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The study aimed to evaluate energy-saving feeding strategies
for the main herd of pigs under conditions of limited feed
resources, using the ‘ideal protein' principle for boars and sows
of various ages. Methods. The scientific and economic study
was conducted in accordance with standard methods used in
pig farming, involving first-litter sows of hybrid origin (F1 V:
Large White * Landrace) and terminal breeding boars. Control
and experimental groups of animals were formed using the
matched-pairs principle. Boars and sows in the control groups
were fed standard balanced diets, whilst animals in the
experimental groups were fed compound feed with a reduced
crude protein content and an increased content of crystalline
lysine, in accordance with the ‘ideal protein' concept. Upon
completion of the second lactation, sows in the control and
experimental groups were fed identical standard diets.
Reproductive performance and productive characteristics of the
sows were assessed during farrowings V. For breeding
boars, feed intake was measured, body condition and
reproductive capacity were assessed, and the survival rate of
the breeding stock relative to the start of their use was
determined. Results. An analysis of the reproductive capacity
and productivity of sows under conditions of reduced protein
intake, whilst optimising lysine levels by using a crystalline
lysine supplement, revealed no significant deterioration or
improvement in the parameters studied. However, for breeding
boars, a crude protein deficiency, even when partially
compensated for by lysine, had significantly more critical
consequences, as spermatogenesis is one of the most amino
acid-dependent biological processes in the pig's body.
A significant deterioration was observed in sperm production
parameters such as ejaculate volume and sperm
concentration. Conclusions. Practical modelling and testing of
energy-saving feeding strategies for the main herd of pigs
(boars and sows of various ages) under conditions of limited
feed resources have demonstrated that applying the ‘ideal
protein’ principle to animals in these groups is entirely feasible,
however, it should be regarded as a necessary measure for a
short period - for example, one reproductive cycle of sows.

Keywords: pigs, feed shortage, energy-efficient feeding, crude
protein, amino acid nutrition, reproduction, productivity, sows,
breeding boars.
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Introduction. As is well known, modern pig production technology is
based on three key components: genetics and breeding methods; feeding
conditions; and housing conditions [1-3]. Moreover, considerable attention
should be paid to the issue of feeding, as the influence of feeding on animal
productivity accounts for 55-60 per cent, that of selection and breeding
methods for 20-25 per cent, and that of housing conditions for 15-20 per cent;
in other words, a balanced diet determines the realisation of the herd’s inherent
genetic potential on average and for each individual animal [4, 5].

Adverse environmental conditions during foetal development trigger an
adaptive response in the foetus, known as foetal programming’ (epigenetics),
which can lead both to a lasting change in the organism’s sensitivity to external
factors and to permanent effects on the organism’s phenotype. This forms the
basis for the hypothesis that the offspring’s transcriptome exhibits both short-
term and long-term changes, depending on the mother’s diet [6].

Research findings indicate that a significant restriction in protein intake
during gestation and lactation substantially impairs the reproductive
performance of sows. Indicators such as the percentage of sows showing signs
of oestrus, the average number of days from weaning to the onset of oestrus,
the average ovulation rate and the live weight of sows were significantly lower in
animals with a low crude protein content in their diet. At the same time, this did
not have a significant negative impact on conception rates or embryo survival
up to 28 days post-insemination. Furthermore, the negative effect of a restricted
crude protein level in the diet was more pronounced in replacement sows and
sows undergoing testing compared with mature sows at their second farrowing
and older. In the absence of an oestrous cycle in sows with a low crude protein
content in their diet, oestrus and ovulation were induced by injections of
hormonal preparations [7].

Ukrainian pig farms traditionally use standard cereal ingredients in their
feed rations, such as wheat, barley, maize and, less commonly, rye and triticale.
Each of these feed ingredients generally has both strengths and weaknesses
when it comes to formulating appropriate pig diets, due to an imbalance in
crude protein content and amino acid composition, which is insufficient to
achieve high levels of productivity. Therefore, well-balanced rations must
include high-protein components (peas, chickpeas, and high-protein industrial
crops such as sunflower meal, soya meal and soya cake). Furthermore, modern
approaches to diet optimisation involve the inclusion of a range of biologically
active substances, such as macro- and micro-nutrients, vitamins, enzyme
complexes, acidifiers in the form of organic acids, toxin adsorbents, and
soon [5 8, 9].

The current situation in the livestock sector, and in pig farming in particular,
on a global scale, is driven by climate change in the form of global warming,
which is leading to frequent droughts and low yields of a number of fodder and
food crops. In Ukraine, this is compounded by military operations, which at the

Arapaki S. S, Susol R L Testing of energy-efficient feeding methods for breeding herd pigs under
conditions of limited feed resources
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start of the war disrupted the basic logistics of supplying certain feed ingredients
essential for high productivity, and consequently the composition of the feed
base as a whole, as well as labour shortages, rising costs of fuel and lubricants,
increases in other production costs, frequent further weakening of biosecurity in
the sector, the occupation of territories, fluctuations in market prices for feed
ingredients, and so on [10, 11]. All of the above requires modern technologists
at pig production enterprises to promptly address a whole range of current
pressing challenges aimed at developing and implementing various methods
and approaches concerning key components of pig production technology,
including genetics, breeding, selection, feeding conditions and husbandry [1, 2,
4, 12]. At the same time, given the current circumstances at pig farms, the issue
of energy-efficient feeding remains crucial for ensuring an optimal level of
productivity in the pig herd, which is what determines the relevance of the
research we have selected.

The aim of the study was to evaluate energy-saving feeding strategies for
the main herd of pigs under conditions of limited feed resources, applying the
‘ideal protein’ principle to boars and sows of various ages.

Materials and methods. The scientific and production study was
conducted at the ‘GSP’ private enterprise in the Berezivka district of the Odesa
region, using methods generally accepted in pig farming [13-15], on F1% hybrid
sows (Large White * Landrace) and breeding boars. Control and experimental
groups of animals were formed using the matched-pair principle, taking into
account the sows’ origin, age, live weight, body condition, physiological status
and productivity indicators based on the results of their first farrowing.

First-litter sows in the control group were fed standard diets from the time
of insemination, whilst those in the experimental group were fed diets based on
the ‘ideal protein’ principle, with their reproductive capacity and productive
characteristics subsequently assessed up to the fourth farrowing. Upon
completion of the second lactation, sows in both the control and experimental
groups were fed identical standard diets, balanced according to key parameters,
and were kept under identical housing conditions.

The sows were fed in accordance with the farm’s established feeding
procedures and the recommendations of scientific consultants from Wright
Frank Ltd, who develop pig feed rations and supply a range of biologically
active feed supplements.

The feeding rations for sows and breeding boars in the control groups
were balanced using traditional protein components (sunflower meal, soya meal)
and crystalline amino acids. Corresponding animals in the experimental groups
were fed compound feeds with a reduced crude protein content and an
increased level of crystalline lysine, in accordance with the ‘ideal protein’
concept. The metabolisable energy and other nutrient contents of the diets of
the control and experimental groups met the physiological requirements of
pregnant/lactating sows and breeding boars [9].

The body condition of sows was assessed visually on the 5th day after
farrowing and at the time of weaning the piglets, using a 5-point scale.
The reproductive performance of sows in terms of farrowing was assessed
using indicators such as litter size (hnumber of live piglets at farrowing) and litter
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weight (average live weight of a single piglet in the litter). The number of piglets
at weaning at 28 days, the average litter live weight, the average live weight per
piglet and the relative survival rate of piglets during the suckling period (%) were
also determined.

After weaning the piglets, the duration of the empty period (in days) and
the conception rate following the first insemination (as a percentage of those
presented for insemination) were recorded for the sows. The productive
longevity of the animals was also determined by calculating the survival rate of
sows from farrowings 1tV as a percentage relative to the first farrowing.

For terminal breeding boars in the main herd (n = 3) and those under
evaluation (n = 5), feed intake (kg/day) was determined, and body condition
scores were assessed. Their reproductive capacity was also assessed using
the sow insemination rate (%), litter size (number of piglets), and semen
production parameters, such as ejaculate volume (ml) and the percentage of
spermatozoa exhibiting rectilinear progressive motility. In addition, the survival
rate of breeding boars relative to the start of use (%) was determined using
methods generally accepted in pig farming [13-15].

All research was carried out in accordance with the well-established
International Principles of the European Convention for the Protection of
Vertebrate Animals used for Experimental and Other Scientific Purposes [16],
as well as in accordance with Directive 2010/63/EU of the European Parliament
and of the Council of the European Union of 22 September 2010 on the
protection of animals used for scientific purposes [17].

The obtained digital data were analysed using methods of variational
statistics [18, 19] with the aid of Microsoft Excel 2010 software. The significance
of the differences between the indicators of the control and experimental groups
of pigs was assessed using the Student’'s t-test (t, at p < 0.05; p < 0.01;
p <0.001 for significance levels |, Il and lll, respectively).

Research results and discussion. The current situation that has arisen
since the start of the war in many pig-farming holdings across Ukraine has led
to a partial or complete shortage of protein components in the diet.
We therefore modelled this situation and proposed a solution using the ‘ideal
protein’” model (Table 1), which involved the complete exclusion of protein
ingredients from the feed rations for pregnant sows and breeding boars.

For lactating sows, we have kept 5.0 per cent each of peas and sunflower
meal, and 3.5 per cent of soya meal in the diet. The rationale behind this
necessary approach is to preserve as much of the diet's protein content as
possible for its potential future use in feeding young pigs with a live weight of up
to 25.0-30.0 kg (pre-starter and starter periods), as during this period the
animals have increased requirements for protein content in their feed and the
‘ideal protein’ model does not meet these needs, which may have negative
consequences for the animals’ health and, consequently, for the productivity
and survival rate of the young pigs.
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Table 1. The structure of compound feed for feeding the main herd of pigs, %

Groups of animals

Inaridi control experimental
ngridients
SOWS breeding SOWS breeding

pregnant lactating boars pregnant lactating boars
Maize 15,0 15,0 25,0 15,0 15,0 25,5
Barley 33,5 12,5 25,0 36,8 22,0 30,0
Wheat 35,0 42,5 28,0 45,0 46,0 41,0
Peas 5,0 5,0 5,0 - 5,0 -
Soya meal 35 9,5 5,0 - 35 -
Sunflower meal 5,0 12,0 8,7 - 5,0 -
MPS1 0,85 0,95 0,95 0,85 0,9 0,95
Table salt 0,4 0,4 0,45 0,4 0,4 0,4
Chalk 1,05 11 1,05 1,05 1,0 1,05
Lizin 0,1 0,25 0,1 0,3 0,4 0,35
Clinofid 0,1 0,3 0,25 0,1 0,3 0,25
Nufocide 01 01 01 01 01 01
Lakta Wright premix - 0,4 0,4 - 0,4 0,4
Jesta Wright premix 0,4 0,4

Note:1- mineral-phosphorus supplement

Furthermore, the nutritional requirements of pregnant sows, unlike those
of lactating sows, are relatively insignificant and only increase significantly
during the final third of gestation, when foetal growth is most rapid. Therefore,
3-4 weeks before the scheduled farrowing, sows should be switched to
compound feed intended for lactating sows, in accordance with current
recommendations and the research findings of R. Susol and K Garmatyuk [12].

As regards the nutritional requirements of breeding boars, it is worth
noting that their requirements fall between those of pregnant sows and lactating
sows [9].

Increasing the level of crystalline lysine in the diet of pregnant sows,
based on the ‘ideal protein’ concept, had both positive and potentially negative
consequences under farm conditions, as the diet of the experimental group
differed significantly from that of the control group not only in terms of the
source of lysine (Table 2), but also in terms of the total crude protein content
and other essential amino acids (methionine, threonine, tryptophan).
Furthermore, it is worth noting that the ‘ideal protein’ concept takes into account
the requirements for amino acids such as valine and isoleucine.

However, the need to incorporate these amino acids into the diet is
hampered by their unavailability on the Ukrainian market for feed additives on
an industrial scale. Consequently, it is impossible to balance the diets of the
sows in the experimental group for valine and isoleucine without using protein
components in the feed; in other words, the feeding regime for the animals in
the experimental group is a compromise solution.
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Table 2. Analysis of the diets of the tested pigs in the main herd

Groups of animals

Indicator control experimental
breeding breeding

pregnant lactating boars pregnant lactating boars
Metabolisable 13,26 13,20 1321 13,31 13,34 13,38
energy, MJ
Crude 14,01 17,33 14,98 11,25 14,12 10,95
protein, %
Crude fat, % 2,45 2,54 2,67 2,33 2,36 2,51
Crude fibre, % 3,64 4,76 4,16 2,52 3,53 2,42
Crude ash, % 4,08 4,74 4,43 3,56 4,06 3,60
Lysine, % 0,63 0,92 0,70 0,60 0,85 0,65
Methionine, % 0,26 0,34 0,30 0,20 0,26 0,20
Methionine — + o, 0,63 0,56 043 0,51 0,43
cystine, %
Threonine, % 0,56 0,69 0,63 0,44 0,55 0,45
Tryptophan, % 0,17 0,22 0,19 0,13 0,17 0,13
Ca, % 0,80 0,88 0,84 0,78 0,80 0,82
P, % 0,63 0,72 0,68 0,57 0,64 0,59
Ca:P 1,26 :1 121 1 1,23:1 1,36 :1 1,251 1,391
Na, % 0,24 0,26 0,28 0,22 0,24 0,23
Lysine:
Metabolisable 0,47 : 1 0,70 : 1 053:1 045:1 0,64:1 0,49 :1
energy

An analysis of the productivity of sows in the experimental groups (Table 3)
showed that, overall, the productivity levels of the animals in the experimental
group were similar to those of the control group. The results obtained
demonstrated that feeding the pregnant sows in the experimental group a
compound feed with a 2.76 % reduction in crude protein content compared with
the control group led to an increase in the animals’ appetite and, consequently,
feed intake, for example, on the 85th day of gestation, by 0.23 kg or 7.9 % per
day. This likely contributed to a trend towards an improvement in the body
condition of the sows on the 5th day post-farrowing by 0.15 points or 4.3 %
However, in terms of litter size and litter weight, sows in the control group
outperformed those in the experimental group by 0.3 piglets (2.3 per cent) and
0.04 kg (3.0 per cent) respectively, given the optimal levels of crude protein and
amino acid composition in the compound feed.

A similar pattern was observed on day 28 following weaning, when sows
in the control group significantly outperformed their counterparts in the
experimental group in terms of litter live weight by 7.2 kg or 8.9 per cent
(p <0.01) and the average weight of the first piglet by 0.4 kg or 5.5 % (p < 0.01).
Furthermore, at the time of weaning, sows in the control group showed a
tendency to outperform those in the experimental group in terms of the number of
piglets and piglet survival during the suckling period by 45 % and 1.8 %,
respectively.
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Table 3. Analysis of the productivity of sows in the research groups (n =35), x +S-

Indicator Group of animals
control experimental

Body condition on the 5th day after farrowing, points 3,46 + 0,066 3,61 + 0,054
Litter size, heads 129+ 0,31 12,6 £ 0,33
Litter weight, kg 1,35+ 0,011 1,31 £ 0,019
At weaning on day 28:

- Litter live weight, kg 88,3+ 2,05 81,1 +2,23*

- Number of piglets, heads 11,5+ 0,27 11,0 £ 0,29

- Average weight of the first piglet, kg 7,7 £ 0,05 7,3 £ 0,05

- Survival rate of piglets, % 89,1 87,3
Body condition of sows at the time of weaning, points 2,51 + 0,059 2,32 +0,061
Duration of the empty period, days 45 +0,18 3,6 +£0,14
Conception rate following the first insemination, % 85,0 89,0
Survival rate of sows relative to their first farrowing by
age, heads (%):

- Il farrowing 31 (91,4) 33 (94,3)

- Il farrowing 28 (80,0) 29 (82,9)

- IV farrowing 26 (74,3) 27 (77,1)

-V farrowing 22 (62,9) 23 (65,7)

- VI farrowing 16 (45,7) 17 (48,6)

Note: - **p < 0,01

Concerning the body condition of sows at the time of weaning, a trend was
observed whereby sows in the control group were 0.19 points, or 8.2 per cent,
better than those in the experimental group. However, for the remaining
indicators considered, a trend towards superiority was observed in the sows of
the experimental group compared with the control group. Sows in this group
showed signs of oestrus 0.9 days earlier after weaning the piglets and had a 4.0
per cent higher conception rate after the first insemination. This group also
showed a trend towards better survival rates among sows following recovery,
with appropriate protein and amino acid nutrition, as indicated by the results of
the second, third, fourth, fifth and sixth farrowings, at 2.9-5.7 per cent,
respectively. This can probably be explained by the stress experienced by sows
due to restricted protein intake, which activates adaptive mechanisms of
metabolic optimisation in such animals. This is confirmed by scientific
studies [6, 7], which indicate that moderate restriction of protein intake, whilst
maintaining a balanced diet in terms of essential amino acids, activates
adaptive mechanisms of metabolic optimisation. These mechanisms involve a
reduction in the metabolic load on the sows’ bodies and, as a result, lead to a
potential improvement in reproductive performance.

Consequently, the assessment of sows’ reproductive performance under
conditions of reduced protein intake, whilst optimising lysine levels through the use
of a crystalline lysine supplement, revealed no significant deterioration or
improvement in performance indicators; however, it was important for us to also
assess the reproductive performance of breeding boars under similar
conditions (Table 4).

A crude protein deficiency, against a background of partial compensation
for lysine through the use of its synthetic crystalline form, is significantly more
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critical for breeding boars than for sows, as spermatogenesis is one of the most
amino acid-dependent biological processes in the pig’s body.

Table 4. Analysis of the performance of breeding boars in the research groups, x + S-

Indicators

Group of animals

controlled researched
Boars being tested (n =5)
Body condition score, points 3,5+0,16 3,0+0,15
Semen production parameters:
Number of ejaculates assessed 45 43
Ejaculate volume, ml 210,0 £ 2,52 190,2 +4,01+*
Sperm concentration, billion/ml 0,28 + 0,01 0,25 + 0,01*
Proportion of sperm with rectilinear progressive motility, % 82,0 74,0
Fertilisation rate of sows, % 86,0 79,0
Litter size of sows, heads 12,8 £ 0,14 12,1 + 0,18*
Survival rate of boars relative to the start of use, %: 100,0 80,0
Breeding boars in the main herd (n = 3)
Body condition score, points 3,5+0,18 3,2+0,20
Semen production parameters:
Number of ejaculates assessed 60 60
Ejaculate volume, ml 255,4 + 3,11 241,9 + 4,54*
Sperm concentration, billion/ml 0,34 £ 0,01 0,30 + 0,01*
Prop(_)rtlon of spermatozoa with rectilinear progressive 86,0 80,0
motility, %
Fertilisation rate of sows, % 88,0 83,0
Litter size of sows, heads 13,2+ 0,16 12,6 + 0,15+
Survival rate of boars relative to those transferred to the 100,0 67.0

main herd, %:

Note: - *p <0,05; -~. p <0,01; -+ - p <0,001

An analysis of the performance of breeding boars in the research groups
showed that the animals in the experimental group consumed 0.2 kg more feed,
or 7.4 per cent more, than the breeding boars in the control group. This is likely
due to an increased sense of hunger in the boars of this group, caused by
reduced protein content and an imbalance in several essential amino acids
(methionine, threonine, tryptophan, valine and isoleucine), which are at or below
the lower limit of the normal range, whereas protein synthesis is limited not only
by lysine but also by the balance (ratio) of all critical amino acids relative to
lysine. The approach we adopted to feeding the breeding boars in the
experimental group had a slight negative impact on live weight and body
condition scores (the boars tested were 0.5 points, or 14.3 per cent, behind their
counterparts in the control group). However, the negative impact of this feeding
regime on semen quality proved to be significantly greater, leading, accordingly,
to a deterioration in the reproductive function of stud bulls of various ages.

Based on the results of a visual assessment, we observed a certain trend
whereby the breeding boars in the experimental group under examination
showed a reduced rate of growth; they were characterised by a slightly poorer
degree of carcass conformation and slightly weaker overall muscle
development, against a background of a finer skeletal structure compared with
the animals in the control group.

The ejaculate volume of the breeding rams in this experimental group was
19.8 ml, or 9.4 per cent (p < 0.001) lower than that of the control group, against
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a background of a decrease in sperm concentration by 0.03 billion/ml or 10.7 %
(p <0.05) and a reduction in the proportion of spermatozoa exhibiting rectilinear
progressive motility by 8.0 %. As a result, the fertilisation rate of sows using
semen from boars in the experimental group decreased by 7.0 %, and the
number of piglets per litter decreased by 0.7 piglets or 5.5 % compared with the
corresponding figures for animals in the control group. Furthermore, the survival
rate of the boars in the experimental group was 20 per cent lower than their
initial numbers at the start of the trial.

Regarding the breeding boars that were transferred to the main herd, the
situation is as follows: the animals in the experimental group consumed 0.4 kg
more feed, or 12.9 per cent more, than the breeding boars in the control group.
The body condition scores of the breeding boars in the experimental group
tended to be 0.3 points lower than those of their counterparts in the control
group, representing 8.6 per cent.

The actual volume of ejaculate from breeding boars in the experimental
group of the main herd was 13.5 ml, or 5.3 per cent (p < 0.05), lower than that
of the breeding boars in the control group. A reduction in sperm concentration of
0.04 billion/ml or 11.8% (p < 0.05) was also observed in this group, along with a
6.0% decrease in the proportion of sperm exhibiting rectilinear progressive
motility, a 5.0% reduction in the fertilisation rate of sows, and a reduction in the
number of piglets per litter by 0.6 piglets, or 4.6 per cent, compared with the
figures in the control group. Similarly to the boars under investigation, the
survival rate of the breeding boars in the experimental group of the main herd,
relative to their initial number at the time of transfer to the main herd, was 33
per cent lower.

Overall, our results regarding the specific adverse effect of crude protein
deficiency, against a background of partial lysine compensation through the use
of its synthetic form in pigs, demonstrate that this effect is more critical for
breeding boars than for sows. Furthermore, it is worth noting that the use of the
diets administered to the experimental groups, compared with the full-ration diet
of the control groups, had a significantly more critical effect on the young
breeding boars under study than on the boars in the main herd, as the young
organism continues not only to grow (increase in muscle tissue, development of
pronounced meat conformation) but also to develop (ongoing testicular
development, establishment of the endocrine system’s status, and the process
of spermatogenesis). In other words, a deficiency of crude protein in the diet of
young breeding boars undergoing testing - even when an optimal amount of
such an important essential amino acid as lysine is provided - leads to
competition or an imbalance between ‘somatic growth’ and reproductive
capacity [20].

On the other hand, we consider the experiment carried out as a
necessary option for feeding animals during unforeseeable circumstances, such
as martial law, and in situations where the proposed feeding principle and
approach will be of short duration. In such cases, this feeding method can be
regarded as entirely effective and promising. A prolonged deficiency of protein
in the diet of young boars increases the risk of osteochondrosis and weakness
of the skeleton and limbs in particular, which complicates the process of semen
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collection and subsequently leads to the development of immunodeficiency, the
appearance of ulcers, hepatodystrophy and underdevelopment of the
reproductive system [21]. As regards adult boars in the main herd, the
application of this feeding regimen for a short period may reduce the rate of
ammonia synthesis and, consequently, the load on the liver, decrease heat
production, and lower the risk of hepatosis. In other words, for boars in the main
herd, this may even be beneficial, but the key factor remains the impact on
sperm production (maintaining normal sperm concentration against a
background of a slight reduction in ejaculate volume, provided there is a
moderate deficiency of crude protein and essential amino acids) and the
duration of such a deficiency over time.

Conclusions. Practical modelling of the situation and testing of energy-
saving feeding strategies for the main herd of pigs (boars and sows of various
ages) under conditions of limited feed resources have demonstrated that
applying the ‘ideal protein’ principle to animals in these groups is entirely
feasible; however, it should be regarded as a necessary measure for a short
period, for example, one reproductive cycle of sows.

Prospects for further research. A promising area for future research is a
comprehensive study of the use of increased amounts of protein ingredients in
compound feed under conditions of limited feed resources for pigs of different
ages and physiological states.
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AMNPOBALISA ENEMEHTIB EHEPIrOOLWA/HOI roAlIB/l CBUHEM OCHOBHOIMO CTALA
B YMOBAX OBMEXXEHW/X KOPMOBUWX PECYPCIB

C. C. Apanaki,1P. J1. Cycon2
10pecbkunin aepxaBHUA arpapHWin YHiIBEPCUTET,
BYy/. KaHaTHa, 99, m. Ofleca, YkpaiHa, 65039
https://ror.org/000kkaz97
2HCTWYT CBMHapCTBa i arpornpomMuciioBoro snpo6HuyTea HAAH
By/. WBeacbka Moruna 1, m. MNonTasa, YkpaiHa, 36009
https://ror. org/00r693281

MeTa poboTu nonsrana y nNpoBefeHHi anpobauii enemMeHTIiB eHeproowLagHoi rogis/i CBUHEN
OCHOBHOrO CTaja B YMOBax 0O6MEXeHVX KOPMOBWX PECYpCiB 3a BUKOPUCTAHHA MPUHLMNY «ifeanbHOro
npoTeiHy» 079 KHYpiB i CBMHOMATOK pi3HOro Biky. MeToan. HaykoBo-rocnogapcbkuii gocnig 6ys
npoBeAeHuUli 3a 3arajlbHONPUAHATUMA Y CBMHAPCTBI METOAMKAMU Ha CBMHOMATKax-nepLuoonopockax
ripugHoro noxomkeHHsa Fi1 A (Benuka 6ina + naHgpac) Ta TepMiHallbHUX KHypax-nnigHukax. 3a
NPUHLMNOM nap-aHasiorie 6y cd)OpMOBaHi  KOHTPOMbHI Ta A[oCchigHi rpynn TBapuH. KHypu i
CBVHOMAaTKM KOHTPONLHUX Fpyn OTPpUMYyBauIM TWUNOBI 36anaHcoBaHi pauioHn, a TBapuHam AOCNIgHWX
rpyn 3rofoByBa/lM KOMOGIKOPMU 3i 3HWKEHUM pPIBHEM CUPOro npoTeiHy Ta nigBULEeHVM BMICTOM
KPUCT&/TiYHOro Ni3nHY BIANOBIAHO A0 KOHLUEeNuii ««igeaibHoro npoTeiHy». Mo 3aBeplueHHio |l nakTauii
CBMHOMAaTK/ KOHTPO/IbHOI Ta [AOCMigHOI rpyn OTPUMYBa/IM iAEHTUYHI TWNOBI paioHW rogini.
[JocnigpkyBany nokasHWKM Bif T BOPIOBA/IbHOI 30aTHOCTI i NPOAYKTVBHUX XapaKTepucT K CBUHOMAa T OK
npoTarom I-1V onopocy. AN KHYpiB-NNiAHWKIB BU3HAYaNW PIBEHL CMOXMBAHHA KOPMY, NMPOBOAWIN OLHKY
KOHAWLi/ Tina i BiATBOPHOBa/IbHOI 3@ THOCTIi, @ TaKoX BM3HaYa/ M 36epexeHiCTb NMiJHVKIB BiIHOCHO
noyaTKky iX BUKOpUCTaHHA. Pe3ynbTaTu. AHani3 BifTBOPHOBa/ILHOI 34aTHOCTI Ta NPoAyKTUBHOCTI
CBUMHOMATOK 32 YMOBU 3HWXEHOro PiBHA NPOTEIHOBOro XWMBJEHHA Ha (POHI onTuMiI3aLii piBHA Ni3vHYy
BHACNIAOK BUKOPUCTaHHSA 1ioro Ao6aBky y KpUcTanivHiii hopmi He BMSIBMB Cy T TEBOIO MOTipLIEHHA abo
NOKpaLLeHHA OOC/iAKyBaHUX MOKa3HUKIB. MNpoTe An1a KHYpiB-NNigHWKIB AediuuT CcUMporo npoTeiHy Ha
dhOoHi YacTKOBOI MOro KOMMeHcaL,ii Ni3MHOM MaB 3HAYHO KPUTUYHILLI HACMiAKN, OCKIIbKM CrepmMaToreHes
- Ue OoAuH i3 Halbinblw aMiHOKMCNOTO3a/IeXHNX 6i0N0riYHNX MPOLUECIB Yy OpraHiami  CBUHEIA.
CnocTepiranoca CyTTeEBE MOTPLWEHHS TakWX MOKa3HWKIB CNepMOonpoaykuii sk 06'em esakynaTy W
KOHUEeHTpaLis cnepmaTo30i4iB. BUCHOBKW. ®akTuyHe MOJEeNoBaHHA Ta anpobauis enemMeHTIB
€HeproowagHoi rofisni CBMHEN OCHOBHOrO cTafa (KHYypiB i CBUMHOMATOK Pi3HOr0 BiKy) B yMOBax
06MEXEHNX KOPMOBWX PecypciB [0BE/O, WO BUKOPUCTAHHA MPUHUMNY ««ifeanlbHoro NpoTeiHy» AnA
TBapUH UMX FPyn UiIKOM MOX/MBe, MPOTe MOro chig po3rnagaTw SK BUMYLLEHWI 3axif npoTArom
HETPVBA/IOrO Yacy - Hanpuknag, Of4HOro PenpPoayKTUBHOIO UMK/Y Bif TBOPEHHA CBMHOMATOK.

KnwouoBi croBa: cBuHI, JediuMT  KOPMiB, eHeproowagHa rogiens, cupuii  NpoTeiH,
aMIHOKNCNOTHE XVB/EHHS, BiTBOPEHHS, MPOAYKTUBHICTb, CBUHOMATKN, KHYPU-NAIAHNKA
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NOKpaLLeHHA OOC/iAKyBaHUX MOKa3HUKIB. MNpoTe An1a KHYpiB-NNigHWKIB AediuuT CcUMporo npoTeiHy Ha
dhoHi YacTKOBOI MOro KOMMeHcadii Ni3HOM MaB 3HAYHO KPUTUYHILLI HACNIAKKW, OCKINbKN cCnepMaToreHes
- Ue OoAuH i3 Halbinblw aMiHOKMCNOTO3a/IeXHNX 6i0N0riYHNX MPOLUECIB Yy OpraHiami  CBUHEIA.
CnocTepiranoca CyTTeEBE MOTPLWEHHS TakWX MOKa3HWKIB CNepMOonpoaykuii sk 06'em esakynaTy W
KOHUEeHTpaLis cnepmaTo30i4iB. BUCHOBKW. ®akTuyHe MOJEeNoBaHHA Ta anpobauis enemMeHTIB
€HeproowagHoi rofisni CBMHEN OCHOBHOrO cTafa (KHYypiB i CBUMHOMATOK Pi3HOr0 BiKy) B yMOBax
06MEXEHNX KOPMOBWX PecypciB [0BE/O, WO BUKOPUCTAHHA MPUHUMNY ««ifeanlbHoro NpoTeiHy» AnA
TBapUH UMX FPyn UiIKOM MOX/MBe, MPOTe MOro chig po3rnagaTw SK BUMYLLEHWI 3axif npoTArom
HETPVBA/IOrO Yacy - Hanpuknag, Of4HOro PenpPoayKTUBHOIO UMK/Y Bif TBOPEHHA CBMHOMATOK.

KnwouoBi croBa: cBuHI, JediuMT  KOPMiB, eHeproowagHa rogiens, cupuii  NpoTeiH,
aMIHOKNCNOTHE XVB/EHHS, BiTBOPEHHS, MPOAYKTUBHICTb, CBUHOMATKN, KHYPU-NAIAHNKA
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Meta.  [Jocnigntn  BIiATBOPHY  3[4aTHICTb  ABOMOPOLHUX
CBMHOMATOK  [aHCbKOi  cenekuii 3a 1X MOegHaHHA 3
TEPMIH&UTBHUMM  KHYpaMu Y BITUM3HAHMX YymoBax. Metoauw.
EkcnepvmMeHTasibHa 4actMHa pobotn 6yna BUMKOHaHa Ha 6asi
TOB “Bepga Moainns”. 3 MeTol0 BYBYEHHS BiATBOPHOT 34aTHOCTI
CBVHOMATOK 3a TPWUMOPOAHWX MOEAHAHb 3 TepMiHaIbHUMU
KHypamy  6ynu  cpopMOBaHi  4YoTUpWM  rpynu  TBapwH, L0
cKnafanncsa 3 ABOMOpoAHMX MaTOoK Bif NOEAHaHHA naHapacis (/1)
3 Be/iMKoto 6inoto (BB) noponoto 3 nofanblumm iX NOEAHaHHAM 3
TepMiHa/IbHUMU  KHypamu nopig, gtopok (4) T1a n'etpeH (IM).
Ha ocHOBI abCcoMIOTHMX MOKa3HWUKIB PO3PaxoBYBaBCS iHAEKC AN
KOMIM/IEKCHOT OLiHKM BiATBOPHOI 34aTHOCTI cBMHOMATOK - CIBAC.
Pe3ynbTtatv JocnigkeHb onpauboByBaiM MeTOAOM BapiauiiiHOT
cTatucTukn. PesynbTatu. MOpPIBHAHO 3 TpaAWLiiHO NPUIHATOL,
TpUBaNiCTb MNOPOCHOCTI 6yna 6inbwow Ha 2,67-3,53 pobw.
3a NokKasHVKOM KiNbKOCTI MepTBOHAPOMKEHUX nopocat
GiNbWMMN 3HAYEHHAMMW BUPI3HAINCS ABOMOPOAHI MaTku B6 */,
AK 3a X MOEAHAHHA 3 KHypamu [IOpoK, Tak i 3 KHypamu M'eTpeH
(p < 0,05). MoegHaHHa (BB*M)*M Big3Havanocs  6Ginbwmm
3arafibHM  YUC/IOM  HApPOKEHUX MOPOCAT, Xoya UA pisHULA
MOPIBHSAHO 3 iHWMMKM Gyna HeBiporigHow. 3a BenMKOMMigHICTIo
BULLMMM  3HAYEHHAMW BUPISHANNCA MOEAHAHHA [BOMOPOAHUX
MaToK 3 KHypamu nopogy Atopok. Mpu LpoMy ABOMNOPOAHI MaTKu
BB*/T 3a X MNOEAHaHHA 3 KHypamu [IOpPOK  BiporigHo
nepesBepLUyBasiM 3a UMM MNOKa3HUKOM noedHaHHA (J1*BB)*MM Ha
932 % (p < 0,05) Ta Ha 8,70 % - noegHaHHA (BB*M)*M
(p <0,05). Binbwa yncenbHiCTb NOPOCAT, Aki 6ynM nepesefeHi
Ha LWITy4yHe BUrofoBYBaHHA, Oyna y MOEAHAHHAX ABOMOPOAHUX
CBMHOMATOK 3 KHypamu ropoau M'eTpeH. 3a nokasHuKamy macu
THi3ga Ta cepefHbOi Macy OAHOTO MOPOCATU MPWU BifJlyHYeHHi
GiNblli  3HAYEHHA OTpUMaHi 3a MNOEAHAHHA  A4BOMOPOAHMX
CBUHOMATOK 3 KHypamu nopoau Awopok (p < 0,05). Buwwmm pisHem

3HauyeHb 3a iHgekcom CIBAC Big3HavasMcs  NoegHaHHA
[BOMOPOAHMX CBUHOMATOK 3 KHypamu M'eTpeH. BUCHOBKW.
PesynbTtat  OUiHKM  BIiATBOpPHOI  34aTHOCTI  ABOMOPOAHMUX

CBMHOMATOK 3a X MOEAHAHHA 3 TepMiHa/IbHUMU KHypamn Yy
BITUM3HAHMX  yMOBax  CBiguaTb MNP0  BWCOKWA  piBEHb
NPOAYKTMBHOCTI  BCIX  AOCNIMKEHUX  BapiaHTiB  MOELHAHb.
Mpn UbOMY, MOEQHAHHS CBMHOMATOK Befvka 6ina * naHgpac 3
KHypamy Mopoau AI0pOK XapakTepu3yBasioCs BULLMM  PiBHEM
3HayeHb 3a NOKa3HMKOM Macy rHi3ga npu BigaydeHHi Ha 10,58 %
(p < 0,05), a 3a NOKasHMKOM cepefHbOi Macu OOHOro MOPOCATU
npy BignyyeHHi - Ha 854 % (p < 0,05) nopiBHAHO 3
NoeAHaHHAMM CBUHOMATOK NaHgpac X Benuka 6ina 3 kHypamu
nopoay M'eTpeH. 3a KOMM/IEKCHOI OLiHKM BiATBOPHOI 34aTHOCTI
CBMHOMATOK, BULLUMMU 3HavyeHHAMU iHaekcy CIBAC BupisHANMcA
noeAHaHHsA  [BOMOPOAHUX CBMHOMATOK 3 KHypamu M'eTpeH
(124,95-125,90 6ana) nopiBHAHO 3 NOEAHaHHAMU ABOMOPOLHUX
CBMHOMATOK 3 KHypamu nopoam Awopok (118,49-124,06 6ana).

KntouoBi cnosa: cBuWHI, BigTBOpHa 3aaTtHicTb, CIBAC, Benuka
6ina, naHapac, TepmiHanbHI KHypuW, AaHCbKa cenekuisi, iHAeKCu.
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Ana umtyBaHHA (3a ACTY 8302:2025): |
Byraii |. O. BigTBOpHa 34aTHICTb [BOMOPOAHMX CBUHOMATOK [aHCbKOI Cefiekuii 3a TOBapHOro
BUPOGHUMLTBA CBUHUHU. CBMHAPCTBO i arpornpomMuc/iioBe BUPOGHULTBO @ MDXBIZOM. Temar. Hayk. 36. /
IH-T cBuHapcTBa i AMB HAAH. Montasa, 2026. Bun. 7(85). C. 20-30. https://doi.org/10.37143/2786-
7730-2026-7(85)2

Bctyn. CBMHapCcTBO 3aBxau Oyno NpPOBIAHOK /1aHKOK TBapUHHMLTBA
YkpaiHn. BogHoyac Ha CbOrogHi BOHO He no36assieHe HeraTUBHWUX HacNigKis,
NOB’A3aHMX 3i CBITOBOK | BITYN3HAHOK E€KOHOMIYHOK KPU30H, adipuKaHCbLKOH
4yymoO, IMMOPTOM  CeNekuiiHOro MaTepiasly Ta npoAaykuii CBMHapCTBa,
CMPOMOXHICTIO HacCefleHHs,, a Hapa3i - BOEHHOK arpecielo pdy, Sk y Ccymi
NPM3BOAATb [0 3MEHLUIEHHA MOPOAHOro cknagy raysi, noronis’s, KifbKOCTi
rocnofapcTes 3 PO3BEAEHHS CBUHEW, 06cAry BUPOOHMLTBA  MPOAYKLUIT,
3HUKHEHHIO /IOKa/IbHUX  BITUM3HSAHMX nonynsauii - Towo [1].  Monpu  ue,
CBMHAPCTBO  MPOAOBXYE  3a/MWATUCA  OAHIEWD 3 TOJIOBHUX  rasly3ei
TBApMHHMLTBA I Bidirpace Bax/vMBY POJib B €KOHOMILI KpaiHM Ta B [AOCATHEHHI
NPOAOBO/ILYOI Ge3nekn. Y CBUHAPCTBI OTPUMYHOTb BaXK/IMBI Ta KOPWUCHI A/1A
NOACHLKOro opraHiamMy MNpPoAyKTU XapyyBaHHSA, AK-0T M'SICO, caslo, CyOnpoayKTu.
CBMHUHA € BaX/IMBOK CUPOBMHOK A1 MEepepooHnX NignpueEMCTB Xap4oBoi
MPOMUCNOBOCTI A1 BUTOTOB/IEHHS OEKOHY, LUMHKM, KOBOAC, COCUCOK i Pi3HMX
KoHcepBiB. Llkipa Ta wWeTMHa CBWMHEW BUKOPUCTOBYKTLCA B JlErKiA
npomucnoBocTi [2]. BignosigHo, npo6niemMa 3abe3neyeHHs HacesieHHA YKpaiHu
M'ACOM Ta M'ACOMPOAYKTaMM B HanOGNWXK4Yi PokM Moxe OyTM BupilleHa
NnepeBaxHO LUNAXOM PO3BUTKY Ta 3MiLHEHHA rasysi cBuHapcTea. Came npo ue
CBIQUMTbL | NpakTuka nepeaoBoro ceiToBoro gocsigy [3-5]. CeBuMHapCTBO Mae
3Ha4Hi  pe3epBM ONA  NIABULLIEHHST  peHTabesnibHOCTI.  IHTeHcudikauis
BMPOGHNLTBA Ha BHYTPILUHLOMY PUHKY MEBHOK MIPOK OOMEXYETLCHA NMOTOYHOK
KyniBe/IbHOK CMPOMOXHICTIO HacCesleHHsl, NpoTe 1 3POCTaHHS OYiKYETbCHA B
nepcnektusi. Kpim Toro, nornvbneHHsa iHTerpauii YkpaiHm Ao €Bponencbkoro
Coto3y, NMOBIPHO, BIOKPWE HOBI MOX/MBOCTI AN PO3LUMPEHHSA ekcnopTy [6, 7).

Cnifg TakoX BpaxoByBaTW, O HUHI 36epiraceTbCs 3a/1eXHICTb BITYN3HAHOIO
CBMHapCTBa Bif 3apybDKHOI cenekyii. Tak Ha AYMKY HU3KA HayKoBLiB, 3a
octaHHi 30 pokiB 4YacTka BM/AMBY 3apyODKHOI Cenekuii y CBUHApPCTBI cTana
OOMiHAHTHOK. HuWHI B YKpaiHi nNpoOBIAHOK € [aHCbKa Cesnekuis, sKky
BMKOPUCTOBYIOTb MNEepeBaXHO MPOMWUC/IOBI TrOCMOAapCcTBa, HATOMICTb 4acTka
TBApWH BITYN3HAHOI cenekuii Bnasia A0 Takol, WO He 3YMOB/IKOE CYTTEBOrO
BM/MBY Ha rasly3b. BogHouyac y BITUM3HAHUX YMOBax YTPUMaHHA Ta roAisni
CBWHEWN IMNOPTOBaHI TBAPWHW He 3aBXAW MNPOAYKTMBHIWI 3a BITUM3HAHUX, LLO
NnoB'A3aHe Hacamnepes i3 He3a[oBiNIbHOK ajanTauield CBMHEN 3aKopAOHHOI
cenekuii 4O MiCUeBMX reokniMaTUYHUX Ta eni3ooTUYHUX YMOB YKpaiHu [8-13].
3a TOBapHOro BMPOOHULUTBA NPOAYKLIT CBMHApPCTBA OCHOBHWUM €/1eMeHTOM
Pi3HOMAaHITHMX TEXHOMOriA, CBOEK Yeprow, € BipHA opraHizauisi cucTtemu
MPOMUC/IOBOr0 CXpeLLyBaHHS Y1 NOPOAHO-IHINHOT ri6puaunsadii. OcHOBOW AN
LUMX CUCTEM € YMCTONOPIAHI TBAPUHM MAEMIHHUX cTag. [lonpu Te, WO B KpaiHi
HasiBHWI [OOCTaTHbO LUMPOKUIA NNEMIHHWA CKnaf, Yy CBWHAPCTBI YKpaiHW B
Pi3HOMAaHITHMX CUCTEMAaxX CXpellyBaHHA Ta MNOPOAHO-MIHIAHOT ribpuan3adii
OCHOBHOK MaTepuHCLKOK DOPMOI0 € CBUHI BENMKOI 6i/10l nopoan Ta TBapuHU
oAepxaHi Npu noeaHaHHI nopig Benvka 6ina i naHapac [9, 14-18]. Mpu ybomy
came BiATBOPHa 34aTHICTb CBMHOMATOK € OAHMM 3 BU3HAYasIbHUX €1eMEHTIB
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e(0eKTUBHOCTI 3arajibHOro BUPOOGHULTBA CBUHUHW SIK Ha PiBHI TOBapHUX, Tak i
naemMiHHUX rocnogapcTs.

OmKe, BpaxoBywW4M BCe BULLEBUKNALEHe, AOCMIMAKEHHA Y BITYUIHAHUX
yMOBax BiATBOPHOI 34aTHOCTI A4BOMOPOAHMX CBMHOMATOK AaHCbLKOI cenekuii 3a
X MNOEAHAHHA 3 TepMiHa/NIbHUMW KHypamMu € akTya/lbHUM Ta Mae MnpakTtuyHe
3HAYEHHSA. Y UbOMY 1 Nondrana mMeta Halloi poboTu.

Matepiasin Ta MeTOoAM [oOcChnigkeHb. EkcnepuMMeHTasnibHa 4actuHa
po6otTn 6yna BMKOHaHa Ha 6a3i TOB "Bepa Mopinna” (TepHoninbcbka 0671.,
rigsonouncbkuin p-H, ceno Moginns) 3a 3ara/ibHAMKU NPUHLMNaMK NPOBELEHHS
pocnimpkeHo [18]. 3 MeTO BUWBYEHHA BIATBOPHOI 34ATHOCTI CBMHOMATOK 3a
TPUNOPOLHUX MOEAHAHb 3 TEPMIHA/IbBHUMU KHypamu Oynn ccpopmMoBaHi YoTupu
rpynn TBapuH (Tabn. 1), Wo cknagasvcs 3 ABOMNOPOAHUX MaToK Bif, NOEAHAHHS
naHapacie (J1) 3 Benukow 6inoto nopogoto (BB) (I, I rpynn 3a npsMux
noegHaHb, I, IV - 3a 3BOPOTHUX MOEAHAHb) 3 MOAA/IbLUMM MOEAHAHHAM LMX
OBOMOPOAHMX MAaTOK 3 TepMiHaUIbHUMWU KHypamu nopig Awopok (4) Ta
m'etpeH (I).

Tabnuua 1. Cxema gocnimkeHb

MoegHaHHA nopifg,

Mpynun TpunopigHe

ngpVIH CsurHOMAaTKM KHypu n% e AHF;#H a
nopoga n nopoga n

i rMBb 15 il 3 "BB"A

ii BBx/1 15 il 3 (BBXN134,

L rMBb 15 n 3 (1xBBMN

v BBX/1 15 n 3 (BBxN™N

MiggocnigHMX  CBUHE  rogyBasii  MOBHOLHHUMKW  MOBHOPALOHHUMU
KOMGIikOopMamK 3rigHO 3 HOpPMamW roAis/i NNEMIHHUX TBapWH Ta BigNoBiAHO A0
dpizionoriyHmx notpeb [19].

Y CBMHOMATOK BpaxoBYBa/lA HACTYMHi MOKa3HWKM  MPOAYKTUBHOCTI:
TPUBaIICTb NOPOCHOCTI (4i6); 3arasibHy KifIbKICTb HapOMXKEeHUX NopocAT (ronis);
6aratonigHiCTb (YMCNO XMBUX MOPOCAT MPU HAPOPKEHHI, TOMiB); Macy rHisga
MOPOCAT Ta iX IHAMBIAyasibHY Macy npu HapomMKeHHi (Kr); KisibkicTb (rosi.),
iHAMBIAyanbHY Macy (Kr) Ta mMacy rHizga nopocart npuv BianyyeHHi y 28 ai6 (kr),
30epexeHicTb NopocAT A0 BiglydeHHA (%). TakoX Npu HapOMKEHHI MOpoCcAT
MOrHi340BO BpaxoByBa/n 3arasibHy KINbKICTb MepPTBOHAPOHKEHMX,
MyMidpikoBaHUX N0AIB Ta HAPOMKEHNX CNnabkux NopocsT (ronis).

Ha ocHOBi abCOMTHMX MOKa3HUKIB po3paxoByBasiM  iHOEKC 41
KOMMJ/IEKCHOI OLiHKN BiATBOPHOI 34aTHOCTI cBMHOMATOK - CIBAC (cenekuiiHunii
iHAEKC BiATBOPHOI 34aTHOCTI (BiATBOPHOBasIbHUX SAKOCTEN) cBUMHOMATOK [20]), 3a

doopmynoto (1):
CIBSAC = 6X1 + 9,34(X2/Xa), 1)
fe: CIBAC - cenekuiliHnii iHAeKC BifTBOPHOI 34aTHOCTI (Big TBOPHOBA/IbHUX IKOCTE) CBUHOMATOK,;
X1- 6araTonnigHicTb, ron,;

X2- maca rHisga nopocsT npu BigyYeHHi, Kr;
X3- poba BifnyvyeHHs
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PesynbTatm  gocnijkeHb  onpauboByBa/IM  METOAOM  BapiauiiHOl
ctatuctukn [21]. Mposoauau anocTepiopHi mornapHi NOPIBHAHHA 3a KpUTepieM
Totoki npn napameTpuyHoMmy ANOVA. [n1s CcTaTUCTUYHOIO aHasisy AaHux
BMKOpUCTOBYBasIn nporpamy Microsoft Excel.

