, 47-52. [CrossRef]

SPSS Inc. PASW Statistical Program. Version 18.0.0. Chicago, IL, USA.
Yildinm, F,, Yildiz, A., 2013. Cirit atlari: Anket calismasi. Atatiirk Univer-
sitesi Veteriner Bilimleri Dergisi 8, 35-41.

Yiiceer, B., Erdogan, M., Yarali, C., Ozarslan, B., Ozbeyaz, C., 2016a.
Turkiye'de rahvan kosan atlar arasindaki genetik cesitlilik. Ankara
Universitesi Veteriner Fakiiltesi Dergisi 63, 201-210. [CrossRef]

Yiiceer, B., Ozarslan, B., 6zbeyaz, C., 2016b. Tirkiye'de rahvan kosan
atlarda fenotipik cesitlilik. Ankara Universitesi Veteriner Fakiiltesi
Dergisi 63, 195-199. [CrossRef]


https://doi.org/10.1038/nature11399
https://doi.org/10.3923/javaa.2010.674.680
https://doi.org/10.1501/Vetfak_0000002708
https://doi.org/10.1501/Vetfak_0000002730
https://doi.org/10.1501/Vetfak_0000002729

