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Abstract

Accurate genetic evaluation is essential for sustainable genetic improvement and for improving
the efficiency of beef cattle breeding programs. In Kazakhstan, pedigree cattle are evaluated using
either the traditional phenotype-based bonitation system or estimated breeding values (EBV)
derived from index-based genetic evaluation. The agreement between these methods has not
previously been assessed in the Auliekol beef cattle breed. This study aimed to compare
traditional phenotype-based selection with genetic evaluation based on the BLUP Animal Model
(BLUP AM) using a comprehensive national breeding dataset. Pedigree and performance records
from 102,799 Auliekol cattle were analyzed, and direct EBVs were estimated for 51,665 animals.
The distributions of actual weaning and yearling body weights were asymmetric, whereas
adjustment to standardized ages of 205 and 365 days resulted in more symmetrical phenotypic
distributions. Moderate positive correlations were observed between body weight traits and their
corresponding direct EBV (r = 0.51-0.57). Comparison of phenotype-based and EBV-based
classifications showed that the two approaches identified partially overlapping but distinct
groups of animals, with discordant classifications ranging from 27.6% to 39.9%, depending on
sex and age group. These results demonstrate that phenotype-based body weight alone does not
fully capture the ranking of animals based on predicted additive genetic merit. Incorporating
BLUP-based EBV into the national breeding system may complement the current phenotype-
based evaluation, enhance the identification of animals with favorable predicted additive genetic
merit, and support more effective genetic improvement of the Auliekol cattle population in
Kazakhstan.
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Introduction

Genetic improvement is a fundamental excluded from reproduction. In accordance with

component of sustainable beef cattle breeding,
and its success depends on the accurate
identification of genetically superior breeding
animals. Among the various components of
breeding programs, breeding value estimation is
considered one of the most labor-intensive and
complex procedures in animal breeding
(Simianer et al., 2021). Accurate estimation of
breeding value is critical for selection decisions
because it determines which animals are
retained as breeding stock and which are

the Law of the Republic of Kazakhstan “On
Pedigree Livestock Breeding,” all animals
intended for breeding purposes must undergo
either bonitation or index-based evaluation (Law
of the Republic of Kazakhstan, 1998).

The assessment of breeding qualities is based
on live body weight, constitution, exterior
characteristics, and  genotype using a
standardized scoring system. The resulting total
score is used to classify animals into breeding

categories and rank them for subsequent

83


mailto:meruert.tastybai@mail.ru
https://orcid.org/0000-0003-4398-8840
https://orcid.org/0000-0001-7852-1402
https://orcid.org/0000-0001-9207-2981
https://gmpc-akademie.de/journals/gjvr

reproduction. For young beef cattle, live body
weight serves as the primary selection criterion,
and animals are categorized as elite-record, elite,
first class, or second class (Order of the Ministry
of Agriculture of the Republic of Kazakhstan,
2014). Animals that meet or exceed the body
weight standards for the first-class category are
typically selected for further reproduction, while
those falling below this threshold are excluded
from breeding. Since these classifications rely
primarily on observed phenotypic performance,
they may not accurately represent the additive
genetic merit of individual animals. The
regulations governing bonitation procedures are
specified in the Order of the Ministry of
Agriculture of the Republic of Kazakhstan “On
Approval of Instructions for Bonitation (Breeding
Value Assessment) and Reproduction of Animals”
(Order of the Ministry of Agriculture of the
Republic of Kazakhstan, 2014). Although the
current  bonitation  system = provides a
standardized framework for phenotype-based
classification, it does not incorporate mixed-

model genetic evaluation methods. These
methods are now widely implemented in
contemporary  cattle breeding programs

(Legoshin and Sharafeeva, 2016; Simianer et al.,
2021).

