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THE USE OF SULFUR-CONTAINING BIOREGULATORS IN FEEDING
AMERICAN MINK

Honchar O.F., candidate of agricultural sciences, senior researcher,
Havrysh O.M., candidate of agricultural sciences, senior researcher,
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Osokina T.G., researcher.
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Two synthetic bioregulators were used to conduct the study: DNS (disodium
salt of succinate) and C (cysteine derivative). Biochemical blood tests were
performed on the semi-automatic biochemical analyzer BTS-330 “BioSystems”
using generally accepted and unified methods using standard sets of reagents from
“BioSystems”. To conduct the study, a control and two experimental groups of males
and female minks were formed (25 heads of females and 5 heads of males in each
group).

The purpose of the work was to study the effect of sulfur-containing
bioregulators on the level of realization of the reproductive ability of male and
female minks under unstable feeding in the conditions of modern fur farms, the
dynamics of growth and development and preservation of young animals, and the
quality characteristics of the fur of young American minks when using mineral
sorbents as a feed additive.

An increase in the fertility of females by 4.7% and the registration yield of
young animals by 20%, as well as an improvement in the fertilization capacity of
males by 7%, was established. The physiological state and protective properties of
the body improve. A probable increase in the level of total protein in the blood serum
by 14.5% in group D1 and creatinine by 24 and 31%, respectively, in the groups
was established.

At 60 days of age, puppies of both experimental groups with a significant
difference prevailed in weight over young animals of the control group, while the
most effective was the administration of the disodium salt of succinate, at a dose of
0.2 g/head. Young minks grew more intensively and significantly outweighed the
peers of the control group by 23.3 g (P>0.99). Maximum live weight gain Masses in
young animals of experimental groups (+11.8...+15.4%) were recorded up to 90
days of age; in the future, the predominance of this indicator was observed in
animals of the control group.

BUITYCK/12
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According to the results of the study of the morphological composition of the
blood of minks of 180 days of age, there was no significant difference in the number
of erythrocytes, hemoglobin, and leukocytes. The above indicators were within the
physiological norm; however, in animals that additionally added a sulfur-containing
drug to the diet, the number of erythrocytes in the blood was higher by 6.1%,
hemoglobin by 8.8%, and leukocytes by 3.4%.

Morphometric characteristics of the juvenile hairline of young minks of the
studied groups at the age of 45 days did not have a probable difference in hair length
(P<0.95). At the age of 60 days, the predominance of hair length of different
categories in animals of experimental groups was established (P>0.95). The
average value of the integumentary hair length was 14-15 mm, axial 10-11, and
downy 6-8 mm. When comparing the average values of hair thickness of different
categories at this age, a probable difference was noted (P>0.95). A similar trend
persisted until the beginning of molting. Molting of animals of the studied groups
began on August 20 and ended on October 24; the duration of this period varied
within the groups from 56 to 67 days.

Key words: sulfur-containing bioregulators, mink, reproductive capacity,
mineral sorbents, mating season, sexual heat, live weight, hair, molting.

Relevance. In recent years, significant attention in world practice has been
attracted by sulfur-containing biologically active compounds, which have a wide
spectrum of biological action, bioavailability, and low price. These properties allow
them to be effectively used as a feed additive that stimulates the growth and
development of the animal, as a therapeutic and prophylactic agent, and as a means
of increasing the profitability of keeping animals in fur farms [1-3].

To date, numerous studies have been carried out on the use of sulfur-containing
derivatives of six-membered heterocycles, and the biological efficiency of their use
in the cultivation of agricultural plants has been proven. However, the effectiveness
of the use of these biologically active substances in the diets of fur animals, in
particular American mink, and their effect on the body is not sufficiently studied [4-
71.

To create bioactive molecules, not only substances of natural origin are used,
but also newly synthesized substances and chemical modifications of already
existing active compounds. In this regard, the attention of many researchers is drawn
to the N- and S-derivatives of the heterocyclic systems of pyridine, quinoline,
acridine, and 1,2,3,4-tetrahydroacridine, which exhibit nootropic, antimicrobial,
diuretic, antidepressant, antiparasitic, anti-inflammatory, antitumor, antioxidant,
radioprotective, and other types of activity [8-10]. Also relevant is the study of
derivatives of such an azaheterocycle as 1,2,3,4-tetrahydroacridine, which combines
aromatic and carbocyclic rings in its structure.

The well-known antioxidant cysteine and other thioacids are still being
investigated today as objects for the creation of new bioregulators. The results of
recent studies show that the combination of a nitrogen-containing heterocycle and
mercaptocarboxylic acids leads to an increase in biological action or the appearance
of new effects, which is due, in particular, to the effect on the processes of free
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radical oxidation in tissues. Various bioregulators based on S-heteroyl-substituted
thioacids and their derivatives [11-17].

Therefore, the work is aimed at the development and implementation of
advanced feeding technologies, which will increase the biological completeness of
feed, the efficiency of rations, and significantly reduce their cost. As a result of the
work carried out, the technology of growing American mink will be improved on
the basis of a theoretical justification for the use of sulfur-containing bioregulators
as a feed additive in the conditions of domestic fur farms.

Therefore, in order to obtain a stable, optimal, positive effect when using
sulfur-containing bioregulators, knowledge and compliance with the appropriate
conditions of application are required, which determines the relevance of this topic.

The purpose of the work is to investigate the effect of sulfur-containing
bioregulators on the level of realization of the reproductive ability of male and
female minks under unstable feeding in the conditions of modern fur farms, the
dynamics of growth and development, the preservation of young animals, the quality
characteristics of the fur of the young American minks when using mineral sorbents
as a feed additive, and the quality characteristics of the fur of the young American
minks when using mineral sorbents as a feed additive.

Materials and methods of research. The study of the reproductive capacity
of minks was carried out on the basis of fur farming of the Cherkasy Regional
Consumer Union. Two synthetic bioregulators were used for the experiment: DNS
(disodium salt of succinate) and C (cysteine derivative).

To conduct a study of reproductive capacity using the method of analogues, a
control and two experimental groups of males and females of minks (25 heads of
females and 5 heads of males in each group) were formed. The experimental and
control groups were formed from clinically healthy animals, taking into account
origin, sex and age. All animals of the first year of use. For the experiment, 90
animals (75 females and 15 male minks) of the Pearl color type were selected. The
first group was a control group and received the main ration (RR) taken at the fur
farm in accordance with the technological period. Animals of the first experimental
group (D3) received in addition to the main diet - 0.5 g/head of DNS preparation.
Animals of the second experimental group (D2) — 0.5 g/head. (table 1). The
maintenance and feeding of experimental animals complied with zootechnical
standards. Sulfur-containing bioregulators were mixed with feed during feeding.

Table 1. Scheme of the experiment to determine the effect of sulfur-containing
bioregulators on the reproductive capacity of female and male minks

Animal groups | Female | Male Feeding
K 25 5 basic diet (BD)
D: 25 5 BD+ DNS (0.5 g)
D> 25 5 BD+ C (0.59)

The realization of the reproductive ability of females was determined by the
indicators of the rutting course (the time of manifestation of sexual heat, frequency,
and frequency of coverage) and the results of pupping. Quantitative and qualitative
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indicators of nests were characterized by the number of live and dead young born.
Indicators of sexual activity of males were studied by the actual number of recorded
coituses, and the level of fertilization ability by the number of young animals
received per male.

Biochemical blood tests were performed on the semi-automatic biochemical
analyzer BTS-330 "BioSystems" (Spain) using generally accepted and unified
methods using standard sets of reagents from the company "BioSystems" (Spain).
Blood for research was taken from the tip of the tail, cutting off a segment of the tail
0.5-1.0 cm long with scissors or a scalpel in the morning before feeding.

To conduct a study of the growth and development of animals by the method
of analogues, a control and two experimental groups of young minks (30 heads in
each group) were formed (table 2). The experimental and control groups were
formed from clinically healthy animals. 90 animals of the pearl color type were
selected for the experiment.

Table 2. Scheme of the experiment to study the effect of the effectiveness of
the use of sulfur-containing bioregulators as a feed additive in feeding young

animals
Animal groups N:rz?r?gls()f Feeding conditions
K 30 basic diet (BD)
D 30 BD+ DNS (0.2 g)
D; 30 BD+ C (0.2 g)

The first group is the control group and will receive the basic diet (BD) adopted
at the fur farm in accordance with the technological period. Animals of the first
experimental group (D1) will receive, in addition to the main diet, 0.2 g / 1 head of
DNS preparation. Animals of the second experimental group (D) — 0.2 g/1 head of
drug C. The keeping and feeding of experimental animals meets zootechnical
standards. Sulfur-containing bioregulators were mixed with feed during feeding. The
duration of the experiment will be 100 days. The dynamics of growth and
development of young animals were studied by individually weighing young
animals at the ages of 30, 60, 90, 120, and 150 days. The absolute increase in live
weight will be determined by the following formula:

where, A is the absolute increase in live mass, g; W1 is the live mass at the end of
the period, g; WO is the live mass at the beginning of the period, g.
The average daily gain in live weight will be calculated using the formula:

€= @)

Blood sampling for morphological studies was carried out before morning
feeding according to the generally accepted method at the end of the study at the age
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of 180 days. The hemoglobin content is by the colorimetric method, and the number
of erythrocytes and leukocytes is by microscopy in the Goryaev chamber.

To study the morphometric characteristics of fur by the method of analogues,
a control and two experimental groups of young minks (30 heads in each group)
were formed (table 3). The experimental and control groups were formed from
clinically healthy animals.

Table 3. Scheme of the experiment to study the effect of the effectiveness of
the use of sulfur-containing bioregulators as a feed additive in feeding young

animals
Animal groups N:rz?r?gls()f Feeding
K 30 basic diet (BD)
D 30 BD+ DNS (0.2 g)
D; 30 BD+ C (0.2 g)

For the experiment, 90 animals of the colored pearl type were selected (white
mink of pearl color). The first group is a control group and receives the basic diet
(BD) taken at the fur farm in accordance with the technological period. Animals of
the first experimental group (D1) receive, in addition to the main diet, 0.2 g / 1 head
of DNS preparation. Animals of the second experimental group (D2) — 0.2 g/1 head
of drug C. The keeping and feeding of experimental animals meets zootechnical
standards. Sulfur-containing bioregulators were mixed with feed during feeding. The
study of the hairline of minions will be carried out at the ages of 45, 60, 90, and 150
days by taking fur samples from the sacrum of animals by plucking and laboratory
analysis of the morphological characteristics of hair of different categories (hair
length and thickness). The study of the change of juvenile fur to adult winter fur was
studied by the dynamics of the course of molting of young animals in time and the
qualitative characteristics of fur by the level of hair defect during lifetime
assessment.

The calculations were performed using statistical system analysis of the
STATISTICA 8.0 software package.

Results of the study and their discussion. The data obtained during the
analysis of the dynamics of the rutting indicate that the females of both experimental
groups and the control group began to be covered equally actively from February 25
(Fig. 1). The shortest wave of mating in the first period of sexual heat (from 25.02
to 4.03) is observed in females of group Di. In group D, there is no pronounced
peak of sexual activity. Females are evenly covered starting from February 25, and
the last coverage in the first period of sexual heat was registered on March 8. A more
extended process of mating of females in the first period of sexual heat was observed
in females of the control group and lasted 16 days.

The general results of the mating season of females who participated in the
experimental experiment indicate 100% coverage (table 4). The data obtained
indicate that in two periods of sexual heat in the control group, 84% of females were
covered. In group D,, this number was the maximum — 96%. The minimum
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percentage of coverage of females in two periods of sexual heat was observed in
group D2 — 76%.
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Fig. 1. Dynamics of coverage in the first period of sexual heat of female minks
in an experimental experiment

Table 4. Indicators of the course of the rutting of female minks

. Groups of minks
Indicators D, D, K
Number of females, head. 25 25 25
Paired to total, % 100 100 100
Mated in one period of sexual heat, % 4 34 26
Mated in two periods of sexual heat, % 96 76 84
Number of copulations recorded per female 2,8+0,07 | 2,7+0,13 | 2,8+0,13
Interval between periods of sexual heat, days | 9,3+0,59 | 8,6+0,60 | 8,5+0,51

The indicator of the multiplicity of coverage did not have a probable difference
and ranged from 2.7 to 2.8 inches from females to males in all groups of animals.
The frequency of sexual heat in the control group was 8.5 days, which is 0.1-0.7
days longer than in experimental females (P<0.95). The dynamics of the course of
puppies of experimental females is presented in Fig. 2. When studying this period,
there were differences in the timing of the beginning and duration of puppies of
females. As can be seen from the diagram, the earliest puppies were observed in the
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control group; the first cases of female puppies were registered on April 17. Females
of the experimental groups began to puppy on April 20.
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Puppies were most dense in females of the experimental groups and lasted 16
days; a somewhat extended physiological period was observed in females of the
control group, which lasted 21 days, since the last cases of delivery were recorded
on May 6 and 8. The mean values of the pregnancy duration of the females of the
studied groups did not differ significantly and were in the range of 51-52 days
(P<0.95), with a fairly wide variation from 37 to 65 days.

After analyzing the results of puppyhood (table 5), it was found that the
percentage of infertile females was maximum in females of the control and second
experimental groups — 12%. The minimum level of infertility of females was
registered in group D4, which is 8.3% less compared to the control group. During the
study, no cases of abortion in females were registered.

The maximum average Yyield of puppies was obtained from females of the first
experimental group — 6.3 heads, which in turn is 0.8 heads more compared to the
indicator of the second experimental group and 0.3 heads compared to the control
group (P<0.95). In the nests of experimental females, a different number of stillborn
puppies was also observed - from 1 to 10 heads. On average, this figure was 0.2
puppies per female puppy.
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Table 5. Results of pupation of female minks

. Groups of minks
Indicators D: D, K

Number of females, head. 25 25 25
Missed, % to covered 4 12 12
Puppies, % to covered 96 88 88
Duration of pregnancy, days 51,0£1,29 | 51,5+1,44 | 52,0+£1,32
Fertility on a female puppy, naked. 6,3+0,39 | 5,5+0,49 | 6,0+0,50
Fertility per full-time female, head. 5,7+0,45 | 51+0,51 | 5,3+0,59
Incl. born: alive, naked. 5,640,44 | 4,9+0,53 | 5,1+0,57

dead, head. 0,1£0,12 | 0,2+0,12 | 0,2+0,12
Puppies d|_ed before registration, % of 133 185 197
those received
Registration exit of puppies, head. 5,0 4,1 4,0

The maximum pre-registration departure of young animals was observed in females
of the control group - 19.7%. This indicator was slightly lower in the females of the second
experimental group - 18.5%. Females of the first experimental group were noted for the
minimum level of puppies those who died before registration — 13.3%, which in turn
contributed to a high level of registration yield of young animals.

The results of registration of young animals for the female participating in
reproduction indicate that the maximum yield was given to females of group D1,
which is 1.0 heads more compared to the same indicator of females of the control
group, and 0.9 heads. above the registration yield for females of the second
experimental group.

Thus, as a result of the conducted studies, it was found that the proposed
schemes for the use of sulfur-containing bioregulators did not have the same effect.
The females of the experimental groups were characterized by slightly higher sexual
activity during the rut and a smaller percentage of females who did not give
offspring. An increase in fertility by 4.7% was observed in females of minks of group
D1, which were additionally injected with the DNS bioregulator (disodium salt of
succinate) before the mating seasonat the rate of 0.5 g/head.

Within the framework of this study, a comparative analysis of the effect of
various sulfur-containing bioregulators on sexual activity and the realization of the
reproductive ability of male minks was also carried out.

During the mating season, 129 cases of females being covered by experimental
males were registered. The number of registered coitus per male varied between 1-
18 cases (table 6). Also, significant variability was observed in this indicator (C.V.
= 40.82-79.06%), which confirms the different sexual activity of experimental
males.

Inseminators of all groups showed high sexual activity, but the maximum value
of this indicator was observed in the males of the first experimental group and was,
on average, 12 coitus per male. The number of covered females per male of the same
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group was also maximum and 19.3% greater compared to controls. The same
indicator of the second experimental group was 34.7% less than the control.

Table 6. Sexual activity of male minks

Number of coitus Number of covered females
Groups per male one male, head.
Mzm lim CV,% Mzm lim CV,%
D, 12,0+2,19 6-18 40,82 11,4+1,99 6-18 39,03
D, 7,2+2,40 0-13 74,41 6,0+2,21 0-12 82,50
K 10,0+3,54 0-18 79,06 9,2+3,15 0-18 76,63

After pupation of females, the fertilization ability of males was analyzed
(table 7). According to the data obtained, 23% more females were puppies from the
males of the first experimental group compared to the control. In the second
experimental group, the value of this indicator was 20% less than the control. The
percentage of females that were covered during the breeding season but did not
produce offspring was lower in the experimental groups. For the first experimental

group, this difference was 36%, and for the second experimental group, -10%.

Table 7. Fertilization ability of male minks

0 0
Puppies females o of . % Of % of females with
Groups f pregnant infertile .
or 1 male, M+m females females pathological genera
D 5,2+0,86 91,6 7,1 1,3
D; 3,2+1,07 88,6 10,0 14
K 4,0+1,26 86,8 11,1 2,1

It should be noted that the number of females with pathological childbirth
decreased in the experimental groups. The maximum figure was in females covered
with males of the control group — 2.1%, and in the experimental groups it decreased
by 38%.

The analysis of male fertility, which is calculated by the total number of
offspring obtained from them, is given in table 8. According to the data obtained, the
maximum value of puppy yield per male was observed in the inseminators of the
first experimental group, who were additionally introduced into the diet of the sulfur-
containing bioregulator DNS (disodium salt of succinate) at a dose of 0.5 g/head.

Table 8. The yield of puppies per 1 broodstock per mating season

Number of puppies per 1 male, head
Groups
total for each covered female on a female puppy
D: 30,443,71* 5,8+1,60 5,8+1,60
D; 18,846,82 5,4+1,50 5,5+1,32
K 20,4+7,57 5,2+1,16 5,2+£1,16
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From females covered with males of this group, 30.4 heads were obtained.
newborns; this in turn is 33% more compared to the control (P>0.95).

The positive effect of the drug in just such a dose is evidenced by the larger
number of offspring obtained from the puppy female. Compared to the same
indicator of females in the control group, the advantage was 7%.

At the end of the experiment, we conducted biochemical studies of the blood
of experimental animals. During biochemical studies of blood serum, indicators
characterizing carbohydrate-fat metabolism (glucose, cholesterol, triglyceride),
protein metabolism (concentration of total protein and protein fractions, thymol test),
enzymatic activity (alanine and aspartate aminotransferases—ALT and AST, Ritis
coefficient, alkaline phosphatase a-amylase), residual nitrogen (urea and creatinine
levels), and mineral metabolism (amount of total calcium) were determined (table 9).

Table 9. Biochemical parameters of mink blood on the 21st day after the
introduction of sulfur-containing bioregulators into the diet (M+m, n=5)

. Groups
Indicators Control D; D,

Glucose, mmol/L 5,1+0,50 5,6+0,72 5,240,52
Cholesterol, mmol/I 3,8+0,71 3,940,72 3,5640,58
Triglycerides, mmol/l 1,3+0,04 1,2+0,02 1,1+0,01***
Totalprotein, g/l 68,4+1,78 80,0+1,84*** 71,1+£1,76
Albumins, g/l 44,5+1,42 40,9+1,38 39,8+1,35%**
Globulins, g/l 23,9+1,22 39,1+1,38*** 31,8+1,27***
Alkalinephosphatase, u/l 59,0+1,05 75,0£1,20%** 61,3+£1,07
ALT, od/I 30,7+1,30 33,5+1,32 63,4+1,44%**
AST, od/I 38,4+1,36 44,5+1,40** 63,7+1,48***
Ritiscoefficient 1,240,02 1,3+£0,02%** 1,0+0,01%**
Totalbilirubin, umol/L 11,1+0,60 22,840, 74*** 27,4+0,78***
Thymoltest 1,0+0,03 1,940,05%** 1,1+0,03
a-amylase, u/l 103,7+1,26 95,0+1,17*** 105,0+1,28
Creatinekinase, units/I 192,041,45 | 164,241 40*** 197,6+1,51**
Urea, mmol/I 9,9+0,98 12,2+1,01 11,5+1,02
Creatinine, umol/L 101,0#1,15 | 132,641,20*%** | 146,3+1,25***
Uricacid, pmol/l 173,5+1,38 171,5+1,40 205,741 ,52***
Calcium, mmol/I 2,8+0,04 2,840,03 2,54+0,03***

According to the results of the studies carried out in relation to the control
group, the following trends were established:

e Glucose levels did not change significantly. A moderate increase of 10.2%
was observed in group D; (P<0.95).

e The level of lipid metabolism indicators also did not undergo significant
changes. There was a moderate decrease in cholesterol levels by 7.7% (P<0.95) in
group D2. And a slight decrease in triglycerides in both experimental groups, in
group D the difference was highly probable and amounted to 13%.
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e The level of total protein was increased in group D samples by 14.5%
(P>0.999), due to an increase in globulins. Albumin levels were lower in group D»
samples. — by 10.5% (P>0.99).

e Assignificant increase in the level of ALT (alanine aminotransferase) and
AST (aspartate aminotransferase) was found in group D2 — ALT by 52% (P>0.999),
and AST by 40% (P>0.999). In group D, the level of ALT was almost at the control
level, and AST was higher by 13.7% (P>0.99).

e The level of total bilirubin is significantly increased in the samples of the
experimental groups. For group Dby 48%, forgroup D, — 60% (P>0.999).

e The level of the thymol test was increased by 48% in group D1 (P>0.999).

e The level of alkaline phosphatase was sharply increased in group D; by
21.3% (P>0.999). The level of a-amylase is without significant changes in group D,
and is lower compared to the control by 8.4% (P>0.999) in group D; samples.

e The level of creatine kinase was increased by 2.8% in group D, (P>0.99).
A moderate decrease of 14.5% was observed in samples of group D; (P>0.999).

o Creatinine levels were increased by 24% in group D1 and by 31% in group
D, (P>0.999).

e The level of uric acid in group D1 was increased by 15.7% in the samples
of group D.. For group D1, the values of this indicator were at the control level

e The calcium level in group D, did not undergo significant changes and was
approximately at the level of the control group. In group Do, the calcium level was
10.7% lower (P>0.999).

Having analyzed the data obtained, we can conclude about the general
physiological state of the experimental animals. A significant increase in
transamination enzymes (ALT and AST) indicates the intensity of protein
metabolism in animals of the experimental groups. This is confirmed by an increase
in the end product of protein metabolism - creatinine.

So, the DNS drug does not affect the reproductive capacity of mink directly,
but through three biochemical pathways: firstly, it is a neuroprotector that affects the
nervous system of animals and this, in turn, has a positive effect on the sexual
behavior of animals during the breeding season and improves their activity.
Secondly, the drug is a hepatoprotector - it protects the liver from damage, as
evidenced by the level of ALT and AST close to control. Thirdly, the DNS drug
contains sulfur in its structure, which is easily absorbed and available for further
biochemical reactions. The lack of this element in the diet of minks has a negative
effect on reproduction.

The drug DNS replenishes the lack of sulfur and thus affects the reproductive
capacity of animals. Further research will be able to expand the understanding of the
mechanism of action of this drug.

The feeding of experimental young animals in terms of energy level, content
of digestible protein, fat, carbohydrates and vitamins was the same and corresponded
to zootechnical standards and needs of young animals in this physiological period.
In the structure of rations, the share of animal feed was 80%. On average, the diets
of puppies of all groups per 100 kcal contain 8.1 g of digestible protein, 4.5 g of
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carbohydrates and 3 g of fat. In the course of the study, it was noted that feeding
mineral sorbents did not have a negative effect on the general condition of animals.

The effect of sulfur-containing bioregulators on the growth and development
of young animals was assessed by the dynamics of changes in live weight for each
group of experimental animals. For the first time, puppies were weighed before the
experiment on the 30th day of life in order to form the most weight-aligned group of
animals (table 10). The average weight of young animals for this period was 134.8—
137.5 g (R<0.95). The maximum variability in live weight was observed on the 30th
day of life in young animals of the control group (C.V. = 20.5%), the minimum value
was found in animals of the second experimental group (C.V. = 10.54%). On the
45th day, the puppies were deposited from their mother.

Table 10. Dynamics of live weight of young minks

. Groups
Weight at the age, ¢ K D, D,
30 days 135,7+2,04 137,5+1,78 134,8+1,80
60 days 742,5+6,74 765,8+5,70** | 760,2+4,60*
90 days 1107,38+21,57 | 1174+20,17** | 1157+20,10
120 days 1499,00+29,43 | 1520+27,33 1531+25,47
150 days 2189,15+30,27 | 2198+33,14 | 2210+35,25

When weighing young animals at 2 months of age, the maximum values were
noted for group D, — 765.8 g; puppies of this group outnumbered young animals
from the control group by a similar indicator by 23.3 g (P>0.99). For group Dy, a
slightly smaller but also probable difference of 17.7 g (P>0.95) was observed.

The most important indicator, by the value of which it is possible to
characterize the intensity of animal growth, is the average daily increase in live
weight (table 11). Puppies of the experimental groups were characterized by slightly
higher values of this indicator, on average by 20.8 g compared to their peers in the
control group. It is also worth noting that in the experimental groups in this age
period, the departure of young animals was not registered.

In subsequent age periods, the difference in growth indicators was
insignificant, with higher indicators in the control group.

Subsequently, control weighings of animals at the age of 90 days were carried
out. The results of the weighing showed a predominance of the live weight of young
animals of the experimental groups over the control by 50-67 g, the difference was
probable when comparing the control and the results of weighing group D1 (P>0.99).

Subsequently, the results of the weighing showed a continuation of the trend
towards the predominance of young animals of the studied groups over the control.
It was found that the animals of both experimental groups outnumbered the control
by 21-32 g at the age of 120 days; however, the difference when comparing the mean
values turned out to be unlikely (P<0.95).

Table 11. Growth intensity of young minks
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. Group
Indicator K | D, | D,
Age30-60days
Absolute increase in live mass, g 606,8 628,3 625,4
including + tocontrol , % 0 +3,5 +3,1
Average daily live weight gain, g 20,2 20,9 20,8
Age61-90days
Absolute increase in live mass, g 364,9 408,2 396,8
including + tocontrol , % 0 +11,9 +8,7
Average daily live weight gain, g 12,2 13,6 13,2
Age91-120days
Absolute increase in live mass, g 391,6 346,0 374,0
including + tocontrol , % 0 -11,6 -4,5
Average daily live weight gain, g 13,0 115 12,5
Age 121-150 days
Absolute increase in live mass, g 690,2 678,0 679,0
including + tocontrol , % 0 -1,8 -1,6
Average daily live weight gain, g 23,0 22,6 22,6
On average, over a period of 30 to 150 days
Absolute increase in live mass, g 2053,5 2060,5 2075,2
including + tocontrol , % 0 +0,34 +1,06
Average daily live weight gain, g 17,1 17,2 17,3

At the age of 150 days, the average live weight of animals was in the range of
2189-2210 g. The difference between the indicators of the control and experimental
groups was only 9-21 g (P<0.95).

Taking into account the results of the study of the dynamics of changes in the
live weight of young minks in the period of 30-150 days, it can be assumed that this
sulfur-containing preparation had a positive effect on the growth and development
of young animals precisely in the period of 30-90 days, when the most intensive
growth of the body of the studied animals actually takes place. It was found that the
indicator of absolute growth during this period in young minks of group D, prevailed
over analogues by 11.4-43.3 g, with the average daily increase in the difference
being 0.38-1.4 g.

The difference between group D and the control was 2.1%. In the next age
period (90-120 days), the advantage in terms of live weight gain was also observed
in animals of group D3, and the minimum was in animals of group Dy; the difference
in average daily weight gain was 1.9 g.

At the age of 120-150 days, the average daily gain was in the range of 22.3-
24.3 g, which is a confirmation of the opinion about the cessation of the growth of
animals during this period.

It is worth noting that in the practice of fur breeding, the elimination of young
animals in the process of rearing can reach 30-40%, which is a consequence of the
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action of feeding low-quality feed to animals, especially in the spring-summer
period. The use of mineral sorbents, in our opinion, should reduce the negative effect
of possible toxins on the bodies of animals. The results of the study on this indicator
are given in table 12.

Table 12. The level of preservation of young minks of the studied groups

. Groups
Indicators K D, D,
Preservation rate of young animals, % 90,2 94,4 92,3
including * to the control group, % 0 +4,2 +2,1

The data presented indicate a fairly high level of survival of young animals up
to 150 days of age (90.2-94.4%). At the same time, it should be noted that the
maximum values for this indicator were recorded in animals of groups D1 and Dy,
and the minimum — in animals of the control group, in which the level of survival of
young animals was 4.2% lower.

In order to establish the effect of sulfur-containing bioregulators on the state of
the organism of young mink animals, an analysis of morphological blood parameters
of animals aged 180 days was conducted (table 13).

Table 13. Morphological parameters of blood of young animals of the studied
groups

Groups
Indicators n K D1 D2
M+m CV.% Mzm CV.% Mzm CV..%

i;{tzh/:ocytes' 15| 7,49+0,23 | 11,83 | 7,95#0,22 | 11,15 | 7,75+0,31 | 15,56

Hemoglobin, g/l 15| 14,68+0,74 | 19,60 | 15,97+0,58 | 13,95 | 15,43+0,63 | 15,79

Leukocytes,
109/1

15| 10,29+0,40 | 15,15 | 9,95+0,44 | 17,06 | 9,77+0,44 | 17,38

The data presented in the table indicate that the studied parameters in the
selected animals were within the physiological norm. Comparison of the average
values of the number of erythrocytes in the selected samples shows that it was in the
range of 7.49-7.95 x 1012/I. The maximum indicator was recorded in mink group
Dz, and the minimum - in animals of the control group. In animals that were
additionally supplemented with a sulfur-containing preparation, the number of red
blood cells in the blood was 6.1% higher; however, the difference was not significant
(P<0.95).

In terms of the amount of hemoglobin in the blood of the studied animals,
minks of groups D; and D; also prevailed, for which the average value of this
indicator was higher by 6.0-8.8% (P<0.95).

Conversely, the number of leukocytes in the blood was higher in the control
group minks raised on the main diet. The study indicator for the control was 10.3
109/1, which is 3.4% higher than in the animals of the experimental groups.

BUITYCK/12




E®EKTHWBHE KPOJIIBHULTBO 1 3BIPIBHULITBO

21

The use of single-factor analysis of variance made it possible to calculate the
frequent effect of the studied factor on the morphological parameters of the blood of
animals (table 14).

Table 14. The effect of feeding mineral sorbents on the morphological
parameters of the blood of young minks

Factorialvariable My F P
DNS (0.2 g/1 head) 0,08+0,03 1,24 <0,95
C (0.2 g/1 head) 0,06+0,01 1,18 <0,95

The given data indicate that the proportion of influence of 6-8% of the pores is
relatively significant in the total sum of factors; the obtained values turned out to be
unlikely, which is a confirmation of the absence of the influence of the use of sulfur-
containing bioregulators on the morphological parameters of the blood of young
minks during the spring-summer period of feeding.

Based on the results of studies of morphological blood parameters of the
control and experimental groups, it can be assumed that, despite the absence of a
probable difference, higher values of the number of erythrocytes and hemoglobin in
the blood of young minks of groups D1 and D indicate a better physiological state
of the animal body compared to the control.

The results of the study of the morphometric characteristics of the hairline of
young minks after weaning indicate (tables 15, 16) that in this age period the
morphometric characteristics of the fur did not have a significant difference.

Table 15. Hair length of different categories in young minks of the studied
groups at the age of 45 days

Group | n M+m StDev | CV% _Lim
min | max

Guide hair I, mm

K 30 12,6+0,37 2,05 16,26 9 18

D1 30 12,9+0,41 2,26 17,51 10 18

D2 30 12,5+0,39 2,16 17,29 10 18
Guard hair II, mm

K 30 9,7+0,27 1,49 15,40 7 12

D1 30 9,2+0,23 1,25 13,52 7 12

D2 30 9,8+0,25 1,35 13,77 7 12
Downyhair, mm

K 30 4,9+0,16 0,85 17,17 3 6

D1 30 4,8+0,15 0,80 16,47 4 6

D2 30 4,8+0,16 0,90 18,48 3 6
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Table 16. Hair thickness of different categories in young minks of the studied
groups at the age of 45 days

Group n Mm StDev | CV% |——om
min | max
Guide hair Lpm
K 30 114,8+0,22 1,19 1,04 112 117
D1 30 115,2+0,39 2,14 1,86 112 120
D2 30 114,5+0,29 1,57 1,37 113 118
Guard hair II, um
K 30 45,2+0,29 1,57 3,27 42 49
D: 30 40,1+0,27*** 1,48 7,99 35 47
D 30 42,4+0,59*** 3,21 5,56 39 48
Down hair, um
K 30 5,7+0,18 1,01 17,40 5 8
D, 30 5,610,16 0,88 15,77 5 7
D 30 5,7+0,19 1,04 18,01 5 8

The average value of the guide hair length was in the range of 12.5-12.9 mm
(P<0.95). In general, a low level of variation of the trait was noted for this indicator—
16.3-17.5%.

According to the length of the guard hair, the level of variation of the trait was
13.5-15.4%. The length of the hair varied between 7 and 12 mm; the maximum
average value of the indicator was 9.8 mm and was recorded in minks of the D,
group; the minimum value, respectively, was noted in minks of the D1 group at 9.2
mm; and for the control, this indicator was 9.7 mm. When comparing the average
values, no probable difference was found (P<0.95).

The average value of juvenile downy hair length in minks of the studied groups
also did not have a significant difference; the average value was in the range of 4.8-
4.9 mm, although a higher coefficient of variation of the studied trait — 16-26.6%
(P<0.95) — was observed.

Examining such a fur parameter as hair thickness (table 16), it was established
that there was a probable difference when comparing this parameter in such
categories of hair as guard and down.

When comparing the thickness of the guide hair, it was found that the average
value of this indicator for the groups was in the range of 114-115 microns, had a low
level of variation (1.04-1.86%), and the maximum was recorded for animals of group
D1 (P<0.95).

The analysis of the thickness of the guard hair allows us to assert the presence
of a highly probable difference between the control and experimental groups D1 and
D, (P>0.999). Also, in the animals of the control group, the maximum value of the
studied indicator was 45.2 pum; for the rest of the studied groups, the indicator of the
thickness of the guard hair was 40-42.4 um.

In terms of the thickness of downy hair, there was no probable difference when
comparing the mean values of the control and the experimental groups (P<0.95).
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Thus, the morphometric characteristics of the juvenile hairline of young minks
of the studied groups at the age of 45 days in the context of the studied groups did
not have a probable difference in hair length (P<0.95). The average value of the
length indicator for integumentary hair was 12.5-12.9 mm, for guard hair 9.2-9.8
mm, and for downy hair 5.6-5.7 mm, which can be explained by the individual
characteristics of animals.

Studies of the above parameters of the hairline for young minks at the age of
60 days showed that there is a similar trend according to morphometric data of
different hair categories, as at the age of 45 days.

The length of the guide hair was in the range of 12-18 mm, with a low level of
variation of the trait — 10.2-12.7%. The maximum average value of the length of the
guard hair was noted in minks of group D, — 15.3 mm. Compared to the control the
difference was 0.2 mm (P<0.95). The difference when comparing the average values
of this control indicator and group D1 was only 0.1 mm (table 17).

Table 17. Hair length of different categories in young minks of the studied
groups at the age of 60 days

Group n M:m StDev | CV% __Lim
min | max

Guide hair I, mm

K 30 15,1+0,30 1,64 10,80 12 18

D, 30 15,0+0,33 1,83 12,17 12 18

D, 30 15,3+0,29 1,57 10,23 11 18
Guard hair II, mm

K 30 11,6+0,20 1,09 9,38 9 14

D, 30 11,3+0,22 1,19 10,49 8 13

D, 30 11,7+0,30 1,62 13,82 7 16

Down hair, mm

K 30 6,6+0,17 0,91 13,82 5 8

D, 30 6,6+0,18 0,99 14,84 5 9

D, 30 7,0+0,19 1,06 15,07 5 9

The analysis of the length of the guard hair did not show the presence of a
probable difference when comparing the data of the control group with the
experimental ones. However, it was noted that the maximum value of this parameter
was 11.7 mm, which is 0.1 mm more compared to the control and 0.2 mm more than
the D1 group, respectively (P<0.95).

Also, no significant difference was found when comparing the average values
of the length of downy hair, which varied between 6.6 and 7.0 mm (P<0.95).

The results of studying the thickness of hair of different categories in young
minks of 60 days of age are shown in table 18. The thickness of the guide hair in
animals of groups D; and D, probably prevailed over the control, which had a
minimum average value of the studied indicator by 3.3-4.5 um (P>0.95... 0.999).
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A similar trend was noted in the indicator of the thickness of the guard hair. A
probable difference between the control and groups D; and D, was noted, but in this
case the control prevailed over the indicated study groups (P>0.99... 0.999).
According to this parameter, a low level of variability of the trait was noted — 6.4-
8.7%.

Table 18. Thickness of hair of different categories in young minks of the
studied groups at the age of 60 days

Group | n Mzm StDev | CV% __Lim
min | max
Guide hair [,um
K 30 128,5+0,82 4,47 3,48 121 140
D 30 131,8+1,19* 6,53 4,95 121 145
D; 30 133,0+0,86*** 4,72 3,55 126 142
Guard hair ILym
K 30 64,2+1,02 5,57 8,67 55 76
D 30 60,1+0,81** 4,44 7,38 52 68
D; 30 57,7+0,67*** 3,69 6,38 49 63
Down hair,um
K 30 7,840,22 1,22 15,55 5 10
D 30 7,610,20 1,09 14,31 6 10
D, 30 7,240,26 1,40 19,23 5 9

The thickness of downy hair varied between 5 and 10 um and was less
homogeneous (C.V. = 14.3-21.9%). The average value of the indicator for the groups
was in the range of 7.2-7.8 um; when comparing the average values, no probable
difference was established (P<0.95).

At the age of three months, the length of the guard hair in minks is on average
23-24 mm (table 19). Among the studied groups, this indicator was recorded at the
maximum in animals of the control group — 24.6 mm — and the minimum was found
in animals of group D; — 23.7; the difference was 0.87 mm, but it turned out to be
improbable (P<0.95). The variability of the trait was low and amounted to 5.4-6.9%.

Examining the results of measurements of guard hair, it was found that the
average value of this indicator was in the range of 17.7-18.0 mm and did not have a
significant difference (P<0.95). Also, a greater variation of hair of different lengths
was found in the control group compared to the experimental ones — 15.6% and 8.0-
9.5%, respectively.

Linear indicators of downy hair allow us to assert that this indicator also did
not have a high level of variability of the trait and was in the range of 12-16%. This
was reflected in the results of calculating the average value of the length of downy
hair in the studied groups. It was found that the average value of the studied indicator
for the control group was 11.9 mm. The corresponding indicators for the
experimental groups were in the range of 11.2-11.5 mm. difference (P<0.95).
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Table 19. Hair length of different categories in young minks of the studied

groups at the age of 90 days
Group n M+m St Dev CV% - Lim
min | max
Guide hair I, mm
K 30 24,640,24 1,33 5,42 21 27
D1 30 23,7+0,30* 1,64 6,92 21 26
D> 30 23,7+0,24* 1,34 5,62 21 26
Guard hair II, mm
K 30 18,0+0,52 2,83 15,64 14 29
D1 30 18,0+0,26 1,44 7,96 15 21
D2 30 17,7+0,31 1,68 9,47 14 21
Down hair, mm
K 30 11,9+0,32 1,74 15,98 6 14
D1 30 11,2+0,25 1,35 12,05 9 14
D2 30 11,5+0,33 1,80 15,67 6 14

Despite the low coefficient of variability in the indicator of the thickness of the
guide hair obtained during the study of samples of guide hair (C.V. = 3.0-7.7%)
(table 20), the presence of a probable difference was noted when comparing the
average values of this trait between the control and the indicator of group D:
(P>0.95). The obtained average values of the indicator of the thickness of the guard
hair showed a probable advantage of minks of group D, over the control (P>0.999).
For the rest of the comparison options, the difference between the control and the
study groups turned out to be improbable.

Table 20. Hair thickness of different categories in young minks of the studied
groups at the age of 90 days

Group n M+m St Dev CV% - Lim
min | max
Guide hair I,um
K 30 150,4+0,89 4,86 3,23 141 163
D1 30 151,1+0,63 3,46 2,29 143 157
D2 30 147,4+1,11* 6,10 4,14 136 159
Guard hair II,um
K 30 130,9+0,24 1,32 1,02 128 133
D1 30 135,1+0,36*** 1,97 1,45 131 139
D2 30 130,2+0,29 1,61 1,23 128 134
Down hair,um
K 30 13,5+0,36 1,99 14,70 10 17
D1 30 12,7+0,38 2,06 16,08 8 16
D2 30 12,62+0,31 1,67 13,25 9 17
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The average thickness of downy hair, according to the results of the
measurement of all samples taken, was in the range of 12.5-13.2 microns, while the
difference in comparisons was not likely.

The results of the study of winter hairline showed that there was no probable
difference in the length of the guide hair, the average value of which varied in the
range of 24.7-25 mm and had a low level of variability — 5.41-6.97% (table 21).

The length of downy hair had a low level of variation in the trait of 12.1-15.7%
and was characterized by indicators that varied from 11.0 to 11.5 mm.

Table 21. Hair length of different categories in young minks of the studied
groups at the age of 150 days

Group | n Mzm StDev| CV% __Lim
min | max
Guide hair I, mm
K 30 25,010,24 1,44 5,41 21 27
D, 30 24,7+0,31 1,57 6,97 21 26
D, 30 24,940,221 1,69 5,61 21 26
Guard hair II, mm
K 30 18,5+0,27 2,83 15,12 14 29
D, 30 18,7+0,53 1,46 7,71 15 21
D, 30 18,8+0,28 1,71 9,57 14 21
Down hair, mm
K 30 11,0+0,32 1,74 15,74 6 14
D; 30 11,5+0,22 1,36 12,07 9 14
D, 30 11,4+0,35 1,82 15,69 6 14

The indicator of hair thickness in general turned out to be similar to similar
values of morphometric indicators of mink hair at the age of 90 days (table 22).

The data given in the table show a slight variability in the thickness of the
hairline in such categories of hair as guide and guard — 2.02-8.14%. When comparing
the average values, there was no probable difference, since the values varied between
149 and 152 for the guide hair and 133.0 and 135.1 for the guard hair.

Also, no probable difference was established when comparing a similar
indicator of downy hair, where the average thickness was 12.7-13.3 microns.

Molting in fur animals is an adaptive reaction of the body to changes in ambient
temperature and has a non-diffuse, pronounced character and falls on a certain period
of the year — spring and autumn.

Among the studied groups of minks, the autumn molting of young animals, i.e.,
the replacement of juvenile fur with winter fur, began in the second decade of August
and had some differences in the date of its registration by fur breeders (Fig. 3). The
data shown in the figure reflect the time of onset of molting in minks, depending on
the presence of different doses of mineral sorbents in the feed. Using the indicator
of the average date of the onset of molting as a basis, it can be argued that for minks
of the control group, this indicator fell on August 22.
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Table 22. Hair thickness of different categories in young minks of the studied
groups at the age of 150 days

Group | n Mzm StDev | CV% __Lim
min | max
Guide hair Lum
K 30 151,5+0,89 4,26 5,23 141 163
D; 30 151,1+0,63 5,46 3,29 143 157
D, 30 149,4+1,11 6,18 8,14 136 159
Guard hair IT,um
K 30 133,740,24 2,32 2,02 128 133
D; 30 135,1+0,36 1,97 3,45 131 139
D, 30 133,2+0,29 1,61 2,23 128 134
Down hair,um
K 30 13,3+0,36 1,99 14,70 10 17
Ds 30 12,9+0,38 2,06 16,08 8 16
D, 30 12,7+0,31 1,67 13,25 9 17
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Fig. 3. The beginning of molting in minks of the studied groups

Relatively earlier — on August 21, the beginning of molting was registered in
minks of groups D; and D».

The duration of this period also had variability and was on average in the range
of 59-64 days (Fig. 4).
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Fig. 4. Duration of molting in minks of the studied groups

The data show that the minimum for the animals of the control group was 61
days; for the rest of the animals, this indicator was 61.5-62.0 days, respectively
(P<0.95).

The end of molting in animals of this species occurs in the second decade of
October, when fully juvenile fur is replaced with full-fledged mature winter fur. The
data shown in Figure 5 show that the average values of the timing of the completion
of molting in minks are directly proportional to the duration of this process in groups.
Among the studied groups, the earliest date of the end of molting was recorded in
females of group D, — the average date for groups was October 21. The latest date
of completion of molting was noted in minks of groups K and D1 — October 22, In
general, this process was recorded in the study groups in the period from October 19
to 23.

Thus, the results of the study indicate that the molting of animals of the studied
groups began on August 20 and ended on October 22; the duration of this indicator
varied within the groups from 53 to 65 days. When comparing the mean values, no
probable difference was established (P<0.95).

The results of the assessment of the condition of the winter hairline of minks
of the studied groups for the presence of vital defects indicate that the most common
defects in the fur during life are "haircut" of fur — gnawing of the hairline mainly on
the tail, bites that occur in fights and are accompanied by damage to the hairline, and
thinning of the hairline due to partial hair loss in certain parts of the body (table 23).
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Fig. 5. Completion of molting in minks of the studied groups

Table 23. Defective mink fur
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. L K D1 D,
Commodity characteristics of fur N % n % n %
No defect 24 | 80,0 25 83,3 26 86,7
"Sheared" fur 4 13,3 2 6,7 3 10,0
Snacks 1 3,3 2 6,7 1 3,3
Thinning fur 1 3,3 1 3,3
Total 30 100 30 100 30 100

The given data indicate that the majority of minks (80.0-87.0%) at the time of
the lifetime assessment of fur did not have these defects. However, it is worth noting
that the maximum percentage of defective fur was recorded in minks of the control
group — 20.0%. For experimental groups, this indicator was 13.3-16.7%.

The predominant proportion of defective fur was caused by the phenomenon
of "haircut" and for all study groups, the percentage of this defect was 6.7-13.3%. It
is the minimum registered for the D1 group of animals. Such a defect as snacks was
recorded in animals of the control group and D;-D,— 3.3-6.7%. The phenomenon of

thinning of fur was registered in groups K and D1 - 3.3%.

Feeding mineral sorbents as a feed additive and the variability of morphometric
indicators of animal hair at different stages of ontogenesis necessitated the
establishment of correlations between doses of drug feeding and the studied traits.
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The results of the correlation analysis (table 24) showed the presence of a
correlation between the thickness of down hair and the dose of fed drugs at the age
of 60 days — r=0.70 (P>0.99); the guide at the age of 90 days — r=0.71 (P>0.99); and
down at the age of 90 and 150 days — r=-0.69...+0.10 (P>0.99).

Table 24. Correlations between quantitative and qualitative indicators of
mink hair in different periods of ontogenesis and the dose of fed drugs

Correlated traits N
Hair category ' M2 tr P

Hair length (mm) at guidehair I 0,25 0,06 0,73 0,488
60 days of age guidehair 11 -0,33 0,11 -1,00 0,347
downhair -0,48 0,23 -1,53 0,164

Hair thickness (yum) guidehair I 0,29 0,09 0,87 0,409
at 60 days of age guidehair 11 -0,41 0,17 -1,26 0,241
downhair 0,70 0,49 2,77 0,024

. guidehair I 0,55 0,30 1,86 0,100
ggz;;g%}hagzm) 8 I uidehair 1T 006 | 000 | 016 | 0873
downbhair -0,05 0,00 -0,13 0,900

Lo guidehair I 0,71 0,51 2,87 0,021
;ag;gtgggnsfs: égm) guidehair 11 20,21 0,04 | -0,60 | 0,564
downbhair -0,69 0,47 -2,67 0,028

. guidehair [ 0,27 0,05 0,73 0,588
;'Ei;"(')rd'gggt:f (;;2“) A videhair 11 051 | 021 | -1,03 | 0,247
downhair -0,40 0,24 -1,73 0,184

Hair thickness (um) | guidehair I 0,22 0,19 0,57 0,309
at the age of 150 guidehair 11 -0,41 0,17 -126 | 0,241
days downhair 0,10 0,49 2,77 0,024
The beginning of molting 0,39 -0,28 0,08 -0,84
End of molting -0,13 -0,71 0,50 -2,83
Molting duration -0,34 -0,05 0,00 -0,14
Fur defectiveness -0,33 -0,02 0,00 -0,06

It was also established that there was a probable positive relationship between
the molting end date and the dose of the fed drug — r=-0.13 (P>0.99). The given data
suggest that with an increase in the dose of mineral sorbents, the indicator of hair
length in minks at the age of 60 days increases and molting occurs a little later.
According to the rest of the correlated features, the established coefficients were in
the range of -0.041...+0.29 but turned out to be unreliable (P<0.95).

Conducting a one-factor analysis of variance (table 25) showed the presence of
a probable effect of feeding the drug on the process of hair formation (hair thickness
of different categories) in all age periods after weaning (F=3.76-26.23,
P>0.99...0.999).
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Table 25. The effect of the dose of fed drugs on the quantitative and
gualitative indicators of mink hair in different periods of ontogenesis

Factorial variables E
Hair category P

. guidehair I 0,30 0,744
g'gg;;g%tfhagzm) 8 T ouidehair 11 1,39 0,255
downbhair 0,65 0,523

N idehair I
Hair thickness (mk) at gmeetat 041 0,665
60 days of age guldeha%r 11 26,23 0,001
downbhair 0,16 0,855
. guidehair I 0,20 0,822
g'gg;;g%tfhag:m) 8 T ouidehair 11 0,57 0,570
downhair 1,23 0,296

_ idehair I
Hair thickness (mk) at grceatt 3,76 0,027
90 days of age guidehair I1 15,11 0,001
downhair 0,81 0,205
. guidehair I 0,26 0,125
?:;J:;gt:f (;S;") 8 uidehair IT 0,24 0,322
downhair 0,17 0,585

L idehair I
Hair thickness (mk) at gu? ° a%r 119 0,355
the age of 150 days guidehair II 0,64 0,423
downhair 0,48 0,165
The beginningofmolting 2,57 3,520
End ofmolting 2,18 0,271
Moltingduration 3,50 0,973
Furdefectiveness 0,92 0,204

The influence of this factor on the beginning of autumn molting of animals
(F=2.57, P>0.99) was also probable. The probable influence of the studied factor on
the vital defects of mink fur has not been established, which indicates the presence
of other more significant factors that cause this phenomenon.

Conclusions

1. On the basis of the collected data, an electronic database of indicators of
the realization of the reproductive capacity of male and female minks with the use
of sulfur-containing bioregulators was created. The database contains detailed
information on 90 animals (including 75 females and 15 males).

2. Anincrease in the fertility of females by 4.7% and the registration yield of
young animals by 20%, as well as an improvement in the fertilization ability of males
by 7%, was found in minks of group D1, which were additionally introduced into
the diet of a sulfur-containing bioregulator in the calculation of DNS (disodium salt
of succinate) at a dosage of 0.5 g/head.
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3. The physiological state and protective properties of the body improve when
sulfur-containing bioregulators are introduced into the diet, which is manifested in
the activation of protein metabolism. A probable increase in the level of total protein
in the blood serum by 14.5% in group D; and creatinine by 24 and 31%, respectively,
in the groups was established.

4. The introduction of sulfur-containing bioregulators generally had a positive
effect on the dynamics of live weight gain in young animals after weaning. At 60
days of age, puppies of both experimental groups with a significant difference
prevailed in weight of young animals of the control group, while the most effective
was the administration of the drug disodium salt of succinate, at a dose of 0.2 g/head.
Young minks grew more intensively and significantly outweighed the peers of the
control group by 23.3 g (P>0.99).

5. At the age of 90 to 150 days, the absence of a significant difference in live
weight (P<0.95) in favor of young animals of the control group was proved, since in
experimental animals it decreased by 6.1-13.4%.

6. The maximum weight gain in young animals of experimental groups
(+11.8...+15.4%) was recorded up to 90 days of age, in the future, the predominance
of this indicator was observed in animals of the control group.

7. According to the results of the study of the morphological composition of
the blood of minks of 180 days of age, there was no significant difference in the
number of erythrocytes, hemoglobin, and leukocytes. The above indicators were
within the physiological norm; however, in animals that additionally added a sulfur-
containing drug to the diet, the number of erythrocytes in the blood was higher by
6.1%, hemoglobin by 8.8%, and leukocytes by 3.4%.

8. Morphometric characteristics of the juvenile hairline of young minks of the
studied groups at the age of 45 days did not have a probable difference in hair length.
The average value of the integumentary hair length was 12.5-12.9 mm, for guard
hair 9.3-9.8 mm, and for down hair -5.0 mm.

9. At the age of 60 days, the predominance of hair length of different
categories in animals of experimental groups was established (P>0.95). The average
value of the length of integumentary hair was 14-15 mm, axial hair — 10-11, and
downy hair — 6-8 mm. When comparing the average values of hair thickness of
different categories at this age, a probable difference was noted (P>0.95). A similar
trend persisted until the beginning of molting animals.

10. Molting of animals of the studied groups began on August 20 and ended on
October 24; the duration of this period varied within the groups from 56 to 67 days.
When comparing the mean values, no probable difference was established (P<0.95).

11. The results of the correlation analysis showed the presence of a probable
relationship between the dose of the drug and the thickness of the guard hair (r=-
0.71-0.71, P>0.99). In general, the presence of the effect of feeding the sulfur-
containing preparation on the morphometric parameters of fur was noted. The effect
of the drug on vital defects of mink fur has not been established.
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BUKOPUCTAHHSA CIPKOBMICHUX BIOPET'YJIATOPIB B I'OAIBJII
AMEPUKAHCBHKOI HOPKA
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Jlnia  nposedenHss 00CHiONCeHHs OYIU GUKOPUCMAHI 08d CUHIMEMUYHUX
biopezcynamopa: JJHC (ounampicea cine cyxyunamy) ma L] (noxione yucmeiny).
Bioximiuni  Oocnioocenuss Kposi Oynu 6UKOHAHI HA  HANIBAGMOMAMUYHOMY
bioximiunomy ananizamopi BTS-330 «BioSystemsy 3azaneHonputiHasmumu ma
VHIhIKOBAHUMU MEMOOAMU 3 BUKOPUCTIAHHAM CIMAHOAPMHUX HAOOPIE peakmuesie
Qipmu  «BioSystemsy. [[n1a  nposedenns 0OocniodcenHns 6yno  chopmosano
KOHMPONbHY Ma 081 OOCHIOHI 2pynu camyié ma camox Hopok (no 25 2onieé camok ma
no 5 201ie camyie 8 KOMACHIll epyni).

Memoto pobomu 6yno 0ocriodicenus 6NAUG CIPKOBMICHUX Oiopecysamopie Ha
pieenv peanizayii 6i0mMeEopr0GaIbHOI 30AMHOCE CaMyié ma Ccamox HOPOK 3d
HecmiuKkoi 200i61i 8 YMO8AX CYYACHUX 36IPO20Cn00apcme, OUHAMIKY pocmy i
PO3BUMKY MA 30epPediCceHiCmb MOJIOOHAKY MA SIKICHI XapaKmepucmuxu Xympa HopoK
MONIOOHAKY AMEPUKAHCHLKOL HOPKU NPU 3ACMOCYSAHHI MIHEPATbHUX COpPOEHMIE 6
AKOCmMi KOpMO8oi 0006asKu.

Bcemanosneno niosuwenna nnoowyvocmi camok Ha 4,7% ma peecmpayiiinozo
8UX00Y MO00HAKY Ha 20%, a makodc noxpawenus 3aniioHio8aIbHOI 30amHOCHi
camyie nHa 7%. I[loxpawyemvca izionociunuii cman ma 3aXUCHI 81ACMUBOCE
opeanismy. Bcmanoeneno eipocione niosuwenus y cupoeamyi Kpogi pieHs
3aeanvHoeo Oinka na 14,5% no epyni /[1 ma kpeamuniny na 24 i 31% 6ionogiono no
2pynax.
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Yeeoenns ciproemicnux 0Oiopeeynsimopie 3a2aiom NO3UMUBHO GNIUSANO HA
OUHAMIKY RPUPOCY HCUBOI MACU MONOOHAKY NicasA 8ionyyeHHA. YV 60-mu oeHnomy
8iyi weHama 000X OOCHIOHUX 2pYN i3 3HAYYWOIO DI3HUYEr Nnepesaxicaiu y 6asi
MONOOHAK KOHMPOAbHOI 2pynu, Npu yYboMy HAUOibul pe3yibmamusHum Oyio
V8eOeHHs npenapamy ouxHampiesa cinb cykyunamy, 3a 0ozu 0,2 2/2on. Monoonax
HOPOK pic Oinbut IHMEHCUBHO | 3HAYHO NEPe8aAtCcas8 POBECHUKI8 KOHMPOIbHOIL epynu
na 23,3 2 (P>0,99). Makcumanvui npupocmu i#cusoi macu y MOAOOHAKY OOCTIOHUX
epyn (+11,8...+15,4%) 3aghikcosano 0o 90-dennozo 6iky, 6 nOOATLULOMY
nepesasicanta 3a OaHUM NOKAZHUKOM CHOCMEPIeanocs y meapuH KOHMPOAbHOL
epynu.

3a pezynomamamu 6uguennss mopgonoziunoeo ckaiady Kposi Hopok 180-
O0EeHHO20 6IKY He 6CMAHOGNEHO 3HAYYWOL PI3HUYI 3a KiIIbKICMIO epumpoyumis,
2emo2nobiny ma aetixoyumis. Buwesasnayeni nokasHuKu 3HAXOOUNUCL 8 MeEXHCaX
Qizionoziunoi HOpMu, npome y MEAPUH AKUM O00AMKOB0 000aA8aAIU 6 PAYIOH
CIpKOBMICHUL npenapam KilbKicms epumpoyumis y kposi 6yna euwjoro wa 6,1 % ,
2emoznobiny na 8,8%, a netikoyumie — nudxcuor Ha 3,4%.

Mopgomempuuni  xapaxmepucmuku 106eHANLHO20  BOAOCAHO20 NOKPUBY
MOIOOHAKY HOPOK 00CTIONCY8aHUX 2PYN Y iyl 45 OHie He mas 8ipocioHol pisnuyi 3a
nokasnuxom 0oexcunu eonoces (P<0,95). 'V siyi 60 onis, ycmanoeneno
nepesasicanta 3a NOKAZMUKAMU OO0BICUHU BONOCCA pI3HOT Kamezopii y meapurn
oocnionux 2pyn (P>0,95). Cepedne snauennss NOKAZHUKA OOBICUHU NOKPUBHO20
sonocest cmanosuno 14 - 15 mm, ocvosoco — 10-11, nyxosoeo — 6-8 mm. Ilpu
NOPIGHAHHI CEPEOHIX 3HAUEHb MOBWUHU B0]0CCS PI3HOI Kamezopii y oanomy 6iyi
giomiveno eipociony pisnuyio (P>0,95). Ananoziuna mendenyis 36epicanracs 00
nouamky IUHbKU meapuH. JIunvka meapun 0ocuioxncyeanux epyn posnouanacs 20
cepnus i 3akinuunacs 24 ocoemus, mpuganicms 0aHO20 nepiody eapiioseand 6
medicax epyn 56-67 Owie. Ilpu nopisHaHHI cepeOHiX 3HAYeHb He GCMAHOBIEHO
sipocionoi piznuyi (P<0,95).

Knwowuoei cnoea: cipxosmicni bOiopezynamopu, HOpKa, GiOMEOPIOSALbHA
30amHicmb, MiHepaIbHi COpOEHMU, CEe30H NAPYBAHH, CMAmesa OXOmd, HCUea macd,
60510cCsl, TUHbKA.
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GENETIC EVALUATION OF GROWTH TRAITS IN V-LINE
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The objective of this study was to assess the productivity of a rabbit maternal
line that has been created synthetically (V line). Many random and non-random
factors influenced body weight at weaning (WW), Slaughter weight (SW) and Daily
weight gain at 4-9 weeks (DWG), including year of birth, month of birth, sex,
parity, gestation length, litter size born alive, and lactation length of V Line
rabbits. This study was spreading over five season's production of production at
the Poultry Research Center, Faculty of Agriculture, University of Alexandria's
nucleus breeding rabbit farm Population. Least-squares means estimates WW
varied significantly (P<0.001) from one year of birth to another. SW declined by
250.6 g from the 15tto the 6™ year of kindling. DWG was in the 1% year at 2013
increased by 5.87 g over the 2™ one and by 7.1 g over the 6" year of birth at 2020.
The lowest averages were recorded for rabbits born in July and August while the
highest averages of rabbits born during November, and March for WW. Significant
(P<0.001) differences due to month of birth on WW, SW and DWG. No significant
differences (P < 0.05) exist between sexes for WW, Significant differences due to
the two sexes for SW and DWG. In generally was significant effect of parity (P <
0.001) on growth performance traits, the gestation length was non-significant on
WW, however it had a significant effect on SW and DWG. Litter size born alive
were highly significant differences (P < 0.001) in WW and SW. The effect of
lactation length was significant on SW and DWG. For all growth traits studied the
sire component of variance was lower than the dam component of variance.
Heritability values were 0.46, 0.32 and 0.43 for WW, SW & DWG, respectively.

Keywords: V line rabbits, growth performance, heritability, parity, litter size,
slaughter weight, daily gain

Introduction. Line V is a synthetic maternal line that was created in 1982 at
the Universidad Polytechnic de Valencia's Department of Animal Science in
Valencia, Spain. The criterion for the selection aim in this line was the litter size at
weaning. At the end of 1998, a group of V Line rabbits was brought to the Poultry
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Research Center at Alexandria University for five years [15], after which the
selection was resumed using the same criteria.

Weaned rabbits' body weight and growth rate were influenced by a number of
factors, including the dam's age and weight at kindling, the litter size at birth, the season
of kindling, and the sex of the kits.

Most growth traits, such as weaning weight, marketing weight, and daily gain
during the fatting period, are important in meat rabbit breeding because these
productive traits are strongly correlated with the production efficiency of the young,
and since rabbit production is directly dependent on reproduction, this becomes an
important factor in determining the profitability of commercial rabbit breeding [16].
These traits were recognized as traits of economic importance in rabbit enterprises.
It must be noted that, the daily weight gains up to the slaughter weight is the second
important component of the economic efficiency after litter size.

The data set, methodologies, and models utilized all influence the accuracy of
variance component estimates. Statistical approaches for estimating variance
components have vastly improved in recent years. However, utilizing new methods
of statistical analysis such as REML, animal models, and massive data sets, estimates
of genetic parameters for rabbit populations rose under tropical or subtropical
settings [22].

The consequences of selection plans must be investigated, as well as
understanding of genetic correlations between features. When the selection goal is
litter size, information about linked growth responses is required [26].

Individuals in rabbit populations undergoing selection programs must be
genetically evaluated in order to reap the benefits of these programs. To forecast
animal breeding values and correct for model fixed effects, the best linear unbiased
prediction (BLUP) approach can be utilized. As a result, the BLUP technique offers
the most comprehensive foundation for estimating breeding values.

As a result, the main objective of this research was to evaluate the genetics of a
synthetic maternal rabbit line (V line), focusing on the effects of non-genetic (i. e. year
of birth, month of birth, parity order, number of live births, number of weeks of mating,
and sex) as well as genetic parameters (i. e. variance components, heritability for
studied traits.

Materials and methods. The data for this study were gathered throughout five
seasons of production at the Poultry Research Center, Faculty of Agriculture,
University of Alexandria's nucleus breeding rabbit farm Population.

The V Line is a closed line of rabbits used in the experiment. In 1982, the
University of Valencia produced Line V, a synthetic maternal line. The litter size at
weaning was used as a selection goal. The animals are examined using a BLUP under
an animal repeatability model [18]. At the end of 1998, a group of V Line rabbits
arrived at Alexandria University's Poultry Research Center [15], multiplied for five
years, and then chosen again based on the same criterion. The available data for the
investigation are shown in table (1).

Fixed effect estimation was utilized by Best Linear Unbiased Estimates
(BLUE) is the method most frequently in animal breeding [58]. To derive BLUE of
the fixed effects, least squares procedures and the type Il methods described by
statistical analysis system was used [55]. Evaluation of the approximate significance
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of the effect was performed from the analysis including only fixed effects.
Significance of the effects was tested at level P < 0.05 (*), P < 0.01 (**) and P <
0.001 (***) with the appropriate F statistic. Values of probability higher than 5%
were considered to be not significant.

Table 1. Number of records collected for the investigation

Traits Number
Does 483
Mating 4048
Total Offspring 10847
Males at Slaughter day 4492
Females at Slaughter day 3884

Data for body weight (at 4 and 9 weeks of age) and daily weight gain (4-9
weeks) were analyzed by adopting the following fixed linear model:

Yijk|mnop:[l+YOBi+MOBj+Sk+PO|+GLm+NBAn+bl (LL - i)+b2 (age - §)+Eijklmnop

where: Yijamnop= the observed value of the dependent variable; p= he general mean;
YOB;= fixed effect of the i year of birth; MOB;= fixed effect of the j" month of
birth; Sk =fixed effect of the k™ sex class; PO,= fixed effect of the I parity order in
which the animal was born; GLn=fixed effect of m™" gestation length of the doe that
produced the observed rabbit; NBAq=fixed effect of n" number born alive (in the
litter that the observed rabbit was born);bl=linear regression coefficient of the
covariance, for lactation length (used only for the models of SW and DWG); b2=
linear regression coefficient of the covariance, for age at weighing; €ijumnop= the
random error.

In preliminary analysis of the data, all first order interactions between these
main effects were observed to be statistically not significant and so they were not
included in the final model. The age of animal at weighing was included as a linear
covariate to adjust mean body weight and mean daily gain differences for this effect.
All parity order > 6 were put together in parity 6 because of the small number of
observations available in these litters.

The best linear unbiased prediction is obtained by using mixed model methods
to estimate genetic values (BLUB) [31]. This method of genetic evaluation of
domestic animals has become the most commonly acknowledged [43].

The restricted maximum likelihood (REML) method was used to estimate
variance components for the traits studied [48] via the Statistical Analysis System
Program’s Mixed Model Equation with Variance Component Procedure [55].

Estimation of variance components for sire, doe and residual random effects
for growth traits studied.

Basic form of the general mixed linear model is

Y=Xb+Zu+e
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where: Y = an (n x 1) observational vector, n = number of records; X = n x p
incidence matrix for fixed effects, b = number of levels for fixed effects; b = px1
vector of fixed effects, (the fixed effects considered for each trait; Z = n x q incidence
matrix for random effects; g = number of levels for random effects; u =q x 1 vector
of random effects; e = n x 1 vector of random residual effects.

General representation of the model used is as follows:
Y=xb+Zis+Z,d+e

where model terms s, d and e are random effects of sire, doe and individual. They
were assumed to be normally and independently distributed (no relationships exist
between mated sires and dams) with zero means and variances 6%, 6% and %,
respectively.

If 6% is the sire variance component, 6% is the doe variance component and 2%
is the residual variance component, then the heritability is:

h? =4 6%/ (6% + 6% + 6%) = 6°a / 6%

The approximate standard errors for the heritabilities were computed according
to the following formula described by Becker (1984):

S.E. h2=4~2 (102 [1+ (k-1) 1]/ k (k-1) (s-1)

where: t = intra class correlation = 6% / (6% + 64 + 6%); S = number of sires; k =
weighing factor.

Estimation of henotypic and genetic correlations between studied traits by
multivariate analysis of variance with SAS program. All data in this analysis were
residuals after adjustments for all fixed effects that were included the statistical
model.

Results of research. Means (standard errors) for weaning weight, weight at 9
weeks of age and daily weight gain through the fattening period were 521.0 (2.74)
0, 1683.0 (6.90) g and 31.64 (0.39) g/day, respectively (table 2). The means obtained
through the study of previous traits within the ranges reported by [15]. The means
of body weights obtained in the present study were heavier than that reported for,
the same rabbit line, by El-Raffa [17]. Also, these results were heavier than those
obtained for growth performance of V line rabbits, raised under Egyptian
environmental conditions, by [11, 14, 17, 38]. Whereas, the observed values of
growth performance founded in our study tended to be lower than those recorded,
for V line rabbits noted that the V line in Spain grew faster than rabbits in Egypt [18,
35]. From results, which means that improvement of growth traits in rabbits during
phenotypic selection is quite possible. It must be noted that the value of slaughter
weight obtained in the current study seems to be suitable for the costumers needed
in Egypt. Therefore, marketing V line rabbits at 9 weeks is quietly recommended
under Egyptian environmental conditions.
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Rabbit productivity is greatly influenced by the potential for growth of post-
weaning groups up to market age. There is a specific important relationship between
litter size and growth after weaning, which can be manipulated to increased rabbit
production and profitability. At this regard economically maintaining an optimal
average litter size, which promotes growth after weaning is critical. The analysis of
variance shows that all effects from the fixed linear model used to explain the non-
genetic effects like year of birth, month of birth, sex, parity order, gestation length,
number born alive, lactation length and age at weighing on body weights (BW) at
weaning and at slaughter age and daily weight gain (DWG).

Table 2. Means and standard errors (S.E) for unadjusted individual body
weight and daily gain of V line rabbit

Trait No. Mean SE
WW, (g) 6717 521.0 2.74
Age at weaning (days) 6717 30.70 0.03
SW, (g) 3575 1683.0 6.90
Age at slaughter (days) 3575 65.09 0.06
DWG, (g/day) 3575 34.39 0.39

WW: weaning weight, SW: slaughter weight, DWG: daily weight gain

Least-squares means estimates body weight at weaning (BW4) varied
significantly (P< 0.001) from one year of birth to another. The lowest averages in
2018 and highest averages in 2015 of weaning weight, also the lowest averages in
2020, and highest averages in 2013 of slaughter weight and daily weight gain (table
3). This is due to the usual annual changes in climatic conditions in addition to the
change in the genetic makeup during the long periods of reproduction. There was
substantial improvement in body weight at weaning with the advance in year. The
positive difference between the 2" and the 1%t year was 10.0 g while between the 3
and the 2" one was 26.0 g, which indicated that there, was increasing in WW with
the advance of year of birth. The improvement obtained, in weaning weight, in the
present study may be due to the increasing enhancement in the managerial and
feeding conditions, health caring and labor skills, which mainly affected the dams
with their suckling's, as well. The genetic improvement in maternal traits (i. e. milk
yield, nest management and mothering ability) may be suggested as an effective tool
to a greater improvement in weaning weight beside the pre-mentioned reasons.
However, there was a decrease in BW4 in the fourth and fifth years and then began
to improve in the last year 2020.

Several investigators are working with many breeds of rabbits [14,40, 50, 53,
54] are in agreement with the result data observed in our study. As well as [51] with
line VV, BB and their crosses reported that the rabbit weaning weight was
significantly heavier in the first year than in the second one by 9.9 g while the
corresponding reported value by Saleh et al [52] was 11.8 g in favor of first year.
Also, Hanaa and Ghada noted that the year of birth had a significant effect on BW4,
BW9 and DWG [25, 28]. The significance test showed that year of birth is one of
the most important composite non-genetic factors affecting BW4, BW9 and DWG,
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and should be included in any type of analysis of growth data collected over several
years.

Results in tables 3 revealed that year of birth affected significantly (P< 0.001)
slaughter body weight. There is a trend observed that body weight at slaughter
(BW9) decreased from the first year of birth at 2013 (1683.2 g) up to the six one at
2020 (1432.5 g). Slaughter weight has been declined by 250.6 g from the 1%to the
6™ year of kindling. This decrease in SW may be due to the flock breeding was
exposed to some disease problems that occur during the fattening period and caused
intestinal diseases such as coccidiosis and cholestidia which affected the general
health of the breeding flock. Similar to the present results, Saleh et al. [15] reported
that year of birth was an important source of variation in BW of purebred and/or
crossbred rabbits at different ages after weaning. The influence of the year of birth
on the growth traits of rabbits may have been due to differences in temperature, feed
quality, diseases and labor conditions as well as the skill of livestock in caring for
the rabbitry [14].

Table 3. Least square means (LSM) and standard errors (SE) for the effect of
the year of birth on growth performance in V Line rabbits
WW (g) SW (g) DWG (9)
YOB | NO Tism s | NO | ism s | NO |ism sE
2013 801 597.2°27.0 348 1683.1% 3.39 348 31.00 1.8
2014 2655 | 607.017.5 | 1379 | 1561.2°23.6 1374 | 27.3* 0.8
2015 1034 | 633.2¢ 31.8 886 1512.3° 42.2 600 25.1° 24
2018 744 512.3¢ 54.7 212 1546.4" 68.1 212 29.5% 2.2
2019 867 541.1° 473 388 1438.2¢ 56.1 388 256 1.4
2020 616 596.4° 46.5 362 143259 554 362 23.9¢ 1.2
P Value *kk *kk *kk
YOB, Year of birth; WW, Weaning weight; SW, Slaughter weight; DWG, Daily
weight gain

Results revealed that year of birth affected significantly (P< 0.001) of daily
gain from weaning to slaughter age in table 3. It can be inferred that DWG in the 1%
year at 2013 increased by 5.87 g over the 2" one and by 7.1 g over the 6™ year of
birth at 2020. The nearly increment observed of DWG among studied years, may be
due to due to differences in weather, feed quality, diseases and labor conditions. The
significant influence of the year of birth was detected by Hanna [12] from 4 to 8
weeks of age, as well as foreign authors [9, 50] from weaning (28 or 30 days of age)
to slaughter age (11 or 12 weeks of age, respectively) with different meat rabbit
breeds.

