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Abstract. The Askaniy fine-wool breed of sheep is known for its high meat and wool productivity,
as well as its adaptability to steppe conditions, making it a valuable subject for breeding research.
This study aimed to investigate the relationship between maternal genotypic characteristics and
key lamb productivity indicators to improve the efficiency of breeding programmes. The research
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was conducted from 2022 to 2024 at the Educational, Scientific and Practical Centre of Mykolaiv
National Agrarian University (Ukraine). The sample comprised 60 clinically healthy Askaniy fine-
wool ewes aged 2 to 5 years, all kept under uniform conditions, with minimal fertility variation and
no hereditary pathologies. The most prevalent maternal genotype was A(-), associated with stable
reproductive performance. The Ab genotype exhibited the highest milk yield and fertility, while
Aa showed balanced characteristics. The Aab genotype was notable for high fertility and frequent
multiple births. Lambs born to dams with the Ab genotype had the highest average birth weight
(4.2 kg), daily weight gain (180 g), and weaning weight (18.2 kg). The lowest productivity indicators
were observed in the A(-) group, although this group displayed strong adaptive traits. At seven
months, lambs from Ab dams showed the highest slaughter weight (21.4 kg) and meat yield (53%),
outperforming the Aa, A(-), and Aab groups. The maternal genotype also influenced fat content,
bone ratio, and meat quality. These results confirmed that maternal genotype significantly affected
lamb productivity, with the Ab genotype showing the greatest potential in terms of growth, milk
production, and meat yield, highlighting its value for selective breeding programmes

Keywords: breeding; slaughter weight; fertility; milk production of sheep; Askaniy fine-wool breed

Introduction
The relevance of this study stems from the
growing importance of livestock productivity
in agriculture — particularly in sheep breeding,
where traits such as growth rate, meat yield,
and adaptive capacity are of key economic and
practical significance. Breeding highly produc-
tive sheep breeds with enhanced growth and
meat qualities is a strategic priority for meeting
the demand for quality animal products, espe-
cially in steppe regions characterised by chal-
lenging climatic conditions. In this context,
particular attention must be paid to the genet-
ic factors influencing productivity, with blood
groups playing a prominent role as potential

productivity markers.
Research into the relationship between
genetic characteristics — particularly phe-

nogroups defined by blood group systems — and
animal productivity represents a promising
area of investigation. Blood groups can serve
not only as markers of performance traits but
also as influencing factors in growth, devel-
opment, and both meat and wool productivity
(Dossybayev et al., 2024). Previous studies have
demonstrated that phenotypic and genotyp-
ic traits are instrumental in determining both
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productivity and adaptability in sheep. For in-
stance, I. Hladii (2022) focused on the biochem-
ical blood parameters of young sheep from
different genotypes, revealing significant differ-
ences influenced by genetic factors such as me-
tabolism, resistance to environmental stress-
ors, and physiological development. These
findings underscore the critical role of genetic
variability in assessing productivity and its po-
tential for enhancing sheep breeding practices.

The applied value of such research is evi-
dent: the results can be directly implemented
to improve breeding programmes and increase
the economic efficiency of sheep production.
This approach is further supported by S. Luho-
vyi et al. (2020), who emphasised the prospects
of genomic selection methods in improving
sheep production quality. Their work pro-
posed molecular-genetic approaches, includ-
ing the identification of productivity-associat-
ed markers for traits such as adaptability and
disease resistance. These methods represent
innovative solutions within the industry, pro-
moting more effective use of genetic resources
in breeding efforts (Ruban & Danshin, 2023).
The relevance of this research is further
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confirmed by international studies. For exam-
ple, D. Karthik et al. (2021) examined the effects
of different housing systems on the growth,
productivity, and stress resistance of sheep.
The study focused on physiological adaptation
to environmental conditions, including tem-
perature stress and feed variability, demon-
strating the necessity of a comprehensive
approach that integrates both genetic and en-
vironmental factors. Their findings reinforced
the role of optimised management practices
in enhancing the overall efficiency of sheep
farming systems. Despite growing interest in
this field, a key challenge remains the lack of
sufficient data on the relationship between
blood groups and sheep productivity, which
limits the practical application of blood group
systems in breeding. In addressing this gap, the
study by E. Mukhtarov et al. (2022) analysed
the dynamics of several blood parameters in
sheep - specifically haemoglobin, erythrocyte,
and leukocyte levels — which serve as important
biomarkers for assessing health and productiv-
ity potential. These findings emphasise the role
of physiological and biochemical monitoring in
understanding metabolic processes and opti-
mising husbandry conditions.

