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The phenotypic consolidation of firstborn cows Ukrainian Red-and-White dairy breed of different lines by conformation type
was studied. Cows were evaluated according to the method of linear classification in the herd of breeding farm PAE "Piskivs'ke"
Bakhmatsky district of Chernihiv region. The degree of phenotypic consolidation of lines was determined by formulas of Yu. P. Po-
lupan (2005). Regardless of the line representation, the highest degree of phenotypic consolidation was found in the set of traits that
characterize udder with coefficients ranging from K = 0.200 (Inganse line) to K = 0.393 (Kevelie line). According to the complex of
conformation traits that characterize expression of dairy type in cows, the best were consolidated daughter descendants of Inganse
(K = 0.309) and Kevelie lines (K = 0.335). Offsprings of two pedigree lines Siteishn (K = 0.015) and R. Sovering (K = 0.049) have a
low degree of phenotypic consolidation by set of dairy-type body parts. A similar situation in determining the degree of phenotypic
consolidation was observed for a group of body parts characterizing body development. The best consolidated were animals Inganse
(K = 0.267) and Kevelie (K = 0.395), and the worst - Siteshn (K = 0.048) and Valiant (K = 0.042) lines. According to the assessment
of descriptive traits within studied lines, following body parts were distinguished by positive values of phenotypic consolidation coeffi-
cients : rump height (K = 0.127-273), body depth (K = 0.092-0.328), rear width (K = 0.033-0.363), front udder part attachment (K =
0.041-0.227), dairy type (K = 0.143-0.385), and negative - hooves condition (K = -0.264... -0.046). Analyzing the results of research,
it can be argued that practical application of phenotypic consolidation coefficients as objective evaluation criteria will allow in the
future to control consolidation of genealogical formations and other breeding groups of animals both by conformation type and an-
other selection traits.
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Phenotypic and genetic specificity and a certain degree
of consolidation are important characteristics and prerequisites
for approbation and further genetic progress of breeds and their
structural selection units [9, 16, 13, 15]. Achieving the desired
level of phenotypic consolidation of intrabreed selection for-
mations first of all required presence of a genetically grounded
and, at the same time, simple and affordable to calculate its

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHisepcurety

evaluation criteria. Such were proposed by Yu. P. Polupan [14]
coefficients of phenotypic consolidation, based on the assess-
ment of relative narrowing of intragroup variability, are gradually
gaining recognition and becoming more widespread for practical
evaluation of this biological population process. The effective-
ness of improving effect of evaluated traits of a particular selec-
tion group of animals was determined not only by better value
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estimates and level of phenotypic consolidation, depending on
the degree of genetic variability of traits. The use of phenotypic
consolidation coefficients allowed to objectively differentiate
different selection groups of animals according to the degree of
phenotypic consolidation of selection traits that characterize
reproductive ability [6, 12, 24], milk productivity [5, 26], lifetime
use [1], constitutional types [18] and conformation of animals
[10, 11, 20, 23, 21].

According to one of classical definitions, line - an objec-
tively existing group of breeding animals with certain valuable
qualities, which come from a high-value breeder and for many
generations retain the type of ancestor, its productive and
breeding qualities [2]. That is, the main feature of line was its
inherent consolidation in economically useful traits due to kin-
ship and targeted selection, making the line somewhat different
from others. Conformation-constitutional features in this regard
were one of indicators by which representatives of lines often
differ from each other [4, 7, 8, 11, 20, 25].

Given the existing problem, a methodological aspect
emerged, which consisted in the development and use of an
objective criterion for determining the degree of consolidation of
selection formations on the leading economically useful fea-
tures, which was proposed to use phenotypic consolidation
coefficients. Which allowed the real selection material to suffi-
ciently differentiate different selection groups of animals accord-
ing to the degree of phenotypic consolidation of economically
useful traits that are important for animal breeding [3, 17, 19].

Given the problem, we consider it necessary to continue
the practical testing of methods to determine the degree of
phenotypic consolidation of leading genealogical formations in
Ukrainian Red-and-White dairy breed for linear traits that char-
acterize conformation type of animals.