Least square means for weaning weight was significantly different (P<0.001)
in different months in table 4. The lowest averages denoting those rabbits born
during July and August while the highest averages of rabbits born during November,
and March for WW. This reflects the difference in temperature and humidity from
month to month, which affects the mother's milk production and the rabbit's appetite.
In the same data [40] recorded the lowest BW4 during May and June compared to
those born in other months. He attributed the significant effect of the birth month on
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weaning weight to the fluctuation in climatic conditions (ambient temperature and
relative humidity) from month of kindling to another, especially in windowed
rabbitries. Those monthly changes affect the WW due to their effect on the
performance of doe (maternal ability, milk yield, nests management, etc.). However,
most Egyptian studies have shown that birth month was one of the most important
non-genetic environmental factors influencing significantly the rabbit BW4 [3, 28,
60]. From the results observed in this study, it may conclude that the low sensitive
of V Line rabbit to high temperature during the summer months may reflect the high
adaptability level of this line with the climatic conditions in our area.

Table 4. Least- squares means (LSM) and standard errors (SE) for the effect
of month on growth performance in V Line rabbits.
WW (g) SW (9) DWG (g)
MOB I NO 1 om s |[NOlism s | NO |ism  sE
January 983 613.0% 13.2 281 1650.0¢ 27.2 280 314 0.9
February | 806 629.0° 14.0 | 453 | 1611.0% 27.7 453 29.8¢ 0.8
March 986 623.0° 14.1 471 | 1754.0* 275 438 323 0.9
April 416 549.0° 11.3 299 1650.0° 24.1 184 314 07
May 185 593.0°¢ 12.2 184 | 1577.0¢ 27.3 92 29.3% 0.8
June 205 577.0¢ 13.4 176 | 1563.0¢ 26.0 137 28.1° 0.9
July 133 550.0% 20.1 95 1473.0° 36.0 84 27.1°¢" 1.8
August 33 544.0° 27.2 19 1400.0° 46.5 19 26.2F 17
September | 33 547.0° 21.2 27 1575.0¢ 19.7 27 31.1° 14
October | 1259 638.0 8.4 789 1641.0° 19.1 789 314 13
November | 527 684.08 10.3 | 165 1686.0° 23.8 165 314 15
December | 1171 652.0° 16.1 616 1665.0° 16.9 616 317" 1.2
P Value *kk *kk *kxk
@ b e - Means with different superscripts in the same column are significantly
different.
*¥** = P<0.001;, MOB, Month of birth, WW= Weaning weight; SW= Slaughter
weight; DWG= Daily weight gain.

The least-squares means revealed that month of birth had a significant (P<
0.001) effect on body weight at slaughter in V-line rabbits in table 4. In this respect
[19], with Bos, GW, WF, BR and their crosses [36]; with Bos and GW; with NZW
[4], Cal and GW; with NZW, Cal, Bal and their crossbreds; with NZW [29], Bos and
BR; with NZW [57], Egyptian BB and their crosses; with NZW [2], BB and their
crosses and with NZW [3], Cal, Bos, Flan and BB rabbits, reported that month of
kindling effects were significant on body weight at different post-weaning ages.

Least-squares means of daily gain from weaning to slaughter age, displaying
the significant (P<0.001) differences due to month of birth, as indicated also in table
4. Working at intervals of every two weeks or longer after weaning or for the entire
period from weaning to slaughter, Abdel-Ghany and Prayaga and Eady [1, 49]
reported a significant effect of birth month on the daily weight gain of rabbits after
weaning.

Body weight of males was similar to that of females (580.66 vs 581.74 g,
respectively) of V line rabbits at weaning, as shown in table 5. The results of data

BUITYCK/12




E®EKTHWBHE KPOJIIBHULTBO 1 3BIPIBHULITBO

43
obtained in the present study show that, no significant differences (P < 0.05) exist
between sexes for body weight at weaning. The present result is consistent with
results reported by Khalid [34] in New Zealand and Cal and Abdou et al. [3] in 5
breeds of rabbits, studied the body weight at weaning (BW4). In contradicting with
the present result, Prayaga and Saleh [49, 51] recorded significant differences in
BW4 attributed to sex effect in both local and exotic meat rabbit breeds.

Table 5. The effect differences of sex on growth performance traits in V line

rabbits
Traits Differences S.E qf the P value
Male - Female differences
WW -1. 08 4.00 NS
SW - 35. 48 11.60**
DWG -2.00 0.70 **

WW= Weaning weight; SW= Slaughter weight; DWG= Daily weight gain.
NS= Not Significant, *= P<0.05, ** =P<0.01.

It can be observed from data tabulated in table 5 that body weight at slaughter
(BW9) in V line rabbits was affected by sex. In this respect, the results of many
researchers work at different post-weaning ages Prayaga and Eady, Saleh et al. [49,
51] showed that sex effect on body weight was significant at some post-weaning
ages. However, (e. g. Abdel-Ghany et al., Khalid, Meshrekey et al., and Abdou et
al.) [2, 3, 34] found no detectable significant effect of sex effect on BW9 of different
rabbit breeds including V line.

Data in table 5 showed that difference in daily weight gain (DWG) from
weaning (BW4) to slaughter (BW9) was present to some extent and significant
between the two sexes, in V line rabbits. The difference was significant (2.00 g) and
in favor of females. This result is in close agreement with that of Hanna and Youssef
[29, 61] concluded that post-weaning daily gain was higher in females than in males.
However, Ahmed and Meshreky et al. [6, 45] indicated that no different between sex
in DWG of New Zealand White and Cal rabbits.

In generally was significant effect of parity (P < 0.001) on growth performance
traits, the parity effect showed a tendency for weaning weight to increase until to
sixth parity (table 6). This result is in accordance with the findings many researchers
[3, 7, 20, 24, 27, 32, 39, 40] the lightest body weight at weaning was obtained for
the kits born in the 4™, 5" and 6" parities, with significant differences with this born
in first kindling 4.7. The results show that individual BW4 was best in the 6™ parity.
However, the lowest weaning weight for those born in the first parity can be expected
because does in their first kindling have just reached sexual maturity and
consequently their efficiency in providing their young with nourishment and intra-
uterine environment are at their lowest level. The lower ability of the doe to suckle
her young during the suckling period could be an additional factor [35]. In this
respect Szendro [38] reported that, as does are first mated or inseminated when they
reach 75 to 80 % of their adult body weight, during their first pregnancy a
considerable proportion of the nutrients available is still being used for the

BUITYCK/12




E®EKTHWBHE KPOJIIBHULTBO 1 3BIPIBHULITBO

44
development of their own tissues, to the detriment of the fetuses. On the other hand,
Ouyadet al., Sivakumar et al., and Hanaa [27, 53] indicated that parity order had no
significant effect on most rabbit post-weaning growth traits.

Results provided showed that BW9 changed significantly (P<0.05) with parity.
The same results are in agreement with those reported by Saleh et al., Abdou et al.
and Apori [3, 7, 50] observed that parity order of the doe had significant effect on
post-weaning weights of rabbits. Results showed that individual slaughter weights
were best in the 5™ parity. These changes may be due to the development of the
mammary gland and the physiological condition of the mother.

Table 6. Effect of different parity orders on growth traits
for V Line rabbits

L DWG
Parities WW (BW4w, g) | SW (BW9w, g) (4-9w, g/d)
2-1 20.8 15 32.2 0.37
3-1 16.45 15 38.1 0.64
4-1 21.9 14 59.6 1.10
5-1 28.2 15 56.4 0.80
6-1 26.7 15 44.0 0.49
SE of the 10.8-13.9 20.6 - 25.3 0.52-0.65
differences
P Value **k* ** *

WW: weaning weight, SW: slaughter weight, DWG: daily weight gain, NS: Not
Significant, * P<0.05, ** P<0.01, *** P <0.001.

Parity order was found to be significantly (P<0.05) affecting daily gain from
weaning to slaughter weight in V line rabbits (table 6). It is apparent from these
results that, the rabbits born in the first kindling show the poorest performance for
body weight at 63 days and the rabbits born in the 6™ kindling daily weight gain was
less. These results are in agreement with several researchers, EI-Raffa, Ahmed, EI-
Maghawry et al., Abdel-Ghany et al. and Mahsoub [1, 6, 12, 14, 37] indicated that
parity order of the dam had significant effect on post-weaning weights and daily
weight gain during the fattening period in meat rabbits.

The non-significant effect of gestation length (GL) on BW4 might be attributed
to that the longest the period of pregnancy the more nourishment fetus will receive,
and this led to heavier birth weight and accordingly considerable weaning weight
(table 7). It seems that few available literatures had dealing with the effect of
gestation length on growth traits of rabbits. Mahsoub revealed that gestation length
in V Line rabbits was detected to exert a significant source of variation on body
weight at weaning [37].

Results showed significantly statistical effects of gestation length on body
weight at 9 weeks of age (BW9), as well as BW9 increased with gestation length
from 32 to 33 days and decreased before that, with onset in gestation length from 30
to 31 days (table 7). These results were in partial agreement with those obtained by
El-Raffa [14] who found that body weight at 8 and 12 weeks of age varied
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significantly with gestation length in two closed meat rabbit lines. These results
support also, those reported by Mahsoub, Hanaa and Ghada [24, 27, 39]. They found
that growth performance of growing rabbits varied significantly with gestation
length.

There was significant effect for gestation length on daily weight gain (DWG)
during the fattening period. It can be observed that DWG decreased from the period
of 30 to 31 days and increased in the 32 to 33 days gestation period (table 7). This
may be attributed to the fact that smaller litter size tended to increase the pregnancy
period compared to larger litter size, and that rabbits born in small litters had heavier
body weights and gained more weight per day than those born in large litters. Similar
results were also obtained previous by Chineke et al. and Egena et al. [8, 10]. They
found that gestation length was an important source of variation for body
measurements, Kittens born within 32-34 d had better body measurements compared
to those born earlier or lately. Hanaa and Ghada found the same conclusion [24, 27].

Results showed that results litter size born alive were highly significant
differences (P < 0.001) in body weight at weaning (BW4). It is apparent from these
results that there was a clear trend indicated that BW4 was decreased with the
increase of number of kits born alive table (8). Similarly, Mahsoub, Hanaa, and
Ghada [24, 39] with V Line rabbits found that body weight at weaning decreased
with the increase of litter size at birth. Another meaning, weaning weight was lower
for those born in a large litter than for those born in small litter size. It seems from
this study that no significant differences in weaning weight were observed between
litters of 5-6 kits born alive can be attributed to the fact that each dam has a limited
capacity for providing her young with nourishment during pre- and post-natal growth
until weaning and accordingly the share of each young decreases, resulting in lighter
weights and less gains.

Table 7. Effects of gestation length on traits characterizing growth
in V Line rabbits

Differences between Ww SW DWG
gestation lengths (BW4w, g) (BW9w, g) (4-9w, g/d)
30-32 -14.10 -47.10 -0.90
31-32 -20.90 - 58.10 -1.10
33-32 -8.32 9.50 0.74
S. E of the differences 412-11.30 | 11.20-13.90 0.40 - 0.60
P Value **k%k ** **

WW: weaning weight, SW: slaughter weight, DWG: daily weight gain

There were significant differences in body weight at slaughter (BW9) between
the various litter sizes born alive. Results tabulated in table (8) showed that rabbits
which were raised in litters of 8 kids had the best BW9 and those coming from litters
of >10 bunnies had the lowest kids. BW9 decreased gradually till reach its minimum
value in litters of 9 and 10 kits. Rabbits which were raised in litters of 3 kits born
alive had the highest body weight and those coming from litters of 10 had the lowest.
These results agreed [16, 27, 39].
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In general, the primary benefit of shorter lactation length (about four weeks)
which is usually used in the intensive production system is an increase in frequency
of litters, resulting in more kits produced per doe per year [14]. In this respect,
McNitt and Lukefahr [40], reported that if suckling period is reduced, does will
produce a larger number of Kits.

Table 8. Effect of number of kits born alive on body weight at 4 and 9 weeks
of age in V Line rabbits

Differences between

litter size born alive WW (BW4w, g) SW (BW9w, g)
Difference 3-8 127.6 122.3
Difference 4 -8 101.3 112.0
Difference 5-8 84.6 90.5
Difference 6 -8 68.0 53.2
Difference 7 -8 35.2 43.1
Difference 9-8 -16.7 -16.5
Difference 10 -8 -48.1 -54.1

SE of the differences 8.4 -20.1 14.2-28.9

P value *x ol

WW: weaning weight, SW: slaughter weight

It is apparent from the present results that there are significant regression
coefficients of individual body weight at marketing on this covariate. In other words,
weights of rabbits at 9 weeks are related with the advancement of suckling period.
These results may reflect the importance of weaned kits at longer lactation length
(greater than 28 days), this will lead to decrease in frequency of litter and resulting
in less Kits produced per doe per year. Results of the current study showed that,
lactation length effect constitutes a significant source of variation in post-weaning
rabbit's growth up to marketing age in V Line raised under Egyptian Environmental
conditions (table 9). In agreement with these results, Xiccato et al., Kishkand Hanaa
[27, 32, 40] indicated that post weaning body weight were significantly affected by
length of suckling period in contrast of these results, Prayaga and Eady, Ghada [24,
48] found that lactation length had no significant effect on body weight of growing
rabbits. In contrast of these results, Prayaga and Eady, Ghada[24, 48]found that
lactation length had no significant effect on body weight of growing rabbits.

Table 9. Regression coefficients and standard errors for traits characterizing
growth on lactation length

Trait SW (BW9w, g) DWG (4-9w, g/d)
Lactation period 9.59 + 2.60 0.40 £ 0.09
Significance el el
waE P<0.001 SW: slaughter weight, DWG: daily weight gain
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Data in table 9noted that the effect of lactation length was significant on daily
weight gain (DWG) from weaning up to marketing age. These results support those
reported by Xiccato et al. and Hanaa [27, 58]. They indicated that daily weight gains
during fattening period were significantly affected by length of suckling period.
Conversely, Prayaga, Eadyand Ghada [24, 48] showed that daily body weight gain
from weaning up to marketing age did not significantly differ with the different
lactation lengths.

It was apparent from the present results that, for all growth traits studied the
sire component of variance was lower than the dam component of variance table
(10). These findings are in agreement with those reported by Ferraz et al., Moura et
al., Khalil et al., EI-Raffa, Hanaa and Ghada [14, 22, 24,27, 36, 43].

Table 10. Sire (6%s), dam (¢%) and residual (6%) components of variance and
total phenotypic variance (¢%) for traits characterizing growth of V Line

rabbits
Traits 0%s 6% 0% 62
WwW 4825.30 11182.90 25799.70 41807.90
(BW4, g) (11.54) (26.75) (61.71)
SW 8311.50 12986.70 82595.20 103893.40
(BW9, g) (8.00) (12.50) (79.50
DWG 50.54 106.33 317.07 473.94
(4-9 wk, g/d) (10.66) (22.45) (66.89)

WW, weaning weight; SW, slaughter weight; DWG, daily weight gain; the
fractions of the total phenotypic variance due to random effects (%) are given in
parentheses.

The marked differences between sire and dam component estimates could
chiefly be attributed to the maternal genetic and environmental effect on growth
traits and possibly to dominance effect. In this respect, Afifi et al. [5] reported that
the doe contributes strongly to the phenotypic value of her offspring not only because
of the genetic transmitted, but also due to the non-genetic maternal environment that
she provides.

Also, Khalil et al. [36] explained this larger component of variance of dam
effects to the variation in additive maternal and non-additive maternal (in term of
lactation, litter size, litter weight, young survival etc.) and possibly due to dominance
and other additive and non- additive gene interactions. Similarly, Youssef et al. [59]
found that common litter effect might be accounted for common maternal
environmental variation, non-additive genetic variation and any sire x dam
interaction that may present.

Data in table (10) showed that the fraction of the total phenotypic variance due
to dam effect was smaller for body weight at 9 weeks of age than for body weight at
weaning. Also, the magnitudes of the differences between sire and dam component
for growth traits decreased with the advance of age. These results give a general
indication that, the maternal effects decreased as age of growing rabbits increased.

Concerning the daily weight gain during the fattening period, the differences
between sire and dam components for this trait were smaller than those for body
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weights. This indicate that daily weight gain during the period 4 to 9 weeks was less
influenced by maternal effects than body weight at 4 and 9 weeks of age. These
results are close to those found by Hanaa [27] in V Line rabbits raised under
Egyptian Environmental condition. The same results showed with Ghada [24]
pointed to there were a clear effect of the influence of the sire and dam on the growth
characteristics and body weight of Alexandria line rabbits.

Table 11: Heritability (h?) estimates for bodyweights and daily weightga in
with stander errors of V Line rabbits.

Traits h% + S.E.

WW (BW4) 0.46 + 0.00004
SW (BW9) 0.32 £ 0.00004
DWG (4-9 wk) 0.43 + 0.00004

WW: weaning weight, SW: slaughter weight, DWG: daily weight gain

The results show that, heritability values were 0.46, 0.32 and 0.43 for WW, SW
& DWG, respectively (table 11). The heritability of these traits in Line V raised in
Alexandria has been previously estimated by Hanaa [27]. She got the same estimate
for SW, but the estimates of WW were 0.47 and for DWG 0.42. Whereas, the
heritability of these traits in Line V rose in Valencia were 0.2, 0.3 and 0.2 for WW,
SW and DWG, respectively [23].

Hassan obtained estimates of heritabilities for weights at five and eight weeks
of 0.23 and 0.36 in NZW rabbits, raised in Egypt [29]. Moura et al. [44] got estimates
of heritability for weaning weight and weight at ten weeks very low (0.08) for both
traits.

In this respect, EI-Deghadi [13] showed that heritability estimate for body
weight was higher at earlier ages 4 and 8 weeks (0.23 and 0.15) than at later age at
12 weeks (0.00). The moderate estimates of heritability would indicate that response
to selection for body weights at 4 and 8 weeks were promising. Also, Ghada found
that estimates of heritability for the studied growth traits of Alexandria line rabbits
ranged from moderate to high. Heritability values were 0.39, 0.30 and 0.47 for WW,
SW & DWG, respectively [24].

Differences between heritabilities estimates reported in the literature could
possibly be due to genetic differences between breeds. Also, the genetic make-up of
the flock and the selection applied will affect the value of the heritability revelations.
The method of analyses used and type of corrections made to the data (statistical
models used) may also affect the estimation.

It must be noted that, the higher values of heritabilities obtained for daily
weight gain than this for marketing weight suggested that daily weight gain may be
more heritable than body weight at marketing. Thus, it may conclude to use daily
weight gain as a criterion of selection if we are looking to improve growth
performance in V Line rabbits.
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Conclusion:

- The high variability due to sires shows that there is a possibility to improve
growth traits in this line through selection.

- The weights of growing rabbits are strongly influenced by maternal effects.
The magnitude of this effect on body weight decreases with the advance of age.

- The higher heritability values obtained in this study suggest that individual
daily weight gain during the fattening period seems to be the best criteria for
selection, if we looking to improve growth performance, being more heritable than
body weight at weaning or marketing.

- Finally, the large data set used in the present study should insure accurate
estimation for the variance components and heritabilities.
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Memorw yvoco OocnidxcenHs Oyna oyiHKA NPOOYKMUBHOCHI MAMEPUHCLKOT
ninii kponie (ninin V). Ha macy mina nio uac eionyuenns (WW), 3abiiny macy (SW)
ma cepednbooobosuil npupicm y eiyi 4-9 muocnie (DWG) enausana nuska
BUNAOKOBUX | HeBUNAOKOBUX UYUHHUKIG, 30KpeMd pIK HAPOO’CEHHs, Micayb
HAPOOJCEeHHS, CMamyv, NOPAOKOBULL HOMep OKPOLY, MPUBALICMb 8A2IMHOCHII,
KIbKICMb HAPOONCEHUX HCUBUX KPOLEHAM Ma MPUBANiCMb 1aKmayii y Kpoaie ainii
V. Hocnioocenns npoeoounocs Ha NAEMIHHOMY MAmMOYHOMY NO20Ni8’T Kponie
HAYK0BO-00CHIOH020 — yenmpy 3 NMAaxieHuymea  @axyibmemy  CilbCbKO2O
eocnodapemea Onexcandpiticokoeo ynieepcumemy. Oyinka cepeOuix 3Hayenb 3a
MemoooM HalMeHwux Keaopamie noxaszana, wo WW docmosipruo 3minioganacs
3anedcHo 6i0 poky Hapoodxucenus (P < 0,001). SW snusunacs na 250,6 2 3 nepuioco
00 wocmoezo poxy okpony. DWG y nepwomy poyi (2013 p.) 6yna euwoio na 5,87 &
nopisHsHO 3 Opyeum poxom ma Ha 7,1 2 nopisusano 3 wocmum poxom (2020 p.).
Hauinuswcui cepeoni 3navenna cnocmepieanu y KpoaeHsam, HAPOO’CEHUX y TUNHI ma
cepnHi, mooi AK HAUBUWI — y MUX, WO HAPOOUIUCA Yy aucmonaoi ma bepesHi 3a
nokaznuxom WW. Bnaug micsiys napoOacenns 6ye snauyuum (P < 0,001) onss WW,
SW ma DWG. Jocmosipnux éiominnocmeti misic cmamsamu ot WW (P < 0,05) wne
8UABIEHO, OOHAK BCMAHOBIEHO 3HAYHI 8iOMinHOCMI Midc cmamamu oas SW ma
DWG. 3azanom 6cmanosneHo 3HauHull 6Nau8 nopsaokoeo2o nomepa okpory (P <
0,001) na noxaznuxu pocmy. Tpusaricmov gacimuocmi He MAIA CYMMEBO20 GNIUBY
na WW, npome docmosipno eénausara na SW ma DWG. Kinbkicms Hapoocenux
HCUBUX KPONEHAM Mala 0ocmosipnuil enaus na WW ma SW (P <0,001). Tpusanicmo
nakmayii docmogipro enausanra Ha SW ma DWG. /[na écix 00cniodicy8anux o3Hax
pocmy oOucnepcis 3a OAMbKIECOKUM KOMHOHEHMOM 0VIA HUICUONW, HINC 34
mamepuHcbkum. 3HauenHs Koegiyicumie cnaoxkosocmi cmarnogunu 0,46, 0,32 ma
0,43 ona WW, SW ma DWG 8ionogioHo.
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The study presents the results of a comprehensive genetic and breeding
evaluation of Poltava Silver breed rabbits using the BLUP AM methodology
combined with an analysis of polymorphisms in the myostatin (MSTN) and
progesterone receptor (PGR) genes. The analysis of allele and genotype frequencies
demonstrated that the population meets Hardy—Weinberg equilibrium for the MSTN
gene and revealed a two-cluster structure for the PGR gene, which is due to the
intensive selective use of certain lines, particularly the Hraf line. The frequency of
the T allele (MSTN) significantly exceeded that of C, while the A allele (PGR)
predominated over G. A positive fixation index (F) for MSTN indicates a
predominance of heterozygotes and an adequate level of genetic diversity.

The developed BLUP AM selection index, integrated with molecular-genetic
data, enabled a comprehensive assessment of both meat productivity and
reproductive performance. According to the BLUP evaluation results (2022-2024),
the highest breeding values were obtained for males 1727215, 2118127, 1847213,
1871817, and 1894136 (up to +0.157) with high reliability of estimation (REL up to
81.3%). A correlation was found between the number of daughters included in the
evaluation and EBV accuracy (r = 0.512). Line 1871817 showed the highest values
for the MSTN gene (BLUP 1385, EBV 1.458) and superiority in reproductive traits
compared with line 1811231 (BLUP 5.81 vs. 5.68); both lines were characterized by
high selection potential and stability of prediction (REL 0.603-0.615). The obtained
results confirm the effectiveness of integrating molecular-genetic markers into
breeding programs for Poltava Silver breed rabbits and demonstrate the promise of
using BLUP and G-BLUP models to increase the accuracy of genetic evaluations
and enable early prediction of animals’ breeding potential.

Keywords: rabbits, index evaluation, BLUP, MSTN, PGR, breeding value,
genetic polymorphism.

Introduction. Modern breeding programs in animal husbandry, particularly in
rabbit breeding, aim at the systematic improvement of the genetic potential of
populations. This can be achieved through the intensive use of animals with high
breeding value; however, accurately predicting the expression of quantitative and
qualitative traits is complicated by the significant influence of polygenic factors and
the diversity of rearing conditions [1-3]. Traditional evaluation methods often do
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not fully account for the complex relationships between genotype, environment, and
animal relatedness, which reduces the accuracy of breeding decisions [4, 5].

In this context, modern methods of genetic evaluation gain particular
importance, especially the inclusion of gene polymorphism data associated with
economically important traits into breeding models. In rabbit breeding, informative
genes include those affecting meat productivity (notably, the myostatin gene) and
reproductive traits (notably, the progesterone receptor gene) [6-12]. The integration
of molecular-genetic approaches with traditional breeding methods provides a more
comprehensive and reliable assessment of animals, allows for more informed
selection of parental pairs, and enhances the efficiency of breeding programs [13].
In particular, the BLUP method allows for simultaneous consideration of familial
relationships among animals, as well as fixed and random effects, enabling unbiased
and highly accurate estimates of breeding value [14-17]. This makes breeding
decisions more scientifically grounded, ensuring a consistent increase in genetic
progress.

In Ukraine, studies on genetic polymorphism in rabbits and its integration with
BLUP evaluation remain limited. Therefore, the aim of our work was to investigate
the association of polymorphic variants of specific genes in Poltava Silver breed
rabbits with the expression of economically important traits, as well as to perform
BLUP evaluation to optimize animal selection and improve the efficiency of
breeding programs.

Materials and methods. For the experiments, blood samples from Poltava
Silver breed rabbits (n = 500) were collected from the ear vein using a disposable
syringe and a Vacutainer-type vacuum system with either ethylenediaminetetra-
acetic acid (EDTA) or sodium citrate as anticoagulants. The animals were
maintained under the conditions of the rabbit farm at the Cherkasy Experimental
Bioresource Station of NAAS, and were evaluated according to the “Instructions for
Rabbit Appraisal” [18]. DNA was isolated from blood using the standard
commercial kit “DNA-Sorb V” following the manufacturer’s recommendations.
Amplification of the myostatin and progesterone receptor genes was performed,
followed by restriction digestion using primers and restriction enzymes described in
the studies by Fontanessi (2008) and Argente (2010) [6, 12]. Electrophoretic
separation of the restriction DNA fragments was carried out in a 2% agarose gel
using Tris-borate electrophoresis buffer. The results were visualized on a
transilluminator under ultraviolet light at a wavelength of 300 nm after staining the
gel with ethidium bromide.

The BLUP evaluation of male rabbits was based on the mixed model equation:

y=Xb+Zu+te (2);

where: y is the vector of observations of dimension N; b is the vector of fixed effects
of dimension p; u is the vector of random effects of dimension g; e is the vector of
residual effects of dimension N; X is the incidence matrix for fixed effects; Z is the
incidence matrix for random effects.
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The reliability of BLUP estimates (REL) was calculated using the following
formula:

n .
REL = = 2

where n is the number of the rabbit offspring and h?is the heritability coefficient
Statistical data analysis was performed using Statistica v. 10, GenStat v. 11,
and BLUPF90 [19, 20]. For the calculation of population-genetic parameters, the
computer program Popgene v. 1.32 was used.
Results of research. Analysis of the MSTN gene polymorphism (C34T)
showed that the T allele occurs more frequently in the rabbit population than the C
allele, exceeding it by 11% (p = 0.05) (table 1).

Table 1. Genotype distribution of CC, CT, and TT of the MSTN gene in
Poltava Silver breed rabbits (n = 300)

Distribution e T 1T
Count % Count % Count %
Actual 12,0 23,5 24,0 47,1 15,0 29,4
Expected 11,3 22,2 25,4 49,8 14,3 28,0
Statistics df=2, st =5,99, f=0,02, p>0,05

2
Notes: df — degrees of freedom, X - Pearson’s chi-square test, p — significance
level.

This indicates a predominance of the T allele in the studied animal lines. The
PGR gene polymorphism (G2464A) showed a similar trend: the frequency of the A
allele was higher than that of the G allele by 7.2% (p < 0.05), indicating its
prevalence among rabbits in the overall sample. It was found that there was no
statistically significant difference in the distribution of myostatin gene alleles

2 2
between male and female Poltava Silver breed rabbits (df=1, 4 «+=3,84, X +=0,007,
p<0,05). Analysis of the observed and expected genotype distribution of Poltava
Silver rabbits for the myostatin gene polymorphic variants showed that the

2
population structure conforms to the Hardy—Weinberg equilibrium (df=2, X st

2
=599, X (=0,034, p>0,05).

Based on the genotyping results of female Poltava Silver breed rabbits for the
G2464A polymorphism of the PGR gene, the observed genotype distribution
showed that the proportion of GG homozygotes was 18.3% (300 individuals), while
the proportion of AA homozygotes was almost twice as high (31.7%). Heterozygous
GA females accounted for 50% of the total examined sample (table 2).

The genetic diversity of Poltava Silver breed rabbit lines was assessed using
Wright’s fixation index (F). A positive F value was obtained for MSTN, indicating
the presence of a predominance of heterozygous individuals in the population.
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Table 2. Observed genotype distribution of female Poltava Silver breed
rabbits for the progesterone receptor gene polymorphism (n = 300)

Genotype Count, n Proportion, %
GG 55 18.3
GA 150 50.0
AA 95 31.7
Together 300 100

The inbreeding coefficient (Fis) differed between the two genes. For MSTN, it
was higher, which may indicate a slight deficit of heterozygotes, whereas for PGR,
Fiswas low, suggesting greater adherence to panmixia and a lower risk of inbreeding
in the studied lines (table 3).

Table 3. Heterozygosity and Wright’s fixation index of Poltava Silver breed
rabbits for the MSTN gene C34T and PGR gene G2464A polymorphisms

Heterozygosity Wright’s
Gene Ho He fixation index
MSTN 0,471 0,487 -0,05
PGR 0,491 0,530 -0,08

A selection index was proposed for evaluating the breeding value of rabbits
based on reproductive performance and average daily gains, calculated using BLUP
AM estimates. It included the following data: y — vector of observations; b — vector
of fixed effects; g — vector of fixed effects of genotypes for individual polymorphic
variants of the MSTN and PGR genes; a — vector of random additive genetic effects;
e — vector of residuals; and X, W, Z — the corresponding incidence matrices. This
selection index can be applied in different rabbit breeding systems, taking into
account the technological features of each system (reproduction rhythm, timing of
weaning). BLUP indices for assessing the breeding value of male Poltava Silver
breed rabbits based on the reproductive performance of their daughters (number of
weaned Kits at 35 days per female) were distributed similarly.

The highest BLUP index values were observed for males 1727215 (+0.140),
2118127 (+0.087), and 1514156 (+0.045). These corresponded to relative breeding
values of 102.3%, 101.5%, and 100.7%, respectively. The highest absolute breeding
values were observed in males 1727215 (+0.199), 2118127 (+0.357), and 1522145
(+0.046), for which the BLUP indices were calculated. The reliability of the breeding
value estimates for the rabbits ranged from 70.1% to 75.9%.

The values of the selection index for Poltava Silver breed rabbits ranged from
0.015 to +0.157. It was found that in the dataset of Poltava Silver breed rabbits used
for animal evaluation, the quantitative composition of the sires that were assessed
became more uniform over the period 2022—-2025.

To evaluate the selection potential of rabbits from two lines (1871817 and
1811231), the G-BLUP method was applied, taking into account polymorphisms of
the MSTN and PGR genes. According to MSTN indicators, line 1871817 was
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characterized by a BLUP index of 1385, EBV of 1.458, and REL of 1.847, indicating
a high selection potential and reliable performance prediction. Line 1811231 showed
slightly lower values — BLUP 1342, EBV 1.392, and REL 1.805 — which also reflect
good breeding value, but with slightly lower stability of the estimates.

Regarding reproductive performance based on the PGR polymorphism and the
number of weaned Kits, line 1871817 had a BLUP index of 5.81, EBV of 0.292, and
REL of 0.615, whereas line 1811231 had a BLUP index of 5.68, EBV of 0.274, and
REL of 0.603. This indicates a potentially high reproductive potential for both lines,
with line 1871817 showing a slight advantage.

Analysis of the evaluation results as of 2025 revealed a relationship between
the number of daughters involved in the assessment and the strength of the
association between the obtained breeding value estimates (table 4). The correlation
based on the number of daughters used to calculate the EBV index was 0.512 (p >
0.05). The highest BLUP index values were observed for males 1847213 (+0.157),
1871817 (+0.149), and 1894136 (+0.154). These corresponded to relative breeding
values of 103.3%, 101.5%, and 100.7%, respectively. The reliability of the breeding
value estimates for the rabbits ranged from 75.1% to 81.3%.

Table 4. Correlation between BLUP indices of male Poltava Silver breed
rabbits and the average productivity and reproductive performance of their
daughters (n = 500)

Productivity and Selection-genetic
BLUP-index reproductive performance 1on-g
index
of daughters
Productive traits +0,71* +0,82*
Reproductive traits +0,78* +0,67

Note: * p>0.05

As a result of the conducted research, a comprehensive BLUP AM evaluation
of the breeding value of Poltava Silver breed rabbits was performed, taking into
account polymorphisms of the myostatin (MSTN) and progesterone receptor (PGR)
genes, as well as the influence of paratypic factors. The results obtained confirm the
importance of integrating molecular-genetic data into breeding programs to improve
the accuracy of genetic predictions. At the same time, the assessment of sire breeding
values based on meat and reproductive performance allowed the identification of
animals with the highest selection advantages. The G-BLUP analysis performed for
two lines (1871817 and 1811231) confirmed the effectiveness of using MSTN and
PGR markers in predicting breeding value, demonstrated correlations between
genotype and phenotype, and proved the feasibility of applying molecular-genetic
support in rabbit breeding.

The data obtained indicate that the combination of BLUP models and genetic
markers provides a more accurate and comprehensive assessment of breeding
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potential, and, therefore, represents a promising tool for enhancing the efficiency
of selection programs in rabbit breeding.

Conclusions. In this study, a population-genetic analysis of molecular
polymorphisms in rabbits was conducted for the C34T MSTN and G2464A PGR
genes. Using the G-BLUP method, genetic variability between lines was
demonstrated for live weight and the number of weaned kits, allowing the selection
of animals with superior genetic traits for further breeding.
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THTETPAIIISA BLUP-MOJIEJIEN 1 MOJIEKYJISPHO-TEHETUYHOI'O
AHAJII3Y B CEJIEKIIIi KPOJIIB ITIOPOJIM IMOJTABCHKE CPIBJIO

eBuenko €. A., T'onuap O. @., I'agpurr O.M., bioresurs.ck@ukr.net

Yepracvka docniona cmanyin biopecypcie HAAH

Y pobomi npedcmaeneno pesyromamu KOMNJIEKCHOI 2eHemu4HOi ma
cenekyiinoi OYiHKU KpONi@ MNOpoOuU NONMABCbKe CPiOA0 13 3ACMOCYBAHHAM
memooonoeii BLUP AM y noeonanui 3 ananizom noaimopghiamy eenie miocmamumy
(MSTN) ma npozcecmeponosozo peyenmopa (PGR). Awnaniz uacmom anenie i
2eHOmuUnNie 3aceioyus eionosioHicme nonyaayii pisnosasi Xapoi—Bauinbepea 3a
eenom MSTN ma euseue osoxiacmepny cmpykmypy 3a cenom PGR, wo 3ymoeneno
IHMEHCUBHUM CeNeKYIUHUM SUKOPUCIAHHAM OKpeMux Niniil, 30kpema ainii I paga.
Yacmoma anena T (MSTN) oocmosipno nepesuwysana C, a anens A (PGR)
nepesaicas nao G. Iozumuenuii indexc gixcayii F ona MSTN exa3sye na nepesazy
2emepo3ucom i 00CMamHill pigeHb 2eHeMUYH020 PI3HOMAHIMMSL.

Pospobnenuii cenexyivinuii inoexc BLUP AM, inmeepoeanutl i3 MONEKYISAPHO-
2eHeMUYHUMU OAHUMU, O0380IUE KOMNILEKCHO OYIHUMU AK M SICHY NPOOYKIMUBHICID,
max [ eiomeopny 30amuicme meapun.3a pesyromamamu BLUP-oyinku (2022—
2024) natisuwyi 3navenus naeminnoi yinnocmi ompumanu camyi 1727215, 2118127,
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1847213, 1871817 ma 1894136 (0o +0,157) 3 sucoxoro nadiinicmio oyinku (REL
0o 81,3 %). Busaeneno Kopeiayilo Mixc KilbKicmio 004OK Y OYiHYi ma moyHiCmio
EBV (r = 0,512). Jlinia 1871817 npodemoncmpyeana MakCuMaibHi 3HAYEHHS 30
2enom MSTN (BLUP 1385, EBV 1.458) i nepesazy 3a penpodykmusnumi. O3HAKAMU
nopisuano 3 niniclo 1811231 (BLUP 5.81 npomu 5.68), o6uosi nainii
Xapaxkmepu3sy8anucsa 8UCOKUM CeeKYIUHUM NOMEHYIaIoM i CmadiibHICMIO NPOSHO3Y
(REL 0.603-0.615).Ompumani pesyromamu niomeepoxicyroms epekmueHicno
inmezpayii MONEKYIAPHO-2EHEMUYHUX MAPKEPI8 Y CeNeKYilini npozcpamu Kpouie
nopoouU NOAMABChKe Cpibo ma OeMOHCMPYIOmb NEPCREKMUBHICIb GUKOPUCAHHS
BLUP i G-BLUP mooeneii 0ns nioSuwjeHHs mouyHOCMi 2eHemuyHoi OYiHKU U
PAHHBLO20 NPOSHO3YE8AHHS CENEKYIUHO20 NOMEHYIANY MEAPUH.

Knrouosi cnosa: xponi, inoexcha oyinka, BLUP, MSTN, PGR, nieminna
YIHHICMb, 2EHeMUYHUL ROJIMOPQDIZM.
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HPOAYKTUBHI NOKA3HUKHU MOJIOJHSIKA KPOJIIB ITPH
BUKOPUCTAHHI KOPMOBOI TOBABKHU «HYTPLI SE»

lEaplfmo B. C., kano. c. 2. nayk, doyenm,
l.HyHI/IK H0.M., kano. c. . Hayk, ooyenm,
lKauapa6a O.A,, kauo. gem. Hayk, OoyeHm,
JTo6oiixo FO.B., 0-p c. 2. Hayk, npogecop,
2Cauyk P. M., 0-p 6em. nayx, npoghecop,
Ulenwmun 1.C., acucmenm.

YUlveiecoxuii nayionansuuii ynisepcumem emepunaphoi Meouyuny ma
biomexnonoziii imeni C. 3. Tocuyvkozo,
eya. [lexapcoka, 50, m. Jlvsis, 79010, Ykpaina
2Pignencoruil Oepoicagrutl eymanimapHull yuigepcumem, 8yi. Ilnacmosa, 29-a,
M. Piene, 33028, Vxpaina sachuk.08@ukr.net

Y cmammi nasedeno pesynemamu Hayko80-20cnodapcvko2o O00CHIOHCEeHH,
NPUCBAUEHO20 OYIHYL 6NAUEY 8000PO3UUHHOI KOpMO8oi dobasku «Hympin Se» na
nPOOYKMUGHI ma 0io102I4HI NOKAZHUKU MOJOOHSKA KPOLIE KANiOPHIICLKOI nopoou
6 nepioo 8i020dieni. AkmyanbHicmb pobomu 3yMOGIeHA HeOOXIOHICMIO NIOBUWYECHHSL
epekmusHOCMi  KpONIGHUYMBA — WUIAXOM — Onmumisayii  200i6ni,  30Kpemd
BUKOPUCMAHHS CYYACHUX KOPMOBUX 000ABOK, WO MIiCMsmb KOMNIEKC BIMAMIHIE,
HEe3AMIHHUX AMIHOKUCIIOM [ MIKpoeneMenmis, 30Kpema ceneny, Axuil eidiepac
8AHCIIUBY POJIb Y MEMAOOIIYHUX NPOYECax, IMYHHOMY 3aXUCmi ma pocmi meapuH.

Jocnidoicennss npogodunucs 6 ymogax npugamuoi kpoaegepmu Pisnencokoi
obnacmi y 2024—2025 pokax na 160 eonosax 43-0enno2o MONOOHAKA KPOLG, AKUX
0y10 po3nodineHo Ha KOHMPONbHY mMa Mpu OOCHIOHI epynu 3a NPUHYUNOM Nap-
ananozie. Kponi koumponoHoi epynu ompumyseanu OCHOSHUlL payion ez 0obasku,
Mooi K MEAPUHAM OOCTIOHUX 2PN 3 800010 OJil HANYBAHHS 320008Y8A1U KOPMOBY
0obasky «Hympin Se» y 0ozax 0,25; 0,5 ma 1,0 ma na 20108y Ha 000y 8i0N0BIOHO,
30 peKOMeHO0BAHOIO0 CXeMOI0 3acmocy8ans. [Ipomazom excnepumenmy oyin08aIU
OUHAMIKY JHcugoi macu, abcoatrommi, cepeonbo000068i ma GiOHOCHI nNpupocmu, d
MAaKoi#C NOKAZHUKU 30epedceHoCmi MOTOOHAKA.

Bcmanosneno, wo epexmusnicmo eniugy 000a8Ku iCMOMHO 3a1edCaAld 8i0
pisHs i1 esedennss 00 payiony. Haiikpawi pesynemamu ompumano y Opyeii
Odocnionin epyni, de 3acmocogysanu «Hympin Se» y 0o3i 0,5 mn/2on./000y. V yux
meapuH GiOMiueHO OOCMOBIpHe NIOSUWEHHS THMEHCUBHOCMI POCHY, HAUDIILUUL
abcomomuuil npupicm Hcugoi macu 3a eecv nepiod eideodisni (1800 2), euwi
€epedHb0000061 NPUPOCMU MA MAKCUMALbHY HCUBY MACY HA MOMeEHM 346010 Y 77-
0obosomy eiyi, sxa nepesuwgysara xoumpons na 0,11 xe (3,55%; p<0,001).
Boonouac 36epesicenicmo monoonaxa y yiu epyni cmanosuna 100%, wo ceiouume
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npo 006py neperHocumicmv 000asKu ma il NO3UMUSHUN 6NJIUE HA 3A2ANbHUL
Qizionociunuil cman meapun.

3acmocysanns dobasku y nuxcuii (0,25 mn/zon./000y) ma euwii (1,0
M/2071./000y) 003ax He 3ab6e3neuysano aHAl02IYHO20 NO3UMUBHO20 epexkmy ma
CYNPOBOONCYBANOCS  ZHUNCEHHAM NPOOYKMUBHUX ~NOKA3HUKIE 1, V 6UNAOKY
MAKCUMAnbHOI 003U,  3MeHweHHAM 30epedxcenocmi noeonig’s. Ompumari
pe3yrbmamu 008005Mb OOYLIbHICIb 8UKOPUCIAHHA KOPpMOB0oi dobaexu «Hympin
Se» 6 onmumanvhiti 003i 0,5 mn Ha 2ono8y Ha 000y K eeKkmusHo2o 3acoby
niO8UWEeHHs. NPOOYKMUGHOCMI A 300MEXHIYHUX NOKA3HUKIE MONOOHSKA KPOJiE )
NPOMUCTOBUX T (hepMePCLKUX 20CHO0apCmaax.

Knrouosi cnoea: kponienuymeo, MONOOHAK KpOIi8, KOpMO6a 000asKa,
«Hympin Se», owcusa maca, inmencusnicms pocmy, aOCONOMHULL Npupicm,
cepednbo000086Ull npupicm, 30epexceHicmo, 8i0200i6/Is.

AkTyaibHicTh. [IpogoBonpya Oe3neka KpaiHM 3a OCHOBHHUMH TIPOAYKTaMHU
Xap4yBaHHS € OJTHUM i3 TOJIOBHHX 3aB/IaHb OyIb-AKOI A€pKaB1, MalOYH BUpIlIaIbHE
3HAYCHHS JJIs T0OpoOyTY Ta CTaOlIBHOCTI KpaiHu.

CitbChKe TOCTIONAPCTBO CHOTOMIHI IepeOyBae Ha eTari aKTUBHOTO PO3BHTKY, i
B Iilf cHUTYyaIlil Ba)KJIMBIM 3aBIAaHHSM € HE JHIIe 30UIbIIeHHS 00CcATY BUPOOHUIITBA
TBapPUHHUIIBKOI MPOAYKINI, a i BUKOHAHHS BUMOT MO0 ii SIKOCTi, €eKOHOMIYHOT
BUT'OJ Ta 3aTpeOyBaHOCTI HA PUHKY.

VYHIKaJIbHOI 0COOJIHMBICTIO KPOJIiB, € IXHS BHCOKA IUIOMIOYICTh Ta IIBUIKICTH
POCTY, 1110 J103BOJISIE IIBUJIKO OTPUMYBATH 3HAUHY KUIBKICTh MPOAYKTIB 320010 [1-
6].

VY cyuacHHMX yMOBax BEJICHHS Tally3i KpOJNIBHHUITBA aKLEHT 3pO0OJIEHO Ha
PO3BENICHHI Ta yTPUMaHHI KpOJIB, TOJI SIK MUTaHHSA IXHBOI TOIIBII, BKIIFOYAIOUN
BUKOPHCTaHHS 100aBOK, 3aJIMIIAIOTECS MEHII BUBYCHUMH [7-8].

AKTyaJlbHOIO 3aJIMIIAEThCs MpoOJIeMa 3acTOCYBaHHS pi3HHX KOPMOBHX
J00aBOK, MYJBTHBITAMIHHHX KOMIDIEKCIB, $Ki MICTATh HE JHIIE MiKpo- Ta
MaKpOeJIIEeMEHTH, a i He3aMiHHI aMiHOKHCIIOTH, BiTaMiHH, JIJIs 30aradeHHs PalioHiB
kpoumis [9-11].

Kopmogra n06aBka «HyTpin Se» € oaHi€r0 3 BiIHOCHO HOBHX J00aBOK, sKa
3HalllluIa 3aCTOCYBaHHs B PI3HHUX Tally3six TBapuHHULTBA. [IpoTe 10 TenepimHporo
yacy BOHA He HaOyJa MIHUPOKOrO MOIIMPEHHS Y cdepi KPOTiBHULTBA. Y 3B’SI3KY 3
UM, JIOCHIJDKEHHSI BIUIMBY KOPMOBOI J00aBKM Ha OCHOBI MYJIBTHBITaMiHIB Ta
€CeHIIaTbHUX aMiHOKHCIIOT Ha 300TEXHI4HI MOKAa3HUKH HAa CHOTOJIHI CTaHOBHUTH
0cO0JIMBY aKTyaJIbHICTb.

Merta fgocCTiIKeHb - BHUBYHTH Ta OIHUTA TPOAYKTHUBHI 1 Oionoriuni
MOKA3HMKH MOJIOJIHSIKA KPOJIiB 32 BUKOPUCTaHHS KOpMOBOI 100aBkK «HyTpin Se».

Marepiann i meromm pocairkenb. B yMoBax mnpuBatHOiI Kposedepmu
ocobucroro censtHCbKOrO rocrnojgapcrsa Mankesuu B.B. c. Tyunn PiBHeHCBKOTO
paiiony PiBHeHCBKOT 067acTi, B epion 3 2024 mo 2025 poku IpOBOAIIIICS HAYKOBO-
TOCIOaPCHKi TOCIiAN, TPUCBSUEHI BUBYCHHIO BIUIMBY KOpMOBOi 106aBku «HyTpin
Se» (O.L.KAR, Vkpaina) Ha NpOAyKTHBHI Ta OiOJOTiYHI ITOKa3HUKH MOJIOIHSAKA
KPOJIB.
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«Hytpin Se» B 1 xr mictuts 20000000 MO BiTaminy A, 1250 mr Bitaminy By,
2500 mr Bitaminy B2, 1750 mr BiTaminy Be, 7,5 mr BiTaminy B1o, 20000 Mr BiTaMiny
C, 1000000 MO 5 Bitaminy Kz, 6500 mr kameiito manToTeHaTty, 18000 mr
HikoTuHaMiny, 40 mr domieBoi kuciotu, 4000 mr mizuny, 4000 Mr MeTioHiHy, 600
Mr Tpuntodany ta 33 Mr ceneHy. BoHa Mae BUTIJISA JKOBTOTO KPHUCTATIYHOTO
MOPOIIKY 3i cinabkuM crenugpiyauM 3amaxoMm. [Ipenmapar mae dacyBaHHI Yy
MOJTIETHIICHOBUX TMakeTax 3 ¢oybru mo 15 ri 100 r, y mmactukoBux 6ankax mo 0,5 i
1 Kr Ta MONIETUICHOBUX MillKax 1o 25 kr. Bmict oxHoro makera 15 v «HyTpin Se»
po3uuHsn y 30 71 BOAM U1 TUTTS.

[Ipotsirom TpbOX MicsILiB, i3 cepHs MO XKOBTeHb 2025 poKy, Ha KPOIiBHUYIH
¢epmi MankeBudy B.B. mnpoBonauBcs HayKOBHH EKCIIEPUMEHT 3 BHBYCHHS
GioJtoriuHO1 1if Ta BU3HAUSHHS ONTUMAaJIBHOTO 103YBaHHS HOBOT KOPMOBOT J0OaBKH
«Hytpin Se». [{ns uporo Oyno BiniOpano 160 rosiB MosogHsKa KpoJiiB y Bimi 43
ITHIB KaJTi(hOPpHINCHKOI TOPOAH, SIKHX OyII0 pO3iIeHO Ha YOTHPH rpymna 1o 40 romis
y KOXHIA. BimnmydeHHs MONOAHSAKa BiA KPOJEMAaTOK 3IIHCHIOBAM 3TiITHO 3
BUPOOHMYHMM KaieHmapem miampueMcTBa Ha 2025 pik. [licmsa BimmydeHHs BCiX
KpoutiB OyJ10 3Ba’KEHO Ta PO3MOAIICHO 3a MIPUHIMIIOM I1ap-aHAJIOTIB 3 ypaxyBaHHIM
BiKy, *HMBOI MacH Ta ()i3i0JIOTIYHOTO CTaHy: ONHY KOHTPOJNBHY Ta TPH IOCIIIHi.
Cxema HayKOBO-TOCIIOIaPCHKOTO OCHI Ty MpeCcTaBiIeHa B Ta0. 1.

Tabauus 1. Cxema HAyKOBO-TOCNOJAPCHKOI0 10CTiY

KinbkicTb o
I'pyna o 1 ‘YMoBU roaisil Cxema 3acTocyBaHHs 100aBKU
OcHOBHHUII patioH N
KontponsHa 40 (OP)p 8 Bbes kopMoBoi 106aBKH
Jlocmiana I 40 C/)P +/O’265 . BurmoroBaHHs 106aBKH 3
MJI/TOJL./ 100y BOJIOIO BIIPOIOBK YOTHPBOX
. OP+0,5 HiB, 3 HACTYITHOIO
Hocminna II 40 . JUHLB, y
MJI/TON./ 00y JIBOTHKHEBOIO TIEPEPBOIO Ta
. OP+ 1,0 MOAAJIBIIIM HAITyBaHHSM I1Ie
Hocmigna IIT 40 MIT/ToIL/106y * YOTHPH JIHI MOCIILTH

Hpumitka: *0oza eeedenns kopmosoi 0obasku «Hympin Se» 0o OP.

KopMmoBy n00aBKy TBapvHH OTPUMYBAJIU 3 BOJOIO IIiJ] Yac HAIllyBaHHS uepe3
ABTOIONIKK MPOTATOM YOTUPHOX IHIB IOCHUIb, 3 TEPEpPBOI0 y JBA TIKHI, 3
HOJANBIIMM HAIlyBaHHSAM IIE NPOTIrOM YOTUPBOX IHIB (3TiAHO 3 iHCTPYKLIEHO i3
3acrocyBaHHs «HyTpin Se»). Becb MOJOAHSK, BIANOBIIHO 0 MPOTpaMu TOJIBII,
OTpPUMYBaB IIOBHOpALiOHHUH KOMOikopM 0e3 oOmexeHb. KpomiB ycix rpyn
YTPUMYBAJIN B OKPEMHX KJITKaX 3a OJJHAKOBHX YMOB, IIO BiANOBIaJIM CaHITapHO-
TiITIEHIYHUM HOpMaM.

Ilig wac excmepuMEHTy 3a BCiMa TBapWHAMH 3IIHCHIOBAJIN pETyISPHHUHA
MOHITOPHHT, OCOONMBY YyBary MpUIUIAIOYN iXHifl TOBEAIHKOBIH aKTHUBHOCTI,
arlleTUTy, CTaHy 30BHIIIHBOTO BHIJIILY BOJIOCSHOTO IOKPUBY Ta XapakTepy
MPUPOAHNX BHIIICHB.
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3 MeTOI0 BUBUCHHS BIUIMBY KOpMOBOi n00aBku «HyTpin Se» Ha mpoxyKTHUBHI
Ta 0I0JIOTIYHI 0COOIUBOCTI MOJIO/HIKA KPOJIB OYJIO MPOBEACHO KIIHIYHUN OIS
TBapHH.

B ycix rpymax Oymo mpoaHaTi30BaHO IHTEHCHBHICTH POCTY Ta PO3BHUTKY
TBapHH (IMHAMIKA TPUPOCTIB )KUBOI MACH, a TAKOK aOCOIOTHHIM, CEPENHBOI000BHIA
Ta BIXHOCHUI TPHUPOCTH B pi3HI NEpiOgM BUPOIIYyBaHHSI). Y KOXHIA Tpymi
BHU3HAYANN 30€peKEHICTh MOJOJHSKA MUITXOM OOJIIKY Tagexy 3a Bech Iepiof
MPOBEIECHHS HAyKOBO-TOCIIOAPCHKOr0 aociigy. sl OLIHKKM POCTY MOJIOAHSKA
MPOBOJINIIY 1H/IMBITyaJbHE 3BaXKyBaHHS Ha €JIEKTPOHHMX Barax, 3 TouHicTio 10 0,01
KT, Ha NOYaTKy ekcrepuMmenty (Ha 43 100y), a motiMm Ha 50-y, 57-y, 64-y, 71-y i
nepen 3a6oem (y 78-no6oBomy Biri) [13-14].

Manimyssiiii Hax TBapUHAMH 3IMCHIOBAIM BINMOBIMHO JIO ICHYIOUHX
HOPMAaTUBHHUX JIOKYMEHTIB, 110 perIaMEHTYIOTh OpraHizamito  poOiT i3
BUKOPHCTAHHAM  CKCICPUMCHTAIBPHHX TBAapHMH 1 JOTPUMAHHSA NPHHLIHUIIB
«EBpONEHNCHKOT KOHBEHIIIT PO 3aXUCT XPEOSTHNX TBAPHUH, 1[0 BUKOPHCTOBYIOTHCS B
EKCIIepUMEHTAIbHNX Ta IHIINX HayKoBUX nurax» (CtpacOypr, 1986) [15-17].

PesynabTaTnn gocaigkeHHs Ta ix oOrosopenHs. [limz dYac HaykoBo-
TOCIIOZAPCHKOTO €KCIePUMEHTY Oyiia NMpOBeleHa OLliHKa MPOJYKTHBHUX SKOCTEH
MOJIOTHSIKA KPOJIiB Ha BiITOMIBIIL.

BikoBa arHaMika )KUBOI MaCH MOJIOJHSIKA KPOJIiB Y Pi3HI MEPioax BIATOIIBII,
Mpe/ICTaBICHA HA PUCYHKY.

3,5
3
2,5
2

15
1
0,5
0

43 noba 50 moba 57 mob6a 64 moba 71 moba 77 moba

B Kourponpaa B Jlocmigna M II docmigaa M IIT Jocmigna

Puc. BikoBa nuHamika :KUBOI Macu MOJIOIHSIKA KPOJiB HA BiAroaisii, Kr

3a pesynbTataMM JOCIHIJKEHb, NPOBEACHUX JUIS BU3HAUEHHS ONTHUMAJIBbHOI
KOHLIEHTpaLii KopMoBoi 1o6aBku «HyTpin Se» mis kposiB, Oys0 BCTAHOBJIEHO, 110
MOJIOAHSIK TIEpIIOi JOCIIIHOI I'pyNH MOKa3aB MOBIUIBHIMINK PICT MOPIBHSIHO 3
MOJIOZHSIKOM KOHTPOJIBHOI, IKa HE OTpUMYBaja 100aBKy. /lo MOMEHTY 3aBEepIICHHS
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excriepuMeHTy (Ha 71 mo0y) xKKBa Maca KpOJIiB MEepIIOT AOCTIIHOI IPYIH CTAHOBHJIA
2,53 kr, mo Oyino Ha 0,24 KU JOCTOBIpHO MEHIIE, HIK Y KOHTpOJbHii (8,66%;
p<0,001). ITpm 3a60i y Biti 77-u AHIB )kWBa Maca TBApUH CTaHOBMIA 2,92 KT, 110 Ha
0,18 kr (5,81%; p<0,001) Gys0 HOCTOBIPHO MEHIIE KOHTPOIO Bimmoimmo. ITi
pe3yIbTaTH MOXKYTh OyTH OLTBIIO0 MIpOIO ITOB’A3aHI 3 HEMPABIIIEHO MilTiOpaHOI0
Ta HE ONTHMAJIBHOIO KOHIIEHTpAIli€r0 KopMoBoi mobaBku «Hytpin Se» mis nanoi
TPYTH KPOJiB.

Moo tHSIK KpOJIiB APYTol 1OCIiTHOT IpyX MaB OiIbII BUCOKUH IIPUPICT KHUBOT
Macy B Pi3Hi NepioAM BiATOAIBII MOPIBHSHO 3 TBapWHAMHU KOHTPOJIGHOI Ta 1HIIHMX
JOCTIMHUX Tpyr. MoJoaHsIK Iiel TpymH pic iHTeHcuBHiIe 3 50 mobu i 10 320010 y
Billi 77 110, HI’ MOJIOJHAK KOHTPOJIBHOI rpynu. JlocTOBipHUI IpHUpicT iIXHBOT KMBOT
macu Ha 64 100y cranosus 0,11 xr (4,40%; p<0,05), na 71 106y — 0,14 xr (5,05%;
p<0,05), a 710 KiHIS eKCTIEpUMEHTY KHBa Maca nocsaria 3,21 kr (p<0,001), mo Ha
0,11 kr (3,55%) Oinbure, HiX y KOHTpoNbHOI rpynH. OTXe, BBEICHHS TO0aBKH 3
nmosyBaHHAM 0,5 Mu/Ton./mo0y B pamioH Oyino OuTbIn e(peKTHBHUM UIS TOMIBII
KPOJIB.

Taxo>x MOXXHa BIJ3HAYHUTH, 110 y MOJOAHSIKA KPOJIIB TPETHhOI JOCHIITHOI TPYIIH
MPUPOCTH JKABOI MacH B Pi3HI MEpioAH BIATOMIBII 3HAXOAWIHACSA HA CEPETHHOMY
PiBHI MOPIBHSAHO 3 IHIIUMU HociimHUMH Tpynamu. Ha 50-if meHp ixHS KuBa Maca
cranoBuna 1,81 kr (5,73%; p<0,01); na 64-i1 — 2,38 xr (4,80%; p<0,01), a mo
MoMeHTy 3a60t0 (y 77 1i0) Bona gocsria 3,05 kr, mo Ha 0,05 kr (1,61%; p<0,05)
JIOCTOBIPHO MeEHIIIe, HiXK Y KOHTPOJIBHOI rpynu. Lle Moxke CBIIUMTH IO Te, 10 JaHa
KOHIICHTPAIIiS B PalliOHI TAKOXK HE OyJia ONTUMATBHOK Ta €(DEKTUBHOIO IJIs TOJIBII
KpOJIiB.

3rigHo 3 pHC., IPH BUKOPUCTaHHI KOPMOBOi 100aBkH «HyTpin Se» y KibKOCTI
0,5 mi/ron./noby (mocmimna rpyna II) crocTtepiraethCsi A0CTOBIpHE 301NIBINICHHS
JKMBOT MaCH MOJIOJTHSIKA KPOJTiB Ha BiroAismi 3 50 1 10 77 mobu (10 MOMEHTY 3a0010)
MOPIBHAHO 3 KpoJisiMH iHmuX rpyn. Lled ¢akt miarBepmxye epeKTHBHICTh TaHOI
KOHIICHTpAIIil B pallioHi TBapHH.

TakuM 4YMHOM, BKJIOUEHHS B pAlliOH KpOJIB KOPMOBOi BOJOPO3YMHHOI
nobasku «HyTtpin Se» y kimbkocti 0,5 MJI Ha TOJIOBY Ha OOY BUSBUIIOCS HAHOUIBII
e(EKTHBHHUM, III0 MPHU3BEJIO 0 JAOCTOBIPHOTO 301JIBIICHHS XUBOT Macu KpouiiB I
JocmigHol Tpymu g0 MomeHTy 3a6oro (y Bimi 77 mi6) wa 0,11 xr, abo 3,55%
(p<0,001). IIpu oMy 30epexKeHICTH MOJIOAHAKA y MPOLIEC] BiATOAIBII CTAaHOBHIIA
100%, 1m0 cHOpUsIO MiJBUIIEHHIO BH)KMBAHOCTI TIOTOJIB’S, BPaxOBYIOUH
(hiziomoriyEMK cTaH KPOJIB Ta 3aJ0BONBHSAIOYM BCi iXHI MOTPEOM B MOXHUBHHUX
pEeYOBHHAX.

VY 1abn. 2 BinoOpakeHO 30epekeHicTh Ta BUOpPAaKyBaHHS MOJIOJHSKA KPOJIiB
BITPOJIOBXK MEPIOTY TOCITIIKCHB.

30epekeHIiCTh  MOJIOAHSKA KpOJIIB Y  KOHTPOJIBHIH — rpymi, Je He
BUKOPHCTOBYBanacsi kKopMmoBa pobaBka «Hytpin Se», cranoBmina 95%, mo
BiJIMOBiae 3arudesi ABOX TONIB MPOTATOM YChOTO eKcrepuMeHTy. Lle 3ymoBieHO
3aXBOPIOBAHHSIMU OpPTaHIB TpPaBJICHHS, SIKi BUHUKAJIM B PE3yJIbTaTi CTpecy Ta
MOJIaJIBIIIOTO TEPEBECHHS MOJIOIHSAKA Ha OCHOBHUH parfion. Hanpuknan, 6inkoBe
MIEPEroIOByBaHHS CTBOPIOE i/1€alibHi YMOBH AJISI PO3BHTKY KOKIWIIN. Y mepmriit
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JOCIHIiAHIN Tpyni 30epexeHicTs MojoaHsKa Oyia Ha piBHI 97,5%. BubpakyBanHs
OIIHi€1 TOJIOBH B aHiH TPyTIi NOB'A3aHE 3 TPABMOIO KiHITiBKH.

Ta6auus 2. 36epexkenicTy Kpoais, (N=40)

['pyna
TToka3uuk IociigHa
KOHTPOJIbHA I T m
30epexcenicth 95,00 97,50 100,00 87,50
norouis’s1, %
BubpakyBanas
KpOJTiB y Tiepion 2 1 - 5
JIOCITI Y, TOJL.

VY nmpyriii gociiaHIN TpyIi 30€peKEeHICTh MOJIOTHAKA OCATIIa MAKCUMAILHOTO
piBast y 100%, 1m0 CBigUUTH IPO Te, IO AaHa KOHIEHTPALsl € ONTHMAIBLHOIO IS
TOAIBII KpoiB. Y TpeTiil AocHimHii rpymni 30epesKeHICTh MOJIOIHIKA CTaHOBUIIA
87,5% (3armnHyno 5 xponensatT). OnHi€I0 3 NPUYUH HHU3BKOT 30€pPEkKEHOCTI
MOJIOJIHSIKA MOKe OyTH He30alaHCOBaHMII palioH TOMiBII TBapHH (32 TOKHUBHIUMH
peYOBMHAMHM, BiTaMiHAMHU Ta MiHEpallaMM), OCKUIbKH BKIIIOUYEHHS HOBOi KOPMOBOI
nobaBku y Takiii konmnentparii (1,0 Mi/ron/mo0y) HEraTMBHO MO3HAYMIOCA Ha
310poB' Ta IMyHITETi, a 0OTXe, Ha 30epeKEHOCTI MOJIOJHSKA.

[HTEHCHBHICTH POCTY Ta PO3BHUTKY OPraHI3My TBapWH MOXKHA OI[IHIOBATH 3a
a0COJIFOTHIM, CEepeIHhOJO00BAM Ta BIIHOCHHUM MPHUPOCTAMHU XKUBOi Macu. BueHi
MiIKPECITIOI0Th, O a0COMIOTHUI MPHPICT 03BOJISIE POOUTH BHCHOBOK IO pi3Hi
rOCIOIaPCHKO-010JI0T1YHI MOKA3HUKH, TaKi K IHTCHCHUBHICTH 30UIBIICHHS KHUBOT
Macu, 00’eM Tijla, JIHIAHI pO3MIPH OKPEMHMX TKaHHH Ta OpPraHiB, a TaKOX IpO
Mepioy BIAHOCHOT IIBUIKOCTI POCTY. Y paMKax HayKOBOT'O JOCIiAy OyJid BUBYCHI
3MiHH B TIPUPOCTI KHUBOT MacH y MOJIOJHSKA 3a mepiof Biaroaisii (tabdm. 3).

AOCOJIOTHUI TPHUPICT 32 BeCh MEPioJ] EKCIEPUMEHTY Y MOJIOJHAKA KpPOJIiB
KOHTPOJILHOT I'PyIH, SKa HE OTPUMYBajia KOPMOBY J100aBKy, cranoBuB 1690 r. ¥V
KPOJIiB TI€PIIOT IOCTiJHOI IPYITH 1Iei moka3HuK OyB Ha piBHi 1510 1, mo Ha 10,65%
HIDKYE BiJl KOHTPOJIBHOI TPYIIH; y APYTOi AOCIiAHOI TpynH BiH nopiBHIoBaB 1800 T,
mo Ha 6,51% BuIle KOHTPOIIIO, a y TpeThoi Jociiganoi rpymu — 1620 1, Ha 4,14%
MEHIIIe KOHTPOJIBHOTO TOKa3HHKA.

Cruin Bif3HAUWTH, WO HaWOUIBIIMKA aOCONMIOTHMH WPHUPICT XHBOI Macu
CIIOCTEpIiraBcsi y TBapHH JPYTroi JOCHIAHOI TPyNH, SKUM Oyia BBeJEHa B pallioH
kopMoBa nobaBka «Hytpin Se» y kinbkocti 0,5 mi/ron/no0y. Came 1ie 103yBaHHs
MPOJEMOHCTPYBAIO HAaWBHIIi MOKa3HUKU BAJIOBOTO NPHUPOCTY JIO KIiHISI HAyKOBO-
TOCTIO/IapPCHKOT0 EKCIIEPUMEHTY .

BaxnuBuM MOKa3HUKOM MO BiOOpaXka€ iHTEHCUBHICTH POCTY MOJIOTHSIKA
KpOJIIB € CepeAHbO000BUI PHUPICT. 3a BeCh MEePioa NOCIILY Y MOJOTHIKA KPOJIiB
KOHTPOJBHOI Tpymu BiH craHoBuB 49,71 r, mnsa I mocmigaoi — 44,41 v, mia 11
nmociiHol — 52,94 r ta g 111 gocnigHoi rpymu - 46,29 rpam.
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Sk 3a3HauYarOTh MOCHINHUKY [4, 6-7], BIIHOCHA MIBUIKICTH POCTY JOIOMArae
OXapaKTepHU3yBaTH CTYIIiHb HAIIPYKEHOCTI POCTY MOJIOJHSAKA KPOJIIB, MOPiBHIOIOYH
TIPY IIbOMY TIPUPOCTH TBAPHUH 13 Pi3HOIO KUBOIO MaCOIO.

Tabéauus 3. [lunamMika NpUpPOCTIB *KMBOT MacH MOJIOTHSIKA KPOJIiB HA
Bigroaisii, (M m)

I'pyna oo BikoBwuii nepioz, ai6
Z pupict
(n=40) 43-50 50-57 57-64 64-71 71-77
5 y 510,00 | 300,00 280,00 270,00 330,00
d0COMOTHIM, I +6,02 +5,01 +201 +377 +338
. 72,86 42,86 40,00 38,57 47,14
KouTponbHa | cepeaHpo1000BHiA, T +0.61 +0.70 +0.53 +0.63 +0.59
. 0o 36,17 15,63 12,61 10,80 11,01
BUIHOCHMH, 7o +0,54 +0,54 +0,52 +0,48 +0,62
5 . 500,00 | 280,00 | 260,00 | 80,00 | 390,00
40COJIOTHHH, T +3,86 +367 +3,05 +4,08 +4,16
) . 71,43 4000 | 37,147 | 11437 | 55712
Hocninwal | cepenmbonobosuii, r| 45 'gq 0,75 0,92 0,57 +0,74
e Ead
. . 35,46 14,66 11,87 3,06 1541
BUMHOCHHAL % | 4030 | £041 | 1045 1052 | %043
5 . 530,001 | 340,00 | 330,00t™ | 300,00t | 300,004
a0COIOTHHM, T +3,95 +231 42,32 +4,23 +570
_ .| 7571 | 4857 | 47,147 | 42,867 | 42,862
Tlocnimma Il | cepembonobomuii, T 4y 14 | 106 +0,71 +0,55 +0,59

- -

i . e e
siHocHHiE, % 37,59 17,53 14,47 11,49 10,31

+0,41 +0,64 +0,43 +0,44 +0,60
scomormii | 380,005 | 360,007 | 210,00 | 310,00 | 360,00
A0COMOTHHIH, +2,32 +343 +4,10 +4,08 +3,80
. comit | 5427 | 5143 | 30,0077 | 442077 | 5143
Hocninua Il | CCPSMHPOMOBOBIIL T 4070 | 10,92 +0,71 +0,68 +0,64
. y 2657 | 1989 | 968 | 1303 | 1338
0 : , , , :
piHocHn, % | “i075 | 1036 | +050 040 | 062

Hpumitka: docmosipra piznuys midxc O0CIIOHO0 MA KOHMPOLbHUMU 2DYNAMU
npu: * — p<0,05; ** — p<0,01; *** — p<0,001; nopisuioiouu: * — 3 abconromunum, 2_

i3 Cepednb000606UM, > — 3 GIOHOCHUM RPUPOCTOM.

3rimHO 3 AaHUMHU TaOJI. 2, CIIOCTEPITaeThCs 3HIKEHHS BiHOCHOT IIBHIKOCTI
pOCTy MOJIOAHSKA KpOJiB i3 BikoMm. Lle moB’s3aHO 3 YMOBIIHLHEHHSIM OOMIHHUX
MPOIIECiB B OpraHi3Mi KpOJIiB y Mipy iXHBOTO pocty. Buxonmsum 3 mporo Oyio
BCTaHOBJICHO, 1[0 TIPOTATOM yChOTO €KCTIEPUMEHTY HalO1IbIIIa BiTHOCHA IBUAKICTH
pocty criocrepiranacs y kpouis Il mocaimHoi rpymu, TOAI AK iHII TOCITIiAHI TPyIH
MOCTYTIAIKCS KOHTPOINIBHIN: OTXe, BBeJCHHS KOpMOBOi m00aBku «Hytpin Se» y
KimbKkocTi 0,5 Mi/ron/no0y CHpHUATIMBO MO3HAYMIIOCS HA BIIHOCHIH IIBHIKOCTI
pOCTy MOJIOTHSIKA.

TakuMm 4YWHOM, JOJAaBaHHS JO PallioHy KOPMOBOi BOJOPO3YMHHOI JTOOaBKH
«HyTpin Se» y kinbkocti 0,5 M1 Ha TOJIOBY Ha 100y YHHHUTH IIO3UTUBHHUHN BIUIMB Ha
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300TEXHIYHI MOKAa3HUKU TiOPHIHOTO MOJOIHSKA KpOJIB HAa €Tami BiJroMaiBIi,
CHPUSIOYH 301MBIICHHIO IHTEHCUBHOCTI POCTY Ta JKUBOI MacH TBapHH.

BucHoBku. Y pe3ynmpTaTi NMPOBENCHUX MOCIHIIKEHb i3 BUBUCHHS BIUIUBY
KopMoBOi noGaBku «HyTpin Se» Ha mpomyKTHBHI Ta OiOJOTIYHI TMOKAa3HUKH
MOJIOJHSIKA KPOJIiB MOXHA 3pOOUTH HACTYITHI BUCHOBKU:

1. Ha MoMeHT 326010 %nBa Maca Kpouis cranosmia: y 11 mocmigwiit rpymi (0,5
MII/T031./m00y) — 3,06 kr (p<0,001), 1m0 Ha 0,11 kr (3,59%) mocToBipHO OiNbINe, HIX
y KOHTPOJIBHIH, TOAl K rpynu 3 go3yBaHusM 0,25 ta 1,0 mu/roi./no0y Mainu KUBy
Mmacy, Biamosiguo, 2,78 kr, mo Ha 0,17 (6,11%; p<0,001) Ta 2,90 xr, uio Ha 0,05 kr
(1,01%; p<0,05) mOCTOBIpHO HIKYE KOHTPOJBHOTO 3HaueHHs. [Ipu oMy Juie y
11 mocainHiii rpyni 30epekeHicTh MOJIOAHKA 3auIanacs Ha piBHi 100%.