Pe3ynbtatn AoCNimMKeHHS Ta X O6GroBOpeHHs. Pe3ynbTaTh OLiHKN
TPMBA/IOCTI  MOPOCHOCTI  ABOMOPOAHMX CBUHOMATOK 3@ MOEAHAHHA 1X 3
NPUKIHLEBMMI (bopMamMKn KHYPIB BKasylTb Ha TpuBanilunii nepiod NOPOCHOCTI
MOPIBHAHO 3 TpagUUIAHO NpuitHaTUM (114-115 pgi6) [22] (pyc. 1). Tak, no pisHuX
rpynax OaHWin MNOKasHWK KoMmMBaBCHA B Mexax Big 116,67 go 117,53 pgobu i
MOPIBHAHO 3 TpPaAMLUINHO MPUIAHATOK TPUBAUTICTIO NMOPOCHOCTI 6yB GiNbLUMM Ha
2,67-3,53 pobw.

117.6 117,53

117.4

S}

117.2

117

O 000 OSXOSF

116,8

116.6

°

116.4

116.2
Mpynun

O (JIxBB)xA, a (BbxJ1)x/4 O (1xBB)xTI 0 (BBxJ1)xI

Puc. 1 TpuBasnicTb NMOpPOCHOCTIi CBUHOMATOK

BiporigHoi pi3HMUi MK BCiMa OUIHEHMMM rpynammy BCTAHOB/IEHO He 6yro.
OfHak 3a BUKOPUCTaHHA KHYpIB MOPOAM AKOPOK 3a Pi3HMX BapiaHTiB NOEAHAaHb
TpuBaNiCTb NOPOCHOCTI nepebysasia B Mexax 117,20-117,53 pobu, Togi SK 3a
BMKOPUCTaHHA NAIAHUKIB NOpoanM METPEH LN MOKa3HWK CTaHOBMB BiAMNoOBIAHO
116,67-116,93 nobw.

3a BIiATBOPHOBA/IbHUMM O3HaKaMy CBMHOMATOK (Tabn. 2), BiporigHy
pisHULO BCTaHOBJ/IEHO 3a  TakMmu NnokasHuKamu, AK  KiJIbKICTb
MepTBOHAPOMKEHNX NOPOCAT Ta BE/IMKOMAIAHICTb.

3a NOKa3HUKOM  KiJIbKOCTI  MEePTBOHAPOXKEHMX MOPOCAT  GiSlbLLUMMM
3HaYEeHHAMM BUPI3HANUCA ABOMOPoAHI maTtkM BB*/1 Ak 3a iX noegHaHHA 3
KHypamn [poK, Tak | 3 KHypamMmu N'eTpeH (OCTaHHE MNOEAHAHHA CYTTEBO
pi3HUI0CA nopiBHAHO 3 BapiaHTamun (BB*1)*[ ta (J1*BB)*MN - p<0,05).

BogHouac, came noegHaHHA (BB*M)*MM  Big3Havanoca Hanbinbwmm
3ara/lbHUM  YAC/IOM  HapOMKEHUX MOPOCAT, Xo4ya MOPIBHAHO 3 iHLIMMMU
NOeAHaHHAMM LA Pi3HWULS Bya HeBIporigHOL.
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Tabnvua 2. BigTBOpoBasibHI O3HaKM CBMHOMATOK 3a Pi3HMX NOEHaHb nopig, X = S x

MepTBO- Maca
Bcboro Barato- . Benuko-
n A HapOKEHNX rHisga npm R
O€EHaHHA HapOKEHNX nAigHIiCcTb, . nAigHIicTb,
MOPOCHT, HapOKEHHI,
NMOPOCAT, ro/. rosn. Kr
rosn. Kr
(NxBB)xA4 18,67+0,481 16,73+0,529 1,93+0,384 26,050,913 1,56%0,026
(BBxJ1)xA, 18,600,727 15,67+0,733 2,93+0,236 25,19+1,179 1,61+0,039
(NxBB)xI 19,33+0,502 17,33+0,481 2,0040,247 25,15+0,440 1;4610’043
(BBEXJT)xI 20,47+0,654 16,93+0,357 §%53§0’622 24,87+0,362 1,470,030

1*

o . . o o o % oo,

T e e ey ey %

CTOCOBHO 4unc/ia XUBUX NOPOCAT HA OMOPOC BULLMM PIBHEM (OAHAK TakoX

6e3 BiporigHUX pi3HMLb) Big3Ha4Ya/MCs CBMHOMATKM noegHaHHa (J1*BB)*M.

HalMeHLWM 3HaYeHHAM 3arasibHoro Yncsia NopocAT NpPU HapOMKEHHI (B TOMY

ymcni M KUBUX) BUPI3HANOCHA MOeAHaHHSA MaTtok BB*/1 3 kHypamn nopoau
[OHOPOK.

3a Macow TrHi3ga npy HapOMKEHHI BIPOTgHUX PISHULL MDK rpynamu
BCTAHOBMEHO He Oyno. Pi3HMUA MK Halbibll KOHTPACTHAMM 3@ UMM
nokasHukom rpynamu (I i 1V) ctaHosuna 4,74 %.

3a BeMKONNIOHICTIO  BUWMMK  3HAYEHHAMWU  BUPI3HANNCA  BapiaHTu
NOEQHAHHA [OBOMOPOAHMX MaToK 3 KHypamu rnopogu pAopok. [Mpn  uybomy
ABornopogHi mMaTtkM BB*/1 3a X NOEAHAHHA 3 KHypamu [AKOpPOK BiporigHo
nepesepwysa/in 3a UMM NoOKasHWMKOM noegHaHHa (JT*BB)*MN Ha 9,32 %
(p <0,05) Ta Ha 8,70 % - noegHaHHA (BBE*M)*I (P < 0,05).

BpaxoByoun NOTOKOBICTb TEXHO/IOrIT TOBAPHOrO BUPOOHMLTBA, BIACYTHICTb
HeOoOXiAHOCTI YITKOI iAeHTUddiKawuii NMOXOMKEHHSA KOXHOIO0 TOBAPHOIO MOPOCATH
Ta notpeby B 3abe3neyeHHi MakCUMasibHOI BUPIBHAHOCTI B MeXax BigJlyyYHUX
rpyn nopocAT, TMOPIBHAHO 3 MJIEMIHHUM BUPOOHMLTBOM, 3@ TOBapHOro
BMPOGHNLTBA BUKOPWUCTOBYETLCA Takuid nigxid, $SK MepeBefeHHs YacTuHM
MOPOCAT Ha LUTYYHE BUrOAOBYBaHHA. [Mpu LbOMY Mg CBMHOMATKOK 3a/1MLLAKTb
no 14 nopocAT Ha BUro4OBYBaHHA. BiAnoBIAHO BPaxOBYETHCHA UUCESIbHICTb
MOPOCAT, L0 nepeBefeHi Ha LWTy4yHe BUIOAOBYBAHHA MNICAS  OTPUMaHHS
MOJ1031Ba Bif, cBMHOMATKK (Tabn. 3).

Tabnmuya 3. Noka3HVKM BIATBOPHOI 34aTHOCTI CBMHOMATOK MpuW BigJ/Tly4deHHI NOPOCAT
Ha 21-i peHb

MepeBeneHo Ha KinbkicTb

LITYYHe NopocAT npu Cepeans 36epe-

MoeaoHaHHA i P P Maca rHisga, kr maca 1 xe-
BUroAoBy- BITYHEHH, NnopocATU, Kr  HiCTb, %

BaHHSA, ros. ron. ' ’

(IxBB)xA, 2,73+0,529 11,730,457 70,94+2,997 6,050,143 83,81

(BBxJ1)xA, 1,67+0,733 11,67+0,218 73,411,309 6,32+0,160 83,33

(IxBB)xMN 3,330,481 11,400,389 65,642,396 5,780,166 81,43

1* 1*
(BBxJ1)xMN 2,93+0,357 12,07+0,236 70,01+1,242 5,82+0,102 86,19

Movvimivr: 3a Kourrepiem Tera (NopiBHSHHA MbKYCiva 4 rpyriavv); Josipunii iHTepsan: 0,95 - * 0,99 - * 0,999
- F %~ MaE AOCTOBIpHY pizHvLEO 1o 5(BBX/T) x$1,

Binblla uMcenbHICTL MOPOCAT NepeBefeHMX Ha LUTYyYHe BWrof0BYBaHHS
6yna y noeAHaHHAX ABONOPOAHMX CBMHOMATOK 3 KHypaMu nopoau meTpeH.
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BiAHOCHO KINbKOCTI MOPOCAT MpW  BiAJTyYEHHI, BIPOriAHOT PI3HULI MK
Pi3HMW MOEAHAHHAMU OTPMMAHO He Oys0: Leil MOoKa3HWK 3a Pi3HMMK rpynaMu
KonmeaBcs B mexax Big 11,40 oo 12,07 ron.

3a nokasHuKamu Macu rHi3ga Ta cepefHbOi Macu OAHOro MOPOCATU Npu
BiA/ly4YeHHi  OiNblui  3HAYEHHSA OTpUMaHi 3a MNO€AHaHHA  [ABOMOPOAHUX
CBMHOMATOK 3 KHypamy nopogu AKpoK. Tak noegHaHHA cBuHomatok BB*/1 3
KHypamMmu nopoau APOK MnepeBepllyBasio MOEAHAHHA CcBMHOMATOK J1*BB 3
KHypamu nopoan MmeTpeH 3a MOKasHUKOM Macu THi3ga npu Big/lyd4eHHi Ha
10,58 % (p < 0,05), a 3a nokasHMKOM cepefHbOi Macu OAHOro MOPOCATU MpK
Bi/1y4eHHi - Ha 8,54 % (p < 0,05).

BiAHOCHO 36epeXxeHOoCTi NOpPOCAT A0 BiA/ly4YeHHS 3HAYHUX PO36DKHOCTEN
MK rpynamMu BCTaHOB/IEHO He Oyo. Lleil nokasHWK KoMMBaBCA B Mexax Bif
81,43 0o 86,19 % 3 Pi3HMLEID MiXX HabINbLL KOHTPACTHUMM FpynamMn Ha piBHi 4,76 %

Po3paxyHok iHgekcy CIBAC 6yB npoBefeHuin 3 ypaxyBaHHAM (pakTU4HOT
6araTonnigHOCTi CBUMHOMATOK (puc. 2).

128

125,9
126

124
122

120
X

118
116

114
My

H (JIxBb)x 4, m (BbxJ/1)x 4 H (J1xBB)xI W (BExJ1)xIN
Puc. 2 OuiHka 3a iHaekcom CIBAC

BusHayeHo, WO BUWMM piBHEM 3HavyeHb 3a iHAekcom CIBAC
Big3HaYannMca MNoefHaHHA [BOMOPOAHMX CBMHOMATOK 3 KHypamu MNOopoau
METPEH NOPIBHAHO 3 NOEAHAHHAMU TakMX MaToK 3 KHypamu MopoAun AHOPOK.

BucHoBKM. 3a  pesynbTraTtamum  OUiHKM  BIiATBOPHOI  34AaTHOCTI
OBOMOPOAHMX CBUHOMATOK 3a 1X MOEAHAHHA 3 TepMIHA/IbHUMU KHypamn Yy
BITUM3HAHMX YMOBax 3’ACOBaHO, IO MaE MicLe BMCOKUA piBEHb NPOAYKTMBHOCTI
BCIX [AOCNIMKEeHUX BapiaHTIB NoefgHaHb. [lpu ubOMy, MNOEAHAHHSA TiIGPUAHUX
CBMHOMATOK nopig Benuka 6ina X naHgpac 3 KHypamu MNopoau  [AKpOoK
XapaktepusyBasioca BIpPOrigHO BULIMM pPIBHEM 3HAYeHb Macu THi3ga npu
Big/ly4eHHi (Ha 10,58 %, p < 0,05) Ta cepefHbOI Macu OAHOr0 MOPOCATU NP
Big/lydeHHi (Ha 8,54 %, p < 0,05) nopiBHAHO 3i CBMHOMATKamMu nopig naHgpac X
Besivka 6ina 3a X NoefHaHHA 3 KHypamuy nopoau MeTpeH. 3a KOMMIEKCHOI
OLiHKM BIATBOPHOI 34aTHOCTI CBMHOMATOK, BULWM pPIBHEM 3Ha4yeHb IHOEKCY
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CIBAC Bupi3HAnnCcA noegHaHHA ABOMOPOAHMX CBMHOMATOK 3 KHypamu nopoau
metpeH (124,95-125,90 6Gana) nNOPIBHAHO 3 MOEAHAHHAMMU  MOAIGHUX
CBMHOMATOK 3 KHypamu nopoau aropok (118,49-124,06 6ana).

MepcnekTuBn noganblunx OOCNIMKEeHb. [OoUisIbHO MPOBECTU OLHKY
NposBYy eeKkTy retepo3ncy 3 MeTO BCTAHOB/IEHHA Kpawux MnoeaHaHb A/1A
BMPOBa)KEHHSA Y BITYN3HAHMX rocrnogapcraax.
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REPRODUCTIVE CAPACITY OF TWO-BREED SOWS OF DANISH SELECTION IN PORK
PRODUCTION

I. O. Buhai
Institute of Pig Breeding and Agroindustrial Production NAAS
1 Shvedska Mohyla Str., Poltava, Ukraine, 36009
https://ror. org/00r693281

Objective. To study the reproductive capacity of two-breed sows of Danish selection at combining
them with terminal boars in domestic conditions. Methods. The experimental part of the work was carried
out on the basis of LLC “Veda Paodillia”. In order to study the reproductive capacity of sows in three-breed
combinations with terminal boars, four groups of animals were formed, consisting of two-breed sows from
the combination of Landraces (L) with Large White (LW) breed with their subsequent combination with
terminal boars of Duroc (D) and Pietren (P) breeds. Based on the absolute indexes, an index for a
comprehensive assessment of the reproductive capacity of sows - SIVIAS - was calculated. The results of
the studies were processed by the method of variational statistics. Results. The duration of farrowing was
longer by 2.67-3.53 days compared with the traditionally accepted one. In terms of the number of stillborn
piglets, two-breed sows L.W*L were distinguished by higher values, both when combined with Duroc boars
and Pietren boars (p < 0.05). The combination (1 W*L)*P was characterized by a higher total number of
piglets born, although this difference compared to the others was insignificant. In terms of high fertility, the
highest values were obtained for the combinations of two-breed sows with Duroc boars. At the same time,
the two-breed LW *L sows in their combination with Duroc boars significantly exceeded the combination
(L*LW)*P by 9.32 % (p < 0.05) and the combination (LW*L)*P by 8.70 % (p < 0.05). The greater number
of piglets that were transferred to artificial feeding was in the combinations of two-breed sows with Pietren
breed boars. In terms of the indexes of the weight of the litter and the average weight of one piglet at
weaning, the higher values were obtained for the combinations of two-breed sows with Duroc boars
(p <0.05). The highest level of values according to the SIVIAS index was noted for the combinations of
two-breed sows with Pietren breed boars. Conclusions. The results of the assessment of the reproductive
capacity of two-breed sows when combined with terminal boars in domestic conditions indicate a high level
of productivity of all studied combinations. At the same time, the combination of Large White x Landrace
sows with Duroc boars was characterized by a higher level of values for the litter weight at weaning by
10.58 % (p < 0.05), and for the average weight of one piglet at weaning - by 8.54 % (p < 0.05) compared
to the combinations of Landrace x Large White sows with Pietren boars. In a comprehensive assessment
of the reproductive capacity of sows, the highest values of the SIVIAS index were observed in the
combinations of two-breed sows with Pietren boars (124.95-125.90 points) compared to the combinations
of two-breed sows with Duroc boars (118.49-124.06 points).

Keywords: pigs, reproductive capacity, SIVIAS, Large White, Landrace, terminal boars, Danish
selection, indexes
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Bmkonn,  OKpiM  BMPOGHMLTBA  OCHOBHOMO  HaWiLjiHHILIOrO
NPOAYKTY XapuyBaHHS - Mefly, BUKOHYIOTb BenyesHy poboty 3
3aMUNEHHS  CiNlbCbKOrOCNoAapCbkUX KynbTyp, Y TOMY YMUCHIi
COHSILLHWKY, B  pe3ynbTaTi 3HAa4YHO  NiABWLLYOYM  1AOrO
BPOXalHICTb Ta BWXig, OAii 3 OAUHULI MO, WO Mae Bax/MBe
HapogHorocnogapcbke 3HaYeHHA oo 3MiLHEHHSA
NpPoA0BO/LYOT 6e3Mekn Ta eKCNOpPTHOro noTeHuiany YkpaiHu.
OCHOBHMM (DaKTOpOM, L0 BMW3HA4Ya€ PpiBEHb YpOXalHoCTi
COHSILLHWKY, €  3abe3neuyeHiCTb  KBITOK  MepexpecHum
3anuieHHaM. Tpy6uyacTi KBiTKM COHSLLHWKY No6yAo0BaHi Takum
YMHOM, LU0 3a3BMYa BUK/IOYAETLCA MPOLEC CaMO3amnuIeHHS.
Y niTepaTypi € AaHi NpPo MOXNBWIA Nepexif, KBITOK COHSILLHMKA
[0 4acTKOBOrO camo3anusieHHa 3a HeCnpuAT/IMBUX YMOB, ane
Take SIBMLLE MOBHICTIO BUK/IIOYAETLCA Ha Ai/IsiHKax ribpuamsauii
COHSAILLHUKY 4epe3 abCoNoTHY BIACYTHICTL NWUAKY Y KBITKax
MaTEepPVHCbKMX JliHil cTepunbHux ¢iopM. MeTa AocnifXeHb
nonarana y BMBYEHHI Ta OOrpyHTyBaHHI  AOUiNLHOCTI
BUKOPUCTAHHA  MeOOHOCHMX  64pKin  AK  060B'A3KOBOro
arpoTEeXHIYHOro 3axofy A8 3anuieHHs 6aTbKiBCbKUX MiHili Ha
AinsHkax ribpuamsadii  coHAwHWKY. MeToan. [lonboBuii -
crocTepexeHHsa 3a asamMnm pocTy | PO3BUTKY POC/IVH;
NabopaTopHWil - BCTAHOBMEHHSA AKOCTI HACIHHA Ta CTPYKTypw
BPOXalo; MareMaTuyHO-CTaTUCTUYHWUIA - AUCNepCiiHui aHani3
pesynbTaTis AocnigpKeHb. Pe3ynbTatn. BCTaHOBMEHO, WO Ha
AinsHKax ribpuamsaii COHSALWHNKY MeAOHOCHI 6KONM aKTUBHO
XapuyBa/IMCA  Ha  KBITy4AX KOLUMKaX MAaTEPUMHCBLKOI  Ta
6aTbKiBCbKOT MiHilA 3 10 o 18 rogyHn. Y ueli Yac YMCenbHICTb
6K Ha KoLIMKax nepesullyBasia cepefHio NPOTATOM AHA Ha
6-23 %. CrnocTepexeHHs 3a noBefiHkow mnoHas 1000 6mkin
nokasasn, wWo 88-91 % ix nepesbOTIB BigdyBa/Mca y Mexax
OflHi€l 6aTbKIBCLKOT NiHil, a 62-75 % - y Mexax OfHOro psaka.
3 ycix nepenboTiB 64kiN nig yac iX NbOTHO-36MpabHOT PO6OTK
Ha gingHui ribpugmsauii nuwe 9-12 % 3gilicHIoBa/IMCA  MiX
pocnnHamun 6aTbKiBCbKMX MiHiA. OTpMMaHi gaHi ceigyatb, WO 3i
36iNbLIEHHAM  TPUBAIOCTI  3aTPUMKM  3anWIEHHS  KOLUMKIB
LWBMAKO 3pOCTAE i IX MYCTO3EPHICTb. 3aTpuMaHHA 3anuieHHs
COHSILUHUKA Ha AinsHkax ribpuamsauii Ha 11 gHiB npu3seno go
CYTTEBOTO  3MEHLUEHHA  Ki/IbKOCTi  CIM'AHOK B KOLLUMKaX
MaTepWHCbKOI MiHiT [0 pPiBHS MOCTIAHO i30/1bOBAHUX POC/UH.
BucHOBKW. TMoninweHHA yMOB 3anuieHHs 6aTbKiBCbKUX iHil
LWAAXOM  36I/IbLUEHHA  YMCENbHOCTI  MELOHOCHUX O6MKin  Ha
OinAHyi  ribpuansauii  COHALWHWMKY — CNpUsio  36i/bLUEHHI0
BpOXalHOCTI ribpugHoro notomctBa Fi1 Ha moHag 15 % Ta
NigBULLIEHHIO BMICTY O/ii B CiM'AAHKax Ha 1,2-1,6 %.

KnouvoBi crioBa: Mef0HOCHI 6KO/N, COHSALUHWK, 3anuieHHs,
piBEHb 3aB'sI3yBaHHs, YPOXaHICTb, ONIAHICTb.
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HeraTvBHa [AuHaMika CKOPOYEHHS KINIbKOCTI OMKOANHUX CciMeidr  npu
CYTTEBOMY 306i/IbLUEHHI N/OW, 3alHATUX MOCiBaMUW COHSLUHWKY B 3arasibHii
CTPYKTYPIi CiBO3MIH NONbOBUX Ky/bTYp YKpaiHu, 3Ha4YHO ycKnagHwuna cutyauito 3
NOro 3anuieHHAM.

Halibinbw roctpo AediuuT 3anuoBadiB  BigyyBa€ETbCA Ha AifisiHKax
riopuamsadii eHTOMoiNbHUX KyNnbTyp [1-3].

BpaxoBytoun  0COG/IMBOCTI  3anUIEHHS  COHALWIHWKY  Ha  AiNsHKax
riopugusauii, ne LMPOKO BUKOPUCTOBYETLCA ABULLE  UUTONNA3MaTUYHOI
yonosiyoi ctepunbHocTi (UYC), MenoHOCHI 64K0NM € HalBa/IMBILLUM
(bakTopoM, WO MOTEHUIHO € 3aaTHMM 3abe3neunTn aHApPOCTEPUSIbHI KBITKN
MaTePUHCBLKOT (QOPMM  CBOEYACHUM  SAKICHUM  3anWIeHHAM | rapaHTyBaTtu
edpekTnBHE TXHE 3annigHeHHs [4-6].

Bucoka eeKkTMBHICTb OpK0ono3anunieHHss OOYMOBJ/IOETbCA He  JinLie
6i0N0OriYHMMN  OCOBNMBOCTSIMM PO3BUTKY PENPOAYKTUBHUX OpraHie, a 1 camoro
npouecy 3annigHeHHs, SKUA 6araTto B YOMY BM3HAYa€E BPOXaMHICTb Ky/bTyp, LU0
3anunoTbea [7-8].

Mpy o06MeXeHOMYy 3anuyieHHi YMOBI/IbHEHWIA PO3BUTOK 3apojka €
pe3ynbTaToM OcCnabneHHsM  (i3ioNoriyHnX npouecis nig 4vac noABINHOIO
3annigHeHHa Ta NnoAasiblIOro  Po3BUTKY  3urotu.  lopyweHHs  npouecy
3annigHeHHa Ta embpioreHesy, BHAC/iAOK OOMEXEeHOro 3anuieHHs, 3a3Buyal
NPU3BOANTL [0 3HAYHOTO 3HWKEHHSA M/IOAOHOWEHHA.  Bmkono3annieHHs
crnpaBns€e  NO3UTUBHWIA  BMMB  Ha  MNOAIMNWEHHSA  MepLwoi,  Hanbinb
BignoBiganbHOI ha3n 3annigHeHHs, nig 4vac sikol BigbyBaeTbCA MPOPOCTaHHSA
MUNKOBUX TPYOOK Yy TKAHMHAX CTOBNYMKA KBITKM [9-11].

CyTTeBMIA BNAMB Ha SAKICTb TIOGPUOHOrO HaCiHHA, nopsg 3 ymMoBamu
BMPOLLYYBaHHS, MatoTb TEPMIHN CXpeLLlyBaHHA 6aTbKiBCbkuX ¢hopm. ModibHo Ao
BCIX MPOLECIB PO3BUTKY, B CTaTeBUX KNITUHAX POC/MH HaCcTalTb KPUTUYHI
nepiogn Haibinbworo ocnabneHHs 3annigHoBaNbHOI 34aTHOCTI. Lle 3a3Buyai
CMOCTEpPIraeTbCA NpPU 3anuieHHi MOPIBHAHO 3acTapi/inX CTaTeBUX esIeMeHTIB
KBITKW. Y MIpy CTapiHHA KBiTKM Y 3apOAKOBMX MilLUKax CMOCTEepIraeTbCs
nocTynoBa fereHepauis X efnemeHTiB. 3MEeHLWYETbLCA BMICT KapOTUHOIAIB Y
MaToukax, MOYMHAETLCA MOMYTHIHHA CUHEpri4 i pyMHYETbCS MpoBigHa TKaHWHa
crtoBnuvka. [pu uUbOMy Jenpecisa 3annigHeHHs npu3BOAUTL A0 Aernpecii
notoMmcTBa. 3 NiABULLEHHAM BiKy CTaTeBMX OpPraHiB Ta KITUH NPOAYKTUBHICTb
POCNMH Majae, WO OYEBMAHO MOB’A3aHe 3i 3MEHLUEHHAM TX XUTTE3[ATHOCTI Ta
nafiHHAM 3annigHiBaNIbHOT 34aTHOCTI [12-14].

KynbTypHi eHTOMOQINIbHI POC/VHK, Y TOMY YUCAI i COHSLLUHWK, BUSIBNSAOTb
3HaYyHy NNACTUYHICTL MNpPU  3anu/ieHHi Ta 3anigHeHHi. TeopeTuyHo Ta
NPakTMYHO [0BEeAEHO LWKIAIMBUA BMN/IMB OOMEXEHOr0 3arnu/eHHA POC/IMH Ha
KIIbKICTb Ta AKICTb HaciHHA [15-19]. Ane cneuiasibHUX [OCNIAKEHb LWOoA0
BUSIB/IEHHA TMPUYMH, WO CAPUAIOTb OOMEXEHOMY 3aruieHHK  COHSLLHUKY,
HefocTaTHbO. YacTo HOBI copTM Ta TriGpuAaM COHAWHWKY, $Ki - gobpe
3apekomeHayBaiM  cebe Ha HeBEeJSIMKMX  CeNnekuinHMX  AinsHkax, nicns
BMNPOBaKEHHA Y BUPOOHMUTBO HEe BUABNAKTb CBOEI MOTEHUIMHO MOX/IMBOI
MPOAYKTUBHOCTI. Y TakMx Bunagkax, 3asBuyail, Hu3bka BPOXalHICTb
MOTUBYETLCS HECMPUATNBOK A€t abioTMYHUX (DaKTOpiB Yy Nepios pPO3BUTKY
POC/IH, He Hajaktuu Npu UbOMY 3HAYEHHS YMOBaM 3arnusieHHs KBiTOK. Lle i
Npu3Besio 40 TOro, WO HWHI Hacu4yeHe 3anuieHHA eHTOMOQIINIbHUX Ky/bTyp Ta
pauioHasibHe pPO3MILLEHHS Macik Ha MacuMBax BBaXKAETbCHA, Ha Xaslb,
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[0OAaTKOBMM, a He O000B’'A3KOBUM arpoTexHiyHMM  3axogoMm.  OcobmBoi
aKTyasIbHOCTI HabyBa€ BWBYEHHA (PakTopiB, WO BM/IMBAKTbL Ha MeXxaHi3Mm
3annneHHs COHSALWIHWKY Ha [AisaHkax riopuamsauii, ge Oyab-siki MNopyLleHHS
LibOro MpoLecy iCTOTHO BMJ/IMBAIOTb HE TiNIbKM HA KiJIbKICTb Ta AKICTb HACIHHA, a
N Ha CTyNiHb NPOsBY eqeKTy reteposuncy y ribpuaHoro noTomcraa.

MeToo poboTM 6By/1I0  BMBUMTM Ta  OOIrPyHTYBatM  AOLUIMBHICTb
BMKOPUCTaHHA MeLOHOCHUX 6pKiN Ik 060B’A3KOBOr0 arpOTEXHIYHOro 3axogy, Lo
CNPUsiE NOKPALLEHHIO 3anuieHHs cxXpeLlyBaHUX 6aTbKiBCbKMX MiHIA, NiABULLEHHIO
BPOXAaNHOCTI Ta AKOCTI HACiHHS Ha AinsHKax riopyamsaii COHALWHUKY.

MaTepianm Ta wmMeTogu pocnigpkeHb. O6niK BiABiAyBaHOCTI  KBITOK
6mpxkonamn nposoauan Ha 100 KBITy4MX pOC/AMHAX Yy TPbOX MOBTOPEHHAX 3
iHTepBaiaMu y 2 rogyHu, noynHaroun 3 8 roanHu paHky fo 20 rognHu Bedyopa
npotsarom 6-7 [AOHIB 3a Mepiof UBITIHHA. Xapaktep nepenboTiB 64Kin MK
pocnnHamn 6aTbKiBCbKOT Ta MaTepUHCLKOI NiHIN BUBYAUIM HA CYMDKHUX psiKkax y
nepiogq 3 10 oo 14 roavHu. CnocTepexeHHs npoBoAvnn 3a 64konamu, Sk
XapyyBaUIMCs Ha KOLWMKaxX POC/AVH, WO [obpe npornsganucsa. Y  KOXHIn
NOBTOPHOCTI crnocTtepirann 3a 150-200 6mpkonamn. EQEKTMBHICTb 3annieHHs
KBITOK MaTepWHCbKOI JTiHIT Ha AinaHui ribpugusauii Bu3Havam Ha 006J1iKoBUX
AinsHkax nnoteto 10 M2, po3MILLLEHNX Ha MEBHIN BiacTaHi Big Naciki. NonoBuHy
KOXHOI AiNAHKM HaKpuBa/siM MapaeBuM i30/19TOPOM [0 noyaTKy UBITIHHA POC/UH.

Bnnne TepMmiHiB 3annfieHHs Ha piBeHb 3aB’A3yBaHHA HACIHHA BMBYaIu Y
8 BapiaHTax 3 pi3HMM MNepioAoM LUTYYHOro 3aTpuMaHHA 3anuieHHs KOLUWKIB.
O6NIK KINIbKOCTI MOBHOLHHOIO HaCiHHA Ta BWU3HAYEHHS PiBHS 3aB’si3yBaHHS
nposoAnnn y dpasy 6ios10riyHoi CTUINOCTI.

MeToan [ocnimpKeHb: NOMbOBUA - CMOCTEPEXEHHA 3a a3amMu pocTy |
PO3BUTKY POC/IMH, BW3HAYEHHA GIOMETPUYHMX MOKA3HUKIB Ta MNPOAYKTUBHOCTI;
nabopaTtopHUiA -  BCTAHOBJ/IEHHS  SIKOCTi  HACIHHA Ta CTPYKTYpU  BPOXalo;
MaTeMaTnU4HO-CTaTUCTUYHUIA - AUCNEPCINHWIA  aHani3 pesynbTaTiB  [OC/iMKEHD.
MonboBi fOCNIAM NPOBOAWIM 3 ypaxyBaHHAM BMMOT METOAMKIX AocnigHoT cnpasn [20].

Pe3synbTatn pocnipkeHHsA. [MpoBefeHi AOCMIMKEHHA nokasann, LWo
MeAOHOCHI 6KONN BiAAaTb Nepesary KBiTKaM POCAVH MaTepUHCBLKOI NiHil 3
UUTONMa3MaTnuYHOK CTEPWILHICTIO. Y cepefHbOMYy Ha KOlMKax pPOC/VH
MaTepPUHCLKOT NiHIT XxapvyBanucsa Ha 37,8 % OGifiblue MeAOHOCHUX OKiN, HDK Ha
KBITKaxX pPOC/IMH 6aTbKIBCbKOI dpopmu (puc. 1).

Puc. 1. KifibkicTb MeQOHOCHUX 64Kin Ha Kowmrkax 100 pocnvH 6aTbKiBCLKUX NiHIN Ha
LinsHui ribpnansauii COHAWHUKY
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AKTVMBHE XapyyBaHHS Me[OHOCHUX O[pKi/1 Ha KOLMKax MaTepuHCbKOI Ta
6aTbKiBCbKOI NiHiN Big3Ha4YaeTbcs B nepiog 3 10 go 18 roguHu. Y uein vac
YMCESbHICTb BN Ha KOLIMKaX NepeBuLLYE CEpeaHI0 MPOTAroM AHA Ha 6-23 %.

CrnocTepexeHHss 3a noBefiHkow noHag 1000 6mkin  nokasanu, WO
88-91 % iX nepenboTiB BigdyBa/IMCA y Mexax OfHIi€l 6aTbKIBCbKOI NiHil, a
62-75 % - y Mexax OfHOro psgka. 3 ycix nepenboTiB 64kin nig vyac ix 1bOTHO-
36upanbHOT AIANLHOCTI Ha AinaHui ribpyansadii nuwe 9-12 % 3gjiicHioBanncs
MK poC/MHaMn 6aTbKIBCbKUX NiHiK. Asie npy UboMy OinbllicTb (82 %) 6mxin,
LLO npautoBasiM Ha YOJI0BIYO-CTEPU/IBHUX KOLUMKAaX MaTepUHCBKOT NiHil, HOCWUAM
Ha CBOEMY Ti/li MWU/IKOBI 3epHa POC/IMH 6aTbKIBCLKOT doopmu.

MoKa3HUKOM  e(PeKTUBHOCTI  3anu/ioBasibHOI  AiSNIbHOCTI  6kin €
MOPIBHANbHWIA aHani3 X LWi/IbHOCTI Ha AiNsSHKax, po3TallOBaHUX Ha pPisHil
BiACTaHi Big naciku. AHani3 0Cco6/MBOCTEN po3noAiny MefgoHOCHUX Ok Ha
AiNAHU ribpnansauii COHALWHUKY CBIAYMTL NPO 3HAYHWA BNAUB BiACTaHi Big,
Macikn Ha 4MCenbHICTb 6/pKi/1 Ha KOLWMKaxX POC/VMH Ta piBeHb 3aB’si3yBaHHSA
ri6pmMaHoOro HaciHHa (puc. 2).

Bpdn Ha 1Q0

f illt*f.4m HIT

PiBeHb 3aB s13yBaHHs, %

ooc 350 0co--00 80 A 130nsTOP

Puc. 2. YncenbHicTb 6kiN Ta piBeHb 3aB’A3yBaHHSA ri6pMAHOro HaciHHA Yy KOLLMKax
COHSILLUHMKA 3a Pi3HOI BifCTaHi AiNAHOK Bif nacikn

HaimeHwa WinbHICTb 6pKiN1 Ha [O0CNigHMX AiNsSHKaxX CrnocTepiracTbCs Ha
noyaTky Ta B KiHUi nepiofdy UBITiIHHS. [MOCTynoBo, 3i 36i/1bLLIEHHSM KifIbKOCTI KBITy4MX
POC/INMH HAa MacuBi, 3pOCTAE i YACENbHICTL BKIN AKi XapuyOTbCA Ha KBITKAX KOLUMKIB
COHSILLHMKA Ha AinsHUi. MakcMMasibHa LWMbHICTb KOMax Ha OO6/IKOBUX AiNsiHKaxX
BiA3HAYa€ETLCA MNif Yac MacoBOro UBITIHHA pPOC/vH. Mpn LUboMy Ha 6/113bkKil BigCcTaHi
Bil, Macikvu 6MKOMN MepeBaXkHO XapyyBa/INCSl Ha KBITKAX MaTEPUHCLKOI JiHil. 3i
36i/bLUEHHSM BiACTaHi Bif, Naciky 3MeHLyBasiaca YMCesbHICTb 6pkKin Ha AinaHui Ta
3HAYHO 3HWKYBaBCS PiBEHb 3aB'A3yBaHHA Ta YTBOPEHHS MOBHOLIHHOIO ribpnaHoro
HaCIHHA B KOLLMKaX POC/IMH MaTePUHCLKOT ChopMK.

PocnvHn, ki nepebyBann y PisHUX yMOBaxX 3anuseHHs, YTBOPW/IU Pi3HYy
KINIbKICTb MOBHOL{IHHUX CiM'SIHOK. Halibinble CiM'SSHOK YyTBOPW/IOCS B KOLUMKaXx
pocnunH nNo6sm3y naciky, e yMOBW 3anuieHHsa 6y HanbinbL CnpusT/IMBAMN.

JocnigpkeHHss 0cob6MBOCTEN 3anuieHHs] 6aTbKIBCbKUX JliHIA Ha AiNsHL;
riopuaunsauii COHALWHMKY MoKasasio TakoX 3HAYHWIA BM/IMB TEPMIHIB 3anusieHHs
Ha piBeHb (DOPMYBaHHA CIM'AAHOK Y KOLLMKaX MaTepUHCLKOT JiiHii. HecBoeyacHe
3annneHHss KBITOK YCKIaAHIOE npouec 3ar/ligHeHHs Ta MOMITHO 3HWXKYE
KINIbKICTb MOBHOLIHHUX CIM’SIHOK Y KOoLUMKax (tabn. 1).
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Tabnuusa 1. PiBeHb 3aB’A3yBaHHS CiIM'SHOK COHSLWHMKA 3@ Pi3HUX TEPMIHIB
3annsieHHs POCJ/IUH Ha AinsHKax ribpunaun3sadii

BapiaHTu gocnigy CepefHs KiNbKICTb B PiBeHb
1 KOLUMKY, LUT. 3aB’A3yBaHHA,
KBITiB CiM’SIHOK %
BinbHe 3anuneHHs (KOHTPOsIb) 2221+1,87 1326+0,97 59,7
3anuneHHs 3aTpyuMaHo Ha:
1 peHb
3 OHi 2299,1+1,88 1329,0+0,87 57,8
5 gHiB 2352,4+2,21 1228,4+1,18 52,2
7 OHIiB 2183,7+1,14 1037,7+0,98 47,5
9 oHiB 2275,1+2,05 712,6+1,11 31,3
11 gHiB 2268,4+ 1,11 338,8+0,28 14,9
2473,5+1,17 136,4+ 1,14 55
MocTiHniA i3onsaTop 2286,8+2,05 32,9+0,48 1,4
HIPos 8,99*

MouviTia* HIPG (HaliveHLLR iICTOTHa pisH/Lg, piBeHb 3HauyLLpCTi 0,05) - CTATVCTVHHAN NOKEsH/K, LD
B/BHAYEE MHIVEVTbHY PI3HALI0 MK CEPEIHIMA 3HAUEHHSMN BApIaHTIB, ska € [OCTOBIDHO Mo 95%-My piBHi
VAVIOBIPHOCT.

LTyyHa 3aTpyMMKa 3anuiieHHs KOLUMKIB COHSILLHMKa Ha 1 AeHb npussena
[0 3HWKEHHS PiBHA 3aB'A3yBaHHA CIM'AHOK Ha 3,2 % MNOPIBHAHO 3 POC/MHaMU,
AKMM 6yn0 3abesnedveHe BiflbHe 3anuneHHs. 3i 30i/IbLUEHHAM TPUBasIOCTI
3aTPMMKM  3aNU/IEHHA KOLUMKIB 3pOCTa€e i 1X MNYyCTO3epHICTb. 3aTpuMaHHSA
3annneHHs Ha 11 [HIB NpU3Besio A0 3HWKEHHS KisIbKOCTi CIM'SAHOK Maibke A0 iX
PiBHA B KOLWUMKax MOCTIMHO i30/1b0OBaHMX pPOC/UH. CyTTEBOI Pi3HULI 3a UyM
MOKa3HMKOM B OCTaHHIX ABOX BapiaHTax focnigy He BCTaHOB/IEHO.

MMopyLUeHHA MeXaHi3My 3anu/ieHHA COHSALLHUKY Y MNeBHI nepiogn UBITIHHA
3Ha4yHO BMN/IMBaE i Ha npouec POPMOYTBOPEHHA KOLUMKIB POC/MH. BiacyTHICTb
3anuneHHss B MNeplinii nepiog LUBITIHHA KOWMKa NPU3BOAMTL [0 BEJIMKOI
MyCTO3epHOCTI Moro nepudpepnyHoi 30HM. Mpy LUbOMY Ta YacTuHa Kowluka, B
AKI - po3BMBalOTbCA 6e3’'afepHi  CIM'SHKW, CWNbHO BIACTAE B POCTi, a
MOKpalLeHHA YMOB 3anufieHHs y Apyromy nepiogi UBITIHHA pPOCAUH Ta
YTBOPEHHA  MOBHOLUIHHUX  CIM'SHOK  CMPUAE  CUMbHILLOMY  PO3POCTaHHIO
LEeHTpa/IbHUX 30H KOLUMKa, L0 Npu3BOAUTL A0 Moro gedpopmadii. Taki KOLMKK
HabyBalOTb OMyKNOI (IOPMM, LIO € HAOYHMM TMOKA3HWKOM HeaoCTaTHbOro
3annneHHss pPoC/IMH Yy MnoyaTkoBuiA  Mepiod  UBITIHHA.  |HWe  ABuwe
CMOCTEPIraeTbCA /19  KOLMKIB, 3anuieHHA SKuX Yy nepwi  AHi  UBITIHHA
BigOyBasiocA 3a ONTUMa/IbHUX YMOB, @ [MOTIM KBiTKM UEHTPasIbHOT 30HU
3a/imMwannca HesanigHeHMMU. Y LbOMYy BUMNaAKy BifOYyBaETbCA HOPMaslbHWIA
PO3BUTOK MepuIepmnyHOT YaCcTUHM KOLUMKa | BiACTaBaHHA B POCTI LEHTPasibHOI
30HM, Hapgatoun 1 yBiIrHyTY opmy. POCAMHKW, UBITIHHA SKUX MPOXOAMIO B
YyMOBax HaCW4YeHOro BIJIbHOrO 3arnuieHHsl, Masin [o6pe pPO3BUMHEHI KOLMKA 3
HarnoBHEHUMM Y BCiX 30HaX CiM'AHKaMW.

YMoBU nepe3annneHHs 6aTbKiBCbKMX JiHIM Ha AinsHkax ribpuansauii
COHSALLHMKY CYTTEBO BM/IMBAKOTh | HA AKICTb HACIHHEBOro Marepiasty. Mpn uboMy
Bif3HayeHa npsmMa HeraTMBHa 3as1eXHICTb MUTOMOI Macu HaciHHA Big X
KINbKOCTI B KOLIKKY (Tabn. 2).
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Tabnmua 2. AKIiCTb ribpUAHOro HaCiHHA COHSLLHMKY, OTPUMAaHOro 3a Pi3HUX PIBHIB
3anuaeHHsa poc/ivH

BapiaHT BiagctaHb Bif, KinbkicTb PiBeHb Maca YpoxaliHicTb
naciku, 60xin 3aB'A3yBaHHA 1000 . 1 pocnuHpy,
M Ha 100 CIM'AHOK, CiM'AHOK, r
KOLUMKaX, LLT. % r

1 300-350 34,1 58,5 68,6 62,8

2 550-600 27,8 37,3 73,3 41,1

3 850-900 171 30,9 73,4 37,8

4 13onaTtop 0 0,4 97,2 0,6
HIPos 10,88* 2,03* 13,2*

Movima HR®- FAVEHLAICTOTHRA3HAR, [iBaHb 3-eyLeeTiOb

3 gaHux Tabnuui 2 BUAHO, WO 3MEHLUEHHS KiSIbKOCTi CIM'SIHOK B KOLLIMKaX
poc/ivH 'y Agpyromy i TpeTbOMy BapiaHtax Ha 36,2 i 47,2 % cnpusano
NiABULLEHHIO Macu HaciHHs BignosigHO Ha 6,9 1 7,0 %. Lle 6inbLwo Macow
BiAPI3HAOTLCA CIM'AHKU 3 KOLUWKIB MOCTIMHO i30/1bOBaHWX POC/IVH.

3HayHe 36iNbLUEHHA NUTOMOI Macu CiM'SIHOK Y KOLUMKaXx i3 HU3bKMM pPiBHEM
3aB’AA3yBaHHA Y LbOMYy BUNaAKy Mae COMaTUYHWIA xapaktep i BiabyBaeTbCs
BHaCNIAOK MOMIMNWEHHS YMOB iX XWUB/EHHA. OCKINIbKM YTBOPEHHSA LMX CiM'AHOK
BifOYyBa€ETLCA B PeXVMi 0OMEXEHOro 3anusieHHs i, K Npasnio, B MeXax OfHOro
KOLUMKa, reHeTMYHWIA NoTeHLUia/1 NPOAYKTMBHOCTI Ta NPOsSB Hafauli Y HUX edhekTy
reTeposncy € HKYNMN.

PesynbTatn ribpyamsadii COHALHMKY BE/IMKOK MIpOK 3asiexaTb Bif yMOB
BMPOLLYyBaHHS 6aTbKiBCbKMX (popM. Pi3Hi yMOBWM nepe3anuieHHs 6aTbKiBCbKNX
NiHIN Yy HawKWX [OOCNIMHKEHHAX BIAYYTHO BIJIMHY/IM HA POC/IVHM  NEepLUOro
MOKONIHHA. OcC06/MBO  XapakTepHUm Oy/10  36i/IblIEHHA 1X BUCOTM Ta
MOAOBXEHHs1 BeretauiiHoro nepiogy. MNpy UbOMY KOIMBAHHS PIiBHS reteposucy
3a/1eXXHO Bif, YMOB 3anuieHHs i 3an/igHeHHA 6y/10 PIBHOUIHHUM KOJSIMBAHHIO L€l
Be/IMYMHM 3a Pi3HNX KoMOGIHauin ribpuansadii [3, 4, 10, 12].

Hawli gocnigpkeHHA TakoX csigyaTb, WO pocnunHu Fl, oTpuMaHi 3 HaciHHA
BMPOLLEHOr0 B YMOBax OOMEXEHOro 3anueHHs i nig isonatopamu 6e3 6mxin,
MalTb BULLY EHeprito pocTy (Tabn. 3).

Tabnmua 3. MopdosiorivyHi 0co6AMBOCTI MGPUAHUX POC/INH Fi OTPUMaHUX 3a Pi3HMX
YMOB 3anusieHHs

BucoTa pocnvH, cm ,£|,ia_uv|eTp
BapiaHT YMOBU 3anunneHHsa 3pinoro
6aTbKiBCbKUX NiHil y ¢pasi 4-5 nap nepep, KOLIMKa, CM
NNCTKIB UBITIHHAM
1 Hacu4yeHe 3anuieHHs 19,7 169,1 21,7
2 Ob6MexeHe 3anu/ieHHs 22,9 175,7 20,9
3 13onaTtop 23,1 179,0 20,5
HIPos 1,83* 15,06* 1,23*

Mpuvitka™ HRG- HEAVEHLAICTOTHR A3HALR, [iBaHb 3-ayLpcTi 06

Bucota pocnvH y uux Bunagkax y dasi 4-5 nap AUCTKiB 6yna BULOK, HK
Yy POC/UH, OTPUMAHUX B YMOBaxX HACUYEHOro 3anuieHHs MeLOHOCHUMMU
6pkonamun, BignoBigHO Ha 16,2 Ta 17,3 %. BigMiHHOCTI 3a BUCOTOK 36epernucs
'y HacTynHi ¢hasn po3BUTKY POC/IMH, asle By/In MEHLU BUPaXKEHUMMU.

