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Researches on the study of population-genetic parameters of linear type traits of cow’s firstborn of the Ukrainian Black-and-
White dairy breed were conducted in the herd of a private enterprise of the Pidlisnivs’ka branch of PE "Buryns’ke" in Sumy district.
Conformation type assessment of cows firstborn was performed according to the method by linear classification by the latest ICAR
recommendations at the age of 2-4 months after calving according to two systems - 9-score scale, with a linear description of 18
conformation body parts and 100-score classification system taking into account four sets of selection traits that characterize: the
severity of dairy type, body development, limbs condition and udder morphological qualities. The highest level of reliable positive
relationship with the milk yield per lactation of cows firstborn was found according to the conformation group traits, characterizing the
severity of the dairy type of cows (r = 0.451), body development (r = 0.434), qualitative indicators of udder morphological traits (r =
0.468) and by the final type score (r = 0.488). A positive relationship with milk yield was observed by a number of individual descrip-
tive conformation traits: height at sacrum (r = 0.358), body depth (r = 0.413), angularity (r = 0.469), rump width (r = 0.431), pelvic
limbs posture (r = 0.374), fore (r = 0.466) and rear (r = 0.347) udder attachment, central ligament (r = 0.258) and locomotion (r =
0.334). Body condition score negatively correlated with milk yield (r = 0.338). Sufficient for effective selection the level of heritability
coefficients of cows linear traits was found in the vast majority of group traits that characterize the dairy type (0.356), body develop-
ment (0.312), udder (0.415) and overall type assessment (0.487), and by descriptive traits : height at sacrum (0.284), chest width
(0.144), body depth (0.347), angularity (0.436), rump width (0.274), pelvic limbs posture (0.322), fore (0.357) and rear (0.258) udder
attachment and central ligament (0.233). The established significant and reliable correlation variability of group and descriptive con-
formation body parts with milk yield during the first lactation confirmed the possibility and expediency of simultaneous selection by

productivity and type.
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The theoretical basis of large-scale selection for animals
was population genetics, which studies the patterns of inher-
itance and variability of economically useful traits in complex
aggregate systems of individuals of one species, characterized
by appropriate properties, location and adaptation to these living
conditions. The population, in contrast to the individual, whose
existence will limit in time, existing indefinitely, in constant dy-
namics, in the process of evolution was a continuous replace-
ment of some genotypes by others, from generation to genera-
tion changing its genetic composition [2].

Before starting responsible breeding work, the breeder
should clearly navigate the essence of inheritance and variabil-
ity, these universal properties of all living things, have a good
idea of the heritability mechanism, learn the basic laws of popu-
lation genetics [3, 6, 9].

There was an indisputable relationship between the se-
lection results by phenotype and the heritability value of the trait.
Selection of the best phenotypically manifested individuals with
high heritability will significantly shift the trait of offspring in the
desired direction of its development. With low inheritance of the
trait was almost complete return to the average value of the
original generation. As genetic variability decreasing the reac-
tion to selection will fall and hence also on the implementation of
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heritability [12]. The level of variability of population-genetic
parameters of linear traits that characterize the body structure of
dairy cows will significantly affect the efficiency of selection
aimed at genetic improvement of animal populations by confor-
mation type [18, 19, 20].

However, inheritance has always manifested itself in
specific conditions [1, 6]. Outside the environment, inheritance
was only an abstract concept. Genotype will determine the rate
of organism response to external conditions. Under different
situations, the reaction rate inevitably changed. Hence, it was
possible to separate hereditability from the environment influ-
ence only with a large share of conventionality and only within
the limited limits of fluctuations of external factors. In this regard,
there will be a need for constant genetic and population monitor-
ing of herds on the indicators of inheritance of quantitatively
economically useful traits, which will significantly increase of the
selection efficiency process subject to obtaining a high degree
of coefficients [4, 11].

Heritability coefficient will be a mandatory component of
any methods of calculating the effect of selection and many
breeding indices, which will necessitate the determination of this
important selection and genetic parameter in determining the
efficiency of planning methods of selection for any breeding trait
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[5, 29, 31].

Heritability of traits that characterize the conformation
type of dairy cows according to studies varied widely and de-
pended on many factors: breed, intrabreed type, line, bull-sires,
genotype, age, paratypical factors, and the degree of herd
selection by conformation. By the effectiveness of bull-sires
selection by conformation type of their daughters, by evaluated
traits, the method of determination [13, 22, 21, 24]. The degree
of inheritance variability, according to literature sources, varied
on the traits of linear type classification in a fairly wide range,
from 0.06 to 0.50 [20, 26, 30].

A significant amount of research results of various au-
thors indicated about the high variability of heritability coeffi-
cients of the conformation traits of dairy cows in different breed-
ing countries.

According to the conformation type assessment of Hol-
stein cows of Czech selection, the heritability of descriptive traits
ranged from 0.05 to 0.43 [32]. According to other authors [30],
the heritability of Holstein cows in the Czech Republic ranged
from 0.17 to 0.32 on the udder ftraits, from 0.10 to 0.16 on the
limbs traits, and from 0.18 to 0.45 on the features that charac-
terize body size. Linear classification of 26558 Holstein cows in
802 herds of Brazil according to 22 traits of the type showed the
level of their heritability in the range of 0.10 - 0.39 [26]. In Hol-
stein cows in Switzerland, the inheritance of linear traits varied
from 0.08 (hoof height) to 0.46 (rump width) [28]. In Holstein's
firstborn cows in Italy, the degree of heritability was 0.114 by the
trait of body condition score and 0.049 on the locomotion traits
[25].

Specialists of the Holstein Association believe that the
level of trait heritability 0.10 and below, not necessary to mark
the significant genetic progress [5].

The body is the only self-governing system that has de-
veloped in the process of evolution, where individual body parts,
organs, tissues, traits are interconnected with each other. The
study of the links between economically useful traits was of
great importance for breeding work, as these dependencies can
be used in selection to create the desired types of animals [13].
For the effectiveness of selection by traits with low heritability,
the account of correlated traits will be crucial. Thus inclusion in
the selection of such connected traits which heritability is very
low - only possible way to achieve success of breeding.

The variability of correlation coefficients between the
features of linear traits and the productivity of dairy breed cows
also varied in a wide range (from -0.422 to 0.547) [7, 14, 16,
15]. Given the importance of heritability of linear conformation
traits and their correlative variability with milk productivity in
terms of dairy cattle breeding, we set a task to study these
parameters in the most common animals in Sumy region of
Ukrainian Black-and-White dairy breed.

Materials and research methods. Experimental re-
searches were carried out in the breeding plant for breeding of
Ukrainian Black-and-White dairy breed of Pidlisnivs’ka branch of
PE “Buryns'ke” in Sumy district.

Conformation type assessment of cows firstborn was
performed according to the method of linear classification [23]
by the latest ICAR recommendations [27] at the age of 2-4
months after calving on two systems - 9-score scale, with a
linear description of 18 conformation body parts and 100-score
classification system taking into account four sets of selection
traits that characterize: the severity of dairy type, body devel-

opment, limbs condition and udder morphological qualities.
Each conformation complex was evaluated independently and
had its own weight coefficient in the overall assessment of the
animal: dairy type - 15%, body - 20%; limbs - 25% and udder -
40%. Heritability of conformation traits was determined by the
degree of the father influence on their development in semi-sibs
in a one-factor dispersion complex. Organized factor in the
sample of controlled animals 11 bull-sires. Statistical processing
of experimental data, correlation and analysis of variance were
performed according to the methods of E.K. Merkuryeva [10] on
the PC using software.

Results considered statistically significant for the first - P
<0,05 (*), the second - P <0,01 (**) and third - P <0,001 (***)
threshold reliability.

Research results. The conformation type of dairy cow
has been distinguished by set traits of body structure and udder
which together ensure high milk productivity of animals while
maintaining good health and long-term use in modern conditions
of high-tech production processes.

The widespread use of the linear classification method
has led to numerous studies to determine the relationship of
individual linear and group traits with the main economically
useful indicators. The most studied was connection between the
conformation and dairy productivity, the motivation for study and
existence of which was embedded in the very idea of linear
classification methodology animals of dairy cattle. The high
variability of correlations by descriptive and group linear traits of
cow’s conformation given in the literature [5, 7, 8, 14, 15, 16, 17]
indicated the need for careful study of this issue, as the pres-
ence of low or negative correlative variability complicates effi-
ciency of simultaneous selection by productivity and confor-
mation type.

Thus, one of the main factors of successful breeding
dairy cattle population was the level of correlation variability,
including linear conformation traits associated with milk produc-
tivity, table.

The highest level of reliable positive relationship with the
milk yield per lactation of cows firstoorn was found by group
conformation traits, that characterize the severity of dairy type of
cows (r = 0.451), body development (r = 0.434), qualitative
indicators of udder morphological traits (r = 0.468) and accord-
ing to the final type assessment (r = 0.488).

A positive relationship with milk yield was observed for a
number of individual descriptive conformation traits: rump height
(r = 0.358), body depth (r = 0.413), angularity (r = 0.469), rear
width (r = 0.431), pelvic limbs posture (r = 0.374), fore (r =
0.466) and rear (r = 0.347) udder attachment, central ligament (r
= (0.258) and locomotion (r = 0.334). Body condition score was
negatively correlated with milk yield (r = 0.338).

The coefficients of the traits heritability of linear estima-
tion of cows firstborn in the herd of the controlled farm calculat-
ed by us turned out to be significantly variable and mostly relia-
ble according to Fisher's criterion.

Sufficient for effective selection the level of heritability
coefficients of cows linear traits was found in the vast majority
of group traits that characterize the dairy type (0.356), body
development (0.312), udder (0.415) and overall type assess-
ment (0.487), and descriptive traits of rump height (0.284), chest
width (0.144), body depth (0.347), angularity (0.436), rear width
(0.274), pelvic limb posture (0.322), fore (0.357) and rear
(0.258) udder attachment and central ligament (0.233).
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Heritability parameters and correlative variability of
Linear conformation traits of cows firstborn with milk yield (n = 475)

Conformation traits rtms t h? F
Setof raits: 0,451 £ 0,046™" 113 | 0356™ 175
dairy type
body 0,434 + 0,045*** 9,64 0,312 10,7
limbs 0,202 £ 0,051*** 3,96 0,263*** 11,4
udder 0,468 + 0,044 10,6 0,415+ 16,9
Final score 0,488 £ 0,043*** 11,3 0,487 29,5
Rump height 0,358 + 0,044*** 8,14 0,284*** 7,83
Chest width 0,124 + 0,051* 2,43 0,144 6,47
Body depth 0,413 + 0,047 8,78 0,347 9,82
Angularity 0,469 + 0,043*** 10,9 0,436 194
Rump angle 0,055 + 0,044 1,25 0,047 0,69
Rear width 0,431+ 0,048*** 8,98 0,274 10,6
Hock joint angle 0,145 £ 0,052* 2,79 0,133* 751

Pelvic limbs posture 0,374 £ 0,044*** 8,50 0,322*** 10,6
Hoof angle 0,033 £ 0,057 0,58 0,078* 2,42
Fore udder attachment 0,466 + 0,045 10,4 0,357** 10,7
Rear udder attachment 0,347 + 0,047*** 7,38 0,258*** 7,64
Central ligament 0,258 + 0,051*** 5,06 0,233*** 6,87
Udder depth 0,056 + 0,058 0,96 0,108** 4,06
Front teats position -0,097 + 0,054 1,79 0,096 1,86
Rear teats position -0,089 £ 0,055* 1,62 0,087 1,711
Teats length -0,054 £ 0,056 0,96 0,118*** 412
Locomotion 0,334 £+ 0,052*** 6,42 0,257*** 6,73
Body condition -0,338 £ 0,053*** 6,38 0,148* 2,54

Conclusions. The using of the linear classification | body parts with milk yield during the first lactation confirmed the
method in the selection process of dairy cattle is a very effective | possibility and expediency of simultaneous selection by produc-
means of objective determination of individual and breed fea- | tivity and type. About efficiency of animals selection by confor-
tures of the conformation type of cows. Significant and reliable | mation linear type traits was evidenced by reliable coefficients of
correlative variability of group and descriptive conformation | their heritability.
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XmenbHuvui Jleonmil Muxaiinoeuy, 0Kmop CiflbCbk020cno0apceKuUX HayK, npoghecop

XmenbHuvutl Cepeiti leonmitiosuy, kaHdudam CinbCbKo20cnodapChbKuxX Hayk, cm. suknaday

Cymcbkull HaujoHanmeHul agpapHull yHisepcumem (Cymu, Ykpaita)

MonynsuyiliHo-eeHemuyHi napamempu NiHilIHUX 03HaK ekcmep’epy Kopie-nepeicmokK yKkpaiHCbKoi YOpHO-psi6oi Mo-
JI04HOI nopodu

LocniOxeHHs 3 8UYEHHST noNynAiliHO-2eHeMUYHUX napamempig MiHIGHUX 03HaK muny Kopig-nepeicmok yKpaiHCbKoi Yop-
HO-psi6oi Mono4HoIi nopodu nposederi y cmadi npusamHozo nidnpuemcemea [lidnicHiscokoi ¢inii [T “Bypurceke” Cymebkoz0 patio-
Hy. OuiHka ekcmep'epHo20 muny Kopig-nepsicmok nposodurnacs 3a MemoOUKOI JiHIUHOI Knacugbikauii 32i0H0 OCMaHHIX PEKOMEH-
Oauiti ICAR y siui 2-4 micsiuie nicrisi omeneHHs 3a dgoma cucmemamu — 9-barbHoro, 3 fiHilHUM onucom 18 cmamell ekcmep'epy i
100-6anbHOK0 cucmeMor Knacueikauii 3 ypaxysaHHAM YOmUPbOX KOMNIEKCIB CENeKUilIHUX 03HaK, SiKi Xxapakmepusytoms: eupaxe-
Hicmb MOIOYHO20 mMuny, po38UMOK mysyba, cmaH KiHUigoK i MopghonoaivHi akocmi sumeHi. Halisuwul pieeHr 0ocmosipHo2o do-
0amH020 38’A3Ky 3 8eUYUHOK Ha0OK 3a Jlakmauito KOpie-nepseicmoK 8USIBIIEHO 3a epynoguMU 03HaKaMmu excmep’epy, Wo xapak-
mepu3yromb UPaxeHicmb MOI04HO20 muny kopig (r=0,451), possumok mynyba (r=0,434), sikicHi NOKa3HUKU MOPOIO2IYHUX 03HaK
gumeHi (r=0,468) ma 3a cbiHanbHOK0 oyiHKo muny (r=0,488). MosumueHuli 38’330k 3 HA00EM cnocmepieascs 3a pPsIOOM OKPEeMUX
0NuCoBUX 03HaK excmep’epy: sucomoro y kpuxax (r=0,358), enubuHoto mynyba (r=0,413), kymacmicmio (r=0,469), wupuHoto 3ady
(r=0,431), nocmasoto masosux KiHuigok (r=0,374), nepedHim (r=0,466) ma 3adHim (r=0,347) npuKpinneHHsM 8UMEHI, UeHMPanbHOK
38’askoro (r=0,258) ma nepemiweHHsm (r=0,334). BaodosaHicmb kopentoe 3 Hadoem 8id’emHo (r=0,338). [Jocmamuiti dns ecpexkmus-
Ho20 Aobopy piseHb KoeiyieHmie ycnadkogyeaHOCMI NiHIlIHUX 03HaK Kopig 8USBLBCS 3a NEPEBAXHOI BinbUicmI0 2pynosuX 03HaK,
AKi xapakmepu3ytomb mosoyHutl mun (0,356), possumok mynyba (0,312), eumeni (0,415) ma 3azanbHoto ouiHkor muny (0,487), ma
3a onucosumu o3Hakamu sucomu y kpuxax (0,284), wupuHu epydel (0,144), enuburu myny6a (0,347), kymacmocmi (0,436), wu-
puHu 3ady (0,274), nocmasu ma3osux KiHyigok (0,322), nepedHbozo (0,357) ma 3a0Hboz2o (0,258) npukpinneHHs eumeHi ma
ueHmpaneHoi 38’a3ku (0,233). BcmaHogneHa icmomHa ma docmosipHa KopensauiliHa MiHiugicmb 2pynogux ma onucogux cmamel
ekcmep’epy 3 Ha00EM 3a nepuly akmauiio nidmeepdxye Moxmugicme ma OouinbHicmb 0OHOYacHOI cenekyii 3@ NPodyKMUBHICMIO
ma munom.

Knroyoei cnoea: nopoda, ykpaiHcbka 4opHO-psiba MOSI0YHa, excmep ‘epHuli mun, ycnadkogysaHicmb, KOpensuyis.

Llama Hadxo0xeHHs1 o pedakuii: 22.06.2021 p.
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