Materials and research methods. Classification
daughters of sires of different lines was performed in the herd of
pedigree farm PAE "Piskivske" Bakhmatsky district of Chernihiv
region for breeding Ukrainian Red-and-White dairy breed. The
firstborn cows were evaluated according to the method [22], by
a 100-score system of linear classification with a separate
presentation of estimates of four sets of conformation traits that
characterize the expression of dairy type, body development,
limb condition and udder quality, and nine-score a scale of
individual descriptive body parts of the conformation.

The degree of phenotypic consolidation of lines was de-
termined using the formula of Yu. P. Polupan [13]:

where: gy - standard deviation estimated group of ani-
mals on a particular trait,

0o - the same indicator of general population.

Research results. The experimental groups included
the most numerous offspring of sires of six lines - Valiant
1650414, R. Sovering 0198998, Inganse 343514, Heneve
162939, R. Siteishn 267150 and Kevelie 1620273.

From the literature it is known that the main feature of
line is the inherent consolidation of its representatives by certain
economically useful traits due to kinship and targeted selection,
which makes the line somewhat different from others. Confor-
mation type in this regard is one of indicators by which lines
often differ from each other. According to the 100-scale classifi-
cation system, which includes the assessment of four sets of
conformation traits that characterize the dairy type, body devel-
opment, limb condition and udder morphological traits, some of
them have the desired level of phenotypic consolidation of
animals within lines and conformation complexes (Table 1).

Table 1

The degree of phenotypic consolidation of genealogical formations of Ukrainian Red-and-White dairy breed
by 100-score type classification system

Linear affiliation
Conformation's trait Valiant R. Sovering Inganse Heneve Siteishn Kevelie
1650414 0193998 343514 1629391 267150 1620273
Number of animals, heads 155 39 33 78 115 39
Set of traits that charactenzeg 0103 0,049 0.309 0.113 0,015 0335
dairy type
body 0,042 0,100 0,267 0,172 0,048 0,395
limbs 0,100 0,086 0,294 0,300 0,110 0,179
udder 0,220 0,355 0,200 0,203 0,224 0,393
Final score 0,259 0,145 0,309 0,314 0,266 0,385

Regardless of line representation, the highest degree of
phenotypic consolidation was found in firstborn cows of Ukraini-
an Red-and-White dairy breed according to a set of morphologi-
cal traits characterizing the udder with coefficients ranging from
K'=0.200 (Inganse line) to K = 0.393 (Kevelie line).

According to complex of conformation traits that charac-
terize expression of cows dairy type, the best consolidated
daughter descendants of Inganse (K = 0.309) and Kevelie (K =
0.335) lines. Offspring of two pedigree lines Siteishn (K = 0.015)
and R. Sovering (K = 0.049) have a low degree of phenotypic
consolidation by the set of dairy-type body parts.

A similar situation in determining the degree of pheno-
typic consolidation was observed for a group of body parts
characterizing body development. Animals of Inganse (K =

14

0.267) and Kevelie (K = 0.395) lines were better consolidated,
and Siteshn (K = 0.048) and Valiant (K = 0.042) lines were the
worst.

According to the main conformation traits of descriptive
system of linear estimation within a separate representation of
experimental lines, there was a significant variation, (Table 2).
Only two groups of firstborn cows from the six estimated lines of
Ukrainian Red-and-White dairy breed belonging to Inganse
343514 and Kevelie 1620273 lines have an absolute advantage
over the others in the phenotypic consolidation of all assessed
traits, with variability of phenotypic coefficients from 0.3 and
0.385, on the basis of dairy type, to K = 0.067 and 0.101 - on
the basis of hock joint angle.
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Cepis «TBapUHHULTBOY, BUMYycK 4 (43), 2020




Table 2

The degree of phenotypic consolidation of genealogical formations of Ukrainian
Red-and-White dairy breed by 100-score system of describing linear traits

Linear affiliation
Conformation's trait Valiant R. Sovering Inganse Heneve Siteishn Kevelie
1650414 0198998 343514 1629391 267150 1620273