Limusa . . Bnave 3anunoBaibHOT akTUBHOCTI MEOHOCHUX GKiN1 HA BPOXalHICTb Ta SIKICTb HACIHHA COHSILLHMKA

51


https://doi.org/10.37143/2786-7730-2026-7(85)3

CBMHApCTBO Ta arponpommuciose BUPo6HULTBO. 2026. Bun. 7(85)
Pig Breeding and Agroindustrial Production, 2026, 7(85)

ISSN 2786-7730 Print https://doi.org/10.37143/2786-7730-2026-7(85)3

Meped UBITIHHAM poOC/VHM Y BapiaHTi 1 noctynaamca 3a BUCOTORO
pocnvHam BapiaHTiB 2 1 3 BignosigHo Ha 3,9 i 5,9 %. BigmiHHOCTI y cuni pocty
pOC/MH, 0C06/MBO Yy nepui a3 X pPo3BUTKY, MOACHIOKTLCSA MNO3UTUBHUM
BMN/IMBOM Ha E€HEeprit0 POCTy KPYMHOCTI HACiHHA UUX BapiaHTiB. Binblwmnii BMICT
NNAaCTUYHUX PEYOBUH Y BEJIMKMX eHAOCNepMax HacCiHHSA Cnpusie LUBUALIOMY
POCTYy i PO3BUTKY BeretaTtuBHMX OpraHis pocavH. Mpu LboMy Ginbll eHepriiHuia
PO3BUTOK POCANH Yy BapiaHTax 2 i 3 He BiAOMBAETbLCA Ha PO3MIpI KOLUMKIB. 3a
AlaMeTpoM 3piSIUX KOLUMKIB POC/IMHU UMX BapiaHTiB MOCTynakTbCA BapiaHTy 1
BignosigHO Ha 3,7 15,5 %.

B okpemi poku, 3anexHo Bi4 KliMaTUYHMX YMOB, BWUCOTA POC/IUH Y
BapiaHTax 2 i 3 ICTOTHO ko/vBanacsa. Lum nigTBepaXyeTbCAa comaTtuyHa
CYTHICTb NiABULLIEHOI eHeprii pPoCTy POCAUH Yy UMX BapiaHTax. Y BapiaHTi 1
POCNINHM XapakTepu3yBasIMCS BEJIMKOK CTaniCTi MOPAIONOriYHMX O3HaK, Lo
MOACHIOETLCA MiABULLEHOK TEHETUYHOK LJHHICTIO HaCIHHEBOro Mmarepiasny,
OTPUMAHOrO B yMOBaxX HaCM4YeHOro 3annieHHss 6aTbKiBCbKUX MiHIN.

O6mexeHe 3anueHHA 6aTbKiBCbKMX MiHIM HeraTMBHO BMNMBaE i Ha
MAIKOBY MPOAYKTUBHICTb TiGPUAHUX pPOC/MH  Fl. HalMeHLIOo NUIKOBOH
NMPOAYKTUBHICTIO XapakTepusyBas/IMCA POC/IMHM TPETbOro BapiaHTy, 6aTbKiBCbKi
NiHIT AKUX 3HAXOAW/INCA B HANCKIAAHILLMX yMOBaxX nepesannieHHs. Y Bunagkax,
e 3anuiieHHa 6aTbKiBCbKUX NiHiA 3A4iACHIOBANIOCA MepeBaXkHO MefOoHOCHUMU
6mkonamn, nuaKoBa MPOAYKTUBHICTL TiGpMAHONO noTomMcTBa Oyna BULLOHD
Ha 5,9-10 %.

LLinbHICTb 3annMneHHs 6aTbKiBCbKUX NiHIA Ha AiNsHUi riopuansadii, nopsag 3
IHWAMWN arpoTexHiYHMMKM 3axofamu, 3Ha4YyHO BMJ/IMBAE Ha MPOSIB reTeposucy y
riGpmaHoro notomctBa Fl (Tabn. 4).

Tabnuusa 4. NMpoayKTUBHICTb riGpuaHMX pocnuH Fi oTpyMaHmnxX nNpy HacU4YeHoMy Ta
0bMeXeHoMy nepe3anusieHHi 6aTbKiBCbKUX JTiHIN

Maca ciMm'aHOK 3 OnilHicTb
BapiaHT yMOB!" sannnenns 1 kowmka. CiM'AHOK
6aTbKIBCbKUX MiHil r ’ % '
1 HacuueHe 3anuieHHs 112,6 49,8
2 O6MexeHe 3anu/ieHHs 97,3 48,6
3 I13onaTop 95,2 48,2
HIPos 10,76* 1,37*

MoyviTka* HIPG- HaliveHLLR iCTOTHA PisHLS, piBeHb 3HasyLpeTi 0,05

[aHi Tabnuui ceigyaTb, WO HaWBINbLIOK MPOAYKTUBHICTIO BUPI3HAKOTHCS
répuaHi pocnMHM BapiaHTy 1, Ski OynM OTpMMaHi i3 HacCiHHS pPOCAUH 3
HacMyeHUM piBHEM 3anuiieHHs Ha AingHuyi  ribpyamsadii. PisHMya Mk
YPOXaMHICTIO POC/IMH Y BapiaHTax 2 i 3 HecyTTeBa i CTaHOBUTb fivwe 2,2 %.
MopuaHi pocnnHu y BapiaHTi 1 XxapakTepusylTbCA He nuwe 6ifbloK
BpOXaliHICTIO, anie W nNigBULLEHOK ONIMHICTIO CiM'SiHOK.  oninwWeHHa yMoB
3annneHHss 6aTbKiBCbKMX JliHIA LUIAXOM 36i/IbLUEHHS YMCESTIbHOCTI MeAOHOCHMX
6KiN Ha AinsHui ribpuamsauii cnpuano NiABULLIEHHIO BMICTY Ol Yy CiM’SIHKax
ripugHoro notomctea Fl Ha 1,2-1,6 %. AHanorivyHi gaHi 6yv OTpUMaHi Takox
Npu po3paxyHKy Buxoay onii 3 1 ra nociBy. BiAacyTHICTb MeAOHOCHUX 6kin abo
He3HauyHa TX KiNbKICTb Ha AinaHui ribpyamsanii Mae ekBiBaJIeHTHY Ail0 Ha
BPOXaMHICTb Ta BMICT O/il B HACIHHI FGPUAHNX POC/IMH NEPLLIOTrO MOKOJIIHHS.
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BucHoBKu:

1 OpHWUM i3 HaeeKTUBHILLIMX CNOCO6IB NiIABULLLEHHS PIBHA 3aB’A3yBaHHSA
CIM'SIHOK Y KOLUMKaxX MaTepUHCbKMX POC/INH 3 LUTON/Ia3MaTUYHOK CTEPUNBHICTIO
Ha OiNaHUi ribpmam3aLii COHSILLHUKA € CBOEYacHEe nepes3anuieHHst 6aTbKiBCbKNX
NiHIA MegoHOCHMMK 6mKoNamun.

2. HacuueHe 3anuneHHs MaTepuHCbKOI liHIT Ha AinsHkax ribpugusadii
NPOTArOM NepPLUMX TPbOX AHIB UBITIHHA TPyOUYaCcTUX KBITOK CMPUSIE MiABULLIEHHIO
YPOXarHOCTi, CYTTEBOMY [MMOKPALWEHHID SKOCTI  riGpUAHOIO HaCiHHA Ta
36i/IbLUEHHI0O BMICTY O/l B CiM'iHKaX pPOC/MH TOBApHWUX MOCIBIB ribpuais
COHSALLHUKY.
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INFLUENCE OF POLLINATION ACTIVITY OF HONEY BEES ON THE YIELD AND QUALITY OF
SUNFLOWER SEEDS

G. G. Dimchia
State Institution Institute of Grain Crops NAAS,
str. Vladimir Vernadskyi, 14, Dnipro, 49009, Ukraine,

Bees, in addition to producing the main most valuable food product - honey, carry out a huge
amount of work on pollination of agricultural crops, including sunflower, as a result of which they
significantly increase its yield and oil yield per unit area, which is of important national economic
importance in terms of strengthening food security and export potential of Ukraine. The main factor
determining the level of sunflower yield is the provision of flowers with cross-pollination. The tubular
flowers of sunflower are arranged in such a way that, as a rule, the process of self-pollination is excluded.
There is data in the literature on the possible transition of sunflower flowers to partial self-pollination under
adverse conditions, but such a phenomenon is completely excluded in areas of sunflower hybridization
due to the absolute absence of pollen in the flowers of the mother lines of arrow forms. The purpose of
the research was to study and substantiate the feasibility of using honey bees as a mandatory
agrotechnical technique for pollination of parental lines in sunflower hybridization areas. Methods. Field -
observation of plant growth and development phases; laboratory - determination of seed quality and crop
structure; mathematical and statistical - variance analysis of research results. Results. It was found that in
the sunflower hybridization plots, honey bees actively fed on flowering baskets of the maternal and
paternal lines from 10 am. to 6 p.m. At this time, the number of bees on baskets exceeded the average
during the day by 6-23 % Observations of the behavior of more than 1,000 bees showed that 88-91% of
their flights occurred within one paternal line, and 62-75 % within one row. Of all the flights of bees during
their flight-harvesting work in the hybridization plot, only 9-12 % were carried out between plants of the
paternal lines. The data obtained indicate that with an increase in the duration of the delay in pollination of
baskets, their empty graininess also increases rapidly. Delaying sunflower pollination in hybridization plots
for 11 days resulted in a significant reduction in the number of achenes in the mother line baskets to the
level of permanently isolated plants. Conclusions. Improving the pollination conditions of the parental
lines by increasing the number of honey bees in the sunflower hybridization area contributed to an
increase in the yield of the F1 hybrid offspring by more than 15 % and an increase in the oil content in the
achenes by 1.2-1.6 %

Keywords: honey bees, sunflower, pollination, binding, productivity, oiliness.
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CniBpo6ITHMK, Nabopartopis TBapuMHHULTBA, [JepxaBHa ycTaHoBa IHCTUTYT 3epHOBUX KynbTyp HAAH

Limusa . . Bnave 3anunoBaibHOT akTUBHOCTI MEOHOCHUX GKiN1 HA BPOXalHICTb Ta SIKICTb HACIHHA COHSILLHMKA
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Objective. The aim of this study was to systematically analyze
publications on pig genetics authored by Ukrainian researchers
and indexed inthe Scopus database, with emphasis on identifying
the main research directions, methodological approaches,
frequently studied genetic polymorphisms, and pig breeds.
An additional objective was to assess how Ukrainian research in
pig breeding genetics is represented within the international
scientific space. Methods. A systematic literature search was
conducted in the Scopus database. The selection process
included identification, screening of titles and abstracts, and
eligibility assessment based on full-text analysis. Inclusion criteria
comprised original research articles and reviews focused on pig
genetics with at least one Ukrainian-affiliated author. Exclusion
criteria included conference abstracts, studies not directly related
to pig genetics and those violating ethical standards. Data
analysis focused on genetic markers, breeds, traits studied, and
methodological approaches. Results. The initial search yielded
126 records, of which 39 publications met the inclusion criteria
after screening and eligibility assessment. The dataset
demonstrated thematic heterogeneity, with 29 studies directly
addressing molecular genetic variability, predominantly through
analysis of single nucleotide polymorphisms. The most frequently
studied gene was MCA4R, followed by RYR1, ESR1, PRLR, LEP,
and LEPR. Research was primarily conducted on Ukrainian Large
White pigs, with limited representation of other breeds. The main
areas of investigation included growth traits, reproductive
performance, and meat quality characteristics. Methodologically,
the majority of studies employed PCR-based approaches,
especially PCR-RFLP, while genome-wide approaches such as
sequencing and GWAS were absent. The analysis also indicated
a relatively small number of Scopus-indexed publications
compared to the broader range of national research.
Conclusions. Ukrainian research in pig genetics, as represented
in internationally indexed literature, is characterized by a focus on
candidate and causal gene polymorphisms and marker-assisted
selection. However, its international visibility remains limited, and
methodological approaches lag behind current global trends.
Future development requires both the adoption of genome-wide
technologies and increased integration into international scientific
publishing to enhance the accessibility and impact of Ukrainian
research.

Keywords: pig genetics, pig breeding, Ukraine, polymorphism,
SNP, marker-assisted selection, candidate genes, Scopus, PCR-
RFLP.
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Introduction. The intensification of animal production systems in the
context of global food security has positioned genetic improvement as a central
determinant of efficiency, sustainability, and product quality in livestock industries.
In pig breeding, advances in molecular genetics have enabled a transition from
phenotype-driven selection toward genotype-informed strategies, thereby
accelerating genetic gain and enhancing the precision of breeding
programs [1,2]. Among these approaches, the identification and utilization of
DNA polymorphisms, the development of reliable genotyping platforms, and the
implementation of marker-assisted selection (MAS) have become important
tools [3]. While genomic selection has emerged as a dominant paradigm in
leading breeding systems worldwide [4-8], its adoption remains uneven,
particularly in countries where infrastructural, financial, and institutional
constraints limit large-scale genomic integration.

Within this global landscape, Ukrainian research in pig genetics represents
a distinctive case shaped by both strong scientific traditions in animal breeding [9]
and systemic challenges affecting the visibility and dissemination of research
outputs. Historically, Ukrainian scientists have contributed to the study of genetic
polymorphisms associated with economically important traits in pigs, including
growth performance, meat quality, and reproductive efficiency. These
investigations have primarily relied on candidate gene approaches, with particular
attention to polymorphic variants in genes such as MC4R, RYR1, ESR1, PRLR,
and others. The application of polymerase chain reaction (PCR)-based methods,
restriction fragment length polymorphism (RFLP) analysis, and related
genotyping technigues has enabled the characterization of allelic diversity within
both local and commercial pig breeds [10- 12].

Despite these efforts, the international visibility of Ukrainian research in this
domain remains limited. A substantial proportion of scientific findings has
traditionally been disseminated through national journals and other locally
oriented publication channels that are not indexed in major international
databases. As a result, the global scientific community has only partial access to
the Ukrainian body of research. Publications indexed in Scopus constitute a key
interface through which Ukrainian studies become accessible to an international
readership, effectively shaping the external perception of national research
activity in pig genetics.

In this context, the present systematic review is designed to address several
interrelated objectives. First, it aims to identify and systematize Scopus-indexed
publications authored by Ukrainian researchers that focus on the genetics of pigs.
The review seeks to characterize the spectrum of studied genetic polymorphisms,
the methodological approaches employed for genotyping, and the extent to which
MAS is represented. Particular emphasis is placed on determining which pig
breeds have been investigated, how frequently specific candidate genes and
polymorphisms appear in the literature, and how research efforts are distributed
across different scientific groups and institutions.

In addition, the review aims to examine how Ukrainian research in pig
genetics is presented within the international scientific space. By focusing
exclusively on Scopus-indexed publications, it seeks to delineate the subset of
studies that are visible to researchers who do not have access to Ukrainian-
language sources. This approach is intended to provide a structured basis for
evaluating the thematic priorities, methodological orientations, and scope of
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Ukrainian contributions as they are communicated to a global audience. Through
these objectives, the review is positioned to contribute to a clearer understanding
of both the content and the international representation of Ukrainian research in
pig breeding genetics.

Methods. The methodology of this systematic review was designed to
ensure transparent, reproducible, and targeted identification of internationally
visible publications on pig genetics authored by Ukrainian researchers. The
primary source of bibliographic data was the Scopus database, and the search
strategy was constructed to capture publications at the intersection of pig
breeding and genetics while simultaneously limiting results to those affiliated with
Ukrainian institutions and published after 1990. The final search string was
formulated as: TITLE-ABS-KEY((pig OR swine OR porcine OR boar OR sow OR
piglet OR gilt) AND (gene OR genetic OR genome OR genotyping OR
polymorphism OR mutation)) AND AFFILCOUNTRY (Ukraine) AND PUBYEAR >
1990 AND PUBYEAR < 2026

The analysis was conducted in several sequential stages, conceptually
aligned with standard systematic review workflows [13-15]. At the identification
stage, all records retrieved from the database were compiled. During the initial
screening stage, titles and abstracts were evaluated to exclude publications not
directly related to pig genetics. In the subsequent eligibility assessment, full-text
articles were examined, where necessary, to confirm their relevance to the
objectives of the review. Inclusion criteria encompassed original research articles
and reviews focused on pig genetics that included at least one author affiliated
with a Ukrainian institution. Exclusion criteria comprised conference abstracts,
studies unrelated to pig genetics, and articles violating ethical standards.
Following the selection process, the final dataset of publications was subjected
to data analysis.

1. Structure of the literature dataset and its content

The search query yielded 122 unique scientific publications (after removal
of two duplicates identified in the Scopus database), while four additional
publications were identified in the Scopus database through manual review of the
author profiles of researchers included in the original dataset; these records were
not retrieved in the initial search due to missing country information in the Scopus
metadata. Following title and abstract screening, 52 publications were retained,
while the remaining records were excluded due to lack of relevance. Excluded
studies primarily focused on other biological objects (e.g., humans or guinea pigs),
belonged to unrelated scientific domains in which pigs were only indirectly
mentioned, or addressed aspects of pig production not related to genetics
(e.g., infectious diseases). Subsequent full-text assessment, including evaluation
of content relevance and compliance with ethical standards, resulted in
39 publications deemed eligible for further analysis.

The final dataset exhibited notable heterogeneity in both scope and
research focus. Specifically, three publications [16-18] addressed pig genetic
resources in a broad context, one study focused on cytogenetics [19], and two
publications represented reviews of individual pig genes [20, 21]. Two studies
investigated gene expression at the mRNA level [22, 23], while the other two [24,
25] were exclusively in silico analyses without laboratory research. The remaining
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29 publications constituted molecular genetic studies of pig genetic variability.
Within this subset, one study [26] examined microsatellite loci, one focused on
mitochondrial DNA [27], and one presented a comparative study of pig
somatotropin forms coded by different genes [28], while the majority (26 studies)
investigated single nucleotide polymorphisms (SNPs) in one or several
genes [29-51].

2. Main directions of genetic research in pig breeding in Ukraine

Publications investigating genetic variability in pigs within the framework
of population and association studies are of particular relevance. A substantial
proportion of these studies focuses on the distribution of SNPs in candidate and
causal genes across different pig breeds and their associations with economically
important traits. Consolidated information on the genes studied by Ukrainian
research groups (as well as Ukrainian scientists participating in international
collaborations), the pig breeds analyzed, and the productive traits evaluated is
presented in Table 1

Table 1. Main studied genes, pig breeds and associations with productive traits

Gene Breed Studied associations with Source
productive traits

Ukrainian Large White, English Large White,
Large Black, Landrace, Ukrainian Steppe Spotted,

CTSB  Ukrainian Steppe White, Myrhorod, Poltava Meat, N/A (population study) [10]
Meishan, Pietrain
Ukrainian Large White Meat quality parameters [11]
CTSD Ukrainian Large White Meat quality parameters [12]
CTSF  Ukrainian Large White Meat quality parameters [12]
Ukrainian Large White, English Large White,
Large Black, Landrace, Ukrainian Steppe Spotted, NJ/A (population study) [10]

CTSK  Ukrainian Steppe White, Myrhorod, Poltava Meat,
Meishan, Pietrain
Ukrainian Large White Meat quality parameters [11]
Ukrainian Large White, English Large White,
Large Black, Landrace, Ukrainian Steppe Spotted,
CTSL Ukrainian Steppe White, Myrhorod, Poltava Meat,
Meishan, Pietrain
Ukrainian Large White Meat quality parameters [11]
Ukrainian Large White, English Large White,
Large Black, Landrace, Ukrainian Steppe Spotted,

N/A (population study) [10]

CTSS  Ukrainian Steppe White, Myrhorod, Poltava Meat, N/A (population study) [10]
Meishan, Pietrain
Ukrainian Large White Meat quality parameters [11]
Ukrainian Large White Reproductive traits [29]
Ukrainian Large White, English Large White,
Large Black, Landrace, Ukrainian Steppe Spotted, .

ESR1 Ukr?alinian Steppe White, Myrhorod, P(F))IF:avapMeat, N/A (population study) [10]
Meishan, Pietrain
Myrhorod, Poltava Meat Reproductive traits, selection [30]

indices

Ukrainian Meat Breed N/A (population study) [31]

FUT1
Growth traits, backfat

Ukrainian Large White thickness

[32]
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Breed

Ukrainian Large White, Myrhorod

Ukrainian Large White, English Large White,
Large Black, Landrace, Ukrainian Steppe
Spotted, Ukrainian Steppe White, Myrhorod,
Poltava Meat, Meishan, Pietrain

Ukrainian Large White

Ukrainian Large White, English Large White,
Large Black, Landrace, Ukrainian Steppe
Spotted, Ukrainian Steppe White, Myrhorod,
Poltava Meat, Meishan, Pietrain

Ukrainian Large White

Ukrainian Large White

Ukrainian Large White

French Large White, Belgian Large White,
French x Belgian crossbreed

Ukrainian Large White
Ukrainian Large White

Ukrainian Large White
Ukrainian Large White

Ukrainian Large White, English Large White,
Large Black, Landrace, Ukrainian Steppe
Spotted, Ukrainian Steppe White, Myrhorod,
Poltava Meat, Meishan, Pietrain

Ukrainian Large White

Ukrainian Large White

Ukrainian Large White

Ukrainian Large White

Ukrainian Large White
Myrhorod

Ukrainian Large White x Landrace crossbreed

N/A

French Large White, Belgian Large White,
French x Belgian crossbreed

Ukrainian Meat Breed

N/A

N/A

Ukrainian Large White, English Large White,
Large Black, Landrace, Ukrainian Steppe
Spotted, Ukrainian Steppe White, Myrhorod,
Poltava Meat, Meishan, Pietrain

Myrhorod, Poltava Meat

46

Continuation ofthe tabl.

Studied associations with
productive traits

N/A (methodological study)

N/A (population study)

Meat quality parameters

N/A (population study)

Meat quality parameters

Growth traits, backfat
thickness

Meat quality parameters
N/A (population study)

Meat quality parameters

Growth traits, backfat
thickness

Meat quality parameters
Backfat thickness

N/A (population study)

Growth traits, backfat
thickness, selection indices

Growth traits, backfat
thickness, selection indices

Growth traits, backfat
thickness, blood biochemical
parameters

Growth traits, backfat
thickness, selection indices

Reproductive traits
N/A (population study)

Growth traits, backfat
thickness

N/A (in silico study)

N/A (population study)

N/A (population study)

N/A (in silico study)
N/A (in silico study)

N/A (population study)

Reproductive traits, selection
indices
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[33]

[10]

[11]

[10]

[12]
[34]
[35]
[36]
[11]
[34]

[35]
[37]

[10]

[38]

[39]

[40]

[41]

[42]
[43]

[44]
[24]
[45]

[31]
[24]
[24]

[10]

[30]


https://doi.org/10.37143/2786-7730-2026-7(85)3

CBMHaApCTBO Ta arpornpommuciose BUPo6HULTBO. 2026 Bun. 7(85)
Pig Breeding and Agroindustrial Production, 2026, 7(85)

ISSN 2786-7730 Print https://doi.org/10.37143/2786-7730-2026-7(85)4
Continuation o fthe tabl.
Gene Breed Studied associations Source
with productive traits
RYR1 Ukrainian Large White, Myrhorod, Poltava Meat  Viability of piglets [46]

Ukrainian Large White, English Large White,
Large Black, Landrace, Ukrainian Steppe
Spotted, Ukrainian Steppe White, Myrhorod,
Poltava Meat, Meishan, Pietrain

N/A (population study) [10]

Reproductive traits,

Landrace selection indices [47]
Reproductive traits,
Welsh selection indices [48]
Myrhorod N/A (population study) [43]
N/A N/A (in silico study) [24]
F h L White, Belgian L Whits
rench Large ite, Belgian Large ite, N/A (population study) 136]

French x Belgian crossbreed
SCD Duroc Intramuscular fat content [49]
Growth traits, backfat

SLC11A1 Ukrainian Large White thickness [50]
(NRAMP1) . . Growth traits, backfat
Ukrainian Large White thickness [32]
SYNGR2 N/A N/A (in silico study) [24]
N/A N/A (in silico study) [25]
TERT - . N/A (methodological
Ukrainian Large White study) [51]

Note. N/A - not available (corresponding data is not available from the study).

The most extensively studied gene in pigs by Ukrainian researchers is
MC4R (melanocortin 4 receptor). This gene was addressed in 11 of the studies
included in the present review [10, 24, 37-45]. All of these investigations focused
on the same sNp, rs81219178 (c.1426G>A), a missense polymorphism resulting
in the amino acid substitution D298N in the encoded protein [24]. This variant has
been analyzed for associations with a broad spectrum of productive traits,
including litter size (total number of piglets born and number born alive), litter
weight, birth weight, average daily gain, number of piglets at weaning, litter weight
at weaning, age at reaching 100 kg body weight, backfat thickness, body length,
selection indices, and certain biochemical blood parameters. Most association
studies were conducted in Large White pigs of various origins, although
population-level data for this polymorphism are available for a wider range of
breeds. Despite inconsistent evidence regarding its association with specific traits,
this polymorphism has remained a sustained focus of multiple research groups
over time.

Another frequently studied gene is RYR1 (ryanodine receptor 1) [10, 24, 36,
43, 46-48], particularly the missense polymorphism rs344435545 (g.1843C>T),
which results in the R615C substitution in the receptor protein [24]. This variant
is widely regarded as causal for Porcine Stress Syndrome and is associated with
malignant hyperthermia [46], which underpins its continued research relevance.
However, among the Scopus-indexed publications analyzed in this review, only
several studies assessed its association with viability of piglets [46], reproductive
traits (including number of piglets born alive, total number born, and litter weight),
or selection indices [47, 48]. The remaining studies primarily addressed
population-genetic distributions or theoretical aspects of this polymorphism [10,
24, 36, 43].
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SNPs in the ESR1 (estrogen receptor 1) and PRLR (prolactin receptor)
genes have been examined in several studies [29, 30] for their associations with
reproductive traits in pigs, including the number of piglets born alive, total number
of piglets born, number of piglets at weaning, and litter weight at weaning. These
traits are hypothesized to be influenced by genetic variation in the respective loci.
Association analyses have been conducted primarily in Ukrainian Large White,
Myrhorod, and Poltava Meat breeds [29, 30], with additional population-level data
reported for several other breeds [10]. However, the overall strength of evidence
supporting these associations remains limited, largely due to constraints on the
number of available studies with strong associations.

Polymorphisms in a range of genes have also been investigated in relation
to meat quality parameters, including intramuscular fat content, protein, ash,
water content, pH, and other physicochemical characteristics of pork [11, 12, 35].
These studies have focused on genes encoding cathepsins (e.g., CTSB, CTSD,
CTSF, CTSK, CTSL, and CTSS), as well as LEP (leptin) and its receptor LEPR,
GHRH (growth hormone-releasing hormone), and IGF2 (insulin-like growth
factor 2). Notably, these investigations [11-12, 35] have predominantly been
conducted in Ukrainian Large White pigs and are largely attributable to a single
research group, with results disseminated across multiple publications.

Several additional genes have been addressed in isolated studies. For
instance, polymorphisms in MUC4, FUT1, and SLC11A1, which are considered
candidates for influencing resistance to infectious diseases, have been
investigated in several works [31,32, 50]. However, these studies primarily report
population genetic characteristics or associations with growth traits and backfat
thickness, while direct analyses of disease resistance phenotypes remain absent.
Similarly, recent studies [24, 25] have employed in silico approaches to predict
the functional relevance of polymorphisms in genes such as TERT, PRKAGS3,
SYNGR2, and NR6A1. Nevertheless, association studies linking these variants
to productive traits in Ukrainian pig populations have not yet been reported in
Scopus-indexed publications.

3. Current status of genetic research in pig breeding in Ukraine:
issues and prospects

The majority of genetic studies in pig breeding, as represented in Scopus-
indexed publications, have been conducted by research groups affiliated with
several key scientific institutions. Leading positions are held by the Institute of Pig
Breeding and Agroindustrial Production of the National Academy of Agrarian
Sciences of Ukraine (Poltava, Ukraine); Poltava State Agrarian University
(Poltava, Ukraine); and the Institute of Grain Crops of the National Academy of
Agrarian Sciences of Ukraine (Dnipro, Ukraine), among others. At the level of
individual contributions, the most prolific authors include Balatsky Viktor
(14 publications), Saienko Artem (14 publications), Tsereniuk Oleksandr
(10 publications), and Vashchenko Pavlo (8 publications), who frequently appear
as co-authors in overlapping collaborations.

The vast majority of studies have been conducted on the Ukrainian Large
White pig breed, as well as on Large White populations of other geographical
origins. Other breeds, including Myrhorod, Landrace, and Poltava Meat pigs, are
represented far less frequently. Consequently, most association data are
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available for Ukrainian Large White pigs. The principal focus of these studies
includes growth performance traits, reproductive characteristics of sows, and
meat quality parameters.

A key limitation is the relatively small number of studies available in Scopus-
indexed sources. At the same time, analysis of reference lists within these
publications indicates that the actual volume of research on pig genetics in
Ukraine is substantially larger. A significant proportion of studies appears to have
been published in journals not indexed in Scopus, resulting in fragmented
international visibility and limited accessibility for the global scientific community.
As a consequence, for certain genes and breeds, only population-level studies
without association analyses were identified within this review. It is plausible that
complementary association studies exist outside the indexed publications or that
some research efforts did not progress beyond the population-genetic stage.

A positive trend is the increase in the number of publications in the analyzed
dataset during the 2020s, suggesting improved international representation of
recent Ukrainian research in pig genetics. However, a major methodological
limitation remains evident. Most studies rely on PCR-based approaches,
particularly PCR-RFLP. While these methods are suitable for analyzing individual
polymorphisms in candidate or causal genes and can support MAS, they are
limited in scope [52, 53]. Notably, this methodological framework in pig genetics
in Ukraine has remained largely unchanged from the early 2000s to the present.

In contrast, none of the analyzed studies employed sequencing
technologies (including Sanger sequencing or next-generation sequencing),
microarray-based genotyping, or genome-wide association studies (GWAS),
which are standard in contemporary international research [54-58]. This
methodological gap constrains the ability to investigate genetic variability at the
genome-wide level and limits the implementation of genomic selection
approaches, which are generally more effective than marker-assisted strategies
[2, 5, 59]. Accordingly, an important prospect for the development of pig genetics
research in Ukraine is the transition toward large-scale, genome-wide
methodologies. The adoption of advanced genomic tools would enable more
comprehensive analyses of genetic architecture and facilitate alignment of
Ukrainian research with current international standards in animal breeding
science.

Conclusions. This systematic review summarizes pig genetics research
conducted by Ukrainian scientists and represented in the Scopus database,
reflecting the segment of national research visible to the international scientific
community. The analyzed studies are predominantly focused on candidate gene
approaches, particularly single nucleotide polymorphisms in genes such as
MC4R, RYR1, ESR1, PRLR, LEP, LEPR, and others in relation to growth,
reproductive, and meat quality traits. Most investigations are focused on the
Ukrainian Large White breed, while the thematic structure of the studies reflects
a consistent orientation toward MAS, supported by PCR-based genotyping
methodologies.

At the same time, the overall number of Scopus-indexed publications
remains relatively small, which constrains the international visibility of Ukrainian
research. This limited representation does not fully reflect the actual volume of
scientific work conducted within the country, as a substantial proportion of studies
is disseminated through non-indexed sources. As a result, the global scientific
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community has access only to a partial and potentially fragmented view of
Ukrainian research in pig genetics.

Methodologically, the orientation of most studies on individual candidate
genes, without integration of genome-wide approaches, including sequencing
and GWAS, highlights a gap relative to current global standards and constrains
the implementation of genomic selection. Overall, further development of the field
requires both methodological advancement toward genome-scale analyses and
increased integration into international publication practices to enhance the
visibility and impact of Ukrainian research in pig breeding genetics.
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FEHETUKA Y CBUHAPCTBI: Ornsg YKPAIHCbKUX LOCAIOXKEHDB Y MDKHAPOAHUX HAYKOBWX
MYBNIKALIAX

M. HO. Meka
XapkKiBCbKUii HauioHa/IbHWI yHIBEpCMTET iMeHi B. H. KapasiHa
nn. Ceoboau, 4, M. XapkiB, YkpaiHa, 62022

MeTa. MeTol LUbOro [OCMiMKEHHA 6yn0 cucTemMaTUYyHO npoaHanidysaTu nybnikayii 3
reHeTUKN CBMHEW, HanmcaHi yKpaiHCbKMMM AOCMigHMKamMy Ta MNpoiHAeKCcoBaHi B 6asi gaHux Scopus, 3
aKUEHTOM Ha BW3HAYEHHS OCHOBHWX HAaMpPsAMKIB AOCAiHKEeHb, MeTOLOMOriYHMX MiAxXoA4iB, 4acTo
[OCMiIKYBaHUX reHe TUYHUX noniMmopdiiamiB Ta nopig ceuHel. [loaaTKoOBOK MeTOoH 6yn0 OUHUTH, K
YKpaiHCbKi JOCMiIKEHHS B rasy3i reHeTWKM CBUHE NpeAcTaB/eHi B MKHapOAHOMY HayKOBOMY NPOCTOpi.
MeTogawn. Byno npoBefeHo cucTemMaTUYHMIA NOWYK NiTepaTypu B 6asi gaHux Scopus. Mpouec Bigbopy
BK/IOYAB ifeHTUQIKaLlo, CKPVHIHI Ha3B Ta aHoTauil, a TaKoX OLUiHKY NMpuAaTHOCTiI Ha OCHOBI
NOBHOTEKCTOBOIO aHanisy. KpuTepiam BKIOYEHHSA BiAMNOBIaNN OpuriHanibHi AOCNIAHULBKI cCTaTTi Ta
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ornsan, NPUCBAYEHi FeHe T UL CBUHEN, NPUHaliMHI 3 04HMM aBTOpoM, aduiniioBaHUM B YkpaiHi. KpuTepisam
BMK/IIOUYEHHSA BIiAMOBigaM Te3n KOHEepeHUild, [OCMiMKEHHS, L0 He noBA3aHi 6e3nocepegHbo 3
reHeTUMKOI0 CBMHEN, Ta Ti, B AKX NOPYLUEeHi e TUYHi cTaHaapTu. AHani3 faHux 6yB 30cepemkeHuii Ha
reHe TUYHUX Mapkepax, nopogax, fOCNiMKyBaHUX 03HaKax Ta MeTOoh0/orYHMX nigxogax. PesynbTaTu.
MouaTkoBUIA NOWyYK AaB 126 3anucu, 3 akux 39 nyb6nikauili Bignosigany KpUTEPIAM BK/IOYEHHS MNicns
CKPUHIHIY Ta OuiHkM npugaTHocTi. Habip faHuX npoAeMOHCTpPyBaB TeMaTUWUHY reTeporeHHICTb,
npuyomy 29 pocnifpkeHb 6e3nocepefHbO0 CTOCYBaIMNCA  MONEKYNAPHO-TEHETUYHOI  MiHAMBOCTI,
nepeBaXkHO aHaslizy OHOHYKNeoTUAHMX noniMopdiiamiB. Haibinbl gocnigpkysaHum reHom 6y MC4R, 3a
HUM cnigyBsany RYR1, ESR1, PRLR, LEP Ta LEPR. [ocnigpkeHHs NpoBOAUNINCA MEPEBAXKHO Ha CBUHAX
yKpaiHCbKOT BENMKOi 6in10i nopoaun, 3 06MeXeHM NpeAc TaBNEHHSAM iHLWKX Nopig. OCHOBHUMMK HanpsiMKamMu
JOCNniKeHHA Oy 03HaKy PoCTY, PENPOAYKTMBHA 34aTHICTb Ta XapakTepuUcTUKM AKOCTI MAca.
MeTof0/10riYHO GiNbLUICTb AOCIKEHb BUKOPUCT OBYBaM Nigxoau Ha ocHosi MJ1P, oco6nuso MAP-MAP®,
Togi fK nigxoay, cnpsiMoBaHi Ha NOBHOFEHOMHWIA aHani3, Taki ik cekBeHyBaHHA Ta GWAS, 6ynu Biacy THi.
AHani3 TakoX Nnokasas BifHOCHO HEBE/VKY KiflbKiCTb Ny6nikauiii, NpoiHAeKCOoBaHUX Y Scopus, NOPIBHSHO 3
LUMPLLMM CMEKTPOM HauioOHa/TbHUX AOChiMKeHb. BUCHOBKW. YKpaiHCbKi AOCMIIKEHHA B rasysi reHeTuku
CBMHEl, MpeAcTaBfeHi B MKHApOAHO iHAEKCOBaHili niTepaTypi, MaloTb (UOKYC Ha noniMopdiamu
KaHOMAATHUX Ta Kay3a/lbHWX FeHiB, a TakoX Ha Mapkep-acoliiioBaHy cenekuito. OgHak ix mMkHapogHa
BMAMMICTb 3a/IMIAETHCA OOMEXEHO, a MeTOAOMOrIYHI MigXoAM BiCTalTh Bif CyvyacHMX CBIiTOBUX
TeHAeHuili. MalibyTHili pO3BWTOK BMMarae K BNPOBAKEHHS MOBHOMEHOMHMX TEXHOMOri, Tak i
NOCWMEHHS HTerpaulii B MbkHapoAHi HaykoBi ny6nikauii 4na MiABULLEHHS AOCTYNHOCTI Ta Bh/IMBY
YKpaiHCbKUX JOCiKEHb.

KntouoBi cnoBa: reHeTuka CBUHEW, CBUHAPCTBO, YKpaiHa, nonimopdiisam, SNP, Mapkep-
acouiioBaHa cenekuis, kKaHauaaTHi reHn, Scopus, MNP-MAP®.
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MeTta. OUiHWTA BMMB KOPMOBMX KOMMOHEHTIB, OTPUMAHUX 3
BOJIOCbKMX TOPIXiB Ha OpraHiaM CBMHEN 3a AOMOMOrok KoMGiHaLji
04HOhaKTOPHMX Ta H6aratohakTOpHMX CTATUCTUYHUX MiAXoAiB As
3ab6e3neyeHHs iHTerposaHol 6ionoriyHoi iHTepnpeTauii. MeTtoaw.
Y UbOMy [OC/iIXEHHI OyB OLIHEHWA BMANB KOMMOHEHTIB KOpMY,
OTPUMaHUX 3 BOJIOCbKMX TOPIXiB, BK/IOHAKUM SApa, MO6iYHI
NPOAYKTU Ta BifBapy NEPETUHOK, HA NMOKa3HUKM POCTY, AKICTb TyLLUi
Ta MAca, aHTMOKCMAAHTHWIA CcTaTyc, PenpoayKTVMBHI O3Hakn Ta
NMOKa3HUKN 3[0pOB'A CBMHe. Byno npoeegeHo Tpu  cepii
EKCMEepUMEHTIB 3a Yy4yacTO CBWHEl Ha Bigrogisni, kHypiB Ta
NMOPOCAT Ha KPUTUYHUX CTafissx po3BUTKY. [POAYKTMBHI, (i3nKO-
XiMiyHi, GiOXiMiYHI Ta PenpoayKTMBHI MapamMeTpu aHanisyBasv 3a
[OMNoMOrol0  OAHo- Ta [ABOhakTOpHOro AWCMNepCiiHOro aHasisy
(ANOVA), KopensauiinHoro aHanisy Ta AOC/iAHULBKOrO (DakTOpHOro
aHanisy. Pesynbtatn. BkioueHHA NpOAYKTIB 3 BOSIOCHKMX TOpIXiB
[0 pauioHy 3Ha4yHO 36iMbLINMI0 cepeaHbofo60BMIA  NpUpicT Ta
noKpawyio cknag, Tywi BHACIAO0K 3MEHLLEHHS TOBLUMHWA CMMHHOIO
WNUKy Ta 36iNblUeHHA BUxody M'Aca. HAKICTb M'Aca nokpalmiacs
3aBASKV MiABWLLEHIA HIXXHOCTI, BOMOroyTpUMYBaJIbHIA 34aTHOCTI Ta
3MEHLUEHHI0 BTpaT Mpu rotyBaHHi. [lo6aBKM BOMOCHKUX TOPiXiB
3HAYHO 3HWU3UAW Mapkepu MNEPEKUCHOT0 OKWUCHEHHA ninigis Ta
MOKpaWW/In  akTUBHICTb ~ aHTUOKCUMAAHTHUX  (DEPMEHTIB, LD
CBiAUNTbL MNPO NiABULLEHY OKUCHIOBA/IbHY CTabifibHICTb. Y KHYpIiB
06'eM crnepmy, KOHLIEHTpaLjisa cnepmaTo3oifiB, PyX/MBICTb Ta
3arasibHa KifbKiCTb XMTTE3AATHUX KIITWH 3HAYHO 36inblunancs, 3
CUMIbHUMW  eddekTaMu  B3aEMOAii MK pauioHoM Ta nepiofom
NpoBefieHHA [OCNIMKEHHA. Y MOPOCAT BigBapy 3 MNepPeTUHOK
BOJIOCbKMX rOPiXiB CYTTEBO 3HWU3WIM YacTOTy Aiapel Ta nokpaimnm
MeTaboniuHi NOKa3HWKM A0 Ta Micnsa Big/lyyeHHs. BaratoBuMipHMiA
aHanis BUABMB TPU OCHOBHI (haKTopM — aHTUOKCUAAHTHO-
OKMCIOB&/TIbHWIA, NPOAYKTVBHO-METab0MiuHniA Ta penpoayKTUBHUIA
— WO MOACHIOWTL nNoHag 70 % 3arasibHOI gucnepcii. Takum
YVMHOM, KOPMOBI A06aBK/M Ha OCHOBI BOJIOCbKMX TOPIXiB Ail0Tb SK
OYHKUIOHa/IbHI  MOAYNATOPY, BNAMBAKOYM Ha PICT, AKICTb M'Aca,
penpoaykTMBHY  (PyHKLjlO Ta CTaH 3[0pOoB'A TBapuUH 4epes
CKOOpAMHOBaHI  MeTaboniyHi Ta  aHTUOKCUAAHTHI  LUNSAXW.
BVCHOBKN. KOMMOHEHTW KOpMy, OTpVMaHi 3 BOJIOCbKMX TOpiXiB,
3HAYHO MOKPALLYIOTb MOKa3HWKW POCTY, ckiafg Tylli, AKICTb M'SAca,
AaHTVOKCUAAHTHWIA  CcTaTyCc, PenpoayKTUBHY e(eKTUBHICTb Ta
MOKa3HUKN 340pOoB'A y cBuHel. Ll ediekTn onocepeakoByHTbCA
yepes CKOOpAMHOBaHy MOy IALL0 MeTaboiYHNX Ta
OKVCHIOB&JIbHMX MPOLECIB, WO MiATBEPIXEHO OAHOMAKTOPHUM Ta
6aratohakTOpHNUM CTATUCTUYHUM aHanizoM. [Mo6iyHi NpoaykTn Ta
BiBapX BOJIOCLKUX FOPIXiB € NEPCNEKTUBHUMU (PYHKLIOHa/TbHUMU
KOPMOBUMW iHrpefieHTaMun /1 CTasioro BUPOOGHULTBA CBUHWHMN.
KnouoBi cnoBa: ropix BOMOCbKNI, CBUHI, MOKa3HWKA POCTY, SKICTb
M'Aca, aHTUOKCUAAHTHWIA cTaTyc, Penpoaykuis, SKiCTb Ccrnepmu,
CTaTUCTUYHWIA aHani3.
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Ana umtyBaHHA (3a ACTY 8302:2025):
CiHiumH O. C., 3iHoBeB C. I, MywkiHa M. /1. BnavB KOMMNOHEHTIB KOPMY, OTPYMaHUX 3 BOJIOCLKMX TOPIXiB,
Ha MOKa3HWKM pOCTy, SKICTb M'ACa, aHTWOKCUAAHTHWIA cTaTyc Ta PenpoayKTUBHI SKOCTI Yy CBUHENA.
CBMHApPCTBO i arponpommnc/ioBe BUPOOGHULLTBO @ MDKBIZOM. Temar. Hayk. 36. / IH-T cBuHapcTtBa i AlNB
HAAH. lMonTaBa, 2026. Bun. 7(85). C. 58-73. https://doi.org/10.37143/2786-7730-2026-7(85)5

CyyacHe cCBMHapCTBO pAefani 6Ginble 3anexutb Big (YHKUIOHaIbHMX
KOPMOBUX IHIPEAIEHTIB, 34aTHUX MNigBULIMTLA MNPOAYKTMBHICTL Ta 340POB'A
TBapWH, a TaKoX AKICTb X NPOAYKUil, OAHOYACHO 3MEHLUYHUN 3as1eXHICTb Bif
CYHTETUYHMX [06aBOK Ta XiMmieTepaneBTUYHMUX npenapaTiB. KOMMNOHEHTN KOpPMIB
POC/MIMHHOTO MOXOKEHHSA, Garati Ha MosliHeHaCUYeHi XUPHI KUCIOTU, (DEHO/bHI
CMONyKN Ta aHTUOKCUAAHTW, OTpyMasin 0cob6nMBY yBary 3aBAskm  iX
6aratothakTopHOMY GiosioriyHOMY BrisivBy [1-5].

Anpa Bonocbkoro ropixa (Juglans regia L.) xapakTepusyloTbCA BUCOKMM
BMICTOM HEHaCU4YeHUX D>KUPHUX KUCNOT, TOKopeposniB, nosipeHonis Ta
6i0NI0NYHO  aKTMBHUX  CMNOJSIYK 3  [OBEAEHVMMU  aHTUOKCUAAHTHUMM  Ta
npoTusanasbHUMU BN1aCTUBOCTAMU [6-9]. MonepeaHi [OC/IoKEHHSA
NOBIAOMNATbL NP0 MO3UTUBHWUIA BN/IMB KOMMOHEHTIB, OTPUMaHUX 3 BOJSIOCLKOro
ropixa, Ha ninigHWA O6MIH, OKWUCHIOB&UIbHY CTabiNIbHICTb Ta pPenpoayKTUBHY
doyHKUito TBapuH [10-13]. OgHak HasiBHI Nuie ObMEeXeHi AaHi 3 KOMMIEKCHOT
OUHKA  NPOAYKTUBHMX, BGIOXIMIYHMX, PEnpPOAYKTUBHUX Ta MOB'A3aHUX  3i
3[10POB'sIM CBUHEN peakLjii.

lnotesa UbOro [AOCNIAXEHHA Mondrasia B TOMY, LWO BK/IOYEHHA [0
pauioHy rogiBni CBMHEW KOPMOBMX KOMMOHEHTIB, OTPMMAaHUX 3 BOJIOCbKUX
ropixis, MaTume CKOOPAMHOBaHW BNAMB Ha MOKa3HWKM POCTY, SAKICTb M'ACa,
aHTUOKCUAAHTHWIA CTaTyC, PenpoayKTUBHI O3HaKM Ta MOKa3HUKN 340pPO0B'A
TBapuVH Yyepes3 Moaynauito MeTaboniyHnX Ta OKUCHO-BIAHOBHNX MPOLECIB.

MeTow Ujei pob0oTM Oy/N0 OUIHATK BM/IMB  KOPMOBMX KOMMOHEHTIB,
OTPUMaHUX 3 BOJIOCbKMX FOPIXiB Ha OpraHiaM CBMHEN 3a 4OMOMOrot KOMOiHaL,i
oAHOhaKTOpHMX Ta  6araTtohakTopHUX  CTaTUCTUYHMX  nigxodiB AN
3a6e3neyveHHs iHTerpoBaHoi 6i0/10rYHOI iHTepnpeTaLi.

MaTepianu Ta metogu. EKkcnepyMeHTasibHa YyacTuHa poboTu cknaganacs
3 TPbOX Ccepiin [ocnimpKeHb, MNPOBeAEeHNX B YMOBax HayKoBO-BUPOOHMYOT
na6opartopii IHCTUTYTY cBMHapcTBa i AlNB HAAH.

Yci  pocnimkKeHHA BWKOHaHI BIAgMoOBIAHO A0 MibKHaApPOAHMX MPUHLUMNIB
€BPONEencbKOI KOHBEHLT NPo 3aXUCT XpebeTHNX TBapyH, AKi BUKOPUCTOBYHOTHCS
0N eKCnepyMMEHTIB Ta iHLWWX HayKoBMX Uifield Ta BigNoOBiAHO A0 [upeKTusu
2010/63/EU €Bponeiicbkoro napnamMeHTy i pagy €BPOMENCbKOro Cow3y Bif
22 BepecHsa 2010 p. WOA0 OXOPOHU TBapWH, LLIO BUKOPUCTOBYHOTLCA B HAYKOBUX
uinax [14, 15].

