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Abstract 
As a result of individual customized pair selection, the genetic potential for milk productivity of daughters of the bull 
with property number Agadis AB 1217 was 10,000 kg of milk, with the main selection traits being milk fat + milk 
protein at 743 kg. Meanwhile, the genetic potential for milk productivity of daughters of the bull with property 
number Lolis AB 121723 was 9,702 kg of milk and 720 kg (milk fat + milk protein), respectively. The daughters of 
bull Lolis AB 121723 showed a genetic potential of 9,702 kg milk and 720 kg combined milk fat and protein. The 
heifers born from the pairing and raised with advanced technology reached Live weight of 477 kg at the age of 18 
months which is 23 kg (or 4.6%) below the first-class breed standard requirement. The linear growth data 
demonstrates the development of well-proportioned body formation in heifers. The coefficient of variation (cv) of 3, 
6, and 12 months of age is between 0.6-1.9 %. These findings demonstrate weight uniformity in heifers across all 
studied age groups, indicating genotypic consistency and homogeneity in animals produced through heterogeneous 
pair selection and reared using advanced technologies. These traits represent crucial applied and prospective 
components for selection programs and genetic improvement complexes. 
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1. Introduction   
 
In pedigree animal husbandry, the primary 
selection step is the development of high-yielding 
calve with enriched genotypes and targeting a 
7,000 kg milk yield at full maturity. The latter 
serves as the foundation for the replacement of 
cows in pedigree group. The goal of the research 
is to choose parental lines for pair selection with 
enriched genotype, with genetic potential of milk 
fat + milk protein at 700 kg and pair selection, 
producing and rearing replacement calves, and 
developing desired genotypic characteristics. 
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2. Materials and methods 
 
The research was conducted on five newborn 
female calves which were born from the mating of 
cows selected for pair selection and bull with 
property number Agadis AB 1217 of the purebred 
Fleckvieh breed cattle farm of “Village Farm” 
LLC, Yeghegnut community, Armavir marz of the 
Republic of Armenia, starting from 2022. The 
average yield of milk of their mothers during the 
305 days of the third lactation period was 5893 kg, 
fat of milk compound was 4.1%, protein was 
3.4%. The bull’s mother’s milk was 14,120 kg, fat 
of milk compound was 4.1%, protein was 3.66%, 
fat of milk + protein of milk was 1,045 kg. The fat 
of milk +protein of milk of the expected 
generation is 743 kg [1,2,3]. The average yield of 
milk of the mothers of 5 cows born from the 
second pair selection was 5933 kg, fat of milk 
compound was 4.1%, protein of milk compound 
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was 3.4%, fat of milk + protein of milk compound 
was 445 kg. The mothers were inseminated with 
the semen of bull with the property number Lolis 
AB 121723. The bull's mother's milk yield was 
13470 kg, fat of milk was 4.1%, protein 
compound was 3.3%, fat of milk was 552 kg, fat 
of milk + protein of milk was 996 kg, and the 
genetic potential of fat of milk + protein of milk 
compound of the expected generation was 774 kg 
[4]. The calves were born on 23.02-01.03.2023. 
The targeted rearing of calves was done starting at 
3 days of age until the first breeding at 18 months 
[6,7,8]. 
The weight and linear growth of pedigree heifers 
bred for cattle reproduction was studied using 
animal husbandry method. Weight measurements 
and body part evaluations were conducted with 
0.1 kg precision at the age of 3, 6, 12 and 18 
months before feeding and watering [9]. The 
results of live weight and body part measurements 
were processed using biometric methods 
[10,11,12]. Absolute weight gain, average daily 
gain, relative growth rates, and growth 
coefficients were determined [13,14,15]. The 
statistical analysis was carried out by Microsoft 
Office Excel 2018 software application. 
 
3. Results and discussion 
 
Analysing data in Table 1 below the result of 
individual customized pair selection, the genetic 
potential of milk yield of cows of bulls with 
property number of Agadis AB1217 was: milk 
yield – 10,000 kg, with the main selection traits 
being milk fat + milk protein at 743 kg. 
Meanwhile the genetic potential of milk yield of 
cows of Lolis AB 121723 bulls was 9702 and 720 
respectively. By targeted raising the female 
offspring born from parental forms selected 
through heterogenous mating using advanced 
technology, and by reliably evaluating the milk 
yield during the third lactation, we can determine 
the result of the heterogenous mating selection 
based on milk production, actual milk fat + milk 
protein, and the main selective trait.  
It is well established that targeted rearing 
constitutes a system of factors influencing the 
growth and development of animals, applied 
during a specific stage of life to promote the 
expression of desirable genotypic traits and 
characteristics. So, in this study, a moderately 
intensive rearing technology was implemented. 

