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Genomic selection allows animals to be selected based on their genetic information, which
enables more accurate prediction of hereditary traits. This shortens the selection interval, improves
reproductive efficiency, reduces the cost of raising unproductive individuals, and accelerates
genetic progress in the population.

The research was conducted at the dairy production complex LLC “Ostriykivske,” where 54
Holstein heifers were selected for genomic evaluation.

Genomic testing revealed significant differences in immune indicators among the daughters
of different sires, confirming the genetic influence of the father on the health of his offspring. The
highest Immunity+ index (105.67 +1.39) was recorded in the daughters of the sire Elkhart
3148929453, from the Elevation 1491007.65 lineage of the Holstein breed. These daughters inherit
a high immune response to disease, as evidenced by a 7.86% lower incidence rate according to
genomic testing. This indicates high genetic resistance to infectious diseases, which is a crucial
factor for improving herd health and productivity.

In contrast, the sire Majordomo 13353511, which has a low Immunity Index, produces
offspring that are more prone to diseases. This is supported by low immune resistance in his
daughters, leading to increased cases of diseases such as paresis, retained placenta, and others.
Using semen from sires with a high Immunity Index is an effective tool in breeding programs aimed
at improving disease resistance in animals. Genomic evaluation enables the selection of sires with
positive markers associated with immune response. The offspring of such animals show better
health indicators, higher calf survival rates, and reduced veterinary costs. This is especially
relevant in conditions of production intensification, when ensuring not only productivity but also
animal welfare is critical.

Immunity+ (1) — bull semen with the property of transmitting strong immunity. This is an
innovative technology in cattle breeding that enables the selection and use of semen from bulls with
a high immune index. It aims to improve immune resistance in offspring, reduce morbidity, and
enhance cow productivity. This opens new opportunities for selection and herd health improvement
through the choice of sires with high immune status.

Keywords: genomic evaluation, genomic selection, immune index, disease incidence, breeding
bulls, offspring

BJIACTUBICTb BYTAIB-IUIIJTHUKIB T'OJIITHHCHKOI MOPOJU NEPEJABATH

HAIIIAJIKAM 3JATHICTH JO BHMCOKOI IMYHHOI BIJAHOBIAI YV BHUIIAIKY

XBOPOB

H. C. Yepusk

Inemumym pozeedenns i eenemuxu meapur imeni M.B. 3yoys HAAH (Hyouncoke, Yrpaina)
T'enomua cenexyis 0ae ModucIuUBicms 30iliCHIO8AMU 8i00Ip MBAPUH HA OCHOBI IXHbOI ceHemuu-

HOI iHghopmayii, wo 3abe3neuye Oilbw MOUHe NPOSHO3YBAHHS Chadkosux sikocmetl. Lle doszeonse

© H. C. YEPHAK, 2025
Po3BeaeHHs i reHeTuKa TBapuH. 2025. Bun. 69
*HaykoBuit KepiBHMK — 0. B. BAOBMYEHKO, LOKTOP CiZIbCbKOrOCNOAAPCbKUX HayK, CTapLUMIA HAyKOBMI CNiBPOBITHWK, YfeH-
KopecnoHaeHT HAAH

134


https://doi.org/10.31073/abg.69.
https://orcid.org/0000-0002-240-7168
mailto:irgt2017@ukr.net

Po3BeaeHHs i reHeTMKa TBapuH. 2025. Bun. 69

cKopomumu cenekyiuHull inmepean, nioguumuy eqreKmusHicmes 8i0MEOPeHHs, 3IMEHUUMU 8UMPA-
Mu HA 8UPOULYBAHHS HENPOOYKMUBHUX OCOOUH [ NPUCKOPUMU 2eHeMUYHUL npocpec y NONYIayii.

Hocniodcenusn npooounu Ha mMonouno supoonuvomy komniexci TOB « Ocmpitikiscokey, 0
NpOoBeOeHH sl 2eHOMHOT OYIHKU, 0)10 8I0IOpaHO 56 MeNUUOK cOTUMUHCLKOL NOPOOU.