Mpwn rogiBni TBAapWH AOCMIAHUX TPYN OCHOBHI pauioHM [OOMOBHIOBa N
sSApaMn BOTOCLKMX TOPiXiB abo ekcTpakTamu 3 NePETUHOK ropixiB. KOHTPO/IbHI
rpynu TBapuvH OTPUMYyBa/IM CTaHAApPTHI pauioHM 6e3 aofaBaHHA MPOAYKTIB
ropixisBHMUTBA.

Y nepLivi cepii focnifpkeHb BU3HaYasM BI/IMB BifBapy 3 NEPETUHOK ropixa
BOJ/IOCLKOrO Ha MPOAYKTMBHICTb, 4acToTy nposiBiB Aiapei Ta OGioXiMiuHI
MOKa3HMKN KPOBi MOPOCAT [0 Ta nicns  Big/lydyeHHsa. [Ona  uboro  6ynu
cthopmoBaHi ABi rpynu TBapuH 3 NOPOCAT-CUCYHIB BIKOM 21 aeHb, no 50 ronis B
KOXHIN. [Jocnig 6yB npoeBefeHuii y ABa etanu. Ha nepliomy etani BuBYau/IU
e(oeKTUBHICTb 3aCTOCYyBaHHS BigBapy Yy MiACUCHWUIA nepiog, 3 21-ro no 28-i AeHb
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(3a TwxKaeHb [0 BiAlydeHHs). Ha gpyromy etani Ha TOMY XX MOrosis’i
AOCnipKyBann BM/IMB 3aCTOCYBaHHA BigBapy y nepiog 3 29-ro no 35-i AeHb
(NpoTAarom TWXXHA nicna Big/Ty4YeHHs).

Y apyrini cepii gocnigxysann BRAVB [OMNOBHEHHA pauioHy BOJSIOCHKMM
rOpiXoM Ha NPOAYKTUBHICTb, OGIOXIMIYHMX MNOKA3HMKIB KPOBi, MOPJIO/IOriYHWiA
cKnag Tyw Ta SKiCTb M'SICO-Ca/lbHOT NPOAYKUT, OTPMMaHOI Bif, CBUHEN
MUPropoAcbKoi nopogn. bynn cdopmoBaHi Tpy rpynu TBapuH no 20 ronis B
KOXHIi1 cepefHboo Barold 55 k. CBWHI  KOHTPOSILHOI rpynu OTpuUMyBasIv
3BMYANHWIA pauioH. PauioHn cBMHE nepLluoi Ta Apyroi AocnigHux rpyn
36aravyBanm BignosigHo 10 % Ta 20 % HenyuwleHux ropixis. [Nns BMBYEHHS
M'ACHOT NPOAYKTUBHOCTI NiAAOCNIAHUX CBUHEN MiCNSA AOCATHEHHS HUMW XXUBOI
macy 100 kr 6yB nNpoBefeHWiA KOHTPOJIbHWUIA 3a6iii MO 5 roniB 3 KOXHOT rpynu 3
nofasibluMM 06BasIOBYBaHHAM, aHau1i3oM MOPAIONOrNYHOIO ckiagy Tyw i Aesknx
XiMIYHMX Ta BGiOXIMIYHMX NOKA3HWUKIB M'AI30BOT TKAHWUHMW.

CepeHboa060BUiA npupict  Ta  KoemiuleHT  KOHBepCii  Kopmy
po3paxoByBa/Ii Ha OCHOBI IHOMBIAya/IbHUX 3anuciB Npo Macy Tina Ta
CMOXWBaHHA KOpMy. HAKICTb M'Aca ouiHoBaMm 3a pH yepes 48 rognH nicns
326010, M'AKICTIO, BOJIOTOYTPUMYBa/IbHOK 3[ATHICTIO Ta BTparamu npuv
TEepPMiyHiii 06po6uj. XiMiYHMIA cKnag M'sca BU3HavYanu cTaHaapTHAMKU MeTogamm
3a BOJIONICTHO, BMICTOM CYXOi Pe4YoBUHK, OiNnka, XMPY Ta 30/1bHICTI0. Takox
aHanizysasim pi3anMkKo-XiMivHi BAACTMBOCTI LUNMKY. BUMIpIOBAHHA TOBLUMHW LLMUKY
nposoannmn Post mortem Ha OXONOMKEHUX HaniBTyLaxX CBMHEN Ha piBHI 6-7-ro
rpygHoro xpebus.

3pa3kM KpoBi Ta TKaHUH Oynu npoaHasli3oBaHi Ha MOKa3HUKWM BiNKoBOro,
ninigHoro, BYr/eBOAHOIO Ta MiHepaslbHOro 06MiHYy. OKMCHIOBa/IbHUIA CTaTyC
OLHIOBaNIM  LWNAXOM  BUMIPOBaHHA  MasioHoBoro  gianbgerigy  (MAA),
TBK-akTUBHUX CrMOJYK Ta MapKepiB OKUCHEHHSI OIiflkiB, a TakKoX akKTUBHOCTI
aHTUOKCUOAHTHUX pepMeHTIB (CynepokcuaancmyTasn, katanasm).

Y TpeTiil cepii ekcnepuMeHTIB BMBYa/IN SKICTb CMEpMONPOAYKLIT KHypiB 3a
YMOB BUWKOPUCT@HHA Yy pauioHi Apob6sieHoro sgpa  ropixa BOJIOCLKOTO.
[nsa pocnigHoT Ta KOHTPO/bHOT rpyn 6yno BigibpaHo no 3 rosioBu. [OCnigKeHHS
npoBoAMAN y ABa eTann — B XOMI0OA4HY Ta Tenay Mnopy POKy MeToAoMm rpyn-
nepiogis. MigrotoBumii nepiog TpuBaB 5 Ai6, o6nikoBnin — 45 Ai6. KHypw
AocnigHoi rpynn otpumyBsasin no 50 r ApobneHux saep ropixa Bosiocbkoro 1 pas
Ha 0006y (3paHKy) pas3oM 3 MEepLUOH MOpUIEd KopMy. 3pasku CnepMu KHypiB
OLUHIOBa/IN 32 O0O6'EMOM  esiKyniATy, KOHLUEHTpaLjie cnepmMaros3oifiB, iX
PYX/IMBICTIO Ta BiICOTKOM XUTTE3AATHUX KNITUH. TakoX BU3Ha4YanIn GioXiMiYHWUIA
cknaz, cnepmasibHOT nnasmm [16-20].

[nsa ouiHkn BNAMBY 6iOMIONYHO aKTUMBHMX KOMIMOHEHTIB ropixa BOJSIOCbKOro
Ha MPOAYKTMBHICTb, SAKICTb Tywi, M'Aca Ta O6ioxiMiyHi napameTpu 6y/o
3aCTOCOBaHO OAHOGaKTOPHMIA ancnepcinHuin aHania (ANOVA). [BoakTopHui
ancnepciinvii - aHanis (ANOVA) BMKOPUCTOBYBaBCA /19 OLHKA MOKa3HWKIB
AKOCTI crnepmn, Npu LbOMY rpyna roisfi Ta eKkcnepMMeHTaslbHUn nepiog 6y
oikcoBaHMMW (pakTopamu, BK/IOYaKuM iX B3aemMogito. Po3mipn edekTtiB 6ynn
BUpaXxeHi y BUrnagi eta-ksagpary (n2).

YUacToTy aiapei y nopocAT aHanisysasim 3a A0NOMOrot TecTy Xi-ksagpar, a
po3Mip edpekTy Bupakan sk koedpiyieHTn kopensuii Kpamepa.

KoedpinieHT kopensauii  TlipcoHa po3paxoByBav /19 AOC/IIKEHHA
B3aEMO3B'AI3KIB MDK MPOAYKTUBHUMM, GIOXIMIYHUMMK, OKUCHIOBa/IbBHUMWN Ta
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penpoayKTUBHUMN 3MiHHUMN. ans iHTerpaTnBHoI iHTepnpeTau,i
G6araToBMMIpHUX BIANOBIAEA BUKOPUCTOBYBaUTM (PDaKTOPHWUIA aHania (MeTof
rO/IOBHMX KOMMOHEHTIB 3 poTauielo BapiMakc). Pi3HWLUI BBaXXasiM 3HaYyLWMMU
npu p < 0,05 [21-23].

PesynbTatn pocnigpkeHb Ta T1X O06GroBOpPeHHs. Y nepuwin cepil
[OCNiMKeHb BCTaHOB/IEHO, LWO BUKOPUCTaAHHA BigBapy nNepeTVHOK ropixa
BO/IOCbKOrO MO3UTUBHO BM/IMBAE Ha [AiS/IbHICTb LWYHKOBO-KMLLKOBOrO TPaKTy
MOPOCAT-CUCYHIB Ta MOPOCAT Ha BIA/yYEHHI, MiHIMI3ylOuM KiNbKICTb BUMNAAKIB
Jiapei Ta nigBuLLytoun cepefHb04000Bi npupocTM Ha 12 %, Wo O4YeBUAHO
NoB’A3aHO 3 HOpMasii3auield TpaB/EHHS BHACMIQOK OGakTepuuuaHoi Ta
b6akTepiocTaTU4HOI Aii BiaBapy. BuKopucTaHHA npenapaty Ha OCHOBI NepeTuHOK
ropixa BO/IOCbKOro Np13Besio A0 akTuBaujii npoueciB 06MiHy peqyoBUH Ta BINKIB y
CBUHEN, NIABULLEHHS TX IMYHITETY.

CTaTuCTMYHMIA aHani3 gaHux WoAo BNAMBY BigBapy NepeTMHOK ropixa
BOJIOCBbKOr0 Ha 4acToTy NposBiB Aiapel Ta cepeHbo4000BI NPUPOCTU MOKa3as:

X2KpuTepin

ana | etany: x2=7,25, p = 0,007

ansa Il etany: X2 = 19,6, p < 0,001

Cuna egoekty (Cramer’s V): 0,38-0,44 (CuUnbHWIA)

MpoBeAeHnn CTaTUCTUYHMIA aHauli3  [aHuxX LWOoAO BNMBY  BigBapy
NEPETUHOK TFOpiXy BOJIOCLKOTO Ha MOKa3HMKM OOMiHY O6iflkiB KpoBi 35 AEHHUX
MOPOCAT Moka3asB HaCTyrnHe:

ANOVA / t-test

MipoBuHorpagHa kucnora: p < 0,05
noko3a (35 gi6): p < 0,01

Ca/P: p <0,05

Ecbektn nomipHi (p2 « 0,20-0,30).

Y ppyrii cepii gocnigpkeHb BCTAHOB/EHO, L0 AOMOBHEHHS pauioHy rogisi
MOTOAHAKY CBUHEW MUPropoAcbKOi MOPOAM Ha BiAroAiB/li BOMTOCHLKMM TOPIXOM
BiporigHO 36iNbWNN0  cepegHbOA0O0BNA MPUPICT MOPIBHAHO 3 TBapUHaMM
KOHTPONbHUX Tpyn Ha 2,75-6,91 %, Toai SK KoeduilieHT KOHBEpPCIl KopMy xoua i
OyB HWKYMM, OfHaK UA pi3HMUA He Oyna BiporigHo. OpfHoakTopHWiA
aucnepciiHuiA - aHania BUSIBUB MNOMIpHMIA  po3Mip ediekTy, Lo BKalye Ha
6i0N0rYHO 3HauyLLe NOKpaLLEeHHs NOKa3HUKIB POCTY:

OpHohbakTOopHMn ANOVA TecT (dhakTop: rpyna)
CepeaHbo4060BUIA NpUpICT

F(2,33) = 3,87, p=0,031

p2 = 0,19 (cepeaHii-BUCOKNIA ehekT)

KoHBepcia kopmy

F=241, p=0,11 ~ cTaTUCTU4YHO He3HauyLle

TakuM 4MHOM ecdhbekT 3rofoBYyBaHHS TOpIXiB MPOABASETLCA MNEePeBaXkHO
yepes NiABULLEHHA NMPUPOCTIB, a He Yepe3 CYTTEBY 3MiHY KOHBEPCIT Kopmy.
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Y CBUHEN, SAKMX TroAyBa/IM BOJSIOCBKMMK ropixamu, crnocTepiranocs
3MEHLLEHHS! TOBLLUMHM CMWHHOIO LLUMWUKY, NiABWLLEHHS BMXO[y M'sica Ta BUWLL
3HaueHHs iHaekcy Taiinepa:

OpHohakTOopHMin ANOVA TecT (dhakTop: rpyna)
ToswumHa wnuky: F=6,92, p =0,008, n2= 0,36
Buxig m'aca: F=5,84, p =0,014, 17=0,32

Maca cana: F=7,11, p = 0,007, 17*= 0,38

®i3MKo-XiMIYHMIA aHani3 M'sca NPOAEMOHCTPYBaB MOKPaLLEHY HDKHICTb,
BULLY BOJIOrOYTPUMYBaJ/IbHY 34aTHICTb Ta 3MEHLLUEHHSA BTpaT Npu rotyBaHHi 6e3
CYTTEBMX 3MiH KiHLEeBOro pH.

OTpuMmaHi gaHi nigTBEPAKYOTb KOMMEKCHUIA BM/IMB BUKOPUCTaHHA TOpPIXiB
y roiBni CBUHEN Ha M’'SICO-CasibHi NMOKA3HUKM TBapUH.

Y TpeTin cepii JocnigpkeHb BCTAHOB/IEHO, WO 3roA0BYBaHHA KHypam
nnigHMkam Apo6seHoro agpa ropixa BOJIOCBKOTO MO3MTUBHO BM/IMBAE Ha
MOKa3HUKN SAKOCTI Crnepmonpoaykuii KHypiB Ta OioxiMiYHMIA cknag, niasmu
cnepmu. 3MiHM BigOyBatOTLCA AK Yy XONOAHY MOPY POKY, Tak iy Xapky, O MOXe
CBIZUMTN NPO MO3UTUBHY Ait0 APO6GIEHOro sgpa ropixa BOJSIOCLKONO 3a YMOB
TensI0BOro CTpecy, Ta ga€e 3Mory oTpumaru Big o4HOro kHypa Ha 10 cnepmozos
GinbLue.

OTpumaHi gaHi nigTBepAXyrTbCA NPOBeAeHUM CTaTUCTUYHUM aHas1li30M:

AsodakTopHuin ANOVA TecT

dakTopu:
. A - rpyna (koHTponb / pocnin)
. B - yac (noyatok/ KiHeLb)

AKiCTb cnepmu

B3aemogia A*B:

. O6’em: F =184, p <0,001

. KoHueHTpauisa: F =26,1, p <0,001

. AKTUBHIiCTb: F =31,7, p <0,001

. TepmMopesncTeHTHa npoba: F =225, p < 0,001
M gna B3aemogii: 0,45-0,62 (ayxe BUCOKMIA edhekT)

[Ona BCTaHOB/MEHHS K/HOYOBMX B3AEMO3B’A3KIB  MDK  AOCNILKYBaHUMU
napameTpamu 6y/n10 po3paxoBaHO KOeWILEHT Kopensuii.

Knro4voBi kopensauit:

3MiHHi p

CepefHboa060BuMiA NpupicT A Buxig, m'sca 0,78
CepefHboa060BUIA NpUpicT A TOBLMHA LUMUKY -0,74
KoedhiuieHT koHBepCii kopMmy A cepefHboL060BMIA NpupicT -0,62
KoedpiuieHT koHBepcii kopmy A Buxig, m'sica -0,59

Buwi Temnu pocTty 6yniM NoB'A3aHi 3 MEHLUOH TOBLUMHOK LIMNWKY Ta
30iNbLWEHHAM BUXO4Yy M'Sca, WO BKasye Ha Te, WO fobaBka [0 pauioHy
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BO/IOCbKMX TOpIXiB cnpusina NPOAYKTMBHIA e(ekTMBHOCTI 6e3 HaaMipHOro
BIAKNAAEHHSA XMPY.

XapakTepucTUKN TylWi TaakicTb M'sica

3MiHHi p
Buxig m'saca ™ HixHicTb 0,69
ToBLWMHa WNKKy A  BTpaTtunpu TepmiyHiinobpobui 0,66
Buxig m'saca ™ BogoyTpumMmyBasibHa34aTHICTb 0,71

TakuMm 4YMHOM, nMoKpaueHa MICHICTb TyLWi MOCMiAOBHO MNOB'A3YETLCA 3
BULLLOKO TEXHOJIOTYHOKO AKICTIO M'Aca.

3B’A30K OKMCHIOBa/IbHUX MapKepiB AKOCTIi Ta 6ioximiim'saca

3MiHHi p

MOA ™ HikHiCTb -0,73
MOA ~  BonoroyTpumyBasibHa 34aTHICTb -0,76
BTpatn npu TepMiuHilii 06pobui & MOA 0,68
AHTHOKCUAAHTHI hepmeHTn ~ MOA -0,79

[MepekncHe OKUCHEHHSA NinigiB o6epHeHO nponopuiiHe napamMeTpam
AKOCTI  M'Aca, WO NigTBEPMAKYE POSIb  OKACHIOBa/IbHOI  CTabiNIbHOCTI Y
B/1ACTUBOCTSAX M'A30BOI TKAHWMHK Nic/is 3a6010.

BioximiyHWI cknag N NPOAYKTUBHI O3HaKK

3MiHHi p

BwmicT 6inka A CepeaHbofo60BMin NpupicT 0,71
XonectepyH N BHYTPILUHbOM'A30BWIA XUp 0,64
Binok  Buxig m'saca 0,68

MokpaleHnini mMeTaboniam 6ika nNpu gofaBaHHi A0 pauioHy BOJIOCbKUX
ropixiB Crpusie HapoLLyBaHHIO 06’€My M'A30BOI TKAHWMHW Y TBAPVH Ta MNO3UTUBHO
BMN/IMBAE Ha AKICTb TyLLI.

Mapkepu NepekMcHOro OKUCHEHHSA NinifgiB Ta GiNkiB 6y/IM 3HAUHO HUKUMMUN
B AOC/IAHNX rpynax, HATOMICTb aKTUMBHICTb aHTUOKCUAAHTHUX (PEPMEHTIB Y LUUX
rpynax 36isbwuniacsa. L asuwa xapakTtepusyBa/INCA 3HAYHMMK  PO3MipamMu
epekTiB, L0 CBIAYATbL MPO BUPEXKEHWI BM/IMB KOPMOBMX 006ABOK HA OCHOBI
NPOAYKTIB rOpPiXiBHALTBA HA aHTUOKCUAAHTHY CUCTEMY OpraHiamy.

[BohakTopHMIA AMCNEPCINHNIA aHani3 BUABMB 3Hadylli B3aemMogii napu
«pauioH X nepiog, AOCNIMKEHHA» A1 BCIX OCHOBHUX MOKA3HWUKIB SAKOCTI CNepMu.
JopaBaHHA [0 pauioHy ropixiB nNpu3Beno go 36i/blUeHHA 06’eMy eskynAaTy,
KOHUEeHTpayii cnepmarto3oifiB, iX pPyxXAMBOCTI Ta 3arasibHOI  KiJIbKOCTI
XUTTE3QATHMX Crepmarto30ifiB, OCOOMMBO HamMpUKiHLI  eKCrnepuMeHTasTIbHUX
nepioAiB.
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B3aeMO03BSI30K MiX SKICTH cnepmMyv Ta 6iOXiMIYHHUMW MNOKa3HUKaMu

nnasmu cnepmm
XapakTepucTUKN SKOCTi cnepmm

3MiHHI p
O6'eM eskynaTy A 3aranbHa KiflbkicTb cnepmaTosoigis 0,88
KoHueHTpauis cnepmarto3oifis PyxnmBicTb 0,74
PyxnuicTe A XKuttesgaTHi cnepmaTosoign (%) 0,81

OTpumaHi gaHi ceigyaTb, WO 06'EM Ta KOHLEHTpaLis cnepMy € OCHOBHUMM
AeTepMiHaHTamMK 3ara/ibHOro BUXOAY XUTTE3AATHUX CnepMaTo30ijiB.

AkicTb cnepmn N BioOXiMiYHMI CKNag cnepMmasibHOT nasmMum

3MiHHI p
3arasibHuiA 6inok N PyxnuBicTb cnepmaTo3oigis 0,67
XonectepuH *  PyxnuBicTb -0,62
AkTuBHiCTb ACT A PyX/MBICTb -0,58

MokpaleHa [OCTYrMHICTb Gisika Ta 36asaHcoBaHWA NiNigHUIA MeTaboni3M
CnpusitoTb (PYHKLIOHa/BHI aKTUBHOCTI cnepmMaTo30iaiB.

OKNCHIoBanbHMA 6anaHc N penpoAyKTUBHI NnapameTpu

3MiHHi p
OKuUCHIOBas1bHI Mapkepn ~  PyXnnBICTb -0,75
AHTHOKCHAAHTHI hepmeHTn A XKutTesgaTHi cnepmatosoign 0,72

MoKpalleHHss AKOCTI cnepMonpoaykuil TICHO moB's3aHe 3 MNOCWU/IEHHAM
aHTNOKCUOAHTHOrO 3axXmUcTy crnepmMaTo30ifiB.

®aKTOpHUIN aHani3 BUSBUB TPU OCHOBHI KOMMOHEHTN — @HTUOKCUAAHTHO-
OKUCHIOBa/IbHWUIA,  NPOAYKTUBHO-METAOO0MIYHMIA  Ta  PEenpoayKTUBHWUMA,  LIO
NOSACHIOKTL 72,8 % 3aranbHOI gncnepcii (tabn. 1).

Tabnuusa 1. PakTopHa CTPYKTypa (r0O/1I0BHI KOMMOHEHTK)

3MiHHEe HaBaHTaXeHHS dakTop 1 dakTop 2 dakTop 3

aHTUOKCUAAHTHO- NpPoOAYKTUBHO- PenpoayktneHuii
OKUC/TIOBa/IbHUIA mMeTaboiuHni

MOA 0,88 -0,22 -0,11

TBK-aKTUBHI CNoyKu 0,85 -0,18 -0,09

coa -0,79 0,24 0,18

Cepe,_u,Hbo,qOGOBMM 021 0,81 0,33

npupict

Buxig m'sica -0,18 0,78 0,29

AKTUBHICTb 0,31 042 082

crnepmaTos30iaiB

dakTop 1 (aHTMOKCMAAHTHO-OKUCHIOBasIbHMIA): 31,4 %
dakTop 2 (NPoAYKTUBHO-MeTaboniyHuin): 24,6 %
dakTop 3 (PenpoaykTneHuin): 16,8 %

Bcboro: 72,8 %
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®akTop 1 (AHTUOKCMAAHTHO-OKMUCNIOBA/IbHWIA) UITKO BiJOKPEM/IOE MapKepm

NepekNCcHOro OKNCHEHHSA ninigis (MOA,  TBK-akTuBHI Crosiyku),
aHTUOKCMAOAHTHUX | OYHKLiOHaIbHUX nokasHukis (COL).
dakTop 2 (NpoAyKTUBHO-MEeTab0/1IvYHUI) acouinosaHui i3

cepefHbO060BMMIU  MpUpocTamMKn,  BUXOOAOM  M'ica  Ta  aKTMBHICTIO
crnepmMmarosoifis.

3a kpuTepiem Kalizepa, BWAINEHO TPW TOMOBHI hakTopKu, WO CyMapHO
MNOACHIOKTL «73 % 3arasibHOI Agucnepcii, WO € poctaTHiM Ans 6ionorivyHol
iHTepnpeTauil KOMMNIEKCHNX MeTaboNiuHNX eddEKTIB.

KopensauiiHnii aHanis BUSIBUB CU/IbHI HEraTuBHI 3B’S3KM MK NMOKa3HMKaMu
NPOAYKTUBHOCTI Ta Mapkepamm nepeKkncHOro OKWUCHEHHSA ninigis
(r=-0,65...-0,74), a TakoX MNO3UTUBHI Kopensuii MK cepeaHboA060BUM
NPUPOCTOM, piBHEM 6iSIKOBOro OOMIHY | pPenpoaykKTMBHUMMK napameTpamu
(r =0,58-0,71), Wwo niaTBEPAKYE aHTUOKCUAAHTHO-0NOCEPEAKOBAHNIA MeXaHi3M
Aii KopMOBUX A06ABOK Ha OCHOBI ropixa.

lMpoBefeHe HamMu OOCNIMKEHHA OEMOHCTPYE, WO BK/IKOYEHHA A0 pauioHy
CBUHEW MpoAyKTiB, OTPUMaHWX 3 BOJIOCbKMX TOPIXiB Mae OGaraTtorpaHHui
GIONOriYHMIA ~ BNAMB, KW OXOMJIKOE  MOKA3HUKM  POCTY, SKICTb  M'SAca,
aHTUOKCUAAHTHUWIA cTaTyC Ta penpoayKTUBHY (OYHKLUi0 TBapuH. CrnocTepexyBaHi
peakuii  cTatMCTUYHO  NIATBEPKYHOTHCA pe3ynbTatamu  OAHO- Ta
OBOMAKTOPHOro  AWCNEPCINHOIO  aHanisy, KopensauiiHim  aHaniaom  Ta
[OCNIAHVUUBKAM (pakTOpPHUM aHani3oM, WO BKa3ye SAK Ha npsamMi, Tak | Ha
IHTerpaTMBHi MexaHi3amu gjl.

36inblIEHHA  cepeAHbO060BOr0  MPUPOCTY, WO  CrnocTepirasioca B
ekcnepuMeHTa/IbHUX rpynax, 6yno CTaTUCTUYHO 3HAYYLIMM, TOAj AK KOoewilieHT
KOHBEpCii KOpMy [OEeMOHCTpyBaB /MWe TeHAEHUil0 [0  MOKpaLleHHs.
LA 3aKOHOMIPHICTb CBIAYUTL NPO Te, WO A06aBKM BOSIOCLKMX rOpiXiB NepeBaXHo
CTUMY/IIOIOTbL  aHabosiyHi  Ta MeTabosiiyHi  npouecu, a He 3MIHIOKTb
e(PeKTUBHICTb BUKOPUCTaHHA KOPMY SK Taky. Po3Mipu epekTy Big nomMipHOro go
cunbHoro (N2 « 0,19-0,27) BKa3ylTb Ha O6I0NOMYHO 3HAYyLWi 3MiHW, LWO
Y3roKYETbCA 3 NyO6NiKaLisiMn, siKi ONUCYOTb MOCUIEHNIA PICT Y CBUHER, pauioHu
rogisni  Skux OynuM  36araveHi  Gi0aKTUBHUMW  POC/VHHUMM  Ainijamn — Ta
nonicpeHonamn [24-26].

KopensuiiHnii aHanis [o4aTtkoBo NIATBEPAKYE LEW BMCHOBOK, OCKiNIbKU
cepefHbO40060BUIA  NPUPICT AEMOHCTPYBaB CU/IbHWIA  MO3UTUBHUIA 3B'A30K 3
nokasHnkamun 6i/IKOBOr0 MeTaboniaMy Ta HeratMBHUI 3B'A30K 3 Mapkepamu
NEepekncHOro OKWUCHeHHs ninigis. L pe3ynbtatn csigyatb npo Te, WO
MOKpaLLeHHA MOKa3HMKIB POCTY MOXe OyTu ornocepefkoBaHe 3HWKEHHAM
OKCMAATUBHOrO CTpecy Ta MNiABULLEHHAM MeTabosivyHOI CTabifibHOCTI, a He
nvwe 36iNbLIEHHAM CMOXWUBAHHA eHepril.

MpoayKTn 3 BOSIOCbKMX TOPIXiB Yy pauioHi 3HAYHO nokpawuiv cknag TyLui,
MPO WO CBiAYNTb 3MEHLLUEHHS TOBLUMHW CMWHHOMO LWNWKY, 36iNbLUEHHS BUXOAY
M'sica Ta BULL 3HAYeHHA iHOekcy Tannepa. 3HauHi po3Mipn edekTy, oTpuMaHi
ana umx osHak (M > 0,30), cBigyaTb NPO MNOCNIAOBHUIA 3CyB y OIK (heHoTuny
6inbl nicHOT Tywi. Taki edhekTn 0cO6NMBO akTyasibHi A/11 Cy4aCHUX CUCTEM
CBWHAPCTBA, e BMXiA NICHOro M'ica € OCHOBHMM E€KOHOMIYHMM hakTopom [27, 28].

MokpaleHHs TakuxX XapakTepucTuK M'sica TBapuH [AOCMIAHUX Tpyn  SK
M'AKICTb, BOJIOTOYTPUMYBa/ilbHa 34ATHICTb, @ TakKOX 3MEHLUeHHA BTpar npu
rotyBaHHi Mm'sica 6e3 CcyTTeBMX 3MiH KiHUeBOoro pH cBiguuTb npo Te, WO
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BMKOPUCTAHHA MPOAYKTIB rOpPiXiBHULTBA MO3UTUBHO BIJIMHYNO Ha CTPYKTYPHI Ta
TEXHO/I0rYHI B/1IaCTUBOCTI M'A30BOI TKAHWHW, @ He Ha Nicna3abiiHi rMiKoNITUYHI
npouecun. [lofibHi edekTn Oynn 3apeecTpoBaHi A1 pauioHiB, WO MICTATb
G6araTi Ha aHTUOKCMAAHTU POC/VHHI Matepianu, ki cTabinisytoTb MemopaHu
KNiTMH M'A3IB Ta 3MEHLUYKTb OKUCHEHHA 6ika nig 4vac nicnasabiiHoro
[o3piBaHHA [29].

OgHMM i3 Halbinbll BUpPaXeHUX edhekTiB AofaBaHHA [0 pauioHy
BOJIOCBKMX ropixiB 6yna MoAynsuisi OKCUAATMBHOIO cTatycy. 3HavyHe 3HWKEHHS
PiBHA  ManOHOBOro  AjanbAerigy, WO  CYNPOBOMKYETLCA  MiABULLEHHAM
aKTUBHOCTI aHTUOKCUAAHTHUX (pepMeHTIB, CBIAYMTb NPO MOMITHE OcCfabsieHHA
NnpoueciB NepekUcHOro OKMCHeHHA ninigis. CunbHi po3mipn edoekTy (n2 > 0,40)
Ta CTilKi HeraTuBHI  KoOpensAuii MK OKCuaaTVBHUMKM  Mapkepamu Ta
MPOAYKTUBHUMW O3HaKaMu MiAKPeCNoTh LEeHTPasibHY Posib aHTUOKCUAAHTHUX
MeXaHi3MiB.

dakTOpHUIN aHani3 AoAaTKOBO MiATBEPAMB L0 iHTEpnpeTtauito, npuyomy
Nepwmnin  rONOBHUA  KOMMOHEHT  YiTKO NpeAcTaBisi€  aHTUOKCUOAHTHO-
OKuUC/IOBasIbHY  BiCb. BifoKpeMneHHA MapkepiB OKCUOATUBHOIO CTpecy Big
NPOAYKTMBHUX Ta PEenpoayKTUBHUX napamMeTpiB Yy (akTopHOMY NPOCTOpi
CBiAUNTb NPO Te, WO OKCUAATMBHUIA GasilaHC € K/IYOBUM PErynsaToOpoM, SKWR
BM/IMBAE Ha YMC/IEHHI (Pi3iONOriYHI pe3ynbTaTu.

[BohakTopHuin  gucnepciiiiii  aHania (ANOVA) BUSIBUB AyXe 3HauHy
B3aEMO/II0 MK pauioHOM Ta eKkcnepuMeHTasIbHUM MepiofgoM A1 BCiX OCHOBHUX
MOKa3HWKIB AKOCTI crnepmu. T[lokpaleHHsa O06'eMy esKkynAaTy, KOHUeHTpawii
cnepmartosoifiB,  PyX/IMBOCTI  Ta  3arasilbHOi  KiJIbKOCTI  XUTTE3LATHUX
crnepmaTo3oigiB 6yno nos'dAsaHe 3i 3Ha4HUMK po3mipamu edpekty (M > 0,50),
L0 BKa3ye Ha CWIbHWIA Ta 3a/IeXHWIA Bi4 4Yacy BNAMB 3rofoBYyBaHHS TOpixiB
KHypam.

Mo3nTMBHI Kopensuil MK akTUBHICTIO cnepmMaTo30ifiB Ta MeTaboniyHumu
napameTpamu, Mopsif 3 HeratMBHMMUK 3B'A3kaMK 3 Mapkepamu OKCUAATMBHOIMO
CTpecy, cBigyaTtb npo Te, WO MNoKpaweHHS penpoayKTUBHOI QOYHKLIT MOXe ByTn
pe3ynbTaTtom MONIMWEHOr0 OKUCHO-BIAHOBHOINO roMeocTasy Ta MO3UTUBHOIO
BMN/IMBY Ha LiMICHICTb MeMbpaH cnepmaros3oifis. BpaxoBykunm BUCOKUIA BMICT
NOSIIHEHACUYEHNX >KUPHUX KUCMOT Yy MNpPOoAyKTax 3 BOJIOCBLKMX T[OpiXiB, Ui
pe3ynbTat  Y3rooKylTbCA 3 KOHUENuie, Wo /1inign Ta aHTUOKCUAAHTU
CUHEPriNHO NiATPUMYHOTb cnepmaroreHes Ta JoyHKLUiOHaNbHICTb
crnepmaro3soigis [30-32].

lMoMiTHE 3HWKEHHS 4acToTW fAiapel cepef NOPOCAT, Sk OTpUMyBasv
BigBap 3 MeperopofoK BOJIOCLKMX TOpiXiB, MiAKPEeC/e MnoTeHuian uboro
oiTOreHHOro BTpPy4YaHHs SAK  (OYHKUIOHA/IbHOT asibTepHaTuBM  TpaauUintHUM
NpoiNakTMYHNUM cTparteriam. 3HayHWin BNAMB, LWO CMOCTepiracTbCA  LOAO
4acToTU fiapel, pa3oM i3 nokpaweHHsaM MeTaboniamy [I0KO3n  Ta
MiHepas/IbHOro 6anaHcy, CBiAYMTb NPO MOCWUAEHHA afanTUBHUX MOXJ/IMBOCTEN Yy
KPUTUYHI nepiogn BiAlyUYEHHS.

BioxiMmiyHi aHanisn BUABWAM MNOMIPHI, ane MoCNifoBHI 3pyleHHA B OiK
NMoKpalleHHA eHepreTuyHoro ta 6ifIKoBOro OOMIHY, WO CBiAYUTHL MPO Te, WO
6i0aKTVBHI CMOMyKM, OTPUMAaHi 3 BOJIOCbKMX [OpPIXiB, MOXYyTb NigTpUMyBaTu
CTPYKTYPHO-OYHKLOHa/IbHY LNICHICTb KULLKIBHMKA Ta CUCTEMHY perynsuito
MeTaboniamy y MONoAMX TBAPUH.
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Komb6iHOBaHe BWKOPUCTaHHA KOpensauinHMX wmatpuub Ta (hakToOpHOro
aHanizy 3abeanedye IHTerpaTuMBHWUIA nNornsa Ha 6ionoriyHviAc BnvB A06aBOK
BOJIOCbKMX TOpiXiB. By/no BM3HA4YeHO TpW OCHOBHI (pakToOpu - aHTUOKCUOAHTHO-
OKVUCNIOBa/TbHUIA, NPOAYKTUBHO-METab0NIYHNIA Ta PenpoayKTUBHUA - SKi pasom
NOSICHIOTL MOHag 70 % 3aranbHoi gucnepcii. Lis 6araToBuMipHa CTpyKTypa
MiAKPECNIOE, LLO CMNOCTEpPeXyBaHi NokKpalleHHA He € i30/1b0BaHMMN ABULaMK, a
pagwe B3aEMOMNOB'A3aHNMU peakuismu, 3YMOB/IEHUMU NOCUIEHOKD
MeTab0/1i4HOK Ta OKUCHO-BIHOBHOK perynsuieto.

3aranom, pesynbTtartu Hawux [OCNIMKEHb CBigyaTb, WO KOMMNOHEHTU
KOpMy, OTpPMMAaHi 3 BOJIOCLKMX TOPIXiB, Ail0Tb AK (DYHKLIOHA/IbHI MOAYMATOPU,
BN/IMBalOUYM Ha PiCT, AKICTb M'sica, PenpoayKTUBHY (OYHKLiO Ta CTaH 3[40pOB's
yepe3 CKOOpPAVHOBaHI MeTaboslivHi Ta aHTUOKCUMAAHTHI Wwnsaxu (puc. 1).

Puc. 1. KopensuiiHa mMepexa, WO i/lOCTpye B3aemMo3B’aA3km (] > 0,60) mix
NPOAYKTUBHUMM O3Hakamu (cepefHbOA060BMIA NPUPICT, BUXiA M’Aca, TOBLUMHA CIIMHHOIO
XUpY), MokasHMKamMn MeTabonismy (6ifoK), Mapkepamu okucHoro ctpecy (MOA, TBK-
aKTUBHI CNONYyKW), aHTUOKCUAAHTHUM 3axuctom (COJ), penpoayKTUBHOK 3A4ATHICTHO
(pyxnmBicTb cnepmaTo30i/iB) Ta CTaHOM 340POB’A (4acToTa giaper).

LleHTpanbHe nonoxeHHa MAA T1a TBK-akTmBHUX Cnoyk y Mepexi
NiOKPEeCNoe X pPosib SK KNHOYOBUX HEraTUBHUX PErynsitopiB NPOAYKTUBHUX i
penpoAyKTUBHUX MOKA3HWKIB, LLUO LiJIKOM Y3roMKyeTbCA 3 pe3y/sibTaTaMu iHLIKX
aBTopiB [33, 34]. CepegHbogob6oBi npupocT Ta Buxia m'sica QOpPMYHOTb
NMPOAYKTVBHUIA KnacTep, NO3UTMBHO MOB’A3aHMin 3 06MIHOM OifKiB | HEraTUBHO -
3 OKCuMAaaTMBHMUM CTPECOM Ta KINbKICTIO BuUNagkie Aiapei. PyxauBICTb
crnepmaTo30igiB acouiioBaHa 3 06MIHOM OGifikiB i aHTUOKCUAAHTHUM 3aXMUCTOM,
WO nigTBEpPAKYE 3B'A30K MK pefoKC-roMeocTas3oM i penpoayKTUBHOK
doyHKUiet0. MepexeBuin nigxif, Y3ropkyeTbCa 3 pesysbratamu (pakTopHOro
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aHani3y, AeMOHCTPYHUN IHTErpoBaHUin XapakTep Aii KOPMOBUX KOMIMOHEHTIB Ha
OCHOBI ropixa BOJ10CbKOrO.

BuncHOBKW. KOMMNOHEHTV KOpMY, OTpUMaHi 3 BOJIOCBbKMX TOpIXiB, 3HA4YHO
MoKpaLLytoTb MOKa3HWKM POCTYy, CKNag Tywi, SKICTb M'Aica, aHTMOKCUOAHTHWIA
cTatyc, penpoaykTUBHY (OYHKLIIO Ta MOKa3HUKM 300pOB'A y cBuHel. Ll edhektn
ONOCEPEAKOBYHOTLCA 4Yepe3 CKOOPAMHOBAHY MOAYNSLUil0 MeTabosnivyHux Ta
OKACHIOB&/IbHUX  MpoueciB, WO  NiATBEPMHKEHO  OAHOAKTOPHUM  Ta
6aratoakTOpHMM CTaTUCTUYHUM aHanizom. T[lo6iYHi NpoAyKTU Ta BiABapwu
BO/IOCbKMX TOPIXIB € MNEepCrnekTMBHUMWN  (PYHKLIOHA/IbHAMXU  KOPMOBUMM
iHrpegieHTaMun oNs CTasioro BUPOOGHULTBA CBUHUHM.

Po3pobneHi doito3acobn Ta KOpPMOBI [06aBKM Ha OCHOBI MNPOAYKTIB
nepepob6sieHHs  ropixa BOJIOCBKOrO MOXYTb OyTWM  pekoMeHAOBaHi  Ans
BMKOPUCTAHHA Yy CMCTEMax opraHiyHO OpPIEHTOBAHOIO CBMHAPCTBA SK NPUpoAHa
a/lbTepHaTMBa CUMHTETUYHUM CTUMY/NATOpaM POCTYy Ta nNpodpinakTmyHmum
aHTnbGakTepiaslbHUM npenaparam.
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INFLUENCE OF FEED COMPONENTS RECEIVED FROM WALNUTS ON GROWTH INDEXES,
MEAT QUALITY, ANTIOXIDANT STATUS AND REPRODUCTIVE QUALITIES IN PIGS

O. S. Sinitsyn, S. H. Zinoviev, M. L. Pushkina
Institute of Pig Breeding and Agroindustrial Production NAAS
7 Shvedska Mohyla Str., Poltava, Ukraine, 36009
https://ror. org/00r693281

Objective. To evaluate the effects of feed components received from walnuts on the body of pigs
using a combination of univariate and multivariate statistical approaches to provide an integrated biological
interpretation. Methods. In this study it was evaluated the effects of feed components received from
walnuts, including kernels, by-products, and membrane decoctions, on growth indexes, carcass and meat
quality, antioxidant status, reproductive traits, and health indexes in pigs. Three series of experiments
were conducted using fattening pigs, boars, and piglets at critical stages of the development. The
productive, physicochemical, biochemical, and reproductive parameters were analyzed using one- and
two-factor analysis of variance (ANOVA), correlation analysis, and exploratory factor analysis.
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Results. The inclusion of walnut products in the diet significantly increased the average daily gain and
improved the carcass composition due to reduce the back fat thickness and increased meat yield. Meat
quality improved due to the increased tenderness, moisture retention, and reduced cooking losses. Walnut
supplementations significantly reduced markers of lipid peroxidation and improved antioxidant enzyme
activity, indicating the increased oxidative stability. In boars, sperm volume, spermatozoa concentration,
motility, and total viable cell count were significantly increased, with strong interaction effects between diet
and study period. In piglets, walnut husk decoction significantly reduced diarrhea indexes and improved
metabolic parameters before and after weaning. Multivariate analysis revealed three main factors -
antioxidant-oxidative, productive-metabolic, and reproductive-explaining over 70 % of the total
variance. Thus, walnut-based feed additives act as functional modulators, influencing growth, meat quality,
reproductive function, and animal health through coordinated metabolic and antioxidant pathways.
Conclusions. Feed components received from walnuts significantly improve growth indexes, carcass
composition, meat quality, antioxidant status, reproductive efficiency and health indexes in pigs. These
effects are mediated through the coordinated modulation of metabolic and oxidative processes, as
confirmed by univariate and multivariate statistical analysis. Walnut by-products and decoctions are
promising functional feed ingredients for the sustainable pork production.

Keywords: walnut, pigs, growth index, meat quality, antioxidant status, reproduction, sperm quality,
statistical analysis.
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CBMHOMATOK Pi3HMX MOEAHaHb. 3aranbHa KiflbKiCTb MOPOCAT npu
HapOMKEeHHI, Ki/IbKICTb XMBUX MOPOCAT Ta Maca rHi3ga npu
BiZ/Ty4eHHI Manu Bif'eMHi 3HaYeHHA KoedilieHTiB heHOTUNoBOT
KOHconigayii 3a ycima noegHaHHAMW. [Mpy LpOMY HaliMeHLL
KOHconigoBaHo 6yna Il rpyna TBapuH 3a MOKa3HWKaMu
3arasibHOI KifIbKOCTi MOPOCAT NPY HAPOLKEHHI Ta Yncna X1BKUX
nopocAT, a 3a Macol rHi3ga npy BignydeHHi - Il rpyna.
Moka3HUK cepefHbOi Macu OAHOTO MOPOCATV MPU BifJTyYeHHi,
HaBMakw, Bifi3HauaBcA NPOTUNEXHUMU 3HaYEHHSAMU
KoeqilieHTiB  peHOTUMNOBOI  KoHconigauii. Tak, CBUHOMATKX
pi3HMX NOeAHaHb Manv MO3UTUMBHI 3HaYeHHs koeddiuieHTa Ki,
AKWIA 3HaxoauBCA B Mexax Big +1,888 po +2,304 oauHulb, a
KoecpiuieHT K2 6yB Big'eMHUM i nepebyBaB B Mexax Big, -1,069
0o -0,568 oguHuLi. 3a MOKa3HWKOM cepefiHbOoi Macu OfHOro
MOpOCATM  NpU  BiOJIYYEHHI  KpaWO  KOHCONILOBAaHICTHO
BUpI3HANuUca matkv Il rpynn. BucHoBKkW. BcTaHOBNEHO, LWO
Taki MOKa3HUKN SK  3ara/lbHa  KifIbKiCTb  NOPOCAT  Mnpu
HapO/pPKeHHIi, GaraTonnigHiCTe Ta Maca rHi3ga npv Big/1y4YeHHi
ManM  BiA'€MHi  3HayeHHs  KoedilieHTiB  ¢peHoTMNoBOI
KOHconigauii 3a ycima JoCnifpKeHUMN noegHaHHAMU. MoKa3HMK
cepefiHbOT Macu OAHOro MopoCATY NPW BifJlyYEHHI Bif3HaYaBCA
NPOTUNEXHUMW  3HAYEHHAMU  KoedilieHTiB  d)eHOTUNOBOI
KOHcONigaLii: CBUHOMATKM Pi3HUX MOEAHAHb MasiM MO3UTUBHI
3HayeHHs koedoitjeHTa Ki i Big'emMHi - koediuieHTa Ko.
Po3paxyHok KoediujeHTa Bapiauii TakoX niATBEpAUB BUCOKY
KOHCOMiJaujlo 3a MOKa3HWKOM CepefHbOi  Macu  OfHOro
NOpPOCATU NpY BiOJTyHEHHI.

KntouoBi cnosa: cBWHI, BIATBOpHA 34ATHICTb, MOEAHAHHSA
nopia, 4topok, heHoTunoBa KoHconigalis, BapiabenbHiCTb.
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Bctyn. CsBuHapCTBO, $K 3a3HayalTb OiNbliCTb HaykoBuiB [1, 2] -
€ OHIED 3 OCHOBHWX Trajly3eil TBapUHHWULUTBA B YKpaiHi fika Br/vMBae Ha
NpoAoBONbYY 06e3neky [gepxasu, 3abe3neyyroum  HaceneHHs  M'ACHOK
npoAaykKujeto. PicT Ta po3BUTOK L€ rasty3i Bif0yBaETbCA KOPUCTYOUUCH 3 MEBHUX
6i0N0riYHNX 0COBMBOCTEN CBUHEN, OAHIEID 3 AKMX € GaraTonnigHicTb [3, 4].

BiaTBOoploBasibHA 34ATHICTb  CBUMHOMATOK HauleXuUTb A0  K/IHOYOBUX
CeNeKUiHO-rocnofapCbknx O3HakK, WO BM3HAYalOTb E€KOHOMIYHY e(DeKTUBHICTb
cBuHapcTtBa. Came Taki MOKa3HMKM SK 6GaratonnigHiCTb, BeUKONNIAHICTb,
36epexXeHiCTb  MOPOCAT, MOJIOYHICTb CBMHOMATOK Ta BUPIBHSAHICTb THi3da
6e3nocepefHb0 BM/MBAKOTb Ha Ki/IbKICTb Ta SKICTb OAEepXaHOro MOJSIOAHSAKY
AKMA 6yae aobpe NPUCTOCOBaHW A0 MPOMUC/IOBUX YMOB YTpUMaHHA [5, 6]
Kpim TOro, ofHi€0 3 OCHOBHMX BMMOI MPOMUC/IOBOIO BEAEHHS CBMHapPCTBA €
peHoTMNOBaA KOHCONIfaLiss CBMHOMATOK 3a NOKa3HUKaMy BiATBOPEHHS, Ha Lo
000B’A3KOBO 3BEPTal0Thb yBary cesfiekLioHepn y naeMiHHiii pobori [7, 8]

deHOoTUNOBa KOHCONiAaLia XxapakTepusye CTyniHb O4HOPIAHOCTI TBAPUH Y
MeXax MeBHOT rpynn 3a rocrnofapcbko KOPUCHUMK O3Hakamu. BucokuiA piBeHb
KOHconigauii cBiguMTb NPO CTabINbHICTL NPOSIBY O3HAK i Kpally NPOrHO30BaHICTb
pe3ynbTaTiB BiATBOPeHHs [9]. BopgHouac BapiabesibHICTb BigobGpaxae Mexi
MIHIMBOCTI NOKA3HWKIB i Aa€e 3MOry OLHUTK pe3epBun NoAasibLIOro cenekujiiHoro
noninweHHs [10].