2. Kpouti 1o kiHus Bigroaisii y 77-1060BoMy Bili Maiu aOCOIFOTHHH TPUPICT
sxuBoi Macw, piBaumii 310 T, 300, 330 (p<0,001), 325 r (p<0,01) mns KpoiiB
koHTpoibHOI Ta mocmimaux I, II, Il rpym Biamosimao. Momomusk kpoiis 11
JOCIIAHOI TPyNM MaB JIOCTOBIpHY IEpeBary 3a IUM ITOKa3HUKOM Yy TIOPIBHSHHI 3
TBapHHaM¥ KOHTpoJIbHOI rpymy, I ta 11l mocmizaux rpyn — Ha 20 r (6,4%; p<0,001),
30 (9,1%) ta 5t (1,5%; p<0,01) BigmosinHo.

[epcnekTHBH NOAANBIINX AOCTIIKeHBb. Y TONANBIINX TOCIIIKCHHIX
IUTAaHY€ETBCSI 30CEPEIUTH yBary Ha CTBOPEHHI Ta BUMPOOYBaHHI IHHOBAIlIHHX
010JIOTIYHO AKTUBHHUX KOPMOBHMX J00aBOK pI3HOTO IOXOJDKEHHS, CIELialbHO
PO3pOOICHUX ISl Taly3i KpOTiBHUITBA. Ll T03BOMUTH HE JIMIIE TTOKPALIUTHA CTaH
30POB'Sl Ta WIIBUIIUTH IPOAYKTUBHICTH KPOJNIB, aje W 3HAYHO 30UIBIIUTH
€KOHOMIYHY €()EeKTUBHICTh TPOMHCIIOBOTO BUPOOHHIITBA KPOJIITHHHU.
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PRODUCTIVE INDICATORS OF YOUNG RABBITS USING THE FEED
ADDITIVE “NUTRIL SE”

Barilo® B. S., Lunyk! Yu.M., Katsaraba® O. A., Loboyko! Yu.V.,
Sachuk? R. M., Leshchyshyn? I.S., sachuk.08 @ukr.net

Lviv National University of Veterinary Medicine and Biotechnology named after
S. Z. Gzhytsky, Pekarska St., 50, Lviv, 79010, Ukraine.
ZRivne State Humanitarian University, Plastova St., 29-a, Rivne, 33028, Ukraine

The article presents the results of a scientific and economic study devoted to
assessing the impact of the water-soluble feed additive "Nutril Se™ on the productive
and biological indicators of young rabbits of the Californian breed during the
fattening period. The relevance of the work is due to the need to increase the
efficiency of rabbit farming by optimizing feeding, in particular, the use of modern
feed additives containing a complex of vitamins, essential amino acids and trace
elements, in particular selenium, which plays an important role in metabolic
processes, immune protection and animal growth. The studies were conducted in a
private rabbit farm in the Rivne region in 2024-2025 on 160 heads of 43-day-old
young rabbits, which were divided into a control and three experimental groups
according to the principle of pairs of analogues. The rabbits of the control group
received the main diet without the supplement, while the animals of the experimental
groups were fed with drinking water with the feed supplement "Nutril Se" in doses
of 0.25; 0.5 and 1.0 ml per head per day, respectively, according to the
recommended application scheme. During the experiment, the dynamics of live
weight, absolute, average daily and relative gains, as well as indicators of the
survival of young animals were evaluated. It was established that the effectiveness
of the effect of the supplement significantly depended on the level of its introduction
into the diet. The best results were obtained in the second experimental group, where
"Nutril Se" was used in a dose of 0.5 ml/head/day. These animals showed a
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significant increase in growth rate, the largest absolute gain in live weight for the
entire fattening period (1800 g), higher average daily gains and maximum live
weight at the time of slaughter at 77 days of age, which exceeded the control by 0.11
kg (3.55%, p<0.001). At the same time, the survival of young animals in this group
was 100%, which indicates good tolerability of the supplement and its positive effect
on the general physiological condition of animals. The use of the supplement in
lower (0.25 ml/head/day) and higher (1.0 ml/head/day) doses did not provide a
similar positive effect and was accompanied by a decrease in productive indicators
and, in the case of the maximum dose, a decrease in the survival of the livestock. The
results obtained prove the feasibility of using the feed additive "Nutril Se" in the
optimal dose of 0.5 ml per head per day as an effective means of increasing the
productivity and zootechnical indicators of young rabbits in industrial and farm
farms.

Keywords: rabbit breeding; young rabbits; feed additive; "Nutril Se"; live
weight; growth rate; absolute gain; average daily gain; survival; fattening.
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MIJBUIIEHHS M’SICHOI TPOJYKTHBHOCTI KPOJIIB ITPH
3ACTOCYBAHHI TIPOMHUCJIOBOI'O CXPEIIIYBAHHA
Bamenko M.1., akademix HAAH,
Boiiko O.B., kanouoam c-2 Hayx,
Jlyuun 1.C., doxmop c. 2. Hayk.

Yepkacvka docniona cmanyis diopecypcie HAAH, m. Yepkacu, Yxpaina
bioresurs.ck@ukr.net

Jocnioxncenns nposodunuce y Uepracwkitl docnionin cmanyii 6iopecypcie
HAAH. T'enomun Kponis, wo 6UKOPUCMOBYBANU 6 OOCHIONCEHHAX:! NOIMABCbKE
€pibno, padsaHCLKA WUHWULA, HOB03eIAHOeyb OInull ma ix noMic.

Jlocnioocennsim  8CMAHOBIEHO, WO NOMICHUTL MONOOHSIK Mpemvoi 2pynu
(HY4IICY4HBY,PIII) 6 28 dobosomy eiyi, sipoziono (p<0,001) nepesasicas ananozie
1-0i" konmponvnoi epynu (IIC) 3a noxaznuxom scueoi macu na 107 2. Homicnuii
monoousik 4-oi epynu (p<0,01) nepesasicaé kKowmpoab 3a yum NOKAZHUKOM HA
83 epamu. Hatisuwy inmencusnicmo pozeumky 00 28-00608020 6ixy (p<0,001) mas
nomicHuii Monoonsax noxooxcenns HalIC*4PLI,HE - 609+28,26 2, wo na 116 2
binbULe KOHMPOJIO.

3a noxasnuxom scusoi macu y siyi 90 0i6 nomicHuli MOIOOHAK Opy20i epynu
(MaIIC®I4PLL) nepesancas (p<0,05) neputy KOHmMPOALHY 2DYRY MOIOOHAKY NOPOOU
noamascvke cpiono na 117 2, mpemsa na 156 2 (MIICHHBY.PI) (p<0,05),
vemeepma na 80 2 (MallC¥s HB), a 5-a eipoziono (p<0,05) (MaIlICsPIII*.HE) axc
Ha 207 2.

Hoxasnux obxeamy epyoeit (90 0i6) mae 6ipo2ioHy pizHUYIO 8 MOJOOHSKY
Kponie uemeepmoi ma n’smoi docnionux 2pyn (p<0,01, p<0,001) zernomun. *4I1C%4
HBE, Y4[ICYaPLIM4HE i nepesasicas kponie konmponshoi epynu na 1,9; 2,2 cm. Ha
yell NOKA3HUK, GNIUHYIA CNAOKOGICMb HOB03enanoys Oinoeo, axa cmanosuna 50,
75% 6 nomicHo20 MOLOOHAKY YUX pyn.

Hpuscummesa m’sicha oyinka — wupuna nonepexy, ¢ 90-0o6oeomy 6iyi,
Kpawjoro 6yna y nomMicHo2o MON0OHsKY kponie 2, 3, 4 i 5-oi epyn. Bumip wupunu
NONepeKy € GAadCIUBUM NOKAZHUKOM, B6IH HNOZUMUBHO KOPENOE 3 NOKAZHUKAMU
3a6itnoi macu, 3abitinoeo euxody. Haveuwum 6in 6y8 y n’amii epyni 5,95 cm
(p<0,05) ma nepesascas xonmpons Ha 4%.

006’ eKmuBHUTL NOKAZHUK, U0 NOZUMUBHO KOPEIOE I3 3a0IUHUMU MA M SCHUMU
AKOCMAMU — [HOEKC 30umocmi aOCONOMHO NepeaNdcas y NOMICHO20 MONOOHSKA
kponie 5-0i oocnionoi epynu  (MaIICYsPIIM4HE). Kponi yiei epynu 3a yum
NOKA3HUKOM nepesadcanu auanoeie 2-oi epynu na 9,17%,3-0i na 4,36%; 4-oi na
2,24%, a uucmonopoOHuii MonrooHax 1-oi epynu na 10,23%.

3a  pesyromamamu  00CHiOdNCeHb  Kpawyy — CXUNLHICMb 00  BUCOKUX
8I0200I8ENIbHUX, NPUNCUMIMEBUX M SCHUX MA KOHCMUMYYIUHUX NOKA3HUKIG Mas
noMicHUTi MONOOHAK Kponie noxoocenns.: Hal1C%y HB, Yy IICH PLIM4HE.
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Inoexc 3aeanvHozo 2emeposucy no 2pynax 3d IHMEHCUBHICIO POCHLY
MONIOOHAKA Kponig 6 O0ocnionux epynax cmawnosug: 4,2; 5,6, 2,9, 7,5%. Inoexc
3a2anbHO20 2eMepo3UCy 3 NOKA3HUKOM wupuHa nonepexy cmarosusg 2,1; 3,5; 1,9;
4,0%.

3uuorcenna eapmocmi kopmy Ha 1 ke npupocmy 0o 1 KoHmpoavHOi epynu
(32,4 2pn), siobysanoce 0o 5 epynu: 2 oocniona 31,05 epn; 3 docniona 30,6 epu, 4
docniona 30,78 epn. Bapmicmov xopmy 6 cmpykmypi 3ampam 5-o0i 0ocrioHoi epynu
susasunacy Haunuuor — 29,78 epn. Taka ounamika 6nIuHyIa HA NOKAZHUK YUCTO20
npubymky i penmabensHicms UpOOHUYMEA.

Haiisuworo penmabenvnicme eupobnuymea, 3a npamumu sampamamu, 6yia y
MONOOHAKY Kponie 5-oi epynu i cmanosuna 63,2%. Teapunu yiei epynu 3a
NOX00dCeHHAM OYIU MPboXx nopooHi nomici - 1/411C1/4PLII1/4HP.

Hocnioscennsamu  6Ccmano6ieno, WO  BUKOPUCIIAHHS 6  NPOMUCIOBOMY
CXPEWyBANHI SIK MAMEPUHCLKOL NOPOOU KpPOAEMAmOK NOAMAECbKo20 cpibna, a
b6ambKiscbKoi camyie paoAHCLKOI WUHWMUAY | HOB03e1aHOYs 0in020 003805€
nioguwumu 8i0200i8ebHI Ma M ACHI NOKAZHUKU MOJIOOHAKY KPOJi8, 0cOOIUB0 mpu
nopoonozo noxoocenns: al1CHHBY 4PLL; Y JICYH 1PLIM 1 HE.

Knrouosi cnoea: xpoii, cXpelryBaHHSA, HONTAaBChKE CPi0II0, BiAroniBeibHi
MOKa3HUKH, peHTa0eNIbHICTh

AxtyanbHicTe. B Vkpaini 3anummnuchk 1 QyHKLIIOHYIOTH cCriemiaii3oBaHi
(depMH 3 BUPOOHHIITBA KPOJISTHHH, BOHH MallOe()EKTHBHI, TaKk SIK 0a3ylOThCs Ha
3acTapiiux, y mepiuy uepry, cenekiiinux texuonorisx (Crovato, S., 2022; Siddiqui,
S. A, 2023).

Bynu cripobu BUKOPUCTATH y MPOMECIOBOMY, IHTGHCHBHOMY BHPOOHHLITBI
KPOJSITHHU TIOPOAU KpPOJIB CIpOro i OLTIOTO BENETHS, PAASHCHKOI IIMHIIIIIH,
CpIOIACTOrO MeTeNnKa, aHTOPChKY MyXOBY Ta iH. [IpOSYKTHBHICTH KOXHOI 3 IHX
MOpiA TPOSBIAETHCS B IPOMHCIOBOMY KpONiBHHITBI Jymme Ha 60-70 %
(Christensen, O. F., 2010). Tomy, mpobiema iHTeHcudikaii ramy3i KpoTiBHUIITBA
rocTpa, OCKUIBKM 0arato MOpiJA HEYHCICHHI Ta MAaloTh BHCOKY T'€HETHYHY
MIHJIMBICTb, BIJICYTHS B KpaiHi mporpama CTBOPEHHS HPOMHCIOBOTO Kpouisi. Y
3B’3Ky 3 LIMM BQXJIMBOTO 3HAa4YeHHs Ha0yBae CBiJJOME YINpaBIIHHS HayKOBO-
BUPOOHMYMM IPOIIECOM Ha MiJCTaBl 3HaHb OCOONMBOCTEH  CeleKLiitHO-
TexHONOTiuHKX mporiecis (Dorian, S., 2014).

Bces cBiTOBa TeHIEHINS 1HHOBAIIMHOTO CENEKIIIHHOTO Tporpecy MoTpedye
MOCTIMHOTO MOKPAIIEHHS ICHYIOYNX T€HOTHITIB 3 METOI0 MAKCUMAIIBHOT afanTaitii ix
J0 MPOMHUCIIOBHX, iHTEHCHBHHX yMoB BupoOHuurBa (Vintoniv, O.A., 2022). Lle
BUKJIMKAE€THCSI BAXJIMBHMH 3MIHAMH B CIaJKOBOCTI Ta HarpoMaKyeTbCsi B
MOKOJTIHHAX BUOPAHOK CHUCTEMOIO CeJIeKIil, ronisii Ta yrpumanns (Badawy, A.Y.
2019; Havrysh O. M., 2025; Shah, 1., 2024).

OCHOBHUMH MTOKa3HUKAMH, BiJ| TKUX 3QJICKHUTH iHTCHCH(DIKAILlisl BUPOOHUIITBA
KPOJISITUHY € TUIOIOYICTh, J)KMBAa Maca KPOJCHAT MPHU HApOKCHHI, 30epeKeHiCTh
THI3, DIBUAKICTH POCTY Ta oruiara kopmy npupocrtamu (Garcia, M.L.; 2020).

UYumM OisbIre BpaxoBY€THCS O3HAK ITPH BiIOOP1, THM MEHIIHH epeKT Moxe OyTH
JOCSTHYTHI 10 KOXHil i3 Hux (Tabet, J.M., 2025). Tomy yBara 30cepe/KyeTbCS Ha
OIHI-IBOX O3HAaKax, BCi iHMON, sKi MOBMHHI OyTH Ha CepeaHbOMY piBHI.
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[TnomrouicTh, 1 OCOONMBICTH BIUIMBAE MAaKCUMaJbHO Ha PEHTA0EIbHICTDH
BUPOOHUIITBA KPOJATUHHU. JIIsg mojampmioi BiATOAIBENEHOT  CIIPOMOXKHOCTI
MOJIOJTHSIKY KpOJIiB, 3B€pPTAIOTh yBary Ha TakKi MAaTEPHHCHKI IKOCTi: )KUBa Maca IpH
HapOJUKEHHI, J)KMBa Maca mpH Bimtydenni (28 mi6), 36epexenicts (Shevchenko, E.,
2020).

IIpomucmoBe cxpenryBaHHS TMEpecligye KiTpka mijged — 30araTutu
CHaJIKOBICTP OZHIET 3 IO/, Ha 0a3i IBOX i OLIBIIIE TOPiT CTBOPUTH HOBY HOIYJISIIIFO
(renoTum), sika O y3araipHWNA BCi MO3UTHBHI CTOPOHM B3ATHX UL CXPELIyBaHHS
HOpif, a 32 OCHOBHHMHM 3 HHX 1 3Ha4HO iX mepeuiryBana (Luchyn, I. S., 2025).
Meroro Takoi poOOTHM € KOMOIHYBaHHS PI3HHMX IOpil TakuM YHWHOM, MLI00
edekTHBHICTH BUPOOHUIITBA B IinoMy Oyna makcumansHor (Clark, S.A., 2013).

3a pesysipTaTaMu CXpEIIyBaHHsS BiIOMPaTH KpalluX, BHCOKONPOAYKTHBHUX
MIXKIIOPOIHUX HAIIAJKIB, SKUX JOIUILHO BUKOPHUCTOBYBAaTH B IMOJAJBIIIH poOOTI
(ribpuamzanii) B sikocTi 6aThKiBChbkHX 1 MaTtepuHchkux (opm (Clasen, J. B., 2023;
Luchyn I. S., 2022).

Heo0OximHO BHKOpPHCTOBYBATH MOPOAH, SIKI MEPEBAXKAIOTH 332 O3HAKAMH 3
BHCOKOIO CITaKOBICTIO, III0 KOHTPOJIOIOTHCSI TeHAMH aUTUBHOI Jii 1 03HaKaMH, 3a
SKAMH TIPOSBISIETHCS HaWKpalma KOMOIHATOpHA 3JaTHICTh Yy BHTIIAAI edexTy
rerepo3ucy. EdekT rereposucy moBuHeH OyTH BHIINM, OCOONMBO KOJH IOPOAX
3HAYHO BIAPI3HAIOTHCS OJHA BiJ OJHOI T'€HETHYHO, a00 CHAJKOBO BiagasicHI
(Shevchenko E. A., 2025).

Konu 00paHi 03HaKH IMO3UTUBHO KOPEIIOIOTh MiXK COOOI0 — TaKi SIK Bara mpu
HAPOJKCHHI, MOJIOYHICTH KPOJIEMATOK, CEJEKIlsS OJHOYACHO 3a IMMH TPbOMa
MOKa3HMUKaMHU BIUIMBATUME HAa IHTEHCHUBHICTH IPOSBY M’SICHUX O3HAK MOJIOJHSIKY
kpouis (Sotnichenko, Yu.M., 2020).

IcHye 3HaYHAa KINTBKICTH NPOBENCHHUX JOCIIIKEHh 32 OCOONHMBOI yBaru
HAYKOBIIIB YKpaiHU 10 iIHTCHCU(IKAIIT KPOTiBHUIITBA, aJI€ TATy3b JOCI 3IAIIAETHCS
HeeeKTHBHOIO Yepe3 BiJICYTHICTh CHCTEMHOTO ITiAXO0/Y TOCIiKEHb 10 BUPIIICHHS
TeHETHYHO-CeNeKIinHuX mpobiem kpomiBuuirea (Mondin, C., 2021).

Jiss oTpuMaHHS MaKCHMAaIBHOTO e(eKTy TeTepo3Hcy IMOTpiOHO BimiOpatu
MaTepUHCHKY TMOPOAYy, B sKiii mepeBakaioTh ((POKYCYIOTh) penpoLyKTHBHI
BJIACTMBOCTI KPOJIEMATOK i /iBi a00 Oinbliie 6aTbKiBCHKUX MOPOH, Y HAILAJIKIB SIKHX
NepeBaXarTh BiAromiBenbHi i M’sicHi mokasuuku (Mrode, R. A. (2005). Buarne
MOEJHAHHS [UX TI'CHOTHUIIB 3a0€3MeYUTh MaKCUMAaJbHUHA PICT NPOJYKTHBHOCTI
(Peird, R., 2010).

Meta podoTH — BU3HAYEHHS M SICHOI IPOJTYKTHBHOCTI MOJIOJHSKY KPOJIB B
MOMYJISALIT MONTaBChKe CPibiIo Ayt iHTeHCHDiIKalil raimy3i KpoJliBHULTBA.

Marepiann Ta MeTOaH AOCTiTKeHHS. JOCTDKCHHS MPOBOIWINCH Y
UYepkacekiii  mocmimHiii  craHmii  Giopecypcie HAAH. B rocmomapcrsi
3aCTOCOBYETHCSI TEXHOJIOTiSl I1HTEHCMBHOTO BHUPOOHHMITBA KpousaTHHH. s
MPOMUCIIOBOTO CXPEIyBaHHS B yMOBAaX PerioHy mifiOpani TPy IOPOJIM KPOJIiB Ta ix
moMici, fKi MaKCHMalbHO TPHAATHI 1O NPOMHCIOBUX YMOB I1HTEHCHBHOTO
BUPOOHUIITBa KpoissTiHU: moitaBchke cpibno (TIC), pamsacska mmammna (PII),
HoBo3enanzaels oinuit (HB).

CepenHpOMICSIIHA YHCENBHICTh KpOJiB y rocmojapctBi 350 romiB, 3 HHUX
OCHOBHHUX KposieMaTok 80.
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OCHOBHI €IeMEHTH TEXHOJIOTI1, 10 IPUCYTHI B JOCIIKESHHI:

- Oipie 60 KpoJIeHAT y pik HA OCHOBHY KPOJIEMATKYy;

- BIIUTy49eHHS KpOJICHAT B 28 1000BOMY BiIIi;

- BixromiBensHUMA nepion 3 28 mobu mo 90-1060BOTO BIiKY.

Juis mocyixy 3 BU3HAUYEHHS BiATOMIBEIbHAX 1 M SICHHUX ITOKa3HUKIB MOJIOTHSIKY
KPOJIB OTPHMAHOTO BiJ MOTIEPEIHBOTO MOEJHAHHS - cXeMa Tabmumug 1, MeTomom
map-aHaoris, oyme copMOBaHO 5 TPyN MOJOTHSAKY KpoiiB (BikoMm 28 1i6) mo 10
rodiB B KOXKHI.

Ta6aunsa 1. Cxema gociiny, n=10

I'pyna I'enotum, F2 Hokasmui
=
= S 5
I KOHTpOJIbHA Iic § - 5 = °\; E
; E a
11 nocniana 14 TIC3/4P1I g L:“ £ 53 3 2
< &%| = Sz | £ | 23
111 nocinna YsTICYHBYPII | 8| = g & s
=] £ | & £ | &
IV nocnigna 1, TIC 3/4 HB 8 tg( o ¢ E:
V nocrigna Y, 10C Y4 PLLIY/;HB = B

Kpurepiii oliHKH: )KMBa Maca KPOJICHAT B 3-U MICSYHOMY Billl, JOBXKHHA TiJa,
00XBaT rpyzeH, iHaeKc 30UTOCTi, IIMPHUHA MOTIEPEKYy.

Jlyist BUBUEHHS KOMOIHAIIITHOT 31aTHOCTI MOPIA KPOJiB MOJTaBChKE CPibIio,
paIsHCHKA IIMHIIMIIA | HOBO3eNaHAChKa Oia Ta iX IoMicel B yMOBaX LEHTPaJIbHOT
VYkpailHu Ta BU3HAYCHHS ONTUMAIBHOTO TX OEJHAHHS JJIsl BAKOPHCTAHHS B YMOBax
HNPOMHCIIOBOI IHTEHCHBHOI TEXHOJIOTii, BH3HAYaJld IHIOEKC TeTepo3ucy 3a
(bopmyroro, 3anpornionoanoro B.T. T'opinum, I.M. Hikituenkom (Piotrovich N.A.,
2017) Boockonanenorw O.M. Liepenrokom (Knecht, D., 2015).

r, = £+100 - 100;
37 oy

ne: I'3 — 3aranpHuii rereposuc; Or — o3Haka riopuay; OM — 03HaKa MaTepPUHCHKOT
bopmu.

OpepkaHi Marepiai HayKOBHX JOCHIKEHb 0OpOONIeHO MeTomaMu
MaTeMaTHYHOI CTATHCTHKH 3ac00aMu TporpamMHOro makerty «Statistica — 12.1» ta
Excel (Microsoft Office 2010) y cepenosumnii Windows na IIEOM 3a anropurMamu
H.A. IlnoxuHceKoro.

PesynbTaTH  gociimkenb.  JIOCHiIDKEHHS — MPOJACMOHCTPYBAIH, IO
CXpEIlyBaHHS TO3UTUBHO BIUTMBAIOTH HA BiITBOPIOBANIBHI SKOCTI KPOJIEMATOK, MIPH
MO€AHAHI TOMICHUX CAaMOK IOpiJ TONTaBChbKE Cpi0iIo0, paisHChKA MIMHIIMIA,
HOBO3CAHACHKHIA OTHHA 3 YHCTOMOPOTHUMH CAMIIMHU PAJITHCHKOI IIUHIIIIA i
HOBO3eJIaHaLs 0i10r0.

Bruius Ha 1ito reteposucy (MpoayKTUBHICTE) Majia CeJIEKIIis CTBOPEHHS TPHOX
TIOPi/T KPOJIiB 3aTyYeHHX IS JOCHI Ty Ta IX moMiceil, a TaKOXK,(XHs IPUCTOCOBAHICTh
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JI0 YMOB ITPOMHUCIIOBOT, IHTEHCUBHOT TEXHOJIOT1] BUPOOHHLITBA KPOJISITHHH B yMOBax
LEHTPaIbHOI Y KpaiHu.

OTpuMaHuil MOJIONHSK BiA II'ATH BapiaHTIB TMO€IHAHb OyB OIIHEHHWH 3a
eKcTep’ €PHUMH, BiITOIBENFHIAMH i IPWKUTTEBUMHU M’ SICHUMHE MTOKa3HUKAMH TIPH
Biuryuenni (28 i) Ta B 3-u MicssaHOMY Bimi (Tabm. 2).

JlocmiKeHHSM BCTaHOBJICHO, II0 ITOMICHUI MOJIOTHAK TPEThOI rpymH, B 28-
no6oBoMy Biri, Biporimao (p<0,001) mepeBakaB aHAIOTIB 1-01 KOHTPOIBHOI TPYIH
3a IMOKa3HUKOM >kuBOi MacH Ha 107 r. [lomicHuil MoOAHSK 4-01 rpynH BipOTiHO
(p<0,01) mepeBa’kaB KOHTPOJIb 3a I[MM MOKa3HMKOM Ha 83 rpamu. HaiiBumny
IHTEHCHBHICTB PO3BHUTKY 110 28-1060B0r0 Biky (p<0,001) MaB moMiCHHUI MOIOAHSIK
noxomxenHs Y/4J1CY/4PIIY/,HE - 609+28,26 r, 1m0 Ha 116 T 6iblIe KOHTPOIIIO.

OO0’ eKTUBHHH TOKa3HHMK, 110 TIO3UTUBHO KOPEJIIOE 13 3a01MHUMHU Ta M’ SICHUMHU
SKOCTSIMH — 1HJCKC 30MTOCTI aOCOJIOTHO IEepeBa)kaB y IMOMICHOTO MOJIOTHSIKA
kponis 5-oi mocmiguoi rpymu (Y4IICY4PIIY/;HB). Kponi wiei rpynu 3a mum
MOKA3HUKOM TIepeBakaln aHajoriB 2-oi rpymu Ha 9,17%;3-0i Ha 4,36%; 4-01 Ha
2,24%; a uncronopoaHuit MonoaHsK 1-oi rpymu Ha 10,23%.

Tabauns 2. [IpogyKTHBHA XapaKTEePHUCTHKA BiIroliBeIbHOI0 MOJIOTHAKY
KPOJIiB pi3HOro moxomkenns, (n=10)

Tenotun
OsHaka I 1 11 v v
1 1 1 1 n 1
HC 1/4HC3/4PH_[ /AHC ]/_;II‘[B /ZP 1/4HC3/4 HB /4HCI_;4]15PLH /z

Toka3sHMKN MONIOIHSKY KpoJIiB y 28-1000BOMY BiIli

JXuBa maca y Bimi 28

6. T 493+11,86 | 519+24,49 | 600+£21,98%** | 576+2597** | 609+28,26%**

JloBxuHa TiNa, cM 22,83+0,19 | 22,9+0,198 22,9+0,237 22,840,478 22,1+0,475

OO0xBar rpyzei, cMm 17,61+0,24 | 17,9+0,297 19,0+0,417* | 19,4+0,418%* | 19,3+0,423**

Ianexc 36uTocTi,% 77,1 78,16 82,97 85,09 87,33
[Tnpuna monepexy, cM| 3,39+0,05 3,46+0,06 3,51+0,07 3,48+0,06 3,54+0,07

Tloka3HUKH MOJOAHSKY KpoumiB y 90-1060BoMy Biri

JKupa maca y Biui 90
mio, T

JloBXHHa Tina, CM 40,31+0,3 | 40,37+0,28 40,26+0,405 39,48+0,61 39,79+0,5

2765+51,1 | 2882+32,89% | 2921+47,27* | 284543421 | 2972+40,75%*

OO6xBar rpyzei, cMm 26,5+0,195 | 26,8+0,326 27,540,674 | 28,4+0,525%* | 28,7+0,594***

Inpexc 36utocti,% 65,74 66,38 68,31 71,94 72,13

Iupuna nonepeky, cMm| 5,72+0,071 | 5,84+0,075 5,92+0,077 5,83+0,083 5,954+0,082*

“p<0,05,""p<0,01; ™" p<0,001 nopisnsano 3 KOHMPOILHOIO 2PYNOIO

[IuprHa nomepeky, SK MOKa3HUK MPIKUTTEBOI M’SCHOI IMPOIYKTUBHOCTI, B
MOJIOHAKY KpoJdiB y 28 moOoBoMy Bimi € (OKYCYIOUOIO O3HAKOI0, 3a IUM
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MOKa3HMUKOM aOCONIOTHO TNepeBakajd IIOMICHI TBapWHM B IIOPIBHSHHI 10
YHUCTONOPOIHHUX.

3a moKka3HUKOM XKHBOi MacH y Bimi 90 1i6 moMicHUNA MOJIOTHSK APYToi TPy
Biporigao (p<0,05) mepeBakaB TEpIIy KOHTPOJBHY TPYIY MOJOJHSAKY MTOPOIIH
monTaBcbke cpibno Hall7 r, Tpetrpoi Ha 156 T, yetBepToi Ha 80 T, a 5-0f BiporigHO
(p<0,05) ax ua 207 .

IIpu mopiBHSAHHI cepeAHiX 3HAYEHBb HOBXHUHHU Tina 90-7000BOTO MOJOAHSAKY
KpOJIIB BCTAHOBJICHO HE3HayHE I[EPEeBaKaHHS YHCTOIIOPOJHMX TBapuH HaJ
MOMICHUMH MalbKe y BCiX TpyHax, JIMIIE JBOX MOPO/IHI OMICI TOJITaBChKOro cpibia
1 paJITHCHKOT NIMHIINIA MAJIM HE3HAYHO OinbIry norxuHy Tina (40,37 cm).

[Toka3Huk o0XBaTy rpyneil MaB BIpOTiJHY PI3HHIIO B MOJIOJHSKY KpOJiB
4eTBepTOi Ta I’sATO0i jgocmianux rpyn (p<0,01, p<0,001) renorum: Y, I1C%, HB,
Y,ITCY4PII*/,Hb mepeBaxaB KpoJiB KOHTponbHOI rpynmu Ha 1,9; 2,2 cm. Ha nei
NOKa3HUK, OYEBHIHO, BIUTMHYJA CIaAKOBICTh HOBO3ENAHLS O1JI0TO, sIKa CTAaHOBUIIA
50, 75% B TOMiCHOTO MOJIOZHSAKY ITHX TPYII.

Iamexc 36mtocTi B 90-71000BOrO MOJIOMHSKY KpOJIB TIEpeBakaB y BCIiX
JOCTITHUX TPYIax MOMiCHOTO MOJIOIHAKY. biybIl 3HauMMMiA BiH OYB B 4eTBEpTii Ta
IUSATIH Tpymax 3 MepeBaKaHHSIM YacTKH CIIAIKOBOCTI HOBO3CTAHIIS Oioro i
cranoBuB 71,94; 72,33%, mo Ha 6,2; 3,39% BuIIe aHAIOTIB KOHTPOJIBHOI TPYIH
YHCTOMIOPOTHOTO MOJIOAHSKY TOJITABCHKOTO Cpibia.

[MpwxuTTeBa M’sicCHA OlLiHKAa — INUpPUHA Iomepeky, B 90-mo0oBomy Bill,
Kpauioro Oyjia y HOMICHOTO MOJIOAHSKY KpodiB 2, 3, 4 1 5-01 rpyn. Bumip mupusan
MOMNEPEeKy € BaKJIMBUM IOKAa3HUKOM, BiH IO3MTHBHO KOPENIOE 3 NMOKa3HUKaMU
3a0iiiHoi Macu, 3abiliHoro Buxony. HaiiBumimm BiH OyB y m’sTiii rpymi 5,95 cm
(p<0,05) Ta mepeBaxkaB KOHTpOJb Ha 4%.

3a pe3ysbTaTaMy JOCIiKEHb KPallly CXHIBHICT 10 BUCOKUX BiTO/IBEIbHUX,
NPIKUTTEBUX M’SICHUX Ta KOHCTUTYLIHHUX MOKAa3HHKIB MaB MOMICHHHA MOJIOTHSK
kponis noxomxkenns: /,11C%/4 HB; */,I1CY/,PIII*/,HB.

JIis ceneKiifHol OLiHKY BiITOAIBEIbHHX 1 3a01HIX MOKa3HUKIB MOJIOTHSIKY
Kpomie 'y 90-moOoBoMy Bimi BH3HAYAIM IHAEGKC 3arajJbHOTO TE€TEPO3UCY 3a
tdopmyoro B. T'opina (Ta6i. 3).

Tabdauus 3. 3arajabHuii rerepo3uc, MoJIOAHAK KpoJiiB 90-1060B0My Bini

IHTeHCHBHICTH pocTy IlIupuna nonepexy
g . . HIMPHHA
= IoxoxKeHHst iHTeHCHBHICTH NOKA3HHUK MOKA3HHK
a nornepexy,
= pocry, r rereposucy o reTeposucy
I Ic 2765 5,72
11 ,11C3/,P1LL 2882 4,2 5,84 2,1
11T 4,JICY,HBY,P1I 2921 5,6 5,92 35
IvV_ | Y,01C%, HB 2845 2,9 5,83 1,9
\ ,0CY,PLIY,HB 2972 7,5 5,95 4,0

[HIeKC 3arambHOTO TeTepO3UCy 0 rPyIax 3a IHTCHCUBHICTIO POCTY MOJIOTHSIKA
KpOJIB B JOCHITHHX Tpymax craHoBuB: 4,2; 5,6; 2,9; 7,5%. IHgekc 3araibHOro
TeTepPO3UCY 3a OKA3HUKOM IIHPHUHA morepeky craHoBuB 2,1; 3,5; 1,9; 4,0%.
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B MonoaHsKy KpoJIiB OTPUMaHOT'0 BiJ I’ ITH BapiaHTIB MO€JHaHb 3MIHIOBAJIUCH
HE TUIBKH BiITOAIBETbHI MOKA3HUKHU IO TPymax, ane i eKOHOMIYHI NMOKa3HHUKH
(ta6mn.4).

Taéauus 4. ExkoHoMiuHa e()eKTHBHICTH BiIr0AiBeIbHOr0 MOJIOTHSIKY KPOJIiB
B Npoueci 3acTOCYBaHHS IPOMHUCJIOBOI0 CXPeIyBaHHs

I'pyna

1 1I 111 v \'%

= n

9 | & | = =

Tloxasnuk = b T =

O = | B | & =

= Q = O %

S35 |8

. = - B
3arpatu KOpMy Ha 1Kr IpUPOCTY, KT 3,6 3,45 34 3,42 3,32
’Kupa maca y Bimi 90 1i6, T 2765 2882 2921 2845 2972

Bapricth 1 KT KOMOIKOpMY, TPH. 9 9 9 9 9
l]?paIlecTL KOpMy Ha | KT IpHpOCTY XK. M., 324 3105 | 306 | 30,78 | 20,88

Kopwmu B cTpyKTYypi pssMHX 3aTpar, % 65 69 73 70 75
Co0iBapTiCTh KT KPOJSTHHY, TPH. 49,85 450 | 41,92 | 43,97 39,84

f;;nmamHHa mina 1 Kr K. M. KpOJISITHHH, 65 65 65 65 65
Yucrtuii goxiz, rpH. 1 KT KpONsITHHHM, TPH. 15,15 20,0 | 23,08 | 21,03 25,16
Penrabennuicts, % 30,4 44,4 55,1 47,8 63,2

I3 3pocTaHHsAM BiATOiBEIbHOT MPOAYKTUBHOCTI MOJIOJHSIKY KPOJIIB JOCIIAHUX
rpyn 3pocTajia 4YacTKa BapTOCTI KOPMY B CTPYKTypi coOIBapTOCTi HPHUPOCTY
KpossaTiHE (3 65 1o 75%).

AHauti3 BiATOIBIII MOJIOTHSKY KPOJIB ITOKA3aB, IO 3pPOCTAHHS iIHTCHCUBHOCTI
pocry (Ha 2,9-7,5%) B MOMICHOTO MOJIOIHSKY KPOJIB BiJHOCHO YHCTOIIOPOIHOTO
KOHTPOJILHOT TPYIH BIUIMHYJIO HA €KOHOMIiYHI TOKa3HUKH (Tabu. 4).

Bapticte 3aTpaT KOpMiB Ha OIWHUIFO MPHPOCTY BU3HAYAIH IMIIIXOM
MHOXXEHHSI BapTOCTi 1KI KOpMy Ha 3aTpaT KOpMiB Ha 1 kr npupocty. Pesynpratn
JIOCTIJKEHHS CBIYaTh, III0 HE TUIBKY 3aTPaTH KOPMIB Ha 1 KT IPUPOCTY B JOCIHTITHIX
TpyTax 3MEHITyBaJIUCh 10 MOKa3HHUKIB MEPIIOi KOHTPOIBHOI TPyIH, a 1 BapTiCTh 1K
KOpMY.

3HIKEHHSI BapTOCTi KOpMy Ha | Kr mpupocty nm0 1 KOHTPOJBHOI Tpymu
(32,4 rpn), BinOyBanock 10 5 rpynu: 2 pocmigaa 31,05 rpu; 3 nocmigna 30,6 rpH, 4
mocigaa 30,78 rpH. BapricTh KOpMy B CTPYKTypi 3arpar 5 AOCHIAHOI Tpymd
BUSBWIACH HaHWK4Yor — 29,78 rpH. Taka nuHamika BIUIMHYJa Ha TMOKAa3HHK
YHCTOTO NMPUOYTKY 1 peHTa0EIbHICTh BUPOOHHIITBA.
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HaiiBumoro peHrabenbHICTh BUPOOHHITBA, 3a NPSIMUMH 3aTpaTtami, Oyna y
MOJIOTHIKY KpojiB 5 rtpymm 1 craHoBmina 63,2%. Teapuam miei rpymm 3a
NOXOKEHHAM OyIu TpU HopoaHi nomici - Y/41CY,PII%/,HB.

BukopucraHHs IPOMHCIOBOTO CXpCIIyBaHHS 3a0e3NeYmI0 He TUIBKH
3pOCTaHHS BiATr0AiBEIbHOI IPOIYKTUBHOCTI KPOJIiB, aje:

- TIOKPAIIAIIO KOHBEPCIIO KOPMY;

- 3HU3WJIO IPsMi 3aTpaTH HAa BUPOOHHUIITBO OJAWHUIN KPOJISTHHU;

- MiJBUIIWIO YUCTUHN TOXIJ Ta pEHTA0CIbHICTh BUPOOHUIITBA KPOJIATHHH.

TakuM 4YMHOM, JOCHIJKEHHSIMH BCTaHOBJICHO, IO BUKOPHUCTAaHHS B
MPOMHUCIIOBOMY CXpPELIyBaHHI SIK MaTepUHCHKOT IOPOIU KPOJIEMATOK MOJITABCHKOTO
cpibia, a OaThKIBCHKOI CaMIIiB PAASHCHKOI IIMHIIMIN 1 HOBO3CIAHMLA OLIOro
JIO3BOJISIE TIBUIIUTH BIATOAIBENBbHI Ta M’SCHI ITOKa3HUKU MOJIOJHSAKY KpOJIIB,
0co6IMBO TpU HopogHoro noxomxenss: 4 I1CYHBY/,PILI; Y/,I1CY/ P11/, HB.

O6roBopenHs. Y BHUpIlICHH] 3aBIaHb iIHTCHCU(IKAIIT TaTy3i KPOJIIBHUIITBA B
VYkpaini 3HauHMid  BHecOK 3poOwnu  BitumsHsHi  BueHi (Mupocs B. B.,
Bakynenko 1. C., Bamenko M. L., I6arymmin 1. L., Komro6enko I'. A.,
Biaanuyk JI. T., Tapapuko 0. A., Japmorpaii JI. M.), ski mocmimkyBaiau cTaH i
NEePCHEKTHBH PO3BUTKY Taly3i KPONIBHHITBA, 30KpeMa HaIlpsSMH IPOMHUCIOBOTO
BHUPOOHHITBA KPOJIATHHH.

binpmr mporpecMBHa, BHCOKO IHTEHCHBHA IPOMHCIOBA TEXHOJOTis
BUPOOHHIITBA KPOJIATHHH OyJia cTBopeHa B €Bpori 30-35 pokis Hasaz. Ii TBopusMU
Oymu 1Bl ¢paniy3pki Gipmu «Eurolap» ta «Hypharm». B ocHOBI cenekiiiitHux
TEXHOJIOTIH JIeKHUTh riOpUAN3aIlis 3 MAKCUMATIbHUM MPOSBOM IeTepPO3Ucy — 110 25%.
Marepianom ciyxate 4-5 mopin (mpanpabaThKiBCHKOTO CTama): Kari(opHilchKa,
Oiya HOBO3EJTaHJChKA, TEPMOHCHKA Ta iHIIi. CTPYKTYpOFO ISl CTBOPSHHS KiHIIEBOTO
NPOMHCIIOBOTO  TiOpUay SBISIETBCS  PO3AUIBHA  CEJNEKLiss 10 CTBOPCHHIO
MaTepUHChKUX Ta 0aThKiBChKUX JiHiK (hopm) Ta ix momanbiie kpocyBants. Cama
TEXHOJIOTiSl BUPOOHMIITBA KPOJSITHHHU € TOCHTh HANpy>KeHa (BUCOKONPOIYKTHBHA),
U 3a0e3MeUYeHHsT peati3alii BICOKO pIBHS TETEPO3UCY BHMAara€ MEBHOTO PiBHSA
TOJIIBIII Ta YTPUMAaHHS.

B cborofeHHi Ajsi IPOMHCIOBOIO BUPOOHHMITBO KPOJISITHHM B YKpaiHi
3aCTOCOBY€ThCS  «(paHily3pkay, ab0 iHTeHCHBHA TexHoJoris. OCHOBHHMU
MOKa3HUKaMH, BiJl SKHX 3aJ€KHTh IHTEHCU(]IKalis BUPOOHUITBA KPOJSITUHH €
TUIOAFOYICTh, IBUJIKICTh POCTY Ta OIJIaTa KOPMY HPUPOCTAMH.

Benukoro mpoGiieMor0  3amMIIAEThCA  UIA  YKPAiHCBKUX — BHPOOHHKIB
KPOJIITUHU HAsIBHICTh BHCOKONPOJYKTHBHOTO, MPUCTOCOBAHOTO JI0 IHTEHCHUBHOT
MPOMUCIIOBOT TEXHOJIOT1] KPOJIETIOT OJIiB'SI.

OnHak, OTPUMaHHS MaKCHMaJbHOTO €(eKTy TeTepo3nuCy MOKIIMBE NpHU
CTBOPEHHI MOMYJISALiN, HAIaJKW SKUX NPU CXpEIlyBaHHI MOXYTh HaHKpalie
MIO€THYBATHCh 32 OCHOBHUMH KUJIbKICHUMH OKa3HHKaMH.

Huni BuHUKIA HaragbHa HEOOXIJHICTh, HAa OCHOBI Yy3arajJbHEHHS
TEOPETHYHUX 1 MPAKTUYHUX [OCHI/PKeHb, NEPErJISHYTH Iy HU3KY HayKOBHX
MOJIOKEHb, TOTJIUONUTH 1 POMIMPUTH IOCIIKEHHS, CIIPSIMOBAHI Ha ONTHMAJIbHE
MIPOEKTYBAaHHS Ta CTBOPEHHS CENEeKIIITHUX MpOIEeCiB iIHTEHCMBHOTO BHUPOOHHUIITBA
KPOJIITUHU B HOBUX €KOHOMIYHHX yMOBaX.
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B UYepkacbki mocnimuii craHuii Oiopecypcie HAAH TpuBae pobGora 3
MOITYKY BHAJIMX CENEKIIHUX MO€IHAHb KPOJIiB, SKi MAlOTh OYTH MPUCTOCOBAHI 10
YMOB YTPHMAaHHS, TOMIBJ Ta MPOSBY BHCOKOi MPOTYKTHBHOCTI 32 iHTEHCHBHOTO
po3BenmeHHs B YkpaiHi. Jas poOOTH 3amydmim MicueBi TOMYIALii KPOJIB,
MPUCTOCOBAaHI /O YTPUMAaHHA Ha MeTajJeBif ciTdacTiii miamo3i, BHCOKOI
KOHIICHTPAIIi] ITOTOJIiB’ s, YMOB MIKPOKJIIMATy MPUMIIIEHB, IPH YMOBI - KPOJIi CTiiKi
IO TIOJJOJIEPMATHTIB, CTPECUYTIINBOCTI, TIOTIOY.

Ha ocHOBI Hammx gOCTIIKEHb AOBEACHO, IO 3aBISKM KOMOIHATHBHIi
CIaJKOBOCTI Ta BIJIOBIIHOCTI 10 YyMOB YTPHMaHHS B rocronapcTBi Yepkacbkoi
JocrigHoi cranmil (IHTeHCHBHE, MPOMUCIIOBE) Kpallli TeHETHYHI TO€THAHHS KPOJIiB,
taki sk Y4I1C%, HB; Y,1CY,PIIY,HB nepesaxanu xoHTponsHy rpymy (IIC) 3a
MOKa3HUKOM KiBOi MacH y Biti 90 1i6 Ha 80 r ta Ha 207 r (p<0,05), 32 mOKa3HUKOM
IIUPHHY ToTIepeKy (MprKuTTEBa omiHka M sicHocTi) Ha 0,11 cm (1,9%) 1 Ha 0,23 cm
(4%), (p<0,05). Kpamiorwo KOMOIHATHBHOK 3[aTHICTIO BiJ3HAYHBCS MOJIOJHSIK
KponiB moxomkeHHsS YJICY,PIIY/;HB. IHmekc 3arambHOTO TETEPO3UCY 3a
IHTEHCHBHICTIO POCTY MOJIOJHSKA KpOJIB B Wi Tpymi craHoBuB 7,5%. IHmekc
3araJbHOTO TETEPO3UCY 3a MOKA3HUKOM IIMPHHA ToTepeKy ctaHoBuB 4,0%.

Bucoky BiaroniBensHy Ta 3a0iffHY 34aTHICTH ITOMICHHH MOIOTHSIK KpOJIB
NPOSIBUB 3aBISIKM TIOXOPKEHHIO, TOOTO BHCOKOMY IIPHCTOCYBAaHHIO IO YMOB
MPOMKCIOBOTO  yTPUMaHHS:  BiJCYTHICTh  IOJOJCPMATHUTIB,  IUIACTHYHIH
CTPECUYTIHUBOCTI.

BucHoBku i mepcnexkTuBH. J[OCTiIKCHHSIM BCTaHOBJICHO, IO MOMICHUMN
Monoauak Tperboi rpymu (Y4ICYHBY,PII) B 28-m060BOMy Billi, BipOrimHO
(p<0,001) mepeBaxas ananoris 1-oi konTponsHOi rpymu (IIC) 3a moKa3HHKOM
xuBoi macu Ha 107 r. TlomicHuit monomusik 4-o0i rpymu BiporimHo (p<0,01)
nepeBakaB KOHTPOJb 32 LIUM IOKa3HUKOM Ha 83 rpamu. HaiiBuity iHTEHCHBHICTBH
po3BUTKY 110 28-1060Boro Biky (p<0,001) MaB MOMiCHHI MOJIOJHSK TOXO/KEHHS
1,I1CY4P1IY/,HB - 609+28,26 r, m1o Ha 116 r GinblIe KOHTPOIIIO.

3a mOKa3HUKOM KHBOT MacH y Birli 90 1i0 moMicHUI MOJIOTHSK qPyTOi Tpymn
(Y/4I1C%/4PIII) nepesaxas (p<0,05) nepiry KOHTPOILHY TPYIy MOIOIHSAKY MOPOIU
nonrascbke cpibno Ha 117 r, Tpersoi Ha 156 r (Y4IICY4HBY,PII) (p<0,05),
yerseproi Ha 80 r (Y/4I1C3%/4 HB), a 5-oi Biporiguo (Y4IICY,PIIY;HB) (p<0,05) ax
Ha 207 r.

[IpmwxuTTEBa M’sCHA OIiHKa — MIMpPHHA nonepeky, B 90-mo0oBoMy Bill,
Kpamoro Oyna y IMOMICHOTO MOJOAHSAKY KpoiiB 2, 3, 4 1 5-0i rpyn. Bumip mupnuau
MOMEePEeKy € BAKIMBUM IOKAa3HMKOM, BiH MO3MTHUBHO KOPENIOE 3 MOKa3HUKAMU
3abilfHOT Macw, 3a0iitHoro Buxony. HaiiBummm BiH OyB y m’sTii rpymi 5,95 cm
(p<0,05) Ta mepeBaxkaB KOHTPOJb Ha 4%.

Innexkc 3aranbHOrO TreTepo3ucy IO Tpymnax 3a IHTEHCHUBHICTIO POCTY
MOJIOJTHSIKA KpOJIB B JOCHITHHUX Ipymnax craHoBuB: 4,2; 5,6; 2,9; 7,5%. Iunekc
3arajbHOIO reTepo3UCy 3a MOKA3HUKOM IIMpUHA Monepeky craHoBuB 2,1; 3,5; 1,9;
4,0%.

3a pesympTaTaMH  JOCHIIDKEHb Kpamly CXWIBHICTH /O  BHCOKHX
BIJITOIIBEIIbHUX, MPWKUTTEBUX M SACHUX Ta KOHCTUTYI[IMHMX TOKAa3HHWKIB MaB
HOMiCHUIA MOJIOHSAK KpoiB noxomkenss: Y/1C%/, HB, Y/, J1CY,PII*/,HBE.
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3HWKEHHSI BapTOCTi KOpMYy Ha | Kr mpHpocTy 10 1 KOHTPOJNBHOI IpyIu
(32,4 rpn), BimbyBanocs mo 5 rpymu: 2 gocmiana 31,05 rpH; 3 nocninaa 30,6 TpH, 4
nmociimaa 30,78 TpH. BapTicTh KOpMy B CTPYKTYpi 3arpar 5 IOCHITHOI TPYITH
BUSBWIIACH HaHMWK4Io0 — 29,78 rpH. Taka nuHamika BIUIMHYJAa Ha MOKAa3HHUK
YHCTOTO MPUOYTKY i peHTa0eNbHICT BHPOOHHIITBA.

Hatiiumoro penTabenbHICTS BUPOOHUIITBA, 32 TIPSAMUMH 3aTpaTaMH, Oymna y
MOJIOAHSKY KponiB 5 rpymm 1 crtaHoBuma 63,2%. TBapuHu miei rpymn 3a
TIOXOJUKEHHSM GYJIH TPHOX MOPOHi nomici - Y/4I1CY,PIIIY,HB.
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The study found that the third group of domestic young (1/4PS1/4NB1/2RSh)
at 28 days of age significantly (p<0.001) exceeded the analogues of the 1st control
group (PS) in terms of live weight by 107 g. The fourth group of domestic young
(p<0.01) exceeded the control by this indicator by 83 g. The highest intensity of
development up to 28 days of age (p<0.001) was observed in the litter of young
animals of 1/4PS1/4RSH1/2NB origin - 609+28.26 g, which is 116 g more than the
control.

In terms of live weight at the age of 90 days, the second group of domestic
young animals (1/4PS3/4RSh) exceeded (p<0.05) the first control group of young
animals of the Poltava Silver breed by 117 g, the third by 156 g (1/4PS1/4NB1/2RSh)
(p<0.05), the fourth by 80 g (1/4PS3/4 NB), and the fifth was significantly (p<0.05)
(1/4PS1/4RSh1/2NB) by as much as 207 g.

The chest girth index (90 days) had a significant difference in the young rabbits
of the fourth and fifth experimental groups (p<0.01, p<0.001) genotype: 1/4PS3/4
NB, 1/4PS1/4RSh1/2NB and exceeded the rabbits of the control group by 1.9; 2.2
cm. This indicator was influenced by the heredity of the New Zealand white, which
was 50.75% in the crossbred young of these groups.

In-life meat assessment - loin width, at 90 days of age, was the best in crossbred
young rabbits of groups 2, 3, 4 and 5. The measurement of loin width is an important
indicator, it is positively correlated with indicators of slaughter weight, slaughter
yield. It was the highest in the fifth group 5.95 cm (p <0.05) and exceeded the control
by 4%.

An objective indicator that positively correlates with slaughter and meat
qualities - the crushing index - absolutely prevailed in the crossbred young rabbits
of the 5th experimental group (1/4PS1/4RSh1/2NB). Rabbits of this group by this
indicator prevailed over their counterparts of the 2nd group by 9.17%; 3-0th by
4.36%; 4th by 2.24%; and purebred young rabbits of the 1st group by 10.23%.

According to the results of the research, the best tendency to high fattening,
lifetime meat and constitutional indicators was observed in the domestic young
rabbits of the following origins: 1/4PS3/4 NB, 1/4PS1/4RSh1/2NB.

The index of general heterosis by groups according to the growth intensity of
young rabbits in the experimental groups was: 4.2; 5.6; 2.9; 7.5%. The index of
general heterosis according to the waist width indicator was 2.1; 3.5; 1.9; 4.0%.

The decrease in the cost of feed per 1 kg of gain to the 1st control group (32.4
UAH) occurred to the 5th group: 2nd experimental 31.05 UAH; 3rd experimental
30.6 UAH, 4th experimental 30.78 UAH. The cost of feed in the cost structure of the
5th experimental group turned out to be the lowest - 29.78 UAH. Such dynamics
affected the net profit indicator and profitability of production.

The highest profitability of production, in terms of direct costs, was in young
rabbits of group 5 and amounted to 63.2%. Animals of this group were three-breed
crosses by origin - 1/4PS1/4ARSH1/2NB.

Studies have shown that the use of Poltava Silver rabbit dams as maternal
breeds and Soviet Chinchilla and New Zealand White males as paternal breeds in
industrial crossbreeding allows for increased fattening and meat performance of
young rabbits, especially of three breeds: 1/4PS1/4NB1/2RSH; 1/4PS1/ARSH1/2NB.

Keywords: rabbits, crossbreeding, Poltava silver, fattening indicators,
profitability.
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PENMPOAYKTUBHA 3JATHICTb IO€EJJHAHb TPbOX ITOPLJ KPOJIIB
3A PEHMITPOKHOTI'O CXPEIIIYBAHHS

Boiiko O.B., c.0. kanouoam c-e nayx,
Jyuun 1.C,, c.n.c. dokmop c. e. Hayk.

Yepkacvka docniona cmanyis diopecypcie HAAH, m. Yepkacu, Yrpaina
luchin60@ukr.net

Hocnioocennst  npogodunuce Ha 6a3i eKcnepuMeHmanvbHoi Kpoaegepmu
Yepkacvkoi  oocnionoi  cmanyii  6iopecypcie  HAAH. B 2ocnodapcmsi
3aCMOCOBYEMbCSL  MEXHON02IS  IHMEHCUBHO20 — GUPOOHUYMEA  KPOJISIMUHU.
V3azanvheni 6ci nokasHuxu Kporemamox npu OKpoIax 3a Macolw 2Hizoa. Buujoro
6o1a BY1a 6 KPONeMAmMoK neputol KOHMponvHoi epynu - 544+19,9 2, 6 opyzoi (Y PLLI
x QYoPLIMLHE) - 541£20,0 2 ma 6 n’smoi (RY2PLL,CB x S PII) - 547+20,5 2, wo
Hesipo2iono euwe 6i0 mpemwoi 2pynu kporemamox (Y.PLUIMHE x JSPIII),
vemeepmoi zpynu (QPLI x 3 YoPLI,CB) ma cvomoi (RY2HEY.CB x 3 PLI).
Havieuwyum noxasnux monounocmi 6ye y kponemamox uiocmoi epynu - 2,44+0,079
ke 3a noeonanna QPHI x & Y.HBEY,CB. YV ecix Oocniomux zpynax noxasuux
monounocmi 6ye euwum na 50 — 140 2 (P<0,95) 6 nopisusanni 0o nepuioi
xoumpoavroi epynu  kponemamox (2,3+0,073 ke). Maca enizoa xpoaeusm,
siocaoocenux y 28-000080omy 6iyi 6i0 Kpoiemamox, Oyia euujor 8 KpoiemMamox
n’amoi-coomoi docuionux epyn (P>0,99; P>0,95) gionogiono 5,05+0,18 «ke;
5,45+0,135 ma 5,2240,172 ke, wo 6invwe na 0,400 — 0,800 ke 6i0 KOHMPOABLHOL.
Bpaxoeyrouu pisuuii  pigenv nOKA3HUKIE NPOOYKMUBHOCMI KPOIEMAMOK, OJs
00 exmugHoi ix oyinku 3acmocogysanu inoexc IBAK. Haiisuwui noxkasnux IBAK
oye y kponemamox wocmoi (QPIHI x 3Y.HBY.CB) — 124,9 ma n’amoi
(RYPLIM,CB x SPILI) 2pyn — 124,0. [ns cenexyitinoi oyinKu 6i0mMeoproéanbHux
BIACMUBOCEL KDOTEMATNOK GUSHAYAIU THOEKC 3A2A/IbHO20 2eMepo3ucy 3a ghopmynoio B.
Topina. Inoexc 3a2anbHo20 2emepo3ucy 3a MAacor eHizoa npu GIOIY4eHHi 8 OOCTIOHUX
gpynax cmanosus: 4,09 %, 6,45 %, 2,36 %,; 8,60 %, 17,20 % ma 12,26 %. Inoexc
3aeanvroeo eemeposucy 3a nokaznwuxom IBAK cmanosus 1,16 %, 0,41 %, 1,24 %, 2,90
%, 3,65 Yoma 1,16 %.

Kniouoei cnoea: xponemamku, cxpewyyeanus, penpoOyKmueHa 304mHicmb,
inoexc IBAK.

AxTtyanpHicTh. He pauBmsiumcer Ha Te, mO B YKpaiHi 3alUIIWINACH |
(YHKIIOHYIOTh ~ criemiaiizoBaHi ¢epMH 3 BHPOOHMITBA KPOJATHHH, BOHHU
MatoepeKTHUBHI, TaK SIK 0a3yIOTHCS HA 3aCTapiIuX, Y IMEPIIy Yepry, CEICKIIHHNX
TexHoorisx [1].

Huni B VYkpaiHi BHKOPHCTOBYIOTBCS Y IPOMHCIOBOMY, IHTCHCHBHOMY
BUPOOHHUIITBI KPOJIATHHHM IMOPOAM KPOJIB Ciporo i OLIOT0 BENETHS, PaasiHChKa
IIMHIIATA, CPIOIACTHH METEeNNK, aHTOPCHKHUH MyXoBHH Ta iHmm. [IpogykTHBHICTH
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KO>KHOT 3 IIMX HOPiJ] MPOSIBISETHCS B MPOMHUCIOBOMY KPOJIBHUITBI Jinie Ha 60—
70 % [2]. Tomy, mpobiema iHTeHcudikalii ramxy3i KpONiBHUITBA HaA3BUYaiHO
TOCTpa, OCKUIBKM 0araTo TOpiJ HEYWCICHHI Ta MAalTh BHCOKY TEHETHYHY
MiHIHBICTh. KpiM TOTO, 3MEHIIMIACH KUTBKICTh IUIEMiHHHX TOCHOIAPCTB 3
po3BenmeHHS OUNBIIOCTI TMOpin, BiACYTHS B KpaiHi TporpaMa CTBOPEHHS
MIPOMICIIOBOTO KpOJs. Y 3B’S3KY 3 MM BaXKJIMBOTO 3HA4YCHHS HaOyBae CBimome
VIOpaBITiHHSA HAayKOBO-BHPOOHMYUM MPOIECOM Ha MiACTaBi 3HaHb OCOONHMBOCTEH
CEJICKIIITHO-TEXHOJIOTIYHHX mporieciB [14].

OCHOBHUMHY TIOKa3HUKAMH, BiJl AKUX 3aJICXKHUThH iHTCHCU(IKAIlisl BUPOOHUIITBA
KPOJISITHHY € TUIOMIOYICTb, KHMBAa Maca KpPOJICHST IPH HApOPKEHHI, 30epekKeHICTh
THI3/, DIBUAKICTH POCTY Ta OILIaTa KOpMy mpupoctamu [4].

[Touynnaroun cenexuiiHy poOOTY B KpPOJIBHHULTBI CIiJi 30CEPEIUTHCh Ha
OJIHIi—IIBOX O3HAKAX, HE HEXTYIOYH IHIIMMH, SIKi MOBUHHI OyTH X04 HA CEPEIHBOMY
piBHi. Ha mepmomy etarri 3BepTaloTh yBary Ha MaTepUHCHKI SIKOCTI: KHBa Maca pu
HApOJIKeHHI, )K1Ba Maca npu BimtyuenHi (y 28 1i0), 36epexenicts [12, 13].

Jlnst IpUCKOpEHHsST OTpUMaHHS OakaHWX IMPOJYKTUBHHMX MOKa3HHKIB, BapTO
BUKOPHUCTATHU CXPEIIyBaHHS, SIKE IIepeciiaye KiTbKa IIiyieii — 30araTUTH CIIaAKOBIiCTh
onHi€T 3 opin, Ta Ha 6a3i IBOX 1 OUIBIIE MOPiT CTBOPUTH HOBUI T€HOTHIIL, IKUH OH
y3araJbHHB BCi IIO3WTHBHI CTOPOHHM B3SITUX JUIA CXpENIyBaHHSA IOpiN, a 3a
OCHOBHHMMHU 3 HUX 1 3HA4HO 1X IIEPEBHUILyBaB.

JocmipkeHHsT  ICHYIOUMX  TEHOTHINIB Ha  KOMOIHAIIifHY  3[aTHICTh
(moemHyBaHiCTh) MOXKHA TIPOBOIUTH TIPH MPSAMOMY i 3BOPOTHOMY (PELHUITPOKHOMY)
cxpeulyBaHHI. 3a  pe3yjbTaraMH  CXpElIyBaHHs  BigOMpaTh  Kpalux,
BUCOKOIPOJYKTUBHUX MIDKIIOPOJHHUX HAIIAJKIB, SKUX JIOLIJIEHO BUKOPHCTOBYBATH
B MOJANBINIA OPOMHUCIOBIH poboTi (ribpuamsarnii) B sSKOCTi OAaTHKIBCHKHX 1
MaTepUHCHKUX (OPM.

Jnst focATHEHHS TIOCTaBJICHOT METH HEOOXi/IHO BUKOPUCTOBYBATH ITOPOAH, SIKi
MepeBaXAIOTh 32 O3HAKAMHM 3 BHCOKOIO CITaJIKOBICTIO, 10 KOHTPOJIOIOTHCS TeHAMHU
AIUTUBHOI [ii i O3HAKaMW, 3a SKHUMH MpPOSBIAETHCS HaWKpamia KoMOiHaIiiiHa
3maTHiCTh y BHMIAAL edekty rereposucy [5]. Edekr rerepo3ucy nmoBuHeH OyTH
BUILUM, OCOOJIMBO KOJIM MOPO/IY 3HAYHO BiIPI3HAIOTHCS OJJHA B/l OJIHOI T€HETUYHO,
a00 craJIkoBO BiffaneHi.

Ko oOpaHi 03HaKH TTO3UTHBHO KOPEIIOIOTh MK COOOI0 — Taki sk Bara mpu
HAPOJKCHHI, MOJIOYHICTh 1 30epeKEHICTh, CEJCKIlis OJHOYACHO 3a I[MMHU TPhOMa
MOKAa3HUKAMH MiIBUIyBaTUME MOJANbINTy {HTEHCHBHICTH MPOSBY BiATOJiBEIbHUX
O3HAaK MOJIOJHSKY Kpodis [4, 11].

OTprMaHHS MaKCHMAJIBHOTO €(EeKTy reTepo3rcy MOXKJIMBE IPU CTBOPEHHI
MOpiJ, HAIIAJKK SKUX ITIPH CXpEIlyBaHHI MOXYTb HaHKpalle MO€IHYBAaTHUCH 3a
OCHOBHMMH KUIBKICHUMHM TIOKa3HMKaMH. /[l 1pboro moTpiOHO CTBOPHUTH
MaTepuHCBbKY (opMy, B sKiii mnepeBaxaroTh (CHOKyCOBaHO) pempoOLyKTHBHI
BJIACTHBOCTI KpoJieMarTokK i JBi abo Oinplre 0aTbKiBChKUX (OpPM, Y HAIIA/IKIB SIKHX
MepeBakaloTh BiATOIBENBHI 1 M’ AcHI moka3HukH [9, 10, 15]. Boane moegnanns nux
TeHOTHIIIB 3a0€3MeYNTh MaKCHUMAIbHUH PICT MPOIYKTHBHICTH TOBAPHMUX IMOMiceit
[3, 8].

He nmuBnsgmch Ha 3HA4YHY KUIBKICTh NMPOBEACHUX JOCIHIIPKEHb Ta OCOOIUBY
yBary HayKOBIIB YKpaiHH g0 iHTeHCH(]iKamii KpOJIBHHITBA, Taly3b JdOCI
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3aJIMIIAETHCS. HEe(DEKTHBHOIO Yepe3 BiICYTHICTh CHCTEMHOT'O MiJIXOMy JIOCHTiPKEHb
IO BUPIIIICHHSI TEHETHYHO-CENEKIIHHNX mpo0ieM KpomiBHUITBA [14, 16].

MeTta pgociaigKeHHS — JOCTITUTH BIATBOPHI SAKOCTI KpOJEMAaTOK Ha
KoMOiHaIiHAHN eeKT 3a PeUIPOKHOTO KPOCOPUINHTY.

Martepianu Ta MeToAH AOCTiIzKeHHs. JOCTiKeHHS MPOBOAMINCH Ha 0a3i
eKCIIepUMEHTANBHOI KponedepmMu Uepkachkoi HOCHigHOI cTaHIii Oiopecypcis
HAAH. B rocmomapcTBi 3aCTOCOBYETBCS TEXHOJOTiSI iIHTCHCHBHOTO BHPOOHHIITBA
KPOJISITHHHU.

B ocranHi 20 pokiB BUpOOHHMLTBO KPOJSITHHH B YKpaiHi 3[IHCHIOEThCS 32
«EBPONENCHKOIO», IHTCHCUBHOIO TEXHOJIOTIE0. B mpoMuciioBrx rocmogapcreax 1o
BUPOOHMITBY KPOJISITHHH ICTOTHO IepeBayka€ TEXHOJIOTIS 1HTEHCHBHOTO
BUPOOHHMITBA Ti Ie HA3UBAIOTH (PpaHIy3bKOI0. B I1HIUBIAYaNbHO-CEISTHCHKHX
rocrogapcTBax Ykpainu 3ocepemkeHo 0ust 90 % moroniB’s KpoJiiB, OJHAK, 1 IIi
rOCIIO/IapCTBA 3aCTOCOBYIOThH €JIEMEHTH IHTEHCHBHOI TeXHOJOTIi. IcHye ekoHOMIUHE
MPaBUJIO, i3 3POCTAHHSAM MPOAYKTHBHOCTI, 3HIDKYETHCS MOKA3HHK COOIBapTOCTI,
3pocTae  PEHTAOENbHICTh BHPOOHMNTBA. BHPOOHMITBO  KpOJATHHH  CTae
KOHKYPEHTHO-CIIPOMOYKHHUM 1 aJbTepPHATHBH IHTCHCUBHIN TEXHOJIOTIi BUPOOHUIITBA
KPOJLITHHU B CBIiTi Ta YKpaiHi, IIOKH 110, HE MaE.

[NapaMeTpn IHTCHCHBHOI TEXHOJOTIi HependadaroTh OTPUMAaHHS Bin OIHIET
KpOJIEMaTKH, Ha IPOTs31 BAPOOHUYOTO POKY, HE MEHILIE BOCHbMHU OKPOJIB, a 11ie 60 i
Oinbiie KpoJeHsT. [loKka3HUKM CKOPOCHLIOCT BirOAiBEIBHOTO MOJIOAHSIKY KPOJIiB
MaroTh 3abe3neunTr 3a0iil y Bimi 80 mi0 KUBOKO Macow He MeHie 2,8 Kr, mpu
3abifiHoMy Buxomi 55-60%. 3a KOpPIOHOM, SK €JIEMEHT 1€l TEeXHOJIOTII,
3aCTOCOBYETHCS T10pHIU3allis 32 y4acTio 4-5 mopij, MakCUMajIbHO MPUCTOCOBAHUX
JI0 IHTEHCUBHOT'O PO3BE/ICHHSI.

B Yepkacebki mociinHii cranmii 6iopecypciB HAAH tpuBae po6oTta 3 monryky
BJANTNX CEJCKI[IHNX TOEIHAHb KPOJIB, SKi MAaIOTh OyTH MPUCTOCOBAHI IO YMOB
YTPUMaHHS, TOXIBII Ta IPOSIBY BHUCOKOI IPOAYKTHBHOCTI 32 IHTEHCHBHOTO
po3BenmeHHs B YkpainHi. /s poOoTH 3amydmiud MICIEBi TEHOTHITH KpOJIB,
MPUCTOCOBaHI 10 YTPUMaHHS Ha MeTaNeBill ciT4acTii MimIo3i, DO BHCOKOI
KOHIEHTpALI] OroJiB’s Ta 33JI0BUILHUX YMOB MIKPOKJIIMaTy mpuminieHs. ['ooBHa
yMOBa: KpoOJi CTifiki [0 MOJIOJEpPMATHTIB, HECTPECOUYTINBI, 3 BHCOKOIO
TUIO/TFOYICTIO.

I'eHOTHIT KpOJIIB, IO PO3BOJSATH B TOCHOAAPCTBI: pajisiHChKa MIMHIIMUIIA, CipHit
BEJIETeHb, HOBO3EJaHJChKa Oima Ta ixHi momici. CepenHbOMICSIYHA YHUCEITBHICTD
kpodiB 300 rod., 3 HUX 60 roj. OCHOBHUX KPOJIEMAaTOK.

OCHOBHI eJIeMEHTH TEXHOJIOT1{, 1110 IPUCYTHI B JOCIIKESHHI:

- OCIMEHIHHSI 3TiJTHO TEXHOJIOTIYHOT KapTH, Ha 10 JeHB MicIs OKPOIY;

- BIIUTyYEHHS KPOJICHIT B 28-1000BOMY Billi;

- BiroziBenbHUit nepiox 3 28 noou 1o 90-1000B0OrO BIKY.

3 METOI0 MOKpAIeHHS PENpOyKTUBHOI Ta BIJI'OMIBEJIFHOT MPOIYKTUBHOCTI
HIMHIITAIONOAIOHUX KPOJIiB (1BO-, TPUIIOPOIHHX TTOMICEH) 32 YMOB TIPOMHUCIOBOTO
IHTEHCHBHOTO  BUKOPDHMCTaHHs. TBapuH  I[OpOOM  pajisHChbKa  HIMHIIWIIA
BUKOpPHUCTOBYBaH sik MatepuHchKy (PILI), 1ieif reHOTHIT HAHGITBII MPUCTOCOBAHHUIA
JI0 BUPOOHMYHX 1 KIIIMAaTHYHUX YMOB IIEHTpaibHOI Y KpaiHu. baTeKiBChKI OpOIH —
camrii mopoau cipuii Benerens (CB) i HoBo3emanzaceka Gima (HB), y Hux Ginbime
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BUPAXCHI BIJTOMIBENbHI 1 M’SCHI TMOKa3HUKU NPOAYKTUBHOCTI. s mocminy,
METOZOM TMap-aHajoriB, Oymo chopmoBaHo 7 rpym KponemaTok mo 10 romiB B
KO>KHii (Tabm.1).

Taoaunna 1. CxeMa nmoeaHaHb

I'pyna caMOK QFCHOTHHC'&MHH ] Hamanxu, F»
I KoHTpOJIEHA PII PII PHI
II gocmigna PIII 1,P111Y,HB 3/,P111Y/,HB
111 gocmigna Y,P1IY,HB PIII 1/4,HB ¥/,P11I
v Z[OCHi,I[Ha PII 1/ 2PH_[1/ 2CB 3/4PU_[1/4CB
\Y% Z[OCHi,I[Ha 1/ 2PU.[1/ 2CB PIII 1/4CB 3/4PH_I
VI nocmimHa PIII 1/, HB /,CB 1,P11Y, HB Y/4,CB
VII nocmigHa 1/, Hb Y/,CB PIII 1, Hb Y4,CB Y,P1II

OmiHKy BiITBOPIOBAJIBHOI 3JATHOCTI KPOJEMATOK BH3HAYAIM 32 iHIEKCOM
BiaTBoptoBanbHOi sikocTi (IBSK) [6]. OuiHka HpOAyKTHBHOCTI 37iHCHIOBAIACH
IUIIXOM MOPIBHAUIGHOTO aHAaJi3y pPENpOAyKTUBHHX ITOKA3HUKIB KPOJIEMAaTOK:
3aILTAHIOI0YA 3IaTHICTh, 0AraTOILIIIHICTh, BEIMKOILIIIHICTh, MOJIOYHICTh, Maca U
YHCENBHICTh THi3Ma Mpu BityueHHi kpoieusT (y 28- moboBomy Bil), iHIEKC
BIATBOPHUX siKocTel kposemaTok — IBSIK. [Ins oOmiHKKA BiATBOPIOBAIBHUX
BJIACTUBOCTEH KPOJIEMATOK 32 PEIUIIPOKHOTO KPOCOpUIHHTY Mix mopozaoro PIII ta
JIBOTIOPOIHMMH NoMicsiMu (3 yacTkoro cnajaxosocTi Y/oPIIY,HB; Y/,P111Y,CB; '/, HB
1/,CB) Bu3HaYaH iHIEKC 3araJbHOTO reTeposucy 3a Gopmyioro B. Topina.