Index-based evaluation involves
estimation of breeding (EBV)
economically important traits using Best Linear
Unbiased Prediction (BLUP) methodology.
Internationally, BLUP-based animal models are
widely adopted for genetic evaluation because
they account for systematic environmental
effects and additive genetic relationships among
animals (Henderson, 1974; Powell and Norman,
2006). More recently, genetic evaluation systems
have increasingly incorporated  genomic
information through genomic BLUP and single-
step approaches, which integrate phenotypic,
pedigree, and genomic data within a unified
evaluation framework (Misztal et al., 2020).

the

values for

Although BLUP-based genetic evaluation is
the is formally
supported within the Eurasian Economic Union
2020),
begun
value

international standard and
Commission,
Kazakhstan has only  recently
implementing  BLUP-based  genetic
evaluation in dairy cattle populations (Abugaliev
2021). Nevertheless, phenotype-based
bonitation remains the primary method for
routine selection of beef cattle in Kazakhstan.
The level of agreement between phenotype-based

(Eurasian  Economic

et al.,

classification and BLUP-derived estimated
breeding values has not yet been assessed for the
Auliekol breed. Therefore, the extent to which
these two approaches identify the same animals
for breeding purposes remains undetermined.

This study aimed to compare phenotype-based
classification with BLUP Animal Model-based
genetic the Auliekol cattle
population and to assess the degree of agreement
between these two approaches for breeding
decisions. The Auliekol cattle breed was officially
recognized in the Republic of Kazakhstan in
1992, although its development began in the
1960s through reproductive crossbreeding
involving Kazakh White-Headed
Charolais and Aberdeen Angus sires. The breed
is characterized by adaptability to local
environmental conditions, favorable growth
performance, and desirable beef production
traits.

evaluation in

cows and

Material and methods

Study design

The study compared phenotype-based
classification with BLUP Animal Model-based
genetic evaluation in Auliekol cattle. Pedigree and
performance records were obtained from the
Information Database of Breeding and Selection
Records. The initial dataset included 102,799
animals and contained information on animal
identifier, identifiers, herd
identifier, sex, date of birth, weighing dates, birth
weight, actual weaning weight, and actual
yearling weight. The analyzed traits were birth
weight, weaning weight adjusted to 205 days,
and yearling weight adjusted to 365 days. Each
trait was analyzed separately because the
number of valid records differed among traits.
Before analysis, all records were screened for
errors, including missing animal identification in
herd weighing records, inconsistencies in the
chronological order of weighing events, and
biologically implausible body-weight values.
Duplicate records, instances of self-parenting,
and cyclic pedigree relationships were removed.
Phenotypic records were restricted to animals
born in or after 2000. For each trait, records not
meeting validation criteria were excluded, while
pedigree ancestors without phenotypic records
were retained if necessary to define genetic
relationships.

sire and dam

The validated datasets were used for two separate
evaluations: classification according to the
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official phenotype-based bonitation system and
prediction of estimated breeding values using a
single-trait maternal BLUP Animal Model. The
resulting classifications were compared to
determine the degree of agreement between
phenotype-based and EBV-based approaches.

Phenotype-based evaluation (Bonitation)

Phenotype-based evaluation was
according to the official Instructions for
Bonitation (Breeding Value Assessment) and
Reproduction of Farm Animals, as approved by
the Ministry of Agriculture of the Republic of
Kazakhstan (Ministry of Agriculture of the
Republic of Kazakhstan, 2014). Within this
framework, young beef cattle are assigned to one
of four breeding categories—elite-record, elite,

performed

first class, or second class—based on minimum
live body weight standards specific to sex and age
group.

The official bonitation system classifies animals
by age category but does not account for the
exact age of animals at weighing, which may
introduce bias in body weight comparisons. To
address this live body weights
recorded at weaning and yearling ages were
standardized to 205 and 365 days, respectively,
before subsequent analyses. Weaning weight was

limitation,

adjusted to the standard age of 205 days using
the following equation:
S; — So
S X 205 + 5,

where: Caos represents the adjusted body weight
at 205 days; Sf is the actual weaning weight; Sy
denotes birth weight; KD is the number of days

between birth and weaning.

Cyos =

Only animals with actual weaning ages between
160 and 250 days were included in the
adjustment procedure. Yearling weight was
adjusted to the standard age of 365 days using
the following equation:

S¢ — S
GTTf X 160 + Cyos

where: Cgzes is the adjusted body weight at 365
days; SG is the actual body weight at yearling
age; Sf is the actual weaning weight; KT is the
number of days between weaning and yearling
weighing; Coos is the adjusted body weight at 205
days. Only animals with actual yearling ages
between 320 and 410 days were included in the
analysis. Table 1 presents the minimum live body
weight standards used for classifying Auliekol
cattle. Animals with body weights at or above the
first-class standard were considered eligible for
breeding under the phenotype-based evaluation
system, whereas those below this threshold were
excluded from breeding.