Female calves were fed maternal foremilk 
beginning one hour after birth. On the first day, 
they received four feedings of 0.8 kg each. During 
the second and third days, they were fed three 
times daily with 1.2 kg per feeding. From the 
fourth to the seventh day, the feeding frequency 
remained three times daily, with each feeding 
providing 2 kg of foremilk. From the end of the 
first week until four weeks of age, the calves were 
provided with 6 kg of whole milk per day. Starting 
31 days of age, they were gradually adapted to 
unskimmed milk replacer (UMR). The usage 
technique is 125 g of UMR was dissolved in 1 l 
preheated water (50-55 0C), mixed 4-5 minutes, 
then added cold water and fed at the degree of 40-
420C. At the age of 31-40 days the calves were 
fed 4 l milk, at 41-80 days – 6 l, 81-100 days – 5 l, 
and at 120 days – 2 l. The feeding regimen was 
aligned with the growth, developmental, and 
maturation stages of the female calves to ensure 
optimal physiological and productive outcomes. 
From day 1 to day 180, each purposefully reared 
female calf received a total of 200 kg of whole 
milk, 50 kg of unskimmed milk replacer (UMR) 
in dry form, or its equivalent dissolved in 400 
litres of water, along with 260 kg of hay, 400 kg 
of corn silage, 127 kg of compound feed, and 2.5 
kg of salt. 
Biometric measurements of live weight and body 
dimensions (Table 1) indicate that the coefficient 
of variation (cv) of live weight at all examined 
ages ranged from 0.6% to 8.4%, with the highest 
value recorded at 3 days of age (8.4%) and a value 
of 7% at 18 months. These results suggest that the 
female calves were phenotypically uniform in live 
weight at birth and at the age of first insemination. 
Consequently, the coefficients of variation for live 
weight at 3, 6, and 12 months of age ranged from 
0.6% to 1.9%. These findings demonstrate that the 
female calves were homogeneous in live weight 
across all studied age periods, confirming the 
genotypic uniformity and phenotypic consistency 
of the female offspring produced through 
heterogenous mating. At three days of age, 
relatively high coefficients of variation were 
observed in chest depth and chest width. This 
trend persisted at three months of age, with the 
coefficient of variation (cv) for chest depth 
reaching 11.4% and for chest width 4.1%. At six 
months of age, the coefficient of variation for 
chest width was 5.2%. 



 
 

 
Giloyan G. et al./Scientific Papers: Animal Science and Biotechnologies, 2026, 59 (1) 

 
 
 
 

 

278 
 

 

Table 1. Body Measurements of Fleckvieh Female Calves, cm (n = 10) 

Indicators Lim Average ± SEM σ cv 
3 days old 

Height at withers 69…76 73.5±0.8 2.6 3.5 
Hip height 71…77 74.8±0.7 2.3 3.0 

Chest depth 24…29 26.4±0.6 1.9 7.2 
Chest width 12…14 12.8±0.3 0.8 6.2 

Diagonal trunk length 64…69 66.7±0.5 1.7 2.5 
Chest girth 77…82 80.1±0.5 1.7 2.1 

Forearm girth 11…12 11.6±0.2 0.5 4.5 
Live weight 36…47 42.3±1.1 3.6 8.4 

3 months old 
Height at withers 99…102 100.5±0.3 1.1 1.1 

Hip height 101…105 103.5±0.4 1.3 1.2 
Chest depth 29…39 33.1±1.2 3.8 11.4 
Chest width 22…25 23.9±0.3 1.0 4.1 

Diagonal trunk length 101…104 102.4±0.3 0.8 0.8 
Chest girth 120…123 122.1±0.4 1.1 0.9 

Forearm girth 12…14 13.0±0.2 0.5 3.6 
Live weight 104…106 105.2±0.2 0.6 0.6 

6 months old 
Height at withers 108…111 109.8±0.3 0.9 0.8 

Hip height 107…109 108.3±0.2 0.7 0.6 
Chest depth 45…47 46.0±0.3 0.8 1.8 
Chest width 24…29 27.0±0.5 1.4 5.2 

Diagonal trunk length 106…113 109.3±0.7 2.1 1.9 
Chest girth 129…135 131.5±0.6 2.0 1.5 

Forearm girth 13…15 13.7±0.3 0.8 6.0 
Live weight 150…159 153.4±0.9 2.8 1.9 

12 months old 
Height at withers 119…125 121.9±0.7 2.2 1.8 

Hip height 124…128 125.6±0.3 1.1 0.9 
Chest depth 49…53 50.9±0.4 1.3 2.5 
Chest width 30…33 32.2±0.3 0.9 2.9 

Diagonal trunk length 129…132 130.2±0.4 1.2 0.9 
Chest girth 151…157 153.6±0.6 1.9 1.2 

Forearm girth 15…17 16.2±0.2 0.6 3.9 
Live weight 315…326 319.2±0.9 2.8 0.9 

18 months old 
Height at withers 127…133 129.9±0.6 1.9 1.4 

Hip height 131…136 133.8±0.5 1.6 1.2 
Chest depth 55…58 56.8±0.3 0.9 1.6 
Chest width 36…39 37.2±0.3 0.8 2.1 

Diagonal trunk length 134…138 136.9±0.5 1.5 1.1 
Chest girth 175…187 181.0±1.3 4.0 2.2 

Forearm girth 17…21 18.5±0.4 1.3 6.9 
Live weight 431…520 477.0±10.5 33.3 7.0 

*Significant correlation at p˂0.005; ns, not significant at p≥0.005. 
 
