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Researches were carried out in breeding farms for the breeding of the Sumy in-
bred type of the Ukrainian black and white dairy breed. The total experimental herd is
1150 cows, 1120 heifers and 62 bulls.

It has been established that the animals mainly come from breeders of four Hol-
stein lines, such as Starbuck 352790 (28%), Bell 1667366 (27%), Chiff 1427381 (26%)
and Elevation 1491007 (15%). In recent years, farms have mainly used breeders of
three lines, unlike bulls of the Bell 1667366 line. The breeding value of breeders of dif-
ferent lines is slightly different. Bulls of two Holstein lines — Chiff 1427381 and Eleva-
tion 1491007 — have the advantage in terms of average breeding value in the amount of
milk fat and protein.

The country of origin has a significant influence on the breeding value of breed-
ing bulls. Animals of German selection make up the majority of those used in breeding
farms for the breeding of livestock of the Sumy inbred type. A somewhat smaller number
of breeders come from the United States of America. The latter are superior to German
bulls in terms of average breeding value, both in terms of the amount of milk and the
amount of milk fat and protein.

Progeny-descendants, which are more distant from the progenitor of the line,
are characterized by a higher average breeding value in comparison with bulls, which
are closer to the progenitor according to the pedigree.

In order to create micropopulations with the desired genotypes for beta- and
kappa-caseins, homozygous breeders with the A2A2 and BB genotypes are used at the
State Enterprise of the Northeast Institute of Agriculture.

The strength of influence of the researched factors on the breeding value is in
the range of 1#°=11.4-57.9%. The year of the bull's birth and the distance from the pro-
genitor of the line have the greatest influence on this indicator (P<0.05-0.001).

In order to preserve the population of the Sumy inbred type of the Ukrainian
black and white dairy breed, it is necessary to apply the proposed measures, which in-
clude the use of genetic material of breeders of the Ukrainian black and white dairy
breed and a certain set of biotechnological measures.
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Jlocnioscenus nposedeni y niemiHHux 20Cnooapcmeax 3 po36e0eHHs. CyMCbK0O20
BHYMPIUHLONOPOOHO20 MUNY YKPAIHCLKOI YOPHO-ps00i MONOUHOI nopoou. 3azanvhe
niodocnione nozonie’s cknadae 1150 kopis, 1120 menuys ma 62 oyeai.

Bcmanosneno, wo 6 ocnoenomy meapunu noxoosame 6i0 NaiOHUKIE YOMUPbLOX
eonumuHcoKkux ainiu, maxux sk Cmapoaxa 352790 (28%), Benna 1667366 (27%), HYigha
1427381 (26%) ma Enesetiwna 1491007 (15%). 3a ocmanui poxku 6 cocnooapcmeax
BUKOPUCMOBYIOMb 20J108HUM YUHOM NIEOHUKIE MPboX Ninil, a Oyeai ninii benna 1667366
Mmatidice He Hi. [Ineminna yinnicms naiOHUKIG pi3HUX MKl Oewjo piznumscs. Ilepesacy 3a
CepeoHbOr0 NIEMIHHOIO YIHHICMIO 3d BEIUYUHOIO HAOO00, KIIbKICMIO MOJIOYHO2O HCUDY
ma 6inka maiomo Oyeai 06ox eonwmuncokux ainin — Yigpa 1427381 ma Enesetiuna
1491007.

3Haunull 6NIU6 HA BENUYUHY NIAEMIHHOI YIHHOCMI 0yeaig-niiOHUKI8 MAc Kpaina
noxoooicents. Teapunu HimeyvbKoi cenekyii cmanosisams Oilbuwicms ceped mux, ujo Gu-
KOPUCMOBYBANUCS Y NAEMIHHUX 20CNO0APCMBAX 3 PO36€0EHHS XYO00U CYMCbKO2O GHYM-
Piunbonopoonozo muny. /lewo menwia KinbKicmos niioHuxie noxoosams 3i CnomyyeHux
LImamie Amepuxu. Ocmanni nepesasxcaroms HiMeybKUx 0y2aié 3a NOKAHUKAMU cepeo-
HbOI NAeMIHHOI YIHHOCMI, 5K 30 GEIUYUHOIO HAOOI, MAK I 3d KIIbKICMIO MOJOYHO20
JoHcupy ma oOinKa.