Pe3yabTaTn AociaigkeHb Ta ix o0roBopeHHsi. Biomeopioeanvhi akocmi
Kposemamok. Bceranoeneno (Tabm. 2), 1m0 3a 0araTOIUTIHICTIO MepeBaskain
KposieMaTku 1-0i rpymnu YMCTONOPOAHOTrO MOEHAHHS paasHcbka munimia (PL),
JocnigHoi 5-01 (3 wacTkoro cmaakosocTi oPIIY,CB) Ta 7-0i (3 wacTkoro
cnankosocri Y/,HBY,CB) B moemHanHi 3 caMIAMM paisHCbKoi muHmmmm (PI) —
BignoBigHo otpumanu 11,2+0,49; 11,5+0,54; 11,4+0,72 rom., mo Ha 0,1 - 0,6 Tom.
Oinbmie, HiXK y Kponemarok iHmux pgociiguux rpyn (10,9+0,67; 11,0+0,6;
11,140,71). Pi3HuIs He BiporigHa.

KisbKicTh MEPTBOHAPOMIKEHUX KPOJICHAT OyJia MEHILIOK Y KPOJIEMaToK I1°sITO{
(RY,PIIY,CB x APIHI) i mocroi rpyn (PP x 3Y,HBY,CB) na 0,5+0,224;
0,5£0,167 rom. i3  HeBiporimgHOWO  pi3HHme0. Ha#Bumry — KiTBKICTh
MEpPTBOHAPOKEHUX KPOJIEHAT CIIOCTEpiranu y MepIIii, TpeTiii Ta choMill Tpymax
kposiematok: 0,9+0,233; 0,8+0,249; 0,840,227 romis.

BenukomutiiHicTh 3a HEBipOTiHOT pi3HULI Oylia BUIIOO B TPyTax, € TBAPUHU
MaJlil 9acTKy CIaIKOBOCTI ropoyu cipuii BenereHs (CB): werBepra rpyma 53+2,52 ;
mw'ara 54+2,0; mocra 53+2,14 rpam. B mepmiii rpymi Kpoisemarok, 3a
YUCTOMOPOJHOTO PO3BEACHHS, LEeH MOKa3HUK cTaHOBUB 524247 r, mo Ha 1-2 1
MEHIIIE.

Y3aranpHIOE TPU MOTIEPEHI TOKA3HUKYU Maca THi3ja IPU HapoIDKeHHI. Buioro
BOHA OylTa B KPOJIEMATOK TIEPIIOl KOHTPOJIBHOI rpymn - 544+19,9 1, B8 apyroi (PP
x 3Y,PIIY,HB) - 541+20,0 r Ta B ’sitoi (QY-PIIY,CB x JPIII) - 547+20,5 r, 1m0
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HEBIPOTiAHO BMIIE Bij TpeThoi rpymu kposemartok (QY,PUIY.HBE x JPIII),
yerseproi rpymu (PPII x & Y/,PIIY>CB) ta chomoi (9/.HBE>CB x &PILI).

Ta6aunus 2. BinTBopoBaibHi sK0CTi KposieMaTok, n=10; M+m; Cv, %

TToeqHaHHS FeHOTHUITIB £ Eﬁ :»
8 g 5
‘g E K =
g 2 g €3 4 X Maca
& g 2 T ge = -
~ 9 a8 S I g 5 THI3aa, T
IS I~ é
ke 5 3
g M
| PII PII 11,2+0,49 0,940,233 | 52+2,47 | 5444199 11,6
1 PII /,PI1%,HB 10,9+0,67 0,640,221 53+2,19 541+20,0 11,7
11 /,P11%,HB PIII 11,0+0,6 0,840,249 51+2,0 519+15,3 9,35
v PII /,PIII*/,CB 11,140,71 0,6+0,221 53+2,52 530+16,8 10,04
Vv /,P1I*/,CB PIII 11,5+0,54 0,5+0,224 54+2,0 547+20,5 11,83
VI PII ‘/, Hb *,CB 10,9+0,59 0,5%0,167 53+2,14 538+15,1 8,86
Vi1 | Y, HB ¥,CB PII 11,440,72 0,840,327 50+2,49 518+16,4 10,04
Hpumimxka: mym i oani “p<0,05; “"p<0,01; ™" p<0,001 nopieuano 3 KoHmpoabLHoIO
2pynoro.

Ilokasnuk monounocmi Kponemamox. BaxIMBUM TIOKa3HUKOM IIpH
BU3HAYEHHI MOJIOYHOCTI KPOJIEMATOK € KiIbKICTh KPOJICHST y THi3i B 20-7000BOMY
Billi. B KpoJieMaToK 3a MOEIHAHHA CAMOK 3 4acTKok crajakosocTi Y/oPIIY/,CB i3
CaMISIMU TOPOH paasHebKa 1vH muia PII (°sta rpymna), et moka3HUK CTAHOBUB
9,8+0,29 rour., 3a 6araromiigaocTi 11,5 romnosu.

3HayeHHs TMOKa3HUKA 30€pekKEHOCTI THi3ga KposieHaT y Bimi 20 mib y
KpOJIEMaTOK ChOoMOi TpymH ctaHoBmHIO 9,9+0,5 Toi., mo Ha 0,1-0,4 ronoBu Oinbie
AK Yy IHIIHX IIeCTH TrpyHax KpojeMaTok. Ha mopamemny BigroAiBelbHY
CIPOMOKHICTh MOJIOIHAKY KpOJIB ICTOTHHI BIUTUB Ma€ MOJOYHICTh KPOJIEMATOK
(xkuBa Mmaca THi3ga B 20 moGoBomy Bimi). HaitBuimm 1eil mokasHuk OyB Y
KPOJIEMATOK IIOCTOi rpymH - 2,440,079 kr 3a moennanns QPII x 4 Y,HBY,CB. ¥V
BCIX JIOCIIIHUX TPyIax MOKa3HUK MOJOYHOCTI OyB BuiuM Ha 50-140 r (P<0,95) y
MOPIBHSAHHI 10 TIEPIIOl KOHTPOJIBHOT TpyTH Kposematok (2,3+0,073kr) Taba. 3.

Tab6uuus 3. [loka3HUKH MOJIOYHOCTI KpoJeMaTok, n=10; M+m; Cv, %

< TToenHaHHS TEHOTHIIIB Mosmounicts (20 106a nakrarrii)

E o 3 ronin x;nrli)aﬂ ?icra maca If;{i?s;[a,

| PLI PILI 9,4+0,34 246+3,1 2,3+0,073 9,99
1l PILI Y/,PLIIY,HB 9,54+0,4 250+3,7 2,37+0,085 11,38
11 Y/,P1IIY,HB PILI 9,740,37 249+40 2,4+0,059 7.8
v PLI /,PLIY,CB 9,6+0,43 246+4,3 2,35+0,081 10,86
\Y /,P11IY,CB PILI 9,840,29 253+3,6 2,440,084 11,07
VI PLI Y, HB Y,CB | 9,740,37 252+4.2 2,44+0,079 10,19
Vil !/, Hb %,CB PII 9,9+0,5 243+5,7 2,39+0,087 11,57
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Moxa3uuk ruizaa B 28-1060Bomy Bini. KinbKicTh ToiB KpoNeHAT y THI3II
IpY BiUTy9eHHI BKa3y€e Ha MATEPHHCBHKI SIKOCTI KPOJEMAaTOK MO 30epexeHHIO
npurutoy (1abi. 4). 36epexkeHicTs MONOAHAKY OyIIa BUIIOK y KPOJIEMATOK IOCTO]
i cbomoi pocninaux rpyn (QPII x 3Y,HBY,CB; 9%,HBY,CB x JPIII) Bianosigxo
9,5£0,307 rom; 9,6+0,499 rom; mo Oimpme Ha 0,4-0,5 TON. HIK B KOHTPOII
(9,1£0,314).

Tab6auns 4. [loka3HUKH MacH THi3Aa KpoyeHart, n=10; M+m; Cv, %

TToeaHaHHA FeHOTUIIIB TToka3HukH rHi3Aa B 28-1000BOMY Billi: R
_ 5
g g = M
] 8 P! o
2 5 £ 5 g Maca rHi3ga, IS E’é
= g 3 2 3 23 2, =
é = o9 g Kr )
= S| ©
1~ = o
| PII PII 9,1+0,314 518+19,8 4,65+0,087 | 5,89 88,35 | 120,5
1 PII Y,PIIY,HB | 9,1+0,348 539+20,0 4,84+0,081 529 | 88,35 | 122,2
1 | %,par,Hb PIO 9,240,29 544+19,9 4,95+0,064 4,09 90,2 | 1210
v PII Y,PIIY,CB | 9,1+0,348 531+22,8 4,76+0,096 6,34 | 86,67 | 122,0
VvV | Y,PUIY,CB PII 9,440,267 5414211 5,05+0,18" 11,23 | 85,45 | 124,0
VI PII /, HB %,CB| 9,540,307 | 577+20,7" | 5,450,135 | 7,83 | 91,35 | 124,9
VIl |¥%, HB Y/,CB PII 9,6+0,499 | 551+17,3" | 5,22+0,172" | 10,429 | 90,57 | 121,9

CepezHst Maca KpOJICHSTH IIPH BiJUTy4YeHHI B 28-1000BOMY Billl Ia€ OLIIHKY He
JIMIIE BiJTBOPIOBAIILHUM SIKOCTSIM KpOJIEMATOK, aje BKa3ye i Ha MalOyTHIO
BIATOMIBEIbHY Ta M SICHY IIPOYKTUBHICTh MOJIOHSKY KPOJIiB. 32 IINM MOKa3HUKOM
Biporigao (P>0,99; P>0,95) kpammumu Oyau kposemarku Imocroi (PPII x
3Y,HBY2CB) i ceomoi (RY-HBY>CB x JPILI) rpym - 577+20,7; 551+17,3 rpam. 3a
MOKA3HMUKOM CEpeAHbOI MacH KpOJICHSATH TpH BUIIyYEHHI JOCHIAHI Tpynu
KpOJIEMATOK IepeBa)Kat0oTh KOHTPOJIbHY YHCTOIOPOIHY TPYILy IOPOJIH PaJsHChKa
muHmmIa Ha 13 — 59 rpam.

Maca rHi3Z|a KpOJIEHST, Bifca/KeHuX y 28-7000BOMY Billl Biji KpOJEMaToK,
OyJia BUIIOK B KPOJEMATOK I1’TOI-choMoOi gociigaux rpyn (P>0,99; P>0,95) a6o
BigmoBigHo 5,05+0,18 kr; 5,45+0,135 Ta 5,224+0,172 kr, mio 6inemie Ha 0,40 — 0,80
KT BiJl KOHTPOJBHOI.

BcranoBieHo, 1m0 BUIIKI BiCOTOK 30epeXeHHs KPOJCHAT MIPH BiIIy9IeHH] B
28-n1060BOMY BIIll CrIOCTEpIraBcs, NEPEBAXKHO, Y KPOJIEMATOK TPEThOI, HIOCTOI Ta
choMOi Tpyn i konmBaBcs Bin 90,2 o 91,35%. Ha 30epesxeHHs THI3Aa KPOJICHAT /10
BIUTy4eHHsT 3HAYyHOIO MIpOI0 BIUIMBAIO TMOXO/UKEHHS, 3a IHTEHCHBHOTO
NPOMHUCIIOBOTO ~ YTPUMAaHHsS, Iled TOKa3HUK IPOSIBUBCA SIK  CYKYIHICTh
MPOJYKTUBHUX OCOOJIMBOCTEH TPHOX TOPI.

BpaxoByioun pi3HUI piBEHb ITOKa3HMKIB NMPOAYKTHBHOCTI KPOJIEMATOK, IS
00’ekTHBHOI iX omiHkH 3acTocoByBaym iHnekc IBSK. Haiteummii nokasauk IBSK
Oy y kposiematok moctoi (PPII x 3/,HBY,CB) — 1249 ta m’saroi (QY/,PIIY,CB
x 4PII) rpyn — 124,0.

BUITYCK/12




E®EKTHWBHE KPOJIIBHULTBO 1 3BIPIBHULITBO

95

Jnst OLiHKY BiJTBOPIOBAJILHUX BJIACTHBOCTEH KPOJIEMATOK 32 PELMIPOKHOTO
KpocOpuauHry Mix moponoio PIII Ta ABOMOpPOTHAMH TIOMICSIMH (3 YacTKOIO
cnaakosocri Y/,PI1Y/,HB; Y/,P11I*/,CB; %/, HB %/,CB) Bu3Hauanu iHAEKC 3araabHOTo
retepo3ucy. J{o TopiBHAHHS Opairch MOKA3HUKH MAcH THi3/Ia MPH BiITy4YeHHi B 28-
nmoboBomy Bimi Ta iHAekc IBSK. [Hgexc 3aranbHOTO TeTepo3ncy 3a Macolo THi3aa
TIPY BiJUTYYEHHI B JOCTIIHUX rpynax cTaHoBUB: 4,09 %; 6,45 %; 2,36 %; 8,6 %; 17,2
% Ta 12,26%. IHnekc 3aranpHOTO reteposncy 3a mokasaukoM IBSK y mocmimanx
rpynax craHoBuB 1,16 %; 0,41 %; 1,24 %; 2,9 %; 3,65 % ta 1,16 %.

JocnikeHHs TPOIEMOHCTPYBAJIH, 1110 32 YMOB iHTEHCHBHOI'O BUPOOHHUIITBA
KPOJISTUHM BiJTBOPIOBAIBHI AKOCTI KPOJEMATOK BHIII y moeanans 9Y/,PIIY,CB x
JPLI; QPUI x 3*,HBY,CB 1a @Y/;HB,CB x JPIII. Ix nouinsHO BUKOpHCTATH B
NOJANBIIiA  cenekiiiHid pobotri (ribpuamsanmii) B sIKOCTi 6GaThbKiBCBKHX i
MaTepUHCHKUX (HOPM.

JUi1s OLiHKY BiITBOPIOBAJIbHUX BJIACTUBOCTEH KPOJEMAaTOK BH3HAYAIH 1HACKC
3arajJbpHOTO TeTepo3ucy 3a hopmynoro B. Iopina (Tabu. 5).

Tadauus 5. 3arajnbHUi reTepo3uc KPoJIeMaToOK

o IloennanHsa reHOTUIIB Maca rHizga IBSIK
=
gl 9 i < | reraposncy | ™ | roreposncy
| PIII PII 4,650,087 X 120,5 X
1 PII Y,PIIY>HB | 4,84+0,081 4,09 122,2 1,16
11| Y,P11I%.HB PIII 4,95+0,064 6,45 121,0 0,41
v PIII ,PIIY.CB | 4,760,096 2,36 122,0 1,24
\Y Y>P11Y/.CB PII 5,05+0,18" 8,6 124,0 2,9
VI PII !/ HB Y>CB | 5,45+0,135™ 17,2 1249 3,65
VIl |% HBY>.CB PII 5,22+0,172™ 12,26 1219 1,16

[Hnexc 3aranbHOTO reTepos3ucy 3a Macoro THI3A MPH BiUTyYeHHI B JOCIITHUX
rpynax craHoBuB: 4,09 %; 6,45 %; 2,36 %; 8,6 %; 17,2 % Ta 12,26%. Inaexc
3araJibHOroO reTeposucy 3a mokasHukoM IBSK cranosus: 1,16 %; 0,41 %; 1,24 %;
2,9 %; 3,65 % ta 1,16 %.

BucnoBku. Maca ruizaa Oysia Buila B KpoJieMaToK IepIioi KOHTPOJIBHOT TPy IH
- 544+19.9 1, y apyroi (QPII x J&Y,PIIY;HB) - 541+20,0 r ta B 1’sATOl
(RY,PIIY,CB x JPII) - 547+20,5 r, WO HEBIPOTiAHO BUILE BiJ TPETHOI Ipynu
kponemarok (9Y/,PIIY,HBE x JPII), uerseproi (PP x & Y/,PIIY,CB) Ta chomoi
rpymu (Y-HBY>CB x JPIII). HalBUIIMM NOKa3HHK MOJIOYHOCTi 6YB Y KPOJIEMATOK
mwoctoi rpymu - 2,44+0,079 kr 3a noeamanns QPII x & YoHBY,CB. V Bcix
JOCTITHUX IpyIax MOKa3HHK Mojo4yHOCTi OyB BuummM Ha 50 — 140 r (P<0,95) B
NOPIBHAHHI 10 MepIuoi KOHTpoibHOI rpymu kponemarok (2,3+0,073 xr). Maca
THi3J]a KPOJIECHST, BigcakeHNX y 28-1000BOMYy Billi, Oyiia BHUIIOIO B KPOJIEMAaTOK
I’ sToi-cboMoi gocnmigaux rpyn (P>0,99; P>0,95) a6o BiamosigHo 5,05+0,18 kr;
5,45+0,135 kr ta 5,22+0,172 kr, mo 6ineme Ha 0,40 — 0,80 Kr Big KOHTPOJBHOI.
BpaxoByroun pi3HHHA piBeHb IOKa3HUKIB TNPOAYKTUBHOCTI KpOJEMATOK, [UIs
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00’ekTHBHOI iX omiHKH 3acTocoByBaym iHaekce IBSK. HaitBummii nokasauk IBSK
0y y kpostematok moctoi (PPII x 3,HBY,CB) — 1249 Ta m’saroi (QY/,PIIY,CB
x JPHI) rpym — 124,0. Jlns ceneKuiiiHoi OIHKM BiXTBOPIOBAIBHHX BIACTUBOCTEH
KPOJIEMATOK BI3HAYAIM iHICKC 3aralbHOTO TETEPO3FICY 3a MAcOI0 THi3/Ia TIPU BiTydeHH1
B JIOCHITHAX TpyTax cTaHoBHB: 4,09 %; 6,45 %; 2,36 %; 8,6 %; 17,2 % ta 12,26%. IHmexc
3araJIbHOTO TeTepo3ucy 3a mokasankoM IBSIK cranosus 1,16 %; 0,41 %; 1,24 %; 2,9 %;
3,65 % Ta 1,16 %.
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REPRODUCTIVE CAPACITY OF MIXTURES OF THREE BREEDS OF
RABBITS UNDER RECIPROCAL CROSSING

Boiko O.V., Luchyn I. S.

Cherkassy Experimental Station of Bioresources of the National Academy of
Sciences, Cherkassy, Ukraine

The research was conducted on the basis of an experimental rabbit farm of the
Cherkasy Research Station of Bioresources of the National Academy of Sciences of
Ukraine. The farm uses the technology of intensive rabbit production. The weight of
the nest summarizes all the indicators of female rabbits at the time of farrowing. It
was the highest in female rabbits of the first control group - 544+19.9 g, in the
second (RRII x 31/2P1II1/2HE) - 541+20.0 g and in the fifth (R1/2PLLI1/2CB x
&PII) - 547+20.5 g, which is significantly higher than in the third group of female
rabbits (R1/2P111/2HF x 3 PIL), the fourth group (RPLU x & 1/2PLII1/2CB) and
the seventh (R1/2HE1/2CB x 3PIII). The highest milk yield was in the sixth group
of female rabbits - 2.44+0.079 kg for the combination QP x & 1/2HE1/2CB. Inall
experimental groups, the milk yield was higher by 50-140 g (P<0.95) compared to
the first control group of female rabbits (2.3+0. The mass of the nest of rabbits
weaned at 28 days of age from the queens was higher in the queens of the fifth-
seventh experimental groups (P>0.99; P>0.95) by 5.05+0.18 kg; 5.45+0.135 Kkg;
5.22+0.172 kg, respectively, which is 400—-800 g more than the control. Considering
the different levels of productivity indicators of female rabbits, the IVYAK index was
used for their objective assessment. The highest IVYAK index was in female rabbits
of the sixth (YR x 31/12HE1/2CB) group — 124.9 and the fifth (Y1/2P1L11/2CB x
&PLL) group — 124.0. For the selection assessment of the reproductive properties
of queen rabbits, the index of general heterosis was determined according to the
formula of V. Gorin. The index of general heterosis by the mass of the nest at
weaning in the experimental groups was: 4.09%; 6.45%; 2.36%; 8.6%; 17.2%;
12.26%. The index of general heterosis by the indicator of IVYAK was 1.16%;
0.41%; 1.24%; 2.9%; 3.65%; 1.16%.

Keywords: queen rabbits, crossbreeding, reproductive ability, IVYAK index.
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IOPIBHSJIBHA OIITHKA BIIVINBY KPIVIBYHATHHKA 3
MEXAHIYHOIO CHCTEMOIO BEHTHJISALII HA ®OPMYBAHHS
MIKPOKJIIMATY 3A BUKOPUCTAHHS IBOX CITIOCOBIB
MNIAKUCJIEHHS THOIO

Boiiko O.B., kanoudam c.-e. nayk , c.0.,
Heb6unuus M.C., kanouoam c.-e. nayk,
I'aBpumt O.M., kanoudam c.-e. Hayx, c.o.,
Tonuap O. @., kanoudam c.-e. Hayx, C.H.c.,
Ocokina T.T'., u. c.

Yepkacvka docniona cmanyis diopecypcie HAAH, m. Yepkacu, Ykpaina
bioresurs.ck@ukr.net

Jocniodcenuss nposedeni Ha  KpoasAX nopoou  HOAMABCbKe  Cpibio,
Kanigopuiiiceka ma Hogo3enanocvka Oina Ha 60azi kponegpepmu Yepracvroi
docnionoi cmanyii 6iopecypcie HAAH. [Ipeomem O0ocniodcentHs - NOPi6HIbHA
oyinka 3a0pyonenocmi Nogimps Kpitbuamnuka NapHuKo8UMY 2a3ami 3a Gaxmopy
niokucienns enoio. Mema pobomu — oyinumu nomenyian 3aCmMocy8anHsa GHeCeHHsl
posmenenozo noosiino2o  cynepgocamy  Kanvyilo ma  600HO20  POZUUHY
opmoghocghopnoi Kucromu 6 eHOUO8I KaHaAnU KPiTbYAMHUKA HA 3MEeHUIeHH
KOHYyeHmpayii 3a0pyOHI08AIbHUX 2a3I8 MaA QI3UKO-XIMIUHI 81ACMUBOCTT KPOAAUO20
eHoro. Kpim yvoeco, susaeumu npuduHHO-HACAIOKOBI 36 'S3KU MIJNC 81ACTUBOCHIAMU
noositinozo cynepgochamy kanvyito i 00H020 po3uuny ocghopHoi Kucromu ma
2a30n00ibHUMY  8uKuoamu  Kpitbuamuuxie.  Memoodu — Oocniodcenns — —
bibniocpaghiuni, ananimuuni, 300mexHiuni, MiKpooiono2iuni, izuuni, GiomempuyHi.

Yemanoeneno, wo sacmocysanus noosivinozo cynepgocghamy xanvyiio i
po3uuny opmo@ocghopnoi kuciomu 013 NIOKUCTEHHS 2HOI0 BIPOLIOHO 3HUNCYBATO 8
KpiIbYamnuKy KOHYEHMpayilo amiaky ma 8y2neKucio2o 2azy 3d nepiooamu poky
8ionosiono na 10,2-27,8% ma 9,6-18,4%. IlioxucienHs Kpoisiuo2o eHOI0, WLISIXOM
8HeceHHs NoOsiliHo20 cynepgocpamy kanvyito i pozuuny gocghopnoi kuciomu, €
eheKmuBHUM 3aX000M KOHMPOIO Ybo2o Oxcepena 3abpyoniosanvhux 2azie NHz i
CO7 sHympiuHb020 NOGIMPS KPilbYaAMHUKIG 3 NPOJIOH208AHOI0 MUICHEBOIO JI€I0.

Busnaueno cuny enaugy @axmopa niokucienHs 2eHOO HA  MIHAUGICHIL
KOHYeHmpayii 8y2eKucio2o 2asy, amiaky ma mMemany 6 Noeimpi Kpilb4amHuka
(6ipociona npome nusvxa, na pisni 0,016-0,106). [lokazano, wo 6npoooedic
30epieants KpoaAu020 2HOI, 3d PAXYHOK 6UCOKol Oyghepuoi 30ammuocmi, 11020
AKMUBHA KUCIOMHICMb NIOGUWLYEMBCS GI0 KUCAOT ma c1aboKucioi 00 HellmpaibHol
(6,78-7,14 pH H20) enpodosoc mepminy 36epicanns 6i0 8 (3a cmabirbrozo
memnepamypnozo pexcumy nouao 21°C) oo 90 owis.

Kniouosi  cnosa: napamempu  MIiKpoxiimamy,  NOPIGHANbHA  OYIHKA,
KpiibuamHuk, 3a0pyOHI08aNbHE 2a3U, (akmop niOKUCIeHHS 2HOIO.
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AxkTyanbHicTh. Ha nporec auxanns kponis mpunagae 1,13 mroxtCO,, y
PO3paxyHKy Ha KilorpaM MeTaboliduHOi Baru, WO JOpiBHIOE Mpu6u3HO 2 r-roa
[1]. Byrirexucnuii ras (CO2) i metan (CHs) B OCHOBHOMY YTBOPIOIOTBCS Y PE3YIIBTATI
IUXaHHS TBapWH, Ta30BUX BUAUJICHb 3 KHUIIKIBHUKA Ta aepoOHOr0 MiKpOOHOTO
PO3KIJIAIaHHS OPTaHIYHUX PEUOBHH, SKi MICTATBCS ¥ (dekamisx [2], Toxi sk Ginbima
YacTHHA a30Ty B PAIliOHI KPOJHKIB BHBOAWTHCS y BUTJII/I CEUYOBHHH 3 CEUCIO, a
MOTIM IIBUJAKO TIEPETBOPIOETHCA MIKPOOHHM (PepMEHTOM ypea3ol0 Ha aMOHiH
(NH4"), sixuii € monepeAHMKOM Ha HUTAXY BHKHAIB aMiaky 1 3akucy a3oty. OCKibKH
ypeasa 3a3BHYaii He MICTUTBCSI B Cei, TPUITYCKAIOTh, 110 11 HaAXOPKEHHS TIOB’ 3aHO
3 KOHTaKTOM i3 (peKasisiMi KPOJMKIB Ta BHYTPILIHIM IMOBITPSIM KpiTbYaTHHKA.
VYpeaza depMeHT Kiacy Timpoas, MiJ €I SKOrO BiNOYBAa€ThCS PO3IICIUICHHS
CEUYOBMHM Ha amiak Ta BYyIJekucnud ra3. OnTuMmainbHa akTHBHICTH Yypeasu
nposiBngeTses 3a pH 6,5-7,5.

3a nosigomieHHsM [3] Ta [4] KpoJaHKH Ha BiArOmiBIIlI BHALISIOTH IPUOIHU3HO
58-65% cnoxwuroro a3ory y BUTIAL cedi Ta ¢ekaniii. YacTHHA BHIICHOTO a30Ty
BTPAa4Ya€cThCsl Yy BHUIJIALI 3a0pyIHIOBAILHOIO a3y aMiaky 3 TPhOMa OCHOBHHMH
Hacrmigkamu. [lo-mepmre, amiak, IO BHKHAAETbCI B aTMocdepy, CIpHsE
I AKKCICHHIO Ta eBTpOdiKallil HaBKOJUIIHEOro cepenopuiia [5]. Ilo-mpyre, Brpatu
a30Ty 3HIDKYIOTh IIIHHICTH THOK fK opradiudoro mobpuBa [6]. Ilo-Tpere,
HAKOIMYEHHS aMiaKy B MpPHUMIIIEHHI MOX€ MaTh HETaTUBHI HACHIAKH IS
J00po0yTY TBApHH i 3M0pOB’st 0OCITyroByHOUYOro nepconany [7].

KpiMm nporo, amiak BiJirpae KIrO4YOBY pOJib y 010re0XiMiYHOMY LIMKII a30Ty,
OCKITBKM € TIPOMIDKHOIO PEYOBHHOK MIDK OpraHiYHUMHU (TYMiHOBi KHCIOTH i
(bynBBOKHCIOTH) Ta HeopraHiuHUMH (HITpaTH i aMoHii) crmoiykamu aszoty. Lle
cyOcTpar ab0 MPOAYKT OCHOBHHX MIKPOOHHX pEakIliif, TaKuX SK aMOHi]ikarrisi,
HiTpudikaiis, nenitpudikais ta 6Giogoriuna ¢ikcauis a3oty. 3a qanumu [8] mporec
neHiTpudikamii BitOyBa€eThCs 3a HECTadi KUCHIO Ta JOCTaTHBOI Kimbkocti CO» Ta
NOs-.

Moro MoxHa BioGPa3HTH TAKOK CXEMOIO:

2NO3 — 2NO7 — 2NO — N>O — N;.

Ipouec nenitpudikauii € HeOaKaHUM, OCKIIBKH NPU3BOJHUTH JI0 YTBOPEHHS
MapHUKOBOTO rasy 3akucy aszoty (N20).

OpTtodoctarHa KuCIOTa BCTYMA€e B PEAKIIi0 3 aMmiakoM (0Ha MOJIEKyJTa
KHCIIOTH 3B’ S3y€ TPHU MOJISKYJIM aMiaKy) 3 yTBOPeHHsM cynepdocdaTty aMoHiro:

H3PO4 + 3NH3; = (NH4)3POs.

3a maHuMHM aHanmiTHYHOI Jabopartopii ArpoTecT, aMOHIiH, IO BXOIHTH 10
cknany dochaTy aMOHIIO HE BUIIApOBY€EThCA, OCKUIBKM pH po3unHy 11i€i aMoHIHHOT
COJIi HU3BKUH, Tak AK (ochopHa KHUCIOTa BIIHOCHTHCS JO CHIIBHOI KHCIOTH, a
NHsOH — no cmabkoi ocHoBH. TakuM YHMHOM, CHJIbHA KHCIIOTHA XapaKTEPUCTHKA
1iei comi 3ano0irae BTpati NHa.
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Bucoka nmyxHicTs kpousiuoi ceui (pH mpubmusno 8,0) cripuurHeHa BUCOKOO
KOHIICHTPAIli€I0 KapOOHATY KAaJbIIIo, IO CIPHIE OCAKEHHIO M€l COMi, a TaKoX
MOJKe TIOCTa0IIIOBaTH €PEKTHBHICTH PI3HUX BUIB migkucoBadiB. KpiM iporo, NH3
B PO3YHHI TIEPETBOPIOETHCS Ha iOHM aMOHiro, ki mmigsuinyots pH mo 8,0-9,0 [9].
CrpykTypa BTpaT a3oTy 3 THOIO, 33 JaHWMH JITEPaTypPHUX DKEPEN, € TaKOo:
TBapUHHUIIBKI TpUMIIIeHHS - 37%, micus 30epiranss - 24% i crocib6 BHECEHHS B
rpyHT - 39%. Mocminauku [10] 3a3HauaroTs, 1110 HeoOXiAHI IHHOBAIIHHI TEXHOJIOTIT
YOpaBiHHSA THOEM, JUIA 3MEHINeHHs BHKuAIB NHiz i mapHMKOBUX Tra3iB y
TBapUHHUIIBKHX NpUMilieHHsX. [Iporec, minkucineHHs cycnensii, 0y po3poOneHnii
1 BUnpoOyBaHMi BIpoOBXK ocTaHHIX 30 POKIB 1 3apa3 3aCTOCOBY€EThCS Ha (epMax
JesKUX KpaiH, 30kpema, Janii [11].

[Ipu nepeBeneHHI ramy3i Ha IHTCHCHBHI TEXHOJIOTii BUPOOHHIITBA KPOJISTHHH
BOXJIMBO KOMIUIEKCHO 3JIHCHIOBATH OIIHKY MIKpOKJIIMaTy, SKWUi BIUIUBAa€E Ha
nepedir (i3ioNOTIYHMX MPOIECiB B OpraHi3Mi TBApHH i IXHIO HPOXYyKTHBHICTb.
Hapasi, mitepaTypHi JKepena cBiT4aTh Mpo Te, IO IiIKUCITIOBaYi, aIcOPOCHTH Ta
iHTiOITOpH ypeasu € eeKTHBHUMH i 3MeHImeHHs BUKHAIB NH3z. OmHak, okpim
XapaKTepUCTHK JO30BUX peakiiii mux m00aBOK, HEOOXiZHO 3pO3yMiTH ix
MepEeXPECHUH BIUIMB Ha BIACTUBOCTI THOO Ta BUKWAM 1HITUX Ta3iB, [UIA ONMTHUMI3amii
iX ympaBmiHHA B YMOBaxX CLIBCHKOTOCIIONApCHKOTO BHUPOOHMITBA. Brums
JOCTYIHUX ITiAKMCIIIOBAYiB THOIO HA 3HMKEHHsI KOHIIEHTpalii 3a0pyJHIOBaJIbHUX
ra3iB y MOBITPI KPUTBYATHUKIB 3a METCOPOJIOTIYHMX 1 TEXHOJOTIYHHUX YMOB
yTpUMaHHsl TBapuH B YKpaiHi Hapasi HeBimomui. J{J1s JNOCATHEHHS IOCTaBJIEHOT
METH, BUPIIICH]I HACTYIIHI 3aBJIaHHS:

- chopmoBaHO enekTpoHHI 0a3u JaHuWX 3 MoOHiTOpuHry 10 mapamerpi
mikpokiimary (96 ni0), 3 OI[HKM TOTEHIialny 3aCTOCYBaHHS MOJBIHHOTO
cynepdocdary KampIito i po3duHy OpTOPOChHOPHOi KUCIOTH B THOHOBI KaHAIH
KpLIbYaTHUKA, UTA 3MEHIIIEHHS KOHIICHTpaIlii 3a0py IHIOBATHHUX Ta3iB;

- BU3HAYEHO aKTUBHY KHCIIOTHICTh CBIXKOT'O KPOJISTYOTO THOIO 0€3 ITiAKUCIICHHS
Ta 3a 3aCTOCYBaHHS JBOX BHIIB ITiJKHACITIOBAYiB;

- BH3HAUCHO TPOWIOBI BHUTPATH U 3aCTOCYBAaHHS JOCIHIIKYBaHHX
MAKKCIIIOBAYiB KPOJISIYOro THOKO Ta BAPTICTh HOTO OJUHUII JIF0UY0T PEUOBUHH;

- OILIIHEHO BiJTBOPIOBAJIILHY 3/IaTHICTh KPOJIEMATOK.

Meta pgociizkeHHs — OLIHUTH MOTEHLIAl 3aCTOCYBaHHS BHECEHHS
pO3MENCHOr0 MmoBiHOTO cymnepdochaTy Kajibplifo Ta BOJHOTO PO3YHHY
optopocPopHOi KHUCIOTH B THOHOBI KaHAIM KpiTbUaTHUKA Ha 3MEHIICHHS
KOHIIEHTpAIlii 3a0pyAHIOBaIFHHUX Tra3iB Ta (i3UKO-XiMi4HI BIACTHBOCTI KPOJISIOTO
THOIO.

HaykoBa HOBM3HA nociimkeHb. Breprne B YkpaiHi JOCTIIKEHO MOTCHIAT
3aCTOCyBaHHS NOABIHHOTO cynepdocdary KaIbIil0 Ta BOAHOTO PO3YHHY
opTodochopHOi KHUCIOTH B THOHOBI KaHalIW KpiIbYaTHUKA, Ha 3HMKEHH
KOHLEHTpAIi] 3a0py/JHIOBAILHUX Ta3iB.

Marepiaau i MmeToau. JfocmipkeHHS TPOBOIMIM HA TIOTOJIIiB 1 KPOJIiB TOPOAH
MONTaBCbKe Cpibno, KamiopHifichka Ta HOBo3enmaHAckka Oimta Ha 0asi
eKCIIepUMeHTaNIbHOT KposiedepMu Uepkachbkoi JOCHigHOi cTaHmii Oiopecypcis,
3riHO HIDKYE HaBEIEHOI CXEMU.
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Cxema Jociiay
IloxkazHuk » ” Tlepion I?OK,yu .o
3UMOBHIA BECHSHHIA JITHIT ocinmiit
[epion mocmimy | mocmigamid 1 JIOCIIITHUH 2 JIOCIII THMI 3 nJocmigHuii 4
Temreparypa, | TemIeparypa, TeMIIeparypa, TemIeparypa,
BiJIHOCHA BiZHOCHA BiJIHOCHA BiJIHOCHA
[Tapamerpu . . . .
MikpoKsTiMaTy BOJIOTICTS, BOJIOTICTS, BOJIOTICT, BOJIOTICTB,
0C. %. o, atMochepHuit | atMmochepHuit | armochepHHit atMochepHuit
> THCK, THCK, THCK, THCK,
PT. CT., ppm, . . . .
MK/ KOHIICHTpaLisl | KOHIEHTpaLisl KOHIICHTpALis KOHIICHTpALLis
CO2, NHs, CO2, NHs, CO2, NH3, CHg, CO2, NH3,
CHa, PM1.10 CHa, PM1.10 PM1-10 CHas, PM1.10
Cucrema MPUILIHBHO- MPUILIHBHO- MPUILTHBHO- MPHUILTHBHO-
BEHTUIIOBAHHS BHUTSDKHA BHUTSDKHA BHUTSDKHA BHUTSDKHA
Ta piBeHb 3 MEXaHIYHUM | 3 MEXaHIYHUM 3 MEXaHIYHIM 3 MEXaHIYHUM
MOBITPOOOMIHY TIPUBOJIOM, MIPUBOJIOM, MIPUBOJIOM, TIPUBOJIOM,
10 30 m¥/11 10 45 Mm%/t 110 60 M3/11 10 45 M3/11
Tonpikinmit Tlongiiamit Tlonpikinmit Tongiitawii cymep-
cymep-pocdar cyniep-pocdar | cynep-pocharCa |  docdar Ca 100
Bun Ca 100 /m? Ca 100 o/m? 100 r/m? /M2
i IKKCITIOBaYa Ta 6% BoIHMI Ta 6% BoIHMI Ta 6% BoIHMI Ta 6% BoIHMIt
Ta 103a Ppo3unH PO34UMH Ppo3unH po3unH
BHECEHHS oprodocdopHoi | oprodocdoproi | oprodocdoproi | oprodochopHoi
kuciotr 100 kuciora 100 kuciota 100 kuciota 100
MM /M2 /M2 MM

ByniBns kpinbyaTHHKa € KaIliTaJbHOIO: Ma€ LETIsHY KIaJAKy CTiH, 3/0 TUIUTH
JUIsl TIEPeKpUTTs cretti, OeToHHy mimtory. JloBxkuna OyniBii ctaHoBuTh 18,0 M,
mmpuna 8,0, BucoTa CTiHu 0 creni 3,2 metpa. KoedimieHT KoMmakTHOCTI Oy aiBi
nopiBHioe — 1,0. 3araneHuil 06’eM KpilbuaTHHKa cTaHOBUTH 454 M° (Oe3
ypaxyBaHHS 00’€My HOJATKOBHX IPHUMIIIEHB). BChOTO B KpITBYAaTHUKY 5 BIiKOH
wiometo 4 M2 moma nmBepeit — 2,7, opam — 3,9 M2, KpinpuatHuk oOnagHaHUI
BICbMOMa JIBOSIDYCHHMH OLIMHKOBaHMMH METAJIEeBUMH KIITKOBUMH OaTapesiMu.
IlinpHicTs nocanku tBapun 0,05-0,17 m2 HakonuueHHs Kajly i ceuiBKM KpOIIB
3MIHCHIOETBCS Y TUIACTMAcOBI KoHTeHHepu po3mipom 2,0 x 0.4 x 0,25 M, sxi
pO3MillieH] i KIIITKOBUMHU OaTapesMu. BuaneHHs FHOO 3 KpijlbYaTHHKA - BPY4HY
3a JOIIOMOT OO0 Bi3Ka.

Jlnsi BUKOHAHHS IIOCTaBJICHOTO 3aBJaHHS 3aCTOCOBAHO BHMIPIOBAIBHO
obuncmoBanphuii kommiekc (BOK) AIICE-M [12-14] ta METOAMKY MYJbTH -
MapaMeTPUYHOi OI[iHKM MIKPOKIIMAaTy TBAPHHHUIBKUX TPHMIOICHb METOJIOM
OesnepepBHOi aBToMaTtWyHOi peectpanii [15]. BOK mpamoBaB 3a Takum
ITOPUTMOM: OJIHE BHUMIPIOBaHHS 4Yepe3 KOXHI TPH CEKyHAM, 3 HACTYIIHUM
ycepenHeHHssM 40 BUMIpIOBaHb NapaMeTpa Ta Horo 3alucoM B KapTy Mam siTi.

Kani6pysanns razosux narunkis BOK AIICE-M 3niiicHIoBau 3a 10IOMOT050
cepTudikoBaHUX pobounx MoBipouHuX raszoBux cymimieit (IIIC), BUrotoBneHux y
AT «Yxpmerprectcranaapt». CepeaHbo000By KOHIEHTpaLilo 3a0pyIHIOI0UUX
ra3iB i MacoBy KOHIICHTPAMiO JpiOHOANCIEPCHOTO MIUTy BUMIPIOBAIH B MOBITPi 3a:
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BUKOPHCTAHHSI JIBOX CIIOCOOIB MiAKUCIEHHS THOIO Ta CyXOrO THILy TOJIBIII KPOJIiB
MTOBHOPAI[IOHHIMH KOMOIKOpMaMH 3 TOAIBHUIb OYHKEPHOTO THITY 1 IiT0Z000BOTO
JOCTYIly IO BOAM 3 HIMENbHUX TMO{MOK. [ paHynpoBaHWI TOBHOPAIIOHHUI
xkomGikopm (ITK 91), 3rifHO TOCBIAYEHHS TIPO AKICTH, MaB HACTYITHHU#H cKitam: 90%
cyxoi peuosunu (CB), o6minuoi eneprii 10,4 MJK/KT, BMICT CHpOTO MpPOTETHY
17,1%, cupoi knitkoBunu 18,9%, cuporo xupy 4,3%, kamsuito 1,05% i dpocdopy
0,65 %. [lo cknagy KOMOIKOpMY BBOAMIIM HACTYIIHI iHTPEAI€HTH: IEPTh NIICHUYHY,
JIepTh SIUMIHHY, BUCIBKHU MIIEHUYH], COEBUI MIPOT, COHSIIHUKOBY MaKyXy, JAPLKIDKI
KOPMOBi, OOpOLIHO TpaB’siHE, JKUP POCIMHHHUHA, CUIb KyXOHHY, Makpo- Ta
MIKpOCJIEMEHTH, BiTAMIHHU, HE3aMiHHI aMiHOKUCIIOTH, aJICOPOCHT MIKOTOKCUHIB Ta
KOKIHA10CTaTHK.

JocnikeHHsT MIKpOKIIIMATy KpUIbYaTHUKA MPOBOAWIIM METOJIOM IEpiOJiB.
CepenHb07000B1 MMOKa3HUKU MIKPOKJIIMaTy BH3HAYaIKCS BIIPOJOBK HE MEHIIE
CeMH CYMDKHHX [i0 KOXXHOTO Tepioxy Micsls, SKAH XapakTepu3ye CepeiHi
3HAUYCHHs TEMIIEPaTypU 30BHIIIHBOTO IOBITPS 3a KOXHY mopy poky. [lapamerpu
MIKPOKJIIMAaTy KpiTbYaTHHUKA OLIHIOBAIH 0€3 BIUIMBY (paKTOpa IMiAKUCICHHS THOO
(koHTpOIIB), 32 Aii MoApiOGHEeHOTO MoABiitHOTO cynepdocdary ([ICD - mocmin 1) B
kimpkocTi 100 /M2 1O THOHOBOTO KaHATy Ta 3a Jii 6% BOOHOTO PO3YHHY
oprodochopHoi kucnotu B Kinbkocti 100 mn/mM?> (ODK - pmociiz 2), BHeCeHOro
HUIIXOM DPO3MMICHHS IO TOBEPXHI THOHOBOrO KaHaly, 3a KUIBKOCTI Jil04o0l
peuoBurn B gocmigax (Bix 190 mo 300 r O®K). [nst moapiOHEHHS MOABIHHOTO
cynepdocdary 3acrocoByBanu miauH Mapku Miller 800 (Kutaii) i anst BHeCEHHS
po3unHy OpTohoChOPHOI KUCIOTH - MHEBMATHUUHUI posnmioBady Master TM ergo
2000 (ITosbia).

XapakTepHuCcTHKa ITiIKACIIOBAYiB: TOABIHHKHN cynepdocdar 3 BMicTOM Airodoi
pewoBuHm: N-10, P-32, S-20, A3M/J] (Ykpaina) Ta oprodpocdopna kuciora 85%
(MyChem, x/4, xapuoBa, E 338, Kuraii). ¥ noxsiiinomy cynepdocdari (Ca (H2POa)2
- HoO) micTunacst HeBenMKa KijbKiCTh 1HIIINX KOMIIOHEHTIB 3 JOMILIOK MPHPOIHUX
tdocdaris, 30kpema: cynbdar Kanblio, GpochaTH aTFOMIiHIFO, 3aji3a, MOHOMAarHUHA
tdocdar, kpemaedTopiam, iHm ¢docdarn, aukanpmiro ¢ocdar, BimpHA (PochopHa
KUCIIOTa Ta BilbHAa Boja. Hopma MacoBHX 4YacTOK CKJIaJOBHX PEUYOBHH Bapiloe B
3aJICKHOCTI BiJl MapKu J00pHUBa:

- ¢ocdary, 3acBoroBani pociuHamu - 38-46 %.

- BinsHa kuciora HsPO, - ge Ginbiie 5,5-6,5 %.

- Boja - He Oinpmre 3 %.

3a miTepaTypHUMHU TaHUMH, MOJIOJHSIK KPOJIiB HA BUPOIITYBaHHI IIOTHS BUIIIJISE
OisIbIIIe 3araIbHOTO aMiaqHOTO a30Ty, BYTJIEKUCIIOTO ra3y i MeTaHy B HACIIiIOK CBOTO
pocty. Lli nBa BuaM TMM4YacoBol AMHAMIKK (100a Ta BUpOOHUYHUIT mepion) HoTpiGHO
BpaxoBYBaTH, 3/IHCHIOIOYM MOHITOPMHI KOHIIEHTpalii BHIE3a3HAYEHHWX rasiB. 3
METOI0 HIBEJIIOBAHHS HEJONIKIB METOAy IIEepioJliB 3a KOKHOIO MOpOI0 DOKY,
KOHIIEHTPAILIO BYTJIEKHCIIOTO Ta3y, aMiaky 1 MeTaHy KOpEryBaJId Ha TIOYATKOBY JKUBY
Macy TBapUH KOHTPOJIBHOTO MEePioay JOCIIIKEHb.

OpnepxaHi  pe3ynbTaTd  CEePeAHBbOJO00BHX TIOKA3HUKIB  MIKpOKJIiMATy
MOpiBHIOBAHCA 3 HOpMaTUBHUMU ganumMu 3riqHo BHTIT ATIK-02.07 [16], Hakazy
MO3YVY Ne 1596 [17] ta pexomenaamniiit BOO3 [18], a Takosx Gyiii cucTeMaTH30BaHi
3a IMOpaMu POKY — 3UMa, BECHa, JIITO Ta OCiHb.
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Kpim mporo, 3a mopamMum pOKy NPOBOAMIM IIOCIB MIKpOOiB 30BHIIIHBOIO
(KOHTpOJIB) Ta BHYTPIIIHBOTO TOBITPs MpuMitieHb (63 BIUTMBY MiIKHCICHHS THOO
(mocmim 1) i 3a mii migkucmenns (mocumix 2 Ta 3) MeTOOM acripartii 3a TOIOMOTO0
anapaty KportoBa Ge3nocepennpo Ha damku [leTpi 3 M’sICO-TIENITOHHUM arapoM B
KisekocTi 15 Mt (MITA). KinbkicTs komowHiit mikpoopranizmis (KYO) mimpaxoByBaiu
BpY4HY 3a moromoroio npunany [16C.

TakoX, BH3HAYAId AaKTHBHY KHCIOTHICT CBIJKOTO (THIKHEBOTO TEpMiHY
HakonuueHHs1) rHoro pH-metpom (Soil Elektronicen of pH measuremen). IToka3Huku
BIATBOPIOBAJIbHOI 37aTHOCTI KpOJIIB OOpaxoBYBalIM 3a JaHUMU IIE€PBHHHOTO
300TEXHIYHOTO OOJIKY - 32 3araJbHONPUIHHATHMU METOJIaMU O10METPUYHOTO aHATI3Y.

Marepianu  JgocnijpkeHb  00poOmsiucss O0lIOMETPUYHUMH METOJaMH  Ha
KOMIT'FOTEpi 3 BUKOPHUCTaHHSIM MporpamMHOro 3abesmeueHHs Statistica 8. 3a
pesynbpraraMud 00pOOKH JaHWX BU3HAYAIM CepeHio apudmernuny Beauuuny (M),
il noxubky (m), koedimient Bapianii (Cv), piBeHb MoBipHOCTI (P).

Pe3yiabTaTH gociaigxkeHHs Ta o0roBopennsi. HaykoBi maHi cBig4aTh 1po Te,
10 iICHYIOTh TPH HAaWTIOMIMPEHITi MiAXOIH AJIs 3MEHIICHHs 3a0pyTHCHHS MOBITPS B
MPUMIIICHH] B TOPAIKY e(h)eKTUBHOCTI: KOHTPOJIb KEPETl, BEHTIIIALIS Ta OUUIICHHS
moBiTps. 3 yCiX TPhOX HaWC(PEKTHBHININM € TEPINUH MiAXiJ - KOHTPOIb JDKEped.
CyTTEBUM HEJOJIIKOM CHCTEM BEHTHIALII € Te, IO BOHM CBOIMH BHKHIaMH
3a0pyAHIOIOTh HABKOJMIIHE cepenoBuie. KpiM 1bOro, MexaHiuHa BEHTHIIALIS
NPUMIIIEHb 3 €HEPreTHYHOI TOYKHU 30pPY € JOCUTh 3aTpaTHUM 3axoaoM (1o 70% Bix
yCiX eHeprosarpar), a ToMy HoTpeOye IOJaTKOBHX 3aco0iB pekymeparii Teruia ta
OYMIICHHS MOBITPS BiJ 320pyIHIOBaJIbHUX PEYOBHH.

IIpoBeaeHO MOCHTIHKEHHS 3a0pyAHEHOCTI MOBITPS KPiIbYaTHHKA 33 MOPaMHU
POKY 3a noBiTpoo6MiHy 10 30 M® (B3uMKy) 10 60 M° (BIiTKY) i 10 45 M® (BecHOIO Ta
ocinHio) Ha 100 Kr )KMBOi MacH TBapHH Ta 3aCTOCYBAHHS TBOX BHIIB ITiAKUCIIOBAYiB
THOM0, 3 III0YOI0 PEYOBHHOI OpTohocdopHa KHUcIoTa. Pe3ynpTaTd AOCITiIKEHb
CBiUaTh Npo Te, IO TEMIIepaTypa B KpibyaTHUKY (puc. 1) 3MiHIOBanacs BIPOIOBK
KOYKHOT'O TIEpioy AOCTiPKeHb, TOTPUMYIOUUCH HE3HAUHOT CHHYCO1naibHOI 1000BOT
MOJIeNTi, Ha BIZIMiHY Bill JOOpe BUPa)KEHOT 30BHIITHBOI.

BigHocHa BOJIOTiCTH TOBITPS B KpimbuaTHHKy (puc. 2) 3MmiHIOBajacs
JIOTPUMYIOUUCH O1NIbIII BHPa)KeHOI CHHYycOIinabHOI 1000BO1 Mojeni Ta Oinblie
3aj1exana Bijl 30BHILIHbOI.

CepenHbo7000B1 MapaMeTpy MIKPOKJIIMaTy KpllbuaTHHKA Ta 3a0pyJHEHHs
noBiTpsi 00’emHuMHU KoHUeHTpalisMu razie COz, NHsz, CHs4 3a temneparypo-
BOJIOTICTHOTO DPEXHMY YOTHPHOX MEpiOfiB POKYy HaBedeHO B Tabm. 1-2. Anami3
JIaHUX CBIYUTB PO T€, 10 3a3HAUEHI ITapaMeTPpH MiKPOKIIIMATy MPUMIILEHHS Oynn
OIM3BKMMU /10 HOPMATUBHHUX, 32 BUHATKOM BiJTHOCHOI BOJIOT'OCTI ITOBITpPSI B 3MMOBHI
nepion (Oyna Oijbllle MaKCHMAaIbHO JOMYCTHMOTrO 3HaueHHs Ha 2,6-8,3%) Tta
IIyMOBOIO THCKY 3a MeXaHiyHOi cucTeMH BeHTWIALii (OyB OuThIIMM Bif
MaKCUMaJIbHO JIOIyCTHMOTO Ha 3,6-7,0 nb).
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Temnep. soeui (IICd) (17,8)

Tesnep. ITCD (20,6)
Teatriep. socHi (Bexdl) (20,.1)
Temnep. soeHi (OQDK) (20,1)

Puc. 1. I'padiuanii anani3 cepeqHpOH000BOI TEMIIEPATypH MOBITPS B

KpUTPYaTHUKY 1 30BHI OCIHHIO 32 IIEPiofaMu TOCTiIKCHb

— BP0, o, BesIT (60,8 %)
—— Bi0. 6o1. OOK (54,3 %a)
——— Bio. gon. zoeni (IICMd) (42,8 %a)
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Bro. goa. ITCd (53,1 %)
—— B0, o roenil (BezlT) (55,8 %)
Bio. 6on. soeui (O K) (£5.3 %)

Puc. 2. I'padiununii aHami3 cepeqHp01000B0T BITHOCHOI BOJOTOCTI MOBITPS B

KPIJTPYaTHUKY 1 30BHI BJIITKY 32 MEPiOJaMH JOCITIIKEHb
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Ta6uuns 1. Cepennbo1060Bi mapamMeTpu MiKpOKJIiMaTy KpiIbYaTHHKA
B 3UMOBHIi i BeCHSIHUI mepioau 3a yMoB 0e3- Ta MiAKUCJIEHHS THOIO,

M:=tm; n=240
ITapamertp Iepioa rocaigxenb:
MiKpoKJIimMaTy, Hopmarus
3a0pyIHIOBAJIbHA KOHTPOJIBLHU InCo O®K

pevYoBHHA

Ilopa poxy 3uma
Temneparypa, °C 6,1+0,01 8,2+0,01 8,8+0,02 5-25
BigrocHa Bosoricts, % | 87,6+0,02 93,31£0,04 91,6+0,06 45-85
ATM. THCK, MM. PT. CT. 758+0,02 753+0,04 757+0,02 760
OcBiTieHiCcTh, JIK 27,9437 28,9+3,2 28,3+3,5 30-75
IIymoBwuii THCK, 16 68,6+0,06 70,6£0,03 72,0+0,06 30-65

CO,, ppm 1480+6,1 129144 ,8*** | 112447 2*** | 450-2500

NHs, ppm 5,4+0,01 5,340,01*** | 4,4+0,01*** 0-14
CHa, ppm 0,0+0,00 20,0£3,4 5,4+3,7 0-10528
PM;.10, MKI/M® 20,3+0,24 18,5+0,26 59,5+1,7 0-75
Mikpoore 20,11#2,95 | 22,61+2,37 | 16,83+1,71 |50,0-70,0
3a0pyaHenHs, Tuc. KYO

Ilopa poxy Becna
Temmnepatypa, °C 17,1+0,03 19,0+0,03 16,2+0,01 12-25
BingnocHa Bonoricth, % | 55,4+0,16 59,1+0,15 62,8+0,05 45-75
ATM. THCK, MM. PT. CT. 748+0,22 755+0,06 744+0,02 760
QOcBiTieHicTh, JIK 44 4437 39,4+3,2 26,0+£2,2 30-75
[IymoBuii Trck, JI0 79,2+0,06 78,3£0,03 79,4+0,03 30-65
CO,, ppm 1395+16,1 | 1282+14,3*** | 99645 4*** | 450-2500
NHs, ppm 5,3+0,07 4,8+0,07*** 3,540,03*** 0-14
CHg, ppm 77,0+0,81 |101,8+0,49*** | 70,1+0,23*** | 0-10528
PMy.10, MKIT/M® 28,4+2,36 22,5+0,50 14,5+0,18 0-75
Mixpobie 14,64+0,82 | 28,48+561 | 16,96+0,88 |50,0-70,0
3a0pyaHenHs, Tuc. KYO

Hpumimxa: mym i 0ani, nopmamuene snauenns 32iono: * - BHTIT AIIK-02.07;
2 - IJIK,; ons pobouoi sonu Haxaz MO3Y Ne 1596 6io 14.07.2020, i3 sminamu Ne
881 6i0 06.05.2021 ma Ne 1715 6io 10.08.2021;
8- Maxcumanvno donycmuma cepednbo0o0b06a MACOEA KOHYEHMPAYIn 36AHCEHUX
yacmox PM 3ziono Inobanvnux pexomenoayiti BOO3 3 sxocmi nosimps (PM1 =15
mre/m®, PMas =15 mxa/m®, PM1o =45 mxa/m®).
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Tab6uuns 2. CepenHbo1000Bi NapaMeTpu MIKpPOKJIIMaTy Kpijlb4aTHHKA
B JIiTHiii i ociHHiii mepionu 3a yMoB 0e3- Ta mixKUcJIeHHsI THOW, M+m;

n=720
IHapametp Iepioa rociaigxeHb:
MiKpoKJIimMaTy, Hopmarus
3a0pyIHIOBAJIbHA KOHTPOJIBLHU InCo OPK

pevYoBHHA

Ilopa poxy Jimo
Temneparypa, °C 25,6+0,01 27,7£0,02 26,3+0,01 15-28
BigrocHa BosoricTs, % | 60,840,12 53,1+£0,13 54,3+0,17 45-75
ATM. THCK, MM. PT. CT. 750£0,01 752+0,02 752+0,01 760
OcBiTieHiCcTh, JIK 31,9415 39,9+2,0 37,2+1,8 30-75
IIymoBwuii THCK, 16 83,9+0,05 84,1+0,05 84,0+0,05 30-65
COy, ppm 1643+14,1 | 1252+9,2*** | 1535+15,0*** | 450-2500
NHs, ppm 8,4+0,07 | 5,7+0,04*** 7,2+0,07*** 0-14
CHa, ppm 98,0+0,99 99,3+0,85 92,7£1,11*** | 0-10528
PM;.10, MKI/M® 7,940,04 |14,5+0,10*%** | 12 5+0,12*** 0-75
MikpoGue 32,17+7,99 | 43204245 | 11,47+1,84 |50,0-70,0
3a0pyaHenHs, Tuc. KYO

Ilopa poxy Ocingp
Temmnepatypa, °C 23,5+0,01 20,6x0,01 22,9+0,01 12-25
Bignocna Bomoricts, % | 50,7+0,08 59,5+0,04 51,1+0,08 45-75
ATM. THCK, MM. PT. CT. 757+0,02 749+0,01 751+0,02 760
QOcBiTieHicTh, JIK 53,0+2,8 34,4419 65,9+3,6 30-75
[IymoBuii Trck, JI0 73,5+0,06 73,2+0,06 73,6+0,06 30-65

CO,, ppm 113846,6 | 110549,7*** | 095243 8*** 2500

NHs, ppm 4,5+£0,01 | 3,240,02*** 3,3+0,01*** 0-14,0
CHa, ppm 66,8+0,39 |68,4+0,62*** | 50,0+0,25*** | 0-10528
PMy.10, MKIT/M® 19,6+0,24 10,5+0,08 16,1+0,13 0-75
Mixpobie 35,21+1,68 | 23,65¢347 | 24,45+4,39 |50,0-70,0
3a0pyaHenHs, Tuc. KYO

YV  BecHsSHUH,

JITHIAH Ta OCIHHIM mMepiogM MOKA3HHUKU MIKPOKIIMATy

KpUIbUaTHUKA BiJIIOBilaJIM HOPMATHBHUM MapaMeTpaM, 3a BUHATKOM IIIyMOBOTO
tcKy (0yB Ginbiinm Ha 14,4-19,1 nb Bin MakCHMaNbHO JOMYCTUMOTO 3HAYCHHS).

Hocniannm  moTeHmian BIUMBY J100aBOK NoABiHHOTO cynepdocdary i
opToQocopHOi  KHCIOTH A0 THOHOBOrO  KaHaly Ha  KOHIEHTPALiIo
3a0pyIHIOBAIFHUX T'a3iB KpUIbYaTHUKA Ta (DI3MKO-XIMIYHI BIACTUBOCTI KPOJISUOTO
THOIO, 3 METOI0 ONTHMi3amii iX ympaBiiHHSI B yMOBaX iHTEHCHBHOI TEXHOJIOTil
BUPOOHHUIITBA MIPOAYKILiT KPOTIBHUIITBA.

HeoOximHO 3a3HauMTH, IO KOHIGHTpalis 3a0pyIHIOBAIBHHX Ta3iB Yy
KPUIbUaTHUKY 3HaXOJIWJIACS HIKYE TPAaHUYHO JOMYyCTUMUX HOPMATUBHUX 3HAYEHb
JUIst T0OpoOyTY TBapHH 1 3I0POB’ST OOCIYTOBYIOUOT0 TepcoHany. JlocmimkeHHIMu
YCTaHOBJICHO BipOTiIHE 3HIDKEHHS KOHIIEHTpalii aMmiaky Ta BYTJIEKHCIIOTO ra3y B
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HOBITP1 KPiIbUaTHUKA 32 BCIMa IepiolaMH POKY, 30KpeMa B 3MMOBHIA riepion Ha 1,9-
18,5% (td=7,1-70,7) ta 12,8-24,0%% (td=24,3-37,7), y BecHsHmii — Ha 8,4-32,6%
(td=5,1-23,6) Ta 8,1-28,6% (td=5,2-23,5), B mitHiii — Ha 14,3-32,1% (td=12,1-27,3)
Ta 6,6-23,8% (td=5,2-23,2), B ociuniii mepion — Ha 26,7-28,9% (td=55,9-80,6) Ta
2,9-16,3% (td=2,8-24,5) BixnosiaHo.

e ysromkyerbest 3 manumu Wolter et al., (2004), siki 3a3Ha9a10Th TIPO TE, 10
KUTBKICTh BYTJICKHCIIOTO Ta3y, SKAH BHUIUIAETHCS 3 THOIO KPOIHUKIB CTAHOBHUTH
6m3pko 20% 3arajbHUX HaAXOPKEHb JBOOKUCY BYIJICLIO B OYIIBIIO 1 3aJI€KHUTh
Bij1 Garatbox (hakTopis (0COOIMBO TEMIIEPATYPH Ta JOCTYITHOCTI a30Ty). OHOYACHE
3HW)KEHHSI KOHIEHTpauii 3a0pyauioBanbHuX razis NHz ta CO2 MOXXHa TOSICHUTH
TUM, IO NPH MiJAKUCIEHHI THOI0 CYTTEBO 3MEHIIYE CBOIO aKTHBHICTH (hepMeHT
ypea3a (BIIHOCHTBCSA JO Kiacy Tifpojia3), IiJ i€l SIKOro BimOyBaeThCs
PO3IIEIUICHHS CCYOBHHHU Ha aMiak Ta BYIJICKHCIH# a3 [3], ockimbku onTHManbHa
AKTHUBHICTH ypeasH MPOSBILETHCS JIMIIE 32 HEUTPaIbHOI KUCIOTHOCTI, TOOTO 3a pH
6,5-7,5.

BuHsTOK cTaHOBMIA KOHIEHTpauis B KpigpyatHuky wmerany (CHa), sixa
BiporigHO 30iNMbINyBanacs y BECHSHWH, JITHIH Ta ociHHIH nepiox Ha 32,2%
(td=26,2), 1,3% (td =1,0; p<ue/m) Ta 2,4% (td=2,2) micis BHECEHHS MiAKUCIOBaYa
[IC®, npote BiporimHO 3HIDKYBaJacs Micisd 3aCTOCYBaHHS BOMHOTO po3uuHy ODK
Ha 9,0% (td=8,2), 5,4% (td=3,6) Ta 25,1% (td=36,3) nopiBHsAHO 3 KOHTpOJIEM. Takum
YHHOM, MOJXKHA TPHUIYCTHTH, 110 HiakucieHHs raoio [ICD y pi3Hi mepioan poky
CIPABJISUIO CYTTEBUH BIUIMB Ha YCTaHOBJIEHY PIBHOBary MiKpOOHHX CHCTEM THOIO
KPOJiB, Yy pe3yibTaTi [bOTO MpOSBIIACH AaKTHBAllid METAHOICHHHX CHCTEM
MikpoopraHi3miB. Ha Hary 1yMKy, akTHBallisi MOXKe BiJIOYBAaTUCS JIUIIE BIPOJIOBIK
MEBHOTO Mepiojy Ha MoYaTkoBoMy erarti 3acrocyBants [ICD (puc. 3).

Jis minTBep/pKEHHS [BOTO TOJOXKEHHS, MOTPIOHO MPOBECTH TONATKOBI
nmociimkerHs. ['padiuauii aHami3 THKHEBOT IMHAMIKY 3HIKEeHHS KoHIeHTpatii CO»
ta NH3 micns miakucienns raoto [ICO ta ODK (cepeani aaui 3a 4otupu nepioan
POKY), CBIIYHTH TpPO IPOJIOHTOBAaHY [if0 000X BHUMIIB ITiJKHACITIOBAdYiB Ta JAEIIO
Oimpmmit moteHmian 3HWKeHHI O®K, 30KkpeMa B mmepmri 4OTHPW TOOM IiCis
3actocyBanHs (puc. 4-5).

KpiM 1bOro, JMCNEPCHMM aHalli30M BM3HA4YWIM CWiIy BIUmBY (M) Ha
MIHJIMBICTh KOHIIGHTpAllii BYTJIEKUCIOrO Ta3dy, amiaky Ta METaHy: TeMIIepaTypu
0,951-0,973; p<0,001 (BiporimHa BHCOKa), BimHOCHOI Boyorocti 0,236-0,656;
p<0,050-0,001 (mepeBaxkHO BipoOTigHA CepemHs), aTMOCHEPHOTO THUCKY MOBITPSI
kpinpuatauka 0,418-0,509; p<0,030-0,010 (mepeBakHO BipoTimHa cepemHs), TOPH
poky 0,299-0,674; p<0,001 (BiporigHa HU3bKa i cepenHs) Ta GakTopa miIKUCICHHS
raoro 0,016-0,106; p<0,001 (Biporinxa Hu3bKa) (Tabmd. 3).
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Tab6auus 3. Cuiia BIVTMBY TeMIepaTypH, BiTHOCHOI BOJIOT0CTi, aTMOc(hepHOro
THCKY NMOBITPS KPIJIbYaTHHKA Ta MOPH POKY i aKkTOpa MiIKMCIeHHS THOIO HA
MiHauBicTh mokasHukiB CO2, NHs i CHs, y cepenbomy 3a 4oTHpH mepioau

POKy
Ioka3zuuk I Netmy l F | p
Temnepartypa
06’emnua konueHtpaiis CO,, ppm 0,951+0,05 39,8 <0,001
06’emHa koHueHTtpauis NHz, ppm 0,973+0,03 72,2 <0,001
06’emnua konueHtpauis CHa, ppm 0,967+0,03 60,0 <0,001
BignocHa BoJioricth
06’emua koHueHtpauig CO,, ppm 0,236+0,49 1,70 H/1T
06’emua konueHtpartis NHs, ppm 0,294+0,46 2,00 <0,050
06’emua koHueHtpauis CHa, ppm 0,656+0,26 5,60 <0,001
ATtMocdepHuii THCK
06’emua konueHtpauis CO,, ppm 0,009+0,53 1,00 H/1T
06’emHa koHueHtpauis NHz, ppm 0,509+0,32 3,70 <0,030
06’emua konueHtpanis CHa, ppm 0,418+0,37 2,90 <0,010
Ilopa poky
006’emua xonnenTpauis COz, ppm 0,299+0,0005 820,5 <0,001
06’emHa koHueHTtpauis NHsz, ppm 0,548+0,0004 2324,3 <0,001
06’emua konueHtpauis CHa, ppm 0,674+0,0003 3961,4 <0,001
DakTOp MiIKUCIEHHS THOIO
06’emua konueHtpauisg CO,, ppm 0,075+£0,0003 2345 <0,001
06’emHua konueHtpartis NHs, ppm 0,106+0,0003 343,8 <0,001
06’emua konueHtpauis CHa, ppm 0,016+0,0003 47,1 <0,001
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Perpeciiinum ananmizom BusHaumiu koedimientu perpecii (Ryy; Ryb; Rxi)
temmneparypu -0,326...0,710™" (mepeBaxHO BiporiaHi BHCOKI, cepeiHi Ta HU3bKI 3a
HanpsMKOM JOAaTHI 1 Bix’emHi), koedimientu perpecii (Rwy; Rwn; Rwid) BimHocHOT
BonorocTi -0,252...0,922™ (siporigni BHCOKi, cepenHi Ta HU3bKI 32 HAIPAMKOM
JozaatHi i Big’emHi) Ta koedinienTu perpecii (Rzy; Rub; Rzd) atMocdepHOro THCKY -
0,261...0,505™ (Biporigni cepenni Ta mepeBakHO HU3BKI 33 HANPSMKOM JOJATHI i
BiJl’€MHI) TIOBITpsl KpiIbYaTHUKA HAa KOHIICHTPAIliIO0 BYTJICKUCIIOTO Ta3y, aMiaky Ta
METaHy 3a mopaMu poky (1adi. 4).

Taoauusn 4. Koegpinientu perpecii konuentpanii CO2, CHsi NH3 3aiexuo Bin
TeMIepaTypH, aTMOC(epHOro TUCKY Ta BiITHOCHOI BOJIOTOCTi MOBITPS
KpUIBYATHHUKA 32 NepiogaMu poKy

O3Haku 1o CraTucTHYHMIT TapaMeTp
KOPEJTIO0Th,
nepa poxy Rxsy; Rxi;Rxid Rwry; Rwib; Rwrd Ray; Razo; Rad
3uma Temmepatypa, x1 | BimHocHa Bosoricth, w1 | ATMOChEpHHUI TUCK, Z1
CO2, y1 0,592" 0,697 0,199
CHa, b1 0,461 0,320™" 0,067
NHs, d1 0,710™" 0,470™" -0,144™
Becna Temnepatypa, X2 | BigHocHa BOJIOTICTh, W2 | ATMOCHEpHHIt THUCK, Z2
CO2, y2 0,457 0,486 0,505
CHa, b2 0,351 0,796™" -0,641"
NHs, d2 -0,090™" 0,922 -0,274™
Jlito Temmepatypa, x3 | BimHocHa Bosoricth, w3 | ATMOChepHHI TUCK, Z3
CO2, ys3 -0,326™" 0,752"" -0,261™"
CHgy, bs 0,041 0,680 0,060
NHs, ds -0,600™" 0,925 -0,218™"
Ocinb Temmepatypa, x4 | BizHOCHa BooricTs, w4 | ATMOC(EpHHIt TUCK, Z4
COg, ya -0,093™" 0,363 0,180
CHa, ba -0,001 0,278™" 0,199
NHs, da 0,470™" -0,252"™" 0,816™"

Hpumimxa: Temnepamypa nosimps (°C) y kpinbuamnuxy x1 — 63UMKY, X2 — 6eCHOIO,
X3 — 6MIMKY, X4 — ocinnio. Bionocna eonocicmo nosimps (%) 6 Kpinbuamuuxy wi —
B3UMKY, W2 — 8ECHOIO, W3 — GILIMKY, Wa — OCIHHIO. Ammocgepnuil muck nosimpsi (mm.
P CM.) 6 KPLIbYAMHUKY Z1 — 63UMKY, Z2 — 8ECHOIO, Z3 — GIIMKY, Z4 — OCIHHIO.

Konyenmpayia CO, ppm) 6 Kpinbuamuuxy y1 — 63UMKY, Y2 — BECHOIO y3 —
enimky, y4 — ocinnio. Konyenmpayis CHy (ppm) b1 — e3umxy, by — eecnoro, bz —
enimky, bs — ocinnro. Konyenmpayis NHz ppm) di — e3umky, d» — gecnorw, dz —
61imKYy, ds — OCIHHIO.

BupaxyBanmum [gomaTKoOBI TPOMIOBI  BUTPAaTH 3acTOCYBaHHSA MOABIHHOTO
cynepdocdary (2,57 rpu/m?) i oprodocdoproi xucioru (1,55 rpm/M?), dxki
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BU3HAYAJIM HA OCHOBI IXHBOI PHHKOBOI BAPTOCTI, 3 PO3PaXyHKY THKHEBOTO TEPMiHY
nmii 000X migkucmoBadiB. Takok, BU3HAYWIM TIOTEHIIa] BIUIMBY BHECEHHS
MEIIEHOTO TOoABiHHOTO cymnepdocdaTy i 6% po3uury opToPochOopHOi KUCIOTH 10
THOMOBOTO KaHAJTy Ha aKTHBHY KHCIIOTHICTh OTPHUMAaHHUX 3pa3KiB CBIXKOT'O KPOJISTIOTO
THOIO.

YcTaHOBIIEHO, IO AaKTWBHA KHCIOTHICTH CBIKOTO KPOJSYOTO THOIO 0Oe3
migkucienns cradosuna - 6,62 (pH Hz0), abo Gyina IpakTHYHO HEATPAIBLHOIO.
OpneprkaHo BiporinHe 3HIKeHHsI pH peakIiii CBi>KOro rHOI KPOJIMKIB 32 T0/JaBaHHS
I[CD na 15,7% (pH = 5,56, abo Oyna cinabo kucioro; td=3,73; p<0,99) i na 28,4%
3a monaBanus ODK (pH = 4,74, a6o Oyna kucnomw; td=12,65; p<0,999). Ilpore,
HIiCIsl TPUMICSIYHOTO TEpMiHy #Horo 30epiraHHs B aHAaepOOHHMX yMOBax, aKTHBHA
KUCJIOTHICTh MiIKKUCICHOTO THOK HabiKaacs 10 Heitpansroi (pH = 6,78-7,14).