OujiHka (pbeHOTUNOBOI KOHcOMigauUil Mae BaX/IMBE 3HAYEHHA Mg 4ac
Bi4OOPY PEMOHTHOIO MOJIOAHAKY Ta (POPMyBaHHA MarO4yHOro craga. Ane cnig
3a3HaunTy, WO MOKa3HUKM BiATBOPHOBA/IbHOI 34aTHOCTI CBMHOMATOK HasiexaTb
[0 O3HaK i3 HM3bKMM pPIBHEM YCNaZKyBaHHS, Ha SKi 3HAYHWIA BM/IVB MatoTb
napaTtunosi haktopu [11, 12]. MNpoTe goBeAeHO, WO PO3MIp rHi3ga No3uUTUBHO
KOpEsItoE 3 MOro Macol SiK Npv Hapo[pKEHHI, Tak i Npu Big/lydeHHi NOPOCAT, Toai
AK cepefgHA Bara nNpuM  Hapo[KeHHI HeratMBHO MOB'A3aHa 3  KiJIbKICTHO
HOBOHapOMKeHUX nopocAat [13, 14]. BignosigHO y npakTuui CBMHApPCTBa
ONTUMAJIbHUM € Take TMOEAHaHHA, 3a $SKOro TBapuHW MakTb [OCTaTHIO
O[HOPIAHICTb 3a NEBHUMW BIATBOPHOBA/IbHUMU O3Hakamu, asne He BTpayaroTb
reHeTUYHOro noTeHujiany AN BAOCKOHaUIEHHS.

Came TOMYy BMBYEHHA nNUTaHHA (PEHOTUMNOBOI  KOHconigauii  Ta
BapiabesibHOCTi NOKa3HWKIB BiATBOPHOI 34aTHOCTI CBMHOMATOK Pi3HMX MNOEAHAHb
€ aKTya/IbH/UM Ta Mae MnpakTuyHe 3Ha4YeHHs y cesiekuiiHOMY MPOLLEC.

MeTa po60TU nonsrana y AOCMimKeHHI (PeHOTUNOBOI KOoHconigauii Ta
BapiabesibHOCTI MOKa3HWKIB BIATBOPHOT 34aTHOCTI ABOMOPIAHMX CBUHOMATOK 3a
NMOEAHAHHA 3 KHypamMu nopoaun AKpPOoK.

MaTepianu Ta MeToan AocnigKeHb. LocnimkeHHa 6ynu nposefeHi Ha
6a3i cBMHapcbkoi ToBapHOi chepmn POIM «CkpunHuK B.O.» J103iBCLKOro panioHy
XapKiBCbKOT ob6nacrti 3a 3arasibHMMmu npUHUMNamMmm NpoBeAEeHHA
pocnigpkeHb [15]. bByno cdopmoBaHo 4OTMpK rpynu ABOMNOPIAHMX CBMHOMATOK
Bi MOefHaHHA nopig yensc (¥Y) x nontaBcbka m'acHa (MM) (I rpyna), MM x Y
(I rpyna), ¥ x Benuka 6ina (BbB) (lll rpyna), MM x BB (IV rpyna) no 15 ronis B
KOXHIN. MaToK umMx 4YOTUPbOX Tpyn MNOEAHYBa/IM 3 KHypamu MNOPOAM [LHOPOK.
3 BpaxyBaHHSAAM HasiBHOro Yy rocnogapcTtBi BigcoTKa MNiAHO cnapoBaHMX
CBMHOMATOK AN15 AOCNIAKEHb Bigdupann Ginblly KiNbKiICTb Matok 3 nogasiblumm
dhopmyBaHHAM rpyn 3 yucna neplumx 15 ronis 3 NigTBEPLKEHOK NOPOCHICTIO Ha
28-1 peHb nicns OCIMEHIHHS 3a [0MOMOroH  y/bTPa3BYKOBOro npwiagy
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[jarHOCTUKM MOPOCHOCTI CBMHOMATOK. Bci cBMHOMATKM OYNn OCIMEHEHI LUTYYHO
B OOWH nepiof, Many HOPMOBaHy AaBaHKy BiAnoBiAHWX KOMOIKOPMIB 3rigHO 3
doizionioriyHMMK nepiogamn. Yci KOMBGIKOPMK 3ro0ByBasiM y CyxXOMy BUrAsAdil 3a
YMOB BIJIbHOTO [OCTyny TBapuH A0 Boau. CBWHOMATOK YTpUMyBasiv
iHOMBIAYa/lbHO Yy PIi3Hi  pi3ioNoriyHi  nepiogn 3 [OTPUMAHHAM  Bif4nNoOBigHMX
TemnepaTypHux pexumis Towo. OuiHOBaIN Taki OCHOBHI MOKa3HWKM BIATBOPHOI
3[1aTHOCTI CBMHOMATOK fIK 3araslbHe YMC/I0 MOPOCAT MPU HaPOMKEHHI, KiSIbKICTb
XUMBMX TMOPOCAT, Maca rHi3ga npu Big/lydeHHI Ta cepeiHa Maca OfHOro
nopocAT. Ha OCHOBI ofepXaHux abCoNTHUX MOKa3HKKIB pPo3paxoByBasin
KoeqoilieHTn doeHoTMNoBOI KoHconigauii (K1 Ta K2) no KoxHii okpemii rpyni 3a
meTtoaukoto HO. M. MonynaHa [16].

Ona ctatucTMyHOro aHanizy [aHuxX BUKOPWUCTOBYBasIM  Mporpamy
Microsoft Excel. biomeTpuuHy 06pO6GKY oAepXaHUX AaHuX npoBoAUAN 3a
3arasibHOMPUIHATUMKU MeToaukamm [17, 18]

Pe3ynbtatn gocnigkeHHA Ta iX 06roBopeHHs. Pesynbratamu Hawmx
OOCNipKeHb BCTaAHOB/IEHO HEOAHOPIAHICTbL MNOKa3HWUKIB  SKi - BigoOpakatoTb
(oeHOTUNOBY KOHCOMIdauilo 3a BIATBOPHOK 34ATHICTHO CBMHOMATOK PI3HUX
noegHaHb (Tabn. 1).

Tabnuusa 1. PeHOTUNOBA KOHCOigalisa Ta BapiabenbHICTb NOKa3HUKIB BigTBOPHOI
34aTHOCTi CBMHOMATOK

MokasHunku [pyna TBapuH
| I i \Y
YXMMx[ MMxYx4 YxBbx[, MMxBBx/A,

MopocAT npy HapPOXKEHHI, KL -0,229 -0,321 -0,733 -0,544
BCbOIro K2 -0,681 -0,783 -1,173 -1,037
B TOMYy uncni XuBux KL -0,290 -0,221 -0,589 -0,221

K2 -0,834 -0,798 -1,214 -0,835
Maca rHizga npm K1 -0,729 -0,995 -0,914 -0,799
Bi/TyYeHHi K2 -0,753 -1,021 -0,928 -0,822
CepefHs maca ogHoOro K1 +2,151 +1,888 +2,304 +2,300
MOPOCATU MPK BIANYHeHH % -0,802 -1,069 -0,568 -0,647

Taki NOKa3HWKM $K 3arajibHa KifIbKiCTb MOPOCAT NPU  HAPOKEHHI I
KIIbKICTb XKMBMX MOPOCAT Ta Maca TrHisga npu BiA/lyYeHHI Manv  Bifg'€MHI
3HayYeHHA KoediuieHTiB (peHOTMMNOBOI KOHCcosigauii 3a ycima MnoegHaHHAMMU.
Mpy UbOMY HalMeHLl KoHconigoBaHow 6yna lll rpyna TBapuH 3a 3arasibHO
KINIbKICTIO MOPOCAT MNPV HapPOKEHHI N KINbKICTIO XXMBUX MOPOCAT, a 3a Macor
rHizga npu BignyyeHHi - Il rpyna.

lMoka3HWK cepefHbOi Macy OAHOro MOPOCATU MpWU BiAJlyUYEHHI, HaBnaku,
BiA3Ha4YaBCA  NPOTUMAEXHUMW  3HAYEHHAMM  KOeiuieHTiB  dpeHOTMMNOBOI
KoHconigauii. Tak, CBUMHOMATKM Pi3HMX NOEAHAHb Mauii MNO3UTUBHI 3HAYEHHS
KoedpiuieHTa Kl, siknin 3HaxoamBcsl B Mexax Big +1,888 oo +2,304 oguHulb, a
KoedpiuieHT K2 maB Bif’€MHI 3Ha4YeHHs, nepebysatoum B Mexax Big -1,069 ao -
0,568 oguHMUb. 3a MoKa3HMKOM cepefHbOl Macu OAHOIMo MOPOCATU  MpuU
BIJJ/Ty4EHHI KpaLlol KOHCOMILOBAHICTIO XapakTepudyBasimca tBapuHu Il rpynu,
Togi Ak Il rpyna maTok 6yna HaiMeHLL KOHCO/1i40BaHOH.

3 MeTol OLiHKM BapiabenbHOCTI KOXHOr0 3 OUIHEHUX MOKa3HUKIB 3a
Pi3HMX BapiaHTIB MNOeAHaHb nopiga O6ynu pos3paxoBaHi KoemiuieHTn Bapiauii
(tabn. 2).
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Tabnuusa 2. KoediyieHT Bapiayii Noka3HUKIB Bi4TBOPHOT 34aTHOCTIi CBMHOMATOK, %

lMokasHunKu [pyna TBapuviH
| I 1l v
YxMMx[, MMxYx[, YxBbx[, MMVIxBBx[,

MopocAT Npy HapOKEHHI, 9,62 10,92 15,85 1413
BCbOro

B TOMYy uncni xuBux 10,47 10,06 13,71 10,48
Maca rHisaa npu 6,45 8,38 7,71 6,95
Bif/TyYEHHi

CepegHa maca O4HOIo 452 5,70 3,57 3.84

MOPOCATN MpU BigJ/TyyeHHi

HaliBuwle 3HaveHHs KoedpiuieHTa Bapiauili 3a 3arasibHOK  KiJIbKICTHO
HapOKEHUX MOPOCAT Ta KINbKICTIO XMBUX nopocAT mana |l rpyna TBapuH.
Pa3om i3 TMM Ana ycix [ocnigpKyBaHUX rpyn 3Ha4YeHHA KoeilieHTiB Bapiauii 3a
UMMM NOKa3HWkaMn nepebyBasin B Mexax CcepefHbOi MIHAMBOCTI, TO6TO
Cv=10-20 %. 3a nokasHMKamuy macu rHisga npu Big/lydeHHi Ta cepefiHbOi Macu
OZHOTO MOPOCATU NPV BifJ/Tly4YeHHI 3HAa4YEeHHA KoeqilieHTiB Bapiayii 6ynn meHLe
HbK 10 % TO6TO Ma/M HM3bKYy BapiabenbHiCTb. HalMeHWi 3Ha4yeHHs
KoedqiLiEHTIB BapiaLii crocTepirasinca 3a MnokasHWKOM CepefHbOol Macu OfHOro
NOPOCATM MNpU Big/1lydeHHi 3MiHIO4YMChb Big 3,57 % B Il rpyni go 5,70 % - B |l
rpyni. Tob6To 3a UMM MOKA3HMKOM  CBMHOMATKM  Oy/iM  HalbifbLu
KOHCONIgOBaHUMK, WO MiATBEPMKYETLCA N AaHUMW PO3paxyHKiB KoeqiLieHTIB
JoeHOTUNOBOT KOHCcoNiaau,l.

BrCcHOBKMW.

1 Bwu3HayeHo, WO Taki MOKa3HWKM AK 3arasibHa KiNbKICTb MOPOCAT Mpu
HapOMKEHHI, KINbKICTb XMBUX MOPOCAT Ta Maca rHiga npu Big/lyYeHHi Masu
BiA’EMHI 3HayeHHA KoediujieHTIB  (PeHOTMNOBOI KOHcoMidauii 3a ycima
[ocnifKeHNMU NOPOLAHUMU NOELHAHHAMN.

2. Toka3HuK cepegHbOl Macu OAHOro MOPOCATM  MpWU  BigJlyYeHHI
Bif3HAuYaBCA  MPOTWIEXHAUMW  3HAYEHHAMW  KoeilieHTiB  (peHOTMNOoBOI
KOHconigauii: CBMHOMATKM YCIX AOCMIQKEHUX MoegHaHb Masiv  MNO3UTUBHI
3HayeHHA koedpiyieHTa K1, Toai gk koeduilieHT K2 MaB Bif'€MHI 3HAYEHHS.

3. PospaxyHOK KoediuieHTa Bapiauil TakoX nNiATBEPAVB  BUCOKY
KOHCONigauito 3a MNOKa3HMKOM cepefHbOl Macu OfHOro MNOPOCATM  Mpu
BI/TyYEHHI.

MepcnekTuBM nogasiblINX AOCNIMKEHb. Y NojanblUMX OOCNIMKEHHAX
cnig nNpoBecTV OLUIHKY nposBy ediekTy retepo3ucy 3a BiATBOPHOBa/IbHUMU
NMoKasHMKamMu 3 METOK BCTAHOBJIEHHSA KpaLuuX NMoegHaHb.

CMNMMCOK BUKOPUCTAHUMX OXEPEN

1. Bonowyk B. M. CTaH i nepcnekTuB/M PpO3BUTKY ranysi cBMHapcTBa. BICHUK arpapHoi
Haykn. 2014. Ne 2. C. 17-20 [in Ukrainian].

2. lOpueHko O. C., boHpgapcbka O. M., Nlykaw B. 4., KanitaeB K. K., KoBaneHko O. A.
CTaH BiTUM3HAHOrO cBMHaApcTBa. lMpo6nemu Ta nepcnekTneu. [oAINbCbKNIA BICHUK: CilbCbke
rocnogapcTBo, TexHika, €eKOHOMika. Kam'siHeub-Moginbcbkuii, 2024. Ne 42. C. 53-63.
https://doi.org/10.37406/2706-9052-2024-1.8

3. Nluxau B. 4., luxauy A. B. TexHONOriYHi iHHOBaLil y CBMHApPCTBI : MoHorpadisa. Kuis:
HYBIM Ykpainu, 2020. 290 c.

LlepeHtok O. M., CkpunHuk B. O., Akimo O. B., Konbunk O. B. ®eHoTMNOBa KOHcoNifauis ABOMNOPOLHUX
CBMHOMATOK 3a MOEAHAHHSA 3 KHypamu nopoau LHopoK
77


https://doi.org/10.37143/2786-7730-2026-7(85)6
https://doi.org/10.37406/2706-9052-2024-1.8

CBMHApCTBO Ta arponpommuciose BUPo6HULTBO. 2026. Bun. 7(85)
Pig Breeding and Agroindustrial Production, 2026, 7(85)

ISSN 2786-7730 Print https://doi.org/10.37143/2786-7730-2026-7(85)6

4. Xanak B. I, bopgyH O. M., T'ytnii B. B., Bonowyk M. B., OHuwieHko A. O., Macnos B. .
BigTBOpHOBasibHI SIKOCTI CBMHOMATOK Be/MKOT 6in07 nopoan dpaHuy3bkoi cenekuii Ta Tx ouiHka
3a AesikMMM MaTeMatuyHumu mogenamu. CBUHAPCTBO i arponpommciiose BUPOOGHULLTBO
MDKBIZOM. TemaT. Hayk. 36. / IH-T cBuHapcTBa i AlNB HAAH. Montasa, 2024. Bun. 3(81). C. 129—
143. https://doi.org/10.37143/2786-7730-2024-3(81)9

5. Nowak B, Mucha A, Moska M, Kruszynski W. Reproduction Indicators Related to Litter
Size and Reproduction Cycle Length Among Sows of Breeds Considered Maternal and Paternal
Components Kept on Medium-Size Farms. Animals (Basel). 2020. Vol. 10. Iss. 7. Article 1164.
https://doi.org/10.3390/ani10071164

6. BoliteHko C. /1., MeTtpeHko M. O., Wadepiscbknii Bb. C., KapyHa T. |. MNMnemiHHe
CBMHAPCTBO YKpaiHu: BUKnAuku vacy. Scientific Progress & Innovations. 2023. No 26(3). C. 81-
86. https://doi.org/10.31210/spi2023.26.03.15

7. bopgyH O. M., Xanak B. I, Tytuin B. B., lnbyeHko M. O., Wadepiscbkuii b. C.
BinTBOplOBasibHI AKOCTI Ta piBeHb iX (PpeHOTMNOBOT KOHcoNigauii y CBMHOMATOK Pi3HUX Tunis
apanTtauyii. MoAiNbCbKNIA BICHMK: CilbCbKE rOCMNOAapCTBO, TEXHIKA, EKOHOMIKa. Kam'sHeub-
Mopinbcbknin, 2024. Ne 44. C. 20-27. https://doi.org/10.37406/2706-9052-2024-3.3

8. Xanak B. |. BigTBOploBasibHi AKOCTi CBMHOMATOK Pi3HMX TUMIB ajanTauil Ta piBeHb iX
theHoTMNHOT KOHconigauii. PO3BefeHHA | reHeTuka TBapuH. 2022. Bun. 64. C. 164-172.
https://doi.org/10.31073/abg.64.15

9. XmenbHuunin 1. M., Beuopka B. B. deHoTNOBa KOHCONifOBaAHICTb KOpiB 6ypux nopig
3a NiHiiHUMKU 03Hakamu ekcTep’epHoro Tuny. PO3BEefEHHA | reHeTuka TBapuH. 2020. Bun. 59.
C. 168-174. https://doi.org/10.31073/abg.59.18

10. MaHbkoBa C. M., TaBineit O. B., MonskoBa Jl. Jl. EQEeKTUBHICTb cenekuii 3a
BapiabenbHICTI0O Macu feub AK 3aco6y nigsueHHA heHOTUNOBOT KOHCONIfOBAHOCTI 3aBOACHLKOT
NiHiT  M’Aco-sieyHnx Kypeil. BICHMK arpapHoi Hayku. 2025. Ne 12(873). C. 31-43.
https://doi.org/10.31073/agrovisnyk202512-04

11. Konuteub H. . CyyacHuii cTaH Ta TeHAEHLUIil PO3BUTKY PUHKY CBWMHWHWU B YKpaiHi
ExkoHomika AlK. 2018. Ne. 11. C. 44-54. https://doi.org/10.32317/2221-1055.201811044

12. Voshchenko, I, & Povod, M. The dynamics of changes in the productivity of maternal
breeds of pigs of English breeding and the heritability of their reproductive traits in the
conditions of Ukraine. Ukrainian J. of Vet. and Agricultural Sci. 2025. Vol. 8. Ne 1. C. 27-37.
https://doi.org/10.32718/ujvas8-1.05

13. Buthelezi, N. L., Mtileni, B., Nephawe, K. A., ldowu, P. A., Modiba, M. C., Mpedi, H., &
Mpofu, T. J. The impact of parity, litter size and birth weight variations within a litter on piglet
pre-weaning performance. Czech Journal of Animal Science. 2024. Vol. 69. Iss. 7. P. 255-268.
https://doi.org/10.17221/36/2024-CJAS

14. PiBeHb NpoAyKTiB NEPOKCMAHOIO OKWCHEHHS NinifiB y KPOBi MopocaT 3a Ail KopMoBOT
fo6aeku “Cunimesit” / /1. B. Bucnoubka Ta iH. HaykoBuiA BiCHWK JIbBIBCbKOIro HauUiOHa/IbHOrO
yHiBEpCUTETY BeTepunHapHoi MeanuuHn Ta 6ioTexHonoriii. Cepia «CinbCbKOrocnogapchbki
Hayku». JibsiB, T. 23. Ne 95. C. 154-159. https://doi.org/10.32718/nvlvet-a9523

15. l6atrynnin I I, Xykopcbkuii O. M., BaweHko M. |. MeTogonoria Ta opraHizauis
HayKoBUX AOC/iAXeHb y TBapUHHULTBI. KuiB: ArpapHa Hayka, 2017. 327 c.

16. MonynaH K. TI. MeToAu BU3HAYEHHHA CTyneHa (eEHOTUNHOI KoHconigauii
cenekuiiiHnx rpyn TBapuH. MeTOAMKM HAyKOBUX AOCMiMKEHb 3i cenekuji, reHeTukn i
6ioTexHonoriily TBapuHHULTBI. KuiB: ArpapHa Hayka, 2005. C. 52-61.

17. KoaneHko B. T, Xanak B. | biomeTpuyHnii aHania MIHANBOCTI 03HaK
cinbCcbKOrocnogapcbkux TBapuH i ntuui. XepcoH: Oldi-nntoc, 2010. 225 c.
18. MetpoBcbka |, Canura KO, Bygmacka | CTtaTtucTuyHi meTogm B 6iONOTIYHUX

JocnigXeHHAX: HaB4Y.-mMeTof4. noci6. Kuis: ArpapHa Hayka; 2022. 172 c.

REFERENCES

1 Voloshchuk, V. M. (2014). Stan i perspektyvy rozvytku haluzi svynarstva [Current
status and prospects for the developmentof the pig farming sector]. Visnyk Ahrarnoi Nauky
[Bulletin of Agricultural Science], 2, 17-20 [in Ukrainian]

2. Yurchenko, O. S., Bondarska, O. M., Lykhach, V. Ya., Kalitaiev, K. K., & Kovalenko, O.
A. (2024). Stan vitchyznianoho svynarstva. problemy ta perspektyvy [The state of domestic pig
production. problems and prospects]. Podilskyi visnyk: silske hospodarstvo, tekhnika,

LlepeHtok O. M., CkpunHuk B. O., Akimo O. B., Konbunk O. B. ®eHoTMNOBa KOHcoNifauis ABOMNOPOLHUX
CBMHOMATOK 3a MOEAHAHHSA 3 KHypamu nopoau LHopoK
78


https://doi.org/10.37143/2786-7730-2026-7(85)6
https://doi.org/10.37143/2786-7730-2024-3(81)9
https://doi.org/10.3390/ani10071164
https://doi.org/10.31210/spi2023.26.03.15
https://doi.org/10.37406/2706-9052-2024-3.3
https://doi.org/10.31073/abg.64.15
https://doi.org/10.31073/abg.59.18
https://doi.org/10.31073/agrovisnyk202512-04
https://doi.org/10.32317/2221-1055.201811044
https://doi.org/10.32718/ujvas8-1.05
https://doi.org/10.17221/36/2024-CJAS
https://doi.org/10.32718/nvlvet-a9523
https://agrovisnyk.com/index.php/agrovisnyk/issue/current

CBMHApCTBO Ta arponpommuciose BUPo6HULTBO. 2026. Bun. 7(85)
Pig Breeding and Agroindustrial Production, 2026, 7(85)

ISSN 2786-7730 Print https://doi.org/10.37143/2786-7730-2026-7(85)6

ekonomika [Podilian Bulletin: agriculture, engineering, economics], 42, 55-63 [in Ukrainian].
https://doi.org/10.37406/2706-9052-2024-1.8

3 Lykhach, V. Ya, & Lykhach, A V. (2020). Tekhnolohichni innovatsii u swynarstvi
[Technological innovations in pig farming]. Kyiv: NUBIP [in Ukrainian].

4. Khalak, V. I, Bordun, O M, Gutyj, B V., Voloshchuk, V. M, Onyshchenko, A O, &
Meslov, V. |. (2024). Vidtvoriuvalni yakosti svynomatok velykol biloi porody frantsuzkoi selektsii
ta yikh otsinka za deiakymy matematychnymy modeliamy [Reproductive qualities of French
selection of the White Large breed of sows and their evaluation according to some
mathematical models|. Svynarstvo i ahropromyslove vyrobnytstvo [Pig Breeding and
Agroindustrial Production). Poltava, 3(8D), 129-143 [in Ukrainian).
https://doi.org/10.37143/2786-7730-2024-3(81)9

5 Nowak, B, Mucha, A, Moska, M & Kruszynski, W. (2020). Reproduction Indicators
Related to Litter Sze and Reproduction Cycle Length Among Sows of Breeds Considered
Maternal and Paternal Components Kept on Medium-Size Farms. Animals (Basel), 10(7), 1164.
https://doi.org/10.3390/ani10071164

6. Voitenko, S, Petrenko, M, Shaferivskyi, B, & Karuna, T. (2023). Pleminne swynarstvo
Ukrainy: wklyky chasu [Breeding pig farming of Ukraine: challenges of the time]. Scientific
Progress & Innovations, 26(3), 81-86. https://doi.org/10.31210/spi2023.26.03.15

7. Bordun, O M, Khalak, V. I, Gutyj, B V., lichenko, M O, & Shaferivskyi, B S. (2024).
Vidtvoriuvalni yakosti ta riven yikh fenotypovoi konsolidatsii u svynomatok riznykh typiv
adaptatsii [Reproductive qualities and the level of their phenotype consalidation in sows of
different types of adaptation]. Podilskyi visnyk: silske hospodarstvo, tekhnika, ekonomika
[Podilian Bulletin:  agriculture, engineering, economics|, 44, 20-27 [in Ukrainian).
https://doi.org/10.37406/2706-9052-2024-3.3

8. Khalak, V. 1. (2022). Vidtvoriuvalni yakasti svynomatok riznykh typiv adaptatsii ta riven
yikh fenotypnoi konsolidatsii [Reproductive qualities of sows of different types of adaptation and
the level of their phenotype consolidation]. Rozvedennia i henetyka tvaryn [Animal Breeding and
Genetics], 64, 164-172 [in Ukrainian]. hitps://doi.org/10.31073/abg.64.15

9. Khmelnychyi, L M, & Vechorka, V. V. (2020). Fenotypova konsolidovanist koriv
burykh porid za liniinymy oznakamy eksteriernoho typu [Phenotypic consolidation of brown
breeds cows by linear traits of conformation type]. Rozvedennia i henetyka tvaryn [Animel
Breeding and Genetics], 59, 168-174 [in Ukrainian]. https://doi.org/10.31073/abg.59.18

10. Pankova S, Havilei O,, & Poliakova L (2025). Efektyvnist selekisii za variabelnistiu
masy Yaiets yak zasobu pidvyshchennia fenotypovoi konsolidovanosti zavodskoi lini miaso-
yaiechnykh kurei [The effectiveness of selection for egg mess variability as a means of
increasing phenotypic consolidation of the factory line of meat-egg chickens]. Visnyk Ahrarnoi
Nauky [Bulletin of Agricultural Science], 12(873), 31-43.
https://doi.org/10.31073/agrovisnyk202512-04

11. Kopytets, N (2018). Suchasnyi stan ta tendentsii rozwytku rynku swynyny v Ukraini
[Current state and development trends of the pork market in Ukraine]. Ekonomika APK, 11, 44-
54. https://doi.org/10.32317/2221-1055.201811044

12. Voshchenko, |., & Povod, M (2025). The dynamics of changes in the productivity of
maternal breeds of pigs of English breeding and the heritability of their reproductive traits in the
conditons of Ukrane. Ukrainian J of Vet and Agricultural Sci, 8(1), 27-37.
https://doi.org/10.32718/ujvas8-1.05

13 Buthelezi, N L, Mileni, B, Nephawe, K A, ldowy, P. A, Modiba, M C, Mpedi, H, &
Mpofu, T. J. (2024). The impact of parity, litter size and birth weight variations within a litter on
piglet preweaning performance. Czech J  of Animal Sci, 697), 255-268.
https://doi.org/10.17221/36/2024-CIAS

14. Kramarenko, S S, Luhowy, S |, Lykhach, A V., Kramarenko, O S,
Lykhach, V. Ya, Kramarenko, S S, & Kramarenko, A S (2018). Riven produktiv
peroksydnoho okysnennia lipidiv u krovi porosiat za di kormovol dobavky “Sylimevit”
[Comparative analysis of reproductive traits and cluster analysis of pigs of different breeds).
Naukovyy visnyk LNUVMB imeni S. Z. Gzhytskoho [Scientific Messenger of LNU of Veterinary
Medicine and Biotechnologies. Series «Agricultural  Sciences»], 20(84), 21-26.
https://doi.org/10.32718/mvvet-a9523

LlepeHtok O. M., CkpunHuk B. O., Akimo O. B., Konbunk O. B. ®eHoTMNOBa KOHcoNifauis ABOMNOPOLHUX
CBMHOMATOK 3a MOEAHAHHSA 3 KHypamu nopoau LHopoK
79


https://doi.org/10.37143/2786-7730-2026-7(85)6
https://doi.org/10.37406/2706-9052-2024-1.8
https://doi.org/10.37143/2786-7730-2024-3(81)9
https://doi.org/10.3390/ani10071164
https://doi.org/10.31210/spi2023.26.03.15
https://doi.org/10.37406/2706-9052-2024-3.3
https://doi.org/10.31073/abg.64.15
https://doi.org/10.31073/abg.59.18
https://agrovisnyk.com/index.php/agrovisnyk/issue/current
https://doi.org/10.31073/agrovisnyk202512-04
https://eapk.com.ua/en/author/nataliya-grigorivna-kopitets
https://doi.org/10.32317/2221-1055.201811044
https://doi.org/10.32718/ujvas8-1.05
https://doi.org/10.17221/36/2024-CJAS
https://doi.org/10.32718/nvlvet-a9523

CBMHApCTBO Ta arponpommuciose BUPo6HULTBO. 2026. Bun. 7(85)
Pig Breeding and Agroindustrial Production, 2026, 7(85)

ISSN 2786-7730 Print https://doi.org/10.37143/2786-7730-2026-7(85)6

15. Ibatullin, 1. 1., Zhukorskyi, O. M., & Bashchenko, M. I. (2017). Metodolohiia ta
orhanizatsiia naukovykh doslidzhen u tvarynnytstvi [Methodology and organisation of scientific
research in animal husbandry]. Kyiv: Ahrarna nauka [in Ukrainian].

16. Polupan, Yu. P. (2005). Metody vyznachennnia stupenia fenotypnoi konsolidatsii
selektsiinykh hrup tvaryn [Methods for determining the degree of phenotypic consolidation in
animal breeding groups. Metodyky naukovykh doslidzhen zi selektsii, henetyky i biotekhnolohii
u tvarynnytstvi [Research methodologies in breeding, genetics and biotechnology in animal
husbandry. Kyiv: Ahrarna nauka, 52-61 [in Ukrainian].

17. Kovalenko, V. P., Khalak, V. I, Nezhlukchenko, T. I, & Papakina, N. S. (2010).
Biometrychnyi analiz minlyvosti oznak silskohospodarskykh tvaryn i ptytsi [Biometric analysis of
the variability of traits of agricultural animals and poultry]. Kherson: Oldi+ [in Ukrainian].

18. Petrovska, I. R., Salyha, Yu. T., & Vudmaska I. V. (2022). Statystychni metody v
biolohichnykh doslidzhenniakh [Statistical methods in biological research: educational and
methodological manual]. Kyiv: Agrarian Science [in Ukrainian].

PHENOTYPICAL CONSOLIDATION OF TWO-BREED SOWS FOR THE COMBINATION WITH
DUROK BOARS

O. M. Tsereniuk,1V. O. Skrypnyk,1
Institute of Pig Breeding and Agroindustrial Production NAAS
1 Shvedska Mohyla St., Poltava, Ukraine, 36013
https://ror. org/00r693281
O. V. Akimov,20. V. Kolchyk2
National Scientific Center «Institute of Experimental and Clinical Veterinary Medicine»
83 Hryhoriia Skovorody str., Kharkiv, Ukraine, 61023
https://ror.org/04prq1595

Objective. To study the phenotypic consolidation and variability of reproductive ability indexes of
two-breed sows for the combination with Duroc boars. Methods. The research was conducted on the
basis of the pig farm of the private enterprise “Skrypnyk V.0.” in the Lozov district of the Kharkiv region
according to the general principles of conducting research. Four groups of two-breed sows were formed
from the combination of the breeds Welsh (W) x Poltava Meat (PM) (group I), PM x W (group II),
W x Large White (LW) (group Ill), PM x LW (group 1V) with 15 heads each. The sows of these four groups
were combined with Duroc boars. Taking into account the percentage of fertile sows available on the farm,
a larger number of sows were selected for research, with the subsequent formation of groups from the first
15 heads with confirmed fertility on the 28th day after insemination using an ultrasonic device for
diagnosing sow fertility. All sows were artificially inseminated in one period, had a standardized dose of
appropriate compound feeds according to physiological periods. All compound feeds were fed in dry form
with free access to water. Sows were housed individually during different physiological periods with
observance of appropriate temperature regimes, etc. The main indexes of the reproductive ability of sows
were evaluated (number of piglets at birth, total, live, litter weight at weaning and average weight of one
piglet). Based on the obtained absolute indexes, phenotypic consolidation coefficients (K1 and K2) were
calculated for each individual group according to the method of Yu. P. Polupan. Microsoft Excel was used
for statistical analysis of data. Biometric processing of the obtained data was carried out according to
generally accepted methods. Results. The results of our studies determined the heterogeneity of indexes
that reflect the phenotypic consolidation of indexes of reproductive ability of sows of different
combinations. Such indexes as the number of piglets at birth, including live ones, and the litter weight at
weaning had negative values of the coefficients of phenotypic consolidation for all combinations. At the
same time, the least consolidated group of animals was the Il group in terms of the number of piglets at
birth, including live ones, and the Il group in terms of the litter weight at weaning. The average mass of one
piglet at weaning, on the contrary, was marked by opposite values of the phenotypic consolidation
coefficients. Thus, sows of different combinations had positive values of the K1 coefficient, which ranged
from +1.888 to +2.304 units, and the K2 coefficient ranged from -1.069 to -0.568 units, i.e. had negative
values. According to the index of the average weight of one piglet at weaning, the best consolidation can
be noted for group Ill, and group I, on the contrary, was the least consolidated. In order to assess the
variability of each of the estimated indexes of different variants of breed combinations, coefficients of
variation were calculated. The highest value of the coefficient of variation was for group 11l according to the
index of the number of total piglets at birth, it should also be noted that for this index and the number of
live piglets at birth, sows had the highest values of the coefficients of variation but were within the average
variability, i.e. Cv=10-20 % And according to the indexes of the litter weight at weaning and the average
mass of one piglet at weaning, the values of the coefficients of variation were less than 10 %, that is, they
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had low variability. In addition, according to the index of the average mass of one piglet at weaning, the
SOAS had the lowest values of the coefficients of variation, from 3.57 - group Il to 5.70 - group Il
respectively, they were the most consolidated, which is confirmed by the obtained data of calculations of
the coefficients of phenotypic consolidation. Condusions. As a result of the study, it was found that the
number of piglets at birth, including live births, and the litter weight at weaning had negative values of the
phenotypic consolidation coefficients for all combinations. The average mass of one piglet at weaning was
characterized by opposite values of the phenotypic consolidation coefficients, so, sows of different
combinations had positive values of the K1 coefficient, and the K2 coefficient had negative values. The
calculation of the coefficient of variation also confirmed the high consolidation of the average mass of one
piglet at weaning.

Keyvvords: pigs, reproductive ability, combination of breeds, Duroc, phenotypic consolidation,
variability
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AKTyas/ibHICTb  po60TM 3yMOB/IEHA HEOOXIAHICTIO MOEAHAHHSA
NPOAYKTUBHUX | eTO/oryHMX nigxodiB [0 OUiHKA TBapuH Yy
CyyacHOMYy  CBMHapCTBi, [Je edEeKTUBHICTb BUPOGHULTBA
MOB'A3YETbCA  3i  34aTHICTIO  CBMHEA  ajanTyeBaTucs 4O
TEXHOMOrMYHMX YMOB cepegosuia. MeTowo [OoChifpKEHHA €
OUjHKa afanTMBHOI 34ATHOCTI CBWHEl Benukoi 6inoi nopoaw,
naHgpac i AopoK 3a nokasHWKamu KOpMOoBOT NoBefiHkM. MeToaw.
EkcnepvmMeHTanbHi focnimkeHHs nposefeHo y 2023-2024 pp. B
ymoBax CBK arpodipmn «Mwur-Cepsic-Arpo» MuKonaiBcbKoi
06nacTi Ha BigrofiBeNlbHOMY MOMOAHSIKY CBUHEN PIi3HMX MOpIA,
3aranibHOK  yucenbHicTio 30 roniB. TBapuH yTpuMyBasiv 3a
OfIHAKOBMX TEXHOJIONYHUX YMOB, cyxoro Tuny rogisni ad libitum,
i3 BUKOPUCTAHHAM OYHKEPHUX CaMOroAiBHULb Ta aBTOMaTUYHUX
HanyBasiok. PeecTpauilo  MOBEAIHKOBUX aKTiB  3AiACHIOBa/N
MeToAoM 6Ge3nepepBHOro LiI04060BOro BileoCnOCTEPEXEHHS 3
nofanbLUMM XPOHOMETPaXKeM Yy KOHTPOSbHI nepioan BigroAisni
Ha 77-my, 92-ry, 102-ry, 127-my, 152-ry i 165-Ty [06y.
CratnucTuyHy 06pobky pesynbTaTiB  NpPOBOAWIN  METOLOM
[BODaKTOPHOro aucnepciiHoro aHaniay. Pesynbtartn.
BcTaHOB/MEHO, LUO KifIbKICTb MPUIAOMIB KOpPMY 3a 400y € BiAHOCHO
CTabifilbHAM MOKa3HWKOM KOPMOBOT MOBEAIHKM 1 He 3a3Hae
CTaTUCTUYHO 3HAYYLLMX 3MIH Nif BMIMBOM MOPOAHOI HaUTEXHOCTI,
[o6u Bigrogisni Ta B3aemogii uux cpaktopi. Lle cBiguuTb npo
BMCOKY 3a/IeXXHiCTb [AHOro MNokasHuKa Bif, YHihiKoBaHUX YMOB
rogisni 1a yrpumaHHsa. BogHouac BUSIBNIEHO BUPaXKEHY OVHAMIKy
KiNbKOCTI NigxoniB [0 TOAIBHULI, siKa AOCTOBIPHO 3anexana Bif
nopoau, 06w Bigrogisni Ta B3aemopjii umx dhakTopis. Haisuily
IHTEHCMBHICTb KOPMOBOT MOBEAIHKM 3a KifIbKICTIO MiAXOAiB [0
rofiBHMLj BCTAHOB/IEHO Ha MOYaTKOBOMY eTani BigroAisni,
0C006/MBO Yy CBMHE Benukoi 6inoi nopoay, Togi K y nogasibLui
BiKOBI nepiogy BiA3HAYEHO 3HWKEHHSA 4acToTh nigxoAdis i3
noAasibLUIO oyHKLiOHa/IbHOIO nepebynoBoto Ha
3aBepwasibHoMy etani  pocty. CBWHI  nopoau  naHapac
xapaktepusyBanuca  6inbl  CTabiflbHUM  TUNOM  KOPMOBOT
noBefiHKM, a TBapuHW MNOPOAN AIOPOK - OGifbll  BUPaXKEHO
TeHOeHUIE [0 eHeproowaaHoi crTpaTerii CNoXMBaHHA KOpMy.
BucHoBkn. OTpuMaHi pe3ynbTatu MiATBEPOXKYHOTb, L0 KifIbKiCTb
niaxodiB [0 TOAIBHMUI € 6ifbll  YYT/IMBUM  MOBEAIHKOBUM
iHOvkaTopoM aganTauii CBMHE [0 TEXHOMOMYHUX YMOB
YTPUMAHHS, HiXX KiNIbKICTb NpUAOMIB KOpMY. pakTuyHe 3Ha4eHHs
poboT! MnonsArae 'y MOX/IMBOCTI  BUKOPUCTAHHS  MOKa3HWKIB
KOPMOBOI MOBEAiHKM A1 onTuMi3auil OpoHTY rofisni, LWiSIbHOCTI
nocagkyn, OpPMyBaHHSA TEXHOMOTMYHUX Tpyn Ta MiABULLEHHS
eheKTUBHOCTI BIAroA4iBAi CBUHEN pPi3HWMX MOpig Y MPOMMUCIOBUX
ymoBax. 3po6sieHO BUCHOBOK, L0 NpWY OUiHUi aAanTUMBHOI
3[4aTHOCTI CBMHEN JOUi/IbHO BpaxoByBaTW €TOJIONYHI NMOKa3HMKK,
AKi Bifo6paxaloTb peakuilo TBapyH Ha yMOBU cepefoBulla Ta
JaioTb 3MOry 6inbll OBIPYHTOBAHO YNPaB/ATM TEXHOMOTIYHUM
MpoLLecoM y CBUHAPCTBI.

KnwouyoBi cnosa: CBMHI, KOpMOBa MOBEAiHKA, ajanTvBHA
3[aTHIiCTb, MopoAa, BIAroAiBns, eTOMOoriYHI MOoKasHWKW, nigxoamn
[OroAjBHMLI, NpUitoMK KOPMY, MPOMKC/IOBE CBUMHAPCTBO.

82


https://doi.org/10.37143/2786-7730-2026-7(85)
https://ror.org/0441cbj57
mailto:d.yaroshchuk@nubip.edu.ua
https://orcid.org/0000-0002-2627-9500
mailto:avlykhach@nubip.edu.ua
https://orcid.org/0000-0002-0472-6162
mailto:vylykhach80@gmail.com
https://orcid.org/0000-0002-9150-6730
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

CBMHApCTBO Ta arponpommuciose BUPo6HULTBO. 2026. Bun. 7(85)
Pig Breeding and Agroindustrial Production, 2026, 7(85)

ISSN 2786-7730 Print https://doi.org/10.37143/2786-7730-2026-7(85)7
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Apowyk O. A, Nnxay A B, Jiuxau B. 9 OuiHka apanTMBHOI 34aTHOCTI CBUMHEN Pi3HUX MNopig 3a
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BcTyn. Y cyyacHuX ymoBax PO3BUTKY IHTEHCMBHOrO CBMHAPCTBA NUTAHHA
NiABULLIEHHS edDEKTUBHOCTI BUPOOHULTBA BCE TICHILLE MOB’SAAI3YETLCA HE NuLe 3
reHeTU4YHMM MNOTEHUia/IOM TBapWH, a M 3 TXHbOK 34aTHICTI0O agantyBatucs [0
TEXHO/IOMNYHNX YMOB YTPUMaHHSA. B OCTaHHI pPOKM Yy CBITOBIA HAyKOBIl CNi/bHOTI
cchopMyBaBCS YiTKAIA TPeHA, A0 iHTerpauii NoBeniHKOBMX MOKa3HUKIB y CUCTEMY
OUiHKM MPOAYKTMBHOCTI Ta ©6naronoslyyusi CBMHEW, WO BignoBigae KoHLUenuil
«PO3YMHOro» TBapuMHHULTBA Ta €BPONENCbKUM BMMOram LWoAO0 TYMaHHOro
NOBOKEHHS 3 TBapuHamu [1, 2].

KopmoBa noBefiHka CBUHEN pO3rNAQAETbCA SK  OAMH i3 K/IHOYOBUX
OYHKUIOHa/TbHUX HAMKATOPIB, LWO Bigobpaxae CkNadHi B3aEMO3B'A3KM  MiX
(oi3ioNoriyHMM CTaHOM OpraHismy, ymoBamMuy cepefoBulla Ta COLUia/IbHO
CTPYKTYpOIO rpynun. 3a gaHumu gocnigxeHob [3], CTPyKTypa KOpPMOBOI NOBEAIHKM
BK/IIOYAE Taki MOKa3HUKM SK KiNbKICTb NPUIAOMIB KOPMY, 4actoTa nigxogis Ao
rogiBHULi, TpMBaNICTb MOIAAHHA Ta LWBWAKICTb CMNOXMBAHHA KOPMY, KOTPI
MOXYTb BWKOPUCTOBYBATUCA /11 OLIHKM pPiBHA 6n1aronosyyysi, 340pOB’s Ta
NPOAYKTUBHOCTI TBApUH.

3okpema, pocnimkeHHa M. Piles 31 cniBaBTOopamu [4] nokasanu, WO
XapakTepuCTMKM KOPMOBOI NOBeAiHKM TICHO MOB’A3aHi 3 coujia/IbHOK IEpapXieto y
rpynax CBMHENn Ta iX NPOAYKTMBHICTIO: AOMIHAHTHI TBapuHW MarTb npiopuTeT
[OCTYyny OO0 KOpMy, TOAI K nignerni 3MylleHi agantyBaTy CBOK MNOBEAIHKY A0
MEHLL CrpuUATAMBUX YMOB. Lle niagTBepmkye, WO MOBEAIHKOBI MOKa3HUKM €
B&K/IMBUM  IHCTPYMEHTOM  OLUIHKM  BHYTPILUHBbOTPYMNOBOI  KOHKYpPEeHLii Ta
aganTtauiiHMX MOX/IMBOCTEN TBapPWH.

BoaHouac pesynbTaty ornagoBux gocnigxeHb [5] ceigyaTh, WO KOpMOBa
noBefiHka Mae cknagHy 6aratodpakTopHy npupody Ta dOpMYyeETbCA Mg,
BM/IMBOM SK BHYTPILWHIX (BIK, CTaTb, rEHOTWM), TakK | 30BHIWHIX YMHHMKIB
(WiNbHICTL  NOcCagKW, KOHCTPYKUIA TOAIBHWLbL, TWM pauioHy, MIKpokaimMar).
Mpy LbOMY OKpemi napamMeTpu KOPMOBOI MOBEAIHKN MOXYTb AEMOHCTpPyBaTtu
Pi3HY 4yTAMBICTb A0 UMX (PAKTOPIB, IO BU3HAYAE IXHIO IHPOPMATMBHICTL K
ajanTtauiiHux iHOuKaTopiB.

Ocob6nmBe 3Ha4YeHHs Ma€ BMBYEHHSA AMHaMIKM KOPMOBOI MNOBEAIHKU Y
npoueci pocTy TBapuH. HAK nokasaHo y gocnimkeHHsx Bus 3i cniBaBTopamun [6],
y CBUHEN (PopMylOTbCS iHAMBIAYasIbHI A060BI (LMpKagHi) naTepHU CNOXMBaHHS
KOpMy, SIKi 3MIHIOHOTbLCS 3 BIKOM | MOXYTb CYTTEBO BapitoBaTu MK OCOGMHaMMW.
Lle cBigunTb Npo Te, WO aganTtauia 40 YMOB YTPUMaHHA BiAOYyBaETbCA He /imLle
Ha rpynoBoMy, asie i Ha iHaAMBIAYyasIbHOMY PiBHI.

BaxnmBm acnektom € TakoX 3B’A30K KOPMOBOI MOBEAiHKM 3
6naronony4yam TeapuH. CydacHi AOCNIAKEHHA OEMOHCTPYIOTh, WO BiAXWIEHHSA
y MOKa3HMKax CMOXMBaHHA KOPMY MOXYTb OYyTWU paHHIMM Mapkepamu CTpecy,
3axBoploBaHb ab0  HecnpuAaT/IMBUX YMOB  YyTpuMaHHsa  [7].  3okpema,
BCTAHOB/IEHO, WO Taki (pakTopy SIK TEMJIOBUI CTpec, NpU3BOAATb A0 3HWKEHHS
4acToTU NPUIAOMIB KOPMY Ta TPUBAUTIOCTI MOIJaHHSA, WO HeraTMBHO BMJIMBAE Ha
NMPOAYKTMBHICTb TBApPUH [8].

Apowyk . A., luxauy A. B., lnxau B. {. OujiHKa aganTMBHOT 34aTHOCTI CBUHEN Pi3HUX MOpIf, 3a NOoKa3HWKamMy KOpPMOBOT
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Paszom 3 TuMm, gocnigpkeHHA de Putte 3i cniBaBTOopamu [9] nigkpecnioTb
BaXX/IMBICTb paHHIX eTaniB ()OpMyBaHHA KOPMOBOI MOBEAIHKM, OCKINIbKU
0COG/IMBOCTI CMOXMBAHHA KOPMY Yy NepLi AHi nicns Big/ly4eHHS BU3Ha4YalTb
nofasiblly NPOAYKTUBHICTL | adanTauito TBapuH. Lle Bkasye Ha AOBroTpuBasinii
BN/IMB NOBEIHKOBUX XapakTepPUCTMK Ha e(PeKTUBHICTb BUPOOHMLTBA CBUHVHW.

