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Population characteristics were analyzed and specific features of the newly cre-
ated Ukrainian trotting breed group of horses were revealed. The main conditions for
stable preservation of the horse gene pool, risks and opportunities for the newly created
Ukrainian trotting breed group are determined. The quantitative composition of the re-
productive population of the Ukrainian trotting breed group of horses, which according
to the FAO classification is in the status of "in a state of danger", has been established.
The basic population characteristics of the newly created breed group are described.
The share of the breed group in the total of trotting horses of Ukraine, which is 37.2%,
was determined, the amount of interbreeding improving crossbreeding with the Ameri-
can Standardbred and French trotting breeds was determined, and the expediency of its
use was justified. The maximum number of generations in the breed — 11 — was ob-
served in the Scotland line, a branch of Speedy Crown. The use of indicators, one of
which is based on the generation interval, and the second is based on the inbreeding
coefficient, made it possible to analyze the population and identify specific features of
the Ukrainian trotting breed group of horses. The average annual yield of foals and the
number of repair young ones were calculated to preserve the gene pool of the breed
group at the current level. The generation interval for the breed group was
L=11.57+0.98 years. It was determined that the generation interval between sires and
their male offsprings is greater than between dams and male offsprings, and the genera-
tion interval between dams and female offsprings is greater than between sires and fe-
male offsprings. The effective number of the population, according to which the new
breed group will develop qualitatively, is 688.2 horses of reproductive age. The in-
crease in the inbreeding coefficient for one generation is AF=0.0063, and therefore, to
prevent the growth of inbreeding, the increase in the effective size of the population per
generation should be 79.4 heads. If the quantitative composition of the breed group
does not increase, the population will lose 2.36% of genetic diversity in 10 generations.

Key words: horses, Ukrainian trotting breed group, population characteristics,
generation interval, inbreeding coefficient, preservation of the gene pool.
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MOMYJISALIAHI XAPAKTEPUCTHKH TA KOHIEINIIA
3BEPEKEHHSI TEHO®OHAY KOHEH HOBOCTBOPHOBAHOI
YKPAIHCBKOI PUCUCTOI IOPOJAHOI I'PYIIN

Tkauona I. B., 1. c.-T. H., ¢. H. ., https://orcid.org/0000-0002-4235-7257
[actutyT TBapunHunTBa HAAH, m. XapkiB, Ykpaina
IOcwk-Omenbnunbka T., k. c.-r. H., https://orcid.org/0000-0002-0309-7181
HIT «KonsipctBo Ykpainu», M. Kuis, Ykpaina