VY JiTHBO-OCIHHIM mepion poOKy, 3a CepeAHBOIO0O0BOTO TEMIIEPATYPHOTO
pexxumy moHaa 21°C, akTHBHA KHCIOTHICTh IiIKHCICHOTO THOIO HaOJIMXKamacs 10
HeltpansHoi (PH=6,67-6,87) Bike NpaKTHYHO B KiHI[i TEPMiHY HAKOIMYEHHS, IKHUI
TpuBaB 7 nHiB. lle, Ha HanTy AyMKYy, ITOB’SI3aHO 31 3HAYHOIO aKTHUBAIIEI0 XIMIYHUX
Ta MIKpPOOIOJOTIYHUX MPOIECIB y THOI 3a IMiJBUIICHHS TEMIIEPATYPHOTO PEKUMY
npu foro HakonmueHHi monax 21,0°C tabm. 5.

Tabauus 5. AKTUBHA KHCJIOTHICTh KPOJISTY0T0 THOIO 32 2¢pOOHUX YMOB
HAKONHYEHHs] BIIPO/IOBK 7 IHIB BECHSIHOT 0, JIITHHOTO TA OCIHHBLOTO mepioais, =10

3 migKkucaeHHsam:
Toka3Huk Be3 niakucjieHHs
nco O®K
Becnanuii
Temneparypa, °C 17,1+0,03 19,0+0,03 16,2+0,01
M+m 6,62+0,10 5,58+0,26** 4,74+0,11%**
Cv, % 4,7 14,7 7,7
td X 3,73 12,65
Becnanuit 3a anaepoonux ymoe 3depizanns uepes 3 micaunuii mepmin
Tewmmeparypa, °C 23-28 23-28 23-28
M+m 6,64+0,02 7,14+0,06*** 6,78+0,04**
Cv, % 11 2,6 1,8
td X 7,91 3,13
Jlimmuii
Temneparypa, °C 25,6+0,01 27,7+0,02 26,3+0,01
M+m 7,03+0,04 6,84+0,05** 6,81+0,03***
Cv, % 2,0 2,0 1,0
td X 2,97 4,40
Ocinnii
Temneparypa, °C 23,5+0,01 20,6+0,01 22,9+0,01
M+m 7,00£0,02 6,67+0,05*** 6,87+0,02***
Cv, % 1,0 2,0 1,0
td X 6,13 4,60
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Bum3naumnm XiMiYHHA CKIax OJCpXKAaHUX MPOO KpOJSYOro THOH 3a
nokasaukamu NPK, skuit 6yB HacTymanM: azoty — 0,56%, docdopy -1,67%, kaniro
—1,34%. Ha ocHOBI oaepxanux gaHux npo ckiaagx NPK kpoas4oro THOO, OMiHIIIH
HOTO TOTEHIiam I 3aMiHU JOESIKUX BHJIB XIMIYHHUX JOOpHUB y CUIBCHKO-
TOCTIOapCHbKOMY BHPOOHHMITBI. {71 1IbOTO BU3HAYMIIM BapTiCTh OJMHHMII TIFOUOT
PEYOBHHHM, SKa MICTUTBHCS B JCSIKHUX MOIMMPEHUX XIMIYHHUX JO0OpHBax Ta opra-
HiYHOMY 100pHBi (KpoJstumii rHil O0e3 migkucieHHs). Pe3ynbTaTd OLiHKK BapTOCTi
onuHMLi Airo4yoi peyoBrHH 32 NPK kposnsiaoro rHoro nokasyroTs, 110 Hapasi BOHA
€ MeHIIOoIo B 6,0-6,9 pa3u Bixg MiHepaJIbHUX JTOOPUB.

Kpim 115010, €eKOHOMIYHO OOIPYHTOBAHO MOJKJIMBICTD 3aCTOCYBaHHS, B IKOCTI
MiIKUCIIOBaYiB THOI, BOJHOTO po3unHy optodocdoproi kucinotu (ODK) uu
posmenenux nongiitnoro (IIC®) ta nmotpiiiHoro (IITCD) cynepdocdary Kanbiiito,
sIKa CBIAYUTH TPO TE, [0 X0Y BAPTICTh OJUHMIII TiF0U0T PEUOBHUHH I'HOIO MIPH I[bOMY
i 30umpmyeThes B 2,0-2,4 pa3u, mpoTe 3aTUIIaeThCsl MEHIIOK B 2,7-3,1 pa3u Bifg
MiHepaJTbHUX JOOpUB. Y 3B’S3Ky 3 THM, IO opTodochopHa KHUCIOTA
JOCITIPKYBAaHUX ITiIKHCIIOBAYiB BCTYNAa€ B XIMIYHY pPEakIliio 3 aMiakoM CEYiBKH
KPOJITYOTO THOIO 3 YTBOPEHHSIM cymnepdocdary aMoHi0 (0Ha MOJIEKYIa KHCIOTH
3B’513y€ TPU MOJICKYJIH amiaky) B 1 T MiJKHACICHOTO KPOJISIOTO THOIO 301IBIIYETHCS
koHuenrpauist pochopy na 10,8-57,5% Tta azory Ha 96,0-114,0% (octanHbOTO,
MEePEBAXHO 33 PAXYHOK 3HWKEHHS eMicii amiaky B MoBiTps) (Tabi. 6).

Ta6auns 6. Pospaxynok Baprocti oqununi airouoi peuosunun NPK B
MiHepaJbHUX 100pUBaXxX Ta KPoJssuoMy rHoi (cepenni nokasnuku NPK) 3a
uninamu 2024 poky

Bwmict girouoi| Bapricts 1 BapTlCTl.)
. .| omuHnmi
Bunx no6pusa pe4yoBUHH B 1| T pizuuHON P
T 100pUB, KI'| Baru, rpH A
€4OBHMHH, I'PH
Toagiitanii cynepdocdar kanpirito NP
10:32 (%) 420 24000 57,1
g/(;)TpmHHn cynepdocdar xanbuito NP 0:46 460 28200 61,3
Hirpoamodocka NPK 16:16:16 (%) 480 26500 55,2
Hiamogocka NPK 10:26:26 (%) 620 33000 53,2
Amodoc NP 12:52 (%) 640 35800 55,9
Kposstamii ruiit NPK 5,6:16,7:11,3 (kr) 33,6 300* 8,9
E{};())nsmnn rui+O®PK NPK 11,0:18,5:11,3 40,8 720 176
ﬁ({;()ms{qnn rai+I1gCd NPK 12,0:26,3:11,3 496 1020 20,6
ﬁ({;()ms{qnn raii+IITC® NPK 11,0:30,5:11,3 52,8 1146 217
Ilpumimka:. *- maxcumanvua peanizayiuma yina kpoasuozo enow 6 TOB

«Kponixop Inocy, c. Isanvku Yepracvkoi obracmi (naubinbuie 2ocnodapcmeo
na mepenax CHT).
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[Ilono MOXIMBOCTI NMPAaKTHYHOTO 3aCTOCYBAaHHS ITIJKUCIIOBAYIB 3 JIIOYOIO
pedoBuHOIO opTohochopHa KUCIOTa CBixuaTh aaHi mociimkens Estelles F. et al.,
2014. Asropu 3a3HauaroTh, mo cymnepdochar kampuiro (Ca (H2POs)) mmpoxo
BHKOPHCTOBYEThCS Ha ()epMax B iCIAHCHKOMY CepeA3eMHOMOPCHKOMY PETiOH1 IS
TOJINIICHAS BHYTPIIIHBOTO OBITPSIHOTO CEPEOBHUINA KPLIbYaTHUKIB [2].

PesymbraT;  aHamily CTymeHIO peaii3amii BiITBOPIOBABHOI 3IaTHOCTI
KPOJIEMaTOK 3aCBiAYMIN HAsABHICTH BipOTiAHOI PI3HMUIN 3a PSAOM JOCIiIKYBaHUX
MOKA3HMKIB. YJBTPa3BYKOBI JOCIIKCHHS eMOpioreHesy miofiB y Bimi 20 nib
3aCBIAYMIIM PI3HUH piBeHb 30€pEeKeHHS IUIOAIB y KpojeMaToK. BecraHoBneHo, mio
BiZICOTOK HOBOHAPO/DKEHUX J>KUTTE3NATHUX KPOJIEHST BiJi KUIBKOCTI BHSBICHHX
IUTIOJIIB CTAHOBMJIA: B3UMKY — 95,2%, BecHO — 97,3%, BIiTKY — 97,2% Ta OCiHHIO —
98,6%. PisHuIg MiXX MakKCHMMaJbHHM Ta MIiHIMAJILHHUM 3HAYEHHSIM IIOKA3HHKA
nopisHioBana 3,4 %.

AHaii3 moka3HHKa 0araTOIUTITHOCTI KPOJEMAaTOK MOCITIHKYBAHOI MOIMYJIAIil
3aCBiTYMB, IO OCTAaHHIH BapifoBaB B Mexax 5,9-7,1 romis. [Ipu mopiBHIHHI cepeqHix
3HAYCHb BCTAHOBJIICHO BIpPOTimHE TepeBakaHHS KUIBKICHUX  MapaMeTpiB
JOCTIKYBAaHUX THI3] Y KPOJIEMATOK, SKHH CKJIaB Y BECHIHUHN — 7,1 TONIB y JiTHIH -
6,9 rouniB i ociuHiii — 7,0 TomiB, a B3uMKy 5,9 rou. BianosigHo (p<0,001). [Toka3nuk
KPYITHOILTI THOCTI BUSIBUBCS BIPOTiTHO HAWBHUINNM JIHIIE OCiHHIO - 60,6 T Ta memo
HIDKYEM B3UMKY - 59,9 r (p<0,01). HociimKeHHsS MOKa3HHKA MAacd THi3[ga OpH
HapOJPKEHH] TaK0oXX 3aCBIIYMB HASBHICTh PI3HHLI CEpeIHIX 3HAUCHb 3aJI€KHO BiJ
nopu poky. BcraHOBIEHO, 10 MiHIMAJIBHUM CepelHE 3HAYEHHS JOCIHIPKYyBaHOT'O
MOKAa3HUKY 3apeecTpoBaHe B3UMKY (353,4 T), a MakcHManbHe BecHOIO — 428.8 T,
BiIiTKYy — 414,0 r Ta ociHHiO — 424,2 T pi3HULS IPH NOPIBHSAHHI 10 MiHIMAJIBHOTO
3HaveHHs Oyna ictoTHoro (p<0,001) tabm. 7.

Tabauusa 7. Ctynidp peaJiizauii BiZTBOPIOBaJIbHOI 31aTHOCTI KPOJ1eMaTOK 32
MopamMM poky, n=30

CTaTHCTHYHHIT OKA3ZHUK
IToxa3zHuk
oras Mtm Cé/\;’ Mtm Cg/\;’
Ilopa poky 3uMa BecHA
V31 mois 6,2¢0,10 | 1061 | 7,3+0,11*** | 9,74
EM6piOHaJ'II>OHa 30epexKeHICTh 95.2 97.3
npumiony, %
BararomuniiHicTh, ToJl. 5,9+0,15 16,43 | 7,1+0,14*** | 13,09
KpymHOmIiAHICTh, T 59,9+0,21 21,31 60,4+0,14 18,94
Maca THi31a Ipy HapoKeHi, T 353,4+6,35 | 11,60 |428,8+7,08*** | 10,81
Ilopa poky JiTo ociHb
V3]1 mozis 7,0£0,06%** | 7,83 | 7,24 0,10%** | 7,91
EMmO6pioHanbHa 30epexeHicTh 97,2 98,6
npumiony, %
BararormiigHicTs, roi. 6,9+0,13*** | 858 | 7,0+0,11*** | 10,28
KpymHommmigaicTh, T 60,0+0,13 10,58 60,6+0,10 13,31
Maca rHi3za npu HapoKeHi, T 414,045,12*** | 7,81 |424,2+7,58***| 9,30
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PesynbpraTi HammMx AOCHIJDKEHb CBiI4aTh HpPO Te, IO CEPeIHbOAO00OBI
TeMIIepaTypa, BiTHOCHA BOJIOTICTh HOBITPS Ta KOHIIEHTpAIii 3a0pyAHIOBAIHHHUX
ra3iB COz, NH3 ta CH4 B kpiib9aTHHKY 3MIiHIOBAJIUCS BIPOIOBXK IMEPiOMIB POKY,
JIOTPUMYIOUNCH CHHYCOINaIbHOI TOOOBOI MOZENi, IO Y3TOMKYETHCA 3 TAaHUMHU
Calvet S. et. al., 2011 [19]. unamika KoHIEHTpaIlil 3a0pyaHOBaNsHIX Ta3iB COy,
NHz ta CHs BigOyBaeThCcsi 3a MIOAEHHOIO CXEMOIO, TIOB’S3aHOI0 3 TOOOBHMU
KOJINBaHHSIMH aKTUBHOCTI KPOJIB 1 MBHIKOCTI BEHTWIALI1. 3a manumMu YepkacbKoi
JACHb HAAH Haiibinbury J00OOBY aKTHUBHICTH KpOJI NPOSIBISIOTH y CYTIHKOBI
BpaHilIHIl Ta BevipHiil nepionu.

HaMu BH3HA4YeHO, IO AaKTHBHA KHCIOTHICTH CBIKOrO Kpoistyoro rHowo (7
JICHHOTO TEpMiHy HaKOIMYEHHs) 3a MepioJlaMy pOKy Oyia HEHTpaJbHOIO Ha PiBHI
6,62-7,03 pH H>0. Ile y3romkyeTthes 3 nanumu oaep:xkannmu lkrarwati N. A. et. al.,
2021 (7,2 pH H20O) Ta cBiguuTh MpoO TOTEHIiad BHCOKOT aKTUBHOCTI (hepMEHTY
ypeasu [20]. 3a moBimomuenusm Estelles F. et al., 2014 noGaBka mnotpiiiHoro
cynepdochary Kajiblilo o FHOHOBOro KaHaly KpilbuaTHUKA B KinmbkocTi 100 r/m?
Ha THOXKJCHb Majia BiporiJHUi BIUTHB JHie Ha eMicito amiaky (NHs), o npusseno
JI0 CKOpPOYEHHSI BUKUIIB Ha 32,7% mopiBHIHO 3 KOHTpoJeM [2]. OxHak, 32 qaHuMu
HallUX JOCIIKEHb 3aCTOCYBaHHsS MNozBiHHOTO cynepdocdarty kampuito 1a 6%
posuuHy opTrodpocdopHoi KucnotH B Kimbkocti 100 r/m? i 100 mn/m? momi
THOMOBOT'0 KaHaly, BiporigHo 3HmkyBaio Ha 10,2-27,8% koHIEHTpalliio amiaky Ta
Ha 9,6-18,4% Byraekucioro razy.

Yubo Cao et al., 2020 moBiZOMISAIOTE, IO 3a MiJKUCICHHS THOKO 3arajibHi
Bukunu NH3 3meHmmnucs npu 30epiransi Ha 9,9-11,4% Ta npu KOMIOCTYBaHHI -
Ha 24,5-58,0%. BukopucraHHS THOMO, MiAKHCICHOrO n0 pH 5-6 ymoBiIbHIOE
PO3KIIaaHHs OpraHiuHoi peyoBuHu Ha 7-10 auis [21].

Hocninnukamu Fangueiro D. et al., 2015 0yno nmpoBeeHO KPUTHYHHUN OIS
yCIX JIOCHIKEHb, IO CTOCYIOThCS MiJKHUCICHHS THOIO, JUISi TIOBHOTO PO3YMIHHS
I00ANTBHOTO BIUTUBY IBOTO (paKTOpa Ta OIIHKH TOUITBHOCTI HOTO 3aCTOCYBaHHS
P TIOBOJPKEHHI 3 THOEM. BOHM yCcTaHOBMIIH, IO MIJIKKCIIEHHS THOIO € €DEKTUBHUM
pimreHHsIM A MiHiMi3anil BukuiB NH3z 3 TBapUHHHIIBKUX HPUMIIIEHb, 3 MiCIb
30epiraHHs Ta IicJisl BHECEHHS B IPYHT, a TAKOX JJIsI IiBUILEHHS I[IHHOCTI THOIO,
SK OpraHiuyHOro J00puBa 0€3 HEraTHMBHOIO BIUIMBY Ha iHII Tra3onofiOHI BUKHUIH.
KpiM TOro, migKkuC/ICHHS IO3MTHBHO BIUIMBAE€ HA IHII CIOCOOM MEpepoOKU
cycneHsii, Taki SK po3aiieHHs TBepjaoi Ta pinkoi (pakiiii, KOMIOCTYBaHHS abo
BUKOPHUCTAHHS MiJKUCIEHOI CyCIeH3ii, 10 He MICTHTh Cipku B OiopeakTopax Jyis
BUpOOHMITBa Giorasy [11].

3a gaHumu kepiBHuka mpoekty Epika Cinaxoit (JocmigHULBKI iHCTHUTYTH
RISE Lleewist) B pamkax npoekty Interreg Baltic Slurry Acidification (Banriiicbka
mIaMoBa Kuciota) BupoaoBxk 2016-2019 pokis, depmepu B Ecronii, HimeuunHi,
Jlatsii, JTutsi, [Tonpmi Ta [lIBewnii, BUMPOOYBa Il TEXHOIOTIFO 0OPOOKH TBAPUHHOTO
THOIO KHCJI0TOI0. [107150B1 BUIPOOYBaHHS OKA3aJIH, 10 MTiAKUCIICHHS THOO 3HIKYE
BUKUIU amiaky Ha 49-64%, a MiHepaJbHUI a30T, SKUH MICTHTbCS B THOI 5K
J00pHBO, 103BoIIsiE 3a01aanTH B Mexkax 0,77-2,10 eBpo Ha KoKeH KyOidHUIT MeTp
THOIO.

Mexani3m peakiii HeWTpami3amii KHCIOTHOCTI IPYHTY TBapHHHHUM THOEM
(kpoutiB, cBHHEM, Ki3, IITUII Ta KOPiB) 3a HOpM, ekBiBadeHTHHX 10, 20, 30 i 40 T
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ra’l, mocnmimkysamn Ano A.O. & Ubochi K.l. (2007). Teapunuuii rHiii 3HauHO
nigsumryBas pH rpynuTy 3 4,6 10 5,6 pH, a Takok 3HNKyBaB 0OMIHHY KUCIOTHICTh
i3 3,00 cmosb krt 10 3HAaueHp Huxye 0,35 cMosb krl. Byso BUsABIEHO MikpoOHe
JIeKapOOKCIITIOBAaHHS KOMIUIEKCY KalbLii-OpraHidHa PeYOBHHA, IO MPU3BOIUTH
0 BHUBUTFHEHHS 1 MOJAJBIIOTO TiIpodi3y i0HIB Kaibmiro. [1ApoKCHIBHI i0HH
BHUBUTBHSIOTHCSA B TIOPONITHYHINH peakmii i pearyroTs K 3 OOMIHHHMH iOHAMH
BOJHIO, TaK 1 3 i0HAMH aJIOMiHiI0, YTBOPIOIOYH BiITOBIAHO BOIY Ta HEPOIIMHHUAN
rigpokcun amominiro (Al (OH)®) [22]. TTpo no3uTHBHUIA BIUIME THOO 3 MOTPIHHUM
cynepdocdarom A NOKpalleHHS CTaHy IPYHTY Ta BPOKaWHOCTI Oio30aradeHuX
3BUYaiiHuX 6001B mOBigOMIISIETRCS B poboTi Wabusa, D. et al., 2024 [23].

BuCHOBKHM Ta nepcneKTHBH.

1. 3acrtocyBanHs mnoaBiHHOro cynepdocdary KampLilo 1 PO3UHHY
optoochopHOT KHCIOTH Ui IIJKUCICHHS THOK BIipOTIHO B3HUXKYBAIO B
KPUTbUaTHUKY KOHIEHTPAII0O aMiaKy Ta BYIJIEKHCIIOTO rasy 3a IepioJlaMd pPOKY
BignosigHo Ha 10,2-27,8% Ta 9,6-18,4%. Jlns BiporimHOTO 3MEHIICHHS BUKUIIB
CHas na 5,4-25,1%, B mepexiHi Ta TiTHIN Iepioa poKy, ePEKTHBHAM BHUSBUBCS JIHIIIC
po3uuH opToocHOpHOT KHCTOTH.

2. [TligkucneHHA KpOJSAYOrO THOK, MIIIXOM BHECEHHS IOJBIHHOTO
cynepdocdary KanbLito i po3unHy GOochOpHOi KUCIOTH, € SPEKTUBHAM 3aX0J0M
KOHTPOJIIO LOTO JDKepena 3a0pynHioBanbHuX TasziB NHz i CO. BHyTpiuIHBOTO
MOBITPS KPUIBYAaTHHUKIB 3 TIPOJOHTOBAaHOIO THXKHEBOIO JTIEI0.

3. ¥V 3B’s13Ky 3 THM, 1[0 [IiF09a PEYOBHHA ITiIKUCITIOBAYIB 3B’ A3Y€ aMiak CeUiBKU
yTBOpIOoun cynepdochaT amoHil0, KpOJsuMid THIiM Kpamie 30epirae az3or i
JIOJIATKOBO 30aradyeTbes Ha (ocdop.

4. Cuna BIUHBY (akTOpa MiAKHCICHHS THOK HA MIHIHMBICTH KOHIIGHTpAIIil
BYIJIEKUCIIOTO ra3y, aMiaky Ta METaHy B MOBITpi KpiibuaTHuKa (BiporifHa mpote
HU3bKa, Ha pisHi 0,016-0,106).

5. OnepsxaHo BiporigHe 3HIKeHHs pH peaxiii cBi>kOro THOK 3a JOJaBaHHS
nozBiiHOTO cynepdocdary kanpliro Ha 15,7% 1 pozunHy docdopHoi kucioru Ha
28,4%.

6.YcraHoBIIEHO, 110 BIIPOJMOBXK 30epiraHHs KpOJSIYOTO THOM, 332 PaxyHOK
BUCOKOI Oy(epHOi 3AaTHOCTI, HOTr0 aKTUBHA KUCIOTHICTH ITi{BUIY€ETHCS BiJl KUCIOT
Ta ciabokuciol 10 HedrpansHoi (6,78-7,14 pH H20) Bripo1oBx TepMiHy 30epiranus
Big 8 (3a cTabinbHOrO TemneparypHoro peskumy nonan 21°C) go 90 auis.

7. IToTeHIian 3acTOCYBaHHs, IMiIKHCIIOBAYiB KPOJSIOTO THOIO, CBITYUTH TIPO
Te, II0 BAPTICTh OJWHUII Jil0Y90i PEUYOBHHHU NpH IbOMY 3pocTtae B 2,0-2,4 pasm,
NpoTe € MEHIO0 B 2,7-3,1 pa3u Big MiHepaJIbHUX 100PUB.

8. Pigkuii THilt KpodIiB, IiAKUCIEHUH NOABIHHUM cyriepdochaTroM Kaibllito, €
HENpUIATHUM JUIsl TOJaibIIoi mepepoOkn B 0iOra3oBUX peakTopax, OCKUIBKH
noxsiitHuiA cynepdocdar mictuth cipky (S) B Kinbkocti 20% iro4oi pedyoBUHH.
ANBTEepHATHBHOIO 3aMiHOIO, B JaHOMY BHIIAJKYy, € 3acTOCYBaHHS HOTpiiHOTO
cynepdocdaTy KabIlito, IKUH HE MICTUTh CipKH.

9. Po3poOka eeKTUBHHUX CIIOCO0IB yIpaBIiHHS MPOAYKTaMHU TBapHHHUIITBA 1]
KaTeropii (THiif) Ha eTanax: MPUMIIIEHHS — MicIle 30epiraHHs — Crocio BHECEHHS
B IPYHT, Ma€ BaXXJIMBE NMPHPOTOOXOPOHHE 3HAUCHHS, HAIPABJICHE HAa MiHIMi3amiio
eMicii mapHUKOBHX Ta3iB B aTMOChepy.
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COMPARATIVE ASSESSMENT OF THE IMPACT OF A RABBIT RANGE
WITH A MECHANICAL VENTILATION SYSTEM ON THE
FORMATION OF THE MICROCLIMATE USING TWO METHODS OF
MANURE ACIDIZATION

Boiko O.V., Nebylytsia M.S., Havrish O.M., Honchar O.F., Osokina T.G.

Cherkasy Research Station of Bioresources of the NAAS of Ukraine, Cherkasy

The research was conducted on Poltava Silver, Californian and New Zealand
White rabbits on the basis of the rabbit farm of the Cherkasy Research Station of
Bioresources of the National Academy of Sciences of Ukraine. The subject of the
research is a comparative assessment of air pollution in a rabbit farm by greenhouse
gases based on the factor of manure acidification. The purpose of the work is to
assess the potential of applying ground double calcium superphosphate and an
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aqueous solution of orthophosphoric acid to the manure channels of a rabbit farm
to reduce the concentration of polluting gases and the physicochemical properties
of rabbit manure. In addition, to identify cause-and-effect relationships between the
properties of double calcium superphosphate and an aqueous solution of phosphoric
acid and gaseous emissions from rabbit farms. Research methods are bibliographic,
analytical, microbiological, physical, biometric.

It was found that the use of double calcium superphosphate and
orthophosphoric acid solution for manure acidification significantly reduced the
concentration of ammonia and carbon dioxide in the rabbit farm by periods of the
year by 10.2-27.8% and 9.6-18.4%, respectively. Acidification of rabbit manure by
applying double calcium superphosphate and phosphoric acid solution is an
effective measure to control this source of polluting gases NHz and CO; in the indoor
air of rabbit farms with a prolonged weekly effect.

The influence of the manure acidification factor on the variability of the
concentration of carbon dioxide, ammonia and methane in the air of the rabbit farm
was determined (probable but low, at the level of 0.016-0.106). It has been shown
that during storage of rabbit manure, due to its high buffering capacity, its active
acidity increases from acidic and weakly acidic to neutral (6.78-7.14 pH H;0)
during the storage period from 8 (at a stable temperature regime above 210 °C) to
90 days.

Keywords: microclimate parameters, comparative assessment, rabbit farm,
polluting gases, manure acidification factor.
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MOJIMOP®I3M I'EHIB MIOCTATHHY (MSTN) TA TOPMOHY POCTY
(GH) ¥ KPOJIIB PI3BHUX MOPIJ TA IXHIH 3B'SI30K 3 O3HAKAMM
MNPOAYKTHBHOCTI
Jzimok B.B., dokmop cinvcokoeocnodapcokux nayk, npogecop,

lleBuenko €.A., kanouoam cintbCbKo20CnOOAPCLKUX HAVK,
Tonuap O.D., c.H.c., kKaHOUOAm CibCbKO2OCNOOAPCHKUX HAYK.

Yepracoka docniona cmanyis 6iopecypcie HAAH, Yepkacu, Yxpaiua.
valentynadzitsiuk@gmail.com

Y cmammi sucsimaeno pesyromamu 00cniOdHcenHs: 2eHeMU4HOI CmMpyKmypu
nonyasyitl Kponie mpvox nopio (Hogosenanoceka 0OiA, WUHWULA, NOJMABCHLKE
cpibno) 3a mapkepamu 20cnooapcbku  Kopuchux osnax. OchosHy yeazy
30CepedIceHo HA aHanizi NoaimMop@izmy 080X 2eHIi8-KaHOUOAmig: MiOCMAMUHY
(MSTN), wo € kmouosum pe2yisimopom po3eumKy m'si30601 MKaAHUHU, Md 20PMOHY
pocmy (GH), sxuii kowmpomoe comamomponny icb i MemaOoniuni npoyecu.
Memoio pobomu 6y10 6cmanosnenus ocooaugocmeti posnooiny aneni i 2eHoOmunie
3a yumu IOKycamu, a maxKoxic oyinka acoyiamueno2o 6niugy nouimopgismy zema
MSTN na nokasznuxu m'scmoi npodykmuenocmi. IIpoeedeno ecenomunysanus 3a
oononyxreomuonumu noaimopgpizmamu (SNP) ¢.34C>T y 2eni MSTN ma ¢.-78C>T
y eeni GH. Pospaxosano wacmomu anenie i 2eHOMunis, a makoic NPOAHANI308aHO
8I0N0BIOHICMY IX PO3NOOINY 30 3aKOHOM 2eHemuuHoi pisHogazu Xapoi-Batinbepaa.
Jlns 2ena MSTN (¢.34C>T) y nonyasyii Kporig nopoou H0603eiaHICbKa OiNa, Wo
nepebysana y cmaui pigHoeacu, 6CMAHOBIEHO CIMAMUCMUYHO 3HAYYWY Acoyiayiio 3
20Cn00apcbko KOPUCHUMYU O3HAKamMU. Buseneno cenexyiiiny nepesacy cemepo3ucom.
ocoounu 3 eenomunom CT nepesadxcanu 2omozucom (CC ma TT) 3a
€epedHbo00008UMU NPUPOCIAMU MA MACOI0 NAPHOT mywKu. Ananiz noaimopgizmy
C.-78C>T 2ena GH y nopio wunwuia ma nonmagcoke cpibio maxkoxtc niomeepous
cman eenemuunol pignosazu. Boonouac ons 06ox nonynsyii 3agikcoeano eucokuil
pieenv axmuunoi cemeposzucomuocmi (Ho), wjo cymmeso nepesuwyysas ovikyeany
(He). Le, pasom i3 6i0'emnumu snauennamu inoexcy gixcayii (Fis), ceiouums npo
HAOTUUWOK 2emepo3u20m, Wo 6KA3VE HA GUCOKE 2eHemuyHe PISHOMAHImmsa ma
nomenyitiHo Kpawyy adanmuenicms nonynayit. Ompumani pe3yiomamu 008005iMb,
wo oocnioiceni nonimopgpizmu 2enie MSTN ma GH e epexmusnumu maprepamu
015 guxkopucmanus 6 cenexyiunux npoepamax (MAS) 3 memoro mouimopunzy
2EHeMUYHOI CMPYKMYypU ma npuUCcKopenus 8i000py Kpoaiié 3a M'aCHUMU AKOCHAMU.

Kntouogi cnosa: xponi, IIVIP-II/[P®, cen miocmamuny (MSTN), een copmony
pocmy (GH), m'scna npodyxmuenicme.

Awnorauis. €sponeticekuii kpinb (Oryctolagus cuniculus) xapakrepusyersest
3HAYHUM TEHETHYHUM DPIZHOMAHITTSM, IO CTBOPIOE IIUPOKHHA TPOCTIp IS
ceslekuiiftHoi pobotn. Ha cydacHOMy erami pO3BHTKY KPOJIBHHMITBA TpaaWIliiiHA
CeJIeKIis, sKa 0a3yeThCs IMEPEeBaXHO Ha (CHOTHIIOBOMY OIiHIOBaHHI TBapHH,
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3anumaeTbesi ynmameHtoMm mmiemiHHoi crmpaBu (Ragab et al., 2022). Ognax
e(eKTHBHICTh TAKOTO MigX0xy 0OMeKeHa TPUBAJIICTIO TeHEPaiiHOTO iHTEepBaTy Ta
BIUIMBOM (paKTOPiB HABKOJHMIIHBOTO CEPEOBUINA HA EKCIPECit0 03HaK. Y IbOMY
KOHTEKCTI IHTEeTpamis METOMIiB MOJEKYJISIPHOI TEeHETHKH, 30KpeMa MapKep-
acomitioBanoi cenexii (MAS), mo3Boisie imeHTH(hIKYBATH 1MiHHI TEHOTHIH IIIe Ha
paHHIX eTamax OHTOTCHE3y, CYTTE€BO IIIBUIIYIOYH TOYHICTH MPOTHO3YBaHHSI
pe3yIbTaTiB CXpellyBaHb Ta €KOHOMIUHY edpekTuBHICTH Tamysi (El-Sabrout et al.,
2018).

KnrouoBy ponb y ¢opmyBaHHI M'SICHOT NIPOJYKTHBHOCTI BiAirparoTh I'€HU-
KaHIUJaTH, 110 KOHTPOJIIOIOTH PICT i PO3BUTOK M's30BOi TKaHMHU. OAHUM i3
HalBaXIHMBIMINX peryiaTopiB € red miocratuny (MSTN), skuit mie sik perymstop
pocty ckenetHux M's3iB. OpHoHykIeoTuaHi 3aminu (SNP) y npoMy reHi MOKyTb
3HW)KYBATH aKTUBHICTh OlTKa-iHTi0iTOpA, 1110 MPU3BOIUTS 110 rinepTpodii M's130BUX
BOJIOKOH (SIBHILIE «ITOJBIHOT MyCKYIaTypu») Ta 30inbienHs Buxony m'sca (Wiener
et al., 2002). OcobnmBHii iHTEpEC IS CENEKIii CTaHOBUTH mosiMopdizm ¢.34C>T y
nokyci MSTN, skuif acomiro€ThCsA 3 MOKpaIleHUMH 3a0iHHUMH MOKa3HHKAMHU Y
kpouis (Fontanesi, 2008).

He MeHII BaXIIMBEM MapKepoM IPOAYKTHBHOCTI € TeH TopMOoHy pocty (GH),
Jokaji3oBaHui Ha 19-H xpomocomi. ['OpMOH pOCTy € UEHTPATBHOK JIAHKOIO
COMATOTPOIHOT OCi, 10 PETyJIFOE IHTCHCUBHICTD MOCTHATAILHOTO POCTY, JIITITHUN
ta 6inkoBuit metadomnizm (Fontanesi et al., 2012). BapiabenbHicTh y IPOMOTOPHiit
OUSTHII  1OTO  TeHa, 30Kpema momiMopdism c¢.-78C>T (Bimommii sk BstUI-
noiMopdi3M), BIUIMBAE HA PIBEHb EKCIPECii TOPMOHY, 110 O€3M0cepeIHBO KOPEIIOE
31 MIBUIKICTIO HAOOPY MacH Tijia Ta SIKICHUMH xapaktepuctukamu m'sica (Migdat et
al., 2019; Gencheva et al., 2022).

HesBakaroun Ha 3HaYHMH 0OCST 3aKOPJOHHMX JOCII/UKEHb, aHalli3 HAYKOBOI
JTEepaTypy CBITYHUTH PO BIACYTHICTh CHCTEMHUX JaHUX IIOJO MOIiMOpQi3My reHa
GH y momymsmisx KpoiiB YKpalHCBKOI cenekmii. BimoMocTi mpo reHeTHYHY
CTPYKTYpY BITUM3HSHUX Tmopig 3a Jokycom MSTN Takox 3amumaroTscs
(parMeHTapHUMH Ta TOTPeOyIOTh yTo4yHeHHs. lle oOrpyHTOBYe HEOOXiIHICTH
NPOBEICHHS  KOMIUIEKCHOTO — MOJIEKYJISIPHO-T€HETHUYHOI'O  MOHITOPUHTY  JUIsi
PO3pOOKH €PEKTUBHUX CEICKIIHHUX TPOTPaM.

Meta pociigkeHb — NpOaHai3yBaTH TE€HETUUHY CTPYKTYpYy MOIMYJISIin
KpomiB 3a OJHOHYKJICOTHAHUMH mojdiMopdismamu (SNP) ¢.34C>T y rewi
miocrarury (MSTN) ta c.-78C>T y reni ropmony pocty (GH), BusHauntn gactoty
ayeniB 1 TEHOTHINIB Ta OLIHUTH 3B'A30K mojiMop¢izmy rena MSTN 3 wm'scHoro
MPOJYKTUBHICTIO.

Marepiann i meToqu gocimkeHb. J[oCimKeHHS TIPOBOIIIHN Y TabopaTopil
TeHETHKH TBapUH [HCTUTYTY po3Be/eHHs i1 TeHEeTHKH TBapuH imeHi M. B. 3y6us
HAAH ra na excriepumentanbHiit pepmi Uepkacskoi ICh HAAH.

Juns ananizy noxiMopdi3My Te€HiB BUKOPHCTaHO 3pa3KH KPOBI KPOJIB MOpIi:
HoBo3enanckKka 6iaa (N = 70), mmamumia (N = 30) Ta moarasceke cpibmo (N = 30).
I'enomuy JIHK Bunimsmm 3 nepudepudHOi KpOBi 3 BUKOPUCTAHHAM CTaHIAPTHOTO
koMepuiiinoro Habopy «JIHK-cop6 B» (Ampli Sense Biotechnologies) 3rigno 3
pexomeHaanismMu BupoOHuKa. ['eHoTumyBaHHs npoBoawiu Metogom [TJIP-TTJIP®
(PCR-RFLP).
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Awmmutidikamiro ginsaka JJTHK 3 SNP C34T rema MSTN npoBomwiu Ha
tepmorkiaepi Mini Amp (Thermo Fisher Scientific, CIIIA) 3 BUKOpHUCTaHHIM
npaiimepiB:

e F:5-TAACTGAAAAGAACCCTCTAGTAGC-3'

e R:5-TCGGTAGTTGTTTCCCACTTT-3'

Pectpuknito ammmidikoBaHUX (pparMeHTiB NPOBOAWIH 3 BUKOPHUCTAHHIM
ennonykieasu Alul («Fermentasy, JIutsa).

Awmmnidikanito  gimstakn  SNP - ¢.-78C>T  rema GH  mpoBogmnmu 3
BHKOpHCTaHHAM mpaiimepis (Fontanesi et al., 2012):

e F:5-GTATAG TGG GAT GGG GTT GG-3'

e R:5-TTACGC TCC CAT TCA GAA GC-3'

AwmrmtikoHu 06po6uisuTi eHonykieasoro pectpukuii BstUl (Thermo Scientific,
CIIA). JHK-¢dparMeHTH po3miysuii METOAOM eneKkTpodopedy B 2% araposHomy
redi.

TomnymsiniHO-TeHeTHIHUN aHai3 (4acTOTH anemniB i reHOTUIIB, OUYiKyBaHA
(He) i oaxruuna (Ho) rereposurotHicts, iHmekc ¢ikcamii Paitra (Fis),
BIAMOBiAHICTH piBHOBa3i Xapmi-BaiinOepra (kputepiit ¥?)) mnpoBoawid 3
BuKOpucTaHHsM iporpam Popgene (Yeh et al., 1999) ta GENALEX 6.5 (Smouse et
al., 2017). lns ananmizy 3B'si3ky moniMop¢izmy ¢.34C>T rema MSTN 3 m'sicHOrO
MPOIYKTUBHICTIO 3aCTOCOBYBAJIHM 3MillIaHy JIiHIIHY Mojenb. bioMeTpryHuii aHasi3
NPOBOAMIIM 3 BUKOpUCTaHHsM KkpuTepiiB Ilipcona, CreiomeHta Ta @imepa
(Statistica, 2001).

Pe3yabTaTu 10caizKeHb Ta iX 00roBopeHHs. Y X0/l TCHOTUITYBaHHS KPOJIiB
HOBO3eMaHAChKkoi 010 mopomu 3a SNP ¢.34C>T B reHi MioctatuHy OyJio
BcTaHoBJeHo yactotu aneniB: C — 0,530, T — 0,470. Anani3 ¢axruunoro (Ho =
0,498) ta Tteopermunoro (He = 0,460) po3momily TeHOTHINB 3aCBiI4MB, IO
JOCTIKYBaHa TOMyJIsIis repeOyBae B CTaHI PIBHOBAarWm 3a 3aKOHOM Xap.i-
Baiin6epra (p > 0,05), tabu. 1.

Taoauus 1. [TapameTpu reHeTHYHOI MiHJIMBOCTI J0CTIKYBaHOI cesleKuil
KPOJ1iB NOpoaH HOBO3eJAHACKKA Oijia

['eTepo3uroTHicTh Innexc
Ten Ho He ¢ikcauii Paiita 12
Miocratun
(MSTN) 0,498 0,460 0,55 0,08

OTprMaHi HaMU YaCTOTH ACIIO BiIPI3HAIOTHCS BiJl JAHUX 1HIIUX JOCIiTHHKIB.
Tak, y moJbChKUX BUeHHX yacToTa ajens C a1 HOBO3ENaHACHKUX OiMX KpOJiB
cranoBuna 0,618, a T — 0,382 (Rafayova et al., 2009). V KUTalCbKHUX TOIYJISAISIX
(mopona Ulamnane) chiBeignomenus C:T mopientoBano 0,580:0,420 (Peng et al.,
2013).

Amnaniz 3B's3ky mnomimopdisamy c¢. 34 C>T rema MSTN 3 wMm'sicHOIO
NPOJIYKTHUBHICTIO BHSBHB JIOCTOBIpHI BinMiHHOCTI. ['eTepo3urotHi ocoOuHu 3
resoruniom CT Maym BHINI TOKa3HUKH CEpeHbOJ000BHX MPHUPOCTIB, HIX
romosurotu CC (ua 2,3 %; 39,0 £ 0,3 r mpotu 38,2 + 0,2 r; p < 0,05) Ta romo3urotu
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TT (wa 2,6 %; 38,2 = 0,2 r mpotu 39,0 = 0,3 r; p < 0,05). Takox TBapuHU 3
regoturiom CT mamum Ha 35,3 r BTy Macy HapHOi TYyIIKH, HDK cepenHe 3HAUCHHS
no craxy (p < 0,05). Anami3 3a 3MilITaHOO JIHIHHOI MOIEIUTIO TIOKa3aB, IO Ha
CepeaHb01000B1 IPUPOCTH CTATUCTHIHO 3HAYYIINH BIDIHB MaJIl aKTOPH TeHOTHITY
(25 %, p <0,05), crari (6 %, p < 0,05) Ta cezony Hapomkenns (7 %, p < 0,05).

Hocmimkenus migareepauio HasBHicTs BstUl-momimMopdismy (c.-78C>T) y
nokyci rera GH. Po3mip ammutikony cranouB 231 m. H. Ha enextpodoperpami
renotun CC OyB mnpexactaBienuit ¢gparmentamu 169 1 62 n. H., renorun TT —
¢dparmentom 231 m. H., a rerotun CT — tpproma pparmenramu (231, 169, 62 m. H.).
B 000x mocnmimkeHHX mOmyJsiisx (MIMHIIMIA Ta TONTABChKE CPibi0) BiAMiueHO
npeBanoBanHs yactoTu anens C Han T, ofHAK y MOJATaBCHKOTO cpibia BOHO OyI0
menin Bupakenum (0,51 mpotu 0,49), wix y wuammn (0,60 mpotu 0,40), Tadi. 2.

Tab6auus 2. Yacrorn ajeniB i renoTumis 3a SNP ¢.-78C>T rena GH y
BUOIpKax KpoJiB

Areni [Cenotumnu a Fis
C T CC CT TT
uHmua 0,6 0,4 0,3 0,53 0,17 0,048 | -0,31

[Topona

TTonTaBcbke

. 0,51 0,48 | 0,211 | 0,605 | 0,184 1,23 -1,4
cpibio

Cxoxi pesynbratu (mepeBaxkannss anens C) Oymum  3adikcoBani y
HoBo3enmaHachkux Oimux (Hristovaetal.,, 2017) Ta kamiopHiliCbKHX KpOIiB
(Amalianingsihetal., 2014). Hatomicts y kpois inmmx mopin (Fontanesietal., 2012;
Husseinetal., 2015) crocrepiranacst mpOTHJIC)KHA TSHACHITIS.

Tabdauus 3. [JapameTpu reHeTHYHOI PiBHOBAru y A0CTIUKYBAaHUX MOMYJISILIsAX
KpoJiB 3a jJokycom GH (c.-78C>T)

TMomynsmifiHo- [ uamua ITonraBceke cpibo

TeHETHYHI apaMeTpu CC CT T CC CT TT

O (paxruuna 26 | 57 | 17 | 21 | 60 | 18
reTepPO3UIOTHICTh

E (ouixysana 302 | 492 | 202 | 263 | 499 | 237
reTePO3UIOTHICTh

(O-E)YE 0,58 1,23 0,51 1,07 2,04 1,37

¥ 2,32,p>0,01 4,48, p>0,05

Ilpumimku: O — ¢dakTUYHO BHSBJIEHA KUIBKICTH OCOOMH reHoruny; E —
TEOPETHYHO OYiKyBaHa KUJIbKICTh OCOOWH I'€HOTHITY.

AHai3 reHeTHYHOT CTPYKTYpH MMOKa3aB, o (hakTuuHa rerepo3urotHicts (Ho)
CyTTEBO mepeBuInye odikyBane 3HaueHHs (He) B 00ox Bumamkax. Posmomin
TEHOTHIIB JEMOHCTPY€E Bim'eMHi 3HaueHHs inmekcy ¢ikcamii (Fis = — 0,31 ms
eI T1a Fis = — 1,31 ansg monraBcekoro cpibna), mo BKa3zye Ha 3HAYHHUH
HA/UJIMIIOK TeTepo3urot. lle crpuse 30epeXeHHI0 BHCOKOTO DPIiBHA I'€HETHYHOTO
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PI3HOMAHITTS Ta MOXE IMiJBHINYBATH aJaNTUBHICTE momyismii. Kinbkicts
edexTHBHUX anemtis (Ne) y AoCTipKeHOMy Jokyci qocsrana 1,91 (muHmmma) Ta 2,04
(monraBchKe CpibIno).

BucHoBkn. VY momymamii KpodiB HOBO3ENaHACHKOI Oinoi moponw, o
nepeOyBa€e y CTaHi TeHeTHYHOI piBHOBATH, TOBEICHO aCOMIaIlil0 MOJIiMOpQi3My TeHa
MIOCTaTHHY 3 TOKa3HUKaMH M'SCHOI MPOAYKTHBHOCTi. BCTaHOBIECHO cenekmiiHy
nepesary rterepo3uror (CT), sKki [OOCTOBIpHO TIEpeBakadd TOMO3UTOTHHX
POBECHHUKIB 3a cepeHb01000BuMH TipupocTamu (Ha 2,3 — 2,6 %) Ta Macoro mapHoi
Tyiku (Ha 35,3 1)

VY mnomynswisix MOpiA NIMHINWIA Ta MOJNTaBCbKE CPiOIO MiATBEPIKEHO
HasBHICTH MONIMOP(I3My B MPOMOTOPHIH IUISHII T'eHa TOPMOHY POCTY 32 YMOBH
30epekeHHs TeHeTHYHOI piBHOBarn. OOW/IBI BUOIPKH XapaKTepPHU3YIOTHCS BUCOKOIO
(haKTHYHOIO TeTEPO3UTOTHICTIO Ta Bil’eMHUMHU 3HaUeHHAMH iHIeKCy dikcarii (Fis),
IO CBIJYUTH MPO HAMIMLIOK TETEPO3UTOT 1 3HAYHMH MOTEHIa]l T€HETHYHOTO
PI3HOMAHITTSL.

Hocmimkeni SNP-mapkepu renie MSTN ta GH  pexomenmoBano
BUKOPHCTOBYBaTH B Mporpamax Mapkep-acomiiioBanoi cenekiii (MAS) mis
MOHITOPHHTY T€HETHYHOI CTPYKTYPH CTaJ Ta MiJBHUIICHHS ¢()EKTHBHOCTI BiIOOpY
KPOJIiB 32 M SICHUMH SIKOCTSIMHU.
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MYOSTATIN (MSTN) AND GROWTH HORMONE (GH) GENES
POLYMORPHISMS IN DIFFERENT BREEDS OF RABBITS AND THEIR
RELATIONSHIP WITH PRODUCTIVITY TRAITS

Dzitsyuk V.V., Shevchenko E.A., Honchar O.F.,
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The article highlights the results of a study of the genetic structure of
populations of three breeds of rabbits (New Zealand White, Chinchilla, Poltava
Silver) by markers of economically useful traits. The main attention is focused on
the analysis of polymorphisms of two candidate genes: myostatin (MSTN), which is
a key regulator of muscle tissue development, and growth hormone (GH), which
controls the somatotropic axis and metabolic processes. The aim of the work was to
establish the features of the distribution of alleles and genotypes at these loci, as
well as to assess the associative effect of the MSTN gene polymorphism on meat
productivity indicators. Genotyping was performed for single nucleotide
polymorphisms (SNP) ¢.34C>T in the MSTN gene and c.-78C>T in the GH gene.
Allele and genotype frequencies were calculated, and the correspondence of their
distribution to the Hardy-Weinberg genetic equilibrium was analyzed. For the MSTN
gene (¢.34C>T) in the New Zealand White rabbit population, which was in
equilibrium, a statistically significant association with economically useful traits
was established. A selective advantage of heterozygotes was revealed: individuals
with the ST genotype outperformed homozygotes (SS and TT) in average daily gains
and paired carcass weight. Analysis of the c.-78C>T polymorphism of the GH gene
in the Chinchilla and Poltava Silver breeds also confirmed the state of genetic
equilibrium. At the same time, a high level of actual heterozygosity (Ho) was
recorded for both populations, which significantly exceeded the expected (He). This,
together with negative values of the fixation index (Fis), indicates an excess of
heterozygotes, which indicates high genetic diversity and potentially better
adaptability of populations. The results obtained prove that the studied
polymorphisms of the MSTN and GH genes are effective markers for use in breeding
programs (MAS) to monitor the genetic structure and accelerate the selection of
rabbits for meat qualities.

Keywords: rabbits, PCR-RFLP, myostatin gene (MSTN), growth hormone
(GH) gene, meat performance
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MMOPIBHSAJIBHA OLITHKA SIKOCTI CHEPMH CAMIIB KPOJIIB
PI3HUX ITOPI/] 3A BUKOPUCTAHHSA BITUN3HSHOTO TA
IMITIOPTHOTI'O PO3PLI’KYBAYIB

Kamnapab6a O.A., kan. éem. Hayk, doyenm,
Bapuio b. C., kano. c. e. nayk, doyenm,
Jlynuk FO.M., kano. c. e. nayk, doyenm,
mute 1.B., kawo. c. e. Hayk, acucmernm.

Jlvsiscokuli HAYIOHATLHULL YHIGEpCUMEN 6eMePUHAPHOT MeOUYUHYU ma
6iomexnonoziii imeni C. 3. Ioicuyvkozo,
syn. Ilexapcoka, 50, m. JIvgis, 79010, Vkpaina, katsaraba@gmail.com

Y cmammi nasedeno pesynbmamu KOMHIEKCHO20 OOCNIONCEHHA AKOCMI
cnepmu  camyie Kpouig pisHUX NOpI0 ma  egeKmusHOCmi  3aCMOCY8AHHS
BIMYUSHAHO20 | IMNOPMHO20 PO3PIOANCYBAUI8 Y MEXHONOI] WMYUHO2O OCIMEHIHHSL.
Axmyanvuicms pobomu 3yM0o81eHa 0OMEHCEHUMU MOHCAUBOCHAMU TMPUBATO20
36epicanns cnepmu Kpoaié 3a XOJIOOUTbHUX meMnepamyp ma HeoOXionicmio
niOBUWEeHHsT BIOMBOPIOBANLHOI eQeKMmUHOCMI Y NPOMUCTIOBOMY KDONIGHUYMEL.
Memoro docrioscenns 6yno oyinumu 6iono2iuni, MOpHoNo2iuHi ma PyHKYIOHATbHI
NOKA3HUKU ChepMu  camyié nopio ciputl eeilemenv, KaligpopHiticoka ma
HOB03e1aHOCbKa Oild, a MAKOXC GUHAYUMU 6NIUE PIZHUX PO3PIOHCY8auie Hd
30epedcents JAHCUMmMeE30amHOCmi ma 3anaiOHIO8ANbHOI 30aMHOCMI CRnepmiig Yy
nabopamopnux i upobHunux ymosax. Jlociodncens npogedeno na 40 camysx sikom
610 4 0o 18 micayig i3 BUKOPUCMAHHAM CIMAHOAPMHUX CREPMIONOSITYHUX MEMOOUK.
Busnauanu 06’em esxynamy, konyenmpayito ma pyxaugicme cnepmiis, pH cnepmu,
YACMKY NAmMONO2iYHUX QopM, a MAaKoN’C YIMICHICMb AKPOCOMU MemoooM
oughepenyiiinoco gapbysanns. Bcmanoseieno, wjo Haubinbuwiuil 00 ' em esKyisimy ma
HaUueuWi NOKA3HUKY THIMAKMHOCMI aKPOCOM XaApaKmepHi s camyié nopoou cipuil
eenemens. 3a Komyewmpayicio cnepmiig, ix pyxaugicmio ma noxazuuxamu pH
00COGIPHUX — MINCNOPOOHUX — 8i0MiHHOCmell He eusaeieHo. Ilokazano, wo
BUKOPUCMAHHA AK 6IMYUSHAHO20 2TI0KO30-YUMPAamHuo20, max i IMHOPMHO20
pospioacysaua Galap 3abe3neuye 30epedicents akmueHoCmi cnepmiie 0o 72 200uH.
YV nepwi 3648 200un 36epicanns nokasHuKu pyXaugocmi ma HCUmme30amHocmi
cnepmamo30ioie  6yau  Oewo  GUWUMU  NPU  3ACMOCYBAHHI  BIMYUBHAHOZO
pO3pidicy8aua, 0cobIugo y camyie nopoou cipuil eenemens. Pigenb namonociunux
gopm cnepmamo30idis y 6cix 00CHIONCYBAHUX SPYNAX He NEPEGULYEA8 OONYCTNUMUX
HOpMamueHux 3nHadenb. Ompumani pezyabmamu c8i04amb npo OOYLIbHICHb
BUKOPUCMAHHA GIMYUSHAHUX DPO3PIOdNCY6AUi6 AK epeKmusHoi ma eKOHOMIYHO
00IPYHMOBAHOI albMepHAmuey IMROPMHUM Y NPAKMUYI WMYUHO20 OCIMEHIHHSA
Kkpoanie. Ilepcnekmueu nooanbuiux 00CIONCeHb NOAAAI0MYb 8 onmumizayii ckiady
BIMYUSHAHUX PO3PIOIACYBAUIE CHEPMU  WINAXOM GKIIOYEHHS AHMUOKCUOAHMIE,
eHepeemuyHUx cyocmpamis i MemopaHocmabinizy8atbHUX KOMNOHEHMI8 3 Memor
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Nn000BIHCEHH MepMIHY 30epicanns cnepmiig. [Joyinonum ¢ noziubiene usueHHs
MONEKYIAPHUX | OioXiMiuHUX  MapKepié  OYHKYIOHANbHOI  NOGHOYIHHOCMI

cnepmamo30ioie, 30Kpema CMmaHy Nia3MamudHoi memOpanu, MimoxoHopianibHOi
akmusnocmi ma @paemenmayii JJHK. Ompumani pesyrvmamu moxcyms 6ymu
BUKOpUCMAHI 071  B0OCKOHAJIEHHA MEXHON02I WmMYyYHO020 OCIMeHIHHA —ma
niosuujerHs 8i0MeopI8aIbHOI egheKmusHOCMi Yy NPOMUCTOBOMY KPOLIGHUYMEI.
Kntrouosi cnosa: kpoui, wmyune ocimeHinHsA, cnepma, pospiodxcysadi cnepmiu,
SAKICMb CnepMu, aKkpocoma, HCUmme30amuicmes cnepmiie, 30epieants cnepmu.

AxTyajibHicTe. llITyuyHe OCiMEHIHHS € 3arajJbHONPUNHHITOI0 TEXHOJIOTIEIO Y
Cy4acHOMY MpPOMHCIOBOMY KpOJIBHMUTBI [, 2]. 3acTocyBaHHsS JaHOTO METORY
3a0e3neuye HU3KY HepeBar, cepell SIKUX IPOBIJHE 3HAYCHHS MAlOTh MOJMJIUBICThH
LIJIECTIPIMOBAHOTO ~ T'€HETUYHOIO  J000pYy, TOAOBKEHHS  PENpOXyKTUBHOT
aKTHBHOCTI CaMIliB y HECHPHUATIMBI CE30HH POKY, BIIPOBAPKCHHS IMKIIYHOTO
BUPOOHHWIITBA, MiABUIICHHS €()EKTUBHOCTI CENEKIiHHO-TUIEMiHHUX WpOrpaM, a
TaKOX YIOCKOHAJIECHHS BETEPHHAPHOTO KOHTPOJIO 32 CTAHOM 3I0pPOB’S TIOTOJIB S
[3, 5].

VY mpakTuIi mMTYYHOTO OCIMEHIHHA KPOJIiB 3a3BUYail BHKOPUCTOBYIOTH 0,5 M
pospimkeHoi criepmu. TeopeTHYHO 3 OAHOTO EAKYJSATy MokHa oTpumartu 30—40
CIepMO J103, TIPOTE B yMOBAaxX BHPOOHUIITBA ONTHUMAJbHUM BBAXKAETHCS CTYIiHb
posBeneHHs Bif 1:5 o 1:10, mo Bianosinae 10 —15 no3am Ha esikynst. Takuii piBeHb
po3BeneHHs 3abe3neuye BMicT He MeHIe 10 MiH MOpP(OJIOriYHO MOBHOIHHUX 1
(YHKIIOHATIBHO XKUTTE3JATHUX CIIEPMIIB y KOXKHi# 1031 [7, 10, 12].

[Ticnst po3pimKeHHs CiepMU OCIMEHIHHS HEOOX1/THO TIPOBOIUTH BIPOJIOBK 24—
48 rouH, OCKUTBEKH TMicis 36 TOAMH 30epiraHHs CIIOCTEPIraeThes CyTTEBE 3HIDKCHHS
BIDKMBAHOCTI ~ CIIEpMATo30ifiB, a iX 3aIUlHIOBAJIbHA 3JaTHICTh IOYHMHAE
3MCHIIYBaTHCS BXe MPUOIM3HO yepe3 16 roauH [6, 9]. BomHouac, He3anexxHO Bif
CTyNEHS PO3BEICHHS, THII 3aCTOCOBAHOTO pO3PiIKyBada 3HAYHO BIIMBAE HA
penpoayKTUBHI TTOKa3HUKH [16, 18].

BcraHoBneHo, 1O BWKHMBAHICTH CHEPMIIB  y  CKIamHUX OydepHHX
CepellOBUINAX BU3HAYAETHCS HE JIMIIE TEMIIEPaTyPHUM PEXUMOM 30epiraHHs, aje i
B32€EMOJIIEI0 TEMIEPAaTypH 3 KOMIIOHEHTHUM CKIIAJIOM CEPEIOBHIIA, L0 3YMOBIIIOE
KIITHHHY  BIANOBiZ Ha  YMOBM  KYJbTHUBYBaHHSA. 3a  BHKOPHCTaHHS
HAWMOMIMPEHIINX KyJbTypaJIbHUX CEPEAOBHI CIIEpMY CIIiJ 3aCTOCOBYBATH
npoTsroM 36—48 ToAWH Michs OTPUMaHHS 32 YMOBH 30€piraHHs IpH XOJIOIMIBHIX
temneparypax [4, 15, 17].

Ha BiaMminy Bix Benmkoi poraroi xyJqo0H, je 3aMOpOXKEHa CHepMa YCIIIIHO
BUKOPHCTOBYETHCS Y NMPAKTHUIIl MITYYHOTO OCIMEHIHHS IPOTATOM TPUBAJIOTO 4acy,
3aCTOCYBaHHS CIIEPMH KpOJIB OOMEXYyeTbcs HEOOXimHicTIO 11 30epiraHHs mnpu
temriepatypi 4-5 °C Ta KOPOTKMM JIOITyCTUMHUM TEPMiHOM 30€piraHHsi, sSIKHMH He
nepeBuIye 48 TouH. Y 3B 53Ky 3 IIMM Cy4acHI HAyKOBI JI0CIIJDKEHHS 30Cepe/KeH1
Ha BHpIIIEHHI JBOX OCHOBHHX 3aBJaHb: po3poOIli HOBUX PO3pPiHKyBadiB, 3AaTHUX
3a0e3MeunTH MOJOBXKEHHS TepMiHy 30epiraHHs CIepMH, Ta MiABHIIECHHI i
610J10TI9YHOT TOBHOLIIHHOCTI B YMOBax 30epiraHas.
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3 orisay Ha Te, o 30epiraHHs CriepMU MPOTITOM IEpioay, KUl IepeBuIye
24-36 roauH micis OTPUMAHHS, Ma€ MPAKTUYHY LIHHICTH IS MPOrPaM LITYYHOTO
OCIMEHIHHS B yMOBaX iHTEHCUBHUX IUIEMiHHAX TOCIOJAPCTB.

Metoi0 gociigKeHHs Oyino OLIHUTH e(EKTHUBHICTD PI3HUX PO3PiMKyBadiB
CHepMHU SIK y J1a00paTOpHUX YMOBAX, TaK 1 M yac BUPOOHUYMX BUMIPOOYBaHb IS
BHU3HAYCHHS IIEPCIIEKTUBHUX HAINPSMIB ITiJBUIICHHS BiITBOPIOBANBHOI 3IaTHOCTI
KPOJIIB, IUISAXOM YAOCKOHAICHHS CKIIAAY CePEIOBHII I 30€piraHHs CIIEPMH.

Marepiaam i meToamn gocaimxkens. JlocnimkeHHs nposeneHo Ha 40 caMisix
MOpO/IU Cipuil BeneTeHb, KaliopHilichkka Ta HOBO3eNaHChKa Oina BikoM Bix 4 1o
18 MicsiB, SIKMX YTpUMYyBajlHu y IpuBaTHOMY rocrnojapctsi Hikitincekuid T1.A.
(cmr. JlituH, Binauipkoi obmacti). [ocmomapcTBo cKiIagasocs 3 NPUMILICHb, sKi
Oynu mpU3HAYEHI JIsl yTPUMAHHSA MAaTOYHOTO TIOTOJIIB S, OJHE - JUIS TUTIHUKIB, a
pemta - Ui MOJOTHSAKY Ha Bigromisiai. CaMOK TOAyBaJId HEMEIUKOBAHUMU
MOBHOPA[IOHHUMH KOMOIKOpMaMHU IPOMHKCIOBOTO BUPOOHHMITBA (pallioH [Uis
nakrariii), Toai sik camipiM 3rojoByBanu adlibitum (Purina®). Yci tBapunu Oynu
BaKIMHOBaHI IMPOTH MIKCOMATO3y Ta BipyCHOT TeMOopariqHoi XBOpOOH KPOJIiB.

YIpomoBxk KiTbKOX THXKHIB, IO TEPEeIyBalll CKCIIEPIUMEHTY, BiJl yCiX CaMIIiB
BinOWpamy 3pa3kd CHepMH 3 METOI OIIHKH IX OCHOBHHX IIOKa3HHKIB Ta
MPUOATHOCTI JO BHUKOPHCTAaHHS y BIATBOPEHHI BigNOBITHO JO CTaHAApPTHUX
CIEPMIOJIOTIUHUX KPUTEPIiB. 3a pe3yabTaTaMH MOMepeIHboro aHamizy 10 camiiB i3
HE3a/I0BUIBHOIO SKICTIO CIIEPMU OYJI0 BUKIIFOUCHO 3 OJABIINAX JOCHIIKCHb.

OTpuMaHHS CIEPMH 3[IiHCHIOBANH 3a JOMOMOIO0 IITYYHOI BariHu (MOIeib
«Amanteay, IMV Technologies, II’siuenma, Itamist), ska sBiIssIa CcOOOKO
TUIACTUKOBUH LMJIHJIP 13 JIATEKCHOIO OOOJIOHKOIO, 3aKPIMJICHOIO0 110 KPal TaKkuM
YUHOM, 00 MK IMIIHAPOM i JATEKCHOK BKIAJKOI MOXKHA OYJIO PO3MICTHTH
Terury Boxy. LlITy4yHy BariHy 3’€QHyBaNM 3 IUIACTUKOBOIO MPOOIPKOIO; y TPHCTPIN
BBOAWIH 5—6 MuI Boam TemmepaTyporo 5055 °C, mo 3abe3medyBano miaTpuMaHHI
temreparypu 40-42 °C Ha MOMEHT OTpPUMAaHHS ESKYJISATY, HE3BaXKalOUM Ha
TETJIOBTPATH, 3yMOBJICHI HEBEJIMKUMH PO3MipaMy MpHIIaLy.

Bin xoxHOTO caMmIs criepMmy BimOupanu aBidi 3 iHTepBamoM 5—10 XBUIHH.
O1iHKy CcHepMH KpOJIB NPOBOJAMJIM Y CIeliajJbHO oONajHaHii jabopaTopii 3a
3araJbHONPHUHHATOI0 METOAMKOIO, IO 3aCTOCOBYETHCS y INTYYHOMY OCIMEHIHHI
CLIIBCHKOTOCIIOIAPCHKHUX TBAPHH. [1icisl MEPBUHHOI OI[IHKK CIIEPMY PO3PIIKYBaIH
BIAMOBITHUMH CEPEIOBUIIAMH.

VY mocnmimkeHHI BHKOPHCTOBYBAIM IBa PO3PIIKyBadi CHEPMH: TIIFOK030-
mutparauii Ta GALAP (po36aBHUK UTst pO3piKEHHS criepMH Kpouris). [r0k030-
UTPATHUH PO3PIJDKYBad TOTYBaJIM 32 TAKMM CKJIaJIOM: TJIIOK03a MEUMYHA Oe3BOIHA
- 3,9 1; HaTpill TMMOHHOKUCIIUHN I’ ITUBOIHUH - 0,55 T; )KOBTOK CBIXKOTO KypsS4OTO
STATIS - 5 MIT; TUCTHIIbOBaHA BoJia - 1o 100 mut. Po3pimkyBau GALAP 3actocoByBamm
y roToBoMy BHrisiai. CTyHiHb pO3pi/UKEHHS ClIepMH 3aJIeKaB Bij 11 KOHCHCTEHIIIT:
rycry crepmy pospimkysain y 10 pasis (1:9), cepennpoi ryctunu - y 8 pasis (1:7),
pinky - y 5 pasis (1:4).

JladopaTopHa oninka cnepmu. [IpoBoAMIN KOMIUIEKCHUH aHAaJi3 eAKYIIATY 3
BHU3HAYEHHSIM HASBHOCTI JIOMINIOK, KOHIIEHTpallii criepMaro3oinis, pH, 06’ emy ta
pyxauBocTi. JlogaTKoBO 3IIHCHIOBATM MAaKPOCKOIIYHY OINHKY 3a KOJIbOPOM,
3amaxoM i 06’emom. JlocmimpkeHHS BHKOHYBaJIH 3 BHKOPHUCTAHHSAM MIiKpOCKOIIA
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Leica 3a Temmeparypu y na6opatopii 21 °C. KoHieHTpawiro crnepMaro3oiniB
BU3HAYAIIH 32 JONOMOT0I0 KaMepHu ['opsieBa Ta MenaHKepa, 3aCTOCOBYBAJIN CTOJHK
Mopo3zoBa. 3HaueHHs pH BH3HAYaIM yHiBEpCAIbHUM iHIUKATOPOM i3 KOHTPOJIEM
npmwragom pH-121.

3rigno 3 narumu [4, 7, 13] ciepMy BBa)kKatoTh HESKICHOIO, SKIIO IIPOTPECUBHA
PYXIHBICTh CHEpMiiB cTaHOBUTh MeHme 50 %, a yacTka aHOMambHHUX (OpM
nepesuirye 20 %. CrnepMy BiTHOCATB [0 SIKICHO{, SIKIIO IPOTPECHBHA PYXJIUBICTH
nepepuirye 50%, a KiJgbKicTh MOpP()OJOTiYHO 3MIHEHHX CIIEpMaTo30iliB He
nepesuiye abo gopisHroe 20 %.

HactymauM ertamoM nocnmipkeHb Oyjo BHU3HAYCHHS LUTICHOCTI aKpOCOMH
criepMaTo30iniB. MeTo IpyHTYBaBcs Ha MIKPOCKOIIIYHOMY HiJIpaXyHKY CIIEpMIiB 3
IHTaKTHOIO Ta MOLIKOJKEHOI0 akpocoMolo. OIHKY NMPOBOAMIN 3 BUKOPHCTaHHAM
Mmerony mudepeniiiiHoro ¢apOyBanHs crnemiansHuMu OapBuukamu Diff-Quick.
MopdomerprdHi mapamMeTpy KOXKHOTO CHEpPMAaTo30ina BH3HAYAIM 33 PO3MIPOM i
tdopmoro ronoBku. 3a mammmm [8, 12, 17], romoBka crmepmaro3oiga 3 YiTKO
OKPECIIEHOI0 aKPOCOMHOIO TUISHKOIO IIOBUHHA J0OpE Bi3yali3yBaTHCS.

AKpocoMa € CEKpeTOpHHM ITyXHpIEM, IO (OPMYETHCS 3 BE3UKYH amapary
lompmki Ha paHHIX CTafisIX CIEPMAaTOTeHE3y Ta pO3TAIIOBYETHCS y BHIVIAI
«IIAITOYKM» HA TEPEIHBOMY MOJIOCI sApa. Y MaTpHUKCi aKpOCOMH JIOKANi3yIOThCS
NPOTEONITUYHI (QepMeHTH, sKi OepyTh y4acThb Yy B3aeMojii crepMaro3oiga 3
SHIEKITITHHOO Ta 3a0e3Meuy0Th NPOHUKHEHHs uepe3 zonapellucida (ZP).

[lwiika cnepmaro3oina MOBMHHAa OYTH TOHKOKO Ta HPUKPIIUIIOBATHCS [0
TOJIOBKM B3HOBX 1i oci. Po3mip wnuromnasMaTMYHMX Kpamenb HE MOBUHEH
MEePEBHUIILYBATH MOJIOBHHU PO3MIpY T'OJIOBKM HOPMAaJBHOIO crepmaro3oiga. XBicT
Mae OyTH MpsiMUM, Oe3 BUKPHUBIICHD, OJTHAKOBOI TOBIIMHY HA BCii JOBXKHHI.

O6podka pesyabtaTiB. CrepMii 3 4acTKOBO 3a0apBICHUMH aKpOCOMaMH
BIIHOCWJIM IO TIOIIKO/DKEHHMX. BiICOTOK crepMaro30ifiB i3 IOIIKOKEHOIO
akpocomoro (A, %) BU3HAYaIH 38 HOPMYIIOH:

An=C*/(C+C*) x 100,

ne C' - KiNbKIiCTh crepMiiB i3 3abapBiieHUMH TOJIOBKamu, mT.; C™ - KUIBKICTh
criepMiiB 3 He3a0apBICHUMH TOJIOBKaMH, IIT.

[MizpaxyHOK naTojgoriyHuX GopM CriepMiiB NPOBOIMIIN B Ma3Kax, 3a0apBICHNX
€03MHOM. Ma3KH BHCYITYBaJIH Ta JOCITIKYyBaJIU ITiJ{ MIKPOCKOTIOM TIpH 30iIbIICHHI
x400. JomycTIMHM BBaYKaJId BMICT ATOJIOTIYHUX (OPM CIIEpMaTo30i/1iB He OiTbIre
18 %. BmicT aHOManbHUX (HhOpM CriepMiiB BU3HAYAIH BiIITOBIIHO IO BUMOT.

Pe3ynbTaTH mociaimkeHHs Ta iX 00roBopeHHsi. Y TMIpoIeci TOCIIIKCHb
MPOBEICHO CAHITApHY OIIHKY €sSKyJISITY, BU3HAU€HO 00’€M CIIEpMH, aKTUBHICTh
crepMiiB, X KOHIIEHTpauilo Ta rycroty. Okpemy yBary IpUAIIEHO JOCIiKEHHIO
BID)KMBAHOCTI CIEPMIiiB 3a YMOB pO3Pi/UKEHHS BITYM3HSHMM Ta IMIIOPTHUM
PO3piIKyBadaMH.

OriHka SKOCTI CIEpMH € KIIOYOBOIO JIAHKOI TEXHOJIOTIi IITyYHOTO
ocimMeHiHHS. ITicns 3aBepIIeHHs Tab0PAaTOPHIX TOCIIKEHb CIIEPMY PO3PiIKyBaIH
BIINOBITHUM cepenoBuiieM. B VkpaiHi Ui IMITY9HOTO OCIMEHIHHA KpOJiB
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NEePEBAKHO 3aCTOCOBYEThCS IMIOPTHHUIT po3pimkyBau Galap (®Ppanuis), BogHOUAC
iCHY€ MOXKIIMBICTD BUKOPUCTAHHS PEIETITYp BITIU3HIHUX PO3PiKyBadiB.

AHati3 pe3ynbpTaTiB MMOKa3aB, IO B YCiX MOCTIHKEHUX MPo0ax esKyJsIT MaB
MOJIOUHO-01j1e 3a0apBieHHs 0e3 JOMIIIOK KPOBi, THOO UM cedi; KOHCHUCTEHIIis Oya
BOJSHUCTOIO, 3amax - crenu¢pivanii. Y xomi MikpockomigHoi omiHkd 30 mpob
eSKYyJIATY CaMIIiB KpOJIiB OCIiKYBaHMUX IIOPiJl BCTAHOBJICHO, IO HAMOLIbIIHIA
00’eM cHepMH XapakTepHHHA MJJIsi CaMIiB IOPOXM CipHH BeJEeTeHb, TOMI SK
MiHIMaNbHI 3HAYCHHsS BiN3HAYATM Y CcaMiiB Tmopix KamiopHIHCEKOI Ta
HOBO3emanchKa 6ina (P > 0,95) (Ta6mn. 1).

