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The Thoroughbred horse breed, developed over three centuries of rigorous selection,
represents the pinnacle of zootechnical achievement in equine breeding. Its genetic architecture
is a unique model of purposeful selection where speed, stamina, and functional conformation are
harmoniously integrated. In the modern era, the globalization of the racing industry necessitates
a constant re-evaluation of genealogical structures to maintain competitiveness. For Ukraine,
which possesses a deep historical tradition in Thoroughbred breeding, analyzing the current
state of the breeding nucleus is crucial for integrating domestic livestock into the international
bloodstock market and optimizing local breeding programs.

This study aims to conduct a comprehensive genealogical analysis of high-performance
Thoroughbred horses in Ukraine, identifying the dominant sire lines, evaluating the efficiency of
specific genetic crosses ("golden crosses"), and determining the impact of ancestral heritage on
modern racing success.

The research was conducted using a sample of 250 Thoroughbred horses currently forming
the breeding nucleus (stallions and broodmares) of Ukraine’s leading stud farms, including
Derkulsky, Onufriivsky, Dnipropetrovsky, and Striletsky, as well as prominent private breeding
entities. The methodological framework involved a deep pedigree analysis extending to the
fifth generation ($F 58). Performance metrics were gathered from official racing records at
hippodromes, focusing on winners of "Traditional Prizes" (Group races). Conformation was
assessed using standard zootechnical measurements and linear scoring. Statistical analysis was
applied to correlate specific line combinations with racing earnings and speed indices.

The analysis confirms that the genetic landscape of Ukrainian Thoroughbred breeding is
heavily influenced by the global "Big Four" lines: Northern Dancer, Native Dancer, Nasrullah,
and Dark Ronald. Among the analyzed population, the Northern Dancer line showed the highest
frequency of occurrence in the pedigrees of classic distance winners. A significant finding of
this study is the identified synergy in specific nicking patterns. Notably, the "Northern Dancer X
Prince Rose" and "Native Dancer x Prince Rose" crosses demonstrated superior performance,
consistently producing offspring with high orthopedic health scores and elite racing class.
These crosses appear to balance the explosive speed of the Nearco/Native Dancer branches
with the structural robustness and late-maturity traits associated with the Prince Rose influence.
Furthermore, the study highlights the persistence of the Dark Ronald line in domestic pedigrees,
which continues to provide essential stamina and adaptability to local environmental conditions.
The research also identifies several "under-the-radar" progenitor lines that, while less numerous,
show high potential for heterosis when crossed with dominant modern sires.

The findings underscore that while the Ukrainian Thoroughbred pool is well-integrated with
elite global genetics, there is a strategic need to diversify sire lines to avoid inbreeding depression.
The identified "golden crosses" provide a roadmap for breeders to enhance the genetic progress
of their herds. This study serves as a scientific basis for the digital transformation of pedigree
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registration in Ukraine and offers practical recommendations for selecting breeding pairs to
maximize both athletic performance and commercial value.

Key words: thoroughbred breed, genealogy, racing class, breeding management, sire lines,
line crosses, conformation.

3namantox JI.M., Ocaouuii C.A. I'eneanoziunuit ananiz KoHeill YUCHIOKPOGHOT 8epx060i
nOpOoOU — nepemoricyie mpaouyiiinux npusie

Y cmammi npedcmasneno peynomamu eeneano2iunoco ananizy cy4acno2o no2onie'’s kouel
YUCMOKPOBHOT 6epPX060I NOPOOU BUCOKO20 CKaK06020 Kaacy. OOIpYHMO8ano axkmyanbHicmy
BUBUEHHS. 2EHEMUYHO20 NOMEHYIANy Nopoou O pO3GUMK) NIeMIHHOI cnpasu 6 Yxpaini ma
inmeepayii' y ceimosuil cenekyitinuti npoyec. 36epexicenns ma 600CKOHANEHHS 2eHOPOHOY YUC-
MOKPOBHOI 6epX060i NOpOOU € CIMPamMe2iyHUM 3a80AHHAM GIMUUSHAHO20 KOHAPCMBA 8 YMOBAX
2100a1bHOI KOHKYPeHYii Ha MIDHCHAPOOHUX INOOPOMAX.