C365 =

Table 1: Minimum live body weight requirements for classification of Auliekol cattle according to the bonitation

system.
Weight (kg)
Class Bulls Heifers
7 months 12 months 7 months 12 months

Elite-record 225 360 215 315

Elite 210 340 200 295

First class 200 310 180 270

Second class 180 285 165 250
Best Linear Unbiased Prediction (BLUP) corresponding incidence matrices relating
Animal Model Methodology observations to fixed and random effects,

Breeding values (EBV) were estimated separately
for birth weight, body weight adjusted to 205
days, and body weight adjusted to 365 days
using a single-trait maternal Best Linear
Unbiased Prediction (BLUP) Animal Model. This
model  accounted both  systematic
effects and additive genetic
relationships among animals and was fitted as:
y=Xb+Za+e

where y is the vector of phenotypic observations;
b is the vector of fixed effects; a is the vector of
random additive genetic effects; e is the vector of
random residual effects; and X and Z are the

for
environmental
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respectively. For clarity, only the direct additive
genetic effect is shown in the model equation,
although both direct and maternal additive
genetic effects were estimated during model
fitting.

The only fixed effect included in the model was
the contemporary group, defined as the
combination of herd, birth year, birth season,
and sex. Birth seasons were classified as winter
(December to February), spring (March to May),
summer (June to August), and autumn
(September to November). Each contemporary
group consisted of animals of the same sex,



raised in the same herd, and born within the
same year and season. To ensure stable
estimation of fixed effects, only contemporary
groups with at least five animals with wvalid
phenotypic records were retained for analysis;
smaller groups were excluded  before
constructing the mixed-model equations. Age at
weighing was not included as an additional
covariate because body weights had already been
standardized to 205 and 365 days. A maternal
animal model was used to account for potential
maternal genetic effects on early growth and to
improve the partitioning of phenotypic variance
during variance component estimation. The
primary objective of this study was to compare
phenotype-based classification with the direct
additive genetic merit of the evaluated animals.
Therefore, although both direct and maternal
additive genetic effects were estimated during
model fitting, only direct EBV were used in all
subsequent analyses, including correlation
analysis, comparison with phenotype-based
classification, and evaluation of agreement
between the two selection approaches.

Pedigrees were reconstructed using animal, sire,
and dam
national breeding database. No restriction was
imposed on pedigree depth; all available pedigree
information was retained for construction of the
additive relationship matrix (A).
unknown parents were retained as founders
when appropriate, ensuring that all available
pedigree information contributed to the
estimation of genetic relationships.

Prediction error variance (PEV) of the direct EBV
was obtained from the diagonal elements of the
inverse coefficient matrix of the mixed-model
equations as

identification numbers from the

Animals with

PEV: = Cii 02
where PEV:is the prediction error variance of the
direct breeding value of animal i, Ci is the
diagonal element of the inverse coefficient matrix
corresponding to the direct additive genetic effect
of animal i, and o2 is the residual variance.
The reliability of each direct EBV was calculated
from the relationship between PEV and the
estimated direct additive genetic variance as

REL;= 1 - =/
Oa
where REL: is the reliability of the estimated
breeding value of animal i PEV; is the
corresponding prediction error variance, ando? is

the direct additive genetic variance.

Prediction error variance and reliability were also
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calculated for maternal genetic effects using the
corresponding maternal block of the inverse
coefficient matrix. However, only reliability
estimates for direct EBV are reported in this
study, as all subsequent analyses were based on
direct breeding values. For comparison with
phenotype-based classification, animals were
also classified according to the sign of their direct
EBV. A threshold of EBV > 0 was selected
because estimated breeding values are expressed
as deviations from the genetic base of the
evaluated population; therefore, positive EBVs
indicate predicted additive genetic merit above
the population average. This threshold was used
solely as an operational criterion for comparing
the two evaluation systems and is not intended
as a general recommendation for routine
breeding decisions, where EBV magnitude,
reliability, and breeding objectives should also be
considered.