CydyacHi TexHosnorii, 30KpemMa aBTOMaTu30BaHi [OA4iBHULI, CUCTeMU
KOMIMTIOTEPHOro 30py Ta asITropuUTMN aHaslily BeIMKMUX AaHuX, BiAKPUBAKOTb HOBI
MOX/IMBOCTI  ONA  [AeTa/IbHOrO  BMBYEHHS  KOPMOBOI  MOBediHkM Ta i
BUKOPUCTAHHA AK IHCTPYMEHTY MOHITOPUHIY cTaHy TBapuH [10]. Y pamkax
KOHLeNUii «pO3yMHOro» TBapuUHHULUTBA Taki nigxoau AatTb 3MOry 3A4iACHI0BaTH
6e3nepepBHUIA KOHTPO/Ib 3a NMOBELIHKOK CBUHEW Ta onepaTyMBHO pearyBaTu Ha
BIOXWU/IEHHS.

BogHouyac nonpu 3Ha4yHWn Nporpec y AOCNILKEHHI KOPMOBOI NOBELiHKM,
MUTaHHS OLUIHKM afanTUBHOI 34aTHOCTI CBMHEN Pi3HMX MNopig 3a NoBeniHKOBUMMU
NMoKasHMKamMn 3a/IMWIAETbCA HeAoCTaTHbO BMBYEHMM. BinblicTb AocnimkeHb
30cepempKeHa Ha NMpPoAYyKTUBHUX XapaKTepucTukax, TOAi AK eTOsIOorivHI acnekTu,
0COO/IMBO Yy  KOHTEKCTI  MOPIBHAHHA  nopig, NOoTpebylTb  MNoAasibLUoro
NOrNn6G1eHOro aHanisy.

Oco6mMBUiA  iHTEpPEC CTaHOBUTL AudoepeHuialisi MNOKa3HMKIB  KOPMOBOT
NMoBeAiHKM 3a CTyneHem IXHbOI BapiabesibHOCTI. [esaki 3 HuX, Hanpuknag
KINMbKICTb  MpUiiOMIB -~ KOPMY,  MOXYTb  XapakTepusyBaTUCs  BifJHOCHOM
CTabiNbHICTIO, TOA AK iHLWI, 30Kpema KiflbKiCTb MigXoAiB A0 rofiBHULi, € GinbL
4yyTIMBAMK [0 3MiH cepefoBuLia Ta couiasibHuUX haktopis [11]. BuaHauveHHs
TaknX NOKa3HUKIB MaE BaXK/IMBE 3HAYEHHSA /1 PO3POOKN eeKTUBHUX CTpaTerii
ynpasiHHA To4iB/etn, ONnTuMmisauii (OPOHTY roAisni Ta nMigBULLEHHSA pPiBHSA
61aronosy4ys TBapUH.

Y UbOMY KOHTEKCTi aKkTyas/lbHUM € AOCNiMKEeHHs afanTUBHOI 34aTHOCTI
CBUHEN Ppi3HMX nopig Yy npoueci Bigrodisni 3 BUKOPUCTAHHSAM MOKa3HWKIB
KOPMOBOI MOBEAIHKN HAK IHTerpasibHuX IiHAMKaToOpIB IXHbOI B3aemMopgii 3
TEXHONOrYHMM  cepefoBulieM. MeTo [aHOro OOCNIMKEHHA €  OuiHKa
afanTMBHOI 30aTHOCTI CBUHEW Pi3HWX Nopig 3a NokasHUMKamMy KOPMOBOT
NnoBeAiHKM B yMOBax MPOMWUC/I0BOT TEXHOJIOTIT yTPUMAHHSA.

Matepiann Ta metoam pocnigpkeHb. EkcnepumeHTasbHI AOCMIOKEHHA
nposoannn npotarom 2023-2024 pp. B yMOBax Ci/ibCbKOrocrnoAapCcbKoro
BUPOOHMYOro koonepatuBy arpodipmm «Mur-Cepsic-Arpo» MwukonaiBCbKoi
obnacTi.

Jocnigpkysann BMAMB €TOMOrMYHOro pakropa (CyMiCHOro yTpuMaHHA B
CTaHKy) Ha nartepHu KOPMOBOI MOBELiHKM CBUHEW Pi3HUX nopig: Benvka 6ina,
naHgpac i aopok. Martepianom ans AocnimkeHb CNyryBaB BiAroAiBenbHUN
MOTIOAHAK CBUHEWN Ppi3HUX nopig y kinbkocti 30 ronie, kWA BignoBigHO [0
pe3ynbTaTiB NAEeMIHHOT OLIHKM He 6yB BK/HOYEHUIA A0 PEMOHTHOro Morosis’a 1a
BMKOPUCTOBYBABCA Yy BUPOOHMYOMY UMKAI Bigrogisni. Takuin nigxig 3abesneuvs
penpe3eHTaTMBHICTbL  BUOIPKM Ta  MOX/IMBICTb  OLIHKA  MOBEAIHKOBUX i
NPOAYKTMBHUX MOKa3HWKIB y 6a30BMX YyMOBax MPOMMUC/IOBOIO BUPOOHMLTBA
CBUHUWHW.

BrBuasin KOpmMoBY NOBeZIHKY CBMHEN 3a cyxoro Tuny rogisni «ad libitums»
i3 BUKOPUCTAHHAM OYHKEPHUX TOAIBHWULb, WO 3abe3nevyBasin MNOCTIAHUIA i
BINIbHWA [OCTYN TBapuH A0 KOMOGIKOpMY MpoTSAroMm Ao6u. Takuii Tun rogisni
MiHIMI3yEe pernaMeHTOBaHW BMN/IMB  TEXHOJOMNYHUX  (PakTopiB  Ha pPUTM

Apowyk . A., luxauy A. B., lnxau B. {. OujiHKa aganTMBHOT 34aTHOCTI CBUHEN Pi3HUX MOpIf, 3a NOoKa3HWKamMy KOpPMOBOT
noBeaiHKn
84


https://doi.org/10.37143/2786-7730-2026-7(85)7

CBMHApCTBO Ta arponpommuciose BUPo6HULTBO. 2026. Bun. 7(85)
Pig Breeding and Agroindustrial Production, 2026, 7(85)

ISSN 2786-7730 Print https://doi.org/10.37143/2786-7730-2026-7(85)7

CMOXUBAHHSA KOPMY.
PeecTpaujio NoBefiHKOBMX akKTiB 34iMACHIOBa/IN MeTOoA0M 6e3nepepBHOro
BiJeOCnoCTepeXeHHss 3 MOAaUIblUMM  XPOHOMETPaXXeM Ta  aHai3om
Bigeo3anucie. Bigeodpikcauito nposogunu sigeopeectparopamu Full HD 1080p
(1920x1080) y chopmari AVI. CrnocTepexeHHs 3aiincHoBann winoao6oso (3 7:00
[0 7:00 HacTynHoi Ao6u) NpoTAroM TPbOX Ai6 NOChifib Y KOXHIA KOHTPOJIbHIN
Touui Bigroaisni (77-ma, 92-ra, 102-ra, 127-ma, 152-ra Ta 165-Ta gob6a), ski
O6ynn obpaHi 3 ypaxyBaHHAM AUHAMIKW POCTYy Ta 3MiH MOBEAIHKN CBUHEN Yy
npoLeci IHTEHCMBHOI BiAgroAisni Ao UifIboBOT XMBOI Macu 100 kr. Takuin nigxig,
BignoBigae pekoMeHAauisM  NPOBIAHWX  OOC/MIOHUKIB  WOAO  CepiliHOro
MOHITOPUHTY MNPOAYKTUBHUX | MOBEAIHKOBMX MOKAa3HWKIB y Pi3HI ¢ha3n pocTy
TBapuH [12, 13], a noeTanHuii KOHTPO/Ib Y K/IHUOBUX dha3ax pPOCTy Aae 3Mory
iHTerpyBatu MNOBEAIHKOBI NaTepHM B MoAeni MNPOAYyKTUBHOCTI, WO €
3arasibHONPUAHATAM NiAXOAOM Y CydaCHUX 300TEXHIYHUX AOCNIMKEHHSX [14].

Mig uyac aHanisy BigeomaTepiasiiB PEECTPyBa/IM  HACTYMNHI  MOKA3HUKN
KOPMOBOI MOBEIHKM:

* Ki/IbKICTb NPUIAOMIB KOPMY 3a 00y - 4MC/0 3aBePLUEHUX akTiB NOiJaHHS
KOpMYy nNpoTArom 24 roguH. AKT noigaHHA qoikcyBann y pasi, KonvM TBapuHa
nigxoguna p[o OyHKepPHO! rofiBHUUi, 3aliMana MNOMOXEHHS ANns rogisni Ta
3[iCHIOBaIa XapakTepHi XyBaslbHi ab0 KOBTas/lbHI pyXu, YTPUMYHOUM pUIo B
30HI nofadi KoOpMmy NPOTAroM YHi(hikoBaHOro MiHIMasIbHOTO iHTepBany;

* KINbKICTb NIAXOAIB A0 TrOA4IBHUUI 3@ 00y - 4Mcno NigxoAiB TBAPUHW [0
OYHKEPHOI roAiBHUL He3aNieXHO Bif4 (hakTy CNoXuBaHHA KOPMY, BK/IHOYAKUU
KOpOTKOYacHi abo nepepBaHi Nigxoaun, 3yMOBJIEHI COLia/IbHOK B3AEMOJIED UK
KOHKypeHUjieto y rpyni. TOBTOPHUIA Nigxig BBaXXa/ M OKpeMUM, SKWO TBapuHa
nepepvBasia KOHTaKT i3 roAiBHULE Ta Bigxoawna Big, Hel, MiCNs 4Yoro 3HOBY
nosepTasiaca Ao 30HM roais/ii.

€0VHI  KpuTepil peecTpauii 3acTocoByBa/IM AN BCIX MOpig |1 BIKOBUX
nepiogis, WO 3abe3nedvyBasio MOPIBHAHHICTb OTPUMaHMX AaHuX. 118 KOXHOI
TBapVHM BU3HaYa/IN cepefHio A06O0BY KifbKICTb NPUIAOMIB KOPMY | Migxoais Ao
rogiBHMUi  3a pesy/sbTaTaMy  CroCTEpPeXeHb. Y3aras/ilbHEHHS pesy/ibTaTiB
NPOBOAMAN Y PO3pPI3i NOPOAHOI HANIEXHOCTI Ta KOHTPO/IbHUX Ai6 Bigrogisni [15].

CBUHel yTpuMyBaUIM BIAMOBIAHO A0 BiAOMUYMX HOPM TEXHO/OrYHOro
npoekTyBaHHA - AlK - 02.05 «CBuHapcbKi nignpuemcTea (KoMniekcu, gepmu,
mMani dpepmu)» [16] 3a Temnepartypu nositpa +17 - +210C i BIigHOCHOI BOIOrOCTI
60-70 % i BupowyBann 3 xmnsoi macun 30-33 kr go xwusoi sarn 100 kr.

BiarogiBenbHi TBapuHu cnoxmnBann 2,8-3,0 kI KOPpMYy Ha rosiosy 3a Ao6y,
BMKOPUCTOBYHOUM KOMOIKOPM KOMOIHOBAHOrO TUMY 3 MOXMBHICTIO 146,7 r/kr
CMporo npoTeiHy Ta O6MiHHOW eHeprieto 13,411 MDx/kr. TogiBna cBuHEN
34iicHOBaNnacb  BiAMNoOBiAHMMK  KOMOikopMamu  «grower» i «finisher», wo
BUrOTOB/ISI/INCA Y BIACHOMY KOMOIKOPMOBOMY LeXy BifnoBigHO A0 cTpaTerii
rogisni, po3pobneHnx y 6a30BOMY rocnogapctsi. ABTOMaTu3oBaHa po3gadva
KOpMy 34i/icHIOBas1acs 3a [0NMOMOrold OYHKEpPHMX CaMOrofiBHULb, HaryBaHHS
NpoBOAMNIOCA 4Yepe3 aBTOMAaTU4YHI COCKOBI HarnyBaslkM, BeHTWIAUA  Byna
NPUNIUBHO-BUTSKHOT  Tuny. CBUHE po3MillyBa/ivi Ha OETOHHIN  LLiIHHIl
nignosi 3 nnoweto 0,85 M2 Ha ronosy. Posnogin 3a crarmio y po3pisi nopig
ctaHoBMB 50 % kacTpoBaHnx kHypLiB i 50 % CBMHOK.

CTatucTuyHy 00pobKy AaHuX 3[AiMCHIOBa/IM MeToAO0M  [ABOAaKTOPHOro
ancnepciiHoro aHanisy (ANOVA) 3 OUiHKOK BM/MBY (DakTopiB  «nopoga,
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«ao6a Bigrogisni» Ta ix B3aemopji. Pi3HMLIO BBaXKa/IM CTATUCTUYHO 3HAYYLLLOO
3a P < 0,05. Bci po3paxyHKu nNpoBOAMAM 3 BUKOPUCTAHHAM nporpamu
STATISTICA (StatSoft Inc.) Ha nigctaeBi airoputmie, LWWO HaBedeHi Yy
NOCIGHUKY [17].

MpaBnna NoBOMKEHHA 3 TBapMHamu B ekcnepumeHTax [18] signosigann
€BPONENCbLKOMY 3aKOHOAABCTBY MPO 3axXMCT TBapuUH Ta X KOMAOPT npu
yTpuMaHHi Ha dpepmax (Aupektmea Pagn €C 2008/120 «[lMpo BCTaHOB/EHHS
MiHIMa/IbHUX CTaHAapTiB 3axXMUCTy CBUHen» Big 18.12.2008 p. [19], AupekTnBa
€sponeiicbkoro MapnameHTy i Pagn €C 2010/63 «[lMpo 3axucT TBapwH, LWIO
BMKOPUCTOBYIOTbCA ANS1 HaykoBuUX Ujinen» Big 22.09.2010 p. [20] Ta Hakasy
MiHicTepcTBa eKOHOMIKN YKpaiHu «[1po 3aTBeppkeHHSA BUMOr A0 6naronosyyys
Ci/IbCbKOrocnoAapChbknx TBapUH nig, vac ix yrpumaHHsa» Big 18.02.2021 p.) [21].

Pesynbtatn pocnigkeHHA Ta iX 06roBopeHHs. KopmoBa noBegiHka
CBMHEN, 30Kpema KifibKiCTb NPUIAOMIB KOPMY 3a 00y, € BaXK/IMBUM MOKa3HUKOM,
Lo BigoGpaxae aganTauiio TBapVH [0 YMOB YTPUMaHHS, PiBEHb KOHKYypeHUji y
rpyni Ta 0CO6/MBOCTI peani3auii NPoAyKTMBHOIO MoOTeHuiany. Pesynbtatu
ABOCaKTOPHOro AMCMNepCinHOro aHaslisy nokasanu, Lo nopogHa HasIeXHICTb He
Masia CTaTUCTUYHO 3HAYyLW0ro BI/IMBY Ha Ki/IbKICTb MpUiiOMIB KOpMy 3a Ao6y.
AHanoriyHo, BnAMB 406V BIAroAiBMi TakoX BUABMBCS HepgocToBipHuM (F = 0,98;
P =0,427), wo cBigunTb NPO BIACYTHICTb BUPaXKEHOT BIKOBOI ANHAMIKM 4aCTOTU
KOPMOBUX akTiB y AOCNIMKyBaHWA nepiog, a, omke, 3i 36i/IbLUEHHSAM XUBOT Macu
3MIHIOETBCA He CTi/IbKM 4acToTa KOPMOBMX akTiB, CKiMIbKW TX CTPYKTYPHI
XapakTepucTuKK, 30KpemMa TpuBasiCTb OAHOrO akTy noigaHHa Ta o6cAr
CMOXWUTOrO0 KOPMYy 3a OAWH Miaxig, WO Y3roMKyeTbCA 3 pesy/ibTaTtaMu IHLINX
[ocnigpkeHb [22].

Kpim Toro, B3aemogisi doakTopiB «nopoga * pgoba» Oyna CTaTUCTUYHO
HegocToBipHo (F = 0,98; P = 0,457), WO BKa3ye Ha NoAibHWUIA xapakTep 3MiH
LbOro MoOKasHMKa Yy CBWMHEN PI3HUX nopig YnpoAdoBX Bigrogisni. OTpumaHi
pe3ynbTarn cBigyartb, L0 KifbKICTb NPUIAOMIB KOPMY 3a [00Yy Y CBUHEN Pi3HUX
nopi4 He 3a3Ha€e CTaTUCTMYHO 3Hadywux 3MiH M4  BMJIMBOM  MOPOAHOI
HanexHocTi, BiKy Ta iX B3aemopgii. Taka BigHOCHa CTabiflbHICTb MNOKa3HMKa
Y3rOLKYETbCA 3 pesynbrartamn HWU3KWU OOCMiMpKEHb, Y AKMX 3a3HayeHo, Lo
yacToTa KOPMOBUX akTiB € BiHOCHO KOHCEpPBATUBHOK XapakTepUCTUKON, fKa
bopMy€ETLCA NepeBaxHO nig, BNANBOM TEXHOIONT rOAiBNI Ta pexumMy A0oCTyny
00 Kopmy [23, 24].

Pasom 3 TuMm, Bisyanizauia (puc. 1) AvHaMiku NPUAOMIB KOPMY CBUHSMU
Pi3HMX Mopia Ha BiAMOBiAHY A06Y BiAroAiBNI CBIAYMTb, LLO KiSIbKICTb NpUiAMaHb
KOopMy gocsrae niky Ha 92 goby ana TpboX AOCAiMKyBaHUX Mopig CBUHEN i
CTaHOBUTb A5 BenuvKol 6is1oi nopoawn - 8,83 pasa, naHapac - 8,52 pasa, AHpOoK
- 8,40 pasza.
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Puc. 1. AnHamika KiJIbKOCTi NpuiiomMiB KOpMy 3a J006Y CBUHSAMU Pi3HMUX MOpig,
ynpoaoBxX Bigroaisni

MpumiTka: 38 Pesy/isTaTam/ JB0tEK TOPHOIO AMCNEPCIAHOND aHarizy CTATUCTVMHO 3HaHyLLPIO BIVIBY

ropomy, [0 BiArozjesi Taix B3aemMogji He BCTaHoReHO (P >0,05). Axepeno: aBTOPCHKA

BusBneHa guHamika KiflbKOCTi MPUIAOMIB KOpMY 3a 00y Yy CBUHEN Pi3HUX
nopiA Mae KOMM/EKCHE 6IoNoriYHe | TEXHOMOrYHE MOSICHEHHs. [loaibHi
3aKOHOMIPHOCTI onucaHi y poboTax IHLWKWX aBTopIB, siKi MOB’A3Y0Tb MiABULLIEHHS
4acToTM KOPMOBUMX akTiB i3 MepiogoM akTMBHOI agantauil  MOJIOAHSKY,
oopmyBaHHAM  COUia/IbHOI  iepapXii Ta BWCOKOK XapyoBOK MOTMBALIED
TBapuH [25]. Tlik yacToTM nigxo4iB A0 rogiBHuui Ha 92-ry no6y sigrogisni,
3achikcoBaHUiA Y BCiX AOCMiopKYyBaHUX Mopid, IMOBIPHO MOB’A3aHWiA 3 Nepiogom
aKTMBHOI aganTauii MONOAHAKY A0 YMOB BigroAisni ta crabinizauii iepapXiyHnx
BiQHOCMH Yy rpynax. Y Ueil 4yac TBapvHM XapakTepusylTbCA NiABULLEHOH
PYyXOBOK aKTMBHICTIO Ta BMCOKOK Xap4yoBOK MOTMBAUIEID, LLO 3YMOBJIHOE YacTi,
asie BiJHOCHO KOPOTKi aKTV MOiJaHHA KOpMY.

MicnA UbOro MOMEHTY IHTEHCMBHICTb NPOLIECY NPUIOMY KOpMY TBapvHamu
3HMXYETBLCA, AOCsAratun cBoro MiHiMmymy Ha 152-ry o6y sigroaisni (BianosigaHo
Ana nopig Benuka 6ina - 6,81 pasa; naHgpac - 7,88 pasa; Alopok - 5,37 pasa),
WO € i3ionoriYyHo 3aKOHOMIpPHMM | Bigo6paxae nepexia TBapuH A0 OGifbLu
€KOHOMIYHOro TUMy KOPMOBOI NMOBEAIHKN.

Y Mipy 306ifbLLIEHHST XUBOT Mach Ta 3HMXEHHS PYyXOBOI aKTUBHOCTI CBWHI
MOYMHAIOTL CNOXMBaTK BiNbLUi NOPLIT KOPMY 3a OA4MH aKT, 3MEHLUYIOYM 3arasibHy
KiNbKICTb Migxoais Ao rogisHuui. OgHOYacHO 3pocTae vyacTka vacy, BUTpavyeHoro
Ha BIAMOYMHOK, L0 Y3rOMKYETLCA 3 YCTAHOBMEHUMW B MNOMNepesHbLoMy
nigpo3aini BIKOBUMM 3MiHAMW €TOJIONYHNX MOKa3HWKIB. logasiblie 3HMKEHHS
4acTOTU KOPMOBMX aKTIB Y3rO[KYETbCA 3 MepexoiomM TBapuH A0 Oifblu
eHepreTMYHo edoeKTMBHOI CTpaTerii CNoXuBaHHA KOpMYy, 3a SIKOI 3MEHLLYETbLCA
pyXxoBa aKkTUBHICTb i 36iNbLUYETLCSA 06CAr KOPMY 3a OAUH akT noigaHHA [26].

A pani Ha 165-Ty o6y BigroAiBni KifbKiCTb MNPUIAOMIB KOPMY CBUHbMW
BeNUKOI 6inoil Nopoan i nNopoau OHOPOK CTPIMKO 36iNbLUYETHCA, BIAMNOBIOHO [0
8,02 pa3a i 6,88 pasa, IO NOB’sA3aHE 3 0COGMMBOCTSAMM 3aBepLUasIbHOrO etany
BiAro4isni. Y uei nepiog TBapvHW OEMOHCTPYIOTb 3POCTaHHA MeTabosnivyHmX
noTped, y3a/leXXHEHUX 3 IHTEHCMBHUM  HaKOMWYEHHSAM  TKaHWH, Lo
CYNPOBOMKYETLCA YacTiluMMmy nigxogamn A0 rogisHuyi. Ans Besvkoi 6inoi
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nopoau, sika XxapakTepusyeTbCA BGiNbLLOID PYXOBOK aKTUBHICTIO Ta A/19 AOPOKIB,
AKi MaloTb BUCOKUA aneTut i foOpy KOHBEPCilo KOpMy, LUe MNPOSAB/SAETLCA Y
BMPaXXEeHOMY 3pOCTaHHi 4aCcTOTU MPUIAOMIB KOPMY.

HaTtomicTb y cBMHeil nopogu naHgpac Ha 165-Ty poby Bigroaisni
CMOCTEPIraeTbCA MOCTYNOBE 3MEHLLEHHS KiNIbKOCTI MPUIOMIB KOPMY MOPIBHAHO
3i 152-10 po6ow (oo 7,69 paza). Lle moxe OyTM 3yMOBNEHO CTabiNbHILLIMM
TUNOM TMOBEAIHKA Ta CXW/bHICTIO UIEl NOopoau [0 3HWKEHHS KOPMOBOI
aKTMBHOCTI Ha 3aBepllasibHUX eTanax BiAroAisni 3a YMOB BiACYTHOCTI
CTPEeCOBUX YMHHVKIB.

TakMM YMHOM, BCTAHOB/IEHI KO/IMBAHHSA KifIbKOCTI NPUIOMIB KOpMY 3a A06Y
MalOTb  afanTUBHUIA  XapakTep | BigobpaxalwTb BIKOBi, MOPoAHI Ta
oyHKUiOHa/IbHI 0COG/IMBOCTI OpraHiaMy CBWHEN, a He CTaTUCTUYHO 3HauyLui
MDKNOPOAHI  BIAMIHHOCTI, WO TMOBHICTIO Y3rO4KYETbCA 3 pes3y/sibTatamu
[BO(PaKTOPHOro AMCNEPCINHOro aHanisy.

BiICYTHICTb CTATUCTUYHO 3HAYyLMX BIAMIHHOCTEN 3a KiNbKICTIO NPUIAOMIB
KOPMYy He CynepeunMTb HasfABHOCTI  (YHKUIOHa/IbHUX |  MOBEAIHKOBUX
0CO6/IMBOCTEN PI3HMX MOpPiA, & HaBMnaky NiAKPECOE, WO Uel NoKasHUK € MeHL
4YyT/IMBUM [0 TEHETUYHUX BIAMIHHOCTER, HiK, Hanpukiag, IHAEKCU PyxXoBOIl
aKTMBHOCTI, TPMBaJICTb BIifNOYMHKY ab0 MOKa3HUKM MNPOAYKTUBHOCTI. Takum
YMHOM, KifIbKICTb MPUIAOMIB KOPMY 3a 000y MOXe po3rnagatucsa sk cTabisibHWUiA
KOMMOHEHT KOPMOBOI NOBEAiHKW, WO (hOPMYETLCA Mif, BM/IMBOM TEXHOJOTNYHMX
YMOB YTPUMaHHA Ta opraHisadii rogisii.

Ha BigmiHy Bif KilbKOCTi NpuitoMiB KOpMy, YacToTa nigxoAdiB A0 roAiBHULI
po3rnsafacTbCs SAK Ginbll YyTAMBUMA iHAMKATOP, WO Bigobpaxae He e
Xap4yoBy MOTMBALjO, ase 1 PiBEHb COLja/IbHOI KOHKypeHUil Ta AOCTYMNHICTb
KOpMy, LLO MIATBEPOKYETLCA AaHMMW IHLWKX AOCnimpkeHb [24, 27]. Ha BigmiHy
Bifl KINIbKOCTI NPUIOMIB KOpPMY, LIeil NOKa3HWUK BiNbll YyT/IMBO pearye Ha 3MiHWU y
BHYTPILLUHBbOrPynoBiii B3aemogji Ta pi3ioNoriyHOMy CTaHi TBapuH, WO 3YMOBJIHOE
OOUITbHICTE MOro fieTaslbHOro CTaTUCTUYHOIO aHanisy.

PesynbTatn  [ABO(AKTOPHOINO  AMCMEPCIAHOrO  aHanisy  nokasaau
CTaTUCTMYHO 3HauYyLWWIA BM/IMB YCIX AOCNiMKyBaHUX (pakTopiB. Tak, nopogHa
HaeXHICTb Masia BUCOKOLOCTOBIPHWNIA BNNB HA KiSbKICTb NiAXOAIB A0 rOAIBHUL
(F = 247,48; P < 0,001), wo cCBiAYMTb MPO HAABHICTb YITKO BUPaXKEHUX
MDKNOPOAHNX BIAMIHHOCTEN y XapakTepi peanizauii KopMoBOI noBegiHkn. [oba
BiAroAiB/li  TakoX [AOCTOBIPHO BMAMBasla Ha  AOCNIAKYBaHUIA  MOKAa3HUK
(F = 117,37; P < 0,001), niaTBepxytun HasABHICTb BUPaXeHOi BIKOBOI
ANHaMikn. Kpim TOro, BCTAHOB/IEHO CTATUCTUYHO 3HauyLLy B3aeMofito haktopis
«nopofja X pob6a sigrogisni» (F = 2540; P < 0,001), wo BKasye Ha
pi3HOCMPsIMOBaHI 3MiHW KiJIbKOCTI NiAXoAiB A0 TOAIBHULI Y CBUHEW PI3HMUX Mopig,
ynpoaosx Bigrogisni. OTpuMaHi pe3ynbTaTh Y3rofkylTbCA 3 AaHWMKU NpPo
reHeTUYHY 3yMOB/EHICTb NMOBEAIHKOBMX NATEPHIB Y CBUHEN, BiAMNOBIAHO A0 SIKUX
Pi3HI MOPOAM XapakTepusyrTbCA CcneunugiyHuMn  cTparteriamm  KOPMOBOI
aKTMBHOCTI [4].

Ak cBiguaTb faHi, HaBeAeHi Ha PUCYHKY 2, KIJIbKICTb NiAXOAIB 40 rOAIBHULI
Yy CBMHEWN pi3HMX nopig ynpoAaoBX BIAroAiBni 3a3HaBasia BUPAKEHUX 3MiH
3a/1eXHO Bif, f06M BigroAisni Ta NOPOAHOT HANEXHOCTI.
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Puc. 2. AvHamika KinbKOCTi nigxoniB A0 roAiBHUUiI ANs CBUHEN Pi3HUX nopig

yrnpoaoBx BiagroAisni ) o )
MpumiTka: BCTAHOBEHO CTATVCTVMHO 3HAYYLLWA BIVWB Nnopomy, OoOv Bigrojeri Ta ix BsaeMogi
(P <0,00L; ABOChAK TOPHMIA JUCTIEPCIVHAA aHari3). Ixxepeno: aBTOPCHKA

Ha nouyatkoBoMy eTani cnoctepexeHb (77-ma goba) CBUHI BeMKOI 6inoi
nopoan XapakrepusyBasIMCA HaMBULLOK KiSIbKICTIO MiAXO04iB A0 FOAIBHWLI, WO B
cepefHbOMYy cTaHoBUMO 14,2 pasa 3a o6y, ToAi K y TBapyH nopoay naHgpac
Leli nokasHWK gopiBHOBaB 12,8 pasa, a y Atopokis - 10,9 pasa 3a gody. Camve
Lel nepiog MoOXKHa BBaXXaTu MiKOBMM LLIOAO IHTEHCUBHOCTI KOPMOBOT MOBE/IHKN.

3achikcoBaHe Ha 92-ry o0y BiAroAiBni 3HMKEHHSA KiNbKOCTI NigxoAis Ao
rofiBHAL} Yy CBMHEN YyCiX [ocnimkyBaHMX Mopig cnig posrnagatm He B
abCoNOTHOMY BUMIPI, @ Yy KOHTEKCTi AMHaMIKW KOPMOBOI NOBEAiHKM Ha
nonepeaHix Ta HaACTynHUX eTanax Bigrogini. Monpy Te, WO abCoNKOTHI
3HaYeHHA LbOro rnokasHuka 3anuiianncsa BiAHOCHO BUCOKMMW (BIAMOBIAHO AN
nopig Benuka 6ina - 9,8 pasa, Awpok - 9,0 pas, naHapac - 11,6 pasa 3a gooy),
caMe Ha LbOMYy eTani CrnocTepirasiocs NPUMUHEHHST 3POCTaHHA abo noyaTok
ctabinizauii yacToTn nigxoAis A0 roAiBHULL.

[nsa cBuHel nopig Besvka 6ina i APOoK 3HWKEHHS KiZIbKOCTI nigxoais Ao
rofgiBHuLi Ha 92-ry noby, MMOBIPHO, NOB’SI3aHe i3 3aBEepPLUEHHSIM aKTUBHOI (ha3u
ajanTauii 0 YMOB yTpUMaHHs Ta rofisni. Ha paHHix etanax BigroAisni TsapuHn
XapakTepunsyrTbCA MiABULLEHOK PYXOBOK aKTMBHICTIO | YacTUMKU nigxogamu Ao
rofiBHMLI, WO 06YMOB/IEHO (POPMYyBaHHAM coUia/IbHOI iepapxii Ta BUCOKOK
Xap4yoBow MoTuBauieln. Hapani, y wMipy cTa6inidauii BHYTPILLHbOIPYNoOBUX
B3aEMWH, MoTpeba y uvactux, IMNY/IbCUBHMX MigXof4ax 3MEHLIYETbCSH, WO
NPOABNAETLCA Y NEBHOMY 3HMKEHHI TX KISIbKOCTI.

BogHouac y cBuHel nopoau nadHapac Ha 92-ry go6y Bigrogisni
CKOPOYEHHA uucna nigxodiB A0 roAiBHMUI Oy/10 MEHLl BUPaXEHUM |
3a/Manoca Ha BiAHOCHO BMCOKOMY piBHi (11,6 pa3a 3a goby). Lle moxe 6ytu
3yMOB/IEHO OINbLLUOK PYX/IMBICTIO Ta BULLIOK YYT/MBICTIO Ui€l nopoan A0
CoUja/IbHUX | TEeXHOJIONYHUX CTUMYAIB, L0 NIATPUMYE MNiABULLEHY 4acToTy
nigxoAiB, HaBiTb NICMS 3aBEPLUEHHS aganTtauiiHoro nepiogy. Kpim Toro, ans
naHgpacis xapaktepHa Oisiblia BapiabesibHICTb KOPMOBOI MNOBEAiHKM, WO
Y3roMKY€ETbCS 3 iX €TONOMNYHMM npodisiem.

TakuM 4YMHOM, 3HWKEHHS KifIbKOCTi Nigxo4iB A0 roAiBHULI Ha 92-ry o6y
BigroAisni BigoGpaxae nepexig CBMHEN Big aganTauiiHO-aKTUBHOIO A0 OiflbLu
cTabilbHOro TWUMy KOPMOBOI MOBEAIHKA, a HEe 3HWXKEHHS iHTEHCMBHOCTI
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CMOXUBAHHA KOpPMYy 3arasioM. Lle nosicHoe, YoMy HaBiTb 32 YMOB 3MEHLUEHHS
KINbKOCTI  MigxoAiB abCOMOTHI 3HAYEHHSA MOKa3HUKa 3a/MWwaincs  BUCOKUMN,
0Cc00/1MBO Y CBMHEN nopoau naHgpac.

Cnig 3a3HaunTy, WO BUABNEHE 3HWKEHHS KiMbKOCTI NiAXOAIB A0 rO4IBHUL
Ha 92-ry Ao6y BigroAisni Mae BiAHOCHUI XapakTep i Bigobpaxae cTtabinisauito
KOPMOBOI NOBEAIHKM TBapWH MIiCMA 3aBEPLUEHHS aganTauiiiHoro nepiogy, a He
3MEHLUEHHS PIBHA CMOXWBAHHA KOPMY.

B nepiog 3i 102-1 go 127-i go6u Bigrodisni y CBUHEN ycix AOCAIoKYBaHNX
nopig BiadyBaMca cnpsiMoBaHi 3MiHM KifIbKOCTI NiAXoAiB A0 roAiBHULI, siKi Mann
SK CMifibHI, Tak i nopogocneungiyHi 0cobmMBoCTi. 3arasibHOK TEHAEHLIE O/
BCiX Mopig y uei nepiog 6yno nogasblle 3HWKEHHSA 4YacToTu nigxoAdiB Ao
rogiBHuUi, WO Bigobpaxae nepexig TBapuH A0 OGinbw cTabinbHOro Ta
€KOHOMHOr0 TUMNy KOPMOBOT NOBEAiHKM.

Y cBUHeWN Benvkoi 6inoi nopoay B 3a3HavYeHWin iHTepBasl CrnocTepirasiocs
MOMIpHE 3HMXXEHHS Ki/IbKOCTI NiaxoAiB A0 rofdiBHuui. Akwo Ha 102-ry noby uen
MOKa3HWK 3a/INWAaBCA BiHOCHO BUCOKMM, TO Ha 127-my 006y BiH 3MEHLUMBCH,
O CBigYMTb MPO 3HMXKEHHA PYXOBOI aKTMBHOCTI Ta CKOPOYEHHSA  KiSIbKOCTI
IMNY/IbCMBHUX KOPMOBMX akTiB. Taka AuHamMika Y3roQKyeTbCA 3 BIKOBUMMU
3MiHaMK MOBE/iHKN, KOMW 36i/bLUEHHS XWUBOT Macu Ta cTabinizauis coujiasibHol
CTPYKTYpU Tpynn 3yMOBJIOKOTL Nepexig A0 piawuvx, ane O6inbw Tpusasinx
nigxonis A0 roAiBHUL.

Y cBUHel nopoau naHgpac 36inblUyeTbCs YacToTa NigxodiB A0 roAiBHUL Y
nepiog 3i 102-i go 127-i pobu, WO cBiAYMTbL NPO CcTabinizauito KOPMOBOI
NOBEAiHKA TBapuH [aHOl nopoau B cepefHin asi sigrogisni. Buwmii piBeHb
PYX/IMBOCTI ¥ 4YyTNMBICTb A0 COUjia/IbHUX CTUMY/IB MNiATPUMYBa/IN MOPIBHSAHO
BMCOKY 4acToTy NiAXOA4iB [0 TOAIBHWUL, HaBITb 3a YMOB 3arajibHOro BiKOBOro
3HUXKXEHHS aKTVMBHOCTI.

[ns cBvHEN nopoau A[HOpOK Y 3a3HayeHuid nepiog xapaktepHum 6yno
3MEeHLUEeHHS KINbKOCTI nigxodiB A0 rofiBHUUi. Lle 3ymoBnieHo dhnermatnyHnm
TUNOM MOBEAIHKN TBApPUH AAHOT MOpoau Ta X CXUMBLHICTIO 40 TpuBaniwux, ane
piAWMX akTiB MNoigaHHA KopMy. Y Mipy POCTY XMBOI Macwu LHOPOK/ LuBUALle
nepexogAaTb A0 eHepreTMyHo edpeKTUBHOI cTpaTerii KOPMOBOI MOBEAIHKM, Lo
NPOSABNAETLCA Y 3HMXKEHHI YacTOTU MIAXOAIB A0 TOAIBHULI BXe Ha cepeHboMy
eTani sigrogisni.

Omxe, nepiog 3i 102-i go 127-i no6u Bigrogisni € gas3ow MNoOBeAiHKOBOI
cTabinizauii, KoNM KifbKiCTb NiAXOAiB A0 TOA4BHULI Yy CBMHEN Benukoi 6inoi
nopoan M OOPOK 3MEHLUYETLCSA BHAC/IAOK BIKOBUX 3MiH, 3HWKEHHSI PYyXOBOI
aKTUBHOCTI Ta ONTUMI3aLii NpoLecy CnoXmeaHHA kopMmy. BogHoyac BiAMIHHOCTI
MDK nopogamu  cBigyaTb MNP0  36epeXeHHA  reHeTUYHO  3YMOBJ/IEHMX
0C06/IMBOCTEN KOPMOBOI MOBEAiIHKM, WO NIATBEPMKYE AOUIBbHICTL YpaxyBaHHSA
MOPOAHOr0 YMHHMKA NPW OLIHLj €TOorNYHNX NMOKa3HUKIB Y nepiog Biaroaissi.

3achikcoBaHe Ha 152-ry noby BiAroAis/i He3HayHe MiABULLEHHS KiSTbKOCTI
nigxoAiB OO0 TOAIBHULI Yy CBUHEN YCiX AO0CAiAXyBaHUX Mopig MOPIBHSAHO 3
nonepeAHiM nepiogom Mae aganTuBHUA | OYHKUIOHa/IbHO 00YMOBNEHWIA
xapaktep. [aHa 3MiHa He cynepeunTb 3arasibHi TeHOEeHUiT [0 3HMKEHHS
PYX0BOI aKTMBHOCTI 3 BiKOM, a Bio6paxae KOpoTkoyacHy nepebyaoBy KOPMOBOI
NOBEiHKM Ha 3aBepLlasibHUX eTanax iIHTEHCMBHOrO POCTy.

Y ueii nepiog y CBMHEN BiabyBaeTbCA 3MiHA CMIBBIAHOLWIEHHSA MiX
TPUBANICTIO Ta 4YacTOTOK KOPMOBMX akTiB. 30i/IbLUEHHA >XMBOI Macu M
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3pocTaHHsA MeTaboniyHuX noTpebd opraHiamy 3yMOB/OKTb HEOOXIAHICTb GifbLu
FHYYKOrO pPexuMy CrnoXuBaHHA KOpMy, LWO MOXe peasii3oByBaTuca 4epes
yacTiwi, ane MeHWw TpuBani nigxoau A0 roAiBHuui. BHacnigok uporo 3arasnibHa
KINbKICTb NiAXOAIB AELL0 3pOocTaE, HaBiTb 3a YMOB 36epeXeHHs abo 3HUKEHHS
3arasibHOro yacy, BUTpPa4YeHoro Ha noifaHHs Kopmy.

Kpim Toro, 152-ra goba Bigrofisni Moxe posrnggatuca sk nepexigHuii
eTan MK cTabinizoBaHo (Pasow pPocTy Ta (PiHa/IbHUM Nepiogom Bigrodisni,
KO/ TBAPWHWN pearyoTb Ha 3MiHY BHYTPILIHIX 0i3i0fI0riYHMX CTUMYNIB, 30Kpema
Ha KOMMBaHHA €eHepreTMyHoro OGasiaHcy. Y TakuMx YMOBax CrnocTepiraeTbCs
TMMYacoBe MiABULLEHHS XapyoBOi MOTUBALi, WO NPOSABSETLCA Y 30i/IbLUEHHI
KiIbKOCTI nigxoAis A0 roAisHuUL.

BaxmBo 3a3HaunTH, WO AaHe NiABULLEHHA MaE He3HauHWI XapakTep i He
BUXOANTb 3a MeXi A0BIpYMX iHTepBasiB, WO CBIAYMTb MPO BIACYTHICTb PI3KMX
NnopyLleHb Yy KOPMOBIA MOBeAiHUi Ta NiaTBepmKye 1i afanTuBHY CTabifIbHICTb.
MopibHa peakuisi 6yna xapakTepHO AN BCiX AOCiMKYyBaHUX NOPid, L0 BKa3ye
Ha 3ara/ibHUA BIKOBUIA MeXxaHi3aM perynsuii KOpMOBOI aKTUBHOCTI, He3as1eXHWi
BiJ, MOPOAHOI Ha/IEXHOCTI.

TakMM 4vMHOM, Aewlo BULL 3HAYEHHS KiJIbKOCTI NiAXOAiB A0 rOA4iBHULI Ha
152-ry po6y sigroaiBni BigobpaxaroTb (PyHKUiOHaNbHY nepebyaoBy KOPMOBOI
NMOBEAiHKM CBUHEN Yy BIiANOBIAb Ha 3MiHY (hi3iosioriyHNX NoTpeb opraHiamy, a He
MOCWUEHHSA 3arasibHOI IHTEHCUBHOCTI CMOXMBAHHSA KOpMY.

3asHaummo, wWo 165-Ta pgoba BIAroAiBNi  XapakTepusyeTbCA 3MIHOH
HanpsiMy AWHaMIKN KifIbKOCTi NiAXoAiB A0 rOAiBHULI Ta HAOYTTAM L€ 03HAKOH
BMpPaXeHoro nopogocneundivyHoro xapakrepy. opiBHaHO 3i 152-10 go6oto, y
CBUHeN BesniMkoi 6inoi nopoau Ta nopoau naHapac CrnocTepiracTbCs MOMITHE
30iNbLWEHHS KiNbKOCTI NigXodiB A0 roAiBHULI, ToAi SIK y TBapWH NOpoau AOPOK
LUeli NOoKasHWK 3a/IMWAaETbCA CTabifibHUM. 3pOCTaHHS Ki/IbKOCTi nigxonis Ao
rodiBHML Ha 3aBepllasibHOMY eTani BigroAisni nos’aA3yloTb i3 nepebynoBoto
eHepreTMYHOro OOMiHy Ta NigBULLEHHAM MeTabosliyHUX NoTpeb opraHiamy, Lo
TaKoX MiATBEPMKEHO HWMMU AOCNiSKEHHAMN [9)].

30Kpema, y CBMHEN Benukoi 6is101 nopoaun KiNbKiCTb NiAXOoAiB A0 rOAiBHULUI
Ha 165-Ty noby 3poctae go 11,8 pa3a 3a o0y, WO CBiAYMTb MPO akTMBi3aLito
KOpPMOBOI MOBEAHKN Ha 3aBepllasibHOMY eTani Bigrofisni. MNofgibHa TeHAeHLIs,
Xo4a W MeHW BuUpaxeHa, BigMIYaeTbCA 1 Yy CBUHEN nopoan nadHgpac. Taka
AMHaMmika Moxe OyTW MnoB’si3aHa 3i 3pOCTaHHAM eHepreTUYHUX i MeTaboniuHmX
NoTpe6 opraHiaMy HanpukiHui nepiogy iHTEHCUMBHOIO pPOCTY, WO CTUMYJIHOE
yacTiwi nigxoAM A0 TOAIBHWLI, HaBiTb 3a YMOB 3HWXEHHSA 3arasibHol PyxoBOl
aKTUBHOCTI.

3arasioM, 3MiHM KOPMOBOI noBeAdiHkM Ha 165 poby Bigrogisni cnig
po3rnsagaTn K aganTuUBHY peakuito opraHiamy CBMHEN Ha 3aBepluasibHWiA eTar
poCTy, KONn BigdyBaeTbCA nNepebyaoBa perynsuii eHepreTmyHoro 6anaHcy. A
oKpemMmnx nopig usa nepedygoBa peanizyeTbCA 4vepe3 36i/IbLUEHHA 4acToTu
nigxodiB A0 roAiBHUUi, ToAl K ANns iHWMX - 4Yepe3 cTabinizauio Uboro
nokasHuka. Came Taka pi3HOCNpsMOBaHa peakuis 3yMOBJ/IOE CTAaTUCTUYHO
3Hauylly B3aemopfito hakTopiB «nopoga * goba BigrodiBni», BCTAHOB/IEHY 3a
pesynbTaTamu ABOaKTOPHOro aucnepcinHoro aHanisy (P < 0,001).

TakmuM 4YMHOM, KiJIbKICTb MiAXOoA4iB A0 TOAIBHULI € BMCOKOYYT/IMBUM
NOBEAIHKOBUM  iHOMKATOPOM, WO Bigobpaxae HAK MOPOAHI, TakK | BiKOBI
0COGNMBOCTI CBMHEI Ha BigrodiBni, a TakoX IX B3aeEMOfjlo. BusABNeHi
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3aKOHOMIPHOCTI MarTb BaX/IMBE MPaKTUYHE 3HAYeHHS ANna onTumizauil QPPOHTY
ro4is/i, WiIbHOCTI nocagky T1a oopMyBaHHA rpyn y NPOMUC/IOBOMY CBUHAPCTBI.

Y3ara/ibHIol4UM  BULLEBMKIaAEHe, [AOCNIMKEHHA KOPMOBOI MOBEAIHKM
CBUHEN Pi3HMX Mopig Ha BigroAisni 3acsigunio, WO Ki/IbKICTb MPUIAOMIB KOpMY
3a o6y € BifHOCHO CTabiflbHUM MOKa3HWKOM, SIKWA He 3a3Hae CTaTUCTUYHO
3HauyLWmMxX 3MiH Mg BM/JIMBOM MNOPOAHOT HANEXHOCTI, BiKy TBapuvH Ta iXHbOI
B3aemogii. Lle cBiguntb nNpo CubHY JeTepMiHauilo [aHoro napamerpa
yMOBaMu rofis/li Ta yTpUMaHHs, a He reHeTUYHMMKU 0cobmBoCTAMKN. HaToMiCTb
KiNIbKICTb MigxoAiB A0 roAiBHULI BUSBMAACA BUCOKOUYYT/IMBMM iHAMKATOPOM, SIKWiA
CYTTEBO BapiloE 3as/1eXHO Bi4 nopoan, Ao6WM BiAroAisni Ta X B3aemogil, Lo
NiaTBEPMKYETLCS 3HAUYLLIMMK pe3ynbTatamm ancnepciinHoro aHanisy (P < 0,001).

lMoBeAiHKOBI 3MiHM, WO CMoCTepira/IMcA MPOTArOM BIArOAiIB/MI, MatoTb
aflanTUBHUIN XapakTep i 3yMOB/EHI SK BHYTPIiLWHIMK GionoriyHumMm notpedamm
opraHiamy (3MiHM pPyXOBOI aKTMBHOCTI, MEeTabo0/1i3My, €HepreTM4yHoro GasnaHcy),
Tak i 30BHIWHIMK (pakTopamu cepeposuuia (opraHizauia rogisni, couiasibHa
CTpykTypa rpyrn). KoxHa nopoja AeMOHCTpyBasia XapakTepHy AnHamiky
KOPMOBOI MOBefjiHKA: Benuka 6ina nopoga - 3 akTUBHOK Yy4yacTd Ha
3aBepluasibHOMY eTani BigroAisni; naHgpac - 3 BiAHOCHO CTabi/IbHOK YacTOTO
nigxoAis; AOPOK - i3 TEHAEHLJE A0 eHeprooLaaHol cTpaTerii CoXMBaHHA KOPMY.

TakuM YMHOM, A1 ONTUMasIbHOTO YNpaB/iHHA rofiset i 61aronosyyvysm
TBapWH Yy NPOMMC/IOBOMY CBWHapPCTBIi [AOLi/IbHO BpaxoByBaTW He /ve
NPOAYKTVBHI, ane i1 NoBeAiHKOBI MOKa3HWKK, 30Kpema KifbKicTb nigxonis Ao
rogiBHuUi, SK iHOOpMaTMBHUI MOKa3HUK aganTtalii CBUHEN A0 TEXHOMAOTYHUX
YMOB YTPUMaHHS.