The study by F. Alshamiry et al. (2023) in-
vestigated the influence of various feeding re-
gimes on the growth and meat productivity of
lambs. The authors focused on analysing the
fatty acid composition of meat, which serves
as a key indicator of nutritional value. Their
findings demonstrated that modifications in
diet significantly affect not only growth perfor-
mance but also the ratio of saturated to unsatu-
rated fatty acids, offering practical insights into
improving meat quality in line with modern
consumer demands. In the work of V. Ioven-
ko et al. (2021), a novel method was proposed
for assessing and predicting meat productivity
in sheep. This method integrates biological,
genetic, and performance indicators, allowing
the identification of potentially productive ani-
mals at early stages of development. Such a tool

presents substantial value for enhancing selec-
tion processes within breeding programmes.
M. Gill et al. (2021) explored polymor-
phisms in genes related to protein and lipid
metabolism in modern Ukrainian cattle breeds.
Their research demonstrated that certain ge-
netic markers may act as indicators of high
productivity and environmental adaptability.
This study contributed to the scientific dis-
course by highlighting the role of molecular ge-
netic research in elucidating key mechanisms
of metabolic regulation in livestock. Further,
Y. Gritsienko et al. (2022) established a correla-
tion between genetic markers and performance
traits in dairy cattle breeds, underscoring the
applicability of genetic indicators across various
branches of animal husbandry. These findings
can be adapted for use in meat-producing sheep
breeds, reinforcing the potential of molecu-
lar genetic approaches in breeding strategies.
The purpose of the study was to determine

the influence of maternal genetic characteris-
tics, specifically within the A blood group sys-
tem, on the productivity of lambs - focusing
on their growth, development, and meat per-
formance - in order to optimise breeding pro-
grammes and enhance the efficiency of select-
ing high-yielding sheep. Objectives of the study:

to assess the influence of different ma-
ternal genotypes within the A blood group
system on early lamb growth, particularly live
weight gain and weaning weight;

to investigate the relationship between
maternal genetic characteristics and the meat
productivity of lambs, specifically slaughter
weight and meat yield;

to determine statistical patterns in the
influence of maternal phenogroups on the per-
formance traits of offspring for their potential
use in future breeding strategies.

Materials and Methods
The study was conducted from 2022 to 2024 at
the Educational, Scientific and Practical Cen-
tre of Mykolaiv National Agrarian University
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(Ukraine). The object of the research was sheep
of the Askaniy fine-wool breed, known for its
high meat and wool productivity as well as its
adaptability to the climatic conditions of steppe
regions. These characteristics make it a valua-
ble breed for breeding and productivity studies.
A sample of 60 clinically healthy ewes aged be-
tween 2 and 5 years was selected for the study.
All animals were maintained under identical
conditions in terms of housing, feeding, and
care. The ewes were housed in rooms with a to-
tal area of 50 m?, ensuring a minimum of 2 m?
per animal. Environmental conditions were
controlled, with a stable indoor temperature
of 18-20°C and relative humidity maintained
between 60-70%. The animals were grouped in
flocks of 15, facilitating optimal social inter-
action. The feeding regime consisted of a bal-
anced diet including 1.5 kg of hay and 0.5 kg
of concentrated feed per ewe per day, along
with unrestricted access to fresh water. Mineral
supplements were added to ensure a full spec-
trum of essential nutrients. The sample includ-
ed only ewes with minimal fertility (i.e. those
having given birth to a single lamb), free from
hereditary pathologies, and confirmed as be-
longing to the Askaniy fine-wool breed. Repre-
sentativeness was ensured by selecting animals
from different breeding lines and families to
minimise the risk of inbreeding. Ewes with ge-
netic abnormalities, chronic diseases, or those
that did not meet the requirements of blood
group testing were excluded from the sample.

To determine fertility and the frequency of
multiple births, zootechnical records from the
period 2020-2023 were used. Fertility was cal-
culated as the average number of lambs born
per ewe per year. Each litter was recorded, not-
ing the number of viable lambs. The frequency
of multiple births was calculated as the per-
centage of ewes that produced twins or triplets
out of the total number of ewes that gave birth
within each group. The data were averaged sep-
arately for each maternal genotype. Milk yield
was assessed using an electronic lactograph

Animal Science and Food Technology. 2025. Vol. 16, No. 2

(Waikato Milk Meter MK4, accuracy *0.05 L).
Measurements were carried out within the first
seven days post-lambing, during which peak
lactation occurs. Milk volume was automat-
ically recorded during each milking session
(twice daily at 06:00 and 18:00). The average
daily milk yield was calculated by averaging the
results of all 14 milking sessions for each ewe
individually.

The blood group of each ewe was deter-
mined via an agglutination reaction using
standard isohemagglutinins. The analysis was
performed with the “Vet Agglu Test” reagent kit
(Germany). Blood samples were collected from
the jugular vein using sterile vacuum tubes
containing K3 EDTA anticoagulant (USA). Labo-
ratory tests were conducted using an Eppendorf
5702 centrifuge (Germany) and a Leica DM750
microscope (Switzerland). Agglutination reac-
tions were incubated in a Memmert IN55 ther-
mostat (Germany). Results were interpreted in
accordance with the Ukrainian State Standard
ISO 15189:2015 (2016).