B pesynemami cenomnoco mecmysanHs cnocmepieaiomvcs 3HAYHI 8IOMIHHOCMI 68 IMYHHUX
NOKA3HUKAX Y O0YOK pi3HUX 0yeais, wo niomeepoicye ceHemudHull eniue 6amvKie Ha 300p08 s ix
Hawaokis. Hatisuwuii noxasnux Inoexcy imynimemy Immunity+ (105,67 = 1,39) giomivacmoscs y
ooyox Oyeas-nuionuka Envxkeapma 3148929453 cnopionenoi epynu Enesetiwna 1491007.65
20aumuHcvKoi nopoou. Jlouku o6yeas Envkeapma 3148929453 ycnaoxkosyroms 30amuicms 00 8UCO-
KOI IMYHHOI 8I0N08I0I y 8UNAOKY X80P00, WO NIOMEEPOINCYEMbCI ZHUNCEHUM PIBHEM 3AX680PI0BAHO-
cmi Ha 7,86% 3a pezynomamamu 2eHOMHO20 mecmysanHs. Lle 6xazye Ha UCOKY 2enemuyHy cmii-
Kicmb yux meapun 00 IHQEeKYIlHUX 3aX60PI6AHb, WO € BANCIUBUM (PAKMOPOM OJisl NiOBULEHHS
300p08 51 ma npoOyKMuUHOCmi cmaod.

byeaii-nrionux Mascopoomo 13353511, axuii eioznavaemocs Huzvkum [HOekcom imynimemy,
MaA€ HaWaoKis, AKI OiNbU CXUTbHI 00 3aX80p108aHs. Lle niomeeporcyemvcs HUZLKUM DIGHEM IMYHHOT
cmitikocmi y 11020 00YOK, WO Npu3eooums 00 30ibUleHHs 8UNAOKI8 X80pob, makux K napes, 3d-
MpUMKa nocuioy ma in.

Bukopucmanns cnepmu 6yeais iz 6ucokum iMyHHUM IHOEKCOM € eqheKmMUBHUM THCIMPYMEHMOM
V cenekyitniti pobomi, cCnpAMOBAHill Ha NIOBUWEHHS CIMIUKOCME MBAPUH 00 3AXE0PIH08AHb. 3a805KU
2eHOMHMIU OYIHYI MOXMCIUBO 8i0iOpamu 6y2ais, AKI MarOmMsb NO3UMUEHI MAPKePU, NO8 [3aHI 3 IMYH-
HOI0 8i0n06i0ow. Ilomomcmeo maxux meapuH Xapakxmepuzyemuvcs Kpawumu NOKAZHUKAMU 300-
PO8 5, UYOIO BUICUBAHICTNIO METIAM | SHUNCEHHAM 8UMPAm HA 8emepunapHe o0ciy208y6anns. Lle
0C00IUB0 AKMYANILHO 8 YMOBAX THMeHCUpIKayii 6upoOHUYMEA, Oe 8aNCIUBO 3abe3neuumu He auule
NPOOYKMUBHICMb, A Ui 000pOOYM MEAPUH.

Immunity+ (1) — cnepma 6yeais 3 eracmusicmio 0o nepedaui cunbrozo imynimemy. Lle inno-
8ayiliHa MexHON02Is y ceneKyii 8enuxoi poeamoi xy0oobu, sika 00360J5€ 8i00upamu ma 6UKOPUCHO-
gysamu cnepmy 0yeaig i3 6UCOKUM IMYHHUM IHOeKcoM. Bona cnpsamoeana na niosuujenHs iMyHHOT
CMItIKOCMI NOMOMCMBA, 3MEHWEHHS! 3AX80PI0BAHOCMI MA NOKPAWEHHs NpoO0yKmusHocmi kopie. Lle
BIOKPUBAE HOBI MONCIUBOCI OJISl CeNeKYil ma NONINueHHs 300P08 51 Cmaoda 3a paxyHox eubopy 0y-
2ai8 3 BUCOKUM IMYHHUM CIMAM)COM.

Knrouoei crosa: reHoMHa OLlIHKA, TeHOMHA cesleKIlisl, IMYHHHU# iH1eKc, 3aXBOPIOBaHICTh, Oyrai-
IUTITHUKH, IOTOMCTBO

Introduction. The use of genomic evaluation of animals in cattle breeding is one of the most
advanced directions in animal husbandry. This approach opens new opportunities for increasing
productivity, improving animal health, and shortening the selection interval. The advantages and
prospects of using genomic evaluation in cattle breeding are highlighted in the works of Birukova &
Kopulova (2012), Ivanov et al. (2021). Due to genomic evaluation, breeders can assess the breeding
qualities of animals at early developmental stages. This allows earlier decision-making about the
feasibility of including specific individuals in breeding programs, significantly reducing the
selection interval and improving breeding efficiency (Gladiy et al., 2018).

Dairy cattle productivity is ensured through the use of animals with high breeding value. The
determination of breeding value is influenced by factors such as age at evaluation, economic
efficiency of evaluation, and the realization of parental qualities in the offspring. Genomic
evaluation allows breeding value to be assessed at an early age (Ruban & Kostenko, 2010).
A developed and implemented methodology for predicting the breeding value of farm animals
based on genome analysis has opened a new era of genetic improvement of breeds in the direction
of enhancing economically beneficial traits such as productivity, health, reproduction, ease of
calving, productive longevity, and more (Pryce & Hayes, 2012).