Tab6umug 1. Biosoriyna oninka esikyJIATy CliepMH KPOJIiB Pi3HUX NMOPij

Iopona O6%em, pH AKXTHBHICTb Konuenpaui,
MII MJIH.
Cipuii BeJIeTCHb 2,6+0,36 | 7,1+0,04 | 83,8+2,05 739+73,05

KaunidopHilicbka 1,5+0,25 | 6,9+0,09 | 78,5+1,92 887+14,29
HoBo3senannaceka 6ima | 1,6+0,22 | 6,9+0,05 | 79,7+1,58 808+35,25

3a JaHUMHU aBTOPIB, 00’ €M EAKYJISATY Y KpPOJiB ApiOHUX mopin craHoBHUTH (,2-
0,5 M, a 'y Bemukux - 0,5-2,5 Mut, 110 CBiAYUTH PO 301TBIICHHS CEPEIHBOTO 00’ €My
crepMH B Tporieci qoMectrkamii. CBIXKOOTpUMaHA cIiepMa CaMIliB HOPOAH CipHid
BEJICTEHb XapakTepusyBamacsi 3HadueHHaAM pH 7,1, Tomi sk y caMmmiB mopin
KaJiopHilichKa Ta HOBO3ENaHAChKa Oia pH cTaHOBUB 6,9; Pi3HHUL MiX TpyIaMu
Oyna craTUCTHYHO HexocToBipHOM. CrepMa KpoJliB IMOBHHHA MaTH HEHTpaIbHY
peaxiliro, OCKiIbKY 3¢yB pH y kuciuii a00 J1y>KHH#H OiK IPU3BOAUTH 0 MPUTHIYCHHS
JKUTTEBUX IMPOILIECIB CIIEPMATO30i/iB 1 MOXKE CIIPUYMHATH IX 3arndeib. AKTHBHICTh
CIEPMH y CaMIIiB YCIX MOCTIKYBaHHX MOpia Oyjia BHCOKOIO, 3 TEHJACHIIEI 10
MIIBUILIEHHS Y TIOPOJIH Cipuil BeJIeTeHb, OIHAK BIPOT1IHOT Pi3HUII MIXK IpyliaMH He
BCTaHOBJIGHO. 3a KOHLEHTpAI[i€l0 chepMiiB y 1 M esKyJIsTy MDKIOPOJHUX
BiZIMIHHOCTEH HE BUSIBIIEHO.

Mopdoormnoriuay oprasizamiro CIepMiiB JETalbHO OINCAaHO IIe y Iepiof
AaKTUBHOTO PO3BHUTKY E€JEKTPOHHOI MIKpOCKoIii. YHiKanbHa OyIoBa CIIepMiiB
BBQ)KAETHCSI ONTUMAJIbHO TIPHCTOCOBAHOIO JJIsl BUKOHAHHS HOT0 OCHOBHOI (DyHKIIT
- TICPEHECeHHS 4YOJOBIUOrO TeHOMa M0 sHIeKIiTHHU. BomgHouac cywacHi
JIOCIIJKSHHS CBiIYaTh, IO CIIepMii OepyTh Y4acTh 1 B IHIMNX BaKIMBHX MPOIECAX,
30KpeMa y 3JIMTTI YOJIOBIYOTO Ta XIHOYOTO siIep.

Ha nepenHpoMy HOMIOCI siipa criepMisi po3TalioBaHa akpocoma - CeKpeTopHa
CTPYKTypa, 1o (GOPMYEThCS HA PaHHIX CTaisfX CIIEPMATOTeHe3y Ta Ma€ BHTJIS
mamouku (puc. 5). B akpocomi IJTOKam3yrOThCS MPOTEONITHYIHI (HepMeHTH,
HEeOoOXiHi A MPOHUKHEHHS CIIEPMaTo30i1a Kpi3b 000IOHKH SHIeKIiTHHI. BTpaTta
abo pyiHyBaHHS aKpOCOMH MO)Ke OyTH 3yMOBJICHA MTOPYIICHHSAMH CIIEPMiOTEHE3Y,
MaTh TEHETHYHy TNpHUpony abo OyTH HacliAKOM HasBHOCTI OaKTepialbHUX
MIKPOKOJIOHIH B €SKyJATi. 3 OISy Ha Lie, a TaKoX 3 ypaxyBaHHAM TOTO, IO
6e31Ti /11 MOXKE CIIOCTEpIiraTucs HaBiTh 32 HOPMAJIBHUX MOKa3HHUKIB CTaHIAPTHOTO
CIEpPMIOJIOTIYHOTO  aHaNi3y, OyJlo  MpPOBEJICHO  JIOCHI[DKEHHS  aKpoOCOM
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CIEpMATO301/iB  KPOJIB pI3HUX TMOPiA NpU BUKOPUCTAHHI IMIIOPTHOTO Ta
BITYM3HSHOTO PO3PiIKyBaiB.

Puc. 1. Cipwuii Benerens (He Puc. 2. Cipwuii BeeTeHb Puc. 3. Cipwuii BeneTeHb
po3baBieHa) (po36asiena I"anarm) (p036aBHUK BITYU3HIHUIA)

Puc. 4. Kanidpopwiiiceka (He ~ Puc. 5. Kanidopwuiiiceka  Puc. 6. KanidopHiiicpka
po3basneHa) (po36aBnena I"amam) (po36aBHUK BITUHU3HSIHMIT)

Puc. 7. HoBosenanaceka 0ina Puc. 8. HoBosenauaceka 6ia Puc. 9. HoBo3senanaceka 0ina
(ue po3baBiena) (po36asnena I"amam) (po36aBHUK BITUHU3HSIHUI)
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Taéumng 2. KiibKicTh IHTAKTHHX aKPOCOM Y HATHBHHUX MAa3KaX eAKYJIATY
NPH BUKOPUCTAHHI BITYM3HAHOIO Ta iMIIOPTHOI0 PO3PilKyBadiB

ITopona Cipwmii Benerens | KamidopHrificpka HOBOSE?;:MLM
Cknan KUTBKICTh IHAKTUBHUX aKpocoM, %
HarusHuii Ma3ok 94 81 83
Galap 91 79 81
Bitun3nsauuii 90 80 80
po30aBHUK

JocmimkeHHsT HATUBHOI, HEPO3PiHKEHOI CIIepMH TMOKa3ajo, 0 HaiOinbIma
KUTBKICTh CIIEPMIiB 3 iHTAKTHOIO aKPOCOMOIO XapaKTepHa JUIs CaMIIiB TIOPOAN CipHit
BenieTeHb (puc. 1), mpy 1[bOMY Pi3HHUIIA MK [MOKa3HUKAaMH CIEPMH CaMIIiB MOPi[
KaJiopHiliChKa Ta HOBO3ENaHIChKa Oina Oyia He3HAYHO0. AHAIOTiYHA TCHICHITIs
30epiranacst i mpu 3actocyBaHHi iMmoptHoro (puc. 2), i BitumsusiHoro (puc. 3)
PO3piKyBadviB.

Taéumusg 3. KisibkicTs naTos10rivHuX (hOPM CHEPMATO30iAiB y Ma3Kax cliepMu
KPOJ1iB pi3HUX nopix

ITopona [MaTonoriuni dopmu, %
Cipuii BeJIeTCHb 12,0
KaniopHiiicbka 15,0
Hososenanacopka 0ina 17,0

Y  CBDKOOTPUMAaHOMY eSIKYJISITI BUSIBICHO OKpeMi maToJioriudi  dopmu
CriepMiiB, 30KpemMa aTtunoBy OynoBy ronoBku (Mikporedanis, aedopmarrii),
aHoMaJil muiky (BUTHH 13 KYTOM MDK JDKTYTHKOM 1 roynoBkoro Mmenmre 180°) ta
narojiorii xBocra (yKopoueHHH abo 37maMaHHil JUKIYTHK). 3arajibHa KiJIbKICTh
aHoManbHUX (opM He mepesuinyBana 18,0%, mo Biamosimae manmM Dubiel et al.
(1985). MakcumanbHuil piBeHb aHOMAIBHUX (OPM BCTAHOBIICHO y CIIEPMi CaMIIiB
MOPOJIM HOBO3EIaH/ChKa Oita, MiHIMaJIBHAM - y CIPHX BEIICTHIB.

V Tabnuipsix 4 Ta 5 HABEACHO PE3yJbTATH OIIHKH BIDKMBAHOCTI (aKTHBHOCTI)
CriepMiiB [103a OPTraHi3MOM CaMIliB KPOJIiB AOCIIPKyBaHUX HOP1/ MPH BUKOPHCTaHHI
BITYM3HSHOTO Ta IMIIOPTHOTO PO3PiIKyBadiB.

VY mepmry 100y micis po3pipKeHHS BITYM3HSAHHUM CEPEIOBHIIEM IO Bedopa
BiIMiU€HO 3HIDKEHHS aKTUBHOCTI CIIEpMATO301/1iB Y TOPIiJ] KPOJIiB: CipHii BENETECHB -
Ha 21,4 %, kamidopwiiicbka - Ha 20,1 %, HOBO3enaHaAchka Oina - Ha 27,9%. Bpanmi
Jpyrol 100M aKTUBHICTH 3MEHINWIACS BiAmoBimHO Imie Ha 6,7; 7,8 ta 11,3 %, a no
Bedopa Jnpyroi nobu - ma 23,5; 18,9 ta 12,8 % moOpiBHAHO 3 pPaHKOBUMH
nokazHukaMmu. Ha tpeTro 100y akTHBHICTH criepMaTo30iaiB Oyiia MiHIMaIbHOIO, a 10
BEYOpa PyX NPaKTUYHO NMPUITHUHSBCS. 3HIKEHHS aKTHBHOCTI OYyJI0 iHTEHCHBHIIIUM
y J€HHUH Yac, HiX Y HIYHUH.
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TakuM 4YMHOM, TPH BHKOPUCTAHHI BITYM3HSHOTO pO3pijKyBaua crepma
30epirayia akTUBHICTB 10 TPHOX Ai0. Y caMIIiB MOPOIH Cipuii BEIEeTCHh AKTHBHICTh
cnepMmiiB Oyia JOCTOBIpPHO BHINOIO MOPIBHAHO 31 Kali(OPHINCEKOIO MPOTITOM
mepIIoi 100U Ta 3 HOBO3ENaHICHKOIO OJIOK0 - 10 PaHKY APYToi JOOH.

Tabéauus 4. AKTUBHICTBH CIePMATO30iAiB caMIiB pPi3HUX MOPix Npu
BHKOPHMCTAHHI BiTuM3HsAHOrO po3pimkyBaya (1:3)

1 moGa 2 moba 3 moba
ITopona . . ;
paHOK BEYip paHOK BEUip | paHOK | Bedip
60,8+ 54,2 30,8+ | 16,6+ | 1,7+

Cipuii Benierens | 82,1+4,7 23 +11 18 0.9 0.9

. . 26,2+ | 152+ | 0,8+
Kamigopniiiceka | 72,6+1,4 | 52,5+1,2 | 44,9417 19 17 0.7
29,3 | 152+ | 1.2+
1,7 14 0,7

Hosozemanncoka 81,0 53,2+
Oina +3,9 0,9

41,9+0,9

Tabauus 5. AKTHBHICTH clepMiiB caMIiB Pi3HUX MOPix MpH BUKOPHCTAHHI
iMmopTHOro po3pimxysaua

1 moba 2 nmoba 3 moba
ITopona . . .
paHOK Be‘llp paHOK Be‘llp paHOK Be‘-Ilp
Cioni 80,6+ 59,2+ 482+ | 231% | 131+ | 1,1+
'PHH BENICTCHD 2.7 1,9 3,5 2,2 2.1 1,2
423+ | 232+ | 141+ | 0,8+

Kanigopniiiceka | 72,0214 | 49,2+1,1 14 21 19 0.8

22,4+ | 11,1 | 05%
532x21 1 4L22LL | o | Ty | o3

Hososenanacoka 75,3+
Oina 2,9

3a pO3piMKEHHS CHEPMH IMIIOPTHUM pPO3PI[KyBadeM OTPHUMaHO IOMIOHI
pe3ynbTaTH. AKTHBHICTB CIIEpMIiB y CaMIliB ciporo BeneTHs Oyjla JOCTOBIpHO
BUIL[OIO TIPOTSTOM IIEpIIOi T0OM SIK Y paHKOBi, Tak i y BedipHi rogunu. Ha apyry
no0y 1 TeHAeHmis 30epiraymacst JHUIme BpaHIi Ta He Oyna CTaTUCTHIHO
JnoctoBipHOIOo. Ha Tperio m00y akTHBHICTB PI3KO 3HIDKYyBajacs i A0 Bedopa
MPaKTHYHO MPHUIUHIIACS. 3arajioM aKTUBHICTh CIIEPMH Y MEPIILY Ta Ipyry 100y npu
BUKOPUCTAaHHI IMIIOPTHOTO poO3pi[pKyBada Oyja Jemo HIDKYOI0, HIDK IpH
3aCTOCYBaHHI BITYM3HSHOTO, OJJHAK Pi3HUII OyJia HEOCTOBIPHOO; HAa TPETIO 100y
NOKa3HUKH IIPAKTUYHO 3PiBHIOBAIUCS.

JIJ1 KOMIUIEKCHOI OIIIHKH SIKOCTi CIIEPMH TaK0XX BH3HAYAIN 3aIUTiAHIOBATIHHY
3JIATHICTH CaMI[iB pi3HKUX mOpij (Tabi. 6).
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Tabuus 6. [loka3HUKH BiITBOPEHHS caMILiB i cAMOK pi3HHX IOPiA, roJI.
T Hapoaunocs kponeHsT Ha: Buxiz mo 3aboro Ha:
HI1
CXpeliLyBaHHs Onaronoay4Hy OCHOBHY Onaromnoay4yHy | OCHOBHY
KpOJIEMaTKy KpOJIEMaTKy KpOJIEMAaTKy | KpOoJeMaTKy
 Clpuit sesererib x 7,4+0,19 6,3£0,33 71007 | 58+0,18
& Cipwuii BeneTeHb
5 Kanidopnifichia x 7,3£0,19 6,0+ 0,13 7,0£0,66 | 5,6+0,88
J'KanidopHiiiceka
¢ Hososenanaceka Ginax | 75, 61£017 | 69004 | 59:084
Jd'Hososenanzaceka 6ina
BucnoBku

1. BcraHOBNEHO, 10 MAaKCHUMAaJIbHUH 00’€M eSKYJSITY XapaKTepHUU Jis
CaMIIiB IOPOIM CipUii BEJICTEHb, TO/I K MiHIMaIbHI 3HAYCHHS BiI3HAYAIH Y CAMIIiB
MOpi HOBO3ETaHChKa OiNla Ta KamiopHilickka. 3a KOHIICHTPAIIIEIO CIIEPMIiB Ta iX
PYXJIUBICTIO TOCTOBIPHUX BiIMIHHOCTEH MiXK TOPOJAMH HE BHSBIICHO; MIOKA3HUKU
pH cmepmMu y camImiB yciX MJOCHIIKyBaHHX IOpiA TIepe0yBadd B MeXKax
(izionoriyaoi Hopmu. HalBHIN MOKa3HUKH IUTICHOCTI aKpOCOM BCTAHOBJICHO Y
CIepMi caMIliB MOPO/U CipHii BeJIeTeHb [P BUKOPHUCTAHHI sIK iMmopTHOTO (92 %),
tak 1 Bituususaoro (90 %) po3pimKyBadis.

2. Tloka3aHo, IO aKTHUBHICTH CIEPMIiB 30epiraeTbcst 10 72 TOMUH MPH
PO3PIKEHHI CIIEPMH SK BITYU3HSIHUM, TaK 1 IMIOPTHUM cepeoBuiiiaMu. BoaHouac
y nepui 48 TOIUH aKTHUBHICTH CIIEpMH OyJia TOCTOBIPHO BHIIOIO Y CaMIIiB ITOPOAX
cipuil BejeTeHb MPH 3aCTOCYBaHHI BITUM3HSIHOTO PO3piXKyBaya Ta MpoTiroM 36
TOJIMH - IPY BUKOPHUCTAHHI IMIIOPTHOTO.

IlepcneKTHBU MOJANBIINX A0CTizKeHb. [loanbii qOCTiIKEHHS AOUIIBHO
COpsSMYBAaTH Ha ONTHMI3Alil0 CKIAQy BITYM3HSIHUX PO3PIHKYBadiB IIIIXOM
BKJTFOUECHHS AHTHOKCH/IAHTIB, S€HEepreTHYHUX cyOcrparis Ta
MeMOpaHOCTa0Ti3yBAILHUX KOMIIOHCHTIB 3 METOI0 IIOJIOBKEHHS TEPMiHYy
30epiraHHs criepMu MoHa | 72 roauHu. [IepcrieKTHBHIM € BUBUSHHS MOJIEKYJISIPHUX
1 Oi0XiMIYHIX MapKepiB (PYHKIIOHATHHOT TOBHOIIHHOCTI CIIEPMIiiB, 30KpeMa CTaHy
I1a3MaTuuHoi MeMOpaHu, MiToxoHzapianbHoi akTuBHOCTI Ta JTHK-dparmenrarii.
Oxpemy yBary Ciiijl IPUAUTATH TOPOTHIM OCOOIMBOCTSM PEaKIlii CliepMH Ha YMOBH
30epiraHHa, a TaKoXX OIHII eKOHOMIYHOi e(eKTHBHOCTI 3aCTOCYBaHHSI
YAOCKOHAJICHUX PO3PiHKyBadiB y MPOMHUCIOBUX IJIEMIHHUX TOCMOIAPCTBAX.
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COMPARATIVE ASSESSMENT OF SPERM QUALITY OF MALE
RABBITS OF DIFFERENT BREEDS USING DOMESTIC AND
IMPORTED DILUENTS
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The article presents the results of a comprehensive study of the quality of sperm
of male rabbits of different breeds and the effectiveness of the use of domestic and
imported diluents in artificial insemination technology. The relevance of the work is
due to the limited possibilities of long-term storage of rabbit sperm at refrigeration
temperatures and the need to increase reproductive efficiency in industrial rabbit
breeding. The aim of the study was to evaluate the biological, morphological and
functional indicators of sperm of males of the Gray Giant, Californian and New
Zealand White breeds, as well as to determine the effect of various diluents on the
preservation of sperm viability and fertilizing ability in laboratory and production
conditions. The study was conducted on 40 males aged 4 to 18 months using
standard spermiological methods. The ejaculate volume, sperm concentration and
motility, sperm pH, the proportion of pathological forms, and the integrity of the
acrosome were determined by the differential staining method. It was established
that the largest volume of ejaculate and the highest indices of acrosome integrity are
characteristic of males of the Gray Giant breed. No significant interbreed
differences were found in sperm concentration, motility, and pH. It was shown that
the use of both domestic glucose-citrate and imported Galap diluents ensures the
preservation of sperm activity for up to 72 hours. In the first 36—-48 hours of storage,
sperm motility and viability indices were somewhat higher when using the domestic
diluent, especially in males of the Gray Giant breed. The level of pathological forms
of sperm in all studied groups did not exceed the permissible regulatory values. The
results obtained indicate the feasibility of using domestic diluents as an effective and
economically justified alternative to imported ones in the practice of artificial
insemination of rabbits. Prospects for further research are to optimize the
composition of domestic sperm extenders by including antioxidants, energy
substrates and membrane-stabilizing components in order to extend the shelf life of
sperm. It is advisable to conduct an in-depth study of molecular and biochemical
markers of the functional fullness of sperm, in particular the state of the plasma
membrane, mitochondrial activity and DNA fragmentation. The results obtained can
be used to improve artificial insemination technology and increase reproductive
efficiency in industrial rabbit breeding.

Keywords: rabbits, artificial insemination, sperm, sperm extenders, sperm
quality, acrosome, sperm viability, sperm storage.
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®OPMYBAHHSA MPOAYKTUBHOI'O HOTEHIIAJTY MOJIOJHAKY
KPOJIIB 3A KOMIIVIEKCHOI'O BUKOPUCTAHHSI B 'OAIBJII
MNPOBIOTUYHOI TA ®ITOBIOTHYHOI KOPMOBHX JTOBABOK

Kopx O. B., kanoudam c.-2. nayx, c. u. c., korhoksana@gmail.com,
23[1Ia6na B. I1., dokmop c.-2. nayk, npogecop, shabliaviadimir@gmail.com,
3Ia6na I1. B., acnipaum, finngine2905@gmail.com,

Kopx 1. B., kanoudam c.-z. nayx, c. . c., dr.fox2011@ukr.net.

Ulsmenko H.B., Haykosuil cnispobimHux.

Yucmumym meapunnuymea HAAH, m. Xapxie, Yxpaiua.
2 flepoicasnuii Giomexnonoziunuil yuisepcumem, m. Xapkis, Yxpaina.
SIuemumym ceunapcemea i azponpomuciosozo eupobnuymea HAAH,
M. [lonmasa, Ykpaiua.

Y cmammi npedcmaeneno pezynomamu 3 U3HAUEHH 6NAUEY KOMNIEKCHO20
sukopucmants npobiomuxy (Imynobaxmepun D) i ¢pimobiomuxy (6opowro
Kponueu 08000MHOI) Ha picm, 0OMiH peyoeuH, 3a0iliHI NOKA3HUKU MA AKiCMb
MAcHOT  NpOOYKYii  MONOOHAKY — KPOAI8 M ACO-WKYPKOBO2O — HANPAMY
npooykmuernocmi. Koncmamosano, wo posnouunaouu 3 60-0o606020 6iky
MOIOOHAK O0CHIOHOT 2pynu 8ipOCIOHO nepesepuLy8as 3a HCUBOI MACOK POBECHUKIE
KoumponwHoi epynu Ha 93,6 2 abo 6,0 % (p<0,05), y eiyi 90 0i6 siominnicmb Mmidic
yumu pynamu 3pocia 0o 133,5 2 abo 6,3 % (p<0,05), a y siyi 120 0i6 sona docsena
176,5 2 abo 5,6 % (p<0,05). Ananociuno sminam xHcugoi macu y MONOOHAKY
00CHiOHOI epynu 3pocmanu i 3a2anvhi ii npupocmu, sKi 3a nepioo sUpoOWy8anHs
cmanosunu 373,7; 605,1 i 1104,6 2 abo na 30,2; 7,1 i 4,1 % 6invwe na mui éuwoi
na 5,8 2 (30,4 %), 1,4 2 (7,4 i 4,0 %) inmencuenocmi pocmy 6ionogiono ¢ 60, 90 i
120 0i6, nopienano 3 pogecHuxamu KoOHmMpoOIbHOL epynu. 3a pesyrvmamamu
banancogoeo 00cnioy GuABNEHO, WO Kpoli OOCHIOHOI 2pynu Xapakmepusyeaaucs
Kpawjum 3ACE0EHHAM | GUKOPUCMAHHAM NOJICUBHUX PEYOBUH KOPMY NOPIGHAHO 3
ananozamu KoHmpoavHoi epynu. Ilpu ypbomy xoegiyicumu nepempagnocmi cupoeo
npomeiny ma KiimkoguHu 6yau 00CMOGIPHO BUWUMU [ NEPeBULYBATU KOHMPOIb HA
85 i 12,5 % (p<0,05 ¢ obox eunadrkax nopiensmns). Bananc azomy @ opeanizmi
meapun 00CiOHOI 2pynu 8I03HAYABCS GUUM PieHeM 11020 Haoxo0xcenns (+0,17 2
abo 5,1 %, p<0,05) ma Oinvwum gioxnadennsam y mini — 1,58 e npomu 1,21 2 — y
kponie xonmpoavhoi epynu (p<0,05). Obmin Kanvyiio i @ocopy maxosic ceiouus
npo O0ocmamuill piBeHb iX 3AC80CHHA 6 Op2aHizMi, NPU YbOMY NEePempasHicCmb
Kanvyiro y docrionux xponis 6yna suwoio Ha 0,20 2 w000 pogecuuxie KOHmpoabHoi
epynu. Komniexcre exniouenns kopmogux 006a6ox 00 payiony Kpoiie 3abe3newuno
il icmomue nioguugenusi M scroi npodykmuerocmi. 30kpema, nepeosadbitina sHcusa
maca Kponie docnionoi epynu docsaena 4031,9 e, wo 6ipociono nepesuuysano
BIONOGIOHULL NOKA3HUK KOHMpOAbHUX ananozie Ha 3732,7 2 (p<0,01), 3a
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00HOUACHO20 3pOCmanHs 3a6iiHo20 euxody Ha 1,9 %. [lepesaca docnionux Kpouie
30epieanacs i 3a Macol NApHOl MywKu: 3 20108010 Ma Hi6EPOM GOHA CMAHOBULA
2405,8 2 abo na 11,4 % 6Ginvwe, nopisusano 3 konmponem (p<0,01), mooi sx 6es
2onosu i aieepy — 2014,2 2 abo na 12,3 % binvwe (p<0,01). M’aco, ompumane 6i0
MONOOHAKY OOCTIOHOL 2pynu, 8I03HAHANOCA Niduwerolo binkoeoio yinnicmio (21,16
% npomu 20,88 % y xoumponi; p<0,01), kpawumu 6000yMPUMYEANLHUMU
enacmusocmamu (na 0,92 % euwe) ma @iziono2iuno ONMUMANBHUM DIGHEM
akmuenol  kuciomuocmi.  Ompumani  pesyiomamu  00CHi0y — NIOMEEPOULU
OOYINbHICMb ~ KOMNJIEKCHO20 — GUKOPUCMAHHS — NPOOiomuyHo-Gimodiomuunol
KOpMOB0I 000asKu 8 200i6/li KPOLi8 K epekmugHoco 3aco0y NiOGUUIeHHS POChLY,
NOKPAWEHHSI 30C80EHH OCHOBHUX NOJNCUGHUX DEYOBUH KOPMY 6 Op2anizmi,
NONINWEHHS M SICHOT RPOOYKMUBHOCTE ma sKOCmi M SICHOT npoO0yKyii.

Knrouosi cnosa: monoousx, 6opoutno kponusu 06000mHoi, Imynobaxmepun D,
nepempaeHicmy, M sACHA NPOOYKMUBHICIb, AKICIb NPOOYKY.

AxTtyanpHicTb. CydJacHHWH eTall CTAHOBJICHHS KpPOJIIBHUITBA SK OKPEMOi
ramy3i TBapHHHHUIITBA 3yMOBIIIOE€ HEOOXiTHICTP HAYKOBO OOTPYHTOBAHOTO ITiIXOTY
10 (opmyBaHHS KOpMOBOTO 3abe3nedeHHs. KiIIo4oBHMM 3aBIaHHSAM HpPH IbOMY €
KOMILIEKCHA OIliHKa BIUTUBY OKPEMHX KOPMOBHX 3aC00iB i 30a1aHCOBaHUX PAIliOHIB
Ha nepebir OOMiHHHMX MPOLECIB, pealTi3allifo TeHETUYHO 3YMOBJICHOTI'O MTOTEHIlaTy
MPOJIYKTUBHOCTI, ()OPMYBaHHSI SIKICHUX ITOKAa3HUKIB MPOAYyKIii, (Pi310J0TTYHUH CTaH
OpraHi3My KpoJliB Ta piBeHb €KOHOMIYHOT JIOLIIBHOCTI BUPOOHHUITBA MPOAYKIi [1].

JIOLINBHICTh BNPOBAKEHHS IHHOBAIIfHMX MIAXOZIB Y TOMIBII KpOJIiB
3YMOBIIIOE  3pOCTal0uy moTpedy B 3aCTOCYBaHHI 3aco0iB  HATypajbHOTO
MOXOJ/DKEHHS, CHPSMOBaHMX Ha ITOKpAIIeHHS (YHKIIOHYBaHHS TPaBHOI CHCTEMHU.
Ile ocoOmMBO BaXIMBO B YMOBax IHTEHCHBHOTO BHPOOHMITBA, KOJHM IIHPOKE
BUKOPUCTAHHS aHTUOIOTHKIB CYMPOBOKYETHCS MPUTHIYCHHSIM IMYHHOI BIAITOBI/i
OpraHi3My KpOJIiB 1 TOTIpIICHHSM CHOXHWBYMX Ta OIOJIOTIYHUX BIACTHBOCTEH
M’CHOI MpOAYKIii. Y IbOMY KOHTEKCTI 3HAYHWH HAYKOBO-NPaKTHYHUI iHTepec
CTaHOBJIATH (DITOTEHHI IpemapaTtd, CTBOPEHI HAa OCHOBI OiOJIOTIYHO aKTHBHUX
KOMITOHEHTIB e(ipHHUX OJii JIKapChKUX 1 MPSHO-apOMAaTHYHUX POCIIHH, IO 3JaTHI
CTHMYJIIOBATH aKTHMBHICTh €H/JIOTE€HHUX (EpMEHTHHX CHCTEM, MiJBHIILYBATH
e(eKTUBHICTh TEpEeTPaBICHHS Ta 3aCBOEHHS MOXHBHUX PEYOBHH KOPMY,
3HW)KYBAaTH HETaTHBHI HACIIJKH CTPECiB, HOPMaJli3yBaTH MeTaOONIYHI IpoLecH 1
MOCHITIOBATH HeCcTe(iuHy pe3UCTEHTHICTh OpraHi3mMy Kpouis [2—6].

VY KpONIBHULTBI KPUTHYHUM €TAlOM TEXHOJIOTIYHOTO UKy BHPOILYBaHHS €
nepiof, BUUIyYEHHS MOJIONHSKY BiJ KpOJEMaTOK, IO CYIPOBODKY€ETHCS
MiABUIICHAM PH3HKOM 3HIKEHHS 30epeskeHocTi moromi’s [7]. Came B 1eit mepiox
OpraHi3M KpOJICHAT 3a3Ha€ 3HAYHOTO (Pi310JIOTIYHOrO HABAHTAXKEHHS, OCKUIBKH
TpaBHa CHCTeMa IIe He jaocsria (YHKIIOHAaJbHOI 3pUIOCTI i € BpasiMBOIO 0
PO3BHUTKY IUTYHKOBO-KHMIIKOBUX 3aXBOPIOBaHb. 3 OISy Ha Te, IO CTadinmi3amis
KHIIKOBOI MIKpOOiOTH B MOJOIHSAKY BiIOYBa€ThCs JIMIIE 10 ABOMICSYHOTO BIKY,
TOJ SIK BijficajgKy 3MiHCHIOIOTEH 3HauHO paHime (Ha 35-40-y 100y HUTTS), BUHUKAE
HaramgbHa HEOOXIAHICTh IUIECTIPIMOBAHOTO 3aCTOCYBAaHHS MPOMITaKTHIHUX
3aX0/iB, CIPSMOBAHUX HA IMiITPUMAHHS HOTO KUTTE3IATHOCTI Ta MiHIMi3aIlito BTpaT
MIPHUPOCTIB Ta BiATOiBENBHOI MPOLYKTHBHOCTI [8].
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3 METOI0 3HW)KEHHS PU3UKY PO3BUTKY MOPYIIEHb TPaBHOI (DYHKIIT B MPaKTHIL
KPOJIBHHIITBA IIUPOKO 3aCTOCOBYIOTH HAYKOBO OOIPYHTOBaHI CHCTEMH TOJIBII 3a
BUKOPUCTAHHS CIIEIialli30BaHUX KOPMOBHX M00ABOK. 3a TaKUX YMOB KIFOYOBOTO
3Ha4YeHHs HaOyBae€ AKiCTh KOPMIB, 3JaTHUX MMOBHOIIIHHO 3a0€3IedyBaTH OpraHi3M
TBApUH HE JIMIIE OCHOBHHUMHM MOXWBHHMH, ajle ¥ O0i0J0Ti4HO-aKTHBHUMH
pedoBHHAMH. IcHye Wimuii psa KOpMOBHX 3aco0iB, IO CHPHUSAIOTH cTadimizarmii
TpaBICHHA Ta IiABUIICHHIO MPOAYKTHBHOCTI TBapuH. OcoOnmBe Micie cepel HUX
MOCIA0Th MPOOiIOTHYHI 3ac00u Ta ¢iToreHHi 106aBku [7, 9].

[Ipore, B OkpeMuX HAyKOBHX JDKEpeiax HasBHI HEOJHO3HAuHI JaHI M0N0
e(peKTUBHOCTI 3aCTOCYBaHHS NPOOIOTHMYHMX J00aBOK y TOMIBII KPOJIIB: OJHI
JIOCJIITHUKY BIJI3HAYAIOTh MOKPAIIEHHS [TOKa3HUKIB KOHBEPCil KOPMY, IiIBUILCHHS
MEepPEeTPaBHOCTI OXKUBHHUX PEYOBHH, TOJI K 1HII — HE MiATBEPKYIOTh CYTTEBOTO
BIUIMBY LHMX HpernapariB Ha piBeHb mpoaykTuBHOCTI [10]. ¥V 3B’s3ky 3 1M
0cOoONMBOI HAyKOBOi Ta TPAKTUYHOI 3HAUYYIIOCTI HAOYBAarOTh JIOCHIIKCHHS,
CIpsIMOBaHI HAa KOMIUIEKCHY OIIHKY IIPOXYKTUBHOI €(EKTHBHOCTI KOPMOBHX
3ac00iB, 30KpeMa THX, IO MAaJOMOUIMPEHI y BUPOOHWYIH MPAKTHUI, 3 OTIIAAY iX
BIUIMBY Ha mepelir MeTaboIiyHIX MpoIieciB Ta (JOpMyBaHHS MPOAYKTUBHUX O3HAK
y kpouiB [1].

[IpobioTruHi 3aco0M MPEACTaBICHI JKATTE3NATHUMH KyJIbTypaMH OaKTepii
a0o0 IpDXKKIB, OCHOBHE NIPH3HAYECHHS SIKKX OJISITa€ B HOpMatizallii Ta maTpuMaHHi
CTablIBHOTO Mepediry TpaBHUX MPOIECiB. 3a3BUUail X BBOJSITH y BHUIVIAII KIIITHH
a0bo crop, KOHCEPBOBAHUX LUIIXOM HHM3bKOTEMIIEpPAaTypHOro BUCymryBaHHs. [Ticis
HaJIXOJDKEHHS JI0 IUTyHKOBO-KHIIKOBOTO TPaKTy NPOOIOTHYHI MIKpOOpraHi3Mu
KOJIOHI3YIOTh ~ CJIHM30BY  OOOJIOHKY  KHIIKIBHMKa, (OpMyl4M  3aXHMCHUH
MIKpoOioJoTiuyHmMiA Oap’ep, IO TEPeIIKoMKae aare3ii Ta PO3BUTKY IMATOTCHHOI
Mmikpodopru. OKpiM IIbOTO, BOHH CHHTE3YIOTh CHONYKH 3 OAaKTepUIMIAHUMH M
6aKTepiOCTaTUYHIMHU BIIACTHBOCTSMH, IO MTO3UTUBHO MO3HAYAETHCS HA OOMIHHHX
mporiecax 1 TPOXYKTHBHOCTI KpouniB. KidbKiCHY aKTHBHICTH NPOOIOTHYHUX
npernapariB OLIHIOIOTB 32 MOKA3HUKOM KOJIOHIEYTBOproWYHX oauHuub (KYO), mo
BioOpakae  YHCENBHICTh JKUTTE3NATHUX  MIKPOOHHX  KIITHH; HaHOUIBII
MOIIMPEHUMH € KoHIeHTpanii B Mexax 10°—10'° KYO/r [11, 12].

dirobioTHyHI 100aBKM HajexXaTh J0 TIPYIH HPUPOJHHUX 3ac00iB TOMiBII
POCIIMHHOTO TIOXOJKEHHS, 3aCTOCYBaHHS SIKMX CHpPSMOBaHE Ha 3MEHIIEHHS
MoTpeOH y BUKOPUCTAHHI aHTHOIOTHKIB. 3aBIIKH KOMIUIEKCY 010710T YHO-aKTHBHIX
CHOJYK BOHHM 3JaTHI YMHUTH IIMPOKWH BIUIMB HA OPraHi3M KpOINiB, 30Kpema
MPOSIBIATH aHTHUMIKpOOHi, TPOTHBIPYCHi, NPOTUTPHOHI, TNPOTH3aMaIbHI Ta
IMYHOPETYJIITOPHI ~ BJIQCTUBOCTI.  3alie)KHO B  TEXHOJIOTIUYHMX  ITJXOJIB
(iTOOI0THKM MOXKYTh BBOAUTH JI0 CKJIaJly PalioHiB y pi3HUX GopMax — gk cyxoi abo
NoApiOHEHO1 POCIMHHOI CHPOBHMHH, TaK i y BHIVISI HAcTOiB, €KCTPAKTIiB abo
koHueHrpatis [13, 14]. IlepcneKTHBHIM NPHUKIIAJOM aJbTEPHATHBU TPaIULiHHUM
aHTHOIOTMKAM € KpOIMBA JBOJOMHA, II0 XapaKTEPU3YETHCS BHCOKHM BMiCTOM
JIETKO3aCBOIOBAHMX  O10JIOTIYHO-aKTMBHHUX PEYOBHH 1 CHpHUSE€  3HIDKEHHIO
MeIMKaMEHTO3HOTO HABAHTA)KEHHS Ha OpPTaHi3M KpOJIiB y IPoIeci IX BUPOUTyBaHHS
[15].

Pe3ynbraTn BIacHUX JOCIiIKEHB IMOTEPEIHIX POKIB 3aCBIAUMIN O3UTUBHIH
BIUITMB OKPEMOTO BHKOPWCTAHHS B TOMIBJII KpOJIB Pi3HUX CTaT€BO-BIKOBHX TPYII
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npobioTHyHuX 1 QitodioTHyHKMX N00aBOK. Pazom i3 THM, NHUTaHHS HAYKOBOTO
OOTpyHTYBaHHS JOILUIBHOCTI Ta PE3yNBTATHBHOCTI iX IOETHAHOTO 3aCTOCYBaHHS
3aITUIIAETHCS HEOCTAaTHIM 1 TOTpedye MOTINOICHOTO BUBUCHHS.

MeTa Jp0CaifKeHHS] — BCTAHOBHUTH BIUIMB KOMIUICKCHOTO BHKOPHUCTaHHSA
npobioTuKy Ta ()iToOIOTHKY B TOHIBII MOJOIHAKY KpOJIB M’SICO-IIKYPKOBOTO
HaNpsMy IPOIYKTHBHOCTI Ha (POPMyBaHHS iX POCTY, MapaMeTpu 0OMiHY HOXHBHHUX
PEUOBHH B OpraHi3mi, 3a0iifHi MOKa3HUKH Ta SKICTh M’sca.

Marepianm Ta MeToam JociimkeHHs. ExcrnepumeHTanbHy — poboTy
MPOBOJIMIIM y BUPOOHUYMX YMOBaX JIOCHIHOI KposliBHUYOI (hepMu Ta 1aboparopil
OLIHKK $IKOCTI KOpPMIB 1 TMpPOAYKTIB TBapHHHOI'O IIOXO/DKEHHS IHCTUTYTY
TBapuHHUITBa HAAH Ha NOMICHOMY MOJIOJHSKY KpOJIB M’SICO-IIKYPKOBOTO
HanpsMy NPOAYKTHBHOCTI. J{i1s mociiqy 3a NIPUHLUIIOM aHAJOTIB i3 ypaxyBaHHSIM
JKMBOT MacH, BiKy Ta crari chopMyBasH Bi rpynu Mosiogusky [16]. Tlepma rpyna
(koHTpONBHA) OJepKyBalla OCHOBHHMHU pamioH, 30ajJaHCOBaHHH 32 OCHOBHHMH
NOXXUBHUMH pedoBHHaMH, I rpyna (mociigHa) — criokKMBaja OCHOBHHH paLlioH i
nmonatkoBo 10 % 3a HOTo MOXHMBHICTIO OOPOIIHO KPOMUBHU ABOAOMHOI Ta 0,2 T/1
Bou mpobiotuk Imynobakrepun D y nepiox Bin Biacaaku (45 1i6) o 3ab6oro (130
1io).

YTpomoBx IOCTiAy MOJOIHSAK 000X T'PyN 3HAXOAMBCS 32 OZHAKOBHX YMOB
YTpUMaHHA B THIIOBOMY KaIiTaJlbHOMY TpPHUMIIIEHHI B IHIWBIAyaJbHUX
OHOSPYCHHUX CITYACTUX KIITKaX, OOJaJHAHUX YAIlIKOBUMH HAaIyBaJKaMH 1
TOIBHUIIMU Ta 3a0e3NeuyBaBcsi KOpPMaMH, 3TIAHO 3 PO3pOOJICHUMH pallioHaMHu,
30aJlaHCOBaHUMH 32 OCHOBHUMH IOXHBHUMH pPEYOBMHAMH. JloCHipKeHHs
MPOBOJIMIIM 32 BUKOPHUCTAaHHs KOMOIHOBaHOTO Tumy rofieii. [lepen ckiamaHHsAM
palioHiB MPOBOAWIM BigOip 3pa3KiB KOPMY 1 BH3HAYaNHMiX XiIMIYHHH CKJaj Ta
MIOXKUBHY IIHHICTb.

JKuBy Macy MONOIHSKY OIiHIOBaNH y Bimli 45; 60; 90 1 120 ni6. Ha mincTasi
OTPUMAaHUX pPE3YJBTATIB PO3PAaXOBYBaIN aOCONIOTHUH Ta CEpeJHbOIOO0OBHHA IX
MPUPOCTH.

Jnst BU3HAYEHHS MEPETPaBHOCTI OCHOBHHMX MOXXMBHHUX PEYOBHH KOPMY Ta
3aCBOEHHSI OpraHi3MoM KpodiB a3ory, Kambuito, @ocdopy nposenn OanaHcoBuid
nociia. s uporo y Bini 90 ai6 i3 KOXKHOT rpyIH KPOJIiB BAOKPEMUJIH 110 4 TOJIOBH.
[lix yac mpoBeAeHHS IOCHIAYy TBapUH YTPHUMYBaJiM B IHIMBIIyalbHHX KIITKaX,
00J1aJTHAHUMH TEXHIYHUMHE 3ac00aMu JUTs1 30UpaHHs Kajay Ta ceul. st JoCipKeHHS
XiMIYHOTO aHai3y BiAOMpan M cepelHi 3pa3Ku KOpPMY, HOTO 3aJMINKIB, a TaKOX
cepelHi 3pa3ku Kaly i cedi.

M’sicHy TpomyKTHMBHICT, BuBYasM y Bimi 130 71i6 3a pesynbraramu
KOHTPOJILHOTO 320010 12 roniB MONOgHAKY (10 3 TOJIOBH CAMIIB i CAMHILIb 13 KOXKHOT
rpynu). JKuBa Mmaca, BiniOpaHux aist 3a0010 KpOJiB, BIAIIOBiJaia CeperHbOMY
3HA4YeHHIO 1o Tpymi. [lix yac 3a0010 Bu3HAYANH: Tiepea3a0iliHy KHUBY Macy, Macy
MapHOT TYIIKH 3 TOJIOBOIO 1 JTiBepoM Ta Oe3 HuX, 3a01iHuH BuXid, Macy mtiBepy. [Ticis
MPOBEJICHHS KOHTPOJILHOTO 320010 BifOWpanu 3pa3kd M’sica JUIsl JAOCIIDKEHHS
XIMI9HOTO CKJIaay Ta TEXHOJOTIYHUX MMOKa3HUKIB.

Otpumanmii  1TMPpoBUK  Marepiasl  0OpoOJIsAIM  METONOM  BapialliitHoi
CTaTHUCTHKH 32 3aCTOCYBaHHA MporpamHoro 3abesneueHas Microsoft Office Excel,
2010. Pizauiro BBaxkanu Biporigaoro mpu p<0,05.
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PesynbTaTn qocuimkeHHs Ta iX 00roBopeHHs. AHami3 HaBeneHUX y Tabm. 1
JAaHUX CBIYUTH MPO T, IO BKIIOYEHHS IO PAaIliOHy KPOJIB MOCTIAHOI TPpymH
mpo0ioTHKY 1 (hiTOOIOTHKY MO3UTHBHO BIUIMHYIIO Ha MMOKa3HUKH iX pocTy. 30KpemMa,
y 60-moboBoMy BiIli, SKMiI XapakTepU3yBaBCS IiIBUIIEHUM PIiBHEM CTPECOBOTO
HaBaHTaKeHHs (TIepiojT MiCIIs BiACaaKN), TBAPHHH TOCIITHOT TPYIIH 32 TIOKa3HUKOM
JKMBOI MacH BIpOTiIHO mepeBWImyBanu aHanoriB I rpymu Ha 93,6 T abo 6,0 %
(p<0,05). Y mozmanbIi BikoBi Epioiu BUABIICHA y HAX IEpeBara 30epirmacs, a came,
y 90-1060oBOMY BiIli BoHa cTaHoBmiIa 133,5 T a6o 6,3 % (p<0,05), a y Biri 120 xi6 —
176,5 r a6o 5,6 % (p<0,05).

Tabéauus 1. lunamika ;kuBoi MacH Ta ii HPUPOCTIB Y MOJIOTHAKY KPOJIiB 32
KOMILIEKCHOTO BUKOPUCTAHHS MPOGioTHKY Ta (itodioTuky, r (n=20)

I'pyna
Bix, I koHTpOIBEHA II nocmigna
1110 i i
abcomoranii | CPEATPO abcomoranit | CPEAHPO
JKIBa Macar . no0oBuit JKUBa Maca . no0oBuit
fpHUpICT npupict fpUpICT mpupict
45 [1262,9+53,7 - - 1269,7+63,0 - -
60 [1549,8+26,7| 286,9+29,0 | 19,1+1,94 |1643,4+35,60*| 373,7+45,18 | 24,9+3,01
90 [2115,0+34,2| 565,2+46,10 | 18,8+1,54 | 2248,5+35,1* | 605,1+60,20 | 20,2+2,01
120 3176,6+65,3 1061,6+35,3 | 35,4+1,18 | 3353,1+49,9* | 1104,6+33,3 | 36,8+1,11
Hpumirka: *p<0,05.
AHayloriyHa 3aKOHOMIPHICTh 11010 (OpPMyBaHHS MapamMeTpiB  pOCTy

MOJIOAHSKY JOCHifHOl rpynu 3adikcoBaHa i 3a IOKa3HUKOM aOCOJIOTHOTO
MPUPOCTY X JKUBOI MacH, 301IBIICHHS SIKOTO Jaj0 3MOTY JOCSITH B IOJAIBIIOMY
BUIIMX 3a01HMAX KOHIUIIHA. 3araioM 3a mepiogaMu BUPOIIYBaHHs PO301KHOCTI 3a
BIJIMIOBITHUM MMOKA3HUKOM MiX rpyramu craHoBuin 86,8; 39,9 143,0 rabo 30,2; 7,1
i4,1 % na kopucth kpodiB 1l rpynu, mopiBHsHO 3 poBecHHKaMu | rpymu.

JwHamika cepeqHhOT000BUX MPHPOCTIB KUBOI MaCH MOJIOTHIKY YIPOIOBXK
BHPOIIYBaHHS BitoOpakaa moIi0Hi 3 TOKa3HUKaMHU a0COJIFOTHOTO MIPUPOCTY BiKOBI
3MiHd. 30Kpema, y mepiof Big 45 ni6 g0 60 mib mepeBara KpouiB AOCITITHOT TPYIIH 3a
ix BenmyrHaMu cTanoBmia 5,8 T abo 30,4 %, Toxi sk 3a mocsarHeHHs Biky 90 i 120
IO Kpouti TOCTiAHOT TPYIH MajH IepeBary HajJ POBECHHKAMH KOHTPOJIEHOI TPYITH
BiZlMOBiAHO Jinme Ha 1,4 T B 000X BUIMAIKax BiKOBHX MOPiBHsHB abo 7,4 14,0 %.

YIpoaoBsx TOCHi Ty MiAAOCHTIIHI KPOJIi XapaKTepru3yBaucs J00pHM areTUTOM
1 TPaKkTUYHO TOBHICTIO CIOXHWBAIA 3a7aHi KOopM 1 po0aBky. Pesynbrarm
0aJlaHCOBOTO JOCHIMYy Jald 3MOry OUIBII TMOBHO OIIHUTH €()EeKTHBHICTD
BUKOPHUCTAHHS KOMIUIEKCHOI KOPMOBO1 0OABKH B TOJIBIIi MOJIOJHSKY 000X TPYTI.

BoxgHouac orpumani gani (Tabn. 2) cBiguaTh, HIO PiBEHb CIOXXKMBaHHS
MOXKMBHHUX PEYOBHH 3aJI€KHO B/l HAJIS)KHOCTI TBAPHH 10 TpyIH BifpizHsaBcs. Hapasi
HAMOUTBITY KUTBKICTh CHPUX IOKHBHUX PEYOBHH CITOKUBAB MONOAHSK 11 mocmigHO1
rpyns. 3okpeMa, HUM Oyio CrioxuTo Oijblie cyxoi pedoBunu Ha 11,3 T (p<0,05),
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cuporo mporeiny — Ha 1,8 r (p<0,01) ta cupoi kiitkoBuan — Ha 4,5 t (p<0,01),
MOPIBHSAHO 3 pOBECHUKaMH | rpym.

OmHaK KiTBKICHI ITOKA3HUKH CIIOKUBAHHS KOMIUIEKCHOI KOPMOBOI T0OaBKH Ta
KOpMYy HE Jalli BHYEPIHOI XapaKTEePUCTHKH IIOAO ii MPOAYKTHBHOI IiHHOCTi. Y
3B’S3Ky 3 IMM BHHHKIA HEOOXiTHICTh OLIHUTH CTYIIiHb 3aCBOEHHS OPTaHI3MOM
MOKUBHUX PEYOBHUH, IO HAIXOAWIXA 3 HAMH JO OPTaHi3My MOJOTHSIKY. 3 IIi€f0
METOI0 Ha [iACTaBi BH3HAYCHHS CHIBBIJHOIIEHHS KUTBKOCTI IE€PETPaBICHUX
MOKMBHHUX PEYOBHUH JI0 IX HaJAXO/PKEHHS y KOKHIH rpyIli po3paxyBain KoedilieHTH
MepeTPaBHOCTI.

VYcTaHOBIIEHO, IO TOXKMBHI PEYOBMHHM KOPMOBOi J100aBKM Ta KOpMY B
OpraHi3Mi MOJIOAHSKY SIK KOHTPOJIBHOI, TaK 1 JOCHIHOI Py MEepeTpaBIOBAINCH
JOCUTh J100pe, aje MK POBECHHKaMH CIIOCTEpiraiu IeBHI, Xo4a i He3HayHi,
BigMiHHOCTI. HaxomkeHHsT KOpMOBOT TOOABKH Ta KOPMY 10 OPTaHi3My MOJIOJHAKY
JOCTITHOI TPYMH 3yMOBHUIIO BipOTiNHE IJBUIICHHS KOEQIIliEHTIB NepeTpaBHOCTI
cuporo npoteiny Ha 8,5 % (p<0,05), sk HAHLIHHIIIOrO OPraHiYHOIO KOMIOHEHTY
KOpMy Ta cupoi KiiTkoBuHHU Ha 12,5 % (p<0,05) Ha T/1i TeHACHIIT 1[0/10 301IbIICHHS
MEepPETPABHOCTI CyXOi PEYOBHHH, CHPOTO KHPY Ta 0€3a30THCTHX E€KCTPaKTHBHHUX
peuoBuH Ha 0,5-6,9 %, MOPiBHAHO 3 pOBECHUKaMU KOHTPOJIbHOI rpynu. [Ipu ipomy
KOe(ili€eHTH IepeTPaBHOCTI CyX0i pEYOBHHH Y KPOIIiB 000X TPYIT KOJIHBAIKCS Bij
65,5 % 1o 68,3 %; cuporo npoteiny — Bia 47,6 % no 56,1 %; cuporo xupy — Bif
48,4 % 10 55,5 %; cupoi xnitkoBuHH — Big 32,1 1o 44,6 % ta BEP — Bin 80,2 % 1o
80,7 %.

Taéuauus 2. CepeHb01000Ba KiJIbKicTh NOKMBHUX PEYOBMH, 10 HAAIA AN 3
KOPMOM Ta MepeTpaBJieH0 B OPraHi3mi miggocaigHux KpoJis, r/roa; N=8

Hapniitom 3 kopmowm, r/ront | KoedinienT neperpaBrocTi, %
ITokazHuk

I xonTponeHa | II mocmizna| I koHTpONBHA II nocnigna
Cyxa pedoBHHa 191,0+2,46 |202,3+1,00* 65,5 68,3
Cupwmii nporein 19,8+0,28 |21,6+0,10** 47,6 56,1*
Cupwmii xup 2,40+0,02 2,48+0,02 48,4 55,5
Cupa KIITKOBHHA 36,2+0,94 40,7+0,24** 32,1 44.6*
Bezazoructi
EKCTPaKTHBHI 124,5+1,08 128,1+0,92 80,7 80,2
PEUOBHHHI

HOpumirka: *p<0,05; **p<0,01.

OmHMM 13 KIFOUOBUX KPUTEPIiiB, M0 Big0oOpaxae 0COOIMBOCTI 0OMiHY pEHOBUH
B Oprami3mi TBapuH, € 0OamaHc a30Ty. BiH ciyrye 00’€KTHBHMM ITOKa3HHUKOM
610J10TIYHOI TTOBHOLIIHHOCTI KOPMIB palioHy, PiBHS 3aCBOEHHS Ta BHKOPHCTaHHS
A30TOBMICHHX CIIOJIyK, & TaKOX OIOCEPEIIKOBAHO XapaKTepU3y€e IHTEHCUBHICTh
aHaboniyHUX TporeciB i pocty TBapuH. CamMe TOMY BaXKIIMBHM EJIEMEHTOM
MPOBEICHOI POOOTH IMIOAO OIHKK e()eKTUBHOCTI YIOCKOHAIECHOI CUCTEMH TOJIIBII
MOJIOIHSIKY BBaXKajHM BCTaHOBHUTH OaynaHc azorTy. OKpiM TOro Ha 3HAYHY yBary
3aCIIyrOBYBaJIM PE3yJbTaTH BU3HAUYCHHS 0OMiHY MiHEpaJbHHUX pe4oBUH (TadI. 3).
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Taouuus 3. Cepennbono6osuii 6ananc azory, Kaasnito ta ®@ocdopy B
miaIoCTiTHUX KPOJIiB, I'; n=8

Azot Kanpuiit Docdop

< [~} <
IToka3Huk E < e ] e <

g E g E s E

3 5 3 5 £ 5

o =] o o o [e]

Z = Z = Z =
Cronuro 3 3,34+0,08 |3,51+0,01* [2,10+0,03 |2,41%0,01**| 0,49+0,00 D,51+0,00%**
KOPMOM
Bupineno 3

canom 1,66+0,03 (1,52+0,08 ]0,81+0,01 [0,92+0,06 0,27+0,01 |0,36+0,02**

IMepetpaBneno 1,68+0,06 |1,99+0,08**|1,29+0,03 |1,49+0,04**| 0,22+0,01* | 0,15+0,02

Buuineno 3
ceuero

0,41+0,01 |0,41+0,01 |0,05+0,00 |0,06+0,01 0,01+0,00 | 0,01+0,00

Binknaneno B
T

Mpumitka: *p<0,05; **p<0,01; ***p<0,001.

1,21+0,04 |1,58+0,13* [1,25+0,03 {1,43+0,08 0,21+0,01 | 0,14+0,04

KoncraroBaHo, 1m0 HallHWKYMM pIiBHEM HAIXOPKCHHS a30Ty 3 KOPMOM JIO
opraHi3My xapaktepusysanucs kpoui I rpymu. Ilpu npomy B Monoxusky Il rpymu
BEJIMYMHA I[OT0 MOKa3HuKa Oyna Bumio Ha 0,17 r a6o 5,1 % (p<0,05). Anani3
BUJIJICHHSI a30Ty 3 KaJOM 3acBiIYMB OLNbIII HOTO BTPATH Yy KPOJIB KOHTPOJBHOT
IPYIH, TOPIBHSIHO 3 POBECHUKAMH JOCIIIHOT IPYTIH, PI3HHIIS MIX SIKKMHU CTaHOBHUJIA
0,14 r a60 9,2 %. Cunix 3a3HAYUTH, 110 BHUSBJCHA NepeBara He Majia HEraTUBHOTO
BIUIMBY Ha TOKa3HUKH IEPETPABHOCTI, OCKUIBKM B OpraHi3Mi KpOJIB JOCIiTHOT
TPy KUIBKICTH MEPETPaBICHOrO a30Ty Oyna Ounbioro Ha 0,31 T 32 CTaTHCTHYHO
BIPOTiMHOI PI3HMIN IIOJO POBECHHUKIB KOHTpONBHOI Tpymu. [Ipore 3a piBHeM
BUIUIEHHS a30Ty 3 CEYel0 MDKIPYNOBHX BIIMIHHOCTEH HE BCTAaHOBIICHO.
[HTEeHCHBHICTE BiAKIIQJaHHS a30Ty B Tilli Oylia BUIIOK Y KPOJIB JOCITITHOI TPYITH
1,58 r, Toxi SIK y pOBECHHKIB KOHTpOJIbHOI rpynu — 1,21 1 abo Ha 30,6 % Oinbmie 3a
CTATHCTHYHO BipOTiHOT pi3HHMII HA KOPUCTH nepuiux (p<0,05).

3HauYHUI iHTEpec MPEACTABISIIOTh PE3YNbTaTH 3 BHUKOPHCTAHHS KaJbLiloO i
tdochopy, cepeaHbOTO00BHI OamaHC SKAX TaKOK OYB TMO3UTHBHHNA B 000X
MiJIOCTHIIHAX ~Tpymax. AHami3 MiHEpaIbHOTO OOMiHY CBiTYUTh, IO 32
HAJXO/DKEHHSM JI0 OpraHi3My KaJbIlito Ta pocdopy 3 KopMOoM i 106aBKOIO TiepeBara
TakoX Oyia Ha OOIli KpOJIiB JOCHTIIHOT TPYNH, 3 CTATUCTUYHO BHUCOKOBIpOTiTHUM
nepeumeHHsaM Biamosigao Ha 0,31 1 0,02 r. BogHodac migBUIEHE BUBEICHHS
tdhocdopy 3 opranizmy mocuigaux tBapuH Ha 0,09 © 3yMOBWIIO 3MiHHM IMOKa3HUKIB
Horo nepeTpaBHOCTI. 30KpeMa y KpOJIiB 10CHiTHOT TPYIH KiJIbKICTh EPETPABIEHOTO
KanpIito Oyna 6inpmoro Ha 0,20 T, TOAl SIK MepeTpaBHICTH (Gocdopy BHUABMIIACS,
HaBIIAKH, BUIIOI0 y TBapHH KOHTposbHOI rpynu Ha 0,07 r. 3aramoMm pesyibraTu
6aaHCOBOTO JIOCIi/Ty BKa3ylOTh Ha aleKBaTHE 3a0e3MeueHHsI MOJIOJHSKY 000X rpyT
MOXMBHUMH Ta MiHEpaJIbHUMH PEYOBUHAMHE Ta €(PEKTUBHE IX BUKOPUCTAHHSL.

InTeHcuBHICTE Ta 30a7JaHCOBAHICTH T'OMIBII € KIIFOYOBHMH YMHHHKAMH, IO
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3YMOBJIIOIOTH PiBE€Hb M’SICHOT IPOAYKTHBHOCTI TBapuH. 3a0iiiHi MOKa3HUKHU, pa30oM
i3 IHTEHCHBHICTIO POCTY Ta BEJIMYHMHOIO JKHBOI Mach, NIPsAMO BimoOpaXkaroTh
e(eKTHBHICTh iX BUPOIIYBAHHS T4 EKOHOMIUHY JOIUIBHICTD YAOCKOHAICHUX YMOB
romismi [17].

OrmiHka >XKMBOI MacH KpOJIB Jana 3MOTYy OTPHMATH JIHIIE OIOCEPEIKOBAHY
XapaKTePUCTHKY M’ SICHOI MTPOAYKTUBHOCTI, OCKIILKHA BOHA HE BpaXxoByBajia 3a0iifHi
MOKAa3HHUKH Ta SKICTh M sica. Haitbinpm moBHY Ta 00’€KTHBHY iH(GOpMAIIO 100
M’SICHHX BJACTHBOCTEH MOJIOJHAKY HaJalu pPe3yJbTaTH KOHTPOJIBHOTO 320010
(tabm. 4).

Tabauus 4. Pe3yJabTaTH KOHTPOJbHOTO 320010 MiIOCTITHUX KpoJdiB, N=12

TTokazauk
B niBep
Tpyna JKMBa Maca Maca napHo1 TyIIKH, I 3a01HHMI

nepen - - BHXII, Maca, .

3a60eM, T | 3 TOJIOBOIO i 0e3 roJIoBH 1 % r %
JiBepoM niBepy

I KOHTPONBHA 3732,7+ 2159,7 £ 17942 £ 48,1+ 1458 + 67

i 73,2 46,9 39,1 0,89 8,91 :
I rocinna 4031,9 = 2405,8 £ 20142 £ 50,0 + 157,2 + 65

AocA 69,4%* 51,8%* 42,3%* 0,57 6,77 '

Hpumirka: **p<0,01.

BenuuuHu 3a0iiHUX TOKA3HUKIB y KPOJIB JOCIIAHOI IPyMH BKAa3ymTh Ha
BUILWI PiBeHb M SICHOI POYKTHBHOCTI: )KMBOT MacH rnepen 3aboem Ha 299.2 r abo
8,0% (p<0,01) Ta 3abiiinoro Buxoay Ha 1,9 %, MOPIBHAHO 3 POBECHHKAMHU
KOHTPOJIbHOI FPYIIH.

Buuit piBeHb nepei3adiiiHOi )KUBOT Macu KPOJIIB JOCIIIHOT TPYIIH BU3HAYHB
ix mepeBary i 3a Macorw HapHOI TYIIKU. 30KpeMa, Y MOJIOAHSKY JOCIIIHOT Ipynu
Maca IIapHOi TYMIKM 3 TOJIOBOIO Ta JIBEPOM IIEPEBHIyBaja KOHTPOIBHUX
poBecHUKIB Ha 246,1 r abo 11,4 %, a maca Tymku 0e3 ToJIOBH i JTiBepy B HUX Oyia
6inbmoro — ua 220,0 r a6o 12,3 % (p<0,01).

SxicTh M’SCHOT TPOAYKIIi 3HAYHOIO MIpPOI0 BHU3HAYAETHCSA 11 XIMIYHUM
CKJIaJoM, OIOJIONIYHOK  IIHHICTIO Ta  TEXHOJIOIYHHUMH  BJIACTHBOCTSIMHU.
JlabopaTopHuit aHATI3 3pa3KiB M’sica KPOJIB 000X IPyII MPEICTABICHO B TAOMHIII 5.

3’sacoBaHO, II0 MacoBa 4acTka Oika B 3pa3kax M’sca MOJIOTHSIKY KpPOIiB
JIOCITIHOT Tpymu OyJia BHUIOIO OO0 POBECHUKIB KOHTPOJIbHOI IpynH Ha 0,28 %
(p<0,05), a macoBa yactka xupy Ha — 0,26 % (p<0,05) Ha TIi MEHIIOT MacoBOl
yacTku Bostord — Ha 0,73 %. CtatucTuaHO OiMbIINi BMICT MacOBOi YaCTKH JKHUPY B
iX KpoJIATHHI 3a0€3MeUnB MiABUIICHHS KaJIOPiHHOCTI OHOTO Kijorpama (dapiury Ha
41,4 xxanm a6o 4,3 %, TOPIBHSHO 3 POBECHHKAMHM KOHTPOJILHOI TpymH, aje
CTaTHCTHYHO BipOTiTHOT Pi3HUIII MIXK IPyTIaMH1 3a UM MOKa3HUKOM HE BHSIBJIEHO.

TexHOJIOTIUHI XapaKTEePUCTHKH M’sica, 30KpEeMa BOJIOTOYTPUMYBAJIbHA
3[JaTHICTh Ta PIBEHb AKTUBHOI peakiii cepeloBHIa, 3HAXOAWINCI B MexXax
ONTHMAJIGHUX 3HAU€Hb: 32 HaWBUINOI BOJOTOYTPHUMYBAJIBHOI 37aTHOCTI Ta
HaiMEHIIOT KOHIICHTpAIlil 10HIB BOJHIO 3pa3KH KpOJSATHHH, OTPHMAaHI BiJ
MonousKy 1l rpymm, xapakTepr3yBaacs Kpamoro AKicTio. Take M’sico BUPI3HATIOCS
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TPHUBAJIIIAM TEPMIHOM 30epiraHHs, MOKPANICHUMUA CMAaKOBHUMH BIIACTHBOCTSIMH 1
COKOBHTICTIO, III0 Ma€ BAXJIMBE 3HAYCHHS 3a TMOJAIBINOI TEPMIidHOI OOpPOOKH.
30KkpeMa MOKAa3HUK BOJIOTOYTPUMYBAJIBHOI 3JaTHOCTI y KPOJIB JOCIITHOI TPYIH
MIEPEBHUIITYBAB AHAJOTIYHNI y KOHTPOJIbHHUX TBapHH Ha 0,92 %, Toxi SIK MOKa3HUK
pH, HaBnakwu, B HUX OyB Hkumii Ha 0,14 % (p<0,01), mOpiBHIHO 3 POBECHUKAMH
KOHTPOJIBHOI TPYIH.

Tabéauus S. XimiuHuii ckaaj, kanopiiiHa niHHiCTH Ta TeXHOJIOriYHI
NMOKA3HUKM 3pa3KiB M’sica miaxocaiiHux KpoJais, N=12

IToxazHuk Ipyna -

I xoHTpOIBHA II nocimiana
MacoBa gacTka BOJIOTH 75,80+0,01*** 75,07+0,06
MacoBa gacTtka OiJIka 20,88+0,04 21,160,07*
MacoBa 4acTka CHpOro 1,3040,07 1.5640,08*
KHUPY
Kanopiiina winmicts 1 kr 971,24+10,6 1012,64+12,4
M’sca, KKajl
Bonoroyrpimysaieha 59,03+0,98 59,95:+0,06
3JaTHICTE, %
Kucnotricte, pH 5,28+0,03** 5,14+0,02

Hpumirka: *p<0,05; **p<0,01.

OTxe, pe3ynbTaTd KOHTPOJIBHOTO 320010 CBiAYaTh INpO IEpeBary KpouliB
JIOCIITHOT TPYIIH 32 3a01fHUMU SIKOCTSIMH, SIKi IIOE€THYBAIHCA 3 OB iIHTCHCHBHUM
pOCTOM, BHIIOI0 JKHBOIO MacOl0, IIOKPAICHOIO IEPEeTPaBHICTIO OCHOBHUX
MOXKMBHUX PEYOBHH PAlliOHYy Ta ONTUMAaJbHUMHM MOKAa3HUKAMU XIMIYHOTO CKIIaay
M’sica.

BucHOBKM i mepcneKTHBM A0CTIIKeHb. BU3HAYeHO MO3UTHBHUN BIUIUB
MOETHAHOTO BUKOPHUCTAHHSI JIOCHI/PKYBaHOT KOPMOBOI 100aBKH iMyHOOakTepuHy D
Ta OOpOIIHA 3 KPOIIMBH JIBOIOMHOI Ha MOJIOJIHSIKY KpouiB. JKuBa maca nepen 3a60eM
y IOCJIIIHOTO MOJIOAHSKY Oyiia Oinbiioro Ha 8,0 %, Maca mapHOi TYIIKH 63 roJ0BU
imiBepy 12,3 %, Tozi Ik 32 MACOBUMHM YacTKaMHu O1JIKa 1 )KUpy y BiliOpaHuX 3pa3Kkax
KPOJLITHHU pi3HUI cTaHoBWiIa BignmoBimHo 0,28 i 0,26 % Ha iX KOPHCTB.
Y cTaHOBIIEHO, IO IO OPTaHI3My MOJIOIHSIKY JOCIITHOI TPYITH HAIIHIILUIO BipOTiTHO
Oinble CyXOi PEeYOBMHH, CHUPOTO MPOTEIHY, CHPOTO XKHpPY, CHUpOi KIITKOBHHH,
KOe(IIiEHTH MePEeTPaBHOCTI KUX TAKOXK OyJIM BUIIMH, TIOPiBHSIHO 3 KOHTPOJILHOIO
TpyTIOLO.

OtpumaHi pe3ynbTaTH B HEPCHEKTHBI JAIOTh 3MOTY CYTTEBO PO3LIMPHUTH
KOPMOBY 0a3y Traiy3i KpOJiBHHIITBA Ta MOTJIMOWTH Cy9acHi ysABICHHS PO CTATEBO-
BIKOBI BiIMIHHOCTI y (hopMyBaHHI MPOAYKTHBHOCTI, 0OMiHy pPEe4OBHH, KiIbKICHOTO
1 SKICHOTO CKJagy M’ SICHOI TpOAyKHii KPOJiB 3a BHUKOPHCTAHHA B TOIBII
KOMIUIEKCHOI ~ KOpMOBOi  1100aBkH. I3 MeTOl0  MiABHINEHHS TMOKAa3HUKIB
HPOYKTUBHOCTI PEKOMEH Iy €ThCS IO€THAHE BUKOPUCTAHHS B TOJIiBJII IPOOIOTHYHOT
KOpMOBOi 100aBkH iMyHOOakTepuny D Ta ¢itobioTnunoi mobaBku OopoinHa 3
KPOIMBHU JBOAOMHOI y KilbKocTi BiamosinHo 0,2 r/n Boau Ta y kimbkocti 10 % 3a
MOXKMBHICTIO pallioHy.
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FORMATION OF THE PRODUCTIVE POTENTIAL OF YOUNG
RABBITS WITH THE COMPREHENSIVE USE OF PROBIOTIC AND
PHYTOBIOTIC FEED ADDITIVES IN FEEDING
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ZState Biotechnological University, Kharkiv, Ukraine,
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Ukraine,

The article presents the results of determining the effect of the complex use of
probiotics (Immunobacterin D) and phytobiotics (nettle flour) on growth,
metabolism, slaughter rates and quality of meat products of young rabbits of the
meat-skin direction of productivity. It was found that starting from the age of 60
days, the young animals of the experimental group significantly exceeded the live
weight of their peers in the control group by 93.6 g or 6.0% (p<0.05), at the age of
90 days the difference between these groups increased to 133.5 g or 6.3% (p<0.05),
and at the age of 120 days it reached 176.5 g or 5.6% (p<0.05). Similarly, to the
changes in live weight in the young animals of the experimental group, their total
gains also increased, which during the growing period amounted to 373.7; 605.1
and 1104.6 g or 30.2; 7.1 and 4.1% more against the background of a higher growth
intensity of 5.8 g (30.4%), 1.4 g (7.4 and 4.0%) at 60, 90 and 120 days, respectively,
compared with the peers of the control group. According to the results of the balance
experiment, it was found that the rabbits of the experimental group were
characterized by better assimilation and use of feed nutrients compared with the
analogues of the control group. At the same time, the digestibility coefficients of
crude protein and fiber were significantly higher and exceeded the control by 8,5
and 12.5% (p<0.05). The nitrogen balance in the body of animals of the
experimental group was characterized by a higher level of its intake (+0.17 g or
5.1%; p<0.05) and a greater deposition in the body — 1.58 g versus 1.21 g — in
rabbits of the control group (p<0.05). The metabolism of Calcium and Phosphorus
also indicated a sufficient level of their assimilation in the body, while the
digestibility of calcium in experimental animals was higher by 0.20 g compared to
the peers of the control group. The inclusion of a complex feed additive in the diet
of rabbits also provided a significant increase in meat productivity. In particular,
the pre-slaughter live weight of rabbits of the experimental group reached 4031.9 g,
which significantly exceeded the corresponding indicator of control analogues by
3732.7 g (p<0.01), with a simultaneous increase in slaughter yield by 1.9%. The
advantage of experimental rabbits was also maintained in terms of the weight of a
paired carcass: with the head and liver it was 2405.8 g or 11.4% more, compared
to the control (p<0.01), while without the head and liver — 2014.2 g or 12.3% more
(p<0.01). The meat obtained from the young animals of the experimental group was
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characterized by increased protein value (21.16% versus 20.88% in the control;
p<0.01), better water-retaining properties (0.92% higher) and a physiologically
optimal level of active acidity. The obtained results of the experiment confirmed the
feasibility of the complex use of probiotic-phytobiotic feed additive in feeding rabbits
as an effective means of increasing growth, improving the absorption of basic
nutrients of feed in the body, improving meat productivity and quality of meat
products.

Keywords: young animals, stinging nettle flour, Immunobacterin D,
digestibility, meat productivity, product quality.
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BIIJINB IHTEHCHUBHOCTI OCBITJIEHHS KPIVIBYUATHHUKA HA
IMPOAYKTHUBHI AKOCTI KPOJIIB I1IOPO/U ITIOJITABCBKE CPIBJIO

ICorniuenko 10.M., kanoudam c-2 nayx,
2Cragenpka P. B., doxmop c-2 nayx, npogecop,
!HeBecenko A.B., kanoudam exonom. Hayx,
Mesennesa JL.M., kanouoam 6ionoz. Hayk,
Bonomyxk O.B., kanoudam c-2 nayx,

'Binan A.IL., mon. nayx cnispobimnux.