Ilpoananizysano nonyaayitini xapaxmepucmuxku ma 6usi8leHo cneyuiuni ocoo-
JIUBOCMI HOBOCMBOPIOBAHOI YKPAIHCLKOI pucucmoi nopooHoi epynu Koueul. Busnaueno
20JI06HI YMOBU CMANI020 30eperCeH st 2eHOPOHOY KOHell, PUSUKU I MONCIUBOCTE OJIsl HO-
680CMBOPIOBAHOI YKPAIHCbKOI pucucmoi nopooHoi epynu. Bcmamnoenenmo kinvkichuil
CKIAO penpoOYKMUBHO20 NO20JI8 sl YKPAIHCbKOI pucucmoi nopooHoi epynu KoHetl, wo
3a kracughikayicio PAO 3naxooumscs y cmamyci «y cmani nebesnekuy. Onucano oc-
HOBIHI NONYAAYIUHI XAPAKMepucmukyu HO80CMBOPIO8AHOI NopooHoi epynu. Busnaueno
4yacmKy HOpPOOHOI epynu y macugi pucucmux Koweu Yxpainu, wo ckiadae 37,2 %,
BCMAHOBIEHO 00CA2U MINCNOPIOHO20 NONINULYIOU020 CXPEWy8aHHs 3 AMEPUKAHCHKOH
cmanoapmopeonoo ma Gpanyy3bKow PUCUCHOon Nopooamu i 002PYHMOBAHO 00Yilb-
Hicmb 11020 suxopucmanius. Maxcumanvry KintbKicmo eenepayiti 8 nopoodi — 11 — cnoc-
mepieanu 6 ninii Cxomnanoa, einka Cnioi Kpayna. Buxopucmanus nokazHukie, 0OuH 3
AKUX 3ACHOBAHUL HA 2eHepayiiHOMY iHmepseai, a Opyeutl — Ha Koeiyienmi iHOpUOUHe)Y,
00360JUN0 NPOAHANIZYEAMU NONYIAYII0 MA GUABUMU CReyupiuHi 0cooaU8oCmi YKpain-
CbKOI pucucmoi nopooHoi epynu kouetl. Po3paxosano cepeOnvopiunutl 6uxio iowiam ma
KIIbKICMb PEMOHMHO20 MONOOHSKY O/ 30epedcenHs 2eHOPOHOY NOPOOHOI epynu Ha
cyyacHomy pisHi. I'enepayitinuii inmepsan 0nsi nopoowoi epynu cxknas: L=11,57+0,98
PpoKie. Buznaueno, wo eenepayitinuii inmepsean migxc dxcepebysamu ma ix cuHamu Oinvo-
WU, HIDJIC MIdIC Mamepsamu ma CUHAMU, A 2eHepayiiuHUll IHMepaan Mixc mamepsamu i 0o-
ykamu Oinbwull Hidxe mixc bamvkamu i doukamu. Egexmusna uucenvnicmo nonynayii,
3a AKOW HOB8A NOPOOHA 2pyna Oyoe AKICHO po38UBAMuUCch, cmarosums 688,2 Kowell pe-
npooykmusHo2o 6ixy. Iliosuwenns koegiyicnmy iHOpuOuHzy 3a 00HY 2eHepayio cma-
Hosumb AF=0,0063, a omoice, 0ns 3anobicants 3pocmanus iHOpuounzy, npupicm ege-
KMUBHOI YucelIbHOCmi NONYIAYii Ha 00HY eeHepayito mac ckraoamu 79,4 eonie. Axuo
KITbKICHULL CKAAO NOPOOHOI 2pynu He Ni08UULy8amumMemvcs, NONyiayis empadamume
2,36 % eenemuunoco piznomanimms 3a 10 eenepayiii.

Knrouosi cnosa: kowi, ykpaincoka pucucma nopoora epynd, NOnYIayitiii Xapax-
MepPUCMUKU, 2eHepayitiHull inmepean, Koe@iyicHm iHOpuOuH2y, 30epexcenus 2eHOPOH-
0y.

For the first time, the issue of preservation of local and endangered breeds of ag-
ricultural animals was raised by the geneticist O.S. Serebrovskyi in 1928, and in 1946,
at the first session of the Advisory Committee on Agriculture of the FAO, the need for
the assessment and conservation of the world fund of animals and plants was discussed.

In June 1992, the Convention on Biological Diversity was adopted in Rio de
Janeiro with the aim of sustainable use of its components, obtaining fairly distributed
profits from the use of genetic resources, joint use of relevant technologies, taking into
account the necessary financing (http://www.biodiv.org ).

In September 2007, at the International Technical Conference on Animal Genet-
ic Resources for Food Production and Agriculture, the Global Action Plan on Animal
Genetic Resources was developed (FAO, 2007).

217



i
E The Scientific and Technical Bulletin of Livestock farming institute of NAAS, 2023, Is. 130

The second report on the state of animal genetic resources in the world, held in
Rome in 2015, identified the main aspects of species extinction, namely, the decrease in
animal numbers and the decrease in genetic diversity, which are closely related. This
report also identified the most significant threats to the genetic resources of animals in
different countries: unsystematic interbreeding, introduction of exotic breeds, ineffec-
tive policy of organizational structures, loss of profitability (competitiveness) of breeds,
intensification of production systems, weak veterinary control, loss of pastures and pro-
duction areas, weak inbreeding control (FAO, 2015).

An. Allier et al. (2020) emphasize the need for an effective strategy to expand
the genetic base of commercial breeding programs, which includes the determination of
optimal crossbreeding schemes that balance expected genetic value and diversity. Slow-
ing down the development of fundamental knowledge, strategies and laws on the con-
servation of genetic resources hinders the formation of reliable mechanisms for the con-
servation and management of breed diversity.

The first draft of the framework, released in July 2021, is based on lessons
learned from the Strategic Plan for Biodiversity Conservation 2011-2020 and its Biodi-
versity Targets adopted in Aichi. It recognizes that urgent policy action is needed at
global, regional and national levels to transform economic, social and financial models
so that trends that have exacerbated biodiversity loss are stabilized by 2030 and allow
natural ecosystems to recover with net improvements by 2050 (http: //www.biodiv.org).