The study included 158 lambs born to the
sampled ewes. Lambs were divided into four
groups based on the maternal phenogroup
within the A blood group system: Group 1 -
lambs from Aa phenogroup mothers; Group 2 —
lambs from Ab phenogroup mothers; Group 3 —
lambs from Aab phenogroup mothers; Group
4 — lambs from A(-) phenogroup mothers. This
grouping allowed for the evaluation of the in-
fluence of different maternal phenogroups
on the growth and development of offspring.
Three main indicators were used to assess lamb
growth: birth weight — recorded within the first
24 hours after birth; weekly live weight gains —
measured from birth to three months of age;
weaning weight - recorded at three months
of age, a critical stage in lamb development.
Weight measurements were performed using
electronic scales “Kern PCB 1000-2” (Germa-
ny), providing high precision with an accura-
cy of up to 0.01 kg. The scales were calibrated
prior to each measurement to ensure accuracy.
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Additionally, calibration was carried out at
least once per month, or following equipment
transportation, in accordance with the manu-
facturer’s instructions, to minimise potential
errors and ensure the reliability of the results.
All measurements were conducted in the morn-
ing, before feeding the animals, to eliminate
the effect of digestive tract fill on body weight.
The collected data were recorded in a measure-
ment log, from which the weekly live weight
gains for each lamb were subsequently calcu-
lated. To evaluate meat productivity at seven
months of age, 40 lambs (10 from each mater-
nal genotype group) were selected for slaugh-
ter. Prior to slaughter, the lambs were fasted
for 24 hours, with free access to water, to en-
sure digestive tract emptying. After slaughter,
slaughter weight was determined by weighing
the paired carcass following removal of the in-
ternal organs.

For meat yield assessment, the carcasses
were dissected to determine the mass of mus-
cle tissue, adipose tissue, and bone. The ra-
tio of these components was used to evaluate
carcass quality and breeding efficiency. Meat
quality was assessed through parameters in-
cluding moisture content, colour, and pH val-
ue. Moisture content was measured by drying a
muscle tissue sample to constant weight using
a “Memmert UF55” drying cabinet (Germany).
Meat pH - an important indicator of freshness
and stress — was measured using a “Testo 205”
portable pH meter (Germany), designed for
food applications. Measurements were tak-
en directly from the muscle tissue 45 minutes
post-slaughter (pH,)) and after 24 hours of
chilling at +4°C (pH,,). Meat colour was eval-
uated according to the international CIELAB
standard (L*, a* b*), allowing quantitative as-
sessment of lightness, redness, and yellowness.
Measurements were conducted with a “Konica
Minolta CM-700d” spectrophotometer (Japan),
ensuring high accuracy and standardised re-
sults. All assessments were conducted in the
enterprise’s laboratory in accordance with

established protocols and standards for eval-
uating meat productivity, namely: DSTU ISO
2917:2001 (2003), DSTU ISO 1442:2005 (2008),
DSTU 4673:2006 (2011). All results were en-
tered into an electronic database for subse-
quent analysis and intergroup comparison. The
study was conducted in accordance with inter-
national standards on the humane treatment
of animals, including the European Convention
for the Protection of Vertebrate Animals Used
for Experimental and Other Scientific Purposes
(1986), and the Law of Ukraine No. 3447-1V “On
the Protection of Animals from Cruelty” (2006).
All data were processed using “Statistica 12.0”
software (StatSoft, USA). Intergroup compar-
isons of mean values were performed using
Student’s t-test (significance level p<0.05), and
correlations were assessed using Pearson’s cor-
relation coefficient. Ninety-five percent confi-
dence intervals were calculated for all key indi-
cators. All measurements were repeated three
times to minimise experimental error.

Results

As a result of examining the genotypic structure
of 60 Ascanian fine-wool ewes based on the A
blood group system, four primary phenogroups
were identified: Aa, Ab, Aab, and A(-). The dis-
tribution of these phenogroups was uneven, in-
dicating a degree of genetic diversity within the
studied population. The most prevalent group
was A(-), accounting for 54% of the total, while
the Ab group was the least represented, com-
prising only 8% (Fig. 1).

mAa
Ab

m Aab

A5

Figure 1. Distribution of ewes by genotype, %
Source: created by the authors
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This disparity highlights the genetic di-
versity within the population and suggests
a potential selective advantage of certain

genotypes under specific management condi-
tions. Detailed quantitative performance indi-
cators for each group are presented in Table 1.

Table 1. Performance indicators of the studied groups

Genotype Number Average fertility | Milk yield | Average weight gain | Multiple prsgnancy
of ewes (n) (lambs/ewe) (I/day) of lambs (g/day) rate (%)
Aa 14 1.1+0.2 1.2+0.3 180£20 5
Ab 5 1.8+0.4 2.5%0.5 250+30 25
Aab 9 2.5%0.6 0.9%0.2 15025 65
A(-) 32 1+0.3 0.8+0.1 160+15 8

Source: created by the authors

Ewes of the Aa genotype accounted for 23%
of the studied sample. The average fertility in
this group was 1.1 +0.2 lambs per ewe, with
95% of lambs being singletons. A milk yield of
1.2%0.3 litres/day ensured a stable daily weight
gain of lambs (180 + 20 g), corresponding to the
average indicators of the breed. Despite its small
proportion (8%),the Ab group exhibited extreme
performance indicators. The highest milk yield
was recorded at 2.5+0.5 litres/day (108% higher
than in A(-)), which correlated with the highest
weight gain of lambs (250 + 30 g/day). Fertility
(1.8 £0.4 lambs per ewe) exceeded the average
population level by 64%, and the frequency of
multiple births was 25% (mostly twins). These
results suggest that the Ab genotype may be
key for selection aimed at improving milk
production, although its low prevalence war-
rants further analysis of its genetic potential.

