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Abstract

The aim of the present study was to establish the sources of specific variance and the genetic pa-
rameters of gaits in 2-years old horses from the East Bulgarian breed. The basis for the study was the
data from the assessment of the gaits, walk, trot, free gallop and correctness of 228 East Bulgarian
horses tested for a period of 10 years. Tests for two-years old horses were conducted on two consecu-
tive days with a pre-adaptation period for one week. Preliminary selection was not applied to the
participants. The composition of judges was relatively constant. A 10-point score system with an ac-
curacy of 0.5 was used. The registration of the animals and traits was carried out by the East Bulgar-
ian Horse Association.

There were statistically proven sources of a specific variance as the family belonging of horses for
gaits, walk, gallop and correctness, and the mother’s line for correctness and gallop. Years of birth had
generated variation upon all of the studied traits, and the month of birth — on trot scores. Differences
due to gender differentiation were in favor of males. The best genetic potential was possessed by the
horses belonging to the families of Linia, Slavyanka, Ohota and Malta and the mares’ offspring origi-
nating from the lines of Tihany, Devis Own, Ramzes and Tempelhuter.

The rate of additive variance was from a low to moderate for gaits in the aggregate (0.30—0.49),
walk (0.35-0.50), trot (0.18—0.35), and free gallop (0.35—0.08) and high for correctness (0.60—0.75).
There was an higher heritability value’s increasing the volume of progeny groups, except for the gal-
lop. Favorable from the breeding point of view were the established correlations between correctness
and trot (0.77) and between correctness and gallop (0.49).
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Pe3rome

Ilenta Ha HACTOSIOTO MpOyYBaHE O€ Ja YCTAHOBUM H3TOYHHUIIUTE Ha CICIU(PUYCH BapHaHC U
TeHeTUYHHUTE TTapaMeTPH Ha KauecTBaTa Ha JBUKCHUE TIPU 2-TOAUIIHU KOHE 0T M3TOouHOOBATapCcKa
nopoza. 3a OCHOBa Ha MPOYUBAHETO MOCTYKHMXA JAaHHUTE OT O0IaTa OlleHKa Ha JIBUXKEHUATA U OT
OLIEHKUTE Ha XOAOM, TPBC, TAJION U KOPEKTHOCT Ha 228 koHsA oT M3TOuHOOBATapCcKa MOpoa, y4acT-
BaJIM B TeCTUpaHusi 3a nepuop ot 10 ronuau. TecToBeTe 3a ABETOAMIITHN KOHE Ca MTPOBEKIaHH B JIBA
MOCJIEIOBATETHU JHU C IPEIBAPUTEIICH a1allTallMOHEH NIEPUOJ] KbM 0OCTaHOBKAaTa OT €JHa CEIMMUIIA.
CraTucTrdecku JOKa3aHU M3TOYHUIM HA crienu(uyeH BapraHC ca Omin (haMuiiHATa TPUHAIIIEK-
HOCT Ha KOHET€ 3a MPU3HAIUTE 00I11a OI[EHKA, XOJIOM, T'aJION U KOPEKTHOCT, U TUHUSATA Ha MaliKaTa 3a
KOPEKTHOCT U rajion. [oguHuTe Ha pakJaHe ca MHIYIUPAIN pa3HooOpasne BbpXy BCUUKHU IIPU3HA-
111, OOEKT Ha MPOYYBAHETO, @ MECEIIBT Ha paXK/IaHE BBPXY OIICHKUTE Ha TPhC. Pa3znukuTe, Apiokamu
ce Ha moJyioBaTa nudepeHnuanms, ca OWIM B 1MoJi3a HA MBXKKUTE )KUBOTHU. Hail-100bp renernyueH
MOTEHIIMAT Ca IPUTEKABAIN KoHeTe oT pamuinnuTe Ha Jluaus, CnaBsinka, Oxota u Maiita u ToTOM-
[MTE Ha KOOWITH, MpoU3XoxAamiu ot tuHuuTe Ha Tuxanu, Devis Own, Ramzes u Tempelhuter.