The gene pool preservation strategy should include: genetic monitoring, identifi-
cation and passporting of animals, creation of databases, organization of gene pool
farms, genetic banks, development of breeding programs, preservation and management
of breeds, as well as introduction and protection of traditional agricultural management
zones. In this regard, FAO proposes a strategy scheme for the control of animal genetic
resources, presented in Figure 1.

This scheme also includes parameters for preserving the gene pool of domesti-
cally bred animal breeds. To do this, it is necessary to determine the value of each
breed, the potential of breed development, the amount of purebred breeding and inter-
breeding with improving breeds.

In recent decades, the horse population in the world has been relatively stable —
about 58 million heads (https://worldpopulationreview.com). Such stability of the indus-
try is based on the multifaceted possibilities of using the horse in society. Depending on
the level of economic development of the country, natural and climatic conditions, and
the traditions of the population, one or another form of horse use dominates.

For horse breeds of world importance, geographically distributed and numbering
several thousand breeding mares in different countries of the world, the factor of in-
breeding depression is not a threat (thoroughbred horse, Arabian, American Standard-
bred, French trotter, etc.) (Babenko O., 2020). The analysis of the presence of pedigree
(assessed) stock of horses of domestic selection showed (Table 1) that all of them, ac-
cording to the number of stock capable of reproduction, according to the FAO classifi-
cation, are "in a state of danger" (from 100 to 1000 females capable of reproduction). In
particular, trotting breeds in Ukraine are represented by three populations, two of which
have long been the subject of selection by domestic studs - the Orlov trotting breed (194
mares) and the newly created Ukrainian trotting breed group (182 breeding mares)
(Tkachova I.V., 2023). Horses of the French trotting breed have been bred quite recent-
ly, currently their stock is concentrated in two breeding breeders in the amount of 43
individuals (Suprun 1.0., 2020).
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Table 1

The number of breeding horses of trotting breeds in breeder of Ukraine

2023
Breeds total in particular
heads % male | female
Orlov trotter 465 57.5 30 194
Newly created Ukrainian trotting breed group 301 37.2 15 182
French trotter 43 5.3 3 15

Horses of trotting breeds have been bred in Ukraine since the beginning of the
20s of the X1X century along with the popularization of prize-winning equestrian sports.
The Dibriv Stud Farm was founded in 1888 in the Poltava province as the first recog-
nized stud farm in Ukraine for breeding trotting horses. Since then and to this day, this
stud farm maintains a leading position in the selection of horses of the Orlov trotting
breed and the newly created Ukrainian trotting breed group (Strijak T.A., 2014).

At the beginning of the previous century, trotting horses underwent significant
population changes, in particular, a part of horses that, in order to increase liveliness,
were crossed with the precocious and lively American Standardbred trotter (bred from a
thoroughbred riding breed) (Hered J., 2022). In further selection work with the local
population of trotting horses with improved liveliness, reproductive interbreedings with
the American Standardbred trotter were used. As a result of purposeful work, a lively
type of Ukrainian trotter was selected, which has original phenotypic and genetic quali-
ties. The interbreeding of trotters of the domestic gene pool with the French trotter
breed began in Ukraine in 1965, when the Dibriv Stud Farm received several foals from
the most lively French trotter of that time — Okapi'S 1.16.6 (2.08.6) min. s, 1958 (Fe
Follie X — Jatian V). This interbreeding did not give significant results, the offspring of
Okapi'S were inferior in liveliness to their dams and offspring of American Standard-
bred stallions, although they were on average livelier than their purebred peers. The best
was the result of using the French trotting stallion Minden in 1994-2000 1.17 min. (Bru-
tus Lucius — Made) — more than 80 offspring were obtained from it, of which 29.6% en-
tered the liveliness class 2.10 and livelier, 6.2% entered the liveliness class 2.05 and
livelier. Since 2004, artificial insemination of domestic prize trotters with the semen of
stallions of the French trotting breed has been introduced in the Dibriv and Za-
porizhzhya Stud Farms, as well as in the leading stud breeders, the importation of hors-
es of this breed to the studs of Roda Trading House LLC and Komyshanske LLC. As a
result of crossbreeding, local horses outperformed purebred peers (both Ukrainian and
French), as well as descendants of American Standardbred stallions in liveliness and
prize-winning speed.