IInionuxu-nawaoxku, wo 6inbul 8iodaneni 8i0 poOOHAYANbHUKA NiHIL, Xapakme-
PU3VIOMbCA BUWOIO CEPEOHbOIO NIIEMIHHOL YIHHICMIO V NOPIGHAHHI 3 Oyeasmu, Ki 3a po-
008000M 3HAX00AMbCA OIUNCYE 00 POOOHAUATILHUKA.

3 memoto cmeopeHHs MIKpOnonyaayiu 3 0axdcaHumu 2eHomunamu 3a dema- ma
kana- xazeinamu y JII JI" Incmumymy cinbcokoco cocnodapcmea Iligniunoco Cxooy
BUKOPUCMOBYIOMbCSL 20MO3UOMHI NIIOHUKU 8I0N06IOHO 3 2enomunamu A2A2 ma BB.

Cuna énnugy 00cniodxcyeanux haxmopie na eeauyuny niemiHHoi yinHocmi 3Ha-
xooumucs 6 mesicax 1°=11,4-57,9%. Hailbinouuii 6n1ue Ha OaHuti NOKA3HUK MAI0Mb PiK
HapoOicenHs Oyeas ma 8idoaienicms 6i0 pooonauanvruka ainii (P<0,05-0,001).

s 30epesicenns nonynayii cymcbko20 6HympiliHbONOPOOHO20 MUNY YKPAiHCb-
KOI' 4OpHO-ps160i MONIOUHOI NOPOOU HEOOXIOHO 3ACMOCO8Y8aAmMU 3ANPONOHOBAHT 3AX00U,
SKI 6KII0YAI0OMb BUKOPUCMAHHS 2eHeMUYHO20 Mamepiany niiOHUKI8 YKPAIHCbKOI YOpHO-
PpA60i MONOUHOI NOPOOU Mma neeHull HAOIp OIOMEXHONO2IUHUX 3AX00I8.

Knrouosi cnosa: doyeaii-nuionux, ninis, eeHeanozis, nopooa, mun

Introduction. Dairy cattle breeding is an important component of the agro-
industrial complex that ensures food security of Ukraine (Khmelnychyi S. et al, 2020).

In Ukraine, the number of cattle has been decreasing for a long time. At the
same time, scientists note the growth of the average milk yield per cow, which currently
equals almost 8,000 kg. The reduction of controlled herd leads to the complication of
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breeding work with dairy breeds. The Ukrainian black and white dairy breed makes up
almost 50% of the breeding livestock of Ukraine, the Holstein makes up a little more
than 25%, and the Ukrainian Red-and-White dairy breed makes up 14%
(Kruglyak O. V. et al, 2020).

The value of breeders based on certain breeding characteristics significantly af-
fects the effectiveness of the breeding process in dairy cattle breeding. Therefore, scien-
tists recommend the use of bulls-improvers. This is greatly facilitated by the develop-
ment of biotechnological methods, which allowed intensive exchange of genetic materi-
al between different countries (Polupan, Y. P. and Bezrutchenko, I. M., 2022).

Scientists have proven that the effectiveness of selection and breeding work with
the dairy breed depends significantly on the successful selection of the breeder. This is
due to the fact that the role of heredity in the genetic improvement of the breed reaches
more than 90%. This determines the use of breeders-leaders (Polupan Y. P. et al, 2019;
Pryima S. V., 2022).

Domestic breeders note that purebred breeding should be the main method of
improving local dairy breeds. Nevertheless, the use of the global gene pool of the Hol-
stein breed can be an effective technique for improving breeds. This method is widely
used in Ukraine. Scientists claim that animals of the same breed, which are bred in dif-
ferent countries, differ significantly in economic and useful characteristics (Kuziv M. 1.
et al, 2022; Voitenko S. L. and Sydorenko O., 2019).

The formation of the genealogical structure of domestic breeds was implemented
through the theoretical provisions of the linear breeding method. For breeders, initially
the development of lines took place through the so-called "long lines". These lines con-
sist of five to six generations. After a certain time, implementation took place through
"short lines" consisting of two to three generations. Over the past twenty years, the base
of genetic resources is represented by a broad genealogical structure of breeders and
their sperm production belonging to 26 lines of the Holstein breed. Moreover, scientists
outline the narrowing of the genealogical structure due to the large number of breeders
of the Chiff 1427381 and Elevation 1491007 lines (Pochukalin A. Y., et al, 2022).