BMWCHOBKW. BCTaHOB/IEHO, WO KiNbKICTb NpUAOMIB KOpMYy 3a [o6y y
CBUHEN pI3HMX MOpig He 3a3Ha€e CTaTUCTMYHO 3Hauvylwmx 3MiH Mg Br/IMBOM
NOPOAHOT HaNeXHOoCTi, Aobwu BigroAiBni Ta X B3aeMofjl, WO CBigYATL MNpPO
CTabiNbHICTb AaHOro nokasHWka 3a YMOB YHi(DiIKOBAHOI TEXHOJONIT YTPUMaHHS.
Lle nigTBEpAKYE MOr0 HU3bKY YYTNMBICTb A0 FEHETUYHUX | BIKOBMX (pakTopiB Ta
OOMIHAHTHUI BNAMB opraHisauil rogjsni. HatomicTb KinbKicTb Migxo4is [o
rO4iBHUL| € BWUCOKOYYT/IMBUM MOBEAIHKOBUM [iHAMKATOPOM, SIKWIA [A0CTOBIPHO
3a/1eXxuTb Big nopoan, Aobwu sigroaisni Ta ix B3aemopgil (P < 0,001). BusisneHo,
WO Ha no4yaTtkoBOMY eTani BiAroAis/i CBUHI XapakTepusytTbCsa MakCMMasibHOK
IHTEHCMBHICTIO KOPMOBOI MOBEAIHKN, fIKa 3HWKYETbCA Yy nepiof noBediHKOBOI
cTtabinizauii Ta 4acTKOBO 3pOCTaE Ha 3aBepllasibHOMYy eTani  pocTy.
BcTaHOBNEHI 3MiHM MalOTb afanTUBHUIA XapakTep | BigobpaxarTb nepedynoBy
€HepreTMyHoro o6MiHy i MOBEiHKOBMX peakuii TBapuH y NPOLUECi Biaroaisni.
MopoaHi 0co6/MBOCTI NPOSBAATLCA Y PisHiA cTparerii peanisauii KOPMOBOI
noBefjiHkM: Besvka 6ina nopofa xapakTepusyeTbCs MiABULLEHOK aKTUBHICTHO,
naHgpac - CTabifbHICTIO, [APOK - EHeprooLllagHo nosefiHkow. Omxe,
KINIbKICTb NigxoAiB A0 rofiBHULI AOLi/TbHO BUKOPUCTOBYBATU K IH(POPMAaTUBHWIA
NMOKasHUK afanTMBHOI 34ATHOCTI CBMHEN [Ans  onTumisauil TeXHOOrYHUX
napameTpiB yTpUMaHHS y NMPOMUCI0BOMY CBUHAPCTBI.

MepcnektuBM nojanblUnxX A[OCNifKeHb. [lepCnekTBHUM HanpsAMoM
nofasiblunX [OCNIAKEHb € BUBYEHHS B3a€EMO3B’'SI3KY [MMOKA3HMKIB  KOPMOBOI
NOBEAHKA 3  NPOAYKTMBHICTIO  CBMHEN, 30KpemMa cepegHboL060BUMU
npupocTaMn Ta KOHBepCield KopMy. [OUifIbHUM € BUKOPUCTAHHA TEXHOSOrii
precision livestock farming gna iHAMBIAYaIbHOrO MOHITOPUHIY MOBELIHKOBUX
NaTepHiB y pexuMi peasibHOro yacy. BaxivBum € TakoX OOCHIMKEHHSA BNAUBY
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TEXHONOMYHUX PakTopiB yTpUMaHHA Ha (oopMyBaHHSA KOPMOBOI MNOBELIHKN
CBUHEN pi3HUX reHoTunie. [Moganbwi poboTM MawTb OyTM CrnpsMoBaHi Ha
iHTerpaujito eTosIoriYHMX NOKAa3HMKIB Y CUCTEMU YrpaB/liHHA BUMPOOGHMLTBOM A/si
NigBULWEHHS edDEKTUBHOCTI Ta 6/1arononyvys TBapuH.
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ASSESSMENT OF ADAPTIVE CAPACITY IN DIFFERENT PIG BREEDS BASED ON FEEDING
BEHAVIOR PARAMETERS
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The relevance of the study is determined by the need to combine productive and ethological
approaches to animal evaluation in modern pig production, where production efficiency is increasingly
associated not only with the genetic potential of animals but also with their ability to adapt to technological
environmental conditions. dm of the study was to assess the adaptive capacity of Large White,
Landrace, and Duroc pigs using feeding behavior parameters, in particular the number of daily feeding
events and the number of daily visits to the feeder. Methods. Experimental studies were carried out in
2023-2024 at the agricultural production cooperative “Mig-Servis-Agro” in the Mykolaiv region on 30
growing-finishing pigs of different breeds. The animals were kept under identical technological conditions,
with dry ad libitum feeding, using hopper self-feeders and automatic nipple drinkers. Behavioral acts were
recorded by continuous 24-hour video monitoring followed by time-budget analysis during the control
periods of fattening on days 77, 92, 102, 127, 152, and 165. Statistical processing of the results was
performed using two-way analysis of variance with evaluation of the effects of breed, fattening day, and
their interaction. RESUILS. It was established that the number of daily feeding events was a relatively stable
indicator of feeding behavior and did not undergo statistically significant changes under the influence of
breed, fattening day, or the interaction of these factors. This indicates a strong dependence of this trait on
standardized feeding and housing conditions. At the same time, a pronounced dynamic was found for the
number of visits to the feeder, which significantly depended on breed, fattening day, and the interaction of
these factors. The highest intensity of feeding behavior in terms of visits to the feeder was observed at the
initial stage of fattening, especially in Large White pigs, whereas in subsequent age periods a decrease in
visit frequency was recorded, followed by functional restructuring at the final stage of growth. Landrace
pigs were characterized by a more stable type of feeding behavior, whereas Duroc pigs showed a more
pronounced tendency toward an energy-saving feeding strategy. Conclusions. The obtained results
confirm that the number of visits to the feeder is a more sensitive behavioral indicator of pigs’ adaptation to
technological housing conditions than the number of feeding events. The practical significance of the study
lies in the possibility of using feeding behavior indicators to optimize feeder space, stocking density, and
group formation and to improve the efficiency of fattening pigs of different breeds under industrial
conditions. It was concluded that when assessing the adaptive capacity of pigs, it is advisable to take into
account not only productive traits but also ethological indicators that reflect the animals’ response to
environmental conditions and allow more substantiated management of technological processes in pig
production.

Keywords: pigs, feeding behavior, adaptive capacity, breed, fattening, ethological indicators,
feeder visits, feeding events, industrial pig production
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BukopucTtaHHA WTy4YHOro iHTenekty (LUI):
ABTOpPU 3asBNAIOTb NPO BMKOPUCTaHHA reHepartmsHoro LI y npoueci AocnimkeHHs Ta MiaroToBKM
pykonucy. BignoBigHo Ao TakcoHoMii GAIDeT (2025), HaBefeHi Hwk4e 3aBOaHHA Oynu AeneroBaHi
iHCTpyMeHTam reHepaTvsHoro LUl 3a NOBHOro NIOACHKOTO Harnsdy: OLWYK i cnucTemaTtusadis nireparypu;
BMKOPVCTAHWUIA iHCTPYMEHT reHepatuBHoro LUI: Gemini.

BigomocTi npo aBTOpIB:
Apowyk AMuTpo AHaTonioBu4, 3406yBay BULLOI OCBITM HayKOBOro cTyneHs [oktop dinocodii,
katheapa npuknagHoi 6ionorii, po3BefeHHs Ta reHeTVKM TBapuH dhaky/bTeT TBAPMHHULTBA Ta BOOHMX
6iopecypciB, HaujioHanbHWi1 yHiBEpCUTET BiopecypciB i NPUPOLOKOPUCTYBaHHS YKpaiHu

Nnxay AHHa BacwniBHa, JOKTOPKa CiflbCbKOrocnoAapchbkmx Hayk, npodiecopka, npodecopka kadenpm
npuknagHoi 6ionorii, po3BefeHHA Ta reHeTUKU TBapuH hakynbTeT TBApPUHHULTBA Ta BOAHUX Giopecypcis
HaujoHanbHWiA yHiBEPCUTET BiopecypciB i MPUPOLOKOPUCTYBaHHS YKpaiHu

Nnxay Bagum flpocnaBoBuUY, [OKTOP CiflbCbKOTOCNOAAPCHKMX Hayk, npodiecop 3asigyBay kadenpu
TEXHO/ONA Yy TBapUHHUUTBI haky/nbTeT TBapUHHULTBA Ta BOAHMX 6iopecypciB, HauioHanbHWiA
yHiBepcuTeT 6iopecypciB i NPUPOAOKOPUCTYBaHHS YKpaiHu
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MeTow  JOC/MiMKeHHA 6yB aHali3  cnagkosoi
CXWNBHOCTI [0 TPWX Y CBUHEA Ha OCHOBI OLLHKU
NOTOMCTBa KHYPIiB-NNiAHUKIB Y BUPOBHNUMX YMOBAX.
Metoawn. JOCNIMKEHHA NPOBOAWIUCA NPOTArOM
2022-2025 pokiB 'y BUPOOGHUUMX yMOBax Yy
rocnogapcreax Kuiscbkoi obnacti. NpoaHasizoBaHO
7500 ronis MOMOAHSKY, OTPUMAHOrO Bif M'ATU KHypIiB
Pi3HOr0 reHeTUYHOro NOXOMKEHHS. [iarHOCTUKY rpux
34iicHlOBa/IM ~ KNiHiYHMM ~ mMeTogom.  OujHoBanm
3arajlbHy  4acTOTy [PWKOHOCIACTBA Ta  4acTky
NaxBUHHO-MOLLOHKOBUX TpvK. CTaTUCTUYHWIA aHani3
BK/IlOYAB BUKOPUCTaHHA X2kputepito TlipcoHa, a
TakoX po3paxyHoK BigHocHoro pusunky (RR) Ta
BiAHOLLUEHHS LaHcis (OR). PesynbTaTtu.
BctaHoBneHo, Lo 3aranbHa yacrtoTa
FPWMXKOHOCINCTBa cTaHoBwia 22,4 %, nNpu  LbOMY
MOKa3HWKN 3HAYHO BapiloBasIM 3a/1EXHO Bif KHypa-
nnigHvka - Big 3,3 0o 41,2 %. HaiBuuy vacTtoty
TP BUABMNEHO Y MOTOMCTBa FiGPUAHOMO KHypa
TepMmiHanbHOT fiHil  OnTiMyc, ToAdi SK  HalHWKYI
MOKa3HWKN XapakTepHi AN YMCTOMOPOAHUX KHYpiB
naHgpac Ta nopkwup. [axBMHHO-MOLLOHKOBI TpuXi
cTaHoBunM noHag 80 % ycix Bunagkis. BuseneHo
OOCTOBIpHY ~ 3aIeXHICTb  4acToTh  FpuX  Bif
NOXOMXeHHs1 motomcTBa (X2, p < 0,001). BigHocHWiA
pPU3NK PO3BUTKY NaTOsIONi Yy MOTOMCTBA OKPEMUX
nnigHukiB gocsras 10,6, a BIAHOLIEHHS LUAHCIB -
17,2. Buchosku. OTpuMaHi pesynbTartn cBigyaTtb
MPO HasABHICTb BUPaXKEHOro CNaKoBOro CKNafHuKa y
oopMyBaHHI TpMX Yy CBUHEW Ta NigTBEPOXKYIOTh
OOUINbHICT BUKOPUCTAHHA OLHKM MNOTOMCTBa AN
BUSIB/IEHHSA HebaXaHWX  TEeHEeTUYHWX  O3HaK.
Pe3ynbtaty  MOXyTb  OyTM  BUKOpUCTaHi AN
YOOCKOHasIEHHSA  cenekuiiiHoi  po6oTM 3 MeTo
3HWKEHHS NOLUMPEHOCTI AaHOoi naTosorii.

Knwouyosi cnosa: CBWHi, TpWXi, TPWKXOHOCIACTBO,
CNafKoBICTb, KHYPU-M/IAHUKK, CesiekLjis, NaxXBUHHO-
MOLLIOHKOBI TPUXi.
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Bctyn. Tpuvxi y CBUHEN, 30KpeMa MNaxBMHHI Ta MNaxBUHHO-MOLLOHKOBI,
Hasexartb [0 MOLWUPEHUX XipypriYHMX NaTosnorii y npoMmMC/IoOBOMY CBUHAPCTBI,
O MawTb 3HAYHWI BIMJ/IMB HA €KOHOMIYHY edIEeKTMBHICTb BUPOOHMUTBA. BOHM
CYNPOBOMKYIOTbCA  3HWKEHHAM  MPUPOCTIB  XMBOI  Macu, NiABULLEHHAM
BMOpakyBaHHA MOJIOAHSAKY, BuUTpaTamMm Ha JfiKyBaHHA Ta puU3MKoM 3arnbeni
TBapWH. 3a AaHUMW Pi3HUX AOCIMKEHb, YacToTa BUSB/IEHHA TPUX Y CBUHEN
MOXe KOMmBaTucAa B LLUMPOKUX Mexax - Big 0,5 % po noHazg 20 %, 3anexHo Big,
nopoauv, YMOB YTPUMaHHS Ta reHeTUYHUX ocobsimBocTein nonynsuii 1, 2]

CyyacHi ysBIeHHA Npo €eTioNOorito rpuK y CBUHE € nosichakTopHuMK Ta
BK/THOHAIOTb K YMHHWKM 30BHILLIHLOIO CepefoBuLLa, Tak | TeHETUYHI KOMMOHEHTN.
[Jo He reHeTMyHUX pakTopiB BIAHOCATL YMOBW YTPUMaHHS, pPiBEHb TroAiBni,
TpaBMaTtu3auito, iHJEKUiMHI npouecn Ta 0CO6G/MBOCTI BHYTPILLHLOYTPOOHOIO
po3BuTKy [3]. BoaHo4Yac 4uCNeHHi OOCNIAKEHHA BKa3ylTb Ha CYTTEBY pPOJb
CNafKoBOCTI Yy (popMyBaHHI CXW/IbHOCTI OO PO3BUTKY [pwX, 30Kpema u4epes
MOPYLIEHHA PO3BUTKY CMOMYYHOT TKaHUHW, Aed)eKkTn 3akpuTTa MnaxBUHHOIO
KaHasny Ta 3MiHW y perynsuii emépioHasIbHOro po3BuTKY [4, 5.

[eHeTUYyHa 3YMOBJIEHICTb TPWKOHOCICTBA Y CBUHEN NiATBEPMKYETLCA
pesynbTaTaMu CeNnekuiiHuX AOCAIMKEHb, Y SKUX MOKa3aHo, WO KOoedwiljeHT
ycnagkoByBaHHA L€l O3HakKM Moxe BapitoBatv B mMexax 0,1-0,4. Lle cBigunTb
NPoO MOX/MBICTb €PEeKTMBHOIo A060opy NMiAHUKIB 3a AaHWM NOKasHUKOM [4, 6]
Kpim TOro, BCTaHOB/IEHO acouiauii MK BUHUKHEHHAM TPWK | MEBHUMMA
reHeTUYHUMU  Mapkepamu, WO BiAKPUBAE MEpCrnekTUBN  BUKOPUCTaHHA
MOJIEKYNAPHO-TEHETUYHUX NIOXOAIB Y cenekuil [5)].

Oco6nvBe 3HaAYEeHHS NS MPakTUKM Mae OLiHKa BNAMBY KHYPIB-MAIAHVKIB
Ha 4acToTy NPOsBY rpwx y notomcrea. Came Takuil nigxig Aae 3mory HenpsiMo
OUIHWUTM TEeHETUYHY CXWUNbHICTb A0 NaTosiorii Ta BUABUTK NiHIT 3 NiABULLEHUM
pU3NKOM 1 MpPosBY. Y BUPOOHMUMX YMOBaxX LE € K/IHYOBUM eNleMeHTOM
NPOQRINAKTMKN, OCKINIbKM BUKIKOYEHHS 3 BiATBOPEHHA NMIAHUKIB i3 HEGaKaHMMK
reHeTUYHUMK O3HaKaMU CrpUSE 3HKEHHIO MOLLUMPEHOCTI nNaTosorii B nonyisauji.

Pa3om i3 TMM, Monpu HasABHICTb 3HAYHOI KiJIbKOCTI eKCnepuMeHTasIbHUX Ta
MOJIEKYNAPHO-TEHETUYHUX AOC/IMKEHb, MUTAHHA MNPAaKTUYHOT OLHKMA CnagKoBoOi
CXWNBbHOCTI [0 TPMX Y CBUHEW Yy BUPOOHMUMX YMOBax 3a/IMWLIAETLCA
HeAoCTaTHbO BUCBITNIEHMM. 30Kpema, OOMeXeHO npeacTaBfieHi poboTw, Lo
6a3yloTbCs Ha aHanisi BE/IMKMX MacuBIB AaHWX MOTOMCTBA KOHKPETHUX KHYPiB-
NNIAHVKIB i3 BUKOPUCTAHHAM CTaTUCTUYHUX MIOXOAIB 4O OLIHKA PU3NKY.

Y 3B'A3Ky 3 UMM, METOK OaHOro AOCANIMKEeHHA € aHani3 cnagkosoi
CXWNIbHOCTI [0 TPWX Yy CBUHEW Ha OCHOBI OLiHKA 4aCTOTU TPMKOHOCICTBA Y
NOTOMCTBA PI3HUX KHYPIB-NM/IAHUKIB Y BUPOOHMUMX YymoBax. OTpuMaHi
pe3ynbtaTtyu MatuMyTb MpPakTUYHE 3HAYEHHA A1 YAOCKOHA/IEHHS CenekuiiHoT
po60TN y CBMHAPCTBI Ta MOXYTb OYTWU BUKOPUCTAaHI A1 3HUKEHHS MOLUMPEHOCTI
XipypriyHOT naronorii y npoMnc/ioBUX yMOBaX.

Matepiasin Ta MeTOAM AOOCNIMKEHHA. [OoCnifKeHHA NpoBOAUM
npotsarom 2022-2025 pokiB y BMPOOGHUYMX yMOBax Yy rocrnogapcreax KuiBCbKOI
obnacti. O6’eKTOM foCnifKeHHA 6y/N10 NOTOMCTBO, OTpUMaHe Bif M'ATU KHypIB-

YopHo3y6 M. M., EmenbsHeHko O. B., Co6ones O. I, MopowmHebka O. A., Kosiii B. I. AHani3a cnagkoBoi CXMbHOCTI J0
TPUX Y CBMHEN 3a pe3y/ibTaTamu OLiHKM NOTOMCTBA KHYPIiB-NAiLHMKIB
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NNIAHVKIB PI3HOTO TEHETUYHOIO MOXOMKEHHSA: KHypa CUHTETUYHOI TepMiHasIbHOI
NiHii OnTiMyc, ABOMOPOAHOro ribpuaa remnwmnp * AOpoK, YOTUPUNOPOLHOro
ribpuaa i YCTONOPOAHUX KHYPIB NaHgpac Ta Mopkwwp.

3aranom 6yno0 npoaHanizoBaHo 7500 roniB  MonogHsiky. Bubipka
dhopmyBanacsa 3a NPUHUUMNOM CYLi/IbBHOTO 061Ky NPUM/IoAY 3a3HavyeHUX KHypiB
y Mexax rocnogapcts 6e3 nonepegHboro Bigodopy, Lo Aas1o 3MOry MiHiMi3yBaTu
CeneKLUjiiHi ynepemkeHHs Ta Bignosigae nigxogam, NPUAHATAM Yy BETEPUHAPHO-
€ni300TO0MNYHUX AOCNIMKEHHAX [7].

[iarHoCTuky rpvX 3A4iACHIOBaNIM 3a 3ara/ibHONPUAHATUMM  KAIHIYHUMN
MeToAamu, BK/IYAKUN Orfiag i nanbnauilo NaxBUHHOI AINAHKA Ta MOLLOHKM.
PeecTtpauito naronorii NpoBOAWAM 3@ HAABHOCTI XapakTepHOro BUMWHAHHA B
OiNsiHUI NaxBWMHHOIO KaHasly abo MOLUOHKKM, 3i 30ibLUEHHAM T po3Mipy, LWO
Y3rO4KYETbCS i3 KNiHIYHUMKM NigxogamMu A0 AiarHOCTUMKU TPUX Y CBUHEN [1].

OTpumaHi gaHi cuctematusyBasiv y BUrna4i abCcoMntoTHUX (KiSbKiCTb ronis)
Ta BigHOCHMX (BIACOTOK Yy MeXax Trpynu MOoTOMCTBa BIAMNOBIAHOIO KHypa-
NNigHNKA) NOKa3HWKIB. [N OUHKA CTaTUCTUYHOI 3HAYYLLOCTi BiAMIHHOCTEN MiX
rpynamm BUKOpPUCTOBYBa/In KpuTepih X2 (MipcoHa), SkuiA € CcTaHgapTHUM
MEeTOLOM aHani3y KaTeropiasibHux gaHux y 6iomegnuHux gocnigpkeHHsax [8]. Ans
KiJIbKICHOI OULHKM CTYNeHs pu3KKy PO3BUTKY TPWXK 3a/1€XHO Bif, T€HETUYHOro
NMOXOMKEHHA MOTOMCTBA 3aCTOCOBYBa/IM  MOKA3HUKW  BIGHOCHOTMO  PU3KKY
(RelativeRisk, RR) Ta BigHOoweHHA waHciB (OddsRatio, OR), WO LWMPOKO
BVKOPUCTOBYIOTbCS Y BETEPUHApHI enigemMionorii gna ouiHKM acouiauin Mk
(oakTopoM i 03HaKoto [7].

IHTepnpeTauito oTpuMaHux pesynbTaTiB 34INCHIOBa/IM 3 ypaxyBaHHSM
Cy4acCHUX ysB/iIeHb NPO MNONiddakTOpPHY NPUPOAY FPWXK Yy CBUHEN, 30Kpema posi
reHeTUYHMX | 30BHILLHIX YMHHUKIB [3, 9]. CTAaTUCTUYHI pPO3paxyHKN BUKOHYBaUIA 3
BMKOPUCTAHHAM CTaHOAPTHMUX OGIOMETPUYHUX NiaxoAiB. KpUTUYHWIA  piBEHb
3Ha4yLOCTi NpuiiMan Ha piBHi p < 0,05.

JocnipkeHHs npoBeAeHO  BIiAMOBIAHO [0 MOJMIOXeHb EBPONencbKoT
KOHBEHLjiI MNpo 3axuMCT XpebeTHUX TBapwH, WO BUKOPUCTOBYIOTLCS AON15
eKcrnepMMmeHTaslbHUX Ta iHWMx Haykosux uinen (Official Journal of the European
Union L276/33, 2010), a Takox 3rigHo i3 3aKoOHOM YKpaiHn «[l1po 3axucT TBapuH
Bif, )XOPCTOKOro noBompkeHHs» Big 28.03.2006 p. Ne 27, cr. 230, Ta Haka3om
MiHicTepcTBa OCBITU | Hayku, MoONoA4I Ta cnopty YkpaiHn Ne 249 Big
01.03.2012 p. «[po 3aTBepgXeHHAa [lopsaaky npoBeAeHHA  HayKOBMMMU
ycTaHoBaMu [OC/IAiB, eKCNepuMEHTIB Ha TBapuHax». NMpoBeAeHHA AO0C/iXEHb
6yno cxBasieHO ETuyHMM KomiTeToM  bBiflouepkiBCbKOro  HauioHanIbHOro
arpapHoro yHisepcutety (npotokon Ne 1 Big 31.05.2023 p., BUCHOBOK Ne 2).

Pesynbtatm pocnimpkeHHA Ta X O0OroBOpeHHA. Y pesynbTari
npoBeAeHnX AOCNiMHKeHb BCTAHOBMEHO CYTTEBY BapiabesibHICTb 4acToTu
FPVXXOHOCINCTBA cepen NOTOMCTBa Pi3HUX KHypiB-naigHukKiB (Tabn. 1). 3arasiom
cepeq 7500 pocnimkeHUX rosiB MOMOOHAKY Tpwxi 6ynn BusaBneHi y 1678
TBapWH, WO CcTaHOBUTL 22,4 %. [lpM UbOMY 4yacTka MaxBMHHO-MOLLOHKOBUX
rpvx cTtaHoBuna 1432 sunagkn, a6o 19,1 % Big 3arasibHOI YMCESIbHOCTI
pocnigpkeHoro noronis’a ta 85,3 % Bif, YCiX 3apeecTpoBaHUX rPuX.

YopHo3y6 M. M., EmenbsHeHko O. B., Co6ones O. I, MopowmHebka O. A., Kosiii B. I. AHani3a cnagkoBoi CXMbHOCTI J0
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Tabnvua 1. YacToTa rpmXoHOCIACTBa y MOTOMCTBA KHYPIB-MAigHUKIB Pi3HOro

MOXO/KEHHSA
Mopopaa KinbkicTb BusaBneHo rpmxoHociiB Y T.4. i3 NaXBUHHO-
naigHuKa LOCNioKeHOro MOLLUOHKOBVMW TpYXamu
NnoTOMCTBa, 0 0
ron. ron. % ron. %
ribpup TepmiHanbHoI 2000 824 41,2 732 36,6
niniTt OnTimyc ' !
2-NOPOAHNIA TIGPIA 1800 459 25,5 390 21,7
(remnwmnp XAHOPOK)
4-nopoaHuii riépug, 1500 315 21,0 264 17,6
HMCTONOPIAHNIA 1200 47 3,9 25 21
naHgpac ' '
{MCTONOPIAHMIA 1000 33 33 21 21
Viopkwnp ' '

HaiBulj NOKa3HWKM  TPWKOHOCIMCTBA BCTAHOB/IEHO Y  MOTOMCTBa
riGpmaHoro kHypa OnTtimyc, e 3arasibHa YacTtoTa natonorii ctaHosuna 41,2 %,
npuuomy y 88,8 % Bunagkis (puc. 1) Wi rpwxi Hanexaam [0 NaxBUHHO-
MOLLOHKOBUX, L0 CBIiQUATL He JfiMWe Mpo BUCOKY 3arasibHy MOLWNPEHICTb
naTtosiorii y NOTOMKIB UbOro naigHvka, a il Npo AOoMiHyBaHHS came L€l Ti hopmu.
OTpumaHi pesynbTaT iCTOTHO MNEPEBULLYIOTb CepefHii piBeHb Yy BMOIpLi Ta
BKa3ylOTb Ha BUPaXXEHY CXW/IbHICTb NOTOMCTBA LbOro M/igHUKa A0 PO3BUTKY
FPVX.

Mopkwwp 63.6 yMcTONOPIAH
NAigHNKN
naHpapac 53,2 riopuAHi
NAigHNKN
4-nopigHuii ribpug 83,8
2-nopigHui riépung 84,97
riopug OnTimyc 88,8
0 20 40 60 80 100

Puc 1. BigcoTok naxBUHHO-MOLLOHKOBUX FPWK Bif, 3arasibHOT KiJIbKOCTi TPUX, BUAB/IEHNX
Yy NOTOMCTBA MMiAHVKIB Pi3HUX Nopijg,

Y notomcTtBa ribpugHoro niigHvka remnwmp X A1POK  YyacTtoTa
rPMXXOHOCINCTBA cTaHoBMNa 25,5 %, L0 TakoX NepeBuLLYyE CepeaHiil MoKasHUK
no BMOIpLi. YacTka MNaxBUHHO-MOLLOHKOBUX TPWXK Yy LA rpyni AopiBHIOBana
21,7 %. MNopiBHAHO 3 nonepefHbO0 rPYMoK TakMiA piBEHb MATONOrNT € CYTTEBO
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HWKYMM, OfHaK 3a/IMWAaETbCA  BiJHOCHO BMWCOKMM, WO € nigcTaBol Ans
BiJHECEHHA AaHOro kHypa A0 rpynu nigBULLEHOTO PU3NKY.

Y notomctBa  4YOTUPUNOPOLHOrO  TiGpPMAHOIO  MigHMKa  YacTtoTa
rpvXoHocincTea ctaHoBmna 21,0 %, Wo € 6/n3bKMM [0 CepefHbOro 3Ha4YeHHs y
JOCniMKeHin nonynauil. Yactka nNaxBUHHO-MOLUOHKOBUX TP CTaHoBWUNa
176 % (264 Bunagkn). TakMM UYMHOM, [aHWn KHYp 3aiMae MNPOMKHE
MOSIOXEHHA 3a PiBHEM NPOSBY NaTosiorii, WO MOXe CBigYMTM MPO MOMIPHWUIA
BM/IMB TEHETUYHUX (DaKTOPIB.

HaliHmkui  MOKa3HUKM  TPUKOHOCIACTBa  3achikcoBaHO Yy NOTOMCTBa
4YUCTOMOPOAHUX KHYypiB. 30Kpema, Yy MOTOMCTBa KHypa mnopoan JfaHapac
3arasjibHa 4yacTtoTa rpwkoHociincTBa ctaHosuna 3,9 %, a naxBMHHO-MOLLOHKOBI
rpwki 6ynn BusBneHi y 25 nopocat (2,1 %). AHa/IOMN4yHO HU3bKWIA PiBEHb
[OCNiopKYBaHOT NaTosorii BUSABMEHO 11y NOTOMCTBa KHypa nopoau nopkwup, ae
Ui NoKa3HWKM cTaHoBwM BignosigHo 3,3 % 1a 2,1 %.

MopiBHANbHUIA aHani3 nokasas, WO PI3HAUS MDK  MakCUMa/lbHUM i
MiHIM&/IbHUM 3HAYEHHAMM 4acTOTU TPWKOHOCINCTBA nNepeBuLLye 12 -KpaTHWUIA
piBEHb, WO CBIAYUTbL MPO 3HAYHY HEOAHOPIAHICTbL AOCMIAKYyBaHOI Nonynauii 3a
[AaHOK 03Hako. [Mpu LUbOMY MOTOMCTBO TiGPUAHUX KHYPIB XapakTepu3yeTbCH
CYTTEBO  BUWMMW  MOKA3HMKAMW  MOLUMPEHOCTI  FPWX,  MOPIBHAHO 3
4YMCTOMNOPOSHUMU TBAPUHAMM.

CTtatucTuUyHMiA aHania nigTBepavB AOCTOBIPHICTb BUSIB/IEHMX BiAMIHHOCTEN.
3a pesynbratamy X2-KpUTepito BCTAHOB/IEHO 3Hauyllly 3a/IeXHICTb 4acToTu
FPVXKOHOCINCTBA Bif, KHypa-nnigHuka (X2 « 670; p < 0,001), wo cBigunTb NpPO
HEBUNAAKOBUA  XapakTep po3nogisly O03Hakn. TakMm  4YuMHOM,  (hakTop
MOXOMKEHHA Ma€e iICTOTHWIA BMN/IMB Ha (POPMyBaHHA AOCNIMKYBaHOI NaTo/Oril.

[JoaaTtkoBO BCTAHOB/IEHO 3HAYHI BiAMIHHOCTI Y PiBHI PU3UKY PO3BUTKY TPUXK
MK OKpeMuMMu rpynamu noToMcTBa. 30Kpema, BiAHOCHMWIA PU3MK PO3BUTKY TPUX
y MoTomcTBa KHypa-nnigHvka tuny OnTiMyc, MOPIBHAHO 3 MOTOMCTBOM KHypa
nopogn naHgpac, craHosuB 10,6, a NOPIBHAHO 3 MOTOMCTBOM KHypa Mopoau
nopkwup - 12,5. BigHoweHHA waHciB (OR) 4na napv naigHUKiB nopig Ontimyc
- JlaHjac CTaHoBWMIO nNpuGAM3HO 17, WO BKa3ye Ha CyTTEBE 3POCTaHHS
MMOBIPHOCTI BUHUKHEHHSA MaTosorii y NoTOMCTBa OKpeMux MigHuKiB. BogHouvac
MK MOTOMCTBOM [BOMOPOAHOrO Ta YOTUPUNOPOLHOrO TiGPUAHMX NAIGHWKIB
BIAMIHHOCTI Oy/iM 3Ha4yHO MeHWw BupaxeHumn (RR « 1,2), Wwo cBiguMTb Mpo
6/1M3bKNIA PIBEHb MPOSIBY O3HAKM.

OTpumaHi pesynbTaTu cBigyaTb NPo HasiBHICTb BUPaXXEHO! BapiabesibHOCTi
[PVXXOHOCINCTBA Y CBUHEW 3a/1eXHO Bif KHypa-n/ligHVKa, WO Y3romKyeTbCca 3
YABNEHHAMM NPO CrnajkoBy npupoay AaHoi natonorii. BUcoki 3Ha4YeHHS puU3nky
Ta QOCTOBIPHICTb MIXXIPYNOBMX BiAMIHHOCTEN Aal0Tb 3MOrYy PO3rnsiaaTtv OKpeMmux
NAIOHUKIB AK MOTEHUIMHMX HOCIIB FeHETUYHOI CXWIbHOCTI A0 PO3BUTKY TPUX Y
noToMcCTBa.

BcTaHoBneHuin giana3oH Bapiauii rpykoHocincTea Big 3,3 % g0 41,2 % €
HaA3BUYaHO LUMPOKMM | He MOoXe OyTW MOACHEHWA BUK/IKOYHO BM/IBOM
(pakTopiB 30BHILLIHLOTO CcepefoBULLA 3 OrNA4y Ha Te, WO AOCNIAXEHHS
MPoBOANNN Y BiHOCHO MOAIGHMX BUPOOHMUNX YMOBAX.

Haibinblw nokasoBMMU € pesy/nibTaTh, OTpUMaHi A4/ NOTOMCTBa KHypa
TepMiHanbHOT NiHIT ONTiMyCc, Yy $KOro 3aikcoBaHO MakCUMaslbHy 4acToTy
[PMKOHOCICTBA. Takuii piBEHb CYTTEBO MNEPEBULLYE SK CepefHii NoKasHUK Mo
BMOIpUI, Tak i AaHi, HaBedeHi y OINbLIOCTI NiTepaTypHUX MKepes, Ae 4yactoTa
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P Yy CBMHE 3a3Buyaii He nepesuwlye 20-25 % [2]. Le pae 3mory
po3rnsgatu AaHoro nnigHvkKa Sk NOTEHUIMHOro Hocis HebaxaHux anenis abo
KOMOiHAL reHiB, WO 3yMOB/OWTb MiABULLEHY CXWbHICTb A0 (QhOpMyBaHHS
rpyk. TopibHI  pesynbTatn Y3roMKyrTbCA 3 AaHMMU  OOCNIMKEHb, Y SKKX
BCTAHOB/MIEHO TEHETMYHY acouiauito MK OKpeMMMWU NiHIAMW CBUHEN Ta
NiABULLLEHNM PU3NKOM NMaxBUHHUX TpuX [4, 5].

MOTOMCTBO [BOMOPOAHOrO Ta YOTMPUNOPOAHOro ribpuUAHMX NNILHWKIB
XapakTepunsyBasiocs MPOMDKHUMU 3HAQYEHHSIMW 4acTOTW TPUXKOHOCIACTBA, LU0
MOXe CBIQUUTM MpPO KOMOGIHOBaHWIA BMNAMB TEHETUYHUX (DaKTOpPIB PI3HOro
MOXOMKEHHSA. Y LbOMYy BUNAAKy He BUK/IHOYAETLCA eekT aauTUBHOI Aii reHis
abo y4acTKkoBe MackyBaHHA HebaxkaHux asiefiB y reTtepo3nuroTHOMY CTaHi.
BogHouac oOTpuvMaHi MOKa3HUKM 3a/IMWaloTbCA  BULMMK 3@  MONYALIAHUIA
CepeHii piBeHb, LLIO BKA3yE Ha MOTEHLINHY HAABHICTb FEHETUYHUX KOMMOHEHTIB
pU3KKY Y BUKOPUCTaHUX MGpUaHNX KOMOBIHALSX.

Oco6nmnBOI yBarn 3ac/yroByloTb pesysibTati, OTpuMaHi g1sa noTomcTea
YMCTOMOPOAHMX KHYPIB NaHgpac Ta WopKwup, Y SKUX BUSBMEHaA 4actoTa
rPMXOHOCINCTBA Oyna ICTOTHO HMXKYOK 3a MOKa3HUKA Yy rpynax riopuaHux
NNIAHUKIB, O MOXE CBIiAYMTK NPo ePEeKTUBHY CeNeKLiHy poboTy, CnpsMoBaHy
Ha 3HWKEHHS 4acToTM CrnagKoBMX Natonorii y uux nopogax. Bigomo, wWo
TPUBa/INIA LjiNecnpsiMoBaHUiA f06Ip MOXe NMPU3BOAUTM A0 3MEHLLEHHSA 4acToTu
HebaxaHux anenis y nonynsuii, WO y3rompkyeTbCsa 3 Cy4YaCHAMU JaHUMM LIOAO
CrnaZKoBOi MNPUpPOAM TPWXK Yy CBUHEA Ta MOX/MBOCTI X CeNeKuiiHOro
KOHTpOsto [4, 5).

BaxnmBvM acnektom € TakoX CTPyKTypa natosnorii. B ycix gocnimkeHux
rpynax nepeBaxainm MNaxBMHHO-MOLLUOHKOBI Tpwki, 4YacTka SAKMX CTaHoBWa
noHag 80% Big 3arasibHOI KiJIbKOCTI BMNaakiB. Lle y3romkyeTbCa 3 CyyacHUMU
YAB/IEHHAMM NP0 NatoreHe3 rpwK y CBUHEW, e OCHOBHY pPoO/ib BigirpatoTb
MOPYLUEHHS 3aKpUTTA NaxBUHHOIO KaHasly Ta O0COG/MBOCTI PO3BUTKY CiM’SIHOroO
kaHatuka [1]. Bucoka yactka came Uiel popMmy naTosiorii MOXe BKasyBaTu Ha
€ANHY abo nofibHy reHeTUYHy OCHOBY i (OOPMYyBaHHS.

3 NpakTUYHOro nornsaay oTpuMaHi pesynbTatv MalTb BaX/IMBE 3HAYEHHS
ONna opraHi3auii cenekuinHoi poboTn. BuABNEHHA KHYPIB i3 BUCOKAM piBHEM
FPVXXOHOCINCTBA NOTOMCTBA [a€ 3MOry CBOEYACHO NPOBOAMTU TX BUOpPaKyBaHHS
abo ob6MexyBaTn X BMKOPUCTAHHA Yy BIATBOPEHHI. BogHouyac BMKOPUCTaHHSA
NNIAHUKIB i3 HU3bKMMKM MNOKa3HWKaMK LIEI NaTtosiorii y NOTOMKIB MOXe CMpUsTU
MOCTYNOBOMY 3HWXEHHIO 11 NOWMpPeHOCTi y nonynauii [6].

Pesynbtatn CTaTUCTUYHOIO aHanisy niagTBEPAXKYHOTh KNiHIYHI
crnocTtepexeHHA. Bucoke 3HayeHHA X2 (p < 0,001) cBigunTb NPO AOCTOBIPHY
3a/IeXHICTb  4aCTOTM TPWMXKOHOCIACTBA Bif, KHypa-niigHvka, WO Jdae 3Mmory
BUKNIOYMTM  BUMAAKOBUIA XapakTtep OTpMMaHuxX BigMiHHOCTel. JloaaTkoBo
BCTAHOBJ/IEHI BWCOKI 3HayeHHs BigHOCHOro pu3uky (oo 10,6) Ta BigHOLIEHHSA
waHcie (0o 17,2) nigKpecsoTb CYTTEBY PI3HULIKD MDK OKPEMUMMW FeHOoTunamu
3a CXW/IbHICTIO 0 PO3BUTKY AOC/igXKeHoI naTosorii [7, 8].

Pasom i3 TM cnifg, BpaxoByBaTtu, L0 FPWXi Yy CBMHEN MatoTb NOAipakTopHYy
NPUPOAY | MOBHICTIO BUK/IOYUTM BIMJ/IMB 30BHILLHIX YMHHWUKIB HeMOXnuBo. [0
TaKMUX YMHHUKIB MOXYTb HanexaTn yMOBU YTPUMAHHSA, PiBEHb roAiBAi, LWiNbHICTb
nocagku Ta iHWi TexHosoriyHi acnektn [3, 9. OgHak oTpuMaHi AaHi csigyarb,
WO 3a BIOHOCHO OAHAKOBWX YMOB YTPUMaHHS came reHeTUYHUIA (pakTop,
IMOBIpHO, Bifirpae B1U3Ha4asibHy ponb Yy BapiabesibHOCTI AOCNiAKYBaHOI O3HaKW.
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TakuM YMHOM, pe3ynbTatu [OCAIMKEHHS Y3roMKYHTbCA 3 CyYacHUMMU
HayKOBUMW YSIBIEHHAMW NpPO  CNafgkoBy Mpupody [P Yy CBUHENW Ta
NiATBEPOKYHOTb AOUIMbHICTL BUKOPUCTAHHA OLHKM MOTOMCTBa SK e(0eKTMBHOro
IHCTPYMEHTY BUSIBNIEHHS HEOaKaHUX FeHETUYHUX XapaKTepucTuK nnigHukie. Lle
CTBOPKOE MIArPYHTS A48 MOA&/TbLIOTO BAOCKOHA/IEHHA CeNeKUiMHUX nporpam,
CNPAMOBAHNX Ha 3HKEHHS MOLUMPEHOCTI AAaHOT NaTos1orii y CBUHAPCTBI.

BuncHoBKu:

1 BcTaHOBMEHO CYTTEBY BapiabenbHICTb 4acTOTU T[PUXKOHOCIACTBA Y
CBUHEN 3a/1eXHO Bif, KHypa-nnigHuka, Wo NigTBEPKYE HAsIBHICTb BUMPaXKEHOro
CMajKoBOro cknagHuka y hopMyBaHHi AaHOT nNatosorii. 3arasibHa YyactoTta rpux
y AocnimkeHin Bubipui ctaHoBuna 22,4 %, 3 KOMMBAHHAM MK OKPEMUMM
rpynamy notomcTsa B giana3oHi Big 3,3 0o 41,2 %.

2. HaliBuul NOKa3HUKM TPUKOHOCIACTBA 3achikcoBaHO Yy MOTOMCTBA
riépuaHOro KHypa CUHTETUYHOI TepMiHaUIbHOI /liHIT OnTiMyc, WO CBIgYUTbL MPO
NOTEHLINHY HasABHICTb Y LbOro NAigHMKa reHeTUYHMX hakTopiB, acouinoBaHnX i3
NigBUWEHNM  PU3MKOM  PO3BUTKY TPWK. [MOTOMCTBO  riGpuAHUX  KHYpIB
XapakTepusyBasiocs MPOMDKHUMW 3HAYEHHAMW, TOAI AK HaWHWKYi MOKa3HUKM
[PVXXOHOCINCTBA BUSAB/IEHO Y MOTOMCTBA YMCTOMOPOAHMX KHYPIB NnaHgpac Ta
MOpKWNP, WO MOXe BKasyBaTV Ha eekTMBHY cenekuiinHy poboTy B LMX
nopogax.

3. CratuctuuHmii  aHania  niagTBepaMB  OOCTOBIPHICTb  BUSIBNIEHUX
BigMiHHOCTENn (X2 p < 0,001), a TakoX 3HA4Hy PI3HULKD Y PIBHAX PU3MKY
po3BuTKY naronorii Mk okpemumu rpynamm (RR - go 10,6; OR - po 17,2).
Lle nae 3mory po3rnagaty KHypiB-nAigHUKIB SK BaXX/IMBUIA (hakTop, L0 BM3HAYae
4acToTy FPWKOHOCICTBA Y NOTOMCTBA.

4., BCTaHOBMEHO, WO Yy CTPYKTYpi natosiorii AOMiHYHOTb MNaxXBUHHO-
MOLLOHKOBI rpwxi, 4actka akux nepesuwlye 80% Big Yycix Bunagkis, LWO
Y3roMKYETLCA 3 OCOO/IMBOCTSAMY MaToreHesy AaHoro 3axXxBOpPHOBaHHSA Yy CBUHENA.

OTpumaHi pe3ynbTatyu 06rpyHTOBYKOTb AOUINbHICTE BUKOPUCTAHHSA OLLHKN
NMOTOMCTBa SIK €(DEKTMBHOIO IHCTPYMEHTY BUSB/IEHHA HeOaKaHUX reHeTUYHUX
XapakTePUCTUK KHYPIB-NMIAHUKIB Ta NiATBEPAKYOTb HEOOXIAHICTb BpaxyBaHHSA
MOKa3HWKIB FPVXKOHOCIACTBA Yy CenekujiiHii poboTi.

MepcnekTBM NojasiblMX A[OChigpkeHb. [Moganbwi — AOCNIIKEHHS
OOUINTbHO  cripsAMyBaTW  Ha MOINUG/EHe BUBYEHHA TEHETUYHUX MeXaHi3MiB
bopMyBaHHSI  TPWXKOHOCIACTBA Y CBMHEN i3 BUKOPUCTAHHAM  CyYacHUX
MOMIEKYNIAPHO-TEHETUYHMX  MigXo4iB,  30Kpema  aHanizy  acouiauin i3
reHeTUYHMMM Mapkepamu Ta FEeHOMHOro npodintoBaHHA. [MepcnekTMBHUM €
TaKOX BU3HAYEHHA KOewiUieHTIB yCNaAKOBYBaHHA ANA Pi3HUX (POpM rpux Yy
KOHKPETHUX MONy/nsuisxX CBUHEN, WO [acTb 3MOry NiABULLMTL eeKTUBHICTb
cenekuinHnx nporpam. LouisibHAM € NpoBefeHHSA [OCAIMKEHb i3 3a/TyYeHHS M
6iNbLWOT  KiIbKOCTI  NAIAHMKIB 1 po3WMpeHHs reorpadpii rocnogapctB  Ans
MiABULLIEHHS penpe3eHTaTUBHOCTI BUBIPKN.

Okpemoi yBarn noTpebye BMBYEHHS B3aEMOLiT FEHETUYHUX | 30BHILLHIX
(pakTopiB, 30KpeMa YMOB YTPUMAHHSA, TOAIBMI Ta TEXHOJOMNYHUX napameTpis
BMPOOHMLTBA, 3 METO KOMIMIEKCHOI OLHKA PU3WKIB PO3BUTKY rpuK. Kpim ToOro,
MEepPCrneKkTBHUM HanpsaMoOM € po3pobka MpakTUYHUX pekoMeHgauin  woao
cenekuiHoro BiAGopy KHYPIB-N/AHUKIB Ha OCHOBI MOKA3HWKIB 3[40pOB’S
MOTOMCTBa, WO CNPUATAME 3HWKEHHIO NOLUMPEHOCTI XipypriyHoi naronorii Ta
NiABULLIEHHIO e(PEeKTUBHOCTI CBMHapCTBA.
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ANALYSIS OF HEREDITARY PREDISPOSITION TO HERNIAS IN PIGS BASED ON THE
EVALUATION OF OFFSPRING FROM BREEDING BOARS
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The aim of the study was to analyze the hereditary predisposition to hernias in pigs based on the
evaluation of offspring from breeding boars under production conditions. Methods. Study was conducted
on the pig farms in the Kyiv region. A total of 7,500 young pigs obtained from five boars of different genetic
backgrounds were analyzed. Hernias were diagnosed using clinical examination methods. The overall
incidence of hernias and the proportion of inguinal-scrotal hernias were assessed. Statistical
analysis included the Pearson’s chi-square (xJ test, as well as the calculation of relative risk (RR) and
odds ratio (OR). Results. It was established that the overall incidence of hernias was 22.4 %, with
substantial variation depending on the breeding boar, ranging from 3.3 % to 41.2 % The highest incidence
was observed in the offspring of the hybrid boar OptiMus, whereas the lowest rates were found in the
offspring of purebred Landrace and Yorkshire boars. Inguinal-scrotal hernias accounted for more than
80 % of all cases. A statistically significant dependence of hernia incidence on the origin of the offspring
was identified (2, p < 0.001). The relative risk of developing hernias in the offspring of certain boars
reached 10.6, while the odds ratio reached 17.2. Conclusions. The obtained results indicate a
pronounced hereditary component in the development of hernias in pigs and confirm the feasibility of using
progeny testing to identify undesirable genetic traits. These findings can be applied to improve breeding
programs aimed at reducing the prevalence of this pathology.