Taking into account the separation of trotting horse selection directions, the stud
farms of Ukraine — Dibriv, Lozivskyi, Zaporizhzhya and Limarivskyi, along with the
preservation of the population of the original Orlov trotter, through long-term selection
for liveliness, prize precociousness, endurance, distance, created their own type of trot-
ting horse, and in 2016 there was the first stage of approbation of the newly created
Ukrainian trotting breed group of horses was carried out (Tkachenko O.O., 2016). The
main selection method of improving the new breed group is breeding in "self" with lim-
ited use of the gene pool of the American Standardbred and French trotting breeds for
interbreeding at the level of "infusion of blood" to increase indicators of liveliness and
prize maturity.
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The main conditions for the sustainable preservation of the gene pool of horses
are the presence of an organizational structure responsible for the preservation of na-
tional genetic resources, relevant laws on breeding matters, programs for the preserva-
tion of the gene pool of animals (Kruglyak O. V., 2016). The gene pool preservation
strategy should include: genetic monitoring, identification and passporting of animals,
creation of databases, organization of gene pool farms, genetic banks, development of
breeding programs, preservation and management of breeds, as well as introduction and
protection of traditional agricultural zones.

According to the recommendations of the Commission on genetic resources in
the field of food and agriculture of FAO, the following strategy scheme for the control
of genetic resources of animals is proposed (Fig. 1).

Population of the breed in the country

v

Breed status:
* population size and structure
* geographical distribution in the country
* distribution in other countries

Breeds at risk Breeds potentially at risk Breeds not at risk
Value of the breed: Potential for development:
* genetic originality * target traits (genetic diversity of the
* adaptive qualities population)
* value for the needs of the population * advantages for the market and society
* historical and cultural significance
Lack of conservation Conservation Program of genetic Unplanned genetic
program program development changes
¢ /\ =" g N
High risk of Conservation Conservation Purebred Interbreeding
extinction in vitro in vivo breeding

Fig. 1. Scheme of the strategy of control over the genetic resources of animals

The proposed scheme also includes parameters for preserving the gene pool of
domestically bred horse breeds. To do this, it is necessary to determine population char-
acteristics, breed development potential, the amount of purebred breeding and inter-
breeding with improving breeds. It was this goal that was set to determine the popula-
tion characteristics and justify the concept of preserving the gene pool of the newly cre-
ated Ukrainian trotting breed group of horses.

Materials and methods. The research material was the database of horses of the
Ukrainian trotting breed group with confirmed origin (n=1973). Horses are evaluated
based on a complex of breeding traits and population characteristics. The average annu-
al yield of foals and the number of repair young ones were calculated. The share of
breeding stallions of different breeds was determined and the amount of interbreeding
was established.
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The generational interval was defined as the average age of the parents at the
birth of the offspring. The average age of the parents at the birth of the offspring was
calculated according to the entries in the pedigree books. The final indicator was de-
fined as the average for all years of birth (Bijma P., 2001):

L= Lmm+ me4+ Lfm + Lff | @)
where Lmm — sire-male offspring generation interval;
Lms — sire-female offspring generation interval;
L — dam-male offspring generation interval;

L« — dam-female offspring generation interval.

The effective annual number of the population (Na) was determined as the in-
crease over the years of the inbreeding coefficient (Fx) and the average population of
related animals (fyy):

1
Na:m, (5)

where Na is the effective annual population size; £ is the regression coefficient,
as In(1-Ft) by year, where Ft is the average value of the inbreeding coefficient.
The variance drift deviation per generation can be described as:

Var(ay = =9, (6)

where Ne is the effective population size; q is the drift frequency of the disper-
sion.

For a known number of generations in a breed (breed group, line) (L), the vari-
ance drift will accumulate to:

qo (1 qo) ql(l ql) qul(l_qul)
ZVar(dq)l 2Ne 2Ne N 2Ne ()
Setting the ratio
1
ql (1 q ) ql—l (1 q|—1)(1_mj (8)

leads to the equation:

( qo) 1 1 2 1
ZVar(o"q)l T{ +(1—mj+(1—2—mj +---+[1—mﬂ. (9)

By replacing the geometric sequence with its sum in the limits, we get:

$varapi - B0-%) -0 Q2N qo){ (_L” 10)

2Na 1/2Na 2Na
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By comparing the equations for both values, we get:

909 _ g1 gy1-f1-L ) Jand L a1 L)
—ne - Ud q){l (1 2Naj }and Ne L (1 2Naj - (11)

According to this method, the effective size of the population was estimated as:

. 1)) |
Ne(generation) = {2(1— (1— mj}

Statistical data processing was carried out in the Microsoft Excel software envi-
ronment (Baranovskii, 2017).