Domestic scientists state a significant reduction in the genealogical lines of dairy
breeds of Ukraine. Thus, only two lines out of twelve, which were approved during the
creation of the Ukrainian Red-and-White dairy breed, remained at the beginning of
2023. Most cows of this breed today come from Holstein breeders. The authors note
that breeders of the Holstein breed come from different countries. They are representa-
tives of the lines: Astronaut 1458744, Ivanhoe 1189870, Bell 1667366, Bootmake
1450228, Valiant 1650414, Jocko Besn 5694028588, Elevation 1491007, Marshall
2290977, Maple 218036, R. Sovereign 19 8998, Citation 267150, Starbuck 352790 and
Chiff 1427381. This indicates that the main method of breeding domestic dairy breeds
is absorptive crossing, the consequence of which is an increase in conditional blood for
the Holstein breed (Voitenko S. L. et al, 2022; lInytska O. Y. et al, 2018).

The effectiveness of the use of Holstein breeders in order to increase the level of
milk productivity of local breeds has been proven. However, there is no consensus
among scientists and breeders-practitioners regarding the level of desirable conditional
blood of the Holstein breed in the genotype of domestic breeds (Pochukalin A. Y. et al,
2022; Sydorenko O. V., 2020; Khmelnychyi L. M., and Vechorka V. V., 2018).

It is known that as a result of purposeful breeding work, breeders in the United
States of America, Canada and Israel have achieved the desired indicators of Holstein
cattle both in terms of milk productivity and the milk type of animal body structure.
However, with a high level of milk yield, low fat and protein content in milk was noted
in most herds. Thus, the fat content of milk was in the range of 2.9-3.4%. We should
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outline that the recognized record holder Alinde Elen, with an annual milking of
25,242 kg, had a milk fat content of 2.8%. Researchers also claim the influence of the
country of origin on the level of milk productivity of cows. The milk productivity of
cows in the countries listed above is 9.7-10.4 thousand kg of milk per lactation, which is
higher by 1.5 thousand kg compared to cows of European breeding (Netherlands, Bel-
gium, Italy, Germany). However, the content of fat and protein in their milk was lower
and amounted to 3.50-3.60% and 3.05-3.10%, respectively. Therefore, scientists claim
that milk productivity is genetically determined in each individual population (Krugli-
ak A. P. et al, 2021; Krugliak A. P. and Krugliak T. O., 2021).

Today, the genealogical structure of the Holstein breed in Ukraine includes 16
lines. The most numerous lines are Elevation 1491007, Chiff 142781, Starbuck 352790.
Their share is more than 70% (Pochukalin A. Y., and Pryima S. V., 2021).

The important issue is the presence of a breeding base with the necessary level
of amplitude of genetic resources. Continuous monitoring makes it possible, if neces-
sary, to analyze and adjust the breeding program of domestic breeds (Pochukalin A.Y.
et al, 2022).

Hereditary factors that affect the level of selection traits include paternal origin
and lineal affiliation. Conducting constant monitoring of the genealogical structure of
the Ukrainian black and white dairy breed proves the influence on the heredity of ani-
mals of the world gene pool of the Holstein breed (Shuliar A. L. et al, 2020; Voiten-
ko S. L. and Zheliznyak I. M., 2019). This is what determines the necessity of conduct-
ing our research.

The purpose of the work is to study the genealogical structure of the breeders
of the Holstein breed, which are used in breeding farms for the breeding of cattle of the
Sumy inbred type of the Ukrainian black and white dairy breed, and to establish the in-
fluence of lineal affiliation, country of origin and year of birth on the size of their breed-
ing value.

Research materials and methods. The research was carried out at the breeding
plant for the breeding of livestock of the Sumy inbred type of the Ukrainian black and
white dairy breed of the State Enterprise "Experimental Farm of the North East Institute
of Agriculture of of the National Academy of Sciences", the breeders "Pershe Travnya",
"Iskra" of the Sumy district, Sumy region. The total experimental herd is 1150 cows,
1120 heifers and 62 breeders.

The influence of such factors as lineal affiliation, country of origin, degree of
kinship with the progenitor of the line, and year of birth was determined. Relevant in-
formation was obtained when working with pedigree registration documentation (Form
2-Mol cards) and using the SUMS ORSEK database.