The Aab group demonstrated a combina-
tion of characteristics: the highest frequency
of multiple births — 65% (mostly twins and tri-
plets), with an average fertility of 2.5+0.6 lambs
per ewe. However, milk yield was the lowest
(0.9£0.2 litres/day), which limited lamb weight
gain (150+ 25 g/day). This makes Aab valuable
for regions with unstable climatic conditions,
where offspring survival is a priority. The prev-
alence of the A(-) genotype (54%) is justified
by its versatility. Stable fertility (1.0+0.3 lambs
per ewe) and a low frequency of multiple births
(8%) ensured predictable litter sizes. Milk yield

Animal Science and Food Technology. 2025. Vol. 16, No. 2

(0.8 £0.1 litres/day) was the lowest among the
groups. Lamb weight gain (160 = 15 g/day) re-
mained stable even under stressful conditions,
making this group optimal for farms with lim-
ited resources. These data underscore that each
genotype possesses unique advantages that can
be utilised for targeted breeding, depending on
farm priorities (e.g., maximising flock size vs
improving product quality). The results show
that the most common genotype in the studied
population of ewes is A(-), which may reflect its
advantages in terms of the productivity of the
Ascanian fine-wool breed. At the same time,
each group exhibits specific characteristics that
define the individual productivity and fertility
traits of the animals.

The influence of maternal genotype on
lamb growth is a key indicator of productivi-
ty and selection efficiency in sheep breeding.
The assessment of live weight gain was car-
ried out during the first three months of the
lambs’ lives — a critical developmental period
during which the main parameters of physio-
logical condition and viability are established.
The average birth weight of lambs is a crucial
determinant of their subsequent development
and survival. It largely depends on the maternal
genotype, which influences intrauterine devel-
opment, metabolism, and postnatal lactation
performance. The study analysed four genet-
ic groups of dams. Dams in the Ab group gave
birth to 48 lambs, with an average birth weight
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of 4.2 kg. This was the highest value among
all groups, indicating favourable intrauterine
conditions and a high level of maternal milk
production following lambing. Dams in the Aa
group gave birth to 25 lambs with an average
weight of 4.0 kg. Although slightly lower, this
figure remained high and ensured good neo-
natal viability. Lambs born to dams of the Aab
group had an average weight of 3.8 kg, with
a total of 34 lambs in this group. The lower

average weight compared to groups Ab and Aa
may be attributed to the lower milk yield of the
dams and possibly a higher frequency of multi-
ple births (twins or triplets). The lowest average
birth weight was observed in lambs from the
A(-) group, which included 51 lambs with an
average weight of 3.6 kg (Table 2). This may re-
flect a reduced nutrient supply during gestation
and comparatively lower lactation performance
of dams in this group.

Table 2. Influence of maternal genotype on lamb growth

Indicator Group Ab (n=27) | Group Aa (n=15) | Group Aab (n=18) | Group A(-) (n=32)
Number of lambs 48 25 34 51
Average birth weight, kg 4.2 4 3.8 3.6
Average daily gain, g 180 160 155 150
Weight at weaning, kg 18.2 16.8 16 15.6

Note: all indicators were statistically significant (p<0.05)

Source: created by the authors

The results obtained indicate that the gen-
otype of the mothers plays an important role
in determining the birth weight of lambs. The
highest values observed in the Ab group corre-
late with elevated lactation levels and overall
maternal productivity. Conversely, the low-
est figures recorded in lambs from group A(-)
mothers may be associated with certain energy
limitations during gestation, which likely influ-
enced foetal development. Therefore, selection
aimed at increasing birth weight should take
into account not only direct genetic factors, but
also the physiological status of the mothers,
their milk yield, and the level of nutrient provi-
sion during pregnancy.

Weekly live weight gains were highest
among lambs born to mothers of the Ab group,
with an average daily gain of 180 g. This reflects
superior lactation performance in the mothers
and optimal conditions for lamb development.
Lambs from group Aa mothers demonstrated a
slightly lower gain of 160 g per day, which may
be attributed to moderate maternal milk yield —
sufficient for stable, though slightly less inten-
sive, growth. Lambs from Aab group mothers