Research results. According to herd monitoring and genealogical analysis, the
active part of the population of the new breed group at the time of approval was repre-
sented by 204 mares and 27 breeding stallions.

On January 1, 2023, the number of horses decreased to 301 breeding horses were
registered in the Ukrainian trotting breed group, including 182 mares of reproductive
age (table 2), that is, the breed group is small in number, or, according to the FAO clas-
sification, "in a state of danger" . The ratio in the reproductive composition of stallions
and mares is 7.6% and 92.4%.

(12)

Table 2
Quantitative composition of horses of the Ukrainian trotting breed group
(on 01.01.2023)
Including:
. . . Repair young
The subject of the breeding case n E;:ﬁioggg mares | horses 2019-
2022 born
8Zfsa’f)orlzhzhya Horse Breeding No. 62 5 43 14
Lymarivsky Horse Breeding Plant

No. 61* 64 4 43 17
Dibriv Stud Farm No. 62* 56 3 31 22
Total in stud farms: 182 12 117 53
PE "Roda" of the Kyiv region. 37 2 10 25
Individuals 82 1 55 26
Total: 301 15 182 104

Note: * - horse studs are branches of SE "Konyarstvo Ukrainy"

The average liveliness of mares of the reproductive age is 2.12.9 min. The liveli-
est mares are produced in the breeding stock of the branch of "Dibriv Stud Farm Ne 62"
of the SE "Konyarstvo Ukrainy" (average liveliness 2.08.2+0.86 min.). In terms of prize
precocity (liveliness at the age of two), fillies of the Zaporizhzhia Stud Farm No. 86
with a high degree of probability (p<0.01) prevail over fillies of other stud farms (aver-
age liveliness at the age of 2 —2.24.9+1.47 min.).

Based on the current number of herds of the newly created breed group — 182 fil-
lies/mares of reproductive age, according to the indicators of the average annual output
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of foals 55.7%, from the actual herd of fillies/mares, an average of 101.4+5.19 foals are
obtained per year. Assuming that the ratio of newborn male and female foals by breed is
almost the same, the average annual number of female foals will be 50 individuals. Tak-
ing into account 10% culling, 45 three-year-old fillies per year should be included in the
breeding nucleus.

Considering the fact that the Ukrainian trotting breed group was created using
the method of backinterbreeding the Orlov trotter, American Standardbred and French
trotter breeds, therefore, in order to improve the lively characteristics and refresh the
gene pool of the population, the breeding program provides for limited interbreeding
with the American Standardbred and French trotter breeds. So, in addition to stallions of
the breed group, 3 breeding stallions of the American Standardbred and 3 of the French
trotter breeds were involved in the breeding work. French trotter mares, American
Standardbred mares and crossbred mares are also involved in breeding. The average
liveliness of stallions is 2.00.8 min. The stallions belong mainly to the American lines
of Speedy Crown and Victory Song. The share of horses from purebred stallions and
those obtained from stallions of other breeds (American Standardbred, French Trotter)
in the studied breeding periods is presented in Figure 1.

100 ¢
80 1

60 1

40

20 + Ir —
, IS BNS-"NEE EEp B

2000 2010 2015 2020
ORussian trotter OAmerican Standardbred u French trotter

Fig. 1. Share of horses (%) that come from purebred stallions and from stallions
of improving breeds

In the period 2010-2015, 10 stallions of the American Standardbred breed and 11
stallions of the French trotter breed were used. In 2015, the share of improving breed
stallions was 47.7%, which exceeds the parameters recommended by the breeding pro-
gram, while the share of breeding stallions of the French trotter breed increased signifi-
cantly. Considering this, the number of stallions of other breeds was reduced and cur-
rently only 40.0% of them are used, which corresponds to the parameters recommended
by the breeding program.