HacnenactBeHoOOyCIIOBEHUST BapraHC € OWUJl OT HUCHK JI0 CPEIHOBHCOK 3a MPU3HALUTE 00IIa
orrerka (0,30-0,49), xomom (0,35-0,50), Tpse (0,18—0,35), ramom (0,35—0,08) 1 BUCOK 32 KOPEKTHOCT-
ta Ha aBrkeHusTa (0,60—0,75 ). C u3kitoueHue Ha IBMYKCHHSITA B TAJIOI, IPU OCTAHAJIMTE MPU3HALIN
ce e HaOIro/1aBalio 3aBUIIICHHE HA CTOMHOCTTA Ha HACIEIIeMOCTTa Clie]l yBeIruvYaBaHe Ha obeMa Ha
MOTOMCTBEHHUTE TPyNu. braronpusiTHi OT pa3BbAHA TJI€HA TOYKA Ca YCTAHOBEHUTE KOPEIATUBHU

BPB3KH MEXIY OIICHKUTE Ha KOPEKTHOCTTa 1 Te3u Ha TphC (0,77) u ramor (0,49).

Knrwouosu Oymu: TCHCTUYHU IMapaMETpU, KOHC, KaUCCTBA HA ABUIKCHUEC, U3TOUYHHUIU HaA

crieruQpuyeH BapuaHc

Introduction

The registration of the traits which were ob-
jects of selection in the countries with developed
sports horsebreeding was carried out in differ-
ent types of tests for young horses, stallions and
mares or directly in the equestrian sports dis-
ciplines. Traits characterizing the qualities of a
movement were important because of their eco-
nomic significance, relation to the sports career,
productive life and the market value of horses
produced (Barrey, 1999, Rozanowski et al., 2013,
Olsson et al., 2000, Posta et al., 2010, etc.). They
are object to registration and evaluation for all
cultural horse breeds. Depending on the goals
set their assessments have a different weight in
breeding programmes. The main traits are the
allures walk, trot and gallop. The common cri-
teria used to for the evaluation are stride length,
correctness, impulse, balance, overall impres-
sion, and so on.

According to Barrey research (1999), Olsson
et al. (2000), Ducro et al. (2007), Viklund et al.
(2008), Borowska et al. (2011), Rosanowski et al.
(2013), Schopke et al. (2013), Wejer and Lewczuk
(2016), Navotna et al. (2016), etc., the inheritance
of walk moves ranges from 0.15 to 0.38, in a trot
from 0.25 to 0.46, in a gallop from 0.20 to 0.37,
and a of the gaits in the aggregate — from 0.35 to
0.53. The values of the genetic correlations be-
tween the allures were in the range of 0.03 to
0.75. Phenotypic correlations in most cases were
lower than genetic ones. Wejer and Lewczuk
(2016) investigated the influence of age, father
and gender on the assessment of the exterior and
movements of horses from the Trakenen breed
in Poland, pointing out that the influence of fa-
ther and age was true to all the studied traits and
gender influenced significantly only on walk and
gallop traits. The average values obtained by the
authors for the qualities of movements ranged
from 6.83-7.54 score. A similar study was also
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made by Olsson et al. (2000) at 378 Swedish half
thoroughbred stallions as received average val-
ues for the qualities of movements being 6.91 +
1.18 scores for walk; 6.72 + 1.29 for trot and 7.09
+ 1.09 for gallop.

The East Bulgarian breed is a small, long-
term selected population with an established ge-
nealogical structure. The accumulated scientific
information from the genetic analysis performed
in sports breeds abroad showed, that the rate of
the additive variance varies from low to moder-
ate and less frequently high, depending on the
breed, the age category, the registration system
used and the accuracy of the statistical methods
used. That was why the selection aspects of the
evaluation of quality of movement were routine
for each individual population.

The aim of the present study was to establish
the sources of specific variance and the genetic
parameters of the quality of movement in 2-years
old horses from the East Bulgarian breed.