The amount of breeding value was determined according to the website
https://www.cdn.ca/query.

Statistical processing was performed using the STATISTICA 10 application
program package.

Research results. As a result of the conducted research, we found that over the
past seven years, Holstein breeders were widely used for the insemination of cows and
heifers in Sumy inbred cattle breeding farms of the Ukrainian black and white dairy
breed. Accordingly, the genealogical structure of breeding farms of this type is repre-
sented by lines of the Holstein breed (Fig. 1).

Almost equal share of cows comes from three Holstein lines: Starbuck 352790,
Bell 1667366 and Chiff 1427381 — 26-28%. The share of Elevation 1491007 line cows
is somewhat smaller — 15%, less than 5% of the herd structure consists of animals of the
Valiant 1650414 line. However, this structure has significant differences in individual
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herds. Thus, in the breeding plant of the State Enterprise "Experimental Farm of the
North East Institute of Agriculture of of the National Academy of Sciences", there are
no animals of the Bell 1667366 and Valiant 1650414 lines at all. In this farm, animals
of the Elevation 1491007 (38%) and Chiff 1427381 (34%) lines predominate in number.

Valian
Bell 4%
27%

Ny

Chiff
26%

Starbuck
28% Elevation

15%

Fig. 1. Genealogical structure of cows of breeding herds

According to the level of milk productivity during the first lactation, there was
no significant difference between animals of different lines. According to the analysis of
the last completed lactation, we note the preference of animals of the Elevation 1491007
line, which have a productivity of more than 8.0 thousand kg of milk per lactation. The
animals of the Chiff 1427381 and Starbuck 352790 lines are somewhat inferior to them

(Fig. 2).
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Fig. 2. The amount of milk yield from cows of different lines
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In the breeding center "Pershe Travnya”, the majority of animals come from
breeders of the Starbuck 352790 (34%) and Chiff 1427381 (31%) lines, the cattle of the
Elevation 1491007 and Bell 1667366 lines make up 17 and 12%, respectively, and the
Valiant 1650414 line is only 6%.

Cows of Starbuck 352790 (32%), Chiff 1427381 (28%) and Bell 166366 (27%)
lines have a larger share in the genealogical structure of Iskra LLC breeding center. An-
imals of the Elevation line 1491007 make up 11%, and Valiant 1650414 line — 2%.

Significant changes in the genealogical structure of the studied type were estab-
lished as a result of the study of the genealogical structure of heifers kept in breeding
farms. They do not have heifers that come from breeders of the Valiant 1650414 line,
and the share of animals of the Bell 1667366 line has decreased by 25% and is only 2%.
The share of animals of the Elevation 1491007 line, which is more than 40%, has signif-
icantly increased. The proportions of animals of the Chiff 1427381 and Starbuck
352790 lines did not change significantly (Fig. 3).

Bell
2%

Chiff
Starbuck 30%

27%

Elevation J/
41%

Fig. 3. Genealogical structure of heifers of breeding herds

In the breeding plant of the State Enterprise "Experimental Farm of the North
East Institute of Agriculture of the National Academy of Sciences"”, in connection with
the termination of the use of breeders of the Starbuck 352790 line, there are no heifers
of this genealogical line. Heifers of the Elevation 1491007 and Chiff 1427381 lines
have equal shares in the farm (50% each).

Heifers of the Chiff 1427381 line in the holding of “Pershe Travnya” dominated,
which made up 48%. Almost the same number of heifers in the farm came from breed-
ers of the Elevation 1491007 (25%) and Starbuck 352790 (22%) lines. Animals of the
Bell 1667366 line make up a small share — 5%.

In the pedigree breeder of Iskra LLC, most of the heifers come from Elevation
1491007 line (43%). Animals of Starbuck 352790 and Chiff 1427381 lines accounted
for 34% and 22%, respectively. Line Bell 1667366 is not developing in the farm, the
number of heifers is only 1%.

According to the results of research, in general, in the studied farms, the most
numerous lines of Chiff 1427381, Starbuck 352790, Elevation 1491007 in terms of the
number of breeding stock were represented by a larger number of parent bulls, 19, 17,
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21 heads, respectively. The number of parent bulls of the Valiant line was 3 heads, of
the Bell 1667366 line — 2 heads.