Breeding use of trotting colts is allowed at the age of 3, but most of the stallions
planned for breeding use (outstanding for prize performance) perform on racetracks up
to 5-7 years and older, while fillies, with rare exceptions, perform on racetracks up to 3-
4 years old, after which they enter the breeding stock. Nevertheless, from the majority
of colts planned for breeding use, based on the results of tests at the age of 2-4, breeders
begin to receive offspring (or sperm production) during the tests. The generation change
interval depends on these indicators. The maximum number of generations in the breed
group — 11 — was observed in the Speedy Crown line.

The main parameters of the population are presented in Table 3.
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Table 3
Main parameters characterizing the horse population of the Ukrainian trotting
breed group
Population parameters Indicators
Number of horses of reproductive composition 301
Number of stallions 15
Number of mares 182
The maximum number of generations 11

The main population characteristics of the newly created Ukrainian trotting
breed group are presented in Table 4.

Table 4
Population characteristics of fillies/mares of reproductive age of
the Ukrainian trotting breed group

Population characteristics Indicators
Record (lifetime) liveliness at 1600 m, min. 128.9+0.59
Prize precociousness (liveliness at the age of 2), min. 146.4+0.90
Share of fillies/mares in the liveliness class 2.05 min. 12.0
and livelier, %
Share of fillies/mares of liveliness class 2.10 min. and 36.8
livelier, %
Body measurements, cm:
height at the withers 159.8+0.32
oblique body length 162.2+0.36
chest circumference 181.4+0.42
cannon bone circumference 19.91+0.06
Credit rating, score
origin 9.15+0.05
type 8.37+0.06
exterior 8.14+0.06
measurements 8.15+0.10
working capacity 7.37+0.16

Determination of the generation interval and the inbreeding coefficient made it
possible to analyze the population and identify specific features of the Ukrainian trot-
ting breed group of horses.

The result of the calculation of the generation interval is shown in Figure 2.

The generation interval calculated for the Ukrainian trotting breed group of the
domestic part of the population was: L=11.57+0.98 years. This indicator is somewhat
lower than that of the French trotter breed according to the results of research by
Moureaux S. (Moureaux S. et al, 1996), who established a generation interval for the
French trotter breed — 11.8 years. It is also determined that the generation interval be-
tween sires and their male offsprings is bigger than between dams and male offsprings,
and the generation interval between dams and female offsprings is bigger than between
sires and female offsprings.
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Fig. 2. Generation interval (L) between family groups of horses of the Ukrainian
trotting breed group

The effective number of the population, according to which the new breed group
will develop qualitatively, is 688 fillies/mares of reproductive age.

The increase in the inbreeding coefficient for one generation, calculated accord-
ing to formula 3, is AF=0.0063, and therefore, to prevent the growth of inbreeding, the
increase in the effective size of the population per generation should be 79.4 heads.

If the Ukrainian trotting breed group remains in the number of livestock that it is
today — 182 fillies/mares of reproductive age, which is 318 heads below the lower limit
of genetic diversity proposed by I.R. Franklin (1980) for small populations and for 838
heads below the limit determined for the number of female individuals (Scherf B.,
2009), the population will lose 2.36% of genetic diversity in 10 generations.

Discussion. The main problem of preserving animal breeds of local (national,
regional) significance is that their maintenance is often not economically profitable, and
therefore the population needs support to ensure their survival. If these breeds are his-
torical and traditional, closely related to demographic processes in different geograph-
ical regions, or carry in their genotype unique properties that cannot be reproduced in
caset of extinction, then society bears responsibility for these breeds beyond commer-
cial profit (Chaudhary P., 2020). That is why national horse breeding is supported in
leading European countries at the expense of the state (France) or public organizations
(Great Britain). Countries with the largest number of horses in the world: the USA
(about 10 million), China, Mexico, Brazil. However, the number of horses in these
countries does not exceed the consumer needs of the population, remaining at the level
of active reproduction. Even in Great Britain, where sport horse racing is a cult industry,
it is shrinking every year due to the needs of the population (British-Racing-Factsheet-
October-2019.pdf). Nevertheless, in Great Britain, the share of income from equestrian
sports is about £8 billion per year and the industry creates 85,000 jobs (Equine Devel-
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opment, 2017). In total, according to the calculations of Steve Elliott from the company
Alltech, the annual economic impact of the horse breeding industry is about 300 billion
US dollars and 1.6 million jobs. In the US, the horse business has a greater economic
impact than the film industry (EQUO, 2017). Considering the fact that Ukrainian horse
breeding is much more modest (about 200,000 horses), in accordance with today's polit-
ical and economic realities, a decrease in the number of horses according to the needs of
the population can be seen.