YV 0ocniooncennsix suxopucmosysanu oani 250 201i6 Komel UPOOHUYO20 CKIAY NPOBIOHUX
KiHHUX 3a600i6 ([Jepkynvcokuti, Ony¢hpiiecvruil, [JHinponemposcokuil, Cmpineyvbkuil) ma npu-
s8amHux penpooykmopis. OyiHIO8AHH NPOBOOUNOCS 34 POO0BOOAMU OO0 N'AMO20 NOKONIHHA,
pe3yivmamamu in0OpoOMHUX UNPoOYEaHs, ekcmep '€EpHUMU NOKAZHUKAMU A AKICMIO NPUNLO0Y.
Hns onpayiosanis 0anux 3acmocogyeanucs Memoou NONYIAYItiHoL 2eHemuKu, 30Kpema po3paxy-
HOK Koeqhiyienmis iHOpuOUuUHey ma 4acmomu 3yCmpivaibHOCmI JiHIl Y pOO080OaAX.

Bcmanosneno oominysanns eenemuunux ninitt Hopcepn /lancepa, Hetimis [Jancepa, Haspynu
ma [lapx Ponanvoa ceped nepemodicyie mpaouyitihux npusie. J06e0eHo UCoKy eekmusHicmb
kpocie Hopcepn Jlancep * Ilpenc Poza ma Heiimig /Jancep * Ilpenc Posa, siki 3abe3neuyoms
ONMUMATbHE NOCOHANHS CKAKOBO2O KIACY Ma 2apMOHIliHO20 excmep'cpy. Buseneno nepcnek-
MUBHT MALOYUCETbHI IHIT, WO MAmMb GUCOKULL NOMEHYIAN OISl (POPMYBAHHS KOHKYPEHMOCHPO-
MONCHO20 NO2ONIG'sE HA MIdCHAPOOHIll apeni. Ompumani pe3yivmamu c8iouams npo HeooxXio-
HICMb YINecnpsiMo8anol pooomu 3 poO3ulUpeHHs. 2eHeMUYH020 PI3HOMAHIMmMs nopoou 8 Yrpaini
3 Memoio YHUKHEHHA HAOMIPHOI KOHCONIOayii ma 3HUNCeHHA a0anmueHo20 NOMeHYiaTy MmeapuH.

Chopmosaro npaxmuuni pekomeHOayii oo noOAIbLULO20 SUKOPUCTNAHHSL GUSIGTEHUX 2eHe-
MUYHUX KOMOTHayill y ceneKkyitnii pobomi. Pesynomamu 00Cniodicents Moxicyms 6ymu 6UKo-
pucmani axieysmu KiHHUX 3a800i8, 300MEXHIKAMU-CELEKYIOHepaMu ma HAYKOBYAMU O]
onmumizayii niobopy nap i CKIAOAHH NEePCReKMUSHUX NIAAHIE NAPYEAHHS 3 YPAXYBAHHAM SIK
BIMYUZHAHO20 2eHOPOHAY, MAK [ CBIMOBUX CeNLEeKYIIHUX MEeHOeHYIl.

Kniouoei cnosa: uucmokposna epxosa nopooa, 2eneano2iuni aiHii, Kpocu, ceiexyis, ino-
OpomHi 6UnpoOy6ants, naemMinHa cnpasa.

Introduction. Thoroughbred horse breeding stands as one of the most advanced and
historically significant branches of animal husbandry. Renowned globally for their athleti-
cism, speed, and genetic excellence, Thoroughbreds play a pivotal role in the global equine
industry [13]. In Ukraine, the development of this breed is underpinned by long-standing tra-
ditions and favorable environmental conditions for rearing high-class breeding stock [2, 3].

The genealogy of the Thoroughbred is a complex, meticulously organized system of
hereditary lines formed over centuries through selective breeding aimed at enhancing
racing performance, conformation, and endurance [4, 15]. The success of selection pro-
grams depends heavily on sophisticated culling strategies, the genetic compatibility of
parental lines, and the ability to identify promising crosses [,; 2].