The sires of the Chiff 1427381 line (448+166.6) are distinguished by the highest
average breeding value in terms of the greatest milk yield. They prevail over the breed-
ers of the Elevation 1491007 line (380+115.4), although no statistically significant dif-
ference was established between them. The average breeding value of bulls of the Star-
buck 352790 line (-94+203.0) had a negative value and the difference with the sires of
the Chiff 1427381 line was statistically significant (P<0.05). The significant difference
was also established between the studied parameters of the breeders of the lines Star-
buck 352790 and Elevation 1491007 (P<0.05). The breeders of the Bell 1667366 line
had a negative value of the average breeding value (-79+£229.3). The breeders of the El-
evation 1491007 line (36+7.6) were distinguished by the higher average breeding value
in terms of the amount of milk fat. The difference between them and bulls of Starbuck
352790 (-0.6+4.3) and Bell 1667366 (-16£19.4) lines was statistically significant
(P<0.001; P<0.05, respectively). The average breeding value of the breeders of the
Chiff 1427381 line was also higher than that of the breeders of the Starbuck 352790 and
Bell 1667366 lines (respectively P<0.001; P<0.05). According to the amount of milk
protein, the average breeding value was higher in breeders of the Elevation 1491007
line (32+5.7). Starbuck 352790 (-4.9+4.7) and Bell 1667366 (-7+8.2) lines were inferior
to them with a statistically significant difference (P<0.001 and P<0.01, respectively).
The average breeding value according to the qualitative characteristics of the milk
productivity of the daughters of the breeders of the Chiff 1427381 line was 29+8.0 and
21+6.3, respectively, and in terms of the amount of milk protein, they exceeded the
bulls of the Starbuck 352790 line with a statistically significant difference (P<0.01).

We should outline that the average breeding value of the bulls from which the
heifers came was higher than that of the breeders that were the parents of the cows. By
the amount of yield, it was 361£165.5 and 141+105.5, respectively; by the amount of
milk fat — 13+4.7 and 31+7.9; by the amount of milk protein 26.3+6.2 and 7+3.9
(P<0.05).

By country of origin, the majority of breeders are representatives of European
breeding, which make up more than 50% of the researched herd (Fig. 4).

Germany.

41% - USA
r 33%

Ukraine
4%

France Netherlands
2% 7%

Fig. 4. Distribution of breeders by country of origin

134



g[
HayKoso-mexniunuii bioremenv Incmumymy meapunnuumed HAAH, 2023, Ne130 F==

In terms of the number of bulls, representatives of the German breed outnumber
all others. But at the same time, they have a negative average breeding value by the
amount of yield (-26+135.5). Breeders of North American selection make up a little
more than 40%, among which the majority are representatives of the selection of the
United States of America. They have higher than average breeding value for milk yield
(599+137.7) and milk protein (31£5.6) among the studied bulls. They outperform Ger-
man breeders in these characteristics with a statistically significant difference (P<0.01).
By the amount of milk fat of German breeders, bulls of both American (34+7.9)
(P<0.01) and Canadian breeding (38+16.9) (P<0.01) prevail.

The most numerous line, Starbuck 352790, originates from the son of the out-
standing breeder Elevation 1491009. In the process of breeding the Sumy inbred type,
this line develops through the branch of the son of the progenitor of the great Aerostar
383622. There are seven breeders in this branch. Two other branches, which are cur-
rently separated into separate lines by individual breeders — Mtoto 6001001962 and
Jocko Besn 5694028588 — have a smaller number of used brooders — four and two
heads, respectively (Fig. 5).

Motabo [ Shotgun
378507835 1039394506
Shurli
447860719
Shottle Sarruko
Mtoto _ 598172 350995713
6001001962 Altanato
Modena 62563777
767652908 Schrelber
" Prelud — L350835755
392457 Mascol Maigold
578891748 534651702
Bellude Prento
860788283 1402472395
Parker Altagen-1 Dominic
2182318 ~ 7104235 8840785296
(Wade Best _ Bolta
2182318 123645630 114753395
Starbuck - Carmello
352790 349214112
Aerostar 2 Rudolph Champion| Chapman
383622 5470579 6961162 0347903595
Kingli Liutik
101409948 4800267327
Storm  __ Braedale Detekt
- 5457798 6860836 349159846
Stol Seddin
Buk __ Jocko Besn 4747063250 352642486
4486041658 5694028588 Asall
- 579542573

Fig. 5. Genealogical scheme of the bulls of the Starbuck 352790 line
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Most of the researched breeders of this line are representatives of European se-
lection, namely the countries: Germany, France, the Netherlands, and Ukraine. Only
one representative of each represents the Canadian and American selections.