However, the process of preserving the breeds and types of horses traditional for
Ukraine continues. It is known that the preservation of the gene pool of animals requires
the solution of a number of issues: identification of useful traits, selection of methods
for their identification and evaluation, substantiation of the breeding system, establish-
ment of effective and optimal population size, development of methods for preserving
genetic variability, methods of control at genetic processes, assessment of erosion of the
gene pool (Stolpovsky Yu. A., 2017). The selection process for breeds of local origin is
aimed not so much at genetic improvement as at preserving the originality of the traits
inherent in this population in given environmental conditions and their constant repro-
duction in generations. And in these conditions, the optimization of the reproductive
population of animals, which is necessary for reproduction without the threat of in-
breeding depression, becomes especially important. The calculation of the effective size
of the population is complicated by the fact that, where selection is limited by the num-
ber of animals, and the duration of the intervals between generations. In addition, the
number of breeding stock is closely related to economic indicators, namely, the popula-
tion's need for horses of a certain direction of economic use. The important step in the
preparation of conservation programs for animals with a depleted gene pool is the calcu-
lation of the effective population size (Ne), which depends on genetic drift and the in-
breeding coefficient in the population (Arden W. R., 2003). Determining the effective
number of livestock for active reproduction is necessary to optimize breeding programs,
and for this it is necessary to identify the risk status and development trends of breeds in
modern conditions, as well as their role, direction of use, cultural and economic value.
The concept of preserving the gene pool of animals in the context of population genetics
and planning the selection process consists of analyzing the population structure, deter-
mining the generation interval, effective population size, the contribution of improving
breeds and justifying their use for interbreeding (Haberland A. M., 2012). Recently, the
process of population genetics of horses has been accelerated with the use of modern
research methods (Petersen, J.L., 2020).

At a low level of effective population size, the rate of loss of genetic diversity
increases (Buffalo V., 2021). Thus, when the value of Ne is lower than 500, 250, 125,
50, 25 individuals, in 10 generations the population loses 0.8, 1.6, 4, 10, 18% of genetic
diversity, respectively. For the newly created Ukrainian trotting horse breed group, we
have proven that it will lose 2.36% of its genetic diversity in 10 generations, if it re-
mains at the current level of the gene pool of 182 fillies/mares capable of reproduction.
As the horse population tends to decline, the proportion of genetic diversity that will be
lost will increase proportionally.

Franklin 1.R. (1980) proposed an effective population size of 500 individuals as
the lower limit of genetic diversity and the possibility of its evolution in a changing en-
vironment. However, other researchers believe that this limit should be higher
(Rizzato, F., 2019). The criteria proposed by the working group "Rare Breeds Survival
Fund" (RBST, Great Britain) for the survival of horse breeds as endangered are the
number of fillies/mares capable of reproduction of at least 1000 individuals (Maijala K.,
(19 80). Our research established a criterion for the full preservation and development
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of the newly created Ukrainian trotting breed group at the level of 688 fillies/mares ca-
pable of reproduction. However, the number of colts/stallions is not of critical im-
portance as the diversity of their genotype is more important due to belonging to differ-
ent genealogical lines, branches, as well as the involvement in the reproductive process
of stallions of improving breeds (American Standardbred, French trotter).

The decrease in the number of animals of the breeding nucleus invariably causes
the increase in the level of inbreeding, and therefore, it is necessary to manage the selec-
tion process of the entire population of animals kept by the population in order to mini-
mize inbreeding. Hence, the main task of breeding programs is to optimize the genetic
trend while simultaneously reducing the level of inbreeding, for which modern software
tools are created to control (Schierenbeck S., 2011). In order to substantiate the genetic
aspects of gene pool preservation, it is important to consider that even a small degree of
inbreeding reduces the reproductive function of the population, especially for low-fertile
species of animals with a long period of generation change, to which horses belong.
Thus, Chujie Chen and colleagues (2023) confirm that a 10% increase in homozygosity
in a horse population reduces reproductive function.