Analysis of Table 1 shows that in one year of age, 
under adequate rearing conditions, the coefficients of 

variation (cv) for all body measurements ranged 
from 0.9% to 3.9%, indicating a high degree of 
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uniformity in the morphometric traits of the 
experimental female calves. This uniformity was 
maintained at 18 months of age, with cv values 
ranging between 1.1% and 6.9%. Thus, an analysis 
of the selective-genetic research results from birth to 
18 months of age allows us to conclude that the 
female calves were morphometrically homogeneous 
across all age stages.  

Table 2 presents data on live weight gain, showing 
the highest average daily weight gain of 921 grams 
between 6 and 12 months of age, and the lowest – 
536 grams between 3 and 6 months. The latter 
suggests that, during the first two months of the post-
weaning period, the diet did not contain a sufficient 
amount of digestible nutrients. 

 
Table 2. Absolute and relative weight gain and growth rate of animals of different sex age groups 

Age Absolute weight 
gain, kg 

Average daily 
weight gain, g 

Relative weight 
gain, % 

Growth rate, 
times 

3 days – 3 months 62.6 699 85.3 2.5 
3 months – 6 months 48.2 535.9 37.3 1.5 

6 months – 12 months 165.8 920.9 70.2 2.1 
12 months – 18 months 157.8 877 39.6 1.5 
3 months – 18 months 434.7 798 167.4 11.3 

 
As shown in Figures 1 and 2 below the data on 
absolute, average daily, and relative weight gains 
and growth coefficients from 0 to 18 months indicate 
a regular pattern of growth and development in 

female calves under moderately intensive rearing 
conditions. 
The animals have developed with a body structure 
characteristic of the breed and the parental type, 
exhibiting balanced formation. 

 

 
Figure 1. The difference between average daily weight 

gain and absolute weight gain of animals 
 

Figure 2. Growth rate in multiples of different age and 
sex groups 

Figure 3 presents the formation indices, which 
clearly demonstrate that the high-leggedness index 
determines the type of animal formation, 
productivity direction, and age- and sex-related 
characteristics. With age, the height index 
decreased by 7.8%, while the elongation index 
increased by 14.7%, which is a typical trend. 
The thoracic index increased by 17% with age, 
which is not typical and is attributed to 
insufficient growth in chest depth. In contrast, the 
compactness index increased by 12.1% with age. 
The overgrowth index, which reflects the ratio 
between hind and front height, showed minimal 
variation with age, increasing by only 1.2% in this 
case. The bone index decreased by 1.6% with age. 

The thoracic index increased by 17% with age, 
which is not typical and is attributed to 
insufficient growth in chest depth. In contrast, the 
compactness index increased by 12.1% with age. 
The overgrowth index, which reflects the ratio 
between hind and front height, showed minimal 
variation with age, increasing by only 1.2% in this 
case. The bone index decreased by 1.6% with age. 
Across all studied age groups, the body formation 
indices characterize the animal's regular growth 
pattern and the development of genotypically 
uniform animals with balanced body formation 
typical of the breed. 
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Figure 3. Body formation index, % 

 
4. Conclusions 
 
As a result of individual customized pair selection, 
the genetic potential of milk yield of cows of bulls 
with property number of Agadis AB1217 was: 
milk yield – 10,000 kg, with the main selection 
traits being milk fat + milk protein at 743 kg. 
Meanwhile the genetic potential of milk yield of 
cows of Lolis AB 121723 bulls was 9702 and 720 
respectively.  
By targeted raising the female offspring born from 
parental forms selected through heterogenous 
mating using advanced technology, and by 
reliably evaluating the milk yield during the third 
lactation, we can determine the result of the 
heterogenous mating selection based on milk 
production, actual milk fat + milk protein, and the 
main selective trait. 
The heifers born from the pairing and raised with 
advanced technology reached live weight of 477 
kg at the age of 18 months which is 23 kg or 4.6% 
below the first-class breed standard requirement. 
The linear growth data demonstrates the 
development of well-proportioned body formation 
in heifers. The coefficient of variation (cv) of 3, 6, 
and 12 months of age is between 0.6-1.9 %. These 
findings demonstrate weight uniformity in heifers 
across all studied age groups, indicating genotypic 
consistency and homogeneity in animals produced 
through heterogeneous pair selection and reared 
using advanced technologies. These traits 
represent crucial applied and prospective 
components for selection programs and genetic 
complexes. 
The study confirms that targeted heterogeneous 
pair selection and the use of advanced rearing 
technologies contribute significantly to the 
development of high-performance dairy cows. 

Offspring of bulls Agadis AB1217 and Lolis 
AB121723 demonstrated high genetic potential 
for milk yield and compositional traits. Although 
live weight at 18 months was 4.6% below first-
class standards, the heifers exhibited consistent 
growth patterns and phenotypic uniformity. These 
results validate the effectiveness of advanced 
breeding strategies for improving productivity and 
genetic consistency in dairy herds, offering strong 
foundations for future selection programs. 
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