The progenitor of the Elevation 1491007 line is the great-grandson of the fa-
mous breeder Vis Ideal 933122. In Ukraine, this is the second line in terms of the num-
ber of breeders used in the selection process. Breeders of two lines are used in the
breeding work with the brood stock of the Sumy inbred type: with the sons of Bova
1665634 and Tradition 1682485 and grandsons of Cletus 1879085 and Leadman
1983348. With the son of Bova 1665634, the line is represented by nine breeders, and
with the line of Tradition 1682485 — by seven ones. Most of the bulls are of American
origin — 50%, German — 31%, a small share is presented by Canadian and Dutch breed-
ers (Fig. 6).

Chiff 1427381 line is considered the most numerous line in terms of the number
of Holstein breeders in Ukraine (Fig. 7).

The development of this line during the breeding of livestock of the Sumy inbred
type occurs similarly to the national Ukrainian through three sons: Mark 1773417, Chiff
1556373, Chiff 1578139.

However, there are differences. If it is considered that in Ukraine, a larger num-
ber of breeders come from the Chiff 1556373 line, then this line is the least numerous
when breeding the studied inbred type. The share of its bulls from all is only 12%. The
most numerous is the group of breeders of the Chiff 1427381 line, which are descend-
ants of the bull Blackstar 1929410. The share of these breeders used in the researched
herd is 67%. By origin, the breeders of the Chiff 1427381 line were distributed almost
equally among European and North American selections, respectively 47 and 53%. The
largest number of bulls came from the United States of America (35%) and Germany
(29%).
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Fig. 6. Genealogical scheme of the bulls of the Elevation 1491007 line
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Fig. 7. Genealogical scheme of bulls of the Chiff 1427381 line

The Bell 1667366 line is currently represented by three breeders, two of them

are of German origin, in the work with the Sumy inbred type. Another bull is a repre-

sentative of American breeding (Fig. 8).
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Fig. 8. Genealogical scheme of bulls of the Bell 1667366 line

The Valiant 1650414 line is represented by two bulls of the Ukrainian black and
white dairy breed and is no longer used in breeding farms today (Fig. 9).
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Fig. 9. Genealogical scheme of bulls of the Valiant 1650414 line

It was established that the breeders used in dairy herds were located in 2-11 rows
from the progenitors of the lines (Fig. 10).

Bulls of the Valiant 1650414 line were in the 2nd and 3rd row from the progeni-
tor, the Bell 1667366 line — in the 4th row. Most of the breeders of the Starbuck 352790
line were in the 4th row, although some moved away from the progenitor to the 5th and
6th rows. The offspring of the Chiff 1578139 and Elevation 1491007 lines were located
in more distant rows from the progenitor — 5-11.

Having analyzed the average breeding value of breeders depending on the de-
gree of kinship with the progenitor, we found out that there is a logical increase in this
indicator as it was further from the latter. In our opinion, this is due to the fact that for-
eign breeders pay less attention to the genealogical origin of breeders, and more atten-
tion to their breeding characteristics. A statistically significant difference was estab-
lished in the average breeding value by the amount of yield, considering the breeders
located in the third and eleventh rows from the progenitor (1415; P<0.001), the fourth
and eleventh (778; P<0.05), the fifth and eleventh ( 818; P<0.01), sixth and eleventh
(858; P<0.05). According to the average breeding value for milk yield, a similar tenden-
cy of superiority over breeders of the third-sixth row is also characteristic of breeders
located in the seventh-tenth rows.
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Fig. 10. Degree of kinship with the progenitor of the line, generations

This is confirmed by the results of research concerning the influence of the year
of birth on the value of the breeding value of the breeder. Thus, we established that with
a decrease in the age of the breeder (meaning the year of birth), there is a logical in-
crease in its breeding value. The average breeding value of breeders aged 4-7 years is
higher than the breeding value of breeders older than 23 years old by 1611 (P<0.01),
aged 23-18 — by 891 (P<0.01), aged 13-17 — by 542 (P<0.05), 8-12 years old — by 433
(P<0.05) (Fig. 11).
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Fig. 11. Dependence of the average breeding value on the relationship with
the progenitor of the line and the age of the breeder (age means the number of years
from the date of birth of the breeder until 2023)

Similar trends regarding the growth of the value of the average breeding value

with a decrease in the degree of consanguinity and the age of bulls are characteristic of
the amounts of milk fat and protein.
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Recently, domestic breeders began to pay more attention to the determination of
the genotype of animals by genes that affect the formation of economically useful traits
(Kulibaba R. et al, 2023).