Material and methods

The basis for the study was the data from the
assessment of the gaits in the aggregate, walk,
trot, free gallop and correctness of 228 East Bul-
garian horses tested for a period of 10 years.
Tests for two-years old horses were conducted on
two consecutive days with a pre-adaptation pe-
riod for one week. Preliminary selection was not
applied to the participants. The composition of
judges was relatively constant. A 10-score sys-
tem with an accuracy of 0.5 was used (Sabeva
and Kaschiev, 2010). The registration of the ani-
mals and traits was carried out by the East Bul-
garian Horse Association.

Analyzes of the variation, estimation of the
different sources of variability, heritability and
correlations were done by mixed model meth-
odology. The rate of the additive variance was
calculated totally for all participants and singly
with progeny groups above five. The structure
of the used operational model had the following
linear expression:

joniop = M+ SZ,+ SX.+ AG, + B + LS _+
LM, +F +e

ijksnlop?

where:

anlo, — Observation vector; p — population

ijksnlop
mean; SZ, SX AG, B, LS , LM, are F_ fixed
effects of birth year (1 = 14) blrth months (g=
12); horse gender (k = 2); fathers (s = 75); lines (n
= 16); mother line (1 = 23); family (0 = 16); ¢,,. —
residual variance, respectively.

Results and discussion

Average score of East Bulgarian breed hors-
es for the walk was 6.75 points, 6.76 for trot,
6.86 for gallop, 6.75 for correctness and 6.78 for
the gaits in the aggregate. Standard deviations
ranged from 0.44 to 0.59 and the coefficients of
variation - from 5.86% to 7.85% (Table 1).

Table 1. Means, standard deviations and
coefficients of variation

Trait X (min—-max) s.d. C

Gaits 6.78 (5.71-7.93) 0.44 5.86
Walk 6.75 (5.14-8.67) 0.59 7.85
Trot 6.76 (5.38-8.38) 0.53 7.29
Free gallop  6.86 (5.71-8.33) 0.55 722
Correctness  6.75 (4.50-8.13) 0.52 6.76

In the present study, the obtained results are
in unison with the presented form other authors
average scores for the quality of movements of
other half thoroughbred horse breeds. Novotna
et al. (2016) announced average values of traits
walk — 6.3 = 1.9 score, trot — 6.6 + 2.0 score and
gallop — 6.3 + 1.9 score for Kladruber horses,
pointing that these comparatively low standard
deviations might be due to insufficient use of the
whole score scale.

In table 2 are presented analyses of variance
and coefficient of determination of used models.
Among the genealogical groups, mother’s line
has influenced significantly in p < 0.05 on the
correctness and gallop; family — on gaits in the
aggregate, walk, gallop and correctness. Strong-
ly expressed effect on the family belonging was
due to the closed Stud Book from mother’s side
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during the last two generation intervals and wid-
er use of grading for better sport qualities. The
influence of gender is not statistically proven
only regarding the trot. Differences due to gen-
der differentiation are not great and are in favor
of males — 6% for gaits, 9% for walking and cor-
rectness and 2% for galloping.

Among the environmental sources of variabil-
ity, birth year has influenced significantly on the
gaits (p < 0.05), walk (p < 0.05) and correctness
(p <0.05); birth month — on trot (p < 0.05). Value
of determination coefficients (R?) are above 0.5.

Despite the fact that the month of birth has in-
fluenced significantly only on the trot, the hors-
es born in January, June and July had constants
above average population for all studied traits,
and those born in September were with lower
than the average constants only for correctness.

On the basis of two parallel analyzes, the ad-
ditive variation was from low to moderate for
gaits, walk, trot and gallop and high for correct-

Table 2. Anova

ness of the movements (Table 3). There was an
higher heritability value's increasing the volume
of progeny groups, except for the gallop.

Phenotypic and genetic correlations were high
between the gaits walk, trot, gallop and correct-
ness, respectively. There were low genetic cor-
relations and moderate phenotypic correlations
between walk and the other studied traits. Favor-
able from the breeding point of view were the
established correlations between correctness and
trot (0.77) and between correctness and gallop
(0.49).