Number of animals, heads 155 39 33 78 115 39
Height 0,263 0,127 0,210 0,273 0,147 0,263
Chest width 0,186 -0,142 0,213 -0,197 0,132 0,386
Body depth 0,128 0,081 0,307 0,105 0,092 0,328
Angularity 0,285 0,259 0,367 0,143 0,074 0,385
Rump angle 0,040 -0,066 0,120 -0,035 0,145 0,240
Rear width 0,227 0,363 0,255 0,138 0,033 0,227
Hock angle 0,101 0,053 0,067 -0,107 0,034 0,114
Pelvic limbs posture 0,212 0,152 0,152 0,047 0,073 0,128
Foot angle -0,264 -0,255 0,395 0,210 -0,046 0,264
Front udder part attachment 0,227 0,041 0,214 0,207 0,089 0,227
Height of rear udder part attachment 0,272 -0,343 0,201 -0,297 0,315 0,272
Central ligament 0,157 0,139 0,273 -0,123 0,193 0,257
Udder depth 0,130 0,051 0,291 0,281 0,258 0,230
Teats position front 0,257 0,021 0,186 -0,192 0,132 0,257

rear 0,263 0,035 0,199 -0,177 0,184 0,196
Teats length 0,296 0,233 0,130 0,205 -0,035 0,296
Locomotion 0,235 0,215 0,141 0,196 -0,044 0,287
Body condition 0,316 0,244 0,174 0,233 0,015 0,261

If we consider each individual descriptive trait of con-
formation type within the studied lines, following values differed
in the positive values of coefficients of phenotypic consolidation:
rump height (K = 0.127-273), body depth (K = 0.092-0.328), rear
width (K = 0.033-0.363), front udder part attachment (K = 0.041-
0.227), dairy type (K = 0.143-0.385), and negative - foot condi-
tion (K =-0.264... -0.046).

A high level of consolidation was found in the groups of
descendants of pedigree lines Inganse 343514 and Kevelie
1620273 for development of morphological traits that character-
ize the quality of udder. The highest degree of phenotypic con-
solidation was observed by the trait of front udder part attach-
ment (K = 0.207 and 0.227), and height of rear udder part at-
tachment (K = 0.201 and 0.272). Sufficiently high levels of phe-
notypic consolidation were observed for severity of central
ligament (K = 0.273 and 0.257), udder depth (K = 0.291 and
0.230) and teats position (K = 0.186 and 0.257). However, these
genealogical formations were mostly consolidated by body
structure strength (K = 0.213 and 0.386) and dairy type (K =
0.367 and 0.385).

Thus, the use of proposed coefficients in practice al-
lowed to reliably and simply differentiate animal lines by the
degree of phenotypic consolidation, but for final decision on the
prospects of a genealogical formation, it is desirable to supple-
ment the selection information with quantitative indicators.

In this particular case, when significant interlinear varia-

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHisepcurety

bility of phenotypic consolidation indicators was detected, there
is a corresponding variability in absolute indicators of confor-
mation traits, positive (desirable) or negative (undesirable)
development of which was almost always combined with posi-
tive or negative coefficients.

This conclusion was confirmed by most indicators of lin-
ear classification (Table 3).

Descendants of pedigree line Kevelie 1620273, which
with high levels of consolidation coefficients for complexes of
conformation body parts by 100-score rating (K = 0.179-0.385)
were consolidated on the same traits, expressed in absolute
terms, which amounted to 82.3-84.3 score out of 88 possible for
cows firstborn.

Animals of Inganse line 343514, which also had the
highest coefficients of phenotypic consolidation in terms of
complex linear traits, were better estimated in scores, which
amounted to 82.1-83.9 score.

According to linear estimation of 9-score scale of de-
scriptive traits, the same pattern was observed when the highest
scores were obtained in the groups of cows firstborn of pedigree
lines Kevelie 1620273 and Inganse 343514, which had the best
phenotypic consolidation coefficients, (Table 4).

In terms of body depth, descendants of pedigree lines
Kevelie 1620273 and Inganse 343514 with an assessment of
6.9-7.4 score prevailed animals of other lines on 1.0-2.2 score
with a reliability at P <0.01-0.001.
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Characteristics firstborns of estimated lines Ukrainian Red-and-White dairy breed
by 100-score system of type classification,

(x £ S.E., score)

Table 3

Linear affiliation

Conformation's trait . R. Soverin Heneve Siteishn Kevelie
Valiant 1650414 | "icioc | Inganse 343514 | o) 267150 1620273