Thus, domestic scientists conduct research on the formation of micropopulations
of dairy cattle with the desired genotypes for beta- and kappa-casein. A similar purpose-
ful company is also conducted in the Sumy inbred breeding farm. Such a farm is the
State Enterprise "Experimental Farm of the North East Institute of Agriculture of of the
National Academy of Sciences".

It was at this farm that a group of cows for the production of A2 milk was
formed for the first time in Ukraine. And already in 2020, such milk was put on the
shelves of shops in the city of Sumy.

Work on the formation of a herd of animals with the A2A2 genotype for beta-
casein continues today. Among the breeders from which the heifers in this farm come,
nine out of ten have the A2A2 genotype (one has the heterozygous A1A2 genotype),
which is provided for in the selection and breeding plan for working with the dairy herd.
In other farms, where similar work is not provided, breeders are used that have not been
evaluated for beta-casein genotype. Practitioners may have a question about the breed-
ing value of bulls (n=11) with the A2A2 genotype, from which heifers in farms come.
According to the results of our research, these breeders have an average breeding value
for milk yield of 854+181.1, the amount of milk fat — 57£10.3, and milk protein —
50+6.0. These values are higher than the average breeding value of breeders (n=26),
from which the heifers in the Sumy inbred breeding farms of the Ukrainian black and
white dairy breed originate (respectively, 493 (P<0.05); 26 (P<0.05); 24 (P<0.05). That
is, the use of bulls evaluated by the genotype of the beta-casein gene will allow not only
to obtain milk of the desired quality, but also ensure breeding progress in dairy herds.

Similar work is also being done at the State Enterprise "Experimental Farm of
the North East Institute of Agriculture of of the National Academy of Sciences", on the
formation of a dairy herd for the production of more pure milk. For this purpose, geno-
typing of cows for this trait was carried out on the farm, and breeders with the desired
genotype of BB according to kappa-casein were assigned to the breeding herd (n=8).
Their average breeding value for milk yield is 507£130.2, the amount of milk fat is
56+11.1, and milk protein is 42+7.6, which is higher than the average indicators of
breeders with other genotypes for kappa-casein (n=26). A statistically significant differ-
ence was established in favor of breeders with the BB genotype in terms of breeding
value according to the amount of milk fat in milk (P<0.05). It should be noted that in the
breeder of Iskra LLC, bulls are used that have not been evaluated for the kappa-casein
gene, and in the breeding center "Pershe Travnya" a proportion of the breeders are eval-
uated, but have AA, AB, AE and VE genotypes. Animals of these genotypes are con-
sidered to produce milk with the quality worse for obtaining cheese. Therefore, breeders
of these genotypes (n=10) are not recommended to be used in the breeding stock. It
should be noted that their average breeding value for milk yield is slightly higher
(786+254.4) than experimental animals with the BB genotype, but they are inferior to
them in terms of the average breeding value for the amount of milk fat (39+14.6) and
protein (374 10.3). No statistically significant difference was found.

According to the results of univariate variance analysis, we confirmed the pres-
ence of statistically significant influence of such factors as lineal affiliation, country of
origin, year of birth and degree of kinship with the progenitor of the line on the breeding
value of the breeders (Table 1).