Keywords: pigs, hernias, hernia prevalence, heredity, breeding boars, selection, inguinal-scrotal
hernias.
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Abstract. Mycotoxins are toxic secondary metabolites
produced by filamentous fungi that often contaminate plant-
based feed ingredients used in aquaculture. The ongoing
replacement of fishmeal and fish oil with cereals and oilseeds
increases the risk of fish being chronically exposed to multiple
mycotoxins. This review aims to provide a short overview of
mycotoxin contamination in aguaculture systems. This review
summarises the occurrence, exposure routes, toxicokinetics,
and biological effects of the main regulated mycotoxins, such
as aflatoxin Bl (AFB1), deoxynivalenol (DON), zearalenone
(ZEN), fumonisins, and ochratoxin A (OTA), as well as
emerging compounds, including beauvericin (BEA), enniatins
(ENNs), and Alternaria toxins. Although environmental factors
and post-harvest processes may also contribute, feed is
identified as the primary contamination source. Mycotoxins
show limited carry-over into fish tissues, with the liver being the
main site of accumulation and biotransformation; meanwhile,
muscle residues remain relatively low, yet still relevant in terms
of food safety. The toxic effects are multifactorial and include
oxidative stress, apoptosis, immune dysregulation, endocrine
disruption and metabolic disorders. There is increasing
evidence highlighting the importance of co-exposure scenarios,
where additive or synergistic interactions can enhance toxicity.
The study of emerging and modified (‘masked’) mycotoxins
remains insufficient, especially in vivo, which complicates risk
assessment. Conclusions: Improved monitoring, a better
understanding of combined toxicity, and the harmonisation of
regulatory limits are essential. The development of effective
mitigation strategies is necessary to ensure the sustainability of
aquaculture production and food safety, particularly in the
context of an increasing reliance on plant-based feeds.
Keywords: mycotoxins; aquaculture; fish health; oxidative
stress; carry-over; food safety; mixture toxicity; risk
assessment.

Yachna M., Kurhaluk N., Tkaczenko H. Mycotoxin Contamination in Aquaculture Systems: Sources,
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Introduction. Mycotoxins are harmful secondary metabolites produced by
filamentous fungi such as Aspergillus, Fusarium, Penicillium and Alternaria.

While these compounds are not essential for fungal

growth, they are
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synthesised under favourable environmental conditions, particularly high
humidity and temperature [1, 2]. Their biosynthesis is often triggered by plant
stress factors, such as drought, insect damage and mechanical injury, which
facilitate fungal colonisation in both the field and during storage. Mycotoxins
frequently contaminate cereals and plant-derived raw materials used in food
and feed production, posing risks to human and animal health. Notable
mycotoxins include aflatoxins, ochratoxin A, fumonisins, trichothecenes
(e.g. deoxynivalenol and T-2 toxin), and zearalenone. Many of these exhibit
hepatotoxic, nephrotoxic, immunosuppressive, teratogenic or carcinogenic
properties [3]. Importantly, exposure to mycotoxins is usually chronic and
occurs at low doses, which complicates toxicological assessment and risk
management strategies.

Globally, it is estimated that 60-80 % of major crops contain detectable
levels of mycotoxins, with approximately 20-25 % exceeding the regulatory
limits set by the European Union or the Codex Alimentarius for certain
compounds [4]. The European Union has set maximum levels for certain
mycotoxins in food and feed (e.g. Commission Regulation (EC) No 1881/2006
and Directive 2002/32/EC for undesirable substances in animal feed), reflecting
their recognised significance in terms of public health. These regulatory
frameworks are continuously updated in response to new toxicological evidence
and emerging contamination patterns. In recent decades, climate change,
inadequate post-harvest management, and suboptimal storage conditions have
contributed to the increasing prevalence of contamination [5]. Rising global
temperatures and extreme weather events are expected to alter the
geographical distribution of toxigenic fungi, potentially leading to an increased
presence of aflatoxins and other heat-related toxins in temperate regions. In
addition to well-characterised mycotoxins, modified (‘masked) and emerging
forms are increasingly being reported, often escaping routine detection [6].
These modified forms may be hydrolysed during digestion, thereby contributing
to total dietary exposure and complicating risk assessment. Therefore,
advanced analytical techniques, such as LC-MS/MS-based multi-mycotoxin
platforms, are increasingly required for accurate exposure assessment.

Aquaculture is one of the fastest-growing food production sectors
worldwide, experiencing a marked increase in demand for formulated feeds.
The gradual replacement of fishmeal and fish oil with plant-based ingredients
such as maize, wheat, barley and soybean meal has introduced new
contamination risks [7]. Plant-derived feed ingredients are particularly
susceptible to contamination by trichothecenes and fumonisins produced by
Fusarium species, as well as aflatoxins produced by Aspergillus species [8].
Consequently, mycotoxin contamination poses a dual threat, endangering the
health and productivity of fish while raising concerns about its presence in
edible tissues. Chronic exposure in fish has been linked to reduced growth, an
impaired immune response, oxidative stress, and histopathological changes in
liver and kidney tissues. It also increases susceptibility to infectious diseases,
affecting the sustainability and food safety of aquaculture [9]. Furthermore, fish
can serve as sensitive bioindicators of environmental and feed-borne mycotoxin
contamination, rendering aquaculture systems valuable for broader
ecotoxicological monitoring.
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This review aims to provide a short overview of mycotoxin contamination
in aquaculture systems. Particular emphasis is placed on the occurrence of
mycotoxins, their exposure pathways, toxicokinetics and mechanisms of toxicity
in fish. It also aims to evaluate the transfer of both regulated and emerging
mycotoxins into fish tissues, and assess the implications for fish health,
aquaculture productivity and food safety. Special attention is also given to
mixture toxicity, modified (‘masked’) mycotoxins, and emerging compounds
such as beauvericin, enniatins, and Alternaria toxins, which are insufficiently
characterised and largely unregulated. Finally, this work seeks to identify
current knowledge gaps and highlight priorities for future research and
regulatory development in the context of the increasing reliance on plant-based
feeds in aquaculture.

Routes of mycotoxin contamination in aquaculture. Mycotoxin
contamination in aquaculture can occur via three main routes: (i) feed-borne
contamination, which is the primary and most significant route;
(i) environmental exposure via contaminated water and sediments; and (iii)
post-harvest contamination during the processing and storage of fish products.
The relative contribution of each pathway depends on the production system
(intensive versus extensive), feed formulation and environmental management
practices.

Feed as the primary source. Commercial aguafeeds often contain cereal
and plant-based ingredients that are susceptible to natural fungal colonisation.
Raw materials such as maize, wheat, barley, soybean meal, and oilseed by-
products are favourable substrates for toxigenic fungi, especially when drying
and storage conditions are inadequate. Studies report that 75-100 % of
compound feeds contain multiple mycotoxins simultaneously [9, 10]. Co-
occurrence is common and can result in additive or synergistic toxic effects,
even when the concentrations of individual toxins remain below regulatory limits.
In freshwater species, wheat inclusion may reach 15-27 % in rainbow trout
(Oncorhynchus mykiss) diets and up to 70 % in cyprinid feeds [11], thereby
increasing exposure risk. The increasing use of plant proteins as a substitute for
fishmeal in modern aquaculture further increases the likelihood of chronic, low-
dose exposure to mycotoxin mixtures. Additionally, variability in the quality of
raw materials across global supply chains contributes to inconsistent
contamination profiles in commercial aquafeeds.

Within the EU, maximum levels for mycotoxins in aquafeeds are largely
unregulated, except for the recommended Ilimit of 10,000 pg/kg for
fumonisins [12]. Guidance values also exist for certain toxins, such as
deoxynivalenol (DON), zearalenone (ZEN), aflatoxin BL and ochratoxin A, in
complete feedingstuffs for fish. However, legal limits specific to aquaculture
remain limited compared to those for terrestrial livestock. This regulatory gap is
particularly relevant given the increasing reliance on plant-based feed
ingredients in aquaculture systems. Multimycotoxin contamination, particularly
involving Fusarium-derived toxins such as DON, ZEN, fumonisins, enniatins
and beauvericin (BEA), is frequently reported [10, 13]. Emerging mycotoxins,
including enniatins and beauvericin, are not routinely regulated despite being
increasingly detected in aquafeeds.

Environmental and post-production exposure. Environmental
contamination may occur through agricultural runoff or wastewater discharge.
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DON and ZEN, for example, have been detected in surface waters [14]. Due to
their chemical stability, mycotoxins can persist in aquatic environments and
potentially accumulate in sediments, entering aquatic food webs. While
bioaccumulation in fish tissues is generally considered to be limited for many
mycotoxins, chronic low-level exposure can still occur through continuous
contact with contaminated water and the ingestion of particulates. However,
data on dermal or mucosal absorption in fish remain scarce. While waterborne
exposure is generally considered less significant than dietary intake, it can still
contribute to background contamination in intensive aquaculture systems [9].

Post-harvest contamination during the processing and storage of
fish products. Post-production contamination may arise during the handling,
drying, smoking or storage of fish products. Inadequate hygiene practices, high
humidity and poor temperature control can encourage fungal growth on fish and
processed products. Fungal genera such as Aspergillus, Penicillium and
Fusarium have been identified in processed fish, particularly dried products
stored in humid conditions [15-17]. Secondary contamination in such cases
may result in the formation of aflatoxins, ochratoxin A or other storage-
associated mycotoxins, which pose additional food safety concerns for
consumers [9]. Ochratoxin A (OTA) is not well studied in aquatic species, but
available data suggest reduced growth, poorer feed conversion, lower survival
rates and haematological alterations in exposed fish [18]. Histopathological
lesions in the liver and kidney have also been reported [19]. Although shrimp
appear to be less sensitive in certain circumstances, higher doses and
prolonged exposure can still result in adverse outcomes. This type of
contamination is particularly relevant in small-scale and artisanal processing
systems, where environmental control and HACCP-based procedures may be
limited.

Occurrence and carry-over in freshwater fish. Freshwater fish species
are particularly vulnerable to mycotoxin exposure due to the high proportion of
cereal-based ingredients in their formulated diets. The main way they are
exposed to mycotoxins is through chronic dietary intake, and the way they
bioaccumulate them depends on their metabolism, lipid content, age, feeding
regime and how long they are exposed to them for. Additionally, environmental
and husbandry conditions (e.g. water temperature, dissolved oxygen and
stocking density) can indirectly affect the capacity for detoxification and the
overall toxicokinetics of fish [20]. Numerous experimental and field studies have
investigated the transfer of aflatoxin Bl into edible muscle tissue and
metabolically active organs such as the liver. The liver generally serves as the
primary target organ for accumulation and biotransformation, whereas muscle
tissue typically contains lower residue levels [2, 9.

Aflatoxins. Aflatoxin BL (AFB1) is the mycotoxin that has been studied
most extensively in aquatic species, largely due to its widespread occurrence,
particularly in tropical regions, and its well-established hepatotoxic and
carcinogenic properties [21]. Its effects have been documented in various
species, including rainbow trout [22], Nile tilapia [23-25], channel catfish [26],
rohu [27, 28], sea bass [21], gibel carp [29] and beluga [30].

The biological impact of AFB1 varies considerably among species and is
closely linked to dietary concentration. Rainbow trout are among the most
sensitive species, with tumour development reported at concentrations as low
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as 0.4 pg/kg [22, 31], whereas channel catfish appear relatively resistant,
exhibiting mainly reduced growth and moderate internal lesions at higher
doses [31]. Similarly, European sea bass are sensitive, with acute aflatoxicosis
observed at 180 pg/kg (LCH0) following short-term exposure [21]. In Nile tilapia
and channel catfish, high dietary AFB1 levels (up to 1,880 and 10,000 pg/kg,
respectively) reduce growth performance [31, 32], and mortality rates of up to
17% have been reported in tilapia at 2,000 pg/kg [33].

In addition to growth impairment, AFB1 induces a variety of clinical and
pathological symptoms, such as cataracts, skin discolouration, lesions, fin
erosion, abnormal swimming behaviour and reduced appetite [34].
Haematological disturbances, such as decreased erythrocyte and leukocyte
counts and reduced haemoglobin levels, have also been reported [25]. At the
cellular level, AFB1 toxicity is strongly associated with oxidative stress, DNA
damage and disruption to protein synthesis. These factors collectively
contribute to hepatocellular injury and carcinogenesis [34].

In addition to general toxicity, AFB1 can adversely affect reproduction in
fish. Although studies are limited, available data indicate reduced ovary weight,
fecundity, and egg size in gibel carp [29], as well as a decreased
gonadosomatic index, poorer sperm quality, and lower estradiol-17p levels in
Nile tilapia following chronic exposure [34]. These findings suggest that AFB1
may impair endocrine regulation and reproductive success, with potential long-
term consequences for population dynamics in aquaculture systems (Fig. 1).

Factors Influencing Toxicity Anatoxin BL (AFB)
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Fig. 1. Mechanisms of mycotoxin toxicity in fish: oxidative stress, metabolic disruption
and physiological effects

Following exposure to contaminated feed, AFB1 has been detected in Nile
tilapia (Oreochromis niloticus), African catfish (Clarias gariepinus), rohu (Labeo
rohita) and sterlet sturgeon (Acipenser ruthenus) [32, 35-37]. Muscle
concentrations have ranged from 0.05 to 78 pg/kg, reflecting differences in
species sensitivity, exposure levels, feeding duration, and analytical
methodology. Residue levels generally correlate with dietary concentration and
exposure time, although depuration may occur after contaminated feed is
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withdrawn  [38-40]. Documented effects include hepatotoxicity,
immunosuppression, reduced growth performance, oxidative stress, and
histopathological liver alterations (including vacuolar degeneration and
necrosis). Increased mortality has also been observed. AFB1 is metabolised in
the fish liver to produce reactive intermediates, including aflatoxin M1, which
can also be found in tissues and poses an additional food safety risk [41-43].
Although muscle residue levels are often low, even trace amounts are of
toxicological concern due to the recognised carcinogenicity of AFB1. It has
been classified as a Group 1 carcinogen by the International Agency for
Research on Cancer (IARC). Furthermore, differences in cytochrome P40
activity between species may significantly impact the rate of AFB1 bioactivation
and detoxification, thereby influencing residue distribution and toxicity outcomes.

Recent experimental studies have provided substantial insight into the
toxicological effects of mycotoxins on aquatic organisms. These studies have
particularly highlighted the importance of combined exposure scenarios, the
molecular mechanisms of toxicity and mitigation strategies. The results of
selected experimental studies on mycotoxin toxicity and mitigation strategies in
fish are presented in Table 1

Table 1. Selected experimental studies on mycotoxin toxicity and mitigation strategies

in fish
Species / Exposure Mycotoxins / Key e Study
Model type Compounds endpoints Main findings (Year)
Zebrafish ~ Coeqposue  AMRBL + Muti-ogan Sregsic  toxdd et
(FO  and (n vivo + epoxioonezade toxlcty gene activation dferrqios% \a/i%
F1) nmuti-onics) an gllver) %orsg
o (ovay), i
? maohidta
tcriaregerermatjond
_ _ effeds in FL erryos
Lates Detary Mut- Qonth, dood Raoboed aml Knok ¢
calcarifer  (5weeks) myoatodns  +  biochemistry, d., 205
hstamre + hstqwthdogy ema, Ilveraml [45]
ranad fats det—
Paractus Detay + ARBL Liver histdogy, Ga% e
mesopota  proaidic 040 pgkg  antioddant cwsed Ilver damage d, 2024
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ession,  proadic

tive nmitigeted
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Nile tilapia ~ Dietary AL + Oddative AFBL induoed oxidetive  Sherif ad
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:m resistance to
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awye oic  pawas (43
adivity 1 nore toxic then
pestidde

Yachna M., Kurhaluk N., Tkaczenko H. Mycotoxin Contamination in Aquaculture Systems: Sources, Toxicological Effects
and Implications for Food Safety
112


https://doi.org/10.37143/2786-7730-2026-7(85)9

CBMHApCTBO Ta arponpommuciose BUPo6HULTBO. 2026. Bun. 7(85)
Pig Breeding and Agroindustrial Production, 2026, 7(85)

ISSN 2786-7730 Print https://doi.org/10.37143/2786-7730-2026-7(85)9

Continuation ofthe tabl. 1

Species / Exposure Mycotoxins / Key N Study
. Main findings
Model type Compounds endpoints (Year)
Grass Dietary AFB1 Immune Immunosuppression via He et al,
carp response, NF-kB and TOR 2022
gene pathways; reduced [49]
expression antimicrobial peptides;
threshold ~29.48 pg/kg
diet
Zebrafish Co- AFB1 + FB1 Development, Combined exposure Di Paola et
embryos exposure oxidative more toxic than single al., 2022
stress, toxins; endocrine  [50]
apoptosis disruption; increased
oxidative and apoptotic
markers
Channa Dietary (8 AFB1 ROS/ERS Dose-dependent Jiao et al,
argus weeks) (0-400 ppb) signalling, oxidative  stress; ER 2025
inflammation, stress activation;  [51]
apoptosis apoptosis and
inflammation via ROS-
ERS axis

A growing body of evidence suggests that exposure to multiple
environmental contaminants, including mycotoxins, can result in synergistic,
multi-organ toxicity. For example, Wang et al. [44] showed that exposure to a
combination of aflatoxin Bl (AFB1l) and epoxiconazole in zebrafish caused
severe intestinal damage and altered the gut microbiota. It also activated key
molecular pathways, including ferroptosis in the liver and apoptosis in the
ovaries. Notably, these effects were observed in the F1 generation too,
confirming transgenerational toxicity and heritable molecular alterations.
Similarly, An et al. [48] reported synergistic developmental toxicity in zebrafish
embryos co-exposed to AFB1 and tebuconazole, with significant modulation of
antioxidant and apoptotic pathways.

The importance of mixture toxicity is also supported by Di Paola et al. [50],
who showed that exposure to a mixture of AFB1 and fumonisin Bl (FB1), even
at concentrations that are individually non-toxic, resulted in increased mortality,
oxidative stress, apoptosis and endocrine disruption. These findings emphasise
that the co-occurrence of mycotoxins poses a significantly greater risk than
exposure to a single compound, a scenario that is highly relevant to real-world
aquaculture conditions.

In dietary exposure studies, the chronic intake of contaminated feed has
consistently been associated with impaired growth, metabolic disturbances and
organ pathology. Kwok et al. [45] found that juvenile Asian seabass fed a diet
containing multiple mycotoxins (aflatoxin, fumonisin, deoxynivalenol and
zearalenon) showed reduced growth, haemolysis, electrolyte imbalance and
histopathological lesions in their livers and kidneys. This study also highlighted
the interactive effects of mycotoxins, histamines, and lipid peroxidation products,
reflecting the complexity of feed contamination.

Mechanistic studies have further elucidated the role of oxidative stress and
related signalling pathways in mycotoxin-induced toxicity. Jiao et al. [51]
demonstrated that exposure to AFB1 in Channa argus triggered a cascade
involving the overproduction of reactive oxygen species (ROS), endoplasmic
reticulum stress (ERS), inflammation, and apoptosis via the ROS-ERS
signalling axis. Similarly, He et al. [49] showed that AFB1 impairs immune
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function in grass carp by modulating the NF-kB and TOR pathways, resulting in
decreased antimicrobial defence and increased susceptibility to pathogens.
Taken together, these findings indicate that oxidative stress and immune
dysregulation are central mechanisms underlying mycotoxin toxicity in fish.

Several studies have also explored strategies to mitigate mycotoxin-
induced damage. For example, Godoy et al. [46] demonstrated that probiotic-
based additives significantly alleviated AFBl-induced hepatotoxicity in Piaractus
mesopotamicus by restoring antioxidant enzyme activity and preventing
histopathological lesions. Similarly, Sherif and Zommara [47] showed that
selenium nanoparticles effectively counteracted oxidative stress and
immunosuppression in Nile tilapia exposed to AFB1, enhancing resistance to
Streptococcus agalactiae infection. These studies highlight the potential of
nutritional and functional feed additives as practical tools for managing
mycotoxin risk in aquaculture.

The available evidence suggests that mycotoxin toxicity in fish is a
multifactorial process involving oxidative stress, apoptosis, immune
dysregulation, and endocrine disruption. This process is often exacerbated by
exposure to multiple contaminants. However, despite significant advances,
there are still major knowledge gaps regarding long-term low-dose exposure,
mixture toxicity and transgenerational effects. These areas should be prioritised
in future research.

Zearalenone and other regulated mycotoxins. Zearalenone (ZEN) is a
mycotoxin with known oestrogenic activity that has been studied less
extensively in fish, but which is linked to reproductive disturbances. In zebrafish,
for example, it has been shown to reduce spawning frequency and alter
fecundity across generations [52], while higher exposure levels have been
associated with developmental abnormalities such as cardiac defects and
skeletal deformities [53]. These effects are consistent with ZEN's role as an
endocrine disruptor, capable of interfering with hormonal signalling pathways in
aguatic organisms.

Low concentrations of ZEN have been detected in the livers and ovaries of
rainbow trout (Oncorhynchus mykiss) and common carp (Cyprinus carpio),
although levels in muscle tissue were generally minimal [54-56]. ZEN is known
for its oestrogenic activity, and fish appear to be particularly sensitive to
endocrine-disrupting compounds due to their reproductive physiology and
continuous exposure to the aquatic environment. Reproductive impairment, an
altered gonadosomatic index, reduced fecundity, and endocrine-disrupting
effects have been observed [54]. Additionally, exposure in the early life stages
may lead to long-term effects on gonadal development and reproductive
success, even at sublethal concentrations. Other regulated mycotoxins, such as
deoxynivalenol (DON) and fumonisins, are primarily associated with reduced
feed intake, impaired growth, intestinal damage, and immune modulation rather
than significant tissue accumulation [57]. While evidence suggests that many
trichothecenes exhibit relatively low bioaccumulation potential in muscle tissue,
they can still induce chronic sublethal effects that compromise fish welfare and
aquaculture productivity [10].

Recent studies have significantly advanced our understanding of the
toxicological effects of major Fusarium-derived mycotoxins, particularly ZEN,
DON and fumonisins, as well as emerging compounds, in aguatic organisms.
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These investigations have revealed a variety of toxicity mechanisms, including
neurotoxicity, oxidative stress, immune system disruption and impaired growth
and regeneration, which are often exacerbated by exposure to multiple toxins
(Table 2).

Table 2. Recent studies on zearalenone (ZEN), deoxynivalenol (DON), fumonisins and
emerging mycotoxins in fish

Species / Mycotoxin(s)
Model | Exposure

Zebrafish ZEN

larvae
Zebrafish ZEN (0-1.5
larvae MV)
Zebrafish ZEN +
embryos hydroxytyrosol
Zebrafish + ZEN

marine fish
embryos
Zebrafish ZEN +
embryos trifloxystrobin
Zebrafish DON
fibroblasts
Zebrafish DON +
embryos bacteria

and adults

Rainbow DON +
trout Fusarium

toxins

Gilthead ENNB + FB1
seabream

Grasscarp FB1 (0-8.05

mg/kg)

Zebrafish FB1 +
embryos derivatives

Experimental
design
Behavioural +
in silico +

docking

Developmental
exposure

Detoxification
study

Metabolomics
(HRMAS
NMR)

Co-exposure

In vitro
mechanistic
study

Toxicity +

bioremediation

Dietary 8
weeks)

Dietary (28
days)

Dietary (30
days)

In Vivo +
binding study

Key
endpoints
Neurotoxicity,
motor function

Regeneration,
immunity,
ROS

Development,
apoptosis,
gene
expression

Energy
metabolism,
oxidative
stress

Enzymes,
gene
expression
Cell cycle,
proliferation

Survival,
ROS,
histology

Growth,
histology

Metabolism,
neurotoxicity

Growth,
intestine,
oxidative
stress

Toxicity
ranking

Main findings

Reduced locomotion;
neuroinflammation via
TP53, AKT1, CASPS3,
MAPKS, NF-xB
pathways

Impaired regeneration;
neutrophil
dysregulation;
oxidative
apoptosis
Hydroxytyrosol
mitigated ZEN toxicity;

stress;

reduced apoptosis and
cell cycle arrest
(p53/Fox0)
Mitochondrial
dysfunction; altered
metabolites; oxidative
stress biomarkers
identified

Synergistic toxicity;

oxidative, immune and
endocrine disruption
Ribosome binding; cell
cycle arrest; impaired
DNA replication;
mitophagy activation

DON reduced survival
and induced oxidative
stress; bacteria
showed detoxification
potential

Additive (not
synergistic) toxicity;

reduced growth and
energy retention

ENNB more toxic;
lipid/protein
degradation; AChE
inhibition (mixture)
Impaired growth;
intestinal damage;
apoptosis; oxidative
stress (Keapl/Nrf2
disruption)
Palmitoyl-FB1
derivatives more toxic
than FB1; higher

protein binding affinity

Study
(Year)
Xu et
2025
[58]

al.,

Luo et a.,
2025
[59]

Zhang et
al., 2024
[60]

Annunziato
et al., 2023
[61]

Cang et al.,
2023

(62]

Duan et al.,
2025

(63]

Yao et al.,
2024
(64]

Koletsi et
al., 2023
(65]

Mello et al.,
2025
(66]

Chen et al,,
2025
(67]

Csenki et
al., 2023
(68]

ZEN is increasingly recognised as a multisystem toxicant that affects
endocrine, neural, and immune pathways. Xu et al. [58] demonstrated that ZEN
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exposure significantly reduced the locomotor activity of zebrafish larvae,
indicating neurotoxicity. Mechanistically, this effect was associated with the
activation of neuroinflammatory pathways involving key molecular targets such
as TP53, AKT1l, CASP3, MAPK3, and NF-kB. Complementary molecular
docking results confirmed strong binding affinities between ZEN and these
proteins, supporting the idea of direct molecular interactions underlying
neurotoxicity.

Concurrently, Luo et al. [59] revealed that ZEN disrupts tissue
regeneration by altering neutrophil dynamics and inducing oxidative stress.
Increased ROS production, apoptosis, and impaired antioxidant defence were
found to be associated with delayed fin regeneration and developmental
abnormalities. Taken together, these findings suggest that immune
dysregulation and redox imbalance are central to ZEN-induced developmental
toxicity.

Metabolomics-based evidence further supports these mechanisms.
Annunziato et al. [61] identified conserved metabolic alterations in both
freshwater and marine fish embryos, including mitochondrial dysfunction,
membrane disruption, and impaired energy metabolism. These metabolic
signatures could be used as early biomarkers of ZEN exposure in aquaculture
and environmental monitoring.

Importantly, mitigation strategies are being explored. Zhang et al. [60]
demonstrated that hydroxytyrosol effectively counteracts ZEN-induced
developmental toxicity by modulating apoptosis and cell cycle pathways (the
p53/FoxO axis), thereby restoring normal growth and behaviour. This highlights
the potential of natural antioxidants as protective agents against mycotoxin-
induced damage.

Studies on co-exposure confirm that exposure to a combination of
mycotoxins and other contaminants can result in enhanced or synergistic toxic
effects. For example, Cang et al. [62] reported that the combination of ZEN and
the fungicide trifloxystrobin significantly altered the expression of antioxidant
enzymes, endocrine markers, and genes related to the immune system in
zebrafish embryos. Gene expression changes were notably more pronounced
under co-exposure conditions than with individual compounds, emphasising the
importance of mixture-based risk assessment approaches.

DON toxicity is primarily associated with the inhibition of protein synthesis
and cell proliferation. Duan et al. [63] demonstrated that DON binds directly to
ribosomes in zebrafish fibroblasts, leading to impaired DNA replication, cell
cycle arrest, and disrupted mitosis. Furthermore, the activation of autophagy
and mitophagy pathways indicates a cellular stress response to ribotoxic
damage. Rainbow trout are highly sensitive to DON, exhibiting reduced growth,
feed intake, and nutrient utilisation even at low concentrations [69], whereas
channel catfish demonstrate greater tolerance, with minimal effects observed
even at higher dietary levels [70]. DON exposure is often linked to reduced
growth performance and feed efficiency [69, 71], though some studies report no
significant impact on weight gain [72, 73]. This suggests variability in species
responses and experimental conditions.

Further in vivo studies confirm its detrimental effects. Yao et al. [64]
reported reduced survival rates, intestinal damage, and increased oxidative
stress in zebrafish exposed to DON. However, the application of Achromobacter
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sp. P-9 showed promising biodegradation potential, suggesting that
bioremediation strategies could mitigate DON toxicity in aquaculture systems.
Koletsi et al. [65] demonstrated that DON and other Fusarium toxins have an
additive negative effect on the growth performance and feed efficiency of
rainbow trout, with no clear evidence of synergistic interactions. These findings
suggest that chronic exposure to multiple mycotoxins may cumulatively impair
productivity, even in the absence of strong synergism.

Fumonisin Bl (FB1) primarily affects intestinal integrity and sphingolipid
metabolism. Chen et al. [67] demonstrated that dietary FB1 impairs growth,
disrupts intestinal barrier function, induces oxidative stress, and activates
apoptosis in grass carp. These effects were associated with the inhibition of the
Keapl/Nrf2 antioxidant pathway and alterations in tight junction proteins,
indicating compromised intestinal health and reduced nutrient absorption.

Fumonisin B1 has been shown to disrupt sphingolipid metabolism and act
as a cancer promoter in rainbow trout, while also impairing growth and
haematological parameters in species such as Nile tilapia and common carp.
Similarly, T-2 toxin and MON negatively affect growth, haematological indices
and organ integrity in various fish species [74-76]. Many Fusarium toxins
mechanistically interfere with protein synthesis, lipid metabolism, and intestinal
integrity, leading to reduced nutrient absorption and systemic physiological
stress.

Emerging evidence also highlights the importance of less-studied
mycotoxins. For example, Mello et al. [66] demonstrated that enniatin B (ENNB)
had a stronger toxic effect than FB1 on gilthead seabream, causing metabolic
disruption and neurotoxicity (acetylcholinesterase inhibition). This finding
emphasises the importance of including emerging mycotoxins in regulatory
frameworks and risk assessments. Furthermore, Csenki et al. [68]
demonstrated that modified fumonisin derivatives (e.g. palmitoyl-FB1) are
significantly more toxic than the parent compound, likely due to increased
protein binding affinity. This emphasises the importance of considering modified
(‘'masked’) mycotoxins in exposure and toxicity evaluations.

These studies collectively demonstrate that mycotoxin toxicity in fish is a
multidimensional process involving oxidative stress, inflammation, apoptosis,
metabolic disruption, and impaired physiological functions, which is strongly
modulated by co-exposure and environmental context. Emerging evidence also
emphasises the importance of modified mycotoxins, mixture toxicity and
mitigation strategies, all of which are underrepresented in current regulatory
frameworks and require further investigation.

Mixtures, emerging toxins and knowledge gaps. Most experimental
designs have employed single-toxin fortification under controlled laboratory
conditions. However, naturally contaminated feeds typically contain complex
mixtures of mycotoxins. This discrepancy limits the ecological and practical
relevance of many toxicokinetic and toxicodynamic findings. The potential for
additive or synergistic interactions among co-occurring toxins in freshwater
species are not well characterised. Furthermore, data on emerging, modified
(‘'masked) or conjugated mycotoxins in freshwater fish tissues are
scarce, limiting the ability to conduct a comprehensive risk assessment for
consumers [9, 2]. In particular, the role of intestinal microbiota in the
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biotransformation of masked mycotoxins is an emerging factor that still needs to
be understood better in terms of its influence on internal exposure.

Occurrence in marine fish and products. Compared with freshwater
species, fewer studies have addressed the occurrence of mycotoxins in marine
aquaculture. However, concerns have been raised about long-term exposure
and potential tissue residues due to the rapid growth of marine fish farming and
the increasing use of plant-based ingredients in marine aquafeeds. As in
freshwater systems, dietary intake remains the primary exposure route. While
this shift towards plant-based feed formulations in marine aquaculture reflects
global sustainability trends, it simultaneously increases the risk of introducing
mycotoxins into production systems that were previously less exposed.

Regulated mycotoxins. Concentrations of AFB1 of up to 4.25 pg/kg were
detected in the muscle of European sea bass (Dicentrarchus labrax) following
experimental dietary exposure [21]. In Atlantic salmon (Salmo salar),
deoxynivalenol (DON) was distributed across tissues (with concentrations of up
to 28.6 pg/kg in the liver), while ochratoxin A (OTA) mainly accumulated in the
liver and kidneys [77]. These findings confirm that the liver remains the primary
target organ for bioaccumulation and biotransformation, whereas muscle
residues are generally lower, yet still of concern to consumers from a
toxicological perspective. Species-specific differences in lipid content and
metabolic capacity may further influence residue distribution patterns in marine
fish.

Market surveillance studies generally report low detection frequencies in
commercially available marine fish. However, some investigations have
identified OTA levels exceeding 1 pg/kg. Although maximum residue limits
(MRLs) for mycotoxins in fish muscle are not harmonised at the EU level, the
presence of detectable residues highlights the need for ongoing monitoring,
particularly in intensively farmed species. The lack of harmonised regulatory
thresholds for fish products complicates risk assessment and may lead to
inconsistencies in the evaluation of food safety across different regions.

Chronic dietary exposure to mycotoxins in marine fish has been
associated with reduced growth performance, oxidative stress, hepatocellular
alterations, and modulation of immune responses, even in the absence of high
tissue accumulation [2,9]. While such subclinical effects may not be immediately
apparent, they can significantly impact production efficiency and disease
resistance in aguaculture systems.

Emerging mycotoxins. Enniatins (ENNA, ENNAL1, ENNB and ENNB1)
and beauvericin (BEA) have been found in European sea bass, gilthead sea
bream (Sparus aurata) and Atlantic salmon. ENNB often exhibited the highest
prevalence, with tissue concentrations reaching 119 pg/kg in certain cases [78,
79]. These cyclic hexadepsipeptide compounds are mainly produced by
Fusarium species and are characterised by ionophoric activity, which can
disrupt cellular ion homeostasis. Their lipophilic nature may explain their
deposition in fatty tissues, such as those found in salmon. Preliminary
toxicological evidence suggests potential cytotoxic, immunomodulatory, and
pro-oxidative effects; however, data on these effects in marine fish are limited
[9,2]. Furthermore, their frequent co-occurrence with regulated mycotoxins
raises concerns about combined toxicity and interactive effects that are not yet
fully understood.
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Similarly, data on Alternaria toxins, such as alternariol (AOH) and
alternariol monomethyl ether (AME), in marine fish are extremely limited. Given
the increasing presence of Alternaria-derived metabolites in plant-based feeds,
further research is needed to assess their potential for bioaccumulation and
metabolic transformation, as well as the implications for the safety of marine
aquaculture products [80,81]. Future studies should also address the transfer of
these emerging toxins along the marine food chain and their potential
implications for human dietary exposure.

Toxicological profile of emerging mycotoxins. Although there is little in
vivo data on fish, extensive in vitro studies provide valuable insight into the
toxicity mechanisms of emerging mycotoxins. Most of the available evidence
originates from mammalian cell culture models. While these models are not fully
representative of aquatic species, they enable the identification of conserved
cellular targets, such as mitochondria, oxidative stress pathways, and DNA
integrity mechanisms. However, it is important to note that interspecies
differences in xenobiotic metabolism, particularly in liver enzyme systems, may
significantly influence the extrapolation of these findings to fish. These
compounds are often found together in feed, raising concerns about their
combined toxicity. This co-occurrence reflects real exposure scenarios in
aquaculture and highlights the need for toxicological assessments of mixtures
rather than single compounds.

Beauvericin (BEA). Beauvericin is a cyclic hexadepsipeptide that is
primarily produced by Fusarium species. It exhibits strong cytotoxicity in
multiple cell lines, including Caco-2, HepG2, Jurkat T-cells, dendritic cells, and
ovarian cells [82-84]. ICH values generally fall within the low micromolar range
(1-12 pM), indicating considerable biological potency. The mechanisms of
action include the generation of reactive oxygen species (ROS), lipid
peroxidation, apoptosis, cell cycle arrest and mitochondrial dysfunction [85-87].
BEA acts as an ionophore, forming complexes with cations (e.g. Ca2+ Na+and
K+, thereby disrupting cellular ion homeostasis and mitochondrial membrane
potential. The EFSA concluded that BEA is not directly genotoxic; the observed
DNA damage appears to be a consequence of oxidative stress and indirect
mechanisms [88]. Nevertheless, its high lipophilicity may favour
bioaccumulation in lipid-rich tissues, which is particularly relevant for certain fish
species. However, uncertainties remain regarding chronic low-dose exposure
and potential immunomodulatory effects, particularly in scenarios involving co-
exposure to other Fusarium toxins.

Enniatins (ENNs). Structurally related to BEA, the enniatin family (ENNA,
ENNA1, ENNB and ENNB1) exhibits dose- and time-dependent cytotoxicity in
intestinal, hepatic, immune and neural cell models [89-91]. ENNA1 generally
exhibits the greatest potency. Reported ICHSo values range from 2 to 12 pM
depending on the cell type and exposure duration. Mechanisms include ROS
production, apoptosis induction and disruption of ion homeostasis [92,93]. Like
BEA, enniatins exhibit ionophore properties, facilitating transmembrane cation
transport and leading to mitochondrial depolarisation, ATP depletion, and
activation of the intrinsic apoptotic pathway [94]. Furthermore, evidence
suggests that they may modulate inflammatory signalling pathways and impair
epithelial barrier integrity in intestinal models [95]. Their ability to cross
biological membranes efficiently may enhance their systemic distribution
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following dietary exposure. Despite increasing detection in food and feed,
maximum levels have not yet been specified in EU legislation due to limited in
vivo toxicity data and insufficient exposure assessment.

Alternaria toxins (AOH and AME). These toxins, produced by Alternaria
species, exert cytotoxic effects in both tumour and normal cell lines, including
HepG2, Caco-2, GES-1 and PC-3 cells [96-98]. AME is often more potent than
AOH. Mechanisms involved include DNA strand breaks, topoisomerase
inhibition, activation of the p53-mediated DNA damage response, and oxidative
stress [98, 99]. Both AOH and AME have demonstrated genotoxic potential in
vitro, including clastogenic effects and interference with DNA repair processes.
This raises concerns regarding long-term carcinogenic risk [97-99].
Furthermore, there is some suggestion of their potential interaction with
endocrine signalling pathways, but this remains insufficiently characterised.
However, human bioaccumulation data for Alternaria toxins are currently
unavailable. Similarly, in vivo data in fish are extremely limited, preventing
robust characterisation of the risk to aquatic species and consumers. Further
toxicokinetic, bioaccumulation and mixture toxicity studies are needed to clarify
their safety profile in aquaculture contexts. In particular, integrating omics-based
approaches (e.g. transcriptomics and metabolomics) into studies could provide
deeper insight into their mechanisms of action.

The toxicological relevance and regulatory oversight of mycotoxins
detected in aquaculture can differ substantially depending on whether they are
classified as regulated, emerging, or Alternaria-derived compounds. The
following comparative overview summarises current knowledge gaps, the
regulatory status, and evidence of carry-over into fish tissues within the context
of the European Union (Table 3).

Table 3. Comparative overview of regulatory status, occurrence, carry-over, and
toxicological evidence of regulated and emerging mycotoxins in aquaculture

Aspects R%%gtle;%{b IIOJ)iilnS Errer(%lr:;g\ %)oxins Nt(egaquiwé ns

Regulatory status (BJ) Partially regulated Not regulated Not regulated
Q:Curreg:g n Frequent Increasingly reported Limited data
Carry-over to fish Documented Species-dependent Insufficient data
Toxicity evidence In vivo and in vitro Mostly in vitro Mostly in vitro
Genatoxicity AFBL1: carcinogenic Limited evidence DNA damage

] mechanisms reported
Risk assessment Partial Insufficient data Insufficient data

It highlights the imbalance between the increasing detection of emerging
mycotoxins and the limited availability of toxicological and regulatory
frameworks that address them.

Mycotoxins such as aflatoxin Bl, ochratoxin A, deoxynivalenol and
zearalenone are regulated within the European Union, where maximum or
guidance levels have been set for them in food and feedstuffs. AFB1 is strictly
regulated due to its well-established carcinogenicity, while guidance values
exist for DON, ZEN and fumonisins in feedstuffs, including fish feed. In contrast,
emerging mycotoxins such as beauvericin and enniatins, as well as Alternaria
toxins such as AOH and AME, are not currently regulated at the EU level due to
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a lack of toxicological and exposure data [2, 9]. This regulatory gap highlights
the urgent need for risk assessment frameworks that are harmonised and
incorporate emerging contaminants and their combined effects in aguaculture
systems.

Conclusions. Contamination of aquaculture feed and fish products by
mycotoxins represents an evolving and multifaceted food safety challenge. The
growing global dependence on plant-based feed ingredients has exacerbated
the risk of exposure to multiple mycotoxins in both freshwater and marine
aquaculture systems. Feed remains the main source of contamination,
especially given the progressive replacement of fishmeal and fish oil with
cereal- and oilseed-derived components.

The carry-over of regulated mycotoxins, especially aflatoxin Bl,
ochratoxin A, deoxynivalenol and zearalenone, into fish tissues has been
documented. However, residue levels are highly variable and are influenced by
species, exposure duration, feed composition and metabolic capacity. The liver
is consistently identified as the primary target organ, whereas muscle residues
are generally lower, yet still relevant for assessing consumer exposure.

Emerging mycotoxins, including beauvericin and enniatins, are prevalent
in aquafeeds and are occasionally detected in fish tissues. However, they
remain unregulated at EU level. Their lipophilic and ionophoric properties,
combined with evidence of -cytotoxicity, oxidative stress induction and
mitochondrial dysfunction, raise concerns regarding chronic low-dose exposure
and potential mixture effects.

Currently, toxicological evidence is dominated by in vitro studies with
limited in vivo validation in fish models. Long-term feeding trials, toxicokinetic
investigations (absorption, distribution, metabolism and excretion) and mixture
toxicity assessments are urgently needed to provide robust data for risk
characterisation. The occurrence of masked or modified mycotoxins in fish
tissues and their potential reconversion to parent toxins during digestion remain
largely unexplored, constituting a major research gap.

The absence of harmonised maximum residue limits for mycotoxins in fish
and fish products makes regulatory oversight more difficult. Although guidance
values exist for certain mycotoxins in feed, the absence of specific limits for
edible fish tissues creates a regulatory gap within the farm-to-fork continuum.
To support future risk assessments and regulatory decision-making,
harmonised monitoring strategies, validated multi-mycotoxin analytical methods
(e.g. LC-MS/MS and HRMS) and integrated surveillance programmes are
urgently required.

In light of the projected growth in global aquaculture, it is crucial to
systematically investigate the occurrence of mycotoxins, their toxicokinetics,
their potential for bioaccumulation, and their cumulative dietary exposure, in
order to safeguard fish health, ensure the sustainability of the industry, and
protect consumers. A coordinated approach that integrates feed control,
environmental monitoring, toxicological research and regulatory harmonisation
will be critical for the effective, long-term management of risks in the
aquaculture sector.
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SABPYOHEHHA MIKOTOKCUMHAMUW B CUCTEMAX AKBAKY/NIbTYPW: AXEPEJA, TOKCUKONOTIYHI
E®PEKTU TA HACHIIAKW ANA BE3MNEKN XAPYHOBUX MPOAYKTIB
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AHOTaUid. MIKOTOKCMHM - LUe TOKCUMYHI BTOPUHHI MeTaboniTu, Lo npoayKylTbCA
MIKpOCKONIYHMMM (NAICHABMMU) rpubamMy Ta 4acTO KOHTaMiHYlOTb POC/MHHI KOMMNOHEHTU KOPMIB, SKI
BMKOPUCTOBYOTbLCA B akBakynbTypi. [locTilHa 3amiHa puwbHOro 6GopowHa Ta pub[yoro Xupy

3€pHOBUMU i ONiHUMK  KynbTypamy MiABULLYE PU3NK XPOHIYHOFO BMAMBY Ha puby MHOXUHHUX
MIKOTOKCWHIB. Lleii ornsg mae Ha MeTi HagaTw CTWUC/WA  aHali3a npobnemMu  KoHTamiHauii
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MIKOTOKCMHaMW B CUCTEeMax akBakynbTypu. Y poboTi y3araibHeHO AaHi W00 MOLUMPEHHS, LUNSXIB
HaXOMKEHHS, TOKCUKOKIHETUMKU Ta 6i0NnoriyHnx eekTiB OCHOBHUX perysiboBaHuMX MiKOTOKCUHIB,
Takux K acnaTokcMH Bl, ge30KcuHIBaneHos, 3eapasieHoH, OYMOHI3UHN Ta OXPaToOKCUH A, a Takox
HOBMX CMONYyK, 30KpemMa 60BepuLMHYy, eHHIaTWHIB i TOKCUHIB poay Alternaria. Xouya ¢hakTopu [OBKiNAA
Ta TEexHONOriuHi Npouecy TakoX MOXYTb CNpUATU KOHTamiHauii, KOpM BW3HAYEHO $K OCHOBHE
[bxepeno 3abpyaHeHHs. MiKOTOKCUHN XapaKTepu3yloThCs 06MEXEHUM TPAHCMOPTYBaHHAM Yy TKaHUHU
pn6, Mpu LbOMY nedyiHka € OCHOBHMM MicCLEeM iX HakKoMuMueHHs Ta 6ioTpaHcdopmMalii; BogHOYacC piBeHb
3a/IMLLKIB Y M'A3ax 3a/MWAEThCA BiAHOCHO HW3bKMM, aie BCe LUEe BaX/MBUM 3 TOUYKM 30py 6Gesneku
XapyoBMX MpoAykTiB. TOKCWYHI edlekTVM MawTb 6araTodakTOpHWIA XapakTep | BKIW4YalOTh
OKCMAATUBHWIA CTpec, anonTo3, MOPYLEHHS IMYHHOI perynsuii, eHAOKPWHHI NOpYyLeHHs Ta
MeTaboniuHi po3naan. 3pocTae KiMbKICTb [0KasiB, WO MiAKPEC/I0ITb BaXMBICTb KOM6GIHOBAHOI O
BN/MBY, 3a KOro agnMTUBHI ab0 CUHepPriyHi B3aemogii MOXy Tb NOCUOBATU TOKCUYHICTb. JOCNigpKeHHS
HOBUX i MOANPIKOBAHUX («MaCKOBaHUX») MiIKOTOKCUHIB 3a/TMLLAETbCSA HeLOCTaTHIM, 0CO6G/MBO B yMOBax
in vivo, WO YCKNaAHIOE OUiHKY pusuky. BucHoBku: TMOKpaweHHA MOHITOPWHIY, T/nbLe po3yMiHHSA
KOMGIHOBaHOI TOKCMYHOCTI Ta rapMoHi3alis HOpMaTWBHMX OOMEXeHb € HeobXxigHumu. Po3pobka
ethekTMBHMX cTpaTerii MiHiMi3auii pu3nkiB € KIHYOBOKW [151 3abe3neyeHHss CTaloro pPo3BUTKY
aKkBakybTypu Ta 6e3neku XxapyoBux MPOAYKTIiB, OCO6/MBO B yMOBax 3pOCTaluoi 3anexHocTi Bif
POC/IMHHUX KOPMIB.

KnouoBi cnoBa: MiKOTOKCUHW; akBaky/NbTypa; 340pOB'A pub; OKCUAaTUBHUIA CTPEC; Kymynsuis
B TKaHMHax; xapyoBa 6e3neka; TOKCUYHICTb CyMilLeld; OLiHKa pU3nKy
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BukopucTaHHA WTYYHOro iHTenekTty (WI):
ABTOpY 3aABNAOTL NPO BUKOPUCTaHHA reHepartusHoro LI y npoueci AocnimkeHHA Ta MigroToBKu
pykonucy. BignosigHo Ao TakcoHomii GAIDeT (2025), HaBefeHi Hx4ye 3aBfaHHA Oynu Aesnerosadi
iHCTpyMeHTaM reHepatusHoro LI 3a MOBHOTO NIOACLKOrO Harnsagy: nepeknag, pedopmaryBaHHSA.
BukopucTaHuii iHCTpyMeHT reHepatuBHoro LUI: ChatGPT-5.
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