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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 

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]: 

𝐾 = 1
σg

σₒ
 

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

σo - 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 

Conformation's trait 

Linear affiliation 

Valiant  
1650414 

R. Sovering 
0198998 

Inganse 
343514 

Heneve 
1629391 

Siteishn  
267150 

Kevelie  
1620273 

Number of animals, heads 155 39 33 78 115 39 

Set of traits that characterizes:  
dairy type 

0,103 0,049 0,309 0,113 0,015 0,335 

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 = 

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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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 

Conformation's trait 
Linear affiliation 

Valiant 
1650414 

R. Sovering 
0198998 

Inganse 
343514 

Heneve 
1629391 

Siteishn  
267150 

Kevelie  
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-

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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Table 3 
Characteristics firstborns of estimated lines Ukrainian Red-and-White dairy breed  

by 100-score system of type classification, 
(x ± S.E., score) 

Conformation's trait 

Linear affiliation 

Valiant 1650414 
R. Sovering 

0198998 
Inganse 343514 

Heneve 
1629391 

Siteishn  
267150 

Kevelie  
1620273 

Number of animals, heads 155 39 33 78 115 39 

Set of traits that characterizes:  
dairy type 

80,7±0,19 78,8±0,21 82,1±0,36 79,9±0,34 79,1±0,21 83,3±0,37 

body 81,6±0,19 81,4±0,22 83,1±0,32 81,1±0,31 79,8±0,20 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) 

Conformation's trait 
Linear affiliation 

Valiant  
50414 

R. Sovering 
0198998 

Inganse 
343514 

Heneve 
1629391 

Siteishn  
267150 

Kevelie  
1620273 

Number of animals, heads 155 39 33 78 115 39 

Rump height 4,6 ± 0,10 5,1 ± 0,16 6,0 ± 0,17 3,6 ± 0,16 5,5 ± 0,11 6,9 ± 0,22 

Body depth 5,9 ± 0,10 6,4 ± 0,17 6,9 ± 0,18 5,2 ± 0,16 5,2 ± 0,12 7,4 ± 0,21 

Rear position  4,9 ± 0,07 4,7 ± 0,14 4,6 ± 0,15 5,3 ± 0,11 5,0 ± 0,10 4,4 ± 0,16 

Rear width 4,9 ± 0,13 5,2 ± 0,19 6,4 ± 0,26 3,6 ± 0,23 5,4 ± 0,14 6,6 ± 0,23 

Hock angle 5,2 ± 0,07 5,4 ± 0,17 5,0 ± 0,15 5,4 ± 0,11 5,0 ± 0,11 4,9 ± 0,13 

Feet 4,9 ± 0,06 5,1 ± 0,10 5,0 ± 0,11 4,8 ± 0,12 4,7 ± 0,09 5,0 ± 0,18 

Front udder part attachment 6,0 ± 0,08 6,2 ± 0,13 6,9 ± 0,14 5,9 ± 0,13 5,5 ± 0,10 6,8 ± 0,19 

Height of rear udder part attachment 4,4 ± 0,13 4,8 ± 0,21 5,1 ± 0,34 4,9 ± 0,16 4,6 ±0,14 5,2 ± 0,38 

Central ligament  4,9 ± 0,13 5,5 ± 0,26 6,0 ± 0,35 4,9 ± 0,20 5,2 ± 0,16 6,3 ± 0,27 

Udder depth 5,5 ± 0,10 5,6 ± 0,19 6,7 ± 0,22 5,6 ± 0,13 5,4 ± 0,12 6,6 ± 0,21 

Teats position 3,5 ± 0,12 5,1 ± 0,17 5,4 ± 0,21 4,7 ± 0,19 5,7 ± 0,13 6,7 ± 0,20 

Teats length 5,7 ± 0,08 5,2 ± 0,16 6,1 ± 0,15 5,6 ± 0,15 5,3 ± 0,11 5,2 ± 0,13 

Strength  5,6 ± 0,11 6,1 ± 0,19 6,7 ± 0,24 5,9 ± 0,17 6,4 ± 0,12 6,8 ± 0,27 

Dairy type  5,5 ± 0,10 6,0 ± 0,20 7,0 ± 0,19 4,9 ± 0,16 5,8 ± 0,14 7,1 ± 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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Фенотипова консолідованість корів-первісток української червоно-рябої молочної породи різних генеало-

гічних формувань за екстер’єрним типом 
Досліджувалася фенотипова консолідованість корів-первісток української червоно-рябої молочної породи різних 

ліній за екстер’єрним типом. Оцінювали корів за методикою лінійної класифікації у стаді племінного заводу ПСП „Пісків-
ське” Бахмацького району Чернігівської області. Ступінь фенотипової консолідованості ліній визначали за формулами 
Ю.П. Полупана (2005). Незалежно від представництва лінії виявлено самий високий ступінь фенотипової консолідації за 
комплексом ознак, що характеризують вим’я з коефіцієнтами у межах від К=0,200 (лінія Інгансе) до К=0,393 (лінія Кевеліе). 
За комплексом екстер’єрних ознак, що характеризують вираженість молочного типу корів найкраще консолідовані дочі-
рні нащадки ліній Інгансе (К=0,309) та Кевеліе (К=0,335). Низьким ступенем фенотипової консолідації за комплексом 
статей молочного типу відрізняються нащадки двох заводських ліній Сітейшна (К=0,015) і Р.Соверінга (К=0,049). Анало-
гічна ситуація при визначенні ступеня фенотипової консолідованості спостерігається за групою статей, що характе-
ризують розвиток тулуба. Краще консолідовані тварини ліній Інгансе (К=0,267) та Кевеліе (К=0,395), а найгірше – лінії 
Сітейшна (К=0,048) та Валіанта (К=0,042). За оцінкою описових ознак у межах досліджуваних ліній додатними значеннями 
коефіцієнтів фенотипової консолідованості вирізняються наступні статі: висота у крижах (К=0,127-273), глибина тулу-
ба (К=0,092-0,328), ширина заду (К=0,033-0,363), прикріплення передньої частини вимені (К=0,041-0227), молочний харак-
тер (К=0,143-0,385), а від’ємними – стан ратиць (К=-0,264…-0,046). Аналізуючи результати досліджень, можна ствер-
джувати, що практичне застосування коефіцієнтів фенотипової консолідації у якості об’єктивних критеріїв оцінки до-
зволяє у перспективі контролювати процеси консолідації генеалогічних формувань та інших селекційних груп тварин як 
за екстер’єрним типом, так і за іншими селекційними ознаками. 

Ключові слова: українська червоно-ряба молочна порода, лінія, корова-первістка, фенотипова консолідованість, 
лінійна оцінка, екстер'єр. 
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