Genomic selection enables early evaluation and selection of potential breeding animals (bulls
and heifers) with predicted values of economically important traits, which accelerates the genetic
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progress of breeds by increasing the number of improved traits and reducing the generation interval
(Ruban et al., 2016; Schaeffer, 2006).

As with traditional genetic evaluations, Interbull plays an important role in the international
comparison of genomic evaluations (Durr & Philipsson, 2012). However, genomic evaluations of
breeding value must undergo validation tests to be internationally recognized (Mantysaari et al.,
2010). Interbull has developed and continues to improve the genomic MACE (Multiple Across
Country Evaluation) method for evaluating young Holstein bulls by country. Increasing attention
has recently been paid to the prediction of breeding progress for productive traits. It is known that
the effectiveness of selection is promoted by the high breeding value of sires. Methods that allow
for early evaluation results are prioritized by breeders. Therefore, the issue of repeatability of
breeding value assessments in successive generations and the use of this information for predictive
breeding becomes relevant.

Objective. To study the ability of Holstein breed sires to transmit the capacity for a high
immune response to their offspring in case of disease.

Materials and Methods. The research was conducted at the dairy production complex of
LLC “Ostriykivske” in the Kyiv region, which has the status of a breeding reproducer for the
Holstein breed. The farm uses loose housing technology. Advanced technologies are applied in the
preparation, processing, and distribution of feed with the addition of mineral and vitamin
supplements. For genomic evaluation, 54 Holstein heifers were selected. Evaluation was conducted
during the first two weeks after birth.

Sample collection was carried out using ear notching (Pic. 1). For genomic evaluation, the
collected samples were sent to the NeoGen laboratory in the USA. Information on the animal and
its pedigree was provided as required.

Picture 1. Sample collection for genomic evaluation.

Based on the results of the genomic evaluation, information about the genetic makeup
inherited by the heifer was obtained at the early stages of rearing. This includes not only the
Immunity Index but also key indicators related to health, longevity, type traits, milk productivity,
reproductive performance, and the presence of genetic defects (Pic. 2).
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Thus, genomic evaluation enables an accurate prediction of the economic viability of keeping
the animal in the herd. It allows for a precise assessment of the potential economic benefits of using
the animal in both breeding programs and milk production.

GENOMIC EVALUATION REPORT ﬂ# Ele v ate

UAB016657343

LPl +2974 Pro$ 1373 Cl 2201 IMYHITET 103 CALF 103

Photo 2. Results of the genomic evaluation.

Research Results. It was observed that among the daughters of different sires of the same
breed, there are statistically significant differences in the Immunity Index. This indicates a
substantial paternal influence on the transmission of immune traits to offspring, which depends on
the genetic characteristics of a particular sire.

According to the results of the genomic test, the highest Immunity+ Index (105.67 + 1.39)
was recorded in the daughters of the Holstein sire Elkhart 3148929453, from the Elevation
1491007.65 lineage (Table 1).

This suggests a high genetic resistance of these animals to infectious diseases, which is an
important factor in improving the health and productivity of the herd.

The Immunity Index in the daughters of sires Bosa 3139112680 (Elevation 1491007.65
lineage) and Pinball 13353753 (Chief 1427381.62 lineage) is almost identical, ranging from 100.90
to 100.92.

This indicates similar genetic characteristics of these sires in terms of immune resistance,
which may be important for planning future breeding strategies.
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1. The Influence of the Sire on the Immunity Index of Daughters

Name Related Immunity Number of Immunity - Cv %
group Index Bull (1) daughters, h Index (1) '

03139112680 iltzvlaot(l)%s 103 10 100,901,550 | 4,75 471
32??3'53753 ﬁzie7f381.62 101 13 100,921,091 3,95 3,91
333?‘55498788 ﬁzl%z_sl.ez 100 1 9964092 | 3,04 3,05
52(2323929453 iltzvlaot(l)%s 106 ; 105674139 1 4,07 4,03
Eaﬁivsvé’?ézls ffzie?fsm.ez 100 / 100294127 | 3,35 3,34
wiotore Sk | o | | meew | an | i

A relatively low Immunity Index was observed in the daughters of the sire Majordomo
13353511 (Elevation 1491007.65 lineage), at 98.5+0.87. This suggests lower resistance to
infections in the offspring of this sire compared to others, which was confirmed by the genomic
testing results. In terms of immune indicators, the daughters of Elkhart 3148929453 showed a
statistically significant advantage over the offspring of Majordomo 13353511 (P <0.001). The
daughters of Elkhart had a notably higher Immunity Index, confirming the high level of immune
resistance in their progeny.

The influence of the sire on the Immunity Index of daughters is an important aspect of
selection, as the genetic characteristics of sires directly determine the level of immune resistance in
their offspring.

Genomic testing has revealed significant differences in immune indicators among the
daughters of different bulls, confirming the genetic impact of sires on the health of their progeny.
Thus, the daughters of the sire Elkhart 3148929453 inherit the ability to mount a strong immune
response in the case of disease, as evidenced by a 7.86% lower morbidity rate based on the results
of genomic testing (Table 2).

In particular, a reduction in the incidence of the following diseases was recorded:
e Mastitis — by 2.38%
o Ketosis — by 1.92%
e Metritis — by 1.87%
o Displaced abomasum — by 0.72%
o Retained placenta — by 0.79%

These data indicate that the offspring of Elkhart 3148929453 inherit an enhanced immune
response, resulting in improved overall animal health and reduced need for veterinary intervention.
The sire Majordomo 13353511, who has a low Immunity Index, produces offspring that are more
susceptible to disease. This is evidenced by the lower level of immune resistance observed in his
daughters, leading to increased incidence of conditions such as paresis and retained placenta. Using
semen from bulls with a low immunity index in breeding is undesirable, as such animals have lower
genetic potential to develop a strong immune response. Their offspring may be more vulnerable to
infectious diseases and show higher mortality rates at an early age, requiring additional veterinary
expenses and reducing overall farm efficiency.
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2. The Influence of the Sire on the Disease Resistance of Daughters (x + S.E.)

Diseases, %

Bull’s name Head Count mastitis metritis ketosis displaced abomasum |  retained placenta paresis
Mtm| o Cé/\; M=£m c |ICv, % M+tm| o |Cv,%Mxtm| o |Cv,% | M£tm| o |Cv,%| M£m c |Cv,%
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Advantages of bulls with a high Immunity Index:

Reduced disease incidence in offspring
Offspring of such sires exhibit greater resistance to infectious diseases, decreasing the
frequency of illnesses such as mastitis, and metritis.
Improved overall herd health
Animals with a high Immunity Index possess an increased ability to combat pathogens,
reducing the need for medical intervention and improving the general health status of the
herd.
Lower veterinary costs
A lower disease burden means reduced expenses for treatment and preventive measures,
increasing the economic efficiency of livestock farming.
Improved calf survival
Calves sired by bulls with a high Immunity Index demonstrate better early-life survival,
positively influencing farm productivity.
Increased productivity
Thanks to their robust health, animals with strong immune systems show better performance
in milk yield, meat production, and growth.

Genetic optimization of the herd
High immunity in sires contributes to the transmission of disease resistance not only to
immediate offspring but also to future generations, providing long-term benefits.

Disadvantages of bulls with a low Immunity Index:

Increased disease incidence in offspring

Offspring of bulls with a low immunity index are more susceptible to infectious diseases like
mastitis, and metritis, decreasing overall herd productivity.

Lower calf survival

Calves from such sires exhibit higher early-life mortality due to weak immune systems,
leading to significant production losses.

Greater need for veterinary intervention

Animals with lower immunity require more intensive veterinary oversight, treatments, and
preventive care, raising maintenance costs.

Reduced economic efficiency

Frequent illnesses and the resulting treatment expenses lower the profitability of the herd, as
these costs are not offset by increased productivity.

Deterioration of overall herd health

A high disease burden can weaken the overall health status of the herd, affecting its efficiency
and reducing product quality.

Risk of genetically transferring weak immunity

If such bulls are used for reproduction, their poor immunity may be passed on to offspring,
potentially weakening immune resilience in future generations.

Conclusions.

The highest Immunity+ index (105.67 +1.39) was recorded in the daughters of the sire

Elkhart 3148929453, from the Elevation 1491007.65 lineage of the Holstein breed. These daughters
inherit a high immune response to disease, as evidenced by a 7.86% lower incidence rate according
to genomic testing.

Genomic selection allows farmers and breeders to select animals with the highest genetic po-

tential even before they reach productive age, significantly improving key performance indicators
such as milk yield, meat productivity, disease resistance, and other essential traits.

Through genetic testing, it is possible to identify bulls that transmit strong immunity to their

offspring. Genomic evaluation provides accurate identification of animals with high immune traits,
which significantly reduces disease risk among progeny and raises the overall health level of the

herd.
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The use of semen from bulls with a high Immunity Index is a crucial step in breeding for im-
proved disease resistance and overall productivity, contributing to reduced veterinary expenses and
ensuring stable production levels.

In contrast, using bulls with a low Immunity Index poses substantial risks to herd health and
the economic efficiency of the farm. This highlights the importance of carefully selecting sires
based on their immune status.
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