Horses originated from the Nagaika and Hana
families have received negative and lowest con-
stants with respect to all the studied traits (Table
4). Horses from Krastanka family had a negative
constant only for walk whereas to the trait cor-
rectness they surpassed all other families. From
the Hodeida family only the trot constant was
a positive sign. The other constants were nega-
tive but close to the average for the population.

o Gaits Walk Trot Free gallop Correctness

Sources of variability df
F- test F-test F-test F-test F-test

Father 74 random random random random random
Line 16 n.s. n.s. n.s. n.s. n.s.
Mother’s line 27 n.s. n.s. n.s. + +
Family 16 + + n.s. + +
Month of birth 1 n.s. n.s. + n.s. n.s.
Birth year 13 + + + + +
Gender 1 + + n.s. + +
R? of model 0.50 0.66 0.50 0.50 0.51

P <005 " —=P<0.0l;, """ =P <0.00l; n.s. — lack of significance (non significant)

Table 3. Heritability (diagonally), phenotypic (under the diagonal) and genetic correlations (above the

diagonal)
Gaits Walk Trot Free gallop correctness
Gaits 0.30-0.49 0.53 0.66 0.61 0.72
Walk 0.70 0.35-0.50 0.26 0.05 0.14
Trot 0.77 0.49 0.18-0.35 0.48 0.77
Gallop 0.85 0.55 0.65 0.35-0.08 0.49
correctness 0.71 0.38 0.49 0.51 0.60-0.75
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Table 4. Effect of genealogical families

Family n gsosrzgls?;(ent Walk Trot Free gallop Correctness
BLUE-constant ~ BLUE-constant ~ BLUE-constant ~ BLUE-constant ~ BLUE-constant

Krastanka 2 0.25 -0.77 0.14 0.05 0.89

Hana 8 -0.62 -0.70 -0.73 -0.60 -0.46

Hodeida 5 -0.04 -0.24 0.37 -0.09 -0.18

Liniya 4 0.31 0.68 0.09 0.18 0.27

Kiliya 7 0.03 0.18 0.16 -0.15 -0.09

Longuza 12 0.05 0.07 -0.06 0.24 -0.04

Slavyanka 5 0.28 0.14 018 0.60 0.21

Likuyushta 20 017 0.24 0.11 0.30 0.02

Leila 24 -0.01 0.04 -0.02 -0.04 0.01

Nerazdelna 18 0.05 0.18 0.10 -0.07 -0.02

Ohota 31 0.28 0.38 0.09 0.27 0.40

Genoveva 4 -0.12 0.15 -0.26 0.1 -0.06

Malta 3 0.25 0.44 0.40 0.33 -0.15

Nagaika -0.70 -1.37 -0.30 -0.65 -0.51

Vodka 3 0.15 0.39 -0.07 0.04 0.32

Non-family 86 0.19 0.23 0.10 0.22 0.21

MiEse. 228 6.75+0.09 6.62 £ 0.13 6.84 £0.12 6.94 £0.12 6.59 + 0.11

The effects of the Likuyushta, Ohota, Liniya and
Slavyanka families were positive as the represen-
tatives of the last two families exceeded all the
others in gaits and walk. The horses of the Malta
family were the best in trott. The constants of
the other families were close to the average. The
representatives of the Kiliya and Nerazdelna had
a slight negative effect for the gallop and cor-
rectness, Longuza — for trot and correctness,
Leila — for gaits trot and gallop, Genoveva — for
gaits, trot and correctness, and Vodka — for trot.
Horses from the non-family group had positive
and close to average constants. However, the
representatives of the families received the best
BLUE estimations surpassed the horses from the
non-family group on the studied traits.

Results from our studies showed that the hors-
es belonging to the Krustanka, Liniya, Slavyan-
ka and Ohota families possessed the best genetic
potential regarding the gaits in the aggregate and
correctness. Liniya, Slavyanka, Ohota and Malta
families were the best for all studied traits.