Computational implementation

All EBV calculations were conducted using
proprietary software developed in MATLAB
R2024b. Sparse matrix operations and numerical
optimization were implemented using standard
MATLAB functions. The mixed-model equations
were assembled in sparse matrix format and
solved wusing the preconditioned conjugate
gradient (PCG) algorithm with a diagonal Jacobi
preconditioner. This approach was chosen to
improve computational efficiency when solving
the large sparse linear systems generated by the
BLUP Animal Model. Variance components were
estimated using a grid-search procedure based
on the variance ratio. During the preliminary
stage, a sequence of candidate variance ratios
was evaluated to identify the combination that
minimized the discrepancy between expected and
estimated values. The selected variance
components were subsequently used for the final
solution of the mixed-model equations. This grid-
based optimization of variance ratios did not
employ AI-REML or EM-REML estimation.

During the grid-search procedure, the mixed-
model equations were solved with a maximum of
500 iterations, whereas the final solution was
obtained using up to 1000 iterations. The
solution from the previous grid point was used as
the initial approximation for the subsequent
iteration to improve computational efficiency.
Convergence was considered successful when
the PCG algorithm returned flag = O and the



relative residual (relres) did not exceed the
predefined tolerance. If these criteria were not
satisfied, the system was solved using a direct
sparse solver. The computational
implementation was validated at multiple stages.
Data validation included verification of animal
and herd identifiers, birth and weighing dates,
biologically plausible body-weight values,
duplicate records, self-parenting, and pedigree
loops. Additional verification involved assessing
the symmetry and positive definiteness of the
additive relationship matrix, invariance of EBV
estimates to changes in record order and animal
renumbering, symmetry of the mixed-model
coefficient matrix, and the relative residual of the
final solution. To confirm the
correctness of the MATLAB implementation, test
datasets were analyzed using BLUPF90 and
MiXBLUP. Comparable EBV estimates and
animal rankings supported the validity of our
implementation. However, a parallel analysis of
the complete dataset presented in this study was

numerical

not conducted using BLUPF90, ASReml, or
WOMBAT.

Statistical analysis

The relationship between phenotypic
performance and BLUP-derived estimated

breeding values was evaluated using Pearson
correlation analysis. Agreement between the two
selection methods was assessed by comparing
concordant and discordant
Pearson's correlation coefficient was calculated
separately for birth weight, body weight adjusted
to 205 days, and body weight adjusted to 365

classifications.

days using the standard formula,

;= i —x) X (i — )
VI — 0% X 3y — ¥)?

where r is the correlation coefficient, x; is the
value of variable x in the sample, X is the mean
value of variable x, y; is the value of variable y in
the sample, and y is the mean value of variable y.
For the comparison of selection methods,
animals were classified into two groups according
to phenotype-based evaluation (meeting or not
meeting the first-class bonitation standard) and,
in parallel, according to the sign of the direct EBV
(EBV > 0O versus EBV < 0). The degree of
agreement between the two classifications was
assessed by comparing the proportions of
animals assigned to concordant and discordant
categories. Pearson correlation analysis was
conducted in Microsoft Excel, while all EBV
calculations were performed using the
proprietary MATLAB implementation described
above.

Results

Data validation and BLUP analysis

The initial dataset obtained from the national
breeding database included records for 102,799
Auliekol cattle. Following data validation and
pedigree verification, the number of animals
available for BLUP analysis differed among traits
because of missing or biologically implausible
records. Descriptive information on the validated
datasets, variance components, EBV
distributions, and reliability statistics is
summarized in Table 2.

Table 2: Descriptive summary of the validated datasets, variance components, and estimated breeding value

statistics obtained with the BLUP Animal Model.