YYepracvra docniona cmanyis 6iopecypcie HAAH, sotnichenko.yulya@gmail.com.
2Binoyepxiscokuil Hayionanvhuil azpapuutl ynisepcumem. rstavetska@gmail.com

Hageoeno pesynomamu oyinku 6nIUGY IHMEHCUBHOCI OCGIMIEHOCMI
npomA2OM CGIMN08020 OHSL HA NPOOYKMUBHI AKOCHI KPOLI6 NOPOOU NOIMABCHKE
cpibno. JlocniodcenHs npo8oOUNUCs HA NO20MI8 T Kporie nopoou NONMABCHKe
cpibno Yepracvkoeo peciony Ha 6a3i  eKcnepumMeHmManbHOI  Kpoiepepmu
Yepkacwvkoi docnionoi cmanyii 6iopecypcie HAAH. 32iono 3 300cicieniunumu
HOpMAMU, MIHIMATIbHA IHMEHCUBHICMb c8imia 0Jid Kpoauyb cmanosums 00 50 JIk
(EFSA). Leti pisenv HeoOXiOHUll Onsi  GI3yANbHO20 KOHMAKMY  MEAPUH,
00CNI0JCEHHS  HABKOAUWHBbO2O — Ccepedosuuya ma OeMoHCmpayii  akxmueHoi
nosedinxu. Ceoimu 00CAIONCEHHAMU MU 008eNU, WO 30iNbULeHHS [HMEHCUBHOCE
0CBImMNeHHA NO3UMUBHO GNIUGAE HA NPOAE 2eHEMUYHO20 NOMEHYIany MEapuH i
3abesneuye 3pocmanHsa pieHA npooykmusHocmi. Bemanosneno, wo naibinbuty
Kinbkicms npuniody 3a ooun okpin (10,8 2onie (maxcumanvra Kinbkicms 6 2Hizol
15 i minimanvna — 8 2onig), sanaiowiosanicmo camox (98 %) ompumanu 3a
inmencugnocmi oceimaenns 100 JIx. Hatieipuii nokasHuku niooyocmi OmpumaHo
6 KOHMPOILHIU 2pyni, Oe MeapuHu 3aruwuiuce npu ocgimienui ¢ 30 Jlk, sxe
BUKOPUCIOBYEMbCS 68 OCHOGHOMY 'y 2pynax 6i0eodieni. 3a makux ymoe
3anaiOHI08aHICMb 60 NEPUI020 OCIMeHIHHA cmanosuna auwe 12 % — i3 cepednim
suxooom 7,8 kponensm na camxy (mMaxcumanvha Kitbkicms 6 2nizoi 9 i MinimanbHa
— 3 20106uU. 3a 0OHAKOBUX YMOB MEMNEPAMYPHO2O PENCUMY, YMO8 200i6ni ma
ympumanns (3a UHAMKOM (PaAKMOPY 0CEIMACHOCME) CNOCMepi2anact GIOMIHHICIND
3a wacmkoio 36epedsceHocmi Npuniody 6 eHizoi 00 Gioayuenns. I3 30inbuienHAM
NOKA3HUKA THMEHCUBHOCT OCBIMJIEHHS 30LIbULYBABCA NOKA3HUK 30epediceHocmi
npuniody: 6io 83,3% 6 epyni konmponio 0o 95,2 % ¢ mpemiii docrioniii epyni 3a
inmencugnocmi oceimnentsay 100 JIk. Makcumanvho 8ucoKi NOKAZHUKU OMPUMAHO
ceped Kporemamorx Opyeoi ma mpemvoi OOCHIOHUX ePYN, 5KI CMAHOBUIU BI0
5950,4+84,7 2 00 6789,249,22 2. Bionosiono 8 yux epynax ompumaHo eipo2ioHo
suwyi 3HayeHHs 3a macoi euizoa 6 21 Oenv. Kponewsma Opyeoi ma mpemvoi
docnionux epyn 3a ocgimiaenocmi 6i0 75 0o 100 Jlk eipociono nepesadicanu
PDOBECHUKIB 34 NOKA3HUKAMU JICUBOI MACU Gakxmuuno y 6ci 6IiK08I nepioou.

BUITYCK/12



https://doi.org/10.37617/2708-0617.2021.7.6-14
mailto:sotnichenko.yulya@gmail.com
mailto:rstavetska@gmail.com

E®EKTHWBHE KPOJIIBHULTBO 1 3BIPIBHULITBO

157

CepeoHiti nokasHux abCcomomHo20 NPUpoOCmy 3a nepioo SUPOWYE8anHs y 2pyni
Kponig 0e 3acmocogysanu inmencuenicms oceimnennss 30 Jlx cxras 2952,5+23,50
2. 3a inmencuenocmi oceimnennsi 100 Jlx — nonao 3321,4+18,97 ¢, wo na 12,5 %
Oinbuie 6i0 KoHmpoaw. YV camyie ma KpOAUHOK SUPOWEHUX 3d pi3HOT
IHMEHCUBHOCII OCBIMLECHHSL GUABNICHO BIPOIONY Pi3HUYIO 30 00X8amoMm 2pyoeil (6i0
2,3 00 3,4 cm), dosacunoro mynyba (6i0 2,3 i 2,4 cm) ma indexcom 36umocmi (8i0
2,5 00 5,1 %). Pemonmuuti MOJIOOHAK KPOJi6 NOPOOU NOIMABCLKE CPIOI0 3a YMOB
30inbUEeH ST IHMEHCUBHOCT OCBIMNIEHHS NPOMSA2OM CEIMI06020 OHSL MAG He Juule
OLbW IHMEHCUBHUI picm, A Ul Kpawull po36UmoK miid.

Knrouosi cnosa: «poni, nonmascoke cpiono, ceimiosuil OeHb, M ACHA
NPOOYKMUGHICTb, MOJIOYHICIb, 30epedtCeHiCb.

Beryn. 3HayHa poss y 3a0e3n€UYeHHI JII0JICTBA IPOJOBOJIBCTBOM, XyTPSIHUMHU
BHpOOaMH Ta IMyXOBOIO CHPOBHHOIO BiJBe/IcHA KPOJIiBHULTBY. CTaHOM Ha ChOTOJHI
B YKpaiHi cepeAHbOpiuHE BUPOOHHUIITBO KPOJISTHHHU CKJIA€ ONMM3bKO 25 THC. TOH,
Ha oxHoro memkaHs 0,640 xr y kuBiii Ba3i. B YkpaiHi Ha choro1HI YrMana 9acTka
TIOTOJIiB’ ST KPOJIiB CKOHIIEHTPOBaHA B IPUBATHHUX CEISTHCHKUX I'OCIIOIAPCTBAX 1 CATAE
1,2...1,3 MIIH MaTOYHOTO i PEMOHTHOTO MOTOJIB’SI, a pemTa — y (epMEepChKUX
TOCIIOJapCTBax pi3HOI POPMHU BIACHOCTI i rocofapioBaHHs [ 1, 2].

Sk BKasyloThb poOOTHM 0araThboX BYEHHX Yy Tally3l KpOJIBHMITBAa Ha
(dhopMyBaHHS MPOAYKTUBHOCTI TBApPUH BILTHBAE Psij (PAaKTOPIB, K 30BHINIHIX TaK 1
TCHOTHMOBHUX. JloCHiAMBIIN 1 3HAIOYM iX CPEKTHBHICTh, MOXKHA MPOTHO3YBaTH
NPOIYKTHUBHICTH TBapHH [3].

HanpsiM mpoMHCIOBOTO KPOJIBHHIITBA B YKpaiHi Ma€ JOCHTh OOMEXKEHHUI
PO3BUTOK, CaMe Yepe3 HEJOCTaTHIO KUIbKICTh BIIPOBA/DKEHHS CYyYaCHHX HAyKOBHX
po3pobok [4]. OgHUM i3 HAWBaXXITUBIIIKX CYYaCHUX €JIEMEHTIB TEXHOJOTIl IpHU
YTpUMaHHI KpOJIB caMe IPOMHUCIOBHM CIIOCOOOM € CBITIIOBHHA peXHM. Y
Cy4acHOMY IPOMHCIIOBOMY KPOJIIBHUIITBI OCBITIICHHS] BHKOPHCTOBYIOTH SIK OAMH i3
YUHHUKIB, 10 320€3MeIyI0Th HOPMAIIbHY KUTTEIISUTBHICTD KPOJIB, & TAKOXK YHHUTH
3HAYHUH BIUIMB Ha 3POCTaHHS, PO3BHTOK, MPOIYKTHUBHY Ta BiITBOPIOBAILHY
3natHicTh [4, 5, 6]. TOMy OCHOBHHM 3aBIaHHSM Ha ChHOTOMHI JJIsi KPOJIIBHUKIB
JIMIIAIOTHCS THUTAHHS 3a0€3MeUeHHs] Ta BIPOBAKEHHS! HOBITHIX TEXHOJIOTIH, 110
CHpsIMOBaHI Ha 30iJbLICHHS BUPOOHHMITBA NPOJYKLIl KPOJIIBHHULTBA HANHBHIIOT
skocTi [7].

[Ipu BuKOpHCTaHHI OaraTosipyCHMUX KIITKOBHX OaTapeil BHHHUKAae mpobiiema
PI3KOTO 3HMKEHHI OCBITJICHHS B CEPEHHI KITITOK, a TAKOK 3MEHIITYEThCS 3aralbHAN
noBiTpooOMiH. [[yis 3amo0iraHHs MbOT0, iCHY€ HEOOXIHICTh B HASBHOCTI CKIIATHOL
TEXHIYHOT 0a3H, AJIs SIKICHOTO 3a0e3Me4YeHHsT CUCTEMH BEeHTHJISMIT Ta OCBITJICHHS B
npumMimieHHi [8].

SIKmo B KpiNbYaTHUKY HEJOCTaTHBO CBITJIA, 1€ MOXE IOPYLIUTH
penpoayKTHBHY (DYHKIIIO TBapHH, a BIJICYTHICTh COHSYHOTO CBITJIa NMPH3BEIE 10
3HIKEHHS CHHTE3y MAESKMX BiTaMiHIB, IO MiJBUIINTH PH3WK 3aXBOPIOBAHHS.
Bomgnouac kpomiB moTpibHO 00epiratu BiJl MPSIMUX COHAYHHUX MIPOMEHIB, OCKUIBKA
iXHIM BIUIMB NMPHU3BOIUTH /0 COHAYHMX OIIKIB, TiepTepMii, 3amaieHHs] CIM30BO1
000JI0HKH, a B pe3ysbTati — 10 ciinotu [9].

BUITYCK/12




E®EKTHWBHE KPOJIIBHULTBO 1 3BIPIBHULITBO

158

TpuBanicte CBITIOBOrO MAHSA ISl KpOJiB Mae ckiagatu 16-18 romun.
JloTpuMaHHS Takoro pPEXHMY JHO3BOJUTH NPABHWIBHO (YHKIIIOHYBAaTH IXHIiH
ropMoHaNpHIM cucremi. Ilim 9ac BimromiBimi KpodiB Ha M'ICO KITKH JIIIIe
po3TalryBaTH B 3aTIHCHHX MICIfX, a PENPONYKTWBHE IIOTONIB'S TPUMAIOTh Y
CBITITIMHX mpuMimeHHsx [ 10].

Bararo mociimHUKIB BUSBWIMA 3B S30K MK TPHBAIICTIO CBITJIOBOTO THS i
MPOAYKTHBHICTIO. 3MiHa 8-TOAMHHOTO CBiTia Ha |6-TomWHHE 3a BiciM JHIB /10
3aIuTiiHeHHS e()EKTUBHO MiJBHIIYE 3aIUTiAHIOBaHICTh. Jl03piBaHHS XyTpa KPOJIMKIB
nopoyu Pexc MokHa IPUCKOPHUTH, a HOTO SIKICTh MOKPAILIUTH, 3MIHUBIIHN CBITJIOBUH
mepion 3 MOBroro Ha KOpoTkuid [11]. BUpOOHUIITBO BOBHU aHIOPCHKHUX KPOJIMKIB
MOXHa 30UIBIINTH, CKOPOTHBIIM CBiTIIOBUH mepion [12]. CimioBi pexumu
3aCTOCOBYIOThCS ISl PI3HMX Luiell Ha Kponedpepmax. IloTpiOHI momanbii
JOCTIKCHHST BIUIMBY IHTCHCHBHOCTI CBITJIa, KOJIbOPY Ta CBITJIOJIOJHOTO
OCBITJICHHS Ha SAKiCHI Ta KUTBKICHI O3HAKU MPOIYKTUBHOCTI KPOJIHKIB.

AxkTyanapHicTb. OTHIM i3 HaHBaXXIMBIMINX CYYaCHUX €JIEMEHTIB TEXHOIOTI1
IpU yTPUMaHHI KPOJIIB caMe MPOMHCIOBHUM CIIOCOOOM € CBITJIOBHH PEXHM. Y
CY4YacHOMY IPOMHCIOBOMY KPOJIIBHHLITBI OCBITJIIEHHS BUKOPHCTOBYIOTH SIK OJIMH 13
YHUHHUKIB, 10 320€31eUyI0Th HOPMAIIbHY KUTTENISUTEHICT KPOJIB, @ TAKOXK YHHUTH
3HAYHUH{ BIUIMB Ha 3POCTaHHS, PO3BHTOK, MPOIYKTHUBHY Ta BiATBOPIOBAJIbHY
3JIaTHICTB.

Meta ngocaimxenns. JlocaiinTy BIUIMB IHTEHCUBHOCTI OCBITJICHHS IPOTSTOM
CBITJIOBOTO JIHS Ha MPOJIYKTUBHI SIKOCTI KPOJIiB MOPOAHN TOJITAaBChKE CPioIIo.

O0’exkt i mpeamer pnocaimkeHHss. OO’ €KTOM JOCHTIKCHHS € BIUIAB
TPUBAJIOCTI CBITJIOBOTO JIHS Ta IHTEHCHBHOCTI OCBITJICHHSI Ha MPOAYKTHUBHI SKOCTI
KPOJIB IOPOAH MONITaBCchbke cpidio. [Ipeamer qociiKeHHS - TPUBAIICTH CBITIIOBOTO
JTHSI, IHTEHCHBHICTh OCBITJICHHS, (DYHKIISI BIATBOPEHHS 1 M’SICHA TPOIYKTHBHICTh
KPOJIB.

Martepiann i MmeToau gocaikens. J(oCTiIKeHHS TPOBOIMIIKCS Ha MTOTOMIB 1
KpPOJIB TOpOAM TIONTaBChbKe cpidmo  UYepkacekoro perioHy Ha  0asi
eKCIIepUMEHTANBHOT KpoleepMu Uepkachkoi HOCHITHOI cTaHIil Oiopecypcis
HAAH.

VY nporieci BUKOHAHHS POOOTH 3aCTOCOBAaHI 300TEXHIYHI METOAU AOCIIKEHb.
M’sicHy NPOAYKTHMBHICTh Ta BIATBOPHY 3[aTHICTh KpPOJIB BH3HAuUaJd 3a JaHUMHU
300TEXHIYHOTO OOJIIKY 3riHO 1HCTpYKLIl 3 OoHiTyBaHHsS KpouiB [13]. Onepxani
MaTepiali  HAyKOBHX JOCITI/DKeHb OOpOOISIMCS METoJaMu  MaTeMaTHYHOI
CTATHCTHKH 3ac00aMK IPOTPaMHOTo makeTy «Statistica — 6.1» ta Excel (Microsoft
Office 2010) [14].

Hocninm mpoBeneHi B Jekinbka eramiB. [lepmmii eran cdopmosano 4
JOCIITHUX TPYITH, TI0 25 caMuIlb B KOXKHIH, 3 CEpEAHBOI0 JKUBOKO Macoro 3,2-3,5 K.
Jis 4ucToTH N0CIiny TBapHHM YTPUMYBAJIMCh B OKPEMOMY NpHMilieHHi. Mics
YTPUMaHHS BCiX KOHTPOJBHUX TPyl OyJIM pO3MEXKOBaHI IIUILHOIO TEMHOIO
TkannHOO. KokHa BimmineHa komipka Oyna oOnajHaHa creliazi3oBaHUMHU
JaMIIaMu 3 Pi3HOI0 iHTeHCHBHICTIO ocBiTiienns (30, 50, 75, 100 JIk). Tpusamicts
CBITJIOBOTO JHS CTaHOBWJIA 14 roJvWH Ha TOYATKy JOCIiAY, 3 TIOJOBXKEHHSIM 10 16
TOJVH 3a 7 OHIB 10 poBeAeHHS ociMeHiHHs. [locmin TpuBaB 1 pik, B MeXax SKOTO
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OyJ10 oTprMano 7 okpodtiB. OCiMEHIHHS POBOAWIN Ha 18 IeHb HiciIs TONEPeAHBOT0
OKpOJTy, BiZUTy4CHHS MOJIOIHSKY Bifl KpOJIEMAaTOK IIPOBOAWIH Y Birli 42 THIB.

Jpyruii etan BKIIOYa€ NOCTIHKEHHS POCTY 1 PO3BUTKY MOJOAHSAKY IIIIIXOM
IIOMICSIYHOTO 3Ba)KYBaHHS KOXKHOI TBapWHH BpaHIi Ha mepury, 30, 60, 90 Ta 120
no0y 3 BH3HAYCHHSM IIOKAa3HWKIB MacH Tijla, CEepeIHBOMOOOBHX IIPHUPOCTIB,
BHUMIPIOBaHHSM JTOBKUHH TyIyOa i 00xBaTy rpyzaeil y Moiomusaky 80 TBapuH. JXKuBa
Maca TPH 3HATTI 3 BHPOIIYBaHHSA (BIATOMIBII) BCTAaHOBIIOBAIACA IIIIXOM
3Ba)XKyBaHHS PAHKOM JI0 TOJiBJi. /{711 BU3SHAYCHHS MOJIOYHOCTI MaTOK BECh MPHUILII]
(rHi3110) 3BaXKyBaJIM MPH HAPOJDKEHHI Ta HAa 21 JeHb, MOTIM 3HAXOIUIN PI3HUIIO B
Maci MK BIKOBUMH TpyIaMH IIPHUILIONY, MIiCIISl YOTO OTPUMAaHY PI3HHII0 MHOKHUIN
Ha Koe(irieHT 2 (BCTAHOBJIEHO, IO HA 1 T MPUPOCTY KPOJIEHSIT BUTPAYAETHCA 2 T
MoJoka) [15].

PesyabraTu gociaigpkenHsi Ta ix odropopeHHsl. MiHIMaJIBHO JIONYCTHMUI
MOPIT OCBITICHHS U KpOJNIB OyB BH3HAUCHWH CIIMPAIOYNCh HA TEXHOIOTIUHI
pekomenaanii y mexax 30 JIk (koHTposbHa), aj1st 1- T J0CHiIHOT TpyH OCBITICHHS
BcTaHOBWIHN ¥ Mexax 50 JIk, ms 2-1y mexax 75 JIk, 1 g 3-1 mocmigroi y 100 JIk 3
3araJbHOI0 TPUBANICTIO CBITOBOTO JHSA Yy 14 ToawH 3 HOro MOJOBXKEHHSAM 10 16
TOJVH 3a 7 JHIB J0 MPOBEICHHS IITYYHOTO OciMeHiHHA. OCIMEHIHHA KpPOJIEMaTOK
MIPOBOIIIIN 110 TOCATHEHHIO HUMH 150-1erHo0r0 BiKy micis 30-TH qeHHoi aganTarii
JIO BiMOBIAHOT IHTEHCUBHOCTI ocBiT/OBaHHs (Tab. 1).

Taéuuug 1. [Toka3HNKH BiATBOPEHHS KPOJIHIb 32 Pi3HOTO CTYNEHIO
ocBiTiienns;, X = SD; n =25

CepenHsl KUTBKICTh NPHILIONY Ha CAMKY 3@ OKPLJ, TOJI. Cepenns
KIJIbKICTh

I'pyna . . . . . . 32 6
1-1 2-i 3-i 4-i1 5-i 6-i OKPOITiB,

TOJ.
I;(;";ITIE’O“"’” 6,70,71| 7,9+0,52| 7,540,31| 8,6+0,99| 7,8+0,44| 8,3+0,66| 7,8+0,65
g'oz‘l‘;i“‘ﬂﬂa 7,520,44| 8,30,51| 8,6+0,22| 8,8+0,52| 9,1+0,82| 8,7+0,44| 8,5+0,52
171:; iicm‘“‘a 8,620,33| 8,9+0,62| 10,3+0,71 9,4+0,61| 9,7+0,32| 10,7+0,57 9,6+0,64
lll&)ﬁ%f”m“a 10,8+0,52 10,540,624 11,3+0,44 10,420,71 11,5+0,52 10,7+0,59 10,8+0,44

BcranoBieHo, 1110 HalOIIBITY KiTBKICTh MPUILIONY 3a OJUH OKPiJT OTPUMAHO y
III- mocmimwiit rpymi npu iHTeHCHUBHOCTI ocBiTiieHHS B 100 JIk. 3armmigHiOBaHICTH
caMoOK y 1i rpymi nepeBunnyBaia 98 % i3 cepeHiM BUXOJOM KPOJICHAT Ha CAMKY
10,8 roniB (MakcMMaibHa KiJIbKiCTh B THi31 15 1 MiHiManbHa — 8 rosmiB). 3HUKEHHS
iHTeHCHBHOCTI ocBiTIeHHA 10 75 JIk y II- mocmimHii rpymi 3yMOBIIOBANIO 3HIKEHHS
TUIO/IIOYOCTI KPOJIMIB: BiJICOTOK 3aIUTIHEHOCTI CaMOK BiJ HEPIIOro NapyBaHHS
3HIDKYBABCsI 10 93 % i3 cepenHiM BUXOJOM KpOJIeHAT 9,6 (MakcHManbHa KiTbKiCTh
B rHi3ail 13 1 MiHiManbHA — 7 roniB). Halripini moka3HUKH MII0/I090CTi OTPUMAHO B
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KOHTPOJIbHIH TpyIl, A€ TBapWHM 3aquIMINCh npu ocBimienHi B 30 Jlk, sike
BUKOPUCTOBYETBCSI B OCHOBHOMY Yy Tpymax BiarozmiBmi. 3a TakuX YMOB
3aIDTiIHIOBAHICTh BiJl MEPIIOT0 OCIMEHIHHS cTaHOBWIIA jumie 72 % — i3 cepenHiM
BUXOIOM 7,8 KpOJICHST Ha caMKy (MakCHMalbHa KiIbKICTh B THi3AI 9 1 MiHIMaIbHA
— 3 TOJIOBH).

Jpyry 9acTHHY JOCIi Ty TIPOBOIVIIH JJISI OIiHKH BIDIMBY Pi3HOI IHTEHCUBHOCTI
OCBITJIEHHS Ha SKICHI ITOKa3HWKH THI3JIOBOrO IOTOJIB’S Ta MOJIOYHICTH CaMOK
(Tabum. 2).

Ta6auus 2. BinTBopoBaibHi Ta MATEPUHCHKI SIKOCTi KPOJIUIb, 1110
YTPHMYBAJICS 32 Pi3HOTO CTYNEHK OCBiTIeHHs, N = 25

I'pyna
IoxazHuk KOHTposnbHa | I- mocmignHa II- nocnigHa III- mocmigHa
30 JIx 50 JIk 75 JIx 100 JIx
BaraTomIigHiCTh, TOT 7,8+0,65 8,5+0,52 9,6+0,64" 10,8+0,44"

Maca rHi3ga npu
HapOJUKEHHI, T

Maca ruizga B 21 nens, 1 2371,5+62,44 | 2865+52,81 | 3654+81,62™ |4167,4+75,22"""

30epeKeHICTh TPUILIOY
J10 Biamy4eHHs, %

514,3+17,50 | 595,7+18,41 | 678,9+11,31™ | 772,8+13,60™

85,3+0,12 88,7+0,31 91,5+0,24" 95,2+0,33"

Mo104HICTh

3714,4+75,31 | 4538,6+63,52 | 5950,2+84,07" | 6789,2+9,22""
KpOJIEMAaTOK, T

Maca kposieHsATH Ipu

. 65,93+4,201 | 70,08+0,901 70,72+1,401 71,56+2,104
HapOJUKEHHI, T

Maca xposnenaTu B 21

JeHD, T 304,0+27,31 | 337,1+15,61 | 380,6+13,22" | 385,8+15,52™

BcTaHoBNEHO, 10 BUKOPHUCTAHHS IHTEHCUBHOTO OCBITJIIEHHS TPOTSTOM BCi€l
BaTiTHOCTI KPOJIUITH CIIPHSIIO HAPOHKEHHIO HE JIMIIE O1IbII0l KiTBKOCTI KPOJICHAT a
W Bumid 1x kuBii maci. ¥ 1II- gocminHiit rpymi 32 MakCUMallbHOTO OCBITJICHHS B
100 JIk Maca KpOJEHSTH MPU HAPOKEHHI mepeswuinyBana 70 r mpotu (65,9344,2 1)
y IpyIi KOHTPOJIIO.

3a 0JJTHAKOBHX YMOB TEMITEPATYyPHOTO PEKUMY, YMOB TOJIIBII Ta yTpUMaHHS (3a
BUHATKOM (akTOpy OCBITJICHOCTI) CHOCTepiraizach BiAMIHHICTH 3a YacTKOIO
30€epeKEHOCTI MPUIUIONY B THI3MI A0 BijTydeHHs. [3 30iTbIICHHAM IMOKa3HHUKA
IHTEHCHBHOCT] OCBITJICHHS 301JIbIIIYBaBCsI MOKAa3HUK 30€peXeHOCTI NPHUIIONY: BiJ
85,3% B rpymi kouTpoio 10 95,2 % B IlI- mocmignii Tpyni 3a iHTEHCHBHOCTI
ocsiTiienHs y 100 JIk.

Sk BHIHO 3 pe3ysbTaTiB AOCHIPKEHb 30UTBIICHHS IHTEHCHBHOCTI OCBITIICHHS
CIPHSJIO 3POCTaHHIO pPIBHSA MOJIOYHOCTI KpoJieMaToK. MakcuMaiabHO BHUCOKI
MOKa3HUKH OTpUMaHo cepell kposemarok I1- ta I1I- mocmigaux rpym, siki CTaHOBUIN
Bix 5950,4+84,7 v no 6789,2+9,22 r. BinnoBiaHO B IIUX rpynax OTPUMAHO BipOTiTHO
BHII 3HAYEHHS 3a Macoro rHi3aa B 21 IeHb.
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YMOBH pPO3BHTKY B IEpiOji MPEHATAILHOIO OHTOTEHE3y Ta IiJCHCHOTO
nepioxy 6arato B 4OMy BH3HAYAIOTh MOJAIBIN JKATTE3MATHI Ta IDIEMiHHI SKOCTI
moromiB’a. Jly>ke Bennke 3HAUEHHS NPH PO3BENEHI KpOJIB NPUAIIIETECS came
BHPOIIYBaHHIO PEMOHTHOTO MOTONIB’ 4. HamMu mpoBeneHo AOCIHiIKeHHS TUHAMIKH
HaOOpy XHMBOI MacH y KpOIiB, sKi OyJm OTpHMaHI BiIl KpOJEMaToK B yMOBax
noTepeIHpOTo Jociiny (tabm. 3).

Tabauus 3. /luHamMika )KMBOI MACH KPOJICHSIT BUPOIICHUX 32 Pi3HUX CTyNeHiB
ocBiTiieHHs, r; n=60; X £ SD

. . I'pyna
Bikosuii - - -
nepion KOHTpOJIbHA I- nocninna II- nocmigHa III- nocnigna
30 JIk 50 JIx 75 JIx 100 JIk

Tpu . 65,93+4,201 70,080,901 70,72+1,401 71,56+2,104
HapOJUKEHHI
15 ni6 258,7+8,91 263,3+7,31 285,7+9,61" 300,8+7,52"
30 i 584,6+15,41 623,2+11,71 635,5+11,40 682,9+8,22"
45 ni6 1374,5+23,20 1418,3+21,92 | 1479,4+18,50" | 1523,9+16,88™
60 ni6 1843,67+17,66 | 1935,3+25,21 | 2027,1+18,52" | 2216,5+21,81"
75 ni6 2585,8+26,88 2683,4+22,90 | 2728,3+19,80" | 2895,7+25,31"
90 ni6 2952,5+23,50 3007,4+11,77 | 3136,6+23,81° | 3321,4+18,97"

SIk BioMo, npomipu Ta iHAeKcu OyJ0BY Tija € OUIBII TOYHUMHU OKa3HHUKAMHU
pOCTy TBapuH 3aBASKH CBOid mocTiiHOocTi. Hamu mocmimkeni mpomipu (o6xBat
rpyjeii 3a JIomaTkaMu, JAOBXKHHA TylyOy Ta IIHPHUHA MOMEPEKYy) Ta PO3paxOBaHO
iHIEKC 30MTOCTI MOJIOHIKY KpOJIB HOPOJIHU MOJITaBChbke cpidio y 60-Tu JeHHOMY
Billi (Tabm. 4).

Taoauus 4. IIpomipu Ta ingexkc 30UTOCTi KPOJIEHIT BUPOLIEHHUX 32 PI3HUX
CTYNeHiB ocBiT/1eHHs1, n=60; X + SD

TIpowmip, cm
Iovia = Innexc
py obXxBar rpymeii 3a|  TOBXKHHA HIMpUHA 36uTOCTI, %
JIOMaTKaMHu Tynyba Momnepexy

Konrpospua 30 JIk 21,1+0,11 36,5+0,72 4,5+0,08 57,8+1,12
1- mocmigna 50 JIk 21,5+0,32 37,2+0,66 4,6+0,09 57,8+1,11
I1- nocmigna 75 JIk 23,4+0,13" 38,8+0,51 4,8+0,14 60,3+1,33"
I11- nocmizua 100 JIk|  24,5+0,27™ 38,9+0,87 5,2+0,15" 62,9+1,17"

PeMOHTHMIT MOJOJHSIK KpOJIB TIOPOAM TIOATaBChbKe Cpibao 3a yMOB
30UTBIICHHST IHTEHCHBHOCTI OCBITJICHHS MPOTSATOM CBITJIOBOTO JIHS MaB HE JIMIIIC
OLTBII IHTCHCUBHUH PICT, Ha IO BKa3yBaJH ITOKA3HUKH KUBOT MacH, a i MIBUIIIHIA
PO3BUTOK, PO IO MOKHA POOUTH BUCHOBOK BHXO/IST9U 3 OTPUMAHUX IMPOMIpIB Tiia.
VY camIliB Ta KpOJUYOK BUPOIICHIX 32 Pi3HOI IHTEHCHBHOCTI OCBITJICHHS BHSIBICHO
BipoOrigHy pi3HULIO 32 06XBaTOM rpyaeit (Bix 2,3 1o 3,4 cM), 1oBKUHOO Tyy0a (Big
2,3 12,4 cm) Ta ingexcom 36utocti (Bix 2,5 10 5,1 %).
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3MiHa IHTEHCHBHOCTI J10OOBOrO OCBITJIIEHHS IPOTSTOM J00M BIUIMBAE Ha
MOBEIIHKY, (i3i0JIOTiUHI apaMeTpH, PETPOAYKTUBHY Ta NEsKi iHIII IPOTyKTHBHI
O3HAKH KPOJIMKIB. 3TiTHO 3 300Tiri€HIYHIMHA HOpMaMH, MiHIMaJIbHa iIHTEHCUBHICTD
cBiTia st kposuns craHoBuTh 10 50 JIk (EFSA (€Bpormeiicbke areHTCTBO 3
Oesmexkn xap4yoBux mpoxaykriB) Journal, 2005). Ileii piBeHr HEOOXimHUI I
BI3yaJIbHOTO KOHTAaKTy TBapHH, IOCITIHKCHHS HABKOJMIIHBOTO CEPEIOBHINA Ta
JIEMOHCTpamii akTHBHOI MOBENiHKH. Hammi mocmimkeHHS CBim9aTe Mpo Te, IO
301IBIICHHS IHTCHCUBHOCTI OCBITJICHHS MMO3UTHBHO BIUIMBAE HA MPOSB ITEHETUIHOTO
MOTEHIialy TBapHH 1 3a0e31euye 3pOCTaHHs PiBHS IPOJYKTHBHOCTI.

BucHoBkn. JloCnipKCHHSIMU JIOBEICHO CTUMYJIIOIOYMN BIUIMB ITOKa3HUKA
OCBITJICHHS Ha MPOJYKTUBHI SKOCTI KPOJEMATOK Ta BIATOJIBEIEHOTO MOJIOTHSIKY,
IO JIa€ 3MOT'Yy OOTPYHTYBATH JIOLIJIBHICTh HOr0 BUKOPHCTAHHS MPHU BUPOIIYBaHHI
KposiB Ha M’sco. BukopucranHsi ocBimieHHs y napamerpax B 100 JIk crpusie
MiABUIICHHIO TPOTYKTHBHUX SKOCTEH KpPOJEMAaTOK Ta IHTEHCHBHOCTI POTY i
PO3BHUTKY PEMOHTHOTO MOJIOHSKY:

- MIBUIIEHHIO 3aIDTi IHIOI0YO1 30aTHOCTI KPOJIHUITh, 0 3pocTae 10 98%;

- TIBUIICHHIO 30€peKEHOCTI THi3Aa Ta 30UIbIIEHHS BHXOMY MPUILUIONY Ha
7,3% Ta 38,5% B MOPIBHIHHI 3 KOHTPOJILHOIO TPYTIOL;

- CepeqHii MTOKa3HUK a0COMIOTHOTO MPUPOCTY 32 BECh NEePiol BUPOIYBaHHS Y
KPOJIB KOHTPOJBbHOI Tpymu ckimaB 2952,5£23,50 r, y II-mocmigunoi rpymu
3321,4+18,97 1, mo Ha 12,5 % Gineiue, II-gocmiguoi 3136,6+23,81 r, mo Ha 6,2%
OisTbIIIe Bifl KOHTPOJIBHOI.
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THE INFLUENCE OF LIGHTING INTENSITY IN THE RABBIT
HUSBANDRY ON THE PRODUCTIVE QUALITIES OF RABBITS OF THE
POLTAVA SILVER BREED

Sotnichenko Y., Stavetska R., Nevesenko A.,
Mezentseva L., Voloshchuk O., Bilan A.P.

Cherkasy Research Station of Bioresources of the NAAS, Cherkasy, Ukraine,
sotnichenko.yulya@gmail.com.
Bila Tserkva National Agrarian University, rstavetska@gmail.com.

The results of the assessment of the influence of light intensity during daylight
hours on the productive qualities of Poltava Silver rabbits are presented. The research
was conducted on the Poltava Silver rabbit population of the Cherkasy region on the
basis of the experimental rabbit farm of the Cherkasy Research Station of Bioresources
of the NAAS. According to zoohygienic standards, the minimum light intensity for a
rabbit is up to 50 Lux. (EFSA). This level is necessary for animals to make visual
contact, explore their environment, and demonstrate active behavior. Our research has
proven that increasing lighting intensity has a positive effect on the manifestation of the
genetic potential of animals and ensures an increase in productivity. It was established
that the largest number of offspring per brood (10.8 heads (maximum number in the
nest is 15 and minimum — 8 heads), fertilization of females (98%) was achieved at a
lighting intensity of 100 Lux. The worst fertility rates were obtained in the control
group, where the animals were left under 30 Lux of lighting, which is used mainly in
fattening groups. Under these conditions, the fertilization rate from the first
insemination was only 72% - with an average yield of 7.8 rabbits per female (the
maximum number in the nest was 9 and the minimum was 3 animals). Under the same
temperature, feeding, and housing conditions (except for the light factor), a difference
was observed in the percentage of offspring surviving in the nest until weaning. With
increasing light intensity, the survival rate of offspring increased: from 85.3% in the
control group to 95.2% in the third experimental group at a light intensity of 100 Lux.
The highest indicators were obtained among the female rabbits of the second and third
experimental groups, which ranged from 5950.4+84.7 g to 6789.2+9.22 g. Accordingly,
these groups obtained significantly higher values for nest mass at 21 days. Rabbits of
the second and third experimental groups at illumination from 75 Lux to 100 Lux
significantly outperformed their peers in terms of live weight in virtually all age periods.
The average absolute gain during the growing period in the group of rabbits where the
lighting intensity of 30 Lux was used was 2952.5+23.50 g. At a lighting intensity of 100
Lux, it was over 3321.4+18.97 g, which is 12.5% more than the control. In males and
females raised under different lighting intensities, a significant difference was found in
chest girth (from 2.3 to 3.4 cm), body length (from 2.3 and 2.4 cm), and the hump index
(from 2.5 to 5.1%). Under conditions of increased lighting intensity during daylight
hours, the replacement young rabbits of the Poltava Silver breed had not only more
intensive growth, but also better body development.

Key words: rabbits, Poltava silver, light intensity, growth, milk yield,
preservation.
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M’SICHA TPOAYKTHUBHICTD I AKICTb M’SICA KPOJIMKIB 3A
BUKOPHUCTAHHSA YNCTONMOPOJHUX CAMIIIB Y KPOCI

SAxy6ens T.B., dokmop ¢inocogii 3 meapunnuymea,
BoukoB B.M., kawo. c.-e. nayk., doyenm,
Owmenpuyk J1.0., 3006y6auka suwjoi oceimu macicmepcbko2o pieHsi.

Hayionanvuuti ynieepcumem biopecypcis i npupodoxkopucmysants Ykpainu,
m. Kuis, tarasyakubets@nubip.edu.ua

Y pobomi euceimaeno pesyremamu HAYKOGUX OOCHIOHNCEHbL M SICHOT
NPOOYKMUBHOCHE KPOIUKIB, AKI NOXOOUIU 8i0 PI3HUX camyie OamvKieCbKux opm
Kpocis, a makodic 8i0 Yucmonopoorux camyis. Jocniosceno maxorc XiMiyHull ckiao
M’sca Kpoaie pisHux 0ociioHux epyn. Busenewno, wo 3abitina maca, axa usHayaiacs
AK Maca mywKu 3 HUpKamu, anre 6e3 neyiHku, cepys i neceHb, Oyia pI3HOM |
Koausanace 6i0 1175,5 oo 1411,8 2. 3a yum nokaswuxam KpoauKu, Ompumari io
camyie PS59 nepesascanu posecnuxis, siki noxoounu e6i0 camyie Hyla Max,
MepMOHCHKOIL OI10I Nopoou ma nopoou noamascvke cpiono na 4,3% (p <0,01), 8,0%,
ma 16,7% 6i0nogiono. 3abitinutl 6uxio KpOaUuKie 00CIIOHUX 2EHOMUNIE KOIUBABCSL 6
medicax 6i0 52,1 0o 54,6 % i 6y6 natlbinbwum y MOIOOHAKY, 6AmbKamu sKux 0yiu
camyi PS59. Bcmanoeneno, wo 3a nokasnukamu mMacu M sakomi ma macu Kicmox
manu Kpoauku, ompumani 6i0 camyie PS59, wo 3axonomipno, adoce 6omnu
Xapakmepu3sy8anucy Haubibuiow dicusoo macorw. OOHAK, 3a PaAXYHOK 8uWoi mMacu
KICIOK NOKA3HUKAX 8UX00Y M SKOMI Y KPOIUKIE Yb020 eeHOMUny 0y8 HauMeHUUM
(77,2 %), modi sx y MOROOHAKY, ompumanozo 6i0 camyie Hyla Max ma
mepmoncvkoi 6inoi nopoou 6in 6ye na 2,7 (p <0,001) ma 2,5 % 6invwum 8ionosioxo.
Ananociyna cumyayis Oyna i 3 Koeiyienmom m’sicHocmi — HauOibWUM 8iH 6)8 Y
kpoauxie 3 eenomunom 1/2HMI1/2NG, monoousx 6i0 camyie mepmoHcbKoi 6inoi
nopoou nocmynascs im 6cbo2o na 0,04 oounuyi, a HauMeHwuM yeu ROKA3HUK 6y y
Kpoaukis, bamvkamu saxux oyau camyi PS59, npu womy pisnuys 6yna eipozionoio (p
<0,01). V 3paskax naii0osutoeo m’a3a CHUHU KPOAUKIE OOCTIOHUX 2eHOMUNIE OYI0
00Cni0JICeHO 8MICm 80N102U, DIIKY, dcupy ma 30au. 3a pe3yriomamamu 00CAi0NCeHb
XiMiuHo20 CKMady M’saca KpOaukie, sKI NOXOOUIU 6i0 pPIZHUX Ccamyié HamMu
VCMAHOBIEHO, WO M'ACO, OmpuMaHne 6i0 KpOIUKi8, bamvKamu axkux Oyau camyi
MepMOHCbKOI OLN0I NOPOOU XAPAKMepu3yemMvp s SUWUM 6MICTIOM OLIKA, Jdcupy ma
307U, WO MOJICE 8KA3Y8AMU HA 8UULY 11020 OIOI02IUHY YIHHICTb.

Knrwuosi cnoea: xponi, kpoc, m'saco, Kpoasimuna, camyi, XIMIYHUL CKIAo,
npodykmu 3a0010, NOIMAaBcvKe cpiobio.

AxTyanbHicTh. Bwupimenns mpobiremu rojony Ta  3a0e3MeUCHHS
MIPOJIOBOJILCTBOM HACEJICHHS € OJHUM i3 TOJIOBHUX TJI00aThHIX BUKIUKIB JIFOJCTBA.
HasBricth gocTymy mo Oe3NnedyHHX i MOBHOMIHHUX XapyoOBUX MPOAYKTIB (hopmye
MIPOIOBOJNIBYY OE3MeKy, fKa ChOTOJHI BHMAara€ CHUCTEMH CTaJIOTO BHUPOOHHWIITBA.
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Hayka 1 BMpPOOHMITBO IOBHMHHI JOKJIAIaTH CIUIBHMX 3YCHWJIb HA BHPIILICHHS
mpo0JeM TPOMOBONBYOI Oe3lMeKH Ta PO3BUTKY 1 YIOCKOHANCHHS CYYacHUX
TEXHOJIOTiil BHPOOHMIITBA MTPOAYKIIil TBAPIMHHUIITBA, 30KpeMa 1 KpOIiBHALTBA [3, 4,
5, 6, 10].

B ocTaHHI POKH CIIOCTEpiraeThCsi 3HIKCHHS IHTEPECY CIIOKMBAdiB 10 TaK
3BaHOTO YEPBOHOTO M'sica, Ha 10 BIUTMHYJIH OiNIbIIa TypOOTa PO 310POB'S, @ TAKOK
OakaHHA TIPOIOBKHUTH TPHUBAIICTH JKUTTA. M'sICO KpoONiB € HEKUPHUM,
JIETKO3aCBOIOBAHKMM, OaraTiM Ha OUIKH 3 BHCOKOI O10JOTiYHOIO I[IHHICTIO Ta
XapaKTepU3yeTbCsl BHCOKMM BMICTOM HE3aMIHHUX aMIHOKHCIOT. 3aBISKH UM
XapaKTEePUCTUKAM BOHO KIaCH(]IKyEThCS K 0COOIMBO JIETKO3aCBOIOBAHE M'SICO, SIKE
MIXOIUTh AITSAM, JIITHIM JIFOASIM Ta aneprikam [7, 8, 12].

LikaBi pe3ynbTaTH OTPUMalIM HAYKOBHi, SKi JOCHIIKYBalIW XiMi4HI
XapaKTepUCTHKA M’sica KpoiiB. Ha OCHOBI pe3ynbTaTiB JOCTIHKCHHS XIMIYHHX,
MIKpOOIOJIOTIYHIX Ta CCHCOPHUX XapaKTEPUCTHK PI3HUX YACTHH M'Aca KPOJIiB MOPix
(hTaMaHACHKOTO TIraHTCHKOTO Ta HOBO3CNIAHACHKOTO OiToro BYEHI 3poOmim
BHCHOBKH, IIIO0 CaMIli KPOJiB, Ha BiIMiHYy BiJl cAMOK, MalOTh OUTBIIMIA BMICT BOJIH,
OiNMKiB Ta MiHepaliB, TOAI IK CaMKHA MArOTh OLTBIIHIA BMICT >kupiB. CaMIli KpouiB
MAalOTh ORI IHTEHCUBHUH KOJIip, CMaK 1 3armax M'sica Ha BiIMiHY Bill CAMOK, y STKUX
BOHO € M'SIKIIIM 1 COKOBHTIIIMM [1].

Bueni [14] mnpoBoamim aHali3 BHXOAY HPOAYKTIB 33000  KPOJIB
Kani(pOpHINCHKOI TMOpOoAM y pisHOMY Biumi. byno orpumano paHi BHXOZY
MOPQOJIOTIYHUX YaCTHH TYyIIi KpoiiB y Bini 90 1i0, 30kpeMa BHXiJ M’sica CTAHOBHB
48,2 %, Buxig nedinku — 3,6%, a roaosu — 7,5 %.

PesynbpraTi JOCHIPKEHb M’SICHOT NPOJYKTHBHOCTI Ta XIMIYHOTO CKIIAay
KPOJIIB ACSKUX JIiHIH Ta MOPiJ] BKa3yIOTh, M0 KPOJIi CHHTETHYHOI JTiHi{ MaJIl BHCOKUI
Buxija M'sica (60%) 3 GinbIir BUCOKMM cepe/iHiM 3HadeHHsM (+5%) BiJICOTKa BUXOIY
M'sica, HiK MiclleBa Topoaa. 3a OIOXIMIYHMM CKIIaJOM M'sca, CHHTCTHYHA JIiHis
TaKOX MPOAEMOHCTpYBaJNa HAWBUIIUE BMicT Ounka i sxupy. Ilpodims xupHHX
KHCJIOT BKa3yBaB, IO MiclleBa IIOpoJa MPOAEMOHCTpyBajla HAMBHMIIMN BMiCT
MOJTIHEHACUYEHUX KUPHUX KucaoT [11].

HaykoBIli BUBYaIH MOKA3HUKY 320010 Ta XIMIYHHMN CKIaa M’sica, OTPUMAHOTO
BiJl YMCTONOPOJHHMX KPOJIB, @ TAKOXK BiJ TPUIOPOIHHX IMOMiceil. Y pe3yJsbTarti
NPOBEICHUX JIOCHI/PKEHb OyJI0 BCTAHOBJIEHO, IO IOMICHI KpOJIi TepeBakalld
YHCTONOPOJHHX 32 BUXOJIOM ITAPHOTO M’5ICa, @ TAKOXK MaJIM JIEIIO BHUIL MOKa3HUKU
BMicTy Oinka B M’sici [15].

OTXe, BpaxoBYIOYH OCOOJIHMBOCTI IUIEMiHHOI poOOTH B  CydYacHHX
rOCIO/apCTBaX 3 KPOJIBHMITBA, AaKTyaJlbHUM € TIMTaHHS JIOCHI/PKCHHS
BUKOPHUCTAHHS CAMIIB PI3HUX MOPIiJ /Ui OTPUMAHHS KPOJIMKIB JJISL BIITOMIBII i
BUBUEHHS 1X M SICHOI IIPOyKTUBHOCTI Ta SIKOCTI M’sca.

MeTta pgocaiTKeHHSI — JIOCHIUTH M SICHY TIPOAYKTHUBHICTH KpOJIHKIB,
OTPUMAaHUX BiJ] YUCTOTIOPOJOHHUX CaMIIB i caMIliB 0aThKIBCHKUX (HOPM KPOCIB.

Martepianu i MmeToau nocaimkenns. JJocnimkenns nposeneri B ymoax TOB
«Kponikopd Ilmoc» VYmancekoro paiiony Yepkacbkoi oOmacti. JlocmimkeHHS
MIPOBOIMIINCH 3 BUKOPHCTAHHIM CaMIliB YOTHPHOX T€HOTHITIB: 0aThKiBCHKOI (hopMuU
kpocy Hyla — Hyla Max (HM), 6arskiBcbkoi dopmu kpocy Hyplus PS59 (PS),
TepMOHCBKO1  Gimoi mopomu (T), mopomu monrasceke cpioao (IIC). Cammis
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BHKOPHCTOBYBAIIM HA KpoJjeMarkax mMatepuHcbkoi popmu kpocy Hyla — Hyla NG.
Jis BUBYEHHS M SICHOI IPOLYKTUBHOCTI MOJIOAHSAKY KpOJIiB (hiHAIBHOTO TiOpuy,
OTPHMAaHUX BiJl CAMIIiB Pi3HUX T€HOTHUIIB OyJIO MPOBEACHO HAYKOBO-BUPOOHUUMI
JIOCITIIJT 32 CXEMOI0, sIKa MIpeCcTaBIeHa y Tabm. 1.

Tabdauus 1. Cxema npoBegeHHS 10CTiTy

I'enotun
Cepens maca BiJIrO/IBEIILHOTO
I'pyna BikoBwuii KPOJIMKIB Ha Tpusanicts
. . . . MOJIOHSIKY
KPOJIUKIB nepion MOYaTKy nociiny, 116 . .
" (mocmimkyBaHuit
’ (axrop)
I 0-70 933,3 70 1/2 HM1/2 NG
11 0-70 944.,8 70 1/2 PS1/2 NG
111 0-70 923,3 70 1/2 T1/2 NG
v 0-70 875,7 70 1/2 TIC1/2 NG

Jns mochmimKeHHS TOKa3HUKIB 32000 KpoiB (iHampHOTO TiOpumy Oyio
BifiOpaTH 1o 8 roxmiB 3 KoXHOI rpynu — 4 camui i 4 camuui. [TapameTpu ouiHKK
M’SICHOI TIPOIyKTHBHOCTI KPOJIiB BU3HAYAIKCH BIAMOBIIHO 10 METOIHK [2, 9].

JocmipkyBaiyd XiMIYHUE CKJIa[ HAHJOBIIOrO M’si3a CIHHH, BIIIUICHOTO 3
TYHUIOK KpOJiB. BMicT BoJlOTM BHW3Ha4ajgM NUISIXOM BHUCYIIYBaHHSM 3pasKiB y
cymmnbHii mwadi 3a remneparypu 103°C. Bmict 6inka B M’sici KpoJIiB BU3HAYaIU
merosoM K’enppans mUISIXoM HarpiBaHHS HaBaXXKH 3 KOHIIEHTPOBAHOIO CipUaHOIO
KHCJIOTOIO B IIPUCYTHOCTI CyNb(}aTHOT cCyMimri. BMicT 30,11 BCTaHOBITFOBAIH HIISTXOM
CHATIOBAaHH HABAXXKU B MydembHii meui 3a Temmnepatypu 500°C. Buict xupy B
JOCIIIKYBAaHHX 3pa3Kax HalOBIIOro M’s3a CIIMHHU BU3Hadau MeTosioM Cokcirera.
Merto/ 3acHOBaHU Ha 6araTOKpaTHIH EKCTPaKLii )XUPY PO3ZUNHHUKOM i3 BUCYIIEHOT
HaBaXKHM MPOJYKTY i3 MOAANBIIAM BHIAJICHHSIM PO3YMHHMKA 1 Ha BHUCYIIyBaHHI
JKHUPY 10 nocTiiHOT Macu [13].

[MignocniaHi TBApUHM YyTPUMYBAJIHUCh B KIITKOBUX OarapesiX y NPUMILICHHI 3
peryib0BaHUM MIKPOKJIIMaTOM. T'ogyBamu TBapuH KOMOIKOpMamH,
30aJlaHCOBaHUMH BIJIMOBIZIHO IO HOPM TOiBJII KpodjiB. biomeTpuuHy 00poOKy
oJlep)KaHUX JTAaHUX IPOBOJWIIM 3 BUKOPHCTaHHSAM Tabiu4yHOro npouecopa Exel 3a
NPUAHATAMHA MeTonuKamHu [16]. Pi3Humsg Mk TBapHHAMHU Pi3HHUX TPy BBaKajach
BiporigHoto npu * p < 0,05, ** p < 0,01, *** p < 0,001 nopiBHAHO 3 Kpossimu |
TpyIIH.

Pe3yabTaTn pociaigxeHb Ta iX 00roBopeHHsl. 3Bakalouu Ha Te, UIO
OCHOBHMM BHJIOM TMpPOAYKIii, SKHUH OTPUMYIOTH BiJ KPOJIB 3a IPOMHCIIOBOI
TEXHOJIOTIT € M'ACO, JUIi BMBYEHHS ITOKAa3HUKIB M’SICHOI NPOJYKTHUBHOCTI OyJo
MPOBEIEHO KOHTPOJIBHHUM 3ab6ii kpomniB ¢inampHOTO Tibpmay y Bimi 70 nib,
BCTAHOBJICHO Macy i BUXOJM OKpEMHUX MOP(OJIOTIYHIX YaCTUH TYIIKU. Pe3yibraTti
[IUX JOCTiPKeHb HaBeJeHO y Taou. 2 Ta 3.

VY pesymnbTaTi JOCTIIKEHb BCTAHOBIIEHO, IO Kponuku Il rpymm mamm
HaWOiIbIIY repea3abiliny sxuBy Macy. Bona Oyna na 71,1 1 Ginsimoro (p <0,01), Hix

BUITYCK/12




E®EKTHWBHE KPOJIIBHULTBO 1 3BIPIBHULITBO

169
y mononusiky | rpynu, Ta Ha 93,7 r Oinbluoto, HiX y poBecHukiB 3 III rpynm.
Haiimenme 3HaueHHs mepen3abiifHol kxnBoi Macu Oyio BiacTuBe Kpomukam [V
rpynd. BusisieHo, mo 3a0iliHa Maca, ska BU3Ha4alach SIK Maca TYIIKH 3 HUPKaMH,
aie 0e3 IediHKH, CepIld 1 JIereHb, Oyna pi3Horo 1 KonmBanachk Bix 1175,5 mo 1411,8
r. 3a nuM okasHuKaM Kponuki [I rpymum nepesaxanu poBecHukiB 3 [ rpynu Ha 4,3%
(p <0,01), monoxusik 111 rpymu — Ha 8,0%, a kponukis IV rpymu — 16,7%.

Ta6umng 2. ITokazHnku 326010 KPoJIiB Pi3HUX I'eHOTHINIB, I'; N = 8 B KOKHiil

rpyni
I'pyna

Tokasa I I I v
Tepensabiiina | 5515 4,16 69 | 2586,5+13,17%* | 2492,8+14,36 | 2257,7+10,12%%+

JXHUBa Maca
3aGiiina maca | 1351,4+11,42 | 1411,8+10,29%** | 1328,8£9,53 | 11755%8,67***

B T 4. Maca.
- rosoBu 151,5+2,24 145,0+2,46* 14354355 | 122,2+239%**
- mxipn 301,045,48 300,0+5,08 296,5+7,39 | 266,56,27F
- mevinxu 87,31,72 92,1#2,18 88,2+1,80 73,3%0,68%**
- cepus 9,40,82 9,2+0,32 9,1+0,67 7,0£0,50%**
- Jterenb 16,2+1,13 13,3+0,58 16,4£1,22 14,1150
- HHpOK 19,6+0,91 16,6+0,26 19,620,543 18,1+0,86**
~ | MAHIOBIIOTO | 947 644 24 156,1+7,06 151,545,335 | 124,5+4,79%**
M A3a CIIMHA

Mpumitka: mym i oani - * p <0,05; ** p <0,01; *** p <0,001.

Tabdauus 3. Buxin npoaykris 320010 KpoJauKiB pi3HHX reHOTHNIB, N=8 B rpyni

I'pyna

IToxa3Huk I I T v
3abiiinuil Buxim, % 53,7+0,42 54,6+0,57 53,5+0,49 52,1+0,38™
B T. 4. BUXiz, %:
- IEYiHKH 3,4+0,03 3,6+0,05 3,8+0,05 3,1+0,04"
- cepIst 0,4+0,02 0,3+0,02 0,4+0,02 0,3+0,02
- JIeredb 0,6+0,07 0,5+0,06 0,6+0,07 0,6+0,07
- HHPOK 0,8+0,04 0,6+0,03™ 0,8+0,04 0,8+0,06
" HAWIOBIIOTO M3 1 1094010 | 12,1#0,12" | 11,940,11™ | 10,0+0,09"
CITHHU
Maca M’SIKOTI, T 1077,5+8,86 | 1089,4+10,28 | 1057,3+10,65 | 921,4+7,53™"
Maca KicToK, T 274,8+3,24 | 319,8+4,14™ | 273,1+3,17 254,2+3,07
KoedimieHT M’sIcHOCTI 3,91+0,07 3,41+0,05™ 3,87+0,08 3,62+0,06™
Buxig m’sikori, % 79,8+0,31 77,1+0,29™ 79,6+0,37 78,3+0,42™

Maca neqinku y xponukiB I i III Tpym Bimpi3HSAINCH HECYTTEBO, TOOi AK y
Mojioausky 1V rpymnu BoHa Oyia HaiiMeHmoro — Ha 14,0 r mermoro (p <0,001), Hixk
y poBecHukiB 3 I rpynm. 3BepTae yBary maca jeresb i HUpoK KponukiB Il rpymu.
HesBakaroun Ha HalOIIbIII TOKA3HUKY NTepea3adiifHoT KUBOT MacH, Maca JIETeHb Y
NPE/ICTAaBHUKIB Li€l rpyIy Oyiia HaHMEHIIIO0, aHAJIOTIYHO SIK 1 Maca HUPOK.

HaiimoBmumii M3 CIIUHHM € HAWI[IHHINIOW YaCTHHOK TYIIKU KpouiB. Hamwu
OyJI0O IOCHi/DKEHO Macy HaWIOBIIOIO M’si3a CIUHM KpPOJMKIB pPI3HHX TpyII.

BUITYCK/12




E®EKTHWBHE KPOJIIBHULTBO 1 3BIPIBHULITBO

170
BcranosneHo, 1mo Haii0uIbII00 BoHA Oysa y MononHsKy 11 rpynu, oqHak Kpojauku
IIT rpymit HECYTTEBO IMOCTYHAIICH 32 IIMM MTOKa3HUKOM — Pi3HHUIA cKiagana 4,6 T.

Sk BuAHO 3 HaHWX TabII., MOKa3HHUK 3a0iHHOTO BUXOAY B KPOJHKIB TOCIIHAX
TpyT 3HaXOAMBCS B Mexax Bix 52,1 no 54,6 %. HaiibinpmmM BiH OyB y MONOIHAKY
II rpynm, B xponukiB I Ta Il rpynum 3Ha4eHHS OO MOKa3HHUKA OyI0, MPHOIN3HO,
OTHAKOBHMM, a HAaWMEHIINM BiH OyB y TBapuH IV rpymu. 3a BHXOIOM OKpEeMHX
CyOnpoIyKTiB 3HAYHUX BIIMIHHOCTEHW MiX TpylaMH HE BHBICHO. BcTaHOBIEHO,
10 HaWOIIBIIMK BHUX1Jl HAHJOBIIOro M 53y CIIMHKM Manu Kpoiuku Il rpynu, ogHak
PI3HHIIS 32 UM TTOKa3HUKOM 3 MoJioHsKoM 111 rpymnu Oyiia He3HaYHOIO i CTaHOBMIIA
0,2%.

JleranpHOrO aHaii3y MmotpeOyloTh MOKa3HUKH MacH M’SIKOTI Ta MacH KiCTOK
KPOJIMKIB Pi3HUX rpym. 3a o0oMa 03HaKaMu nepesary Manu TBapuH I rpynu, mo
3aKOHOMIPHO, aJDKe BOHM XapaKTepH3yBaJlMCh HaHOLIbIIO XKHBOKO Macow. Maca
KICTOK y 1X Tymikax Oyna Ha 45,0 r 6inbioro (p <0,001), Hixk y TBapus I rpynu i Ha
46,7 T 6inpmoro, Hix y TBapuH 111 rpynu. Lle BinoOpa3mirocs Ha HOKa3HUKAX BUXOIY
M’siKOTi — y kponukiB 11 rpynu BiH OyB HaiiMeHIINM (77,2 %), TOAIL K Y MOJIOTHAKY
I ta Il rpyn Bin OyB Ha 2,7 (p <0,001) Ta 2,5 % GinbUIMM BiANOBIAHO.

AHanorigna cutyatis 0yna i 3 KoeQiieHTOM M’ ICHOCTi — HalHO1IBITNM BiH OyB
y kpomukiB I rpymm, monoxusk 11 rpymu moctynascs im Beworo Ha 0,04 onuHwmIi, a
HallMEHIIMM el nmoka3HuK OyB y TBapuH Il rpynu, mpu uyomy pi3Huus Oyna
Biporiguot (p <0,01). Kponuku IV rpymnu manu npomixkHi 3HaUeHHs KoeillieHTy
M’SICHOCTi Ta BUXOJY M SIKOTI.

TakuMm 4MHOM, I'PYHTYIOUHCH Ha aHaJi31 JaHUX 320010 KPOJIUKIB Pi3HUX TPYII,
MOYKHa CTBEPXKYBaTH, 110, PiCT KPOJICHST, OTPUMaHKX BiJl camuiB PS 59, binbiioro
MIpOIO BiIOYBAETHCS 332 PaXyHOK KiCTKOBOI TKaHWHH, IPO IO CBITYUTH BHCOKHMA
MOKa3HUK MAacH KiCTOK y Tymi. Pa3oM 3 THM, 3 TYyIIOK TBapWH IbOTO T'€HOTHITY
OTPHUMYIOTh MEHIIIE M SKOTI, ITPO [0 CBIYUTH HU3bKUI TOKA3HUK 11 BUXOY.

BaxnuBoro CKJIamoBOIO TEXHOJOTii BHPOOHHUITBA KPOJSATHHH € SIKICTh
npoayKiii. BoHa BU3HAYAETHCS B TOMY YHCII i XIMIYHHM CKIIAJIOM M’sica KpOJiB. Y
3B’SI3KY 3 IIIM, HAaM¥ Oy JT0 TOCITIKEHO XIMIYHHH CKIIaJl M’sica KPOJIMKIB (piHATBHOTO
ribpuay, OTpUMaHuX BiJ pi3HUX camuiB. [laHi 1abopaToOpHUX AOCIIKEHb HaBEIeHI
B Ta0I. 4.

Tadauus 4. XiMmiuHuii ckiaag M’sica KpoJuKiB (piHaabHOrO riopuay, n=8 B

rpyni
I'pyna
IToxa3Huk
| IT 111 v
MacoBa uactka Bojoru, % | 74,6+0,71 | 76,3+0,66 74,3+0,53 76,6+0,67"
Cyxa peuoBuHa, % 25,4+0,12 | 23,7+0,14™ 25,7+0,18 23,4+0,17""

MacoBa yacTka 6inka, % 20,4+0,14 | 20,6+0,11 21,1+0,15™ 19,9+0,09™
Macosa yacTka xupy, %o 0,92+0,08 | 1,64+0,09™" | 1,24+0,07™ 0,72+0,04"
MacoBa yacTka 3011, % 1,25+0,08 | 1,36+0,07 1,68+0,09™" 1,23+0,05
pH 5,92+0,10 5,87+0,09 5,88+0,08 5,90+0,09
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AHaii3 pe3yJbTaTiB AOCIIKEHb XIMIYHOTO CKJIaay M’sica KpOJIiB BKa3ye, 10
BMICT BOJIOTH y HbOMY KonuBaBscs Bix 74,3 no 76,6 %. Haii6inbmoro MacoBa yacTka
Bosoru Oynma y wm’sici kponukiB IV rpymm, Tomi sk y M’sci, OTpUMaHOMY Bif
momozusky I ta Il rpym ua 2,0 1 2,3 % menmum (p <0,05) BianosigHo.

Bcranosieno, mo M'sico, orpuMane Bix tBapuH Il rpymm xapakrepuzyBaioch
HanOLTBIIMM BMicTOM OinkiB. Ileit mokasuuk Gy Ha 0,7 (p <0,01), 0,5 i 1,2 %
OimpIIMM, HIX Yy M’sci, OTpuMaHoMy Bin poBecHHKIB I, II Ta IV rpyn BignosigHo.

PesynbraTi mociikeHb BKa3yIOTh, 1[0 HAWOUIBIIMI BMICT )XUpY OYyB y M’sicCi,
orpumanoMy Bix TBapuH Il rpynu. Cruin 3a3HaunTH, mo y M’sci tBaput I rpynu
el MOKa3HUK TaK0XK OYB BUCOKUM 1 cTaHOBUB 1,24%.

3a MacoBoOw 4acTKO 305 y M’sci kposmkiB I, 11 ta IV rpyn BusiBieHO
NpUOJIM3HY PIBHICTB, TOAI K Y M’siCi, oTpuMaHoMy Bix TBapuH I1I rpynu BmicT 30511
OyB [e1I0 BHIIMM 1 BIpOTiHO NEepeBakaB aHANOTIYHUI MOKAa3HUK M’sca TBapuH |
rpymu Ha 0,43 % (p <0,001).

IMoka3HUK aKTUBHOCTI 10HIB BOAIHIO (pH) y M’sCi KPOJIIB yCiX AOCTIHUX TPYII
OyB IpUOTU3HO OTHAKOBHM 1 3HAXOJMBCS B MeXax Bif 5,87 mo 5,92.

BucHoBkH. 3a pe3yibraTaMyu IPOBEACHHUX JOCIHIIKEHb OyJO BCTAaHOBICHO,
0 KPOJWKH, OTpUMaHi Bixm cammiB PS59 wmamm Ha#OUTBIII MMOKa3HUKHU
nepea3abiiiHoi, 3a0iifHOT MacH Ta MacH HaWIOBIIOTO M’s3a CIUHH. PazoM 3 TuM, y
TYLIKax TBapHH L€l IPYNH BUABICHO HAWOUIBbIIY Macy KICTOK, a 3a BHXOIOM
M’SKOTi Ta KOe(il[iEeHTOM M’SICHOCTI BOHU IOCTYTNAJINCh TBAPUHAM, OTPUMAHUM BiJ
caMIliB TePMOHCHKOT 61101 opoau Ha 2,5% i 0,46 xr (p <0,001). M'sico KponuKiB,
SIKi TIOXOJIVJIH BiJl CaMIIiB TEPMOHCHKOI 015101 mopoau mictuio Ha 0,5-1,2% Oinbiie
OinKa, HXK M'ICO TBapHH IHIIUX T€HETUUHUX Tpyn. HalOinbpiuii BMIiCT upy OyIo
BUSBJICHO Y M SICi MOJIOJHSKY KPOJIUKIB, SIKHX OTPUMAJH BiJ caMmiiB PS59.

Jliteparypa

1. Andronikov, D., Kuzelov, A., Benedik, E., Sazdova, J., Mojsov, K,
Janevski, A., ... & Golomeova Longurova, S. (2021). Chemical charasteristic of
rabbit hibrids. Journal of Agriculture and Plant Sciences, JAPS, 19 (1), 9-15.

2. Blasco A., Ouhayoun J., Masoero G. Harmonization of criteria and
terminology in rabbit meat research. World Rabbit Science. 2010. Vol. 1, no. 1.
URL: https://doi.org/10.4995/wrs. 1993.189 .

3. Dalle Zotte A. Rabbit meat production and consumption: state of
knowledge and future perspectives // Meat Science. — 2014. — Vol. 98 (3). — P. 307-
319.

4. Dalle Zotte A., Szendr6 Z. The role of rabbit meat as functional food //
Meat Science. — 2011. — Vol. 88 (3). — P. 319-331.

5. Economic weights in rabbit meat production/ L. Cartuche et al. World
rabbit science. 2014. Vol. 22, no. 3. P. 165.
URL.: https://doi.org/10.4995/wrs.2014.1747 .

6. Fontanesi, L. The rabbit in the genomics era: applications and perspectives
in rabbit biology and breeding. In: Proceedings of the 11th World Rabbit Congress.
2016. p. 15-18.

BUITYCK/12



https://doi.org/10.4995/wrs.%201993.189
https://doi.org/10.4995/wrs.2014.1747

E®EKTHWBHE KPOJIIBHULTBO 1 3BIPIBHULITBO

172

7. Growth performance of male line of superior tropical rabbit / B.
Brahmantiyo et al. Tropical Animal Science Journal. 2021. Vol. 44, no. 3. P. 273—
279. URL.: https://doi.org/10

8. Petracci M., Soglia F. et al. Quality traits of rabbit meat // Meat and Muscle
Biology. — 2018. — Vol. 2 (1). — P. 1-12. 9. Paci G., Preziuso G., Russo C. Quality
of rabbit meat: a review // Italian Journal of Animal Science. — 2019. — Vol. 18 (1).
—P. 204-218.

9. Pla, M., Dalle Zotte, A. Harmonisation of criteria and methods used in
rabbit meat research. In Proceedings of 7th World Rabbit Congress,2000, July
Valencia, Spain . P. 4-7.

10. Potential and limitations of rabbit meat in maintaining food security in
Ukraine/ G. Zamaratskaia et al. Meat science. 2023. P.109293.
URL: https://doi.org/10.1016/ j.meatsci.2023.109293 .

11. Sanah, I., Boudjellal, A., & Becila, S. (2024). Morphometric traits, carcass
characteristics and biochemical composition of meat between local and synthetic
Algerian rabbit genotypes. Journal of Indonesian Tropical Animal and
Agriculture, 49 (1), 51-66.

12. Siudak, Z., & Patka, S. (2022). Rabbit meat as functional food. Rocz. Nauk.
Zoot, 49 (2), 127-139.

13. Icpaensa B. MetoauuHi BKa3iBKM JO BHBYCHHS AMCHUILTIHH Di3uKO-
XiMi4Hi Ta 610XiMi4HI OCHOBHM nepepoOku M'sica : MeToA. BkasiBku. Kuis : TOB «III1
«KOMIIPUHTY, 2022. 52 c.

14. Komtobenko, I'. A., & Tloropenosa, A. (2016). Mopdosoriyna Ta
OioxiMiuHa OIIHKA KPOJISATHHH 3aJIC)KHO BiJ| BIKYy 3a0010. BicHux azpapnoi nayku
Ipuuopromop s, 89 (2), 191-198.

15. Komrobenko, I'., & Tletposa, O. (2011). bioxiMidHa OI[iHKA TYIIOK KPOJIiB
pi3HUX TOpin. besnexka npodykmie Xapyy8aHHs ma mexHoL0zis nepepooKu, 30IipHUK
Haykosux npays BHAY, 8 (48).

16. Metomonorist Ta opraHi3allisi HAayKOBHUX JOCIIIKEHb Y TBapUHHHULTBI / 1.
[6atynnin ta iH. KuiB : ArpapHa Hayka, 2017. 328 c.

References

1. Andronikov, D., Kuzelov, A., Benedik, E., Sazdova, J., Mojsov, K.,
Janevski, A., ... & Golomeova Longurova, S. (2021). Chemical charasteristic of
rabbit hibrids. Journal of Agriculture and Plant Sciences, JAPS, 19 (1), 9-15.

2. Blasco A., Ouhayoun J., Masoero G. Harmonization of criteria and
terminology in rabbit meat research. World Rabbit Science. 2010. Vol. 1, no. 1.
URL.: https://doi.org/10.4995/wrs. 1993.189 .

3. Dalle Zotte A. Rabbit meat production and consumption: state of
knowledge and future perspectives // Meat Science. — 2014. — Vol. 98 (3). — P. 307-
319.

4. Dalle Zotte A., Szendrd Z. The role of rabbit meat as functional food //
Meat Science. — 2011. — Vol. 88 (3). — P. 319-331.

5. Economic weights in rabbit meat production/ L. Cartuche et al. World
rabbit science. 2014. Vol. 22, no. 3. P. 165.
URL: https://doi.org/10.4995/wrs.2014.1747 .

BUITYCK/12



https://doi.org/10.1016/%20j.meatsci.2023.109293
https://doi.org/10.4995/wrs.%201993.189
https://doi.org/10.4995/wrs.2014.1747

E®EKTHWBHE KPOJIIBHULTBO 1 3BIPIBHULITBO

173

6. Fontanesi, L. The rabbit in the genomics era: applications and perspectives
in rabbit biology and breeding. In: Proceedings of the 11th World Rabbit Congress.
2016. p. 15-18.

7. Growth performance of male line of superior tropical rabbit / B.
Brahmantiyo et al. Tropical Animal Science Journal. 2021. Vol. 44, no. 3. P. 273—
279. URL.: https://doi.org/10

8. Petracci M., Soglia F. et al. Quality traits of rabbit meat // Meat and Muscle
Biology. — 2018. — Vol. 2 (1). — P. 1-12. 9. Paci G., Preziuso G., Russo C. Quality
of rabbit meat: a review // Italian Journal of Animal Science. — 2019. — Vol. 18 (1).
—P. 204-218.

9. Pla, M., Dalle Zotte, A. Harmonisation of criteria and methods used in
rabbit meat research. In Proceedings of 7th World Rabbit Congress,2000, July
Valencia, Spain . P. 4-7.

10. Potential and limitations of rabbit meat in maintaining food security in
Ukraine/  G.Zamaratskaia et al. Meat science. 2023.  P.109293.
URL.: https://doi.org/10.1016/j.meatsci. 2023.109293 .

11. Sanah, I., Boudjellal, A., & Becila, S. (2024). Morphometric traits, carcass
characteristics and biochemical composition of meat between local and synthetic
Algerian rabbit genotypes. Journal of Indonesian Tropical Animal and
Agriculture, 49 (1), 51-66.

12. Siudak, Z., & Palka, S. (2022). Rabbit meat as functional food. Rocz. Nauk.
Zoot, 49 (2), 127-139.

13. Israelian V. Metodychni vkazivky do vyvchennia dystsypliny Fizyko-
khimichni ta biokhimichni osnovy pererobky miasa : metod. vkazivky. Kyiv : TOV
«TsP «kKOMPRYNT», 2022. 52 s.

14. Kotsiubenko, H. A., & Pohorielova, A. (2016). Morfolohichna ta
biokhimichna otsinka kroliatyny zalezhno vid viku zaboiu. Visnyk ahrarnoi nauky
Prychornomoria, 89 (2), 191-198.

15. Kotsiubenko, H., & Petrova, O. (2011). Biokhimichna otsinka tushok
kroliv riznykh porid. Bezpeka produktiv kharchuvannia ta tekhnolohiia pererobky,
zbirnyk naukovykh prats VNAU, 8 (48).

16. Metodolohiia ta orhanizatsiia naukovykh doslidzhen u tvarynnytstvi / I.
Ibatullin ta in. Kyiv : Ahrarna nauka, 2017. 328 s.