recorded a daily live weight gain of 155 g, lag-
ging behind the Ab group, likely due to reduced
lactation levels, especially in cases of twin or
triplet births where competition among lambs
for resources is higher. The lowest weight gains
were observed in lambs from group A(-) moth-
ers, at 150 g per day. All recorded growth rates
were statistically significant (p < 0.05), indicat-
ing a direct effect of maternal genotype on off-
spring growth. Weaning weight at three months
of age also varied depending on maternal gen-
otype. Lambs from Ab group mothers achieved
the highest weaning weight at 18.2 kg, reflect-
ing the substantial influence of this genotype
on rearing efficiency. Lambs from Aa group
mothers had a slightly lower weaning weight
of 16.8 kg, which nonetheless remained with-
in the breed’s standard range, indicating sta-
ble growth. The average weaning weight in the
Aab group was 16.0 kg, lower than that of the
Ab and Aa groups. The lowest weaning weights
were found in lambs from group A(-) mothers,
averaging 15.6 kg. Analysis of the data confirms
that maternal genotype significantly affects
lamb growth and development. Dams with the
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Ab genotype provided the most favourable con-
ditions for offspring growth, as reflected in the
highest live weight gains and weaning weights.
At the age of seven months, 40 lambs (10 from
each group) were selected for the assessment
of meat productivity. The results demonstrated
that the slaughter weight of lambs was influ-
enced by the genotype of their mothers, which
strongly correlated with the average birth
weight of the lambs and intrauterine develop-
ment conditions. The highest slaughter weight
was recorded in lambs from mothers of the Ab
group, with an average of 21.4 kg. This result
aligns with the highest average birth weight in
this group (4.2 kg) and the superior milk yield
of the mothers, which provided optimal condi-
tions for offspring growth and development.
Lambs born to mothers of the Aa group ex-
hibited an average slaughter weight of 20.1 kg.
Although slightly lower than the Ab group, this
value reflects balanced maternal milk yield and
the lambs’ capacity to accumulate muscle mass
effectively. The relatively high average birth
weight of 4.0 kg in this group also provided fa-
vourable initial conditions for subsequent de-
velopment. The lowest average slaughter weight
was observed in lambs from mothers of the Aab
group, amounting to 19.3 kg. This outcome may
be attributed to the group’s lower average birth
weight (3.8 kg) and a higher incidence of mul-
tiple births, which likely resulted in increased
competition for milk during the early postna-
tal period. Reduced maternal milk yield further
contributed to the decrease in slaughter weight
within this group. Lambs from mothers in the
A(-) group had an average slaughter weight
of 19.8 kg — lower than that of the Ab and Aa
groups but slightly higher than that of the Aab
group. These results are consistent with the
lowest birth weight observed in the A(-) group
(3.6 kg), suggesting limited energy availability
during gestation. Nevertheless, the stable fer-
tility and resilience of the ewes in this group
helped maintain conditions conducive to lamb
development. The results obtained confirm that
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the genotype of the mothers has a direct influ-
ence on the meat productivity of lambs. The Ab
genotype is associated with the most favour-
able slaughter characteristics, including high
carcass yield and superior meat quality. Mean-
while, the Aa and A(-) groups demonstrated
satisfactory results, making them suitable for
use in farms with varying management condi-
tions and production objectives.

Carcass quality, as determined by the ratio
of meat, fat, and bone, varied significantly de-
pending on maternal genotype. Lambs born to
Ab group mothers exhibited the highest meat
yield — 53% of slaughter weight — highlighting
the superior muscle development promoted by
this genotype, which is a critical factor in meat
productivity. Lambs from Aa mothers showed a
slightly lower meat yield of 51%, though still at
a commendable level. The Aab group lambs had
the lowest meat yield at 49%, likely influenced
by the genotype’s tendency for multiple births
and lower milk production, which may affect
muscle development. In contrast, lambs from
A(-) mothers had a meat yield of 50%, outper-
forming the Aab group but falling short of Ab
and Aa results. In terms of fat yield, the highest
value was recorded in lambs from Aa mothers —
26%. This was followed by the Ab group at 24%,
the A(-) group at 23%, and the Aab group at
22%, indicating a moderate but consistent var-
iation in adipose tissue accumulation depend-
ing on maternal genotype. The bone vyield re-
mained relatively consistent across all groups,
ranging from 23% to 25% of slaughter weight,
suggesting that bone development was less af-
fected by genetic factors in comparison to mus-
cle and fat deposition.

An analysis of the ratios of meat, fat, and
bone following carcass dismemberment con-
firmed that lambs born to Ab group mothers
exhibited the highest meat productivity. The
ratio of meat to fat and bone in this group was
the most favourable among all those studied,
indicating superior carcass quality. In Aa group
lambs, the ratio was slightly less advantageous
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due to a higher fat content, which somewhat
reduced the proportion of lean meat. The Aab
group showed the lowest meat-to-fat-and-bone
ratio, primarily due to a reduced proportion of
muscle tissue and a comparatively higher pro-
portion of bone mass. Lambs of the A(-) group
demonstrated a meat-to-fat-and-bone ratio
exceeding that of Aab, but still lower than in
the Ab and Aa groups, suggesting a moderate
but noteworthy meat productivity potential.
The quality of lamb meat, influenced by the
maternal genotype, was assessed through pa-
rameters such as moisture content, pH, and
colour. Lambs from Ab group mothers had the
lowest moisture content (74.3%), which is a de-
sirable trait, indicating better meat quality and
reduced water loss during heat treatment. Aa
group lambs had a moisture content of 76.1%,
while Aab lambs showed the highest value at

77.4%, which may negatively affect texture and
shelf-life. Lambs from A(-) group mothers had
a moisture content of 75.5%, placing them be-
tween the Aa and Ab groups, and lower than
Aab (Table 3). The pH values, which serve as
indicators of meat freshness and post-mortem
biochemical changes, also varied. The Ab group
had the lowest pH (5.6), associated with opti-
mal meat quality and good preservation char-
acteristics. The Aa group had a pH of 5.8, the
Aab group registered the highest at 6.0, while
the A(-) group had a pH of 5.7, comparable to
Ab. These findings suggest that lamb meat
from A(-) group mothers, despite their lower
productivity, possessed better organoleptic
qualities than that from Aab group mothers.
This highlights the importance of consider-
ing both quantitative and qualitative traits in
breeding programmes.