Number of animals, heads 155 39 33 78 115 39
Set of traits that CharaCte”(ij?r'y oo 807019 | 788021 | 821:036 | 799034 | 791:021 | 833037
body 81,6+0,19 81,440,22 83,110,32 81,1£0,31 79,840,20 84,2+0,37
limbs 81,4+0,17 79,7£0,19 82,3+0,25 80,6+0,26 80,6+0,18 82,3+0,34
udder 80,5+0,21 82,3+0,24 83,9£0,35 80,2+0,29 81,3£0,19 84,1£0,30
Final score 81,0£0,15 80,9+0,25 83,5+0,22 80,4+0,20 80,6+0,16 84,3£0,29

Table 4
Characteristics firstborns of estimated lines Ukrainian Red-and-White dairy breed
by 9-score system describing linear traits,
(x £ S.E., score)
Linear affiliation

Conformation's trait Valiant R. Sovering Inganse Heneve Siteishn Kevelie
50414 0198998 343514 1629391 267150 1620273

Number of animals, heads 155 39 33 78 115 39
Rump height 46+0,10 51+0,16 6,0+£0,17 360,16 550,11 6,9+0,22
Body depth 590,10 6,4 +0,17 6,9+0,18 520,16 520,12 740,21
Rear position 49+0,07 47+0,14 46+0,15 530,11 500,10 44+0,16
Rear width 49+0,13 520,19 6,4£0,26 36+023 540,14 6,6 £0,23
Hock angle 5,2+ 0,07 540,17 500,15 540,11 500,11 49+0,13
Feet 49+0,06 510,10 500,11 48+0,12 4,7+0,09 500,18
Front udder part attachment 6,0 £0,08 6,2+0,13 6,9+0,14 59+£0,13 55+0,10 6,8 0,19
Height of rear udder part attachment 440,13 48 +0,21 51+0,34 49+0,16 4,6 +0,14 52+0,38
Central ligament 49+0,13 550,26 6,0+0,35 4,9+0,20 52+0,16 6,3+0,27
Udder depth 550,10 560,19 6,7+£0,22 560,13 540,12 6,6 £ 0,21
Teats position 3,5+0,12 510,17 54+0,21 4,7+0,19 570,13 6,7+£0,20
Teats length 5,7+0,08 520,16 6,1+£0,15 560,15 53+0,11 520,13
Strength 560,11 6,1+0,19 6,7+£0,24 590,17 6,4+0,12 6,8+0,27
Dairy type 550,10 6,0+0,20 7,0+£0,19 490,16 580,14 71+£0,18

Group of animals of estimated best lines Kevelie
1620273 and Inganse 343514 was distinguished by high scores
for traits, which had a high degree of consolidation: rear width
(6.4 and 6.6 score), feet condition (5.0 score), front udder part
attachment (6.9 and 6.8 score), central ligament (6.0 and 6.3
score), udder depth (6.7 and 6.6 score), strength (6.7 and 6.8
score) and dairy type (7.0 and 7.1 score).

Analyzing the results of research, it can be argued that
the practical application of phenotypic consolidation coefficients
as objective evaluation criteria will allow in the future control the
consolidation of genealogical formations and other breeding
groups of animals both by conformation type and other selection
traits.

Conclusions. 1. The introduction into the practice of se-

lection work of the method of determining the degree of pheno-
typic consolidation of animal’s selection groups will allow to
objectively differentiate the genealogical formations of controlled
herds according to the features of conformation type.

2. The phenotypic manifestation of conformation traits,
expressed by positive and negative coefficients of phenotypic
consolidation, characterizes the hereditary qualities of sires of
evaluated line.

3. The prospect of further research on this issue should
be aimed at the wider application of phenotypic consolidation
coefficients involving different breeding groups of animals and to
determine the optimal (desired) level of consolidation in the
structural units of breeds.
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AHicimosa Onb2a AHamoniigHa, cmyOeHmka Mazicmpamypu 6i0/1020-meXHOM0_IYHO20 hakyIbmemy

Komnaneup lzop Onezoeuy, cmydeHm mazicmpamypu 6iofi020-mexXHOM0_i4Ho20 hakynbmemy

Jlemewrxo Jumumpiii OnekcaHdpoeuy, cmydeHm Mazicmpamypu 6io1020-mexHO02iYHo20 hakynmemy