BUITYCK/12



https://doi.org/10.1016/j.meatsci.%202023.109293

E®EKTHWBHE KPOJIIBHULTBO 1 3BIPIBHULITBO

174

UDC 636.92.087
DOI: https://doi.org/10.37617/2708-0617.2026.12.166-174

MEAT PRODUCTIVITY AND MEAT QUALITY OF RABBITS
USING PUREBRED MALES IN CROSS-BREEDING

Yakubets T., Bochkov V., Omelchuk D.

National University of Life and Environmental Sciences of Ukraine, Kyiv,
tarasyakubets@nubip.edu.ua

The paper presents the results of scientific research on the meat productivity
of rabbits descended from different male parental forms of crosses, as well as from
purebred males. The chemical composition of the meat of rabbits from different
experimental groups was also studied. It was found that the slaughter weight, which
was determined as the weight of the carcass with kidneys but without the liver, heart,
and lungs, varied from 1175.5 to 1411.8 g. According to these indicators, rabbits
obtained from PS59 males prevailed over their peers descended from Hyla Max
males, Termond White breed, and Poltava Silver breed by 4.3% (p <0.01), 8.0%,
and 16.7%, respectively. The slaughter yield of rabbits of the experimental
genotypes ranged from 52.1 to 54.6% and was highest in young rabbits whose
parents were PS59 males. It was found that the rabbits obtained from PS59 males
had the highest flesh and bone mass, which is logical, since they were characterized
by the highest live weight. However, due to the higher bone weight, the meat yield
of rabbits of this genotype was the lowest (77.2%), while in young rabbits obtained
from Hyla Max males and Termond White breed males, it was 2.7 (p <0.001) and
2.5% higher, respectively. A similar situation was observed with the meatiness
coefficient — it was highest in rabbits with the 1/2HM1/2NG genotype, with young
rabbits from males of the Termond White breed lagging behind by only 0.04 units,
and the lowest in rabbits whose parents were PS59 males, with the difference being
significant (p <0.01). The moisture, protein, fat, and ash content of the longest back
muscle samples from rabbits of the experimental genotypes was examined. Based on
the results of studies of the chemical composition of meat from rabbits descended
from different males, it can be stated that meat obtained from rabbits whose parents
were males of the Termond White breed is characterized by a higher content of
protein, fat, and ash, which may indicate its higher biological value.

Keywords: rabbits, crossbreeding, meat, rabbit meat, males, chemical
composition, slaughter products, Poltava silver.
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The study evaluated the effects of the mineral additive BioAktiv on
reproductive, productive, metabolic, and economic performance in rabbits under
commercial farm conditions recently affected by rabbit hemorrhagic disease (RHD).

BioAktiv is a mineral product obtained using a patented technology that
applies controlled electromagnetic fields to modify the physicochemical properties
of a mixture of calcium carbonate, sodium chloride, and magnesium sulfate. The
final product contains 36.3% calcium and exhibits stable physical characteristics,
low toxicity, and high safety for animals and the environment. The experiment was
conducted at the commercial rabbit farm SRL “Sof Fest,” on breeding females and
their offspring, following a bifactorial design with control and experimental groups,
where BioAktiv was administered at a dose of 400 g/t of compound feed.

Monitored parameters included prolificacy, kit survival until weaning, growth
dynamics, feed conversion, blood biochemical profile, and economic efficiency.
Although reproductive performance showed no statistically significant differences
between groups, kit survival was higher in the experimental group both at weaning
(92.0% vs. 88.7%) and throughout the entire fattening period until slaughter (82.0%
vs. 75.5%). Growth performance indicated a beneficial effect of the additive, with
slaughter weight 18.3% higher in the experimental group compared to the control.
Additionally, feed conversion ratio improved by 17.96%, indicating superior
biological efficiency.

Blood biochemical analyses showed that BioAktiv administration did not
induce metabolic imbalances, with all values remaining within physiological limits.

However, the experimental group demonstrated a metabolic profile suggestive
of more efficient lipid and protein utilization, evidenced by increased total
cholesterol, decreased triglycerides, and reduced urea and creatinine levels.
Economic assessment revealed clear advantages in treated groups, with profit
increasing by 28-30% and feed-cost efficiency improving by over 55 percentage
points compared to controls.

The results support the use of BioAktiv as a functional feed additive in
commercial rabbit production, with further studies recommended under stable
sanitary conditions to fully validate the observed effects.
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Introduction. Calcium is one of the essential macrominerals in rabbit
physiology, being involved in skeletal development and maintenance,
neuromuscular function, nerve impulse transmission, blood coagulation, and other
vital processes [10].

In an in vivo study, Hussein (2021) demonstrated the high potential of
combining eggshell calcium carbonate with ubiquinone as fundamental components
for bone regeneration and enhanced bone formation in mandibular defects in
rabbits [5].

In rabbit nutrition, intestinal absorption of calcium occurs at a very high rate,
irrespective of metabolic demand, which leads to a direct correlation between dietary
calcium intake and serum or urinary calcium levels [1, 6, 9, 11].

Nutritionists recommend dietary calcium levels between 0.5-1.0% for growing
rabbits, and up to 1.2% for females during gestation and lactation, when
requirements significantly increase. Other studies demonstrate that very low calcium
diets reduce bone mineral density and predispose rabbits to dental disorders, whereas
chronically excessive calcium intake favors hypercalciuria, urinary sediment
formation, and urolithiasis [8, 12].

However, the choice of mineral source becomes an essential element of
nutritional management. CaCQs (calcitic limestone) is one of the most commonly
used calcium sources in rabbit feeding due to its high calcium content
(approximately 36%) and high bioavailability. The typical composition of feed-
grade limestone (90-95% CaCOs, a low HCl-insoluble fraction, and traces of
MgCOs and Fe:0s) complies with international standards for mineral feed additives
(ASTM C706. Standard Specification for Limestone for Animal Feed Use) [13].

Recent studies, such as Liesegang et al. (2024), highlight the adaptation of
rabbits to increased dietary calcium levels through enhanced cecal absorption,
confirming the sensitivity of mineral metabolism to dietary variations [3, 6].

Thus, careful assessment of calcium intake and analysis of the mineral source
used are crucial for ensuring a balanced diet, which can prevent both functional
hypocalcemia and complications associated with calcium excess.

Purpose of the research. In this context, the present study aims to evaluate the
impact of administering the mineral additive BioAktiv on reproductive performance,
growth parameters, blood biochemical status, and economic efficiency in rabbit
production under the technological and sanitary-veterinary conditions of a
commercial farm.

Materials and methods. The research was conducted at the rabbit farm SRL
“Sof Fest”. The biological material consisted of rabbits of different age categories
(reproductive females and young stock), and the tested additive was the BioAktiv
preparation.

The BioAktiv additive is a mineral preparation in powder form, composed of
calcium carbonate (CaCOs — 90.6%), hydrochloric acid-insoluble fraction (8.0%),
magnesium carbonate (MgCOs — 0.7%), and iron oxide (Fe20s — 0.5%). The calcium
content of the mixture is 36.3%. The product appears as a white powder with a
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characteristic odor, stable under recommended storage conditions, with a pH of 8.5—
9.5. BioAktiv is non-flammable, has a density of 2.3-2.8 g/cms3, low solubility (0.014
g/L at 20°C and 1.013 hPa), and a decomposition temperature above 600°C. Upon
contact with acids, the product releases carbon dioxide (CO-). Toxicity tests indicate
an oral LDso (rat) > 5,000 mg/kg, classifying the product as a low-toxicity substance
[14].

BioAktiv is produced using a patented technology that employs controlled
electromagnetic fields to process a mineral mixture composed of calcium carbonate
(CaCO0:s), sodium chloride (NaCl), and magnesium sulfate (MgSO4). According to
the technological documentation provided by the manufacturer, the raw materials
are exposed to an electromagnetic converter, where the generated impulses induce
changes in the chemical-physical interactions of oxygen at the molecular level.
These oxygen oscillations aim to optimize oxidative processes and stimulate
microorganisms and oxygen-dependent biological structures in animal organisms,
soil, and manure. As a result of this processing, the mineral mixture acquires
functional properties that allow its use as an additive in animal production and in the
management of organic substrates.

The final product is considered safe for animals, humans, and the environment
because of its natural mineral composition and the absence of significant toxic risks
[14].

The research was conducted according to the scheme presented in table 1.

Table 1. Experimental design for testing the BioAktiv preparation in rabbit

farming
Groups Biological material Type of feeding
Granulated compound feed
Control | (CG |
(cch Reproductive females (GCF)
Experimental | (EG I) GCF + 400 g/t BioAktiv
Control 11 (CG 1) Young stock obtained from CG | %zénl:u)lated compound feed
Experimental Il (EG Il) |Young stock obtained from EG | |GCF + 400 g/t BioAktiv

Research objectives:

- monitoring gestation and prolificacy index of reproductive females;

- determining weight gain of young rabbits;

- assessing morbidity and mortality rates of rabbits;

- determining specific feed consumption;

- evaluating blood biochemical indicators (with the StatFax 3300 analyzer)
[15];

- determining the economic efficiency of using the BioAktiv preparation.

The total duration of the experiment was 102 days, including 30 days of
gestation and 72 days for raising the young rabbit for meat production. Both females
and young rabbits were kept under the same management system, with ad libitum
feeding and watering.
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The granulated compound feed (GCF) was composed of: alfalfa meal, corn,
barley, oats, wheat bran, sunflower meal, vitamin-mineral premix, salt, and feed-
grade limestone.

Research results and discussion. Before the experiment was initiated, the
farm experienced an outbreak of Rabbit Hemorrhagic Disease (RHD), which
affected the overall health status of the herd. This epidemiological situation
represented a major risk factor, influencing both the reproductive performance of the
breeding females and the viability of the young rabbits throughout the entire growth
period.

From a total of 28 artificially inseminated females, six females with the highest
litter sizes were selected for both the CG | and EG I. At the individual level, most
females showed a relatively consistent number of kits born (8-9 kits/female) in both
Control | and Experimental | groups, indicating a uniform reproductive potential
between the groups. However, the number of weaned Kits varied more noticeably
among females, particularly in the Control | group, where some females weaned all
their kits, while others showed significant losses (female 2, with only 5 kits weaned
out of 9 born).

The analysis of the data indicates that the number of weaned kits was slightly
higher in the control group, with a difference of one kit in its favor. The viability rate
up to weaning was 88.7% (Fig. 1) in Control I, while in the Experimental | group
the value was 3.3 percentage points higher (92.0%). This difference suggests that the
administration of the BioAktiv additive contributed to improved survival of the
young rabbits under the specific conditions of the farm.
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Fig. 1. Viability of the offspring from females in Group |

The assessment of the offspring in group I, monitored from birth through
slaughter, reveals that their overall viability was shaped by both the management
conditions of the experiment and the broader health context of the farm. The
Experimental Group | recorded a slightly higher survival rate up to weaning (92.0%)
compared with the CG | (88.7%). Although the difference is modest, it indicates that
BioAktiv may provide some supportive benefits during the early developmental
stages.

By the end of the growth period, cumulative losses reached 24.53% in the
control group and 18.0% in the experimental group, resulting in a 6.53-percentage-
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point reduction in mortality among animals receiving the supplement. This pattern
suggests a potential improvement in the resilience and adaptive capacity of the
young rabbits when BioAktiv is included in their feeding regimen. Still, these results
must be interpreted with caution.

A key factor that complicates the interpretation is the recent epidemiological
instability of the farm, particularly the preceding outbreak of rabbit hemorrhagic
disease (RHD). Such events are known to affect the physiological status of breeding
females, potentially altering colostrum quality, immune transfer to the offspring, and
the overall robustness of newborns. Consequently, the variations observed between
groups cannot be confidently attributed solely to the effect of BioAktiv [2, 7].

In summary, although the EG | demonstrated improved viability throughout
the production cycle, the existing sanitary challenges limit the ability to draw firm
conclusions about the independent efficacy of the supplement. Additional studies
conducted under stable, unaffected health conditions are required to better
characterize the true contribution of BioAktiv to juvenile survival and performance.

At the end of the experimental period (at 72 days of age), the animals were
weighed, blood samples were collected, and slaughter yield was determined. The
values presented in table 2 reflect the metabolic status of the animals, hepatic and
renal function, as well as the mineral-protein balance of the rabbits at the conclusion
of the experiment.

Table 2. Chemical indicators of rabbit blood serum (age: 72 days)

CcGll EGII Percentage difference
Indicator (n=7) (n=7) between the EG Il and
CGIl, %
Colesterol, mmol/L 1.11+0.26 2.59+0.66* 133,3
Triglycerides, mmol/L 1.96+0.48 1.20+0.29* —38.8%
Glucose, mmol/L 4.64 £1.12 4.11+£1.01 -11.4%
Albumin, g/L 26.41+6.73 28.34+7.21 7.3%
Protein, g/L 37.38+9.47 38.77+9.85 3.7%
Magnezium, mmol/L 0.66+0.15 0.64+0.15 —3.0%
Amylase, U/L 140.44+37.34 114.57+29.56 -18.4%
Creatinine, nanomol/L 117.11+30.26 100.79+£25.81 -13.9%
Urea, mmol/L 5.56+1.36 4.84+1.20 -12.9%
Calcium, mmol/L 2.20+0.54 2.06+0.48 —6.4%
Phosphorus, mmol/L 1.32+0.31 1.40+0.35 6.1%
Iron,, nanomol/L 5.22+1.30 5.51+1.39 5.6%
Alkaline phosphatase, 6.79+1.69 6.89+1.72 1.5%
U/L
*-p<0.05

The results of the present study, in which supplementation with BioAktiv (400
g/t) induced changes in lipid, protein, and nitrogen metabolism in rabbits, highlight
both consistencies and specific differences compared to the specialized literature [4,
5] describing the effects of calcium carbonate and other dietary calcium sources on
blood serum biochemical parameters.

BUITYCK/12




E®EKTHWBHE KPOJIIBHULTBO 1 3BIPIBHULITBO

180

Regarding lipid metabolism, the significant increase in cholesterol observed in
the EG Il (+133.3%) differs from the trends reported in classical studies on calcium
administration in rabbits. Hsu and Culley (2006) demonstrated that calcium
supplementation in cholesterol-rich diets generally leads to a decrease in serum
cholesterol, whereas calcium deficiency promotes lipid hypertension and cholesterol
accumulation [4]. They reported an approximate 30% reduction in cholesterol in
animals receiving a high calcium intake, accompanied by a decrease in the
progression of atherosclerosis.

This discrepancy suggests that the effect of BioAktiv on cholesterol is not
solely attributable to calcium, but rather to a possible interaction between the mineral
components of the supplement and the energy—protein profile of the diet.

Triglyceride levels, on the other hand, were 38.8% lower in EG Il
(1.20+0.29 mmol/L) compared to the control group. This marked decrease may
indicate a more efficient utilization of lipids for energy, possibly through enhanced
fatty acid oxidation or reduced lipid deposition in adipose tissue. The lower
circulating triglyceride levels suggest a favorable metabolic balance, where dietary
fats are effectively converted to energy rather than accumulating in the bloodstream.

Glucose values remained similar between the groups and were maintained
within physiological limits. The minor differences observed suggest that BioAktiv
supplementation did not significantly affect carbohydrate metabolism. Overall, these
findings indicate that BioAktiv can selectively modulate lipid metabolism without
disrupting glucose homeostasis, promoting efficient energy utilization from fats
while preserving stable blood glucose levels.

The moderate changes in the protein profile, namely the slight increase in total
protein (+3.7%) and albumin (+7.3%) in the experimental group, are consistent with
data reported in studies involving organomineral supplements. Hussein et al. (2021)
showed that the administration of natural calcium carbonate, as well as mineral-
antioxidant combinations, can slightly increase serum protein levels and improve
hepatic metabolism, an effect attributed to the stimulation of hepatic protein
synthesis [5].

This finding supports the hypothesis of an optimized liver function in the
presence of BioAktiv, particularly reflected by the increase in albumin, the main
indicator of hepatic protein synthesis.

The levels of magnesium (Mg), calcium (Ca), phosphorus (P), and iron (Fe) in
the blood serum of rabbits from both groups remained within physiological limits,
without major metabolic alterations. This finding is consistent with the particular
physiology of rabbits, a species in which intestinal calcium absorption is
proportional to dietary intake, with any excess excreted renally.

This characteristic means that variations in calcium intake do not always
reflect changes in serum concentrations, a phenomenon described in detail in the
physiology and nutrition literature for rabbits.

Therefore, the mineral stability observed in our study is in accordance with
physiological expectations [10].

Amylase levels were 18.4% lower in EG Il compared to Control Il
(140.44 £37.34 U/L). This reduction may reflect a decreased pancreatic workload
or lower hepatic stress, suggesting that the administration of BioAktiv could
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contribute to a more balanced enzymatic environment and a reduced demand on
digestive and metabolic organs. Lower amylase activity in this context may indicate
improved efficiency in nutrient processing and reduced strain on pancreatic enzyme
secretion.

In contrast, alkaline phosphatase values were virtually identical between the
experimental and control groups, indicating that overall liver activity remained
stable. This stability suggests that BioAktiv supplementation did not adversely affect
hepatic function, and that liver metabolism was maintained within physiological
norms despite changes in other enzymatic or metabolic parameters.

Taken together, the observed changes in amylase and the stable alkaline
phosphatase levels support the conclusion that BioAktiv can modulate specific
digestive and metabolic processes without adversely affecting liver function.

The reduction in urea (-12.9%) and creatinine (—13.9%) in EG Il suggests a
decreased protein catabolism, which is consistent with studies indicating that mineral
or organomineral supplements can improve nitrogen utilization and reduce hepatic
and renal load. The decrease in amylase activity (—18.4%) without alterations in
alkaline phosphatase is also in line with reports showing that diets with a balanced
calcium intake can reduce pancreatic and hepatic stress in rabbits.

The biochemical values of the blood serum indicate that the administration of
the BioAktiv supplement (400 g/t) had a positive effect on the metabolism of the
rabbits, without causing major imbalances. Observed changes include favorable
adjustments in lipid and protein metabolism, as well as a tendency toward more
efficient utilization of nitrogenous metabolites, while mineral levels and liver
enzyme activities remained within physiological limits. Overall, the data indicate a
balanced and stable metabolic status in rabbits from EG II.

The total feed consumption was similar between the groups; however, on a per-
animal basis, EG Il showed a consumption approximately 2.7% lower
(9.73 kg/rabbit) compared to the CG (10.0 kg/rabbit). This reduction is reflected in
feed conversion efficiency, with animals in the experimental group utilizing the feed
more effectively, achieving a conversion ratio of 3.34 kg feed/kg meat - 17.96%
more efficient than the control group, where the ratio was 4.07 feed/kg meat g,
indicating lower biological efficiency.

The slaughter body weight was higher in EG Il compared to CG Il, which also
explains the higher market price per rabbit in this group (17,8 € vs. 14,9 €). On this
basis, the gross income per rabbit amounted to 12,7 € in EG II, exceeding the value
recorded in CG Il by 29.7%. Profitability, calculated as the ratio of profit to feed
cost, was significantly higher by 55.8 percentage points in EG Il compared to CG I,
reflecting superior economic efficiency.

Conclusions and prospects. Inclusion of BioAktiv (400 g/t) in the rabbit diet
had beneficial effects on growth, metabolism, and economic performance, even
under the post-RHD conditions of the farm. In the reproductive phase, the weaning
rate was slightly higher in EG | (92.0%) vs. CG | (88.7%), while cumulative
mortality during growth decreased by 6.53 p.p. in the experimental group.

At 72 days, EG Il showed increased cholesterol, albumin, and total protein,
along with reduced triglycerides, amylase, creatinine, and urea, indicating improved
lipid—protein metabolism and reduced hepatic—pancreatic stress. Mineral levels (Ca,
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Mg, P, Fe) and liver enzymes stayed within physiological ranges, confirming the
safety of the additive.

Feed conversion improved by 17.96% (3.34 vs. 4.07 kg feed/kg meat), feed
intake per animal slightly decreased, and slaughter weight and income per rabbit
were higher in the experimental group. Profitability increased by 55.8 p.p. compared
to controls.

Overall, BioAktiv enhanced performance, metabolic balance, feed efficiency,
and profitability without inducing metabolic or mineral disturbances, supporting its
use as a safe and effective additive in rabbit production.

The research was carried out within Project 220101: Scientific support for the
utilization of resources in the zooveterinary sector, selection and adaptation of hew
breeds and hybrids, as well as harmless technologies and therapeutic methods under
conditions of climate resilience.
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BIOAKTHUBHA JOBABKA: ITPOAYKTHUBHICTb, METABOJII3M
TA EKOHOMIYHA E®@EKTUBHICTbD Y KPOJIUKIB

Kapaman M.A., I'panaki B.T'.

Jleparcasna yecmanoea Hayionanohuii incmumym npukiaouux 00CaiodiceHs y
CIIbCLKOMY 20CHO0APCMEE Ma 86eMePUHAPHIti MeOUYuHi,
Kuwunis, Pecnybnixa Mondosa, mcaraman994@gmail.com

YV Oocnidoicenni  oyintosascs eniue minepanvhoi 0dobasku BioAktiv na
PenpoOyKmusHi, NPOOYKMUGHI, Memaboniuni ma eKOHOMIUHI NOKA3HUKU KPOIUKIG Y
KOMEPYIUHUX — (DepMepCbKUx YMOB8AaX, HEWoOdGHO YPAdNCEHUX 2eMOopaziuHoI0
xeopoboro (I'XK). BioAktiv — ye minepanshuil npooykm, ompumanuii 3a 00nomo20io
3anamenmo6anoi mexHo02ii, AKa 3acmoco8yE KOHMPOIbOBAHT eNeKMPOMASHIMHI
noas 0 Mmoougpikayii izuxo-xXiMiunux eracmugocmeu cymiwi xapoonamy
Kaavyilo, xaopudy nampilo ma cyivgamy maeuiio. Kinyesuii npodyxm micmumo
36,3% xanvyito ma Odemoucmpye cmabinbhi Qi3uuni xapaxmepucmuxu, HU3bKy
MOKCUYHICTG MaA BUCOKY 0e3neKy Ois meapun i HAGKOIUUHBLO20 cepedosulya.
Excnepumenm npoeoouecs na xomepyitniti kponegpepmi SRL «Sof Festy na
NIEMIHHUX CAMKAX ma iX NOMoMcmesi 3a 080QaKmMOPHUM OUZAUHOM 3 KOHMPOJILHOKO
ma ekchepumMeHmanbHoio epynamu, de BioAktiv é6oounu 6 003i 400 2/m xombikopmy.
Konmponvosani napamempu 6xnouanu nioowHicms, GUICUBAHHS KPOJEHAM 00
8IOJIYUeHHsl, OUHAMIKY POCMY, KOHGepCiio KOpMy, OioXimiunuil npogine Kposi ma
exoHoMIuHY eghexmusHicmb. Xoua penpoOYKMUGHI NOKA3HUKU He HOKA3AIU
CMamucmuyHoO 3HAYYWUX BIOMIHHOCIEU MIJIC 2DYNAMU, BUICUBAHHS KPOJEHAM OYII0
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suwuM Y 00CiOnii 2pyni sk nio uyac eionyuenns (92,0% npomu 88,7%), max i
nPOMs2OM YCb020 nepiody 6i0200ieii 00 3a60i0 (82,0% npomu 75,5%). [oxasnuxu
POCMY 8KA3Y8ANU HA NO3UMUBHUL 8NIUE 000ABKU, 3a0iliHa 6a2a 6 OOCNIOHIL epyni
oyara na 18,3% euworo nopienano 3 xoumpoawvhoio. Kpim mozo, xoeghiyienm
Kougepcii kopmy nokpawueca na 17,96%, wo ceiouums npo euwy 6Gionociuny
eppexmugnicmo. bioximiuni ananisu kposi nokasanu, wo esedenHa BioAktiv we
BUKTUKANIO MeMAaboNiuH020 OUCOANAHCY, 6CI 3HAYEHHA 3ANUATUCT 6 MeXHCaX
@izionoziunux 3nauenv. OOHAK, OOCTIOHA epYNa NPOOEMOHCMPYEALA MemAabOiUHUL
npo@ine, wo ceiduums npo epekmueHiue BUKOPUCMAHH 1iNi0ie ma OLIKi8, npo wjo
C8iOUUMb NIOBUWJEHHA 3A2ANbHO20 XOAECMEPUHY, 3HUMICEHHA mpuaiiyepudie ma
BHUJICEHHS Di6Hs ceyosuHu ma Kpeamuniny. Exomomiuna oyinxa eussuna sHi
nepesacu 6 00pobieHux epynax, npubymox 36invuuscs Ha 28—30%, a
ehekmusHicmb KOPMOBUX GUMPAM NOKPAWULACS Oitbul HIJIC HA 55 8i0COMKOBUX
NYHKMig NOPIGHAHO 3 KOHIMPOTLHOK SPYHOTO.

Peszynomamu niomeepoxcyroms euxopucmanta BioAktiv ax gyuxyionanvrol
KOpPMO80Oi 006a8KU 6 KOMePYIlIHOMY KPOMIGHUYMSI, A MAKONHC PEKOMEHOYVIONbCs
nooanbuli 00CHiONHCeHHs 34 CMADIIbHUX CAHIMAPHUX YMO8 O/ NOGHOI nepesipKu
cnocmepesicy8anux egexmis.

Knruoei cnosa: BioAktiv, dobaska, Kporuxu, NOKA3HUKU pOCMmy, Memaboizm,
PENPOOYKMuUBHA NPOOYKMUBHICMb, eKOHOMIUHA eheKmueHicmy.




E®EKTHWBHE KPOJIIBHULTBO 1 3BIPIBHULITBO

185

YK 636.92.053.112.385.4
DOI: https://doi.org/10.37617/2708-0617.2026.12.185-198

KJITHIYHI TAPAMETPH OPTAHI3MY KPOJIIB 3A PI3HUX
TEMIIEPATYPHUX PEKUMIB

KoBanpuyk L.I., doxmop semepunaprnux nayx, , npogpecop, irenakovalchuk@ukr.net,
Konowmiens L.A., kanoudam eemepunaprux Hayk, OoyeHm,
Myunsak T.0., kanoudam eemepunaprux Hayk, OOyeHm.

JIvsigcokull HaYioOHAbHUL YHIGEpCUmMem 8emepUuHapHol MeOuyuru ma
biomexnonoaiti imeni C.3. Iicuywvkoeo,
eyn. Ilexapcora 50, m. Jlvsis, 79010, Yrpaina

YV cyuacnux ymosax inmencusnoco meapumHuymea o0co0OIU8020 3HAYEHHS
Ha0Y8A€e OOCNIONHCEHHS BNIUSY MEMNEPAMYPHUX PENHCUMIE OOBKILIA HA KATHIYHULL I
Qizionoziunull cman OpeaHizmy CilbCbKO2OCHOOAPCHKUX MBAPUH, aoddice came
MIKPOKIMam 8U3HAYAE PigeHd iX NPOOYKMUBHOCHI MA CMIUKICMb 00 3AX80PI0BAHD.
Ocobnugo ye cmocyemvcs Kpoaig, AKI € HAO36UYAUHO YYMAUBUMU OO0 3MiH
memnepamypu ma 601020CNi, Wo MOICe NPU3BOOUMU 00 NOPYULEHb 0OMINY PEYOBUH
i 3HudcenHs ocummeszdamuocmi. Memoio nposedenozo O0ocniodxcenus 0y10
6CMAHOBUMU XAPAKMED 3MIH OCHOGHUX (DI3I0I02IUHUX NAPAMEMPI6 KPOLIE 3a YMO8
ympumanHa i3 nepioouyno niosuwenoro memnepamyporo  (28-30°C)  ma
nonudicenoro memnepamyporo (2—5°C) npomszom Oecsmu 0i6 excnepumenmy, da
maxoxc oyiHumu  iHghopmamuenicme  iH@pavepsonoi mepmozpadii Ak  He
IHB8A3UBHO20 MmOy 0IaeHOCMUKU MEeNI08020 Ma X010008020 cmpecy. Ompumani
pe3yibmamu ceiouams, Wo memMnepamypHi pexcumu 008K MAIOMb 8UPANCEHUU
6NIU6 HA KMIHIYHUL ma ¢hizionoziunuil cman Kponie. Y pezynomami 00CnioNceHHs
6CMAHOBNEHO, Wo Y Kpoaig I OocnioHoi epynu, sKuUX ympumyeanu 3a YMO8
niosuujenoi memnepamypu, cnocmepieanacs euwa memnepamypa mina na 2,8 %,
yacmoma nyavcy Ha 20,8 % (P<0,01), uacmoma ouxanns (P<0,01), a maxooc
sipocione snudicenns macu mina (P<0,01). Bcmanoeneno 3HudcenHs Cnojcuants
KOpMY mMa nOO0BOEHE CHONCUBAHHS 800U NOPIBHAHO 3 KOHMPOJIEM, WO C8IOYUMb NPo
NnopyuilenHss 800HO-KOpM08020 banancy. 3a Odanumu mepmozpagii cmanoeieno
nioguwenHs memnepamypu nosepxnesux oiianok miia (0xo, ocHoea 8yxa, uepeena
OinanKa, nax, 2pyoua oinanka xpeoma, 3aoui kinyiexu) (P<0,05), wo niomeepoicye
PO3BUMOK MENI0B8020 CMpecy Ma CUCmeMHe NOPYUWeHHs. mepmope2yasayii. ¥ kponie
11 0ocnionoi epynu, AKux ympumyeanu 3a yMos HU3bKoi memnepamypu, 6CMAaH081eH0
3HUMNICEHH memnepamypu mina Ha 3,6 %, niosuwenns yacmomu nyavcy na 15,0 %
(P<0,05) 6e3 3min y uacmomi OuxXamHsi, a maKoxtc 3Hudxicenns macu mina na 4,1 %
(P<0,05). Bcmanoeneno 30inbuenHs CHOJCUBAHHS KOPMY MA  3MEHULeHHs.
CHOJICUBAHHA 800U  YOBIYl NOPIGHAHO 3 KOHMPOLEM, WO CGIOYUMb NPO
KOMNEHCAMOPHI peaxyii opeanizmy Ha Xo10008ull cmpec. 3a oanumu mepmozpagii
y kponie Il epynu cnocmepieanu 3HUNCEHHA MmeMnepamypu uepesHoi OiAHKU, Naxy
ma 3aouix kinyieox na 27,5-43,7 % (P<0,05), wo niomeeposicye 0Xon00xicenHs
nepugepuynux OLIAHOK Mina ma adanmayiio 00 HU3LKUX MeMNepamyp.
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Knrouosi cnosea: kponi, KniHiuHi NOKA3HUKU, MEMNEpamypa, nyivc, OUXAHHS,
ingpauepsona mepmoecpagis, menniosizop.

AxTtyanpHicTb. K Bigomo, Oynp sKi 3MIHH TeMIEpaTypHHX YMOB
HaBKOJIMITHBOTO CEPEOBUIIAa BU3HAYAIOTH BiIMIHHOCTI peakIliii opraHizMy pi3HHX
BUIB TBAapHH, a MBUIKICTH a/IallTaIlii 1O HUX 3yMOBJICHA (D)YHKIIOHAJILHAM CTaHOM
oprauiamy [l, 2]. TemmepaTypHHif TOMEOCTa3 OpPraHi3My TBapHH IIiITPUMYETHCS
PI3HMMH PpEryJITOpDHUMH MEXaHi3MaMHu 1 3aJieKUTh BiJ Buay TBapuHu [3, 4].
BcranoBineHo, 1110 HaOUIBIN Yy TIAMBUMH A0 3MIHU TEMIIEPATYpH JAOBKULIS € KO,
110 TOB’SI3aHO 3 BIJICYTHICTIO IMOTOBHX 3aJI03 B iX opraHi3mi. ONTuMaibHi yMOBH
YTPUMaHHsS KpOJIB IepeadayaroTh TemrepaTtypy B Mexax 15-25°C ta BigHOCHY
BOJIOTICTh 55—65%. Di3i070TIYHI MOKa3HUKHM BKJIFOYAIOTh YaCcTOTY JAUXaHHsA 35-60
BIMXIB 32 XBHJIHHY. Y JOPOCIHUX OCOOHH MyJbC craHoBuTh 120—150 ymapie 3a
XBUIIMHY, TOJI K Y KPOJICHAT BiH csArae 6mu3pko 180 ymapis 3a XBIIIHHY.

Perymsmis TemmepaTypHOTO TOMeocTasy OpraHi3My KpoJliB Ta IIpoIec
TEIUTOBiIIadi, O BiAOyBa€eThCS BHACTIJOK BUMIAPOBYBAaHHS BOJIOTH CIIPSIMOBaHA Ha
Te, 00 YHUKHYTH MEperpiBy abo CHILHOTO BUNAPOBYBaHHS BOJIOTH. BeraHoBIeHO,
IO MiABUINEHHS TeMIIepaTypHu 1oBKiLIA moHax 30 °C BIUIMBA€E HA OPTraHi3M KpOJiB,
3MYIIYIOYH X aKTHBI3yBaTH PI3HI MEXaHI3MH TEPMOPEryJiiii (3MiHa MOJI0XKEHHS
TiNa, 301JIBLIICHHS YacTOTH AMXaHHs) [5, 6]. OnHak 1i MexaHi3MU MOXYTh HE OyTH
e(peKTUBHUMHU 3a EKCTPEMaJbHUX TEMIIEpaTypHUX YMOB, IO IPU3BOIUTH 10
MOpPYILIEHb TapaMeTpiB KPOBi, €HJOKPHHHOI peryJisiii, IMyHHOT Ta perpo yKTUBHOT
(byHKIIIT, 3HUKYE IXHIO IPOAYKTHBHICTS 1 301J1bLIY€E KiJIKICTh 3aru0nux TBapuH [7,
8, 9].

3a panumu 103Bsika M.O., Jlecuka S1.B. 3i cniBaBTopamu, (2025) B ymoBax
TEIJIOBOTO CTPECy 3pOCTa€ BMICT TEPBUHHMX 1 BTOPDMHHHX IIPOXYKTIB
MEPOKCUIHOTO OKHUCHEHHS JIIJiB Yy KpPOBI KPOJIB Ta 3HWKYETHCS aKTUBHICTH
AHTHOKCHJIAHTHHX CH3UMIB Yy epUTpoIHTax KpoBi kpouis [ 10]. [ToTpiOHO 3a3HaYNTH,
IO TiJBHIIEHA TEMIeparypa Ta BOJOTICTh HETATHMBHO BIUIMBAIOTH Ha KpOJIB,
CIPUYMHSIOUN 3HIDKCHHS alleTUTy, BTPATy Bard, IOTIPLICHHs 3arajJbHOTO CTaHy
TBapUHHU, 3HIKEHHsS PENpOIyKTUBHOI 3/1aTHOCTI, SKOCTI 1 KUIBKICTH MOJIOKa Y
kposiemartok [11]. ocmimkeHHs (i3i00ri4HOr0 cTaHy OpraHi3my KpoJiB 3a pi3HHX
TEMIEPaTyPHUX YMOB JOBKULIS BIAKPUBAIOTH MOXKJIMBOCTI Il PO3POOKH METOIB
MIJBUILEHHST X PpE3UCTEeHTHOCTI Ta upoayktuBHocTi [12, 13]. BuBuyeHHs
aJanTalifHuX MOXKJIMBOCTEH OpPraHi3My KpONiB y CTPECOBHX YMOBax 3a pi3HHX
TEMIEPaTypPHUX PEXHUMIB MOXe OyTH BHKOPHCTAHO JJIsI HAYKOBO OOTPYHTOBAaHOI
PO3pOOKH ONITHUMAJIBHUX CTPATErii yTpUMaHHs TBAPHH Y HECTIPUATINBUX YMOBaX.

Meta pocaimxkennsi. Metoro po0oTH OyJIO JOCITIUKEHHS 3MIiH OCHOBHHX
napaMeTpiB (i3i0NOTiYHOrO CTaHy OpraHi3aMy KpOJiB 32 PI3HHX TeMIIepaTypHHX
PEXUMIB: ONITUMAJIBHOTO, TiJIBUIIEHOTO Ta 3HI>KEHOTO.

Martepiamn i meromm gocaimkeHHsl. JIOCHIIDKCHHS BHKOHYBAJWCS B
naboparopii kadenpu HoOpMaiabHOI Ta maToJoridyHOi ¢isiomnorii imeni CremaHa
CrostHOBChKOTO Ta y BiBapii JIBBIBCBKOIO HAI[lOHAIFHOTO YHIBEPCHTETY
BETEPMHAPHOI MenuuuHu Ta OioTexmosorii imMeni C.3. KMIBKOTO Ha KpOJSX
TEPMOHCBKOT mopoau. TBapuH yTpUMyBajdM B MNPUMILICHHI 3 pEryJibOBaHUM
MIKpPOKJIIMATOM, OCBITJIEHHSIM, Yy CITHacTHX KIiTKax po3mipom 50x120%30 cm
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BIAMOBITHO 110 YMHHHMX BETEpUHAPHO-caHiTapHUX HOpM. KpousiB dopmyBamu 3a
TPHHIMIIOM aHAIOTiB (BiK, Maca Tijia, KIHIYHUI CTaH) y TpyIH mo 5-6 TBapud. Jis
TOMIBII KpPONIB YCIX TPYyI 3acTOCOBYBAJM CYXHH THII, SKHA TependadaB
BUKOPUCTAHHS TIOBHOPAIiIOHHUX TPaHyJIhOBaHUX KOMOIKOpMiB, 30aJTaHCOBAHUX 3a
BCiMa IMOKMBHUMH PEUOBHHAMH U €HEPTI€I0 1 BAKOPUCTaHHS BOAU 0e3 00MEeKeHHS.
KponiB KOHTpONBHOI Tpynu YTPUMYyBald y NPUMIMIEHHI 32 ONTHMAIBHOI
peKOMeHI0BaHo1 TeMIiepaTypu JoBKULI 15-18°C Ta BimHOCHOT Bomorocti 50-60 %
(ontumasbHa BoJioricTs). Kpomnis I mocmifgHOT rpymu yTpUMyBaid y OpUMIICHHI 3a
NepiOANYHO MiIBUIIEHUX TeMmreparyp AoBKuLi 28-30 °C Ta BIIHOCHOT BOJIOTOCTI
40-50 % (cyxe moBiTps, HU3bKa BOJOTICTh). KpousiB mpyroi AOCHiAHOI Tpymu
YTPUMYBaJIM y TPUMILIEHHI 32 IMOHIKEHUX Temreparyp Aokt 2-5 °C Ta
BigHOCHOI Bosorocti 60-70 % (BuCOKa BOJIOTICTB). YMPOAOBK MEPiOAy
JIOCJTIJPKEHHS] KOHTPOJIIOBAIM IOKA3HUKH TEMIIEPATYPH Ta BOJIOTOCTI MPUMIILECHHS
3 ypaxyBaHHIM 1HIEKCY TEMIIEpaTypH Ta BOJOTH 3a JOIOMOTOI0 TEPMOTIrpoMeTpa
Trotec BL30 3 peectpami€io naHuX.

VY mepiox npoBeneHHs ekcriepuMeHTiB (Ha 60-y 100y JKUTTS — MiArOTOBUYHUi
nepion, a Takox depe3 5 1 10 mib excmepruMeHTY) y TBapHH YCiX TPyl BU3HAYATIH
KIIHIKO-(i310JIOTiYHI TOKa3HUKU OpraHizMy. TemmepaTypy Tila BHMIpIOBad
peKTampHO 3a gomoMoror ImdpoBoro Tepmomerpa Vega MT 519 mumsaxom
BBEJICHHA HOTO B MpsAMY KHUIIKY KpoiiB Ha 2-3 cM mpoTsaroM 1 XBWIMHH.
JocnikeHHsT apTepialbHOrO IMyJbCY NPOBOAWIM Ha CTETHOBIM aprepii, xae
MiIpaxoBYBaJIN KUIBKICTh IYJBbCOBHX XBHJb 32 1 XBWIMHY. YacToTy OUXaHHS
BU3HAYAJIH IIUIAXOM Bi3yaJIbHOTO MiJIpaxyHKy pyXiB Kpuil Hoca 3a 1 xBunuHy. Macy
TiJIa TBAPUH BU3HAYAIIM 3@ TOTIOMOT'0I0 €JICKTPOHHKX Bar Jyis TBapuH Momert 6551.
TepMoMeTpir0o pi3HUX OUISHOK TIOBEPXHI Tia KPONIB MPOBOMWINA IIIISIXOM
po3mimeHHs udpoBoro 6e3koHTakTHOrO TepMoMeTpa Arhimed Ecotherm ST300 B
NpsIMOMY KOHTAKTi 3 BiJNOBIIHUMHU JIiNsHKaMH (OKO, OCHOBa ByXa, 4YepeBHA
IUITHKA, TUISHKA Taxy, TpyAHa MUISHKA XpeOTa, 3amHi KiHIiBKNM) [14, 15, 16, 17].
JonatkoBo, A OWIHKH TEMIIEpaTypH Pi3HUX IUISTHOK ITOBEPXHI Tijla KPOJIB
MPOBOMMII  iH(QpadepBOHY TepMorpadiro 3a JIOTIOMOTOK  TEIUIOBI3IHHOTO
MoHOKysipa Taipan TM25-384 [18, 19]. YrpumanHs TBapuH Ta BCi MaHIMyJIsALii
MPOBOJIMIIA  BIAMOBIAHO JO TMOJOXEHb «3arajbHUX €TUYHUX [PUHIIMIIB
eKCIIEPUMEHTIB Ha TBapuHax», yxBajeHux [lepunM HamioHanbHHUM KOHrpecom 3
6ioetuku (Kuis, 2001) Ta «EBporieiicbkoi KOHBEHIII1 PO 3aXKUCT XPeOSTHUX TBAPHH,
SIKi BHKOPHUCTOBYIOTBCSI ISl €KCIEPHMEHTAIBHUX Ta IHIIMX HAayKOBHX IiIei»
(CrpacOypr, 1986) [20]. CrarucTUuHHiI aHali3 OAEPKAHUX HUPPOBUX JAHUX
OpPOBOJMIM 3a JONOMOrow mnporpamu Statistica mns Windows XP. Ilicns
MOPIBHSAHHSA JOCII/UKYBaHMX MOKA3HUKIB Ta IXHIX MDK TpyNOBHX pI3HHIb
BUKOPHCTOBYBaNH t Kputepiit CThioieHTa, a pe3yNbTaT BBRKAIN BIPOTIAHUM MiCIIs
P<0,05 [21].

PesyabraTu nocaixkenns. JloBeqeHo, 110 3a yMOB HiJIBUIIEHOT TEMIIEPATYpH
Ta BOJIOTOCTI TIOPYIIYIOTHCS TOMEOCTATUYHI MEXaHi3MH SIKi HETATUBHO BIUIMBAIOTH
Ha (pYHKI[IOHYBaHHS OpraHi3My TBapWHHM, III0 BHMarae NPOBEICHHA SPEKTHBHHUX
3aXO0JiB JUIA TIOM AKIICHHS Jii TEIUIOBOrO cTpecy. Pe3ynbTaTé IOCHTITKEHHS
MOKA3HUKIB  KIIHIKO-(Di3i0JIOTIYHOTO CTaHy OpraHi3My KpOJiB 3a  pi3HHX
TEeMITepaTypHUX PEKUMIB HaBeZeHi y Tabm. 1. YcraHoBieHo, mo Ha 60-y 100y XUTTS
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— MiroToBuMii Mepios — TeMIeparypa Tijia KpoJliB ycix rpyn konusanacs Bij 38,8°C
10 39,0°C, myssce — 130,4-135,8 ya1./XB., KiIbKIiCTh AUXAIBHUX PYXiB — 55,2-58,4 nux.
PYXiB /XB, 0 TIepedyBaio B Mekax (i3i0I0TiHHOI HOPMH [UIS TaHOTO BUTY TBApPHH.

Uepes 5 nib ekcriepuMeHTy y KOHTPOJBHIHN TPYIIi TBApWH KIiHIKO-(i310I0Ti9HI
MOKA3HUKH TepeOyBali y Mekax (i3i0NoriqHoi HOPMH U JAHOTO BHIY TBapHH. Y
xposi 1 mocmiaHoi rpymu Temmeparypa Tina migsuiryBaiaca ao 39,7+3,30 °C, a
kpomiB Il mocmigHoi rpynm Aemio 3HWKyBanacs, MOPIBHAHO 3 KOHTpoieM. Yactora
OyIbCy B KPOJiB jAocrmimHux rpyn Oyma Bumoro Ha 15,3 % i 9,6 % (P<0,05)
BI/INOBITHO, 110 MOB’SI3aHO 3 TEMIIEPATYPHUM PEXMMOM Y AaHHMX rpynax. Yacrora
nuxanss y TBapud 1 (P<0,01) i Il mocimiaHux rpym 3poctaia MOPiBHAHO 3 KOHTPOJIBHOT
rpyHoIo.

Yepes 10 1i6 ekcriepuMeHTy He BHSIBIICHO BIPOTIHHUX BIXHIIEHb y YHCIOBOMY
3HAYCHHI TEMIICPATyPH Tijla TBAPHH, MPOTE CIIOCTEPIrajid TCHACHIIIO 10 301TbIICHHS
IIBOTO MOKa3HUKa Y KpodiB | mocmignoi rpymy, mo cranosmio 40,0+£2,10 0C. Yacrora
nynbey y KpodiB pocninsoi I ta Il rpyn migsuinyBanacs va 20,8 % 1 15,0 % (p<0,01)
BiAnoBinHO. YacToTa AMXaHHS y TBapHMH IIEpPIIOi JOCITIIHOI Tpymu Oyia BHILOIO
(P<0,01). LIi 3miHM TemmepaTypu Ta BOJIOTOCTI Oe€3MOCEpeAHbO BILIMBAIM HA
(hizioJOTiYHI TPOIIECH B OPraHi3Mi KPOJIiB, aipKe IiJ 9ac TilmepTepMii aKkTHBYIOTHCS
MeTaboIIvHI MeXaHi3MH, CIIPSMOBaHI Ha 3a0€3MeUCHHS €HepTil U TepMOPETYIIIIil
tBapuH. Y Il mocnmiaHOi rpyny MOKa3HHK YacTOTH JMXAHHS 3aJIMINABCS HA PiBHI
KOHTPOJIFO, M0 IMIATBEPIXKYE BIACYTHICTh HETaTHBHOTO BIUIHBY 3HIDKCHOT
TeMIepaTypy HABKOJHMIIHBOTO CEPEIOBHINA HA TEPMOPETYJISILIII0 KPOJIIB.

Taoauns 1. KniniuHi nokasHUKM opradismy KpoJiB 3a pi3HMX TeMIepaTypHHUX
pexumiB, M+m; n=5

Kniniko-¢izionoriyHuid MoKa3HUK
I'pyma TeMmIieparypa Tijia, JIXAHHS,
py P ngp TyJIBC, YI/XB X pyxiB/xB
60-a mo0a KUTTA (MOYaTKOBHH IEPio)
KoHTponb 38,8+£3,76 130,4+6,32 55,2+3,84
Hocmin 1 38,9+2,50 135,8+9,40 56,0£3,47
Hocnin 2 39,0£3,41 132,6+7,84 58,4+2,91
UYepes 5 mib ekcepuMeHTy
KoHTponb 38,9+£3,13 137,6£6,20 57,2£3,78
Hocain | 39,7+3,30 158,6+7,49* 85,4+3,30**
Hocain 2 38,0+3,50 150,8+8,25* 61,8+4,53
Yepes 10 nib ekcriepuMeHTy
KonTpons 38,9+2,52 134,4+7,60 54,8+3,62
Hocain | 40,0+£2,10 162,4+9,80** 90,8+4,50**
Hocin 2 37,5+3,40 154,6+8,45* 50,2+3,45

Mpumitka: y yiu mabruyi i HACMYNHUX CMAMUCMUYHO GIPOCIOHI DI3HUYI
8PAX08Y8ANU NOPIGHAHO 00 GUXIOHO20 6iK06020 nepiody (60-a doba acumms) ma
nosuaueni: — P<0,05; ** —-P<0,01; *** —_P<0,00].

3a maHUMM JiTEpaTypH, KPOJi XapaKTePHU3YIOThCS BUCOKOIO UYTIMBICTIO JO
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rineprepMmii: 3a TeMmneparypu noBitTpst 42—43 °C y HUX OCTYNIOBO (POPMY€EThCS CTaH
TEIUIOBOTO ~ cTpecy, Toai sk mpu 44-45°C cmocrepiraeTbcs KpUTHIHE
MEPEBAHTAKCHHS TEPMOPETYJSITOPHUX MEXaHI3MiB, IIO MOXE INPH3BOAUTH IO
JeTadbHAX HAcHiaKiB. HaToMicTs HU3BKI TemiiepaTypu B Mexkax —30—40 °C TBapuHU
MEPEHOCATh BITHOCHO CTiMKO, XOYa TaKi YMOBH CYIIPOBOUKYIOTHCS 3HIDKCHHIM
IHTEHCHBHOCTI BIATBOPIOBAJBHUX IIpoIiecis [22, 23, 24].

OnHIM i3 TIOKa3HUKIB, 0 XapaKTePU3yIOTh (i310JIOTIUHUIT CTaH OpraHi3My
TBapHH, € X KUTTE3NATHICTH 1 MOKA3HUKK MacH Tiya. [IpoTsrom mociiay Ta micis
3aBepIICHHs IPOBOIMIN OOJIIK MPOJYKTUBHOCTI TBAPHH: 30€peKEHICTh MOTOJIB’ S
y Bcix rpymax crtaHoBwio 100 %. IloxasHuku Macu Tijia KpOJIB 3a pPi3HUX
TEMIEpaTypHUX PEKUMIB HaBeleHi y Tabm. 2. 3a pesysibTaraMd OTPUMaHHX
JIOCITI/PKEHb BCTAHOBJICHO, 110 Ha 60 100y XUTTS — MiArOTOBYMH mepiox — mMaca
TiJla KPOJIIB yCiX rpyn KonuBanacs B Mexax 1120,0+18,1 — 1150,0+17,8 r.

Tabauus 2. [loka3HUKHM MacH TiJIa KPOJIiB 32 Pi3HUX TeMIIePATYPHUX PesKUMIB,
r; M+m; n=5

Bik, n1i6 KonTpoin Hocain 1 Jocmig 2
60-amota 1120,0+18,1 1130,2+15,3 1150,0+17,8
(moyaTkoBHI 1EPiOT)

Yepes 5 71i6 1400,6+20,4 1380,6+19,3 1490,8+16,4
Yepes 10 i6 1822,4+185 | 1690,0£23,9** | 17482+19,6*

UYepes 5 mib6 ekCIepuMeHTY Y KOHTPOIBHIH IpyIli TBAPUH Maca Tijda KpOJIIiB
cranoBmwia 1400,6+20,4 r. B I-it gociignii rpymi Oyja HIKYOK 1 CTaHOBWIIA
1380,6+19,3 1, Ha Tui BUIOro 3HaueHust B [I-i gociiaHii rpyrmi.

UYepe3 10 ni0 excrniepuMeHTy B KOHTPOJIBHIM Tpyri TBapuH Maca Tina
craHoBmia 1822,4+18,5 r, Ha TJIi HIDKYOTO 3HAYCHHSI B JOCIIIHUX TPyIax KPOJIiB.
Biporiane 3HmkeHHs Macu Tijia kpouiB Ha 4,1 % B II-it qocmigHii rpyri moB’si3aHO
3 3HWKEHOI0 TEMIIepaTypolo TMOBITpS y mpuMmimenHi. Takox, BiaMivanu
MiBUICHHS CIIOXXMBAaHHSI KOPMY Ta 3HIKEHHS CIIOKMBaHHS BOJAM BJIBIYI,
TBapHHAMH JIOCHIZHOI ApPYroi TpymnH, IOPIBHAHO 3 KOHTpoieM. Hamri naHi
Y3TODKYIOTBCSI 3 JIAaHUMHM JITEpaTypH, J€ BKa3aHO, IO 32 CYTTEBOTO 3HIDKECHHS
temneparypu (-20°C) kpousii CIOXKHBAlOTH OiNbllie KOPMY, alie POCTYTh MEHIII
IHTEHCHBHO [6].

BapTo 3a3HaunTH, MmO KpOJi BiAPI3HAETHCS BUCOKOIO EHEPTI€I0 POCTY B
PaHHBOMY Billi, 3MaTHICTIO gocsaTaTd y 60 1mib xuBoi Macu 2,0 KT, 1110 MOXKIIUBO 3a
YMOBH TIOBHOI[IHHOTO JKUBJIEHHS, TOOTO 30aaHCOBAHOCTI palliOHIB 3a BCiMa
MOXUBHUMHU CKJIQJIOBIMH 3 YPaxyBaHHSAM MAaKCHUMAaJbHOI KUTBKOCTI JIMITYIOUHX
KOMITOHEHTIB KOpPMY Ta X MepeTpaBHOCTI, a TAKOXK ONTHMAIbLHUX TeMIEpaTypHHUX
yMoOB [25, 26, 27]. BecTaHoBNEHO, SKIIO MOBITPS B NMPUMILIECHHI MPOTPIBAE€THCS 110
30°C i Bume, TBapMHM CTAlOTh MIIIBUMHM, IXHS PENPOJYKTHBHA 31aTHICTh
3HWKYETBCS, TMIJBUIIYETHCS PU3MK TEIUIOBHX YIapiB 1 PO3BHTKY i1H(QEKIIHHUX
3axBOpIOBaHb [28, 29].

OTpumaHi pe3ynbTaTd CBiI4aTh, IO TEMIEPaTypHI HMOKa3HUKH IOBEPXHEBHX
JUISTHOK TiJIa KPOJIB 3MIHIOFOTBCS 3aJIe)KHO BiJI YMOB YTPHMaHHS, IO BioOpaxae
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ajanTamiifiHi MexaHi3mu TepMmoperyiii. Ile miaTBepIpKye 3MaTHICTH OpraHizmy
KpOJIiB pearyBaTH Ha KOJMBAHHSA TEMIEPAaTypHOTO PEXMMY LULIXOM HepeOymoBH
(i3ioNOTiYHAX TPOIECiB, CHPSAMOBAHMX HA MiATpUMaHHA Tomeocrtasy [30].
TemmeparypHuI pO3IOIIT HA MOBEPXHI Tila KPOJIB XapaKTEPU3YETHCS HASBHICTIO
OKPEMHX 30H i3 pi3HUMH TIOKa3HUKaMH (Tabir. 3).

Y KOHTPOINBHIN TPyHi cepen yCix AOCTiHKYBAaHUX AULTHOK HAWBHINI 3HAYCHHS
3adikcoBano B obmacti oka (30,2 +3,70 °C) ta ocHoBu Byxa (22,9 + 3,50 °C). Taxki
BUCOKI TEMIlepaTypHi MOKa3HWKH, Ha Hally IYMKY, MOXYTb OyTH IOB’si3aHi 3
BHCOKOIO (DyHKIIIOHAIFHOIO aKTHBHICTIO FOJIOBHOTO MO3KY, SIKUi1 3a0€31e4y€e HEPBOBY
PETYJILII0 yCiX OpPraHiB i CHCTEM OpraHi3My, 1 pO3TaIllOBYETHCS y AaHil AUTIHII. [
OULSIHKM  Tia MajM HIDKYl TeMIepaTypHi TOKa3HHKH, IO CBIIYUTH MPO
HEOJTHOPITHICTH TEIUIOBOTO MOJIs Ta (PyHKIIOHAIBHY POJb OKPEMHX 30H Y Ipolecax
TepMOPETYJISALIII.

Tabuuus 3. TemnepaTtypa noBepxHeBUX JISHOK TijIa KPOJIiB 3a pi3HUX
TeMIepaTypHuX pesxkumis, °C; M+m; n=5

Jinsuaka Tina KonTpois Hocmin I Jocmig 11
Oxo 30,243,70 37,4+3,32* 31,7+43,84
OcHoBa Byxa 22,9+3,50 29,8+2,40* 21,0+3,27
YepeBo 18,5+2,08 23,6%3,20 10,4+2,80*
ITax 17,6+£2,50 25,2+2,60* 13,8+2,75
Cpymm 16,0£3,41 27,412 84* 15,5+2,91
3a1Hi KiHIIBKH 13,242,14 20,0+2,10* 9,0+2,05*

3a pe3ynbpraTaMy OTPUMaHHX JOCIiKEHb BCTAHOBIICHO, LII0 Y TBAPHH JOCITiTHOT
I rpym wepe3 10 nmi0 excriepuMeHTY TeMIIepaTypa MOBEpXHEBUX AUITHOK Tiya Oyia
BIpOTiTHO BUIIIOIO B cepenHbomy Ha 23,8 — 35,5% (P<0,05), 1110 Moske Gy TH HACITiIKOM
aKTUBI3aLlil MEXaHI3MIB TEPMOPETYJISILii JUIsl 3HMKEHHSI TEIUIOBOTO HABAHTAXKEHHSL.
30kpema, BHINOK TemiepaTyporo moBepxui Tima (P<0,05) xapakrepusyBaiics
minstaka oka (+23,8%), ocHoBa Byxa (+30,1%), minsaka maxy (+43,2%), rpyaHa
ninsiaka xpe6ra (+71,3%), 3aami kinmiBku (+51,5%) kposis.

VY tBapun nocnigHoi Il rpynu uepe3 10 nib excriepuMeHTy TemIieparypa oka,
OCHOBH ByXa Ta TPYAHOI TUITHKH XpeOTa He BiIPi3HSINCS Bil KOHTPOIIIO, TOMI KOIU
TeMITepaTypa YepeBHOI AULTHKY, TULTHKY MaxXy Ta 3a/HIX KiHIIIBOK Oylia BipOTiITHO
HIKYOK0 Ha 27,5 — 43,7 % (P<0,05), mo mMoxe OyTH pe3ysbTaToOM aganTaliifHuX
IporeciB a00 KOMIICHCATOPHOTO 3HIKESHHS METa00IIYHOT aKTHBHOCTI.

OCKiJIbKM NTOBEpXHEBa TEMIIEpaTypa B Pi3HUX aHATOMIYHMX JIJISTHKAX KPOJIB €
MIHJIMBOIO BEJIMYNHOIO, OyJia IpoBe/ieHa iHppadepBoHa TepMorpadis 3a JONOMOr o0
TeruioBizopa. Ilig gac amamizy TepMorpamu y 4OpHO-OLTIH mamiTpi iHTEHCHBHICTH
3a0apBICHHS MPAMO KOPENIOE 3 TeMIEePaTypPHUMH TOKa3HUKAMH: CBITJII JIJISTHKU
BiJOOpakaloTh 30HW 3 BHUIIOI0 TEMIEPaTypolo, TOMI SK TEMHIIIl BigIOBiTAarOTh
HIDKYMM 3HAYeHHAM. Y palIyXHIH TamiTpi CHHIM Kojip mo3Hadae oOiacTi 3
HU3BKOIO TEMIIEPaTypoIo, 3eJIEHUH BiJNOBi1a€ KIMHATHUM YMOBaM, & MaKCUMaJbHi
TEeMIIEpaTypH Bi0Opa’karoThCs BiATIHKAMH YE€PBOHOTO Ta O1JI0TO.

Ha puc.l HaBeneno TtepMorpaMmy TBapHH y 4YopHO-OLmiH mamitpi. ITim wac
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po3u(pPOBKY TEPMOTpaMH Y YOPHO-OUTIH MAITPi: MO TEMHIIIUI KOMip, TO BHIIE
temrepatypa. OTxe, (QioNeTOBHHA i TEeMHO-CHHII/JOpPHMII KONHOPH BKa3ylOTh Ha
HIDKYi TEMIepaTypd, OCKUIbKM BOHH BHIIPOMIHIOIOTH MEHIIE TeIla Ta
iH(ppauepBOHOTO BUIIPOMIHIOBAHHS.

Ha puc. 1.A HaBemeHO TepMorpaMy KPOJIHKIB KOHTPOJIBHOI Ta JOCHimHOI I
rpynu. AHai3 IeMOHCTPY€ BiIMIHHOCTI Y pPO3IIOiIIi TeMIIEpaTypHHX 30H. Y TBAPHUHU
KOHTPOJILHOI TPYNH BYIIHI PAaKOBHHM Ta KIHIIBKM XapaKTEPHU3YIOThCS TEMHHM
3a0apBiICHHSM, IO BIJNOBITA€ HIDKYMM TEMIIEPATYpPHHM ITOKa3HHKaM, TOJII SIK
MOBEPXHS TyJy0a Ta OCHOBa ByX BigoOpaxkeHi y cipoMy kombopi. JlinsHka oueid
MO3HAa4Ye€Ha YEPBOHMUM KOJIBOPOM, IIO CBIAYMTH PO MiJBHIIEHY TeMIeparypy. Y
KposiKa jociigHoi I rpymu moBepxHs Tyny0a Ta OCHOBa BYX MaloTh cipe
3a0apBIiIeHHs, KIHIIBKY — Oiie, 1110 BIJIIOBIJa€ BUILM TEMIIEPATypPHUM 3HAYCHHSM, a
BYIIHI PakOBHHM Ta OYi TAaKOXX MO3HA4YEHI YEPBOHHM KOJILOPOM, IO BKa3ye Ha
JIOKaJIbHE MiIBUIIECHHS TEMIICPaTypH y IUX JUITHKaX.

Ha puc. 1.b HaBenmeHO TepMorpaMu KpOJHKIB KOHTPOJNBHOI Ta mocmigaoi 11
rpynu. Bi3yanpHWil aHami3 MaNiTPH CBITYHTH TPO BIIMIHHOCTI y pO3MOILNI
TEeMIEPaTYPHUX 30H. Y TBapWH KOHTPOJBHOI I'PYNH BYIIHI PAKOBHHM Ta KiHIIBKH
XapakTepU3yBaIUCS  TEMHHM  3a0apBICHHSM, IO  BIATOBINAE  HIDKYUM
TEeMITepaTypHUM ITOKa3HUKaM, TOAI SIK MOBEPXHS TyIy0a Ta OCHOBA BYX BiZOOpa)eHi
y cipoMy KOJIbOpI, a IISTHKA 04el — y OUIoMy, 1110 BKa3ye Ha BUILLYy TeMOepaTtypy. Y
Kposrka gociiguoi 1l rpynu noBepxHs Tyny0a, OCHOBa ByX Ta KIHI[IBKH MalOTh cipe
3a0apBiIeHHs, TOJI SIK BYIIHI PAaKOBHHM Ta OYl MO3HA4eHi OLIUM KOJIbOPOM, ILO
CBIJIYUTB PO MiJBHIIEHI TEMIIEPATypHi 3HAYCHHS Y LUX JJISTHKaX.

A. Kposi koHTpopHOT Ta B. Kponi koHTpONBHOI T2
nociiaaoi I rpymu nociigaoi 11 rpymm
Puc. 1. Tepmorpama TBapuH y 40pHO-0iiii namiTpi yepe3 10 1i6 ekcnmepumeHTy

Ha puc. 2 HaBeneHo TtepMorpamy, BioOpakeHy Y KOJBOPOBIM IIKai.
KonbopoBa iHTeprpeTariiss JeMOHCTPYE TIpaJi€HT TeMIlepaTypHUX 3HAa4eHb: Bij
HM3bKHX (CHHI BiAITIHKHM) JI0 cepenHixX (3eneHi) Ta BUCOKUX (depBoHi it Oimi). Takwuit
pO3MOALT KOJILOPIB JI03BOJISIE YITKO iAEHTH(IKYBAaTH UISIHKM 3 PI3HUM piBHEM
TEIUIOBOI aKTUBHOCTI.

AHami3z TepMorpaM TIOKa3aB 4iTKi BIAMIHHOCTI MiX KOHTPOJBHUMHU Ta
JOCTIIHUMH Tpynamu. Y KOHTPOJIBHHUX KpOJIMKIB OCHOBa BYX Ta [UISHKA Ouei
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BijloOpakaimucst OiIMM  KOJILOPOM, WIO BIAINOBiNA€ JIOKAIBHOMY IiJIBHILEHHIO
TEMITEpaTypH, TOI 5K TyTyO i KiHIIBKH 37e0UIBIIOT0 Mai YepBOHE 3a0apBICHHS, a
HIDKHS YacTHHA TyJyOa iHOAI TPOSBILLIACA Y CHHIX BINTIHKaX, IO CBITYHATH PO
3HIDKGHHSI TeMIiepatypd. Y TBapuH AochimHoi | rpymm cmocrtepiraiocst OinmbIm
BUpa)KeHE IMiIBHUIICHHS TEMIEPaTypH: YePBOHMIA Ta O KOJIBOPH OXOILTIOBAIN HE
JIMIIIE 04i f OCHOBY BYX, aJie i OBEPXHIO TyIy0Oa Ta KiHIiBKH, III0 BKa3ye Ha PO3BUTOK
TETJIOBOTO cTpecy. Y KpoiukiB mocmigaoi II rpymm Bim3HaueHO iHIIMIA Xapaktep
pO3MoIiTy TeMIepaTypu: OUTHIT KOJIip JIOKai3yBaBCs JIMIIE B JIISHIN OYeH, TOMI SK
Tyiy0 1 Byxa Maiu 4epBOHE 3a0apBJIeHHs, a KIHLIBKH Ta HIKHS IOJIOBHHA TYJyOa
BiIoOpaKaJIMcsl CHHIM KOJBOPOM, IO CBIMYMTH PO 3HIDKCHHS TEMIIEpaTypu y
nepuepuyHUX JAUITHKAaX. TakuM uYumHOM, y JjociiaHii [ rpymi mnepeBaxae
reHepaji3oBaHe IMiIBUIIECHHS TeMIeparypu, ToAi Ak y gjocmimuid II rpymi
CIIOCTEPIraeThCsl KOHTPACTHUH PO3IOALT 13 JIOKAIBHUM IeperpiBaHHsM LEHTPAIbHUX
30H Ta OXOJIOKCHHAM Tiepudepii.

A. Kpoui KoHTpoIBHOT B. Kpomi nocmigHoi [ B. Kponi nocmignoi I1

Ipynu rpynu Tpynu
Puc. 2. Tepmorpama TBapuH y paiixy:xHiii najirpi yepe3 10 1i6 excnepumeHnTy

PesynbraTt TepMmorpadiuyHOro aHajizy IOKa3aJdM HAasBHICTh BHPaXKEHOT'O
TEIIOBOTrO cTpecy y TBapuH | mociiaHoi rpymnu. st HUX XapakTepHe reHepatizoBaHe
I IBULIEHHS TEMIIEPATyPH, IO BiJOOPaKAETHCS y YUSPBOHOMY Ta OLIIOMY 3a0apBiIeHHI
OIIBIIOCTI AHATOMIYHMX IISTHOK (TyiyO, KiHI[BKH, BYIIHI pakOBHHH, 04i). Takuii
pO3MOUT TeMIEpaTypHUX 30H CBIIUMTH NPO CHCTEMHE MOPYLIEHHS MEXaHi3MiB
TEPMOPETYJISILi Ta MIATBEPAXKYE PO3BHTOK TEIUIOBOI'O HABAHTAKEHHS B yMOBaxX
EKCIICpHMEHTY.

OTxe, pe3yabTaTH MAOCIIJUKEHHsS IOKa3ald, IO TEMIIEPaTypHi pPEXUMHU
JIOBKIJUISL MalOTh BUPa’KeHUH BIUIMB HA KIJIIHIYHUN Ta (i310JI0TIYHUNA CTAH KPOJIIB.
3okpema, HiIBHUIICHA TEMIIEPATypa 3yMOBIIIOE PO3BUTKY TEIIOBOI'O HABAHTAXKEHHS
Ta CHCTEMHOTO TMOPYIICHHS TEePMOpPEryJsiilii, TOAlI SK IMOHMXKEHa TeMIepaTypa
BUKJIMKAE XOJIOJOBUIl CTpeCc i3 XapaKTepHHUMH KOMIIEHCATOPHUMH DPEaKI[isIMu,
CHpSIMOBAaHMMH Ha MIATPUMAaHHS ToMeocTa3y. IH¢padepBoHa Tepmorpadis
JIOBOJIUTH CBOO €(DEKTUBHICTH SIK IHPOPMATUBHUH Ta HE IHBA3UBHUI METO/T OIIHKH
(hi3ioNoOTiYHOTO CTaHy KpOJiB 3a pi3HMX yMOB yTpuMaHHi. lle miaTBepmkye
JIOLUIbHICT, BUKOPHCTaHHS y IPAKTHII BETEPUHAPHOI MEIUIMHHM Ta HAayKOBUX
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JOCHIDKEHHSIX Ul PaHHBbOI JIarHOCTHUKM CTPECOBUX CTaHiB, MOHITOPUHTY
aJanTamifHIX MPOIIECiB Ta ONTHUMI3aIlil YMOB YTPUMAaHHS TBapHH.

Bucnosku. 1. Kniniuawii ta Qizionoriunuii cTaH OpraHi3My KpOJiB 3a
PI3HHX TEeMIIepaTypHHX pPEXKUMIB BiI3HAYAETHCS CYTTEBHUMH BiIMiHHOCTSAMH
OCHOBHHX MapaMeTpiB, IO BimoOpakaroTh amanTalliifHi peakmii opraHizMy Ta
3IaTHICTh MIATPIMYBAaTH TOMEOCTa3 B YMOBaX KOJMBAHb MIKPOKIiMaTy.

2. YV xpomiB | mocmigHOl Tpymm, SKMX YTpUMYBaIH y MpPHUMIIICHHI 3a
NepioAMYHO MiABMINEHUX Temmeparyp noBkiuis 28-30 °C, uepes 10 nib
EKCIIEPUMEHTY BHSIBJICHO ITiIBUIIIEHHS TEMIIEpaTypH Tija Ha 2,8 %, 4aCTOTH IyJIbCY
Ha 20,8 % (P<0,01), muxanus (P<0,01), Ha i 3HWwkeHHs macu Tima (P<0,01).
BcraHoBneHO, 3HW)KEHHS CHOXXHMBAaHHS KOPMY Ta ITJIBHIICHHS CIIOXKHBaHHS BOAU
BIBiYi, TOPIBHSHO 3 KOHTpOJIEM. BCTaHOBIEHO WINBHUILEHHS TeMIIEpaTypu
MOBEPXHEBUX JIISHOK Tina (OKO, OCHOBA ByXa, YepeBHA JIIAHKA, JUISHKA Maxy,
rpy/JHa aiisHKa xpedra, 3a/Hi KiHIIBKK) B cepeanbomy Ha 23,8 — 35,5% (P<0,05).

3. YV kponiB II mocmigHOl TpymH, SKAX YTPUMYBalH y TIPUMIIICHHI 32
MOHIKEHUX TeMItepaTyp MoBKULIA 2-5 °C, gepe3 10 nib eKCIepiMEHTY BHUSBICHO
3HI)KEHHS TeMIlepaTypH Tina Ha 3,6 %, MiABHINEHHS 4acTOTH myibcy Ha 15,0 %
(P<0,05) ©e3 3MiH y 4acTOTi AMXaHHS, HA TJi 3HIKEHHS Macu Tina Ha 4,1 %
(P<0,05), migBUIIEHHS CIOXKHUBAHHS KOPMY Ta 3HW)KCHHSI CIIOXKUBAHHS BOAW BIIBiYi,
MOPIBHSHO 3 KOHTpOJIeM. BCTaHOBIIEHO 3HMKEHHSI TEMIIEpaTypy YePEeBHOT AJISTHKH,
JUIISHKY [axy Ta 3aJHiX KiHmiBok Ha 27,5 — 43,7 % (P<0,05).

4. 3a pesynbratamu TepMorpadiqHoro aHaiizy y AociiHii 1 rpyni nepeBaxae
reHepaji3oBaHe IMiBUIICHHS TeMIeparypu, ToAi Ak y gjociimuid II rpymi
CIIOCTEPIra€ThCsl KOHTPACTHUH PO3IOALT 13 JIOKAIBHUM IeperpiBaHHsIM LEHTPAIbHUX
30H Ta OXOJIOKCHHAM Tiepudepii.
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CLINICAL PARAMETERS OF RABBITS UNDER DIFFERENT
TEMPERATURE CONDITIONS

Kovalchuk I.1., Kolomiets I.A., Pundyak T.O.

Stepan Gzhytskyi National University of Veterinary Medicine and Biotechnologies of
Lviv, Lviv, irenakovalchuk@ukr.net

In modern conditions of intensive animal husbandry, research into the impact of
ambient temperature conditions on the clinical and physiological state of farm animals
is of particular importance, since the microclimate determines their level of productivity
and resistance to disease. This is especially true for rabbits, which are extremely
sensitive to changes in temperature and humidity, leading to metabolic disorders and
reduced viability. The aim of the study was to determine the nature of changes in the
main physiological parameters of rabbits under conditions of periodically elevated
temperature (28-30 °C) and reduced temperature (2-5 °C) for ten days of the
experiment, as well as to evaluate the informative value of infrared thermography as a
non-invasive method for diagnosing heat and cold stress. The results obtained indicate
that environmental temperature conditions have a significant impact on the clinical and
physiological condition of rabbits. The study found that rabbits in the experimental
group, which were kept at elevated temperatures, had a 2.8% increase in body
temperature, a 20.8% increase in heart rate (P<0.01), an increase in respiratory rate
(P<0.01), and a significant decrease in body weight (P<0.01). A decrease in feed
consumption and a doubling of water consumption compared to the control group were
observed, indicating a disturbance in the water-feed balance. Thermography data
showed an increase in the temperature of the surface areas of the body (eye, base of the
ear, abdominal area, groin, thoracic spine, hind limbs) (P<0.05), confirming the
development of heat stress and systemic thermoregulation disorders. In rabbits of the
experimental group Il, which were kept at low temperatures, a decrease in body
temperature by 3.6%, an increase in heart rate by 15.0% (P<0.05) without changes in
respiratory rate, and a decrease in body weight