Table 3. Indicators of lamb meat productivity according to maternal genotype

Indicator Group Ab Group Aa Group Aab Group A(-)
Average birth weight (kg) 4.2 4 3.8 3.6
Average slaughter weight (kg) 21.4 20.1 19.3 19.8
Meat yield (% of slaughter weight) 53 51 49 50
Fat yield (% of slaughter weight) 24 26 22 23
Bone yield (% of slaughter weight) 23 23 25 24
Meat moisture (%) 74.3 76.1 77.4 75.5
Meat pH 5.6 5.8 6 5.7

Source: created by the authors

The colour of the meat also varied between
groups. Analysis based on the CIELAB stand-
ard (L* a* b*) showed that lambs from group
Ab had meat with the most intense red colour
(a*=13.5). In lambs from group Aa, this indica-
tor was 12.8; in group Aab - 12.1; and in group
A(-) - 13.0. These results suggest that the meat
from group A(-) lambs had a better visual ap-
pearance than that of group Aab, and was
comparable in quality to that of group Ab. The
most favourable indicators were consistently
observed in lambs from Ab dams, confirming
their potential for use in breeding programmes
aimed at enhancing meat productivity. Lambs

from A(-) dams demonstrated results that
may be considered competitive, particularly
with regard to their meat-to-fat ratio, as well
as moisture and pH characteristics. Groups Aa
and Aab may require further optimisation of
housing and feeding conditions to achieve im-
proved performance.
Discussion

Comparison of the results with previous stud-
ies allows for a comprehensive assessment of
the importance of maternal genotype for lamb
growth and meat production within the con-
text of existing scientific literature. N. Bobo-
kulov et al. (2021) established that maternal
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genotype is a key factor influencing live weight
gain and meat quality in lambs. Their study
demonstrated a significant impact on average
birth weight, daily weight gain, and weaning
weight. The findings of the present study sup-
port these conclusions, particularly in showing
that lambs born to dams of the Ab genotype
exhibited the most favourable growth rates,
which aligns with the positive influence of
specific genotypes on offspring development
noted by N. Bobokulov et al. (2021). Other re-
searchers have also highlighted the combined
role of genetic and nutritional factors in sus-
tainable lamb production. E. Ponnampalam et
al. (2020) observed that high maternal lacta-
tion levels contribute significantly to improved
lamb weight gain. This study confirms that ob-
servation, as lambs from Ab dams exhibited the
highest average daily gains, reflecting the influ-
ence of increased milk yield. Furthermore, this
study shows that the maternal genotype has a
substantial effect on meat performance: lambs
of the Ab group displayed superior slaughter
weights and meat quality, further affirming
the role of genetic factors in meat production
outcomes. These results are consistent with
the findings of N. Luthfi et al. (2022), who ex-
amined the impact of feeding levels on growth
and meat quality — research that complements
genetic studies by underscoring environmental
contributions.

J.Orzuna-Orzuna et al. (2021) similarly em-
phasised that both genetic and environmental
variables significantly affect lamb growth and
meat characteristics, findings that correspond
closely with the results of this study, particu-
larly the performance advantages seen in lambs
of the Ab genotype. The study by P. Stapay et
al. (2023), which explored the biological deter-
minants of sheep meat productivity, also con-
firms the genetic influence on slaughter weight
and meat yield. These conclusions are mirrored
in the current findings, where maternal geno-
type — especially Ab — proved decisive in meat
performance indicators. Finally, the article by
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S. Prache et al. (2022) identified genetics and
environmental conditions as the principal de-
terminants of meat productivity, particularly
in relation to fat content and muscle develop-
ment. The results of this study reinforce those
findings, as the genotype of the dams signifi-
cantly influenced lamb weight and meat qual-
ity traits such as fat and muscle yield. The Ab
group again demonstrated the most favourable
outcomes, supporting the conclusions drawn in
the aforementioned research.