As an embodiment of collective zootechnical creativity, the Thoroughbred breed has
required a level of dedication and scientific rigor unmatched by other livestock species [9].
Current selection programs in Ukraine focus on increasing the racing class, improving mare
fertility (targeting 75 foals per 100 mares), and correcting conformational defects. These
objectives are pursued through purebred breeding, individual selection, the introduction of
elite foreign sires (""blood refreshing"), and the strategic use of proven crosses [2, 3].

The aim of this study is to analyze the genealogical structure and performance indi-
cators of Thoroughbred horses in Ukraine, identifying the most effective line combina-
tions that guarantee superior racing quality and refined physical traits [1].

Materials and Methods. The research material comprised stallions and mares from
the production stock of both state-owned and private stud farms, as well as youngstock
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undergoing trials at the Lviv Hippodrome and other racing venues within the CIS and
abroad. It is well established that the primary evaluation criterion for the Thoroughbred
breed is their racing class (performance) [5, 16].

The following documents were utilized for the study: the State Stud Book (SSB) of
Thoroughbred horses, stud farm breeding records for mares and stallions, breeding cards
(Forms 1-k and 2-k), youngstock development logs, consolidated grading (bonitation)
reports, racetrack performance records, mating and foaling logs, and sire catalogues [1, 3].

A total of 250 Thoroughbred horses were included in the analysis, representing the
Derkul, Onufriivka, Dnipropetrovsk, and Striletsky stud farms, as well as the "Millen-
nium" Stud Farm (PE) and the "Shevchenko PSP" breeding center.

To conduct a comprehensive analysis, the following indicators were examined: the
lineage of sires, mares, and youngstock; conformation metrics; racing career; and the
quantity and quality of offspring based on racetrack performance. Lineage was deter-
mined using five-generation pedigrees [3, 15].

Offspring quality was assessed based on: the number of progeny tested at racetracks;
the number of starts; first-place and podium finishes; the number of offspring selected
for breeding purposes; and body measurements [1, 5].

Results and Discussion. Line-based breeding has a long history in equine science.
The achievements of prominent breeders in the past were primarily due to their ability
to uncover the nuances of selection [3]. For A.G. Orlov (1735-1807) and V.I. Shishkin
(1780-1845), who pioneered the Orlov Trotter breed, the principles of line breeding
were clearly defined. Similar principles were applied by leading 18th-century English
breeders such as R. Bakewell and the Colling brothers [4].

The Thoroughbred horses under study were distributedamong 10 primary lines (Fig. 1).
The highest number of high-performance horses belonged to the lines of Northern
Dancer, Native Dancer, Nasrullah, and Dark Ronald [1, 13]. Notably, the first three
lines are direct descendants of the world-renowned Nearco line [4, 15]. These horses
are characterized by high athletic capacity and superior conformation. Specifically, out
of 1,812 starts, they achieved podium finishes 1,027 times.

Representatives of the Northern Dancer line demonstrated exceptional results. Out
of 825 races, they secured 615 victories, with a total of 788 prize-winning placements
[13]. Notable examples include the chestnut stallion Don Or (Orlov — Donna Bova),
who placed in all 24 of his starts, including 6 wins (racing in Warsaw), and Efix (Free-
dom Run — Expansiya), who placed 12 times in 13 starts, with 5 victories.

Performance and Measurements of Thoroughbred Lines
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Fig. 1. Lineage distribution of high-performance racehorses
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A decade ago, significant emphasis was placed on domestic lines, such as the Douglas
line. However, analysis indicates that under modern racing conditions, this line cannot
compete with global lines recently introduced into Ukrainian breeding programs [1, 2].
Data shows that out of 196 starts, the Douglas line representatives achieved only 37
prize-winning placements, indicating a very low success rate.

Representatives of other lines were fewer in number and displayed lower athletic
performance and inferior conformation metrics [16].