Table 1
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The influence of individual factors on the breeding value of breeders

Indicator Factor
linear belonging country of year of birth degree of
origin kinship
Yield 114 16.6* 27.7*%* 25.8*
Milk fat 26.3** 15.1* 47.6*** 48.3***
Milk protein 31.6*** 22.1** 57.9*** 53.2%**

Note: * - P<0.05; ** - P<0.01; *** - P<0.001;

It has been established that lineal affiliation does not have a statistically signifi-
cant effect on the breeding value of bulls by the milk yield. In our opinion, this is due to
the fact that selections for increasing the yield have begun to pay less attention to other
economically useful traits. It should also be noted that in countries with developed dairy
breeding, breeders are usually obtained with the help of interlineal crosses. On the con-
trary, linear belonging has a statistically significant effect on the indicators of breeding
value of the amount of milk fat and protein. This confirms the opinion that breeders be-
gan to pay more attention to qualitative indicators of milk productivity. The country of
origin of the bull probably influenced all the investigated indicators. The high influence
of the year of birth and the degree of kinship with the progenitor on the breeding value
of breeders in terms of the amount of milk fat and protein is confirmed by the breeders'
interest in improving the quality of milk.

It should be mentioned that the widespread use of breeders of the Holstein breed
on the brood stock of the Sumy inbred type of the Ukrainian black and white dairy
breed led to a significant increase in conditional blood for the improving breed. The
biggest share of first-borns and heifers in breeding farms have conditional blood of the
Holstein breed above 95%. This creates a threat of the complete disappearance of the
Sumy inbred type of the Ukrainian black and white dairy breed and its transformation
into the Holstein breed. This can be prevented by using a family of breeders of the
Ukrainian black and white dairy breed, which is stored in the Sumy Breeding Center
LLC, for insemination of the brood stock. Another possible direction is the use of bio-
technological measures to obtain and preserve biological material (egg cells, epididymal
spermatozoa, embryos). However, this work requires financial support from the state.

Discussion. As a result of our research, we can determine that Holstein breeders
are widely used in breeding cattle herds of the Sumy inbred type of the Ukrainian black
and white dairy breed, which has led to a significant increase in conditional blood for
the improving breed. These results fully coincide with the results of other researchers
(Kuziv M. 1. et al, 2022; Voitenko S. L. and Sydorenko, O., 2019). In recent years, there
has been a narrowing of the genealogical structure of breeders of Holstein cattle due to
the mass use of breeders of three Holstein lines Starbuck 352790, Elevation 1491007,
Chiff 1427381, which is also noted by domestic researchers (Pochukalin A. Y. and Pry-
ima S. V., 2021). The dependence of breeding value of breeders on country of origin
and year of birth was also established (Kuziv M. I. et al 2022; Voitenko S. L. and Syd-
orenko O., 2019). Recently, breeders began to pay attention to the genotypes of breeders
for milk proteins (Kulibaba R. et al, 2023). Therefore, we can claim to confirm the gen-
eral trends regarding the use of breeders of the Holstein breed in Ukraine.

Conclusions 1. It was established that most of the cows originate from breeders
of four genealogical lines of the Holstein breed: Starbuck 352790 (28%), Bell 1667366
(27%), Chiff 1427381 (26%) and Elevation 1491007 (15%). At the same time, the ge-
nealogical structure of the heifers is represented mainly by three genealogical lines: EI-
evation 1491007 (41%), Chiff 1427381 (30%) and Starbuck 352790 (27%).
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2. The interlineal differentiation of the breeding value of breeders was estab-
lished by the amount of milk yield, the amount of milk fat and protein. The statistically
significant difference was established between individual genealogical lines according
to the investigated indicators. The higher average breeding value in terms of milk yield
is characteristic of breeders of the Chiff 1427381 line (448+166.6), and in terms of the
amount of milk fat and protein — the Elevation 1491007 line (36+7.6) and (32+5.7), re-
spectively.

3. A greater number of breeders are of German and American origin, with the
latter prevailing in breeding value for milk yield, amount of milk fat and protein, re-
spectively (599+137.7), (34+7.9), (31+5.6 ) (P<0.01).

4. There is an increase in the average breeding value of bulls with an increase in
the indicator of the number of generations between the breeder and the progenitor. As
the age of breeders decreases, the average breeding value increases.

5. In the experimental farm, heifers come from breeders with a genotype for be-
ta-casein A2A2 and for kappa-casein BB, which contributes to obtaining animals with
the desired genotypes according to these genes.

6. As a result of one-factor variance analysis, a statistically significant influence
of linear affiliation, year of birth, distance from the progenitor, country of origin on the
breeding value of the breeders was established.

7. In order to preserve the Sumy inbred type, we recommend using a family of
breeders of the Ukrainian black and white dairy breed for insemination of the brood
stock and applying biotechnological measures to obtain and preserve biological materi-
al.
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