In the study conducted by S. Gallo et
al. (2019), the effects of various methods of fin-
ishing lambs on performance and meat quality
were examined. It was established that feeding
systems and housing conditions can significant-
ly influence meat characteristics. However, the
results also demonstrated that the genotype of
the dams plays an equally important role in en-
suring optimal growth performance and meat
quality in lambs - particularly in terms of high-
er live weight gain and superior meat traits ob-
served in lambs from dams of the Ab group. This
confirms that while feeding systems are crucial,
genetic factors may exert an even greater in-
fluence on sheep productivity (Daribayeva et
al., 2025). In the work of T. Al-Thuwaini (2021),
a comprehensive analysis of haematological
parameters associated with adaptation and re-
production in sheep was conducted. The author
concluded that the general health and physio-
logical adaptation of sheep directly affect their
performance. Although these factors were not
directly examined in the present study, it is
noteworthy that the health status and lacta-
tional capacity of the dams significantly influ-
enced lamb growth outcomes. The high milk
yield of Ab group dams could be indicative of
an optimal physiological state, thereby reaf-
firming the role of maternal health in achiev-
ing high levels of meat productivity (Mukano-
va et al., 2024). A. Moloney & M. McGee (2023)
explored the factors influencing the growth
of beef animals, including genetics, housing,
and feeding systems. They emphasised the
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interaction of these elements in attaining op-
timal growth and development rates. The find-
ings of the present study support this integrat-
ed approach, demonstrating that the genotype
of the dams is critical for achieving optimal
growth and meat production outcomes - par-
ticularly evident in the superior performance of
lambs from Ab dams across all major parame-
ters. M. Redoy et al. (2020) investigated the ef-
fects of herbal supplements on growth, immu-
nity, and meat quality in sheep. They found that
such supplements positively impact animal
health and productivity. Although the present
study did not involve the use of dietary supple-
ments, it is evident that the genetic makeup of
the dams had a comparable influence, particu-
larly in maintaining high productivity levels
among lambs. This reinforces the importance of
genetic factors, which can have an equivalent
effect on performance as certain nutritional in-
terventions (Sansyzbayeva et al., 2024).
According to M. Benoit et al. (2019), eco-
nomic and environmental optimisation in live-
stock production does not always align with the
requirements of the meat industry. However, the
current study demonstrated that the use of Ab
group dams led to high meat yield and lamb pro-
ductivity, which can simultaneously fulfil both
economic and environmental objectives. This
highlights the potential of integrating genetic
selection strategies into intensive sheep farming
systems (Verzhykhovsky & Nedosekov, 2024).
Finally, the study by D. Cardoso et al. (2021)
underscored the significance of nutrition in in-
fluencing live weight gain and carcass quality in
lambs. The present findings complement this by
illustrating the crucial role of dam genotype as
an additional determinant. Lambs from Ab dams
recorded the highest live weight gains, suggest-
ing a synergistic relationship between nutrition
and genetics in optimising lamb performance.
The current study confirms that maternal
genotype exerts a significant influence on lamb
performance. J. Galaviz-Rodriguez et al. (2014)
indicated that lamb productivity is shaped not

only by genotype but also by production sys-
tems. While this study primarily focused on ma-
ternal genotype, the results from the Aab group
suggest that performance is also dependent on
external factors, thereby validating the need to
integrate management conditions into breed-
ing strategies. Specifically, the recommenda-
tion to improve housing and feeding conditions
for dams of the Aab genotype is in line with
]J. Galaviz-Rodriguez et al. (2014) findings on
the importance of aligning management sys-
tems with genotype-specific requirements.

The study by J. Issakowicz et al. (2018) con-
firmed the effectiveness of crossbreeding in
improving productivity. Although crossbreed-
ing was not the focus of the present research,
the findings regarding the breeding potential
of the Ab genotype align with J. Issakowicz et
al. (2018) premise that selecting optimal gen-
otypes contributes to enhanced productivity.
The high indicators of milk yield, birth weight,
and slaughter weight observed in lambs born to
Ab dams suggest that further selection based
on this genotype may ensure a sustainable
increase in productive traits. Early feeding in-
tervention was explored in the study by Y. Pak-
soy et al. (2024), where the authors emphasised
the role of early nutritional strategies in pro-
moting lamb growth. Although the present
study focused more specifically on maternal
genotype, the findings indicate that optimising
feeding for genotypes with moderate productiv-
ity levels — such as Aa and Aab - could enhance
outcomes. In particular, the physiological con-
dition of dams in these groups points to the
need for targeted nutritional adjustments to
increase their lactation potential. Overall, the
findings of this study reaffirm the crucial role
of genetic potential in improving sheep pro-
ductivity, as supported by the cited literature.
The Ab genotype emerges as the most promis-
ing for breeding programmes due to its consist-
ent milk yield and high fertility, whereas other
genotypes may yield improved outcomes under
enhanced housing and feeding conditions.
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Conclusions

The study of the genotypic structure of moth-
ers according to the A blood group system re-
vealed considerable diversity within the pop-
ulation of the Ascanian fine-wool breed. The
most prevalent genotype was A(-), noted for its
high adaptability and stable reproductive func-
tion. The Ab genotype exhibited the best indi-
cators in terms of milk yield and fertility; the
Aa group was characterised by balanced fertili-
ty, adaptability, and milk production, while the
Aab genotype was marked by high fertility and
frequent multiple births. The maternal geno-
type significantly influenced lamb birth weight,
growth rates, daily live weight gains, and wean-
ing weight. The highest productivity indicators
were observed in lambs born to mothers of the
Ab group, which achieved the greatest birth
weight (4.2 kg), highest daily gain (180 g), and
maximum weaning weight (18.2 kg). These find-
ings reflect the strong lactation potential and
favourable physiological status of dams in this
group. Lambs from Aa and Aab dams showed
slightly lower indicators, likely due to moderate
lactation capacity and the prevalence of multi-
ple births, respectively. In the A(-) group, lambs
exhibited the lowest growth rates, although the
resilience and adaptability of these dams may
partially compensate for these limitations.