The effective size of the population was used by Bijma R. et al. (2001) as a key
parameter in the development of strategies for the identification and conservation of en-
dangered animal species. Thus, the Federal Ministry of Food, Agriculture and Consum-
er Protection of Germany determined the effective size of a closed population of
Trakehner horses, which depends on the number of animals selected for the breeding
nucleus, the dispersion of the family size and the average generation interval
(Hill W.G., 2000). We came to the same conclusion in our research.

The decrease in the number of animals of the breeding nucleus invariably causes
the increase in the level of inbreeding, and therefore, it is necessary to manage the selec-
tion process of the entire reproductive stock of animals in order to minimize inbreeding
(Fuping Zhao, 2023). In such conditions, branching of the population with the involve-
ment of the best typical representatives of related breeds and types of animals is desira-
ble, which is also proven by our research.

The calculated generation interval and effective population size for the newly
created Ukrainian trotting breed group practically coincide with the researches of
Moureaux S. et al. (1996) on the French trotter breed.

Modern breeding programs do not use the indicator of the generation interval
and effective population size when evaluating animal populations, particularly horses.
These indicators were determined by us for the first time for the Ukrainian trotting
breed group of horses, and their further use in gene pool conservation programs is rea-
sonable.

Thus, the concept of preserving the gene pool of animals in the context of popu-
lation genetics and planning the selection process consists of an analysis of the popula-
tion structure, determination of the generation interval, effective population size, the
contribution of improving breeds and justification of their use for interbreeding.

Conclusions. The newly created Ukrainian trotter breed group of horses is a
separate population with a limited gene pool, which according to the FAO classification
Is characterized as "in a state of danger". The reproductive composition of the popula-
tion consists of 182 fillies/mares of reproductive age, in this state the population will
lose 2.36% of its genetic diversity in 10 generations.

According to the results of the evaluation of the breeding stock, a high level of
average liveliness of fillies/mares was established, 2.12.9 min. The liveliest fillies/mares
are produced in the breeding stock of the branch of "Dibriv Stud Farm No. 62" of the
SE "Konyarstvo Ukrainy" (average liveliness 2.08.2+0.86 min.). In terms of prize pre-
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cocity (liveliness at the age of two), fillies of the Zaporizhzhia Stud Farm No. 86 with a
high degree of probability (p<0.01) prevail over fillies of other stud farms (average live-
liness at the age of 2 —2.24.9+1.47 min.) .

In order to avoid inbreeding depression and increase the vitality and prize-
winning speed of the newly created Ukrainian trotting breed group of horses, a limited
(no more than 40%) crossbreeding with American Standardbred and French trotter
breeds was substantiated and included in the selection program, which was justified by
the positive results of the previous program. The stallions belong mainly to the Ameri-
can lines of Speedy Crown and Victory Song, which requires further branching of the
genealogical structure of the breed group. The maximum number of generations in the
breed group — 11 — was observed in the Speedy Crown line.

The established population characteristics of the newly created Ukrainian trot-
ting breed group: record liveliness for a distance of 1600 m — 2.08.9+0.59 min., prize
precociousness (liveliness at the age of 2) - 2.26.4+0.90 min., share of mares liveliness
class 2.05 min. and livelier - 12.0%, the share of mares of liveliness class 2.10 min. and
more lively - 36.8%, height at the withers 159.84+0.32 cm, oblique length of the body -
162.2+0.36 c¢m, chest circumference — 181.4+0.42 ¢m, cannon bone circumference —
19.91+£0.06 cm, origin assessment — 9.1540.05 points, type — 8.37+0.06 points, exterior
— 8.14+0.06 points, measurements — 8.15+0.10 points, work capacity — 7.37£0.16
points.

The specific features of the newly created Ukrainian trotting breed group of
horses have been revealed. Thus, the generation interval (L) was 11.57+0.98 years. It is
also determined that the generation interval between sires and their male offsprings is
greater than between dams and male offsprings, and the generation interval between
dams and female offsprings is greater than between sires and their female offsprings.
The effective size of the population, according to which the newly created Ukrainian
trotting breed group will develop qualitatively, is 688.2 horses of reproductive age.

The increase in the inbreeding coefficient for one generation is AF=0.0063,
therefore, to prevent the growth of inbreeding, the increase in the effective number of
the Ukrainian trotting breed group per generation should be 79.4 fillies/mares of repro-
ductive age. This indicator should be consistent with the consumer needs of the popula-
tion and the development of the healthy lifestyle, sports and leisure sector using horses
as a historical and traditional heritage.
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