Mepexyma OnekcaHdpa leaHigHa, cmyOeHmka Mazicmpamypu 6i01020-mexHO02i4H020 hakynbmemy

Cymcebkull HayjoHaneHUl agpapHull yHisepcumem (Cymu, Ykpaiva)

PeHomunoea KoHcoslidoeaHicmb Kopie-nepeicmok ykpaiHCbKoi YepeoHo-ps6oi Mon0YHOT Nopodu pi3HUX 2eHeano-
2i4HuUX ¢hopmyeaHb 3a ekcmep’epHUM MUNom

Locnidxysanacs goeHomunosa KoHcomidogaHicmb KOpig-nepsicmok yKpaiHCbKOI 4epeoHO-psboi MOIOYHOI NOpodU PisHUX
TNiHit 3a excmep’epHuM munom. OujHiosasnu Kopie 3a MemoduKoko NiHiliHoi knacudikauii y cmadi nnemiHHo2o 3aeody [1CI1 ,[lickie-
ceke” baxmaybko2o patioHy YepHieiscekoi obnacmi. CmyniHb (heHomunogoi KoHconidogaHoCcmi NiHIl 8usHayanu 3a opmynamu
K0.11. lNonynara (2005). HesanexHo 8i0 npedcmasHuymea fiii 8USBMEHO camull 8UCOKUL cmyniHb ¢heHomunosoi KoHconidauii 3a
KOMNJIEKCOM O3HaK, W0 Xapakmepusyomb eum’sa 3 koegbiyieHmamu y mexax 6id K=0,200 (niHis IHeaHce) 0o K=0,393 (ninis Kesenie).
3a KoMnieKcom ekcmep epHUX 03HaK, W0 Xapakmepu3yrmb 8UPaXeHICMb MOMIOYHO20 muny Kopig Halikpale KoHconidosaHi 0oui-
pHi Hawaoku nivili IHeaHce (K=0,309) ma Keeenie (K=0,335). Husbkum cmyneHem ¢heHomunogoi KoHconidauyii 3a Komniiekcom
cmamel MOI04H020 muny 8idpisHsombCs Hawadku 08ox 3aeodcekux fiHili CimeliwHa (K=0,015) i P.CosepiHea (K=0,049). Anano-
2iyHa cumyauis npu 8U3Ha4YeHHi cmyneHs (heHomuNo8oi KOHCOMIdos8aHOCMI cnocmepicaembCs 3a 2pynoto cmamed, Wo xapakme-
pusyrome po3gumok mynyba. Kpawe koHconidosaHi meapuHu niHitl IHeaHce (K=0,267) ma Kegenie (K=0,395), a Halzipwe — niHii
Cimeliwna (K=0,048) ma BaniaHma (K=0,042). 3a ouiHKor onucosux 03HaK y Mexax 00CnioxysaHux fiHit odamHuMu 3HaYeHHIMU
KoegpiyieHmie heHomunoBoi KOHCOMIdo8aHOCMI BUPI3HAIOMBLCA HacmynHi cmami: aucoma y kpuxax (K=0,127-273), enubuHa myny-
6a (K=0,092-0,328), wupura 3ady (K=0,033-0,363), npukpinnexHs nepedHboi yacmuru gumeHi (K=0,041-0227), monoyHull xapak-
mep (K=0,143-0,385), a sid’emHumu — cmaH pamuup (K=-0,264...-0,046). AHanisytoqu pesynbmamu 00CidxeHb, MOXHa cmeep-
OXysamu, W0 npakmuyHe 3acmocyeaHHs KoecbiyieHmie gheHomunogoi KoHconidauii y skocmi 06’ ekmusHUX Kpumepiis ouiHku 0o-
380115€ Y nepcnekmusi KOHMPOoKeamu npouecu KoHconidayii 2eHeanoeiyHUX (hopmysaHb ma iHWUX CenekyiliHuX apyn meapuH sK
3a eKcmep’epHUM MUNOM, MaK i 3a IHWUMU CenekyilHuUMU 03HaKamu.

Knroyoei criosa: ykpaiHcoka 4epgoHo-psba MoriodHa nopoda, fiHis, Koposa-nepsicmka, heHomunoga KoHconidogaHicme,
NiHilHa ouiHKa, excmep'ep.
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