Data in table 5 showed differentiation by lin-
ear belonging of the broodmares. Horses from
Tihany lines and origins from Devis Own,
Ramzes and Tempelhuter were distinguished
with positive constants regarding all studied
traits, as the representatives from the last one
surpassed the others by total and gallop score.
Line representatives of Vustershire and prog-
eny of Kaius, Grapholog, Dracedion, Giacint
and Derslav got negative constants for all traits,
except for the correctness in horses with origin
from Caius and for walk in those with origin
from Dracedion. Their constants were close to
the average mean. The following representatives
were distinguished with negative effect from
the rest genealogical structures: Zenger for cor-
rectness and trot; Edelknabe — total score, trot
and correctness; Nem Igas — correctness; Ma-
kar — walk; Yerot — correctness; Galego — walk;
Dampfross — trot, gallop and correctness, Adep-
tus XX — walk; Alme Z — walk and trot; Cor de
la Bryere — walk; Ladykiller — walk and Gagne
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Table 5. Effects of linear belonging of mothers

Line n Total score Walk Trot Gallop Correctness
BLUE-constant ~ BLUE-constant ~ BLUE-constant ~ BLUE-constant ~ BLUE-constant

Tihany 16 0.16 0.14 0.07 013 0.15
Zenger 15 0.03 0.21 -0.07 0.08 -0.08
Vustershir 38 -0.12 -0.25 -0.08 -0.05 -0.10
Edelknabe 3 -0.01 0.18 -0.19 0.09 -0.10

With origin from

Nem Igas 2 0.11 0.33 0.07 0.24 -0.20
Makar 6 0.10 -0.23 0.24 0.28 012

Caius 9 -0.20 -0.25 -0.36 -0.20 0.01
Grapholog 5 -0.25 -0.38 -0.10 -0.47 -0.07
Synop 3 -0.02 0.02 0.40 0.25 -0.75
Dracedion 4 -0.10 0.08 -0.15 -0.07 -0.26
Gyacinth 6 -0.34 -0.39 -0.40 -0.20 -0.39
Derslav 2 -0.28 -0.34 -0.11 -0.38 -0.29
Yerot 2 0.16 0.99 0.18 0.23 -0.73
Galego 7 0.04 -0.32 0.26 0.11 0.11

With origin from

Devis Own 26 0.28 0.16 0.24 0.31 0.41
Dampfross 15 0.26 0.03 -0.29 -0.12 -0.01
Adeptus XX 24 0.01 -0.02 0.02 0.05 0.1
Ramzes 4 0.18 0.09 0.35 013 0.16

Alme z 3 0.09 -0.20 -0.19 013 0.60

Cor de la Bryere 5 0.14 -0.09 0.26 0.24 0.18
Ladykiller 5 0.08 -0.30 0.41 013 0.08
Gagne Si Pen 7 0.05 017 0.15 -0.21 0.08
Tempelhuter 2 0.44 0.26 0.08 0.55 0.17

other 15 0.07 -0.26 -0.03 -0.04 0.09
MtEse. 6.75+0.09 6.62+0.13 6.84 £0.12 6.94 £0.12 6.59 £ 0.11
Si Pen — gallop. Despite the negative sign, all Conclusions

constants are close to the average mean, except
for the correctness in descendants of Yerot. Rep-
resentatives with origin from Yerot, Alme Z and
Ladykiller surpassed all the others respective-
ly, by walk, correctness and trot scores. Horses
from the rest of the mothers’ origins had positive
and close to average constants by gaits in aggre-
gate and correctness.

There were statistically proven sources of
a specific variance as the family belonging of
horses for gaits, walk, gallop and correctness,
and the mother’s line for correctness and gallop.
Years of birth had generated variation upon all
of the studied traits, and the month of birth — on
trot scores. Differences due to gender differen-



CEJICKOCTOIMTAHCKA AKAJTEMMU S o XXKIIBOTHOBB/IHU HAYKU, LVIII, 6/2021 9

tiation were in favor of males. The best genetic
potential was possessed by the horses belonging
to the families of Liniya, Slavyanka, Ohota and
Malta and the mares’ offspring originating from
the lines of Tihany, Devis Own, Ramzes and
Tempelhuter.

The rate of additive variance was from a low
to moderate for gaits in the aggregate walk, trot,
and free gallop and high for correctness. There
was an higher heritability value’s increasing the
volume of progeny groups, except for the gallop.
Favorable from the breeding point of view were
the established correlations between correctness
and trot and between correctness and gallop.
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