A critical aspect of line breeding is "nicking" or line compatibility. This involves
achieving genetic uniformity within a stud line while maximizing productivity through
proven "golden crosses" [3]. Theoretically, the optimal effect is reached when loci with
overdominance become homozygous and the interaction between loci is maximized,
while deleterious recessive genes are suppressed [15].

The effectiveness of various combinations is heavily influenced by the prepotency of
the dams' sires and the individual prepotency of the mares [2, 3].

Our research indicates that high-performance horses in Ukrainian stud farms rep-
resent 30 different line combinations. Among these (Fig. 2), the most prominent are:
Northern Dancer x Prince Rose, Native Dancer x Prince Rose, Dark Ronald x Ribot,
and Northern Dancer x Dark Ronald [1]. Notably, high-performance offspring are fre-
quently produced when using various sires on daughters of Avral. These horses are dis-
tinguished by excellent conformation, significant height, and robust skeletal structures.

Testing these representatives on racetracks yields substantial economic returns [14]. For
instance, horses from the Northern Dancer x Prince Rose cross earned 1,673,100 UAH in
435 races, while the Native Dancer x Prince Rose cross earned 1,086,000 UAH from 378
starts. A standout example is the bay mare Chakra (Chiff Needaben — Basma, daughter of
Avral), who placed in all 7 of her starts in traditional stakes (7: 4-2-0-1). She won the Open
Prize three times over various distances (1600m, 1800m, and 2000m) and the Prize of the
Ministry of Agriculture of Ukraine, demonstrating both sprinting and staying abilities.

Another notable performer is the 1998 Oaks winner, the bay mare Rauta (47f — Rada,
daughter of Avral), from the Man o' War x Prince Rose cross. In 6 starts, she won five
major prizes, including the Oaks. Similarly, the bay mare Khloya (born 2000, Freedom
Run — Khaisa) also won the prestigious Oaks for 3-year-old mares.

Performance and Measurements of Cressbred Thoroughbred Lines
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Fig. 2. Line combinations in high-performance racehorses

The analysis also highlights the chestnut stallion Broker (Grim — Balistyka, daughter
of Avral), representing the Phalaris x Ribot cross. Although he is the sole representative
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of this nick in the sample, he placed 16 times in 19 starts, winning numerous elite prizes
including the Elite Prize and the Ukraine Prize [1].

Based on these findings, the significance of lines and crosses with smaller popula-
tions should not be overlooked, as these individuals frequently demonstrate elite racing
class and win traditional stakes [13, 15].

A comparative analysis with international data shows a high degree of consistency
[4, 13]. Global trends confirm the dominance of Northern Dancer descendants in classic
races [15]. Our results mirror these trends within the Ukrainian population and validate
the "targeted crossing" strategy aimed at balancing speed, stamina, and structural sound-
ness [16].

Furthermore, the "golden crosses" identified — such as Northern Dancer X Prince
Rose — correlate with international practices of combining lines with complemen-
tary speed-stamina profiles [13, 16]. However, local features were also observed: the
Ukrainian sample shows higher relative efficiency in certain small-scale crosses where
the strong prepotency of individual mares compensates for the line's lower frequency in
the population [1, 2].

Conclusions

1. The majority of high-performance Thoroughbreds and traditional prize winners
belong to the Northern Dancer, Native Dancer, Nasrullah, and Dark Ronald lines.

2. Incorporating elite global lines (Northern Dancer, Dark Ronald, Nasrullah,
Phalaris) into domestic breeding programs enables high economic returns and allows
Ukrainian horses to compete effectively on the international stage.

3. The most effective "nicks" were identified as Northern Dancer x Prince Rose,
Native Dancer % Prince Rose, Dark Ronald x Ribot, and Northern Dancer x Dark Ron-
ald. Offspring from these crosses combine elite racing class with superior conformation.

4. The alignment of our observations with international practices confirms that
the national breeding strategy is on the correct trajectory. The integration of genomics,
controlled inbreeding management, and welfare criteria provides a foundation for sus-
tainable growth in the industry for 2026—2035. For Ukrainian stud farms, a strategy of
"managed diversification" is recommended: maintaining core lines while investing in
promising, high-potential "niche" crosses.
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