The evaluation of maternal genotype ef-
fects on meat productivity in lambs at seven
months of age demonstrated a clear depend-
ence on genotype group. The highest slaughter
weight (21.4 kg) was recorded in lambs from
Ab dams, aligning with their superior birth
weight and maternal milk yield. Lambs from
the Aa group (20.1 kg) also performed well,
albeit below that of Ab. Groups A(-) (19.8 kg)
and Aab (19.3 kg) yielded lower results, likely

due to reduced birth weight, frequent multiple
births, and constrained intrauterine develop-
ment. Maternal genotype also affected meat,
fat, and bone yields. The highest meat yield
(53%) was observed in group Ab, supporting
the notion of optimal muscle development.
Group Aa followed with 51%, while groups
A(-) and Aab showed 50% and 49%, respec-
tively. The highest fat yield was noted in group
Aa (26%), while the lowest was in group Aab
(22%), indicating a greater fat accumulation
capacity in group Aa. Overall, maternal gen-
otype is a critical factor in determining lamb
meat productivity. The Ab genotype emerges
as the most promising for breeding purposes,
whereas the Aa and A(-) genotypes produce fa-
vourable results under well-managed rearing
conditions. The Aab genotype would benefit
from improved husbandry practices to enhance
productivity outcomes. A limitation of this
study lies in the absence of long-term observa-
tions on how maternal genotype influences the
subsequent productivity of lambs under varied
rearing and feeding conditions. Furthermore,
the study does not address the potential influ-
ence of epigenetic factors that may modulate
the expression of genetic traits in future gen-
erations. Further research could incorporate
environmental management systems and early
interventions to optimise the productivity of
different genotypes.
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ii mepcreKTMBHMM 00’€KTOM [IJIST CeJIeKIiMHUX MOCTiakeHb. MeTo po6oTH 6Y/I0 BCTAHOBJIEHHS
3JIEKHOCTI MK TeHOTUIIOBMMM XapaKTepUCTMKAMM MaTepiB i OCHOBHMMM ITOKa3HMKAMM
MPOAYKTUBHOCTI SITHAT MJIs1 MiABUIIEHHST e(eKTUBHOCTI CeNeKIliiiHOi po60oTH. [OCTiIKeHHS
nmpoBogmiocs BOpomosk 2022-2024 pokiB Ha 6a3i HapuanbHO-HAYKOBO-MPAKTUYHOTO ILEHTPY
MuKomaiBChKOTO HallioHAJIbHOTO arpapHoro yHiBepcutety (YkpaiHa). [To BMOipKMU BKIOUanmyu 60
KJIiHIYHO 30,0pOBUX MATOK OBellb aCKaHiiChbKOi TOHKOPYHHOI ITOpoaM BiKOM Bif, 2 1o 5 POKiB, sIKi
YTPUMYBAIUCS B OJHAKOBMX YMOBaX, 3 MiHiMaJbHOM IJIONIOUICTIO Ta BiJICYTHICTIO CIagKOBUX
MaToJIOoTii. BUSIBIIEHO, IO HAMTOMIMPEHI VM reHOTUIIOM Cepeji MaTOK OYB A(-), akuii 3a6e3meuyBaB
CTa6iNbHY PeNMPOIYKTUBHY GQYHKIIiIO, TOAI SIK FeHOTUIT Ab TpoZieMOHCTPYBAaB HaiiKpallli pe3yabTaTu
MOJIOUHOCTI Ta TIOAIOYOCTi. [eHOTUIT Aa MaB 36aJaHCOBaHi XapaKTePUCTUKY, a Aab BUPi3HIBCS
BMCOKOIO IJIOAIOYICTIO 3 6araToIUTiZHMMM OKOTaMu. SITHSITa Bim MaToK rpymu Ab Manu HaitBUIILY
cepeHIO Macy NPy HapoJKeHHi (4,2 Kr), MakCMMabHUi momeHHmi npupict (180 r) i HaliBuiLy
Macy npu BimmyueHHi (18,2 xr). HaiiHMui moka3HMKU cIiocTepiranucs y rpynu A(-), poTe Ls
rpyna JOeMOHCTPyBaja BMCOKi afalTMBHI BJIACTMBOCTI. JIOCTiIKeHHS M’SICHOI MPOAYKTMBHOCTI
B CEMUMIiCIYHOMY Billi TTOKa3aJ10, O SITHSTA BiJl MAaTOK rpynu Ab Manu HaiBuny 3a6iiiHy Macy
(21,4 xr) i MmakcuManbHUIt Buxim m’saca (53 %), Toxi sk rpynu Aa, A(-) Ta Aab mocTymanucs yuMu
MoKa3HMKaMu. [eHOTUI MaTepiB BIVIMBAB TAKOX HA BMICT KUPY, KiCTOK i AKiCTh M’sica. BUCHOBKM
MigTBepAWIN, 1[0 TeHOTUIT MaTepiB 3HAUHOIO0 MipOI0 BU3HAUYa€ MPOAYKTUBHICTD STHST, IPUUOMY
HalBUILi MOKAa3HMKM 3POCTAHHSI, MOJIOYHOCTI Ta M’SICHOI MPOAYKTMBHOCTI NMPOSEMOHCTPYBaB
TeHOTUTI Ab, 110 MiATBEPIKYE 0r0 MepCrneKTUBHICTD [T CeNeKIiitHOI poboTH

KnarouoBi wroBa: cenekilisg; 3abiifiHa Maca; IUIOAIOYICTb, MOJIOYHICTh OBEllb; acKaHilicbka
TOHKOPYHHA ITOpoja
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