Trait value

Trait
Birth weight Weaning weight Yearling weight
Total animals obtained from the database 102799 102799 102799
Valid animals after validation 99232 77933 51892
Valid animals after pedigree verification 99232 77933 51892
Animals excluded during validation 3567 24866 50907
Percentage of valid animals 96.53 75.81 50.48
Heritability (h?) 0.45 0.43 0.59
oe (residual standard deviation) 1.37 10.36 15.65
ou (additive genetic standard deviation) 1.65 12.06 18.88
Minimum EBV -6.73 -39.79 -58.36
Mean EBV 0.20 0.64 1.62
Maximum EBV 15.77 55.42 100.22
Minimum REL 0.59 0.58 0.60
Mean REL 0.73 0.72 0.73
Maximum REL 0.99 0.99 0.99
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Estimated Dbreeding values (EBVs) were
calculated for 51,665 of the 102,799 Auliekol
cattle in the initial dataset, representing 50.2% of
the total population. These animals formed the
basis for all subsequent analyses.

Distribution of phenotypic records and EBV

The distributions of actual and age-adjusted
body weights, as well as the corresponding
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estimated breeding values (EBV), were examined
in the Auliekol cattle population included in this
study. Actual weaning and yearling body weights
exhibited asymmetric distributions and relatively
wide variation (Figures 1A, B). These patterns
may partly reflect differences in the actual ages
at which animals were weighed, as weaning and
yearling measurements were recorded at
different ages across farms.
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Figure 1: Distribution of body weight traits in Auliekol cattle: (A) actual weaning body weight, (B) actual
yearling body weight, (C) body weight adjusted to 205 days, and (D) body weight adjusted to 365 days.
Histograms represent the observed frequency distributions of body weight, dashed vertical lines indicate
arithmetic means, and solid curves represent kernel density estimates.

To reduce variation associated with age at
measurement, body weight records were
adjusted to the standardized ages of 205 and 365
days, as commonly recommended in beef cattle

performance evaluation systems (Beef
Improvement Federation, 2025). After
adjustment, the distributions became more

symmetrical than the corresponding unadjusted
measurements (Figures 1C, D). However, slight
asymmetry remained, indicating that age
adjustment reduced, but did not completely
remove, age-related variation in body weight.
Residual variation may also reflect differences in
herd management, environmental conditions,
measurement timing, recording practices, and
measurement error. The distributions of EBVs for

body weight at 205 and 365 days were centered
close to zero, with mean values of 0.64 and 1.62
kg, respectively, and were more symmetrical than
the corresponding phenotypic distributions
(Figures 2 A, B). BLUP-based genetic evaluation
integrates phenotypic records, pedigree
relationships, and systematic environmental
effects to predict additive genetic effects while
reducing the influence of identifiable non-genetic
(Henderson, 1973; Henderson, 1974;
Powell and Norman, 2006). However, the shape
of the EBV distributions was treated as a
descriptive characteristic and was not considered
to provide direct evidence of higher selection
accuracy.

factors
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Figure 2: Percentage distributions of estimated breeding values for body weight traits in Auliekol cattle: (A)
EBV for body weight adjusted to 205 days and (B) EBV for body weight adjusted to 365 days. Dashed vertical
lines indicate an EBV of zero, while arithmetic means are shown within the respective panels.

Correlation between phenotypic records and
EBV

Moderate positive Pearson correlations were
observed between body weight records and their
corresponding direct EBV estimates (Table 3).
Birth weight was correlated with birth-weight
EBV at r=0.517 (95% CI: 0.510-0.523; p<0.001).
The correlation between body weight adjusted to
205 days and the corresponding EBV was
r=0.575 (95% CI: 0.569-0.581; p<0.001),
whereas body weight adjusted to 365 days was
correlated with the corresponding EBV at
r=0.565 (95% CI: 0.559-0.570; p<0.001).

These results indicate that animals with
greater phenotypic body weight tend to have
higher predicted additive genetic merit. However,
the correlation coefficients were substantially

below wunity, demonstrating that phenotypic
records and direct EBV did not rank animals
identically. These findings are consistent with the
principle that phenotypic performance reflects
both genetic and non-genetic sources of
variation, BLUP-based evaluation
attempts separate the additive genetic
component identifiable environmental
effects (Henderson, 1974; Powell and Norman,
20006).

The observed correlation coefficients describe
the strength of association between phenotypic
performance and EBV. They should not be
interpreted as percentages of selection accuracy
or as direct quantitative estimates of the

whereas
to
from

superiority of one selection method over another.

Table 3: Pearson correlations between body weight traits and corresponding direct estimated breeding values.

Trait comparison Pearson’s r 95% CI p-value
Birth weight and birth-weight EBV 0.517 0.510-0.523 <0.001
Body weight adjusted to 205 days and EBV205 0.575 0.569-0.581 <0.001
Body weight adjusted to 365 days and EBV365 0.565 0.559-0.570 <0.001

Agreement between phenotype-based
classification and EBV classification

The practical correspondence between the two

selection approaches was evaluated by
comparing classification according to the
officially established first-class body-weight

standards with that based on the sign of the
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direct EBV. Under the traditional bonitation
system, animals meeting or exceeding the first-
class body-weight standard are eligible for
breeding purposes (Ministry of Agriculture of the
Republic of Kazakhstan, 2014). In the EBV-based
comparison, a value greater than zero was used
as an operational threshold indicating predicted
direct additive genetic merit above zero on the



evaluation scale. The resulting classification

combinations are presented in Table 4.

Table 4: Agreement between phenotype-based classification and classification according to the sign of direct

EBV.
: : Below body- Below body-

Age, Total Body-weight Body-weight weight weight . Overall

Sex . standard met standard met discordance,
days animals and EBV > 0 and EBV < 0 standard and standard and %

= EBV >0 EBV<0 °

Bulls 205 13,014 3,867 1,303 3,894 3,950 39.9
Heifers 205 38,642 12,539 4,747 5,926 15,430 27.6
Bulls 365 13,014 6,481 2,559 1,771 2,203 33.3
Heifers 365 38,642 15,549 9,796 3,511 9,786 34.4
Among bulls evaluated at 205 days, 5,170 of This study compared phenotype-based

13,014 animals met the first-class body-weight
standard. Of these, 3,867 animals had positive
EBV, whereas 1,303 had EBV equal to or below
zero. Among the 7,844 bulls that did not meet the
first-class standard, 3,894 had positive EBV and
3,950 had non-positive EBV. Thus, phenotype-
based classification and classification according
to EBV sign were discordant for 5,197 animals,
representing 39.9% of bulls evaluated at 205
days.

Among heifers evaluated at 205 days, the two
classification approaches were discordant for
10,673 of 38,642 animals, corresponding to
27.6% of the group. This included 4,747 heifers
that met the first-class body-weight standard but
had non-positive EBV and 5,926 heifers that
were below the body-weight standard but had
positive EBV. At 365 days, discordant
classifications were observed for 4,330 of 13,014
bulls (33.3%) and 13,307 of 38,642 heifers
(34.4%). In yearling bulls, 2,559 animals met the
first-class body-weight standard but had non-
positive EBV, whereas 1,771 animals that did not
meet the standard had positive EBV. Among
yearling heifers, the corresponding numbers
were 9,796 and 3,511 animals, respectively.
Across all sex and age groups, the phenotype-
based and EBV-based classifications identified
partly overlapping but non-identical groups of
animals. The observed discordance demonstrates
that classification based exclusively on live body
weight does not fully correspond to classification
based on predicted direct additive genetic merit.
these discordant cases should not
automatically be regarded as erroneous selection

However,

decisions, because EBV represents a prediction
of breeding value with a specific level of reliability
rather than an observed true breeding value
(Henderson, 1974; Powell and Norman, 2006).

Discussion

classification with genetic evaluation using the
BLUP Animal Model in the national Auliekol
cattle population. The findings indicate that
these two approaches provide overlapping yet
distinct information relevant to breeding
decisions. Moderate correlations between body
weight traits and direct estimated breeding
(EBV)  suggest that phenotypic
performance only partially reflects genetic merit,
highlighting the influence of environmental and
management factors on growth traits. As a result,
animals with similar body weights may exhibit
substantial differences in their predicted additive
genetic merit.

values

An asymmetric distribution of actual weaning
and yearling body weights was observed under
routine breeding conditions. Adjusting body
weights to standardized ages of 205 and 365 days
reduced part of this variation and resulted in
more symmetrical phenotypic distributions.
Nevertheless, deviations from  normality
persisted, indicating that biological variability,
management practices, and environmental
influences continued to affect phenotypic
differences among animals. The standardization
of body weights has been widely recommended in
beef cattle breeding to enhance comparability
among animals raised under varying production
conditions (Beef Improvement Federation, 2025).

The distributions of direct EBVs differed from
those of the corresponding phenotypic
measurements. The BLUP Animal Model
estimates additive genetic effects by accounting
for systematic environmental influences and
pedigree relationships, rather than merely
describing observed phenotypic variation
(Henderson, 1973; Henderson, 1974; Biarozavik
et al., 2022). Therefore, differences between
phenotypic and EBV distributions reflect the
distinct biological information each measure
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provides, rather than indicating the superiority of
one approach. Moderate correlations between
body weight traits and direct EBV further
support this interpretation. Although heavier
animals generally exhibited higher EBV, the
relationship was not perfect, indicating that
phenotype alone cannot fully predict genetic
merit. Comparable relationships between
phenotypic performance and estimated breeding
values have been reported in studies using
BLUP-based genetic evaluation in cattle
populations (Sermyagin et al., 2018; Zhumanov
2022). Thus, exclusive reliance on
phenotypic measurements may result in
selection decisions that differ from those based
on genetic evaluation.

et al.,

Comparison of phenotype-based and EBV-
based that these
approaches identified only partially overlapping
groups of animals. Some animals considered
suitable for breeding based on body weight
standards had negative direct EBV, whereas
others excluded by phenotype exhibited positive
EBV. These discrepancies indicate that
phenotype-based classification and genetic
evaluation assess different aspects of animal
performance, supporting the integration of both
information sources in breeding decisions.
Similar findings have been reported in
contemporary cattle breeding programs, where
estimated breeding values are used to
complement, rather than replace, phenotypic
evaluation (Legoshin and Sharafeeva, 2016;
Simianer et al., 2021; Tamarovskiy et al., 2020).

classifications showed

The findings of this study support the broader
application of BLUP-derived EBV within the
national breeding program for Auliekol cattle.
Incorporating EBV into routine genetic
evaluation could improve the identification of
animals with favorable additive genetic merit
while preserving the valuable information
provided by standardized phenotypic
assessment. This approach is consistent with
current international breeding practices, in
which genetic evaluation integrates phenotypic
records, pedigree information, and statistical
prediction of breeding values to inform selection
decisions (Powell and Norman, 2006; Simianer et
al., 2021). It should be noted that the analysis
was limited to growth traits, including birth
weight, weaning weight, and yearling weight, and
therefore does not encompass the full breeding
objective of the Auliekol population. Other

economically important traits, such as
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reproductive performance, carcass
characteristics, feed efficiency, longevity, health,
and functional traits, were not evaluated. In
addition, EBVs were estimated using only
pedigree and phenotypic information, without
the inclusion of genomic data, which are
increasingly utilized in modern cattle breeding
programs.

Future research should expand the national
genetic evaluation system by incorporating
additional = economically important traits,
genomic information, and multi-trait evaluation
models. Recent advances in animal breeding
have demonstrated the feasibility of integrating
pedigree, phenotypic, and genomic information
within unified single-step evaluation
frameworks, thereby improving the accuracy and
efficiency of genetic evaluation (Nilforooshan,
2023; Misztal et al., 2020). Such developments
would enable a more comprehensive assessment
of breeding value and further strengthen genetic
improvement programs for Auliekol cattle in
Kazakhstan.

Conclusions

This study compared phenotype-based
classification with BLUP Animal Model-based
genetic the Auliekol
population of Kazakhstan. Although moderate
positive correlations were observed between body
weight traits and direct estimated breeding
values, the two approaches identified only
partially overlapping groups of animals. These
findings indicate that phenotypic performance
alone does not fully capture predicted additive
genetic merit.

evaluation in cattle

The results demonstrate that phenotype-
based assessment and BLUP-derived estimated
breeding values provide complementary
information for breeding decisions. Incorporating
EBYV into the national breeding evaluation system
could improve the identification of animals with
favorable genetic merit while retaining the
valuable information provided by standardized
phenotypic measurements. The findings support
the broader application of the BLUP Animal
Model methodology in the genetic evaluation of
Auliekol cattle. Future development of the
national breeding program should prioritize the
integration of additional economically important
traits, genomic information, and multi-trait
evaluation models to further strengthen genetic
evaluation and promote sustainable genetic
improvement.
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