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Evaluation of animals for breeding Ukrainian Black-and-White dairy breed was carried out according to the method of linear

classification of type in the breeding farms of LLC "Vladana" and the experimental farm of the Institute of Agriculture of the North-
East of the NAAS (EF IANE). The estimation of cows in the herd of BF "Vladana" (83.8 score) on this set of milk-type traits in com-
parison with peers of the EF IANE (82.3 score) showed a significant advantage of the former with a highly reliable difference of 1.5
score (P <0.001). The average estimate at the level of 84.2 and 83.0 score in cows of the herd of SF "Vladana" and NAAS EF IANE
indicated about fairly good development of their body. The best condition of limbs in animals of the herd BF "Vladana" with 83.5
score and slightly worse than in peers EF IANE (82.5 score) with a highly significant difference of 1.0 score (P <0.001) in favor of the
former. Udder in animals of the breeding farm "Vladana" with an average grade of 84.7 score was on the 2.3 score higher (P <0.001)
compared with peers in the EF IANE (82.4 score). In general, firstborn cows of controlled farms in the BF "Vladana" and EF IANE,
which were classified according to the final type assessment, received an average score of 84.2 and 82.8 of 88 possible for animals
of this age, which corresponded to the level on the international scale "Good Plus". The results of the estimation of first-born cows in
the controlled farms show that the degree of the main descriptive traits development of conformation, provided by the method of
linear classification, differed by significant intra-herd and inter-herd variability. A sufficient level of reliable positive relationship with
milk yield was found both by group traits, except for limbs, and by the vast majority of descriptive traits of the conformation, with
slightly higher correlation coefficients in cows of BF "Vladana". The determined phenotypic correlations between linear conformation

traits and milk yield per lactation indicate about their reliability in the selection of cows by productivity.
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According to the requirements of modern progressive
milk production technologies, the conformation of animals
should be as close as possible to the desired type. Confor-
mation typing of livestock was caused by the unification of
methods of keeping, feeding and milking animals in the condi-
tions of technological processes automation. Existing differ-
ences between animals, especially those with conformation
flaws, can negatively affect the elements of technology.

For example, design of the stall related to the size and
bigness of animals, the quality of limbs - limiting factor in loose
housing and milking in the hall. The capacity and uniformity of
the udder morphological traits development - teats position and
length, udder depth and the intensity of milk flow, which deter-
mine factors of the level of automation of milking processes and
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its multiplicity [2, 3, 9, 13, 25].

Taking into account the features of industrial technology,
certain requirements for cow’s conformation of the desired dairy
type should be as follows: animals must be different by a strong,
dense constitution, harmonious body structure, a straight back,
and a wide loin, a wide and long rump, with a slight slope of the
line from the hook bones to the ischium humps. The limbs of
animals are strong, the pasterns are short, and hocks are dry,
well developed, without pathological thickenings. The desired
udder of a dairy-type cow in the set of morphological traits
should be large in volume, proportionally formed, bath-shaped
and cup-shaped, the size should be characterized by good
development both in width and length, with the spread of parts
far forward along the abdomen and back beyond the thigh line,
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bottom placed at a sufficient distance above the hock joint, the
front part is close to the stomach, and the rear part is high and
firmly attached with a pronounced, deep furrow of the central
ligament, the teats are located in the middle of the udder lobes
at an optimal distance, cylindrical form, the desired length and
thickness, directed vertically downward [7, 8, 12, 15].

The descriptive nature of the body parts provided for
their quantitative characteristics, the level of which indicating the
appropriate degree of approximation of the evaluated animals to
the cow of the desired (model) type. Introduced a quantitative
expression of a single score scale in the system of linear classi-
fication of dairy cattle, a technique that was first established by
breeders of the USA and Canada in the 30s of the last century,
and in the last 35-50 years its updated modern version is inten-
sively used by other countries of the world with highly developed
dairy cattle breeding [17, 20, 23, 26, 22, 27, 28]. The methodol-
ogy was based on the conformation of the model animal as the
aim of selection, and the primary task of linear classification - to
estimate bull-sires by the type of their daughters. As a result of
the assessment, we received a graphic image of the daughter’s
conformation profile of the assessed sires according to descrip-
tive body parts that have important economic and functional
significance.

To implement the new version of the Law of Ukraine "On
Pedigree in Livestock Breeding" in the Sumy region, a linear
classification of dairy cows has been introduced, including the
Ukrainian Black-and-White dairy cow. In addition to the creation
of a database for estimation sires by the type of their daughters,
the purpose of our research was to use linear classification
indicators to obtain objective information about the conformation
of animals in particular herd, to establish the level of develop-
ment, the nature of heritability, the degree of correlative and
phenotypic variability body parts of constitution and udder of
cows, with in order to timely identify undesirable deviations and
shortcomings of conformation traits and operatively affect their
correction by appropriate selection.

Countless scientific studies have proven [1, 6, 14, 16,
22] that the use of Holsteins, when creating the Ukrainian Black-
and-White dairy breed and its further development, will reliably
improve the body type and morphological qualities of the udder.
At the same time, when using all kinds of selection methods, in
the process of crossing livestock of different origins as an im-
proving maternal, was observed the formation of various zonal
types. Therefore, in order to determine the condition of animal’s
conformation of Sumy intrabreed type of Ukrainian Black-and-
White dairy breed at this stage of selection, we have carried out
research by the results of linear classification of two pedigree
herds on its breeding.

Material and methods. The estimation of animals was
carried out according to the method of type linear classification
[5, 11, 22] in the selection herds for breeding of Ukrainian Black-
and-White dairy breed - the LLC "Vladana" pedigree farm and
experimental farm in the Institute of Agriculture of the North-East
of the NAAS (EF IANE). Firstborn cows were assessed at the
age of 2-4 months after calving according to two systems: A — 9-
score with a linear description of individual conformation body
parts; B — 100-score classification system, taking into account
four complexes of selection traits, characterizing: the severity of
dairy type, body development, limbs condition and udder mor-
phological qualities. Each conformation complex was assessed
independently and has its own weight coefficient in the overall
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assessment of animals: dairy type - 15%, body - 20%; legs -
25% and udder - 40%. Biometric processing of experimental
data was carried out according to the formulas given by E.K.
Merkureva [4] on a PC using software.

Research results. The conformation type of dairy cow
differs by a set of traits of the body structure and udder, which in
a holistic combination can provide high productivity of animals
while maintaining good health and their long-term use in modern
conditions of high-tech production processes [3, 9, 10, 12, 19,
21].

In the system of 100-score classification according to
groups of body parts of the conformation characterizing the
dairy type, the physiological ability of the animal to high milk
yield was assessed. Cows of a pronounced dairy type should be
distinguished by angular shapes, good body development,
which is harmoniously combined with proportionally developed
individual parts. Assessment of cows in the LLC "Vladana" herd
(83.8 score) by this complex of traits in comparison with the
peers in the NAAS EF IANE (82.3 score) showed a significant
advantage of the former with a highly reliable difference in 1.5
score (P <0.001), Table 1.

When estimating a group of body parts characterizing
the body, following are evaluated - the animal strength, the
height, depth and body length. A wide chest is an indicator of
the animal health as a whole, it indicates about good develop-
ment of lungs and heart, which provide the functional efficiency
of cows during prolonged productive use. By the body depth,
you can determine the ability of animal to consume a large
amount of roughage as opposed to concentrated. The average
estimate at the level of 84.2 and 83.0 score in cows of the LLC
"Vladana" herd and NAAS EF IANE indicated about fairly good
body development.

The assessment of limbs was considered in the aspect
of animal's ability to loads and free movement. The state of the
rear and front legs and hooves was assessed. The best condi-
tion of limbs was in animals of the LLC "Vladana" herd with an
assessment of 83.5 score and somewhat worse in the contem-
poraries of the NAAS EF IANE (82.5 score) with a highly reliable
difference of 1.0 score (P <0.001) in favor of the former.

When evaluating the dairy system, the udder structure
was considered, preference was given to the traits by which will
depend high milk yield and adaptability to machine milking. In
addition, high quality udder is less vulnerable to injury and dis-
ease. It should be noted that the total number of animal score by
40% will depend on the value of assessment for udder. Accord-
ing to the linear classification, animals udder in the LLC "Vlada-
na" breeding farm was the best with an estimate of 84.7 score,
which on 2.3 score higher compared to peers at the same age in
the NAAS EF IANE (P <0.001).

In general, the firstoorn cows of the controlled farms
"Vladana" and NAAS EF IANE, which were classified according
to the final type assessment, received an average score of 84.2
and 82.8, respectively, out of 88 possible for animals of this age,
which corresponded to the level of "Good Plus ".

A descriptive system of linear assessment gives a clear
idea of the most important body parts development of the cow's
conformation separately from the group ones, which have eco-
nomic (functional, breeding value).

According to this system, definite ICAR [22] traits of the
cow's conformation are necessarily described, included to the
characteristics of group traits of the dairy type, body, limbs and
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udder, taking into account a certain list of shortcomings that are
most often found in animals. When evaluating animals on a
single 9-score scale, the average severity of trait was estimated
at 5 score, and biological deviations towards deterioration in
development with a decrease in score to 1 and, conversely, if

development of the trait increasing, the estimate raised to 9
score. Although the maximum estimate of 9 score did not al-
ways characterize the desired type development of the confor-
mation body part. This included traits such as rump position,
hock angle, udder depth, teat placement and length.

Table 1

The results of linear classification of firstborn cows
Ukrainian Black-and-White dairy breed

BF "Vladana"
Linear conformation traits (n=195) NAAS EF IANE (n=116)

x+S.E. Cv, % x*S.E. Cv, %
Set of traits that characterize: . 83,8£0,15 265 82.3£0,19 288

dairy type
body 84,2+0,13 2,52 83,0+0,21 3,12
limbs 83,5+0,18 2,19 82,540,17 2,82
udder 84,7+0,17 2,54 82,440,18 2,91
Final score 84,2+0,14 2,31 82,8+0,17 2,74
Descriptive traits:  height 7,60,11 19,4 5,7+0,13 31,6
chest width 6,5+0,08 15,7 6,2+0,14 16,4
body depth 7,5+0,09 14,9 6,5+0,11 18,6
angularity 7,2+0,07 11,4 6,1£0,14 19,7
rump angle 4,9+0,05 14,8 5,240,12 171
rear width 6,8+0,09 21,9 5,8+0,12 28,3
Pelvic limbs angle 4,6£0,06 16,4 4,1+0,11 27,9
pelvic limbs posture 6,8+0,11 18,9 5,7+0,12 21,2
hoof angle 5,4+0,07 19,9 4,7+0,09 25,7
Fore udder attachment 7,1£0,09 18,1 5,840,13 23,9
Rear udder attachment 6,7+0,11 211 5,440,12 26,5
central ligament 6,8+0,12 22,0 6,1+0,15 27,9
udder depth 6,6+0,10 24,6 5,5+0,16 31,2
Front teats position 4,4+0,17 31,1 4,940,11 27,8
Rear teats position 4,940,15 243 5,6+0,13 22,4
teats length 5,4+0,10 21,8 5,3+0,08 17,9
Locomotion 7,5+0,12 19,6 6,8+0,14 22,8
Body condition 5,8+0,14 16,4 6,9+0,15 26,7

The results of assessing firstborn cows of controlled
farms indicate that the degree of development the main descrip-
tive traits of conformation, provided for by the method of linear
classification, was distinguished by significant intra-herd and
inter-herd variability.

The evaluated animals of the "Vladana" breeding farm
are characterized by well-defined height (7.6 score), body (7.5
score), angularity (7.2 score), position (4.9 score) and rear width
(6.8 score), fore (7.1 points) and rear (6.7 points) udder parts
attachment, central ligament (6.8 score), udder depth (6.6
score), locomotion (7.5 score) with the best characteristic of
traits, determining the dairy production of cows.

The problematic issue of animals herd in the "Vladana"
breeding farm was the condition of limbs and hooves, which
required a solution by selecting of sires evaluated by type.

The firstborn of the NAAS EF IANE herd were character-
ized by significantly smaller stature, well-developed body, de-
sired at the optimal level, rump position, tight attachment of the
fore and slightly above the middle rear udder parts, a sufficient
strength level of the body structure and dairy type severity.

Sufficiently high coefficients of variability of individual
descriptive body parts of the conformation indicate the need to
improve them in the part of animals of the studied Ukrainian
Black-and-White dairy breed at the present stage of selection.

One of the main factors of successful breeding in the
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dairy cattle population was the level of correlative variability,
including linear traits of the conformation associated with milk
productivity, which was constantly confirmed by scientific re-
search both by domestic scientists and throughout the world [2,
3,9,10,17,19, 21, 26, 28].

Considering the importance of correlation in the selec-
tion of dairy cattle for conformation type, the relationships we
identified between linear traits and milk yield of firstborn cows
within the controlled herds showed the existence of a reliable
correlation between the assessment both for individual com-
plexes of conformation traits and for the overall assessment of
the 100-score system of linear classification, Table 2.

A sufficient level of reliable positive relationship with milk
yield was found for group fraits, excluding limbs, with slightly
higher correlation coefficients in the BF "Vladana" cows. Highly
reliable correlations with milk yield demonstrate the severity of
dairy type of firstborn cows of the BF "Vladana" and NAAS EF
IANE, respectively (r = 0.411 and 0.375; P <0.001), similarly the
body development (r = 0.399 and 0.259; p <0.001), the quality of
udder morphological traits (r = 0.384 and 0.312; p <0.001) and
final score (r = 0.404 and 0.361; p <0.001). This made it possi-
ble to assure the breeders of these farms in the effectiveness of
the linear assessment use in the process of selection animals
according to indicators of the conformation type.
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Table 2

Relationship of the firstborn cows assessment of Ukrainian Black-and-White dairy breed
with milk yield in 305 days of lactation

BF "Vladana"
Linear conformation traits (n=195) NAAS EF IANE (n=116)
rtm, tr rtm, tr

Se't of traits that characterize: 0.41140,051 8,05 037540 067 5,60
dairy type

body 0,33940,053 6,39 0,25940,073 3,55
limbs 0,18620,063 2,95 0,241+0,073 3,30
udder 0,384+0,061 6,29 0,31240,070 4,46
Final score 0,404+0,062 6,52 0,361+0,068 5,29
Descriptive traits: height 0,255+0,061 4,18 0,355+0,068 5,16
chest width 0,085+0,067 1,26 0,055+0,071 0,77
body depth 0,32920,065 5,06 0,282+0,065 4,34
angularity 0,41920,060 6,98 0,383+0,064 5,98
rump angle 0,121%0,071 1,70 0,092+0,077 1,19
rear width 0,32910,064 514 0,248+0,062 4,00
Pelvic limbs angle -0,088+0,073 1,21 0,132+0,076 1,73
pelvic limbs posture 0,285+0,065 4,38 0,232+0,062 3,74
hoof angle 0,16620,074 2,24 0,187+0,076 2,46
Fore udder attachment 0,315+0,072 4,38 0,275+0,073 3,77
Rear udder attachment 0,246+0,075 3,28 0,204+0,077 2,65
central ligament 0,328+0,072 4,56 0,288+0,072 4,00
udder depth -0,087+0,072 1,21 -0,092+0,077 1,19
Front teats position -0,127+0,075 1,69 -0,113+0,074 1,53
Rear teats position -0,114+0,071 1,61 -0,093+0,074 1,26
teats length -0,047+0,073 0,64 -0,05540,076 0,72
Locomotion 0,34520,076 4,54 0,23940,067 3,57
Body condition -0,278+0,069 4,03 -0,24310,073 3,32

A positive relationship with milk yield was observed for
the vast majority of descriptive traits of the conformation similar-
ly within the controlled farms, since they are a kind of group
reflection: stature (r = 0.255 and 0.355), body depth (r = 0.329
and 0.282), angularity (r = 0.419 and 0.383 ), rump width (r =
0.329 and 0.248), pelvic limbs posture (r = 0.285 and 0.232),
fore udder attachment (r = 0.315 and 0.275), central ligament (r
=0.328 and 0.288), locomotion (r = 0.345 and 0.239).

As for such traits as udder depth, teats position and
length, they correlated negatively with milk yield, however, the
level was not confirmed by statistical reliability. A negative and
highly significant correlation was found in both experimental
herds between body condition and milk yield (r = -0.278 and -
0.243). Our data are consistent with similar studies by foreign
scientists. Thus, in studies by Alphonsus et al. [18] the genetic
and phenotypic correlations between body condition and milk
yield were -0.465 and -0.370, respectively. According to Tapki
and Ziya Guzey [27], the genetic and phenotypic correlations
between body condition and traits of milk productivity (milk yield,
milk fat and protein) turned out to be negative with variability

from -0.29 to -0.34 and from -0.19 to -0 21. Similar negative
genetic correlations between body condition and milk yield (-
0.34), milk fat (-0.45) and milk protein (-0.39) were obtained by
Zink et al. [28].

Thus, the determined phenotypic correlations between
linear traits of conformation and milk yield per lactation indicate
their reliability in the selection of cows by productivity.

Conclusions. The use of linear classification technique
in the breeding process of improving Ukrainian Black-and-White
dairy cattle was a reliable and effective means of objectively
determining the breed features of the cow’s conformation type.
Installed low scores and significant values of variability of indi-
vidual descriptive traits indicate the need to introduce monitoring
of their development and effective selection of sires in order to
correct them.

A positive relationship has been established between
the main linear traits characterizing the conformation type and
the level of milk productivity will contribute to effective breeding
in the selection of animals for these traits.
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XmenbHuvui Jleonmil Muxaiinoeuy, 0Kmop CiflbCbk020cno0apchKuUX HayK, npoghecop

XmenbHu4uli Cepeili JleoHmitioguy, kaHdudam CinbCbK020CN0AaPChKUX Hayk, cm. guknaday

CamoxiHa €ezeHis AHamoniigHa, kaHOudam CifibCbk020cn00apChbKUX Hayk, 0oueHm

Cymcebkull HayjoHaneHul agpapHull yHisepcumem (Cymu, YkpaiHa)

LllepbuHa OneHa BikmopigHa, kaHOudam cinbcbk020cn0dapcukuX Hayk, doueHm

XepcoHcbKull OepxagHuUll azpapHO-eKOHOMIYHUU yHieepcumem (XepcoH, YkpaiHa)

Ocobnusocmi ekcmep’epHO20 Muny Kopie-nepeicmok yKpaiHCbKoi YOpHO-PsI60i MOMOYHOI nopodu y iXHboMy ¢he-
HOMUNOBOMY 38’°513KY 3 8eIUYUHOI HadoK

OuiHka meapuH 3 po36edeHHs yKpaiHCbKOi YOPHO-Ppsboi Momo4YHOT nopodu nposodunacs 3a MEMOOUKOK MiHIUHOT Knacugi-
kauii muny e nneminHux 3asodax TOB ,BnadaHa” ma docnidHomy 2ocnodapcmei IHcmumymy cinbCbko20 20cnodapcmea nigHivHo20
cxody HAAH (4T ICITIC). Ouinka kopie cmada 13 ,BnadaHa” (83,8 6any) 3a yum KOMNIEKCOM 03HaK MOSIOYHO20 Muny y NOPIGHSIHHI
3 posecHuuysmu [ ICITIC (82,3 6any) 3aceidyuna icmomHy nepesagy nepwiux 3 8UCOKOOOCMOBIpHOW pisHuyelo 1,5 bany
(P<0,001). CepeldHs ouiHka Ha pigHi 84,2 ma 83,0 6anu y kopie cmada [13 ,BnadaHa” ma [ ICITIC ceidyums npo docmamHbo
0obputi pozgumok ixHbo20 mysnyba. Kpawul cmaH KiHuigok y meapuH cmada 13 ,BnadaHa” 3 oyiHkoto 83,5 bany i dewo 2ipwud y
posecHuyp A ICITIC (82,5 6any) 3 sucokodocmogipHoto pisHuyero y 1,0 6an (P<0,001) Ha kopucmb nepwux. Bum’s y meapuH
nnemiHHo20 3ago0dy ,BnadaHa” 3 cepedHbor ouiHkoto 84,7 bany Ha 2,3 bany euwe (P<0,001) y nopigHsiHHI 3 posecHuysmu I
ICITIC (82,4 6any). 3azanom koposu-nepsicmku nidkoHmponbHux 2ocnodapcme 13 ,Bnadawa” i A ICITIC, ki knacugikosaHi 3a
(hiHanbHOK OUjHKOI muny, ompumanu cepedHiti 6an 8idnosidHo 84,2 i 82,8 i3 88 moxnusux Onsi meapuH Ub020 iKY, wio sidnosidae
3a MiXHapoOHOK WKanoto pigHio “dobpe 3 nacom”. Pesynbmamu OuiHKU Kopig-nepeicmok nidkOHMpPObHUX 20cnodapcme cgio-
yams, W0 CMyniHe PO38UMKY OCHOBHUX ONUCOBUX O3HaK ekcmep’epy, hepedbayeHux MemoOuUKoH MiHIliHOT Knacudbikayil, 8i0pIi3Hs-
I0MbCS 3HaYHOK 8HYMpicMadHoK ma MixcmalHOK MIHAUBICMIO i3 BUWUMU NOKa3HUKaMU OUiHKU y Kopig-nepgicmok 13 ,BriadaHa’.
Locmamnit pigeHb docmogipHo2o dodamHo20 383Ky 3 HA00EM BUSBEHO SIK 3@ epyno8UMU O3HaKaMU, 3a BUKITIOYEHHSIM KiHUIBOK,
mak i 3a nepesaxHoto bifbLLICMI0 ONUCOBUX 03HaK ekcmep'epy, 3 0elo suwuUMU KoedbiuieHmamu Kopensyili y kopie 13 “BnadaHa”.
BcmaroeneHi ¢heHomunosi kopensiuii Mix niHiGHUMU 03Hakamu ekcmep’epy ma HadoeMm 3a nakmauiio ceiddams npo ixHwo Hadil-
Hicmb npu cenexyii kopie 3a NPoOyKMUBHICIO.

Knroyoei cnosa: ykpaitcbka YopHO-psba MOMOYHa, NiHiliHa Knacudikauis, mun, ekCmep’ep, Kopenasyis.
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