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Abstract. In solving the problem of qualitative improvement of meat breeds, an important place
is occupied by the improvement of methods of practical use of existing methods of selection
of parental pairs using histocompatibility antigens, polymorphic proteins and blood group
systems. The purpose of the work is to determine the effect of homogeneous and heterogeneous
selection of parental pairs by blood group factors on the weight and linear growth of Ukrainian
beef bulls. Ukrainian meat breed is bred using four breeds and is characterised by high variability
in polymorphic traits. The type of selection of parents was determined by the index of antigenic
similarity (r, ) of antigens of the B blood group system of cattle. To calculate the index of antigenic
similarity of parents, the formula of D.A. Zhivotovskiy and A.M. Mashurov was used. The selection
was considered homogeneous if the parents’ r_ > 0.268, and heterogeneous if r__ < 0.267. It is
proved that bulls that come from parents with higher r_ prevail in the test by average daily gain
and have a higher live weight. For r__ in parents over 0.268, animals tend to improve growth rate
by 8 months of age. This trend continues after weaning. Bulls sired by parents with r,_ up to 0.267
have better average daily gains in the period from 15 to 18 months, which indicates their lower
precocity. According to the index of antigenic similarity of parents over 0.268, animals are better
in terms of meat forms at the age of 15 and 18 months. At 15 months of age, bulls obtained from
homogeneous selection for r, have smaller height measurements, the better developed front part
of the body in terms of chest width and depth, and longer torso and hindquarters. Homogeneous
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selection of parental pairs according to the index of similarity of antigens of the B blood group

system improves the weight growth and expressiveness of meat forms in bulls of the Ukrainian

beef breed

Keywords: selection, antigenic similarity, live weight, average daily gain, measurements, beef

cattle breeding

Relevance

In the genetic progress of beef cattle, the ra-
tionale for the selection of parental pairs is of
great significance. With a significant (about
90%) use of natural mating during its breeding,
inbreeding is inevitable, which can increase
homozygosity for recessive non-functional al-
leles, which can increase embryonic mortality
(Upperman et al., 2019) and reduce animal pro-
ductivity. Currently, a growing problem in the
Ukrainian meat breed is the decline in animal
productivity. In females, it is manifested by
weight growth, reproductive capacity and milk
production. Therewith, the methods of selec-
tion of parents in local breeds of beef cattle are
not sufficiently justified, which is a problem.
Parental pairs are selected in different ways,
regardless of the degree of their kinship. There-
fore, inbred depression is manifested, particu-
larly in local breeds.

One of the genetic methods that allow in-
creasing the variability of traits in offspring
is using antigens of the B blood group system
during the selection of parents. They are pro-
tein or polysaccharide compounds that result
in the development of antibodies. According to
LY. Gorbatenko, and M.I. Gil (2006), antigens of
erythrocytes and some proteins are used to de-
termine the origin of animals, evaluate the gene
pool of breeds and account for productivity in-
dicators after the selection of parental pairs.
Immunobiological features of blood groups,

based on immunogenetic analysis by the index
of antigenic similarity, allow predicting of the
results of parental selection by the features of
its selection.

Therefore, it is essential to explore the
weight and linear growth of beef bulls in the
local Ukrainian beef breed, under the influence
of the selection of parental pairs that have a
different index of similarity of antigens (r_) of
the B blood group system.

Analysis of Recent Studies and
Publications

One of the methods for assessing the genetic
potential of animal productivity currently
using the system of B blood groups is still. It
combines relative simplicity of implementa-
tion on large livestock, with rather high re-
sults (Chizhova et al., 2015). Despite the am-
biguous results obtained when studying the
relationship between blood groups and ani-
mal performance traits, research in this area
continues, thanks to data obtained on cattle
(Bukarov, 1995), sheep (Kopylov, 2019) and
pigs (Goncharenko, 2009).

The data of studies (Nazarenko, 1986;
Tyutyunnikov, 1995; Ivanova and Rossokha,
1996) indicate the relationship between blood
groups on the one hand and some traits of
cattle productivity, which have an essential
role in cattle breeding, on the other hand, it
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was established (Tyutyunnikov, 1995) that the
lower the index of antigenic similarity of father
and mother by blood group antigens, the higher
the fertility of their daughters. After mating of
cows and bulls at a low (up to 0.20) coefficient
of antigenic similarity, the fertility of cows is
higher by 5.7%, the number of walks, respec-
tively (p>0.999) is lower by 0.14, and the service
period is shorter by 21.6 days (Nazarenko, 1986).
The most productive were identified (Ivanova &
Rossokha, 1996) pairs “cow-bull” with a low de-
gree (from 0.10 to 0.39) of antigenic similarity.
The
(Ugnivenko and Nosevych, 2014a) in females of

opposite feature was obtained
the Ukrainian beef breed at the initial stages of
complex reproductive crossing for reproductive
traits. As the degree of antigenic similarity of
parents by blood group factors increases, the
average milk yield and lifetime milk yield per
1 day of the life of their daughters tend to in-
crease (Uhnivenko and Nosevych, 2014b).
Thus, the purpose of the study was to de-
termine the influence of the selection of par-
ents by the index of antigenic similarity ()
of cattle of local Ukrainian beef breeds on the
traits of weight and linear growth of their sons
and to substantiate its optimal options for com-

plex reproductive crossing.

Materials and Methods of Research

The research was performed on bulls in the
breeding plant “Volia”, Zolotonosha district,
Cherkasy region. Animals up to 6-7 months of
age were raised near cows on suckling. After
weaning, well-developed bulls were selected
for the group and tested for the probability of
origin by blood group factors. Until 8 — months
of age, they were accustomed to a typical diet
and conditions of detention. Intensive rearing
was performed from 8- to 18-months of age.
The general level of feeding was calculated to
obtain an average daily gain of 1000 to 1200 g.
During this period, the animals were fed with
the fodder of their products according to the ra-
tions established by the standards. The mass of
fodder eaten by each bull was calculated every
ten days (two days in a row) by weighing the
given fodder and its residues. Based on the con-
sumed fodder, their energy value (in oat feed
units) and costs per 1 kg of live weight gain were
determined. Bulls were examined indoors with
a tethered keeping system. Each time before
giving a new portion, the fodder that remained
in the feeder was weighed and determined how
much it was consumed by the animals. There
was no significant difference in its consump-
tion between the bulls of the groups (Table 1).

Table 1. Fodder consumption from 8 to 18 months of age by bulls obtained from a different

selection of parental pairs by the index of antigenic similarity (r,), M*m

r above 0.268 (n=15)

r, up to 0.267 (n=11)

Fodder
fodder unit % fodder unit %
Concentrated 1480+31.5 49.5%0.85 1407£58.5 46.8+0,64
Rough 482%53.7 15.7+1.57 493%52.8 15.9+1.41
Juicy 543+35.9 17.9+1.00 554+60.4 18.1+1.59
Greens 536+41.7 17.4+1.69 568+57.0 19.2+2.09
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Table 1. Continued

r above 0.268 (n=15)

r, up to 0.267 (n=11)

Fodder
fodder unit % fodder unit %
Total 3032+77.6 100.0 3017+124.7 100.0
Per 1 kg of growth 8.9+0.44 - 9.3+0.67 -

To calculate the index of antigenic simi-
larity of parents, erythrocyte antigens of bo-
vine blood groups according to the B system
were used. It was determined by the formula of

Zhivotovsky-Mashurov (1974):

S
ny+n,-S’

@

Tas =

where r - index of antigenic similarity of par-
ents; S — the number of antigens that coincide
in the father and mother; n,- the total number
of antigens detected in the mother; n,~ the to-
tal number of antigens detected in the father.
To analyse changes in weight and line-
ar growth of bulls, they were grouped by the
value of the index of antigenic similarity of
parents: Group I -r_over 0.268 and Group II -
r, . up to 0.267. Meat forms in animals were eval-
uated according to the guidelines (Prakhov
etal., 1972). The obtained data were processed
using the methods of variation statistics. To

determine the degree of variability of traits,
its coefficient (Cv, %) was calculated by the
ratio of the standard deviation to the average
value for the group.

Research Results and their
Discussion

Animals with an index of antigenic similarity
(r,) in parents of 0.268 and more tend to de-
teriorate the growth rate up to 8-months of
age. Perhaps it is due to the worse milk pro-
ductivity of their mothers, which offsets the
positive effect of homogeneous selection on
the growth rate of offspring in the suckling pe-
riod. After weaning, it mainly tends to prevail
over the indicators of peers from parents with
r..up to 0.267 (Table 2). It contradicts the data
(Romanov et al., 1984), according to which the
place has a better growth rate in animals ob-
tained from heterogeneous selection for r_.

Table 2. Average daily gain of bulls obtained with different indexes

of antigenic similarity (r,) of parents

Average daily r, over 0.268 r to 0.267
increase for the
period: from-to n M*m Cv, % n M*m Cv, %
0-8 33 872%21.6 14.0 35 906+20.3 13.1
8-12 34 1128+36.4 18.5 35 1075+37.8 20.5
12-15 32 1188+50.2 23.5 32 989+56.1 31.6
8-15 32 1144%33.3 16.2 32 1051£38.5 20.4
15-18 27 903+57.2 32.3 21 932+87.6 42.1
8-18 28 1084+26.0 12.5 21 1032+37.2 16.1
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In bulls obtained from parents with r_ up to
0.267, the average daily gains are better in the
period from 15 to 18 months (Table 2), which
indicates their lower precocity. Due to faster
growth in the suckling period, outbred animals

at the age of 8 months tend to increase their
live weight. The higher growth rate of bulls
from parents with r__ over 0.268 during these
periods contributes to an increase in their live
weight (Table 3).

Table 3. Live weight of bulls obtained with different index of antigenic similarity (r,) of parents

Live weight at age: r, over 0.268 r, t00.267
month n Mtm o, % n Mtm w, %
newborns 35 32.5+0.60 10.8 35 32.5+0.58 10.5
8 35 247+5.4 12.8 35 253+5.1 11.6
12 34 384+7.0 10.5 35 383+6.7 10.2
15 32 49049.6 10.9 33 47249.4 11.2
18 28 574+10.3 9.3 21 558+11.5 9.2

The tendency for the advantage in the live
weight of animals from heterogeneous se-
lection begins to appear at 15 months of age.
Heterogeneous bulls have greater variability
in average daily gain compared to homogene-
ous bulls. It indicates their unequal adaptation
to environmental conditions, both during the
suckling period and after weaning. The coeffi-
cient of variation of live weight obtained from
a homogeneous and heterogeneous selection of
bulls in all age periods have no difference.
Bulls from homogeneous and heteroge-
neous selection for r . maintain a fairly high
growth rate until 18 months of age. The off-
spring of parents with similar antigens grow
faster for a longer time. Their average daily
live weight gain from 8 to 18 months is high-
er compared to their peers from the hetero-
geneous selection. Thus, at the first stages of
the establishment of the Ukrainian beef breed,
a homogeneous r, selection of parents im-
proved the average daily weight gain of bulls.

Animal Science and Food Technology. 2021. Vol. 12, No. 4

Homogeneous mating increases the tendency
of animals to stop growing early and increases
feed costs for growth.

The results of this study were com-
pared with those obtained on Aberdeen An-
gus (Romanov et al., 1984) and Red Steppe
(Nazarenko & Voronenko, 1986) breeds. Ac-
cording to L.M. Romanov and colleagues (1984),
the group of bulls and heifers born from parents
with a high (more than 0.308) index of anti-
genic similarity are smaller. Growth retardation
in young animals was observed in the follow-
ing age periods. At the age of 12 months, the
difference is significant. The difference in body
weight between heifers from parents with low
and high similarity index at 15 months of age
was 13 kg (P<0.999), and at 18 months — 16 kg
(P>0.999) in favour of the first ones (Nazarenko
& Voronenko, 1986).

The Ukrainian beef breed was established
by complex reproductive crossbreeding of Kian
(K 3/8), Charolais (Ch 3/8), Simmental (S 1/8),
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Grey Ukrainian (GU 1/8) cattle (Ugnivenko
et al., 2008). Homogenealogical selection of
animals of four initial breeds with large dif-
ferences in their pedigrees results in heterosis
by average daily gain and live weight after 8
months at the first stages of complex reproduc-
tive crossing. Probably, the adverse effects of
heterogeneous selection on the index of anti-
genic similarity regarding the growth of bulls in
the initial stages of breeding are levelled by the
genetic background of significantly different
crossbreds. The best average daily gains from

birth to 8 months of age are the result of better
milk production of cows, which, in combination
with the bulls matched to them, had a low index
of similarity for blood group factors.

Meat forms of bulls obtained from parents
with different r_ are different. Animals with a
higher index of antigenic similarity are better
in the expression of meat forms at 15 and 18
months (Table 4). Breeding cattle for better-ex-
pressed meat forms contributes to obtaining
from it a higher growth rate up to 18 months of
age and reducing feed costs for growth.

Table 4. Expression of meat forms and measurements of bulls obtained with different indexes of

antigenic similarity (r,) of parents

rover 0.268 rup to 0,267
Feature
n M*m n M*m
Meat forms (points) at age: 15 months 19 54.1+0.93 14 52.8+0.97
Meat forms (points) at age: 18 months 15 55.6+0.79 11 53.8+1.07
Measurements at the age of 15 months, cm.

Height at the withers 3 126.7+4.32 5 127.2+3.51
Height at the sacrum 3 137.3+4.32 5 138.0+3.89

Breast depth 3 68.7+0.41 5 66.4+1.60

Breast width 3 46.3+1.78 5 46.2+1.19

Width in clusters 3 45.0+1.41 4 46.3%2.02

Oblique length of the body (stick) 3 152.7+5.21 4 145.5+3.35
Oblique rear length 3 52.0+2.55 4 50.5%2.13
Chest girth 3 188.0+3.08 4 190.0£3.24

Heel girth 3 20.8%0.20 4 20.8%0.35

At 15 months of age, bulls with a higher index of
antigenic similarity (r, more than 0.268) have
smaller height measurements, the better devel-
oped front part of the body in terms of chest width
and depth, and longer torso and rear and heel
girth. Animals from parents with a lower index of

antigenic similarity (r_ up to 0.267) are relatively
taller, with wider clusters and larger chest girth.

Conclusions and Perspectives

Selection of parents with a high (homogeneous)
index of antigenic similarity (., more than 0.268)
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for erythrocyte antigens of the B blood group sys-  increases the average daily gain and live weight of

tem with large differences in their genealogies  sons and improves the expression of meat forms.
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BrinB crioco6iB nig0opy 6aTeKiB 3a iHgekcoM mogioHOCTi aHTHTEeHIB
cucreMu B rpyn kpoBi Ha BaroBwuii i stiHiliHMIi picT Oyraiinis

Amnarosiii MukosaioBnu YraiBeHKo, OnmekcaHap Bomogumuposuya HaTammu

HarionanbHuii yHiBepcuTeT 6iopecypciB i mpupomsoKopucTyBaHHS YKpainu
03041, Byn. TepoiB O6oponnu, 15, M. Kuis, Ykpaina

AHoTanis. Y po3p’si3aHHi Ipo6/ieMyM SKiCHOTO IIOJIMIIEHHS M’SCHUX IOpif BaskiuBe Micile
MOCiJla€ YAOCKOHAJIEHHSI CIOCOGiB MPAaKTUYHOTO BMKOPUCTAHHS HAsBHUX METOIB Mimbopy
6aThKiBCHKMX TP 3@ BUKOPUCTAHHS aHTUTEHIiB riCTOCYMiCHOCTi, moniMopdHMX GiNKiB Ta cucTemM
rpyn KpoBi. MeToi po6OTH € BM3HAYEHHSI BIUIMBY TOMOTEHHOTO i reTeporeHHOro IMimbopy
6aThKiBCHKMX Map 3a (akTopamyu TPyl KpOBi Ha BaroBuii i JMiHiAHUIT picT GyraiiiB ykpaiHChbKOi
M’SICHOi Topoau. YKpaiHCbka M’SICHA TIOpOJa BUBeIEHa 3 BUKOPUCTAHHSIM YOTUPbOX TMOPif i
XapaKTepu3yeThCSI BUCOKOIO MiHJIMBICTIO 3a MoiiMopdHMMM O3Hakamu. Tum migb6opy 6aTbkiB
BY3HAYa/Iy 3a iHJeKCOM aHTUIeHHOi NoAibHocTi (r,) aHTureHiB cuctemu B rpyn Kposi Benmkoi
poraToi Xymo6mu. [IJs1 po3paxyHKY iHeKCy aHTUTeHHOI MoZiGHOCTi 6aThbKiB BUKOpUCTAIN GOPMYITY
I. A. )KusoToBcbKoro i A. M. Mamryposa. Tomorennum BBaskanu migbip 3a r,. 6arekis > 0,268, a
rereporeHHuM npu r,_ < 0,267. JJoeneHo, o 6yra’iili, siKi IOXOASTD Bif 6aTbKiB 3a 6iNbLIOrO 7,
repeBakaloTh Ha BUITPOOGYBAHHI 3a cepeIHbOA0O0BMMY IIPUPOCTAMM i MAIOTh OIIBIINY KUBY Macy.
3a r, y 6arpkiB moHan 0,268 TBapuMHM MaroTh TEHIEHIIIO IO IOJMINIIEHHs WBUIKOCTI POCTY 10
8-micstuHoro BiKy. ITicast BimjTyyeHHS 1 TeHAEHIsl 36epiraeTbcs. Y OyraiiliB, OTpMMaHuX Bif
6aTbKiB i3 1,100,267 cepeqHbO060BI MPUPOCTH Kpalili y mepion Bia 15 10 18 mics1iiB, 110 CBimUMUTD
PO MEHIIY iX CKOPOCHiTiCcTh. 3a iHAeKCy aHTUTeHHOI moAioHocTi 6aThKiB 1MoHas 0,268 TBapMHU
Kpari 3a BUpakeHicTio M’sicHuX Gopm y Binti 15 ta 18 micsiis. V 15 micaiiB 6yraiiiii, orpuMaHi Bif,
rOMOTeHHOTO Mi60PY, 3a I,  MaloTh MeHILi BUCOTHI IPOMipy, Kpallie PO3BMHEHY MTepeIHI0 YaCTUHY
Tyay6a 3a MMUPUHOIK i MIMOMHOI0 Ipyaeii, BoBIIMii Tyay6 i 3aa. TomoreHHMi mia6ip 6aThbKiBChKMUX
map 3a iHJeKCOM MOMiGHOCTi aHTUIeHiB cucTeMu B rpym KpoBi NMpM3BOOUTL OO TOMIMIIEHHS Y
6yraiiiiB ykpaiHCbKOi M’SICHOT ITOPOAY BaroBOTO POCTY Ta BUPAKEHOCTi M ICHUX (hOpM

KitouoBi ciroBa: mifbip, aHTUreHHa Moi6HiCTh, JKMBa Maca, cepeaHbOI000BMIT MPUPICT, MpoMipH,
M’SICHE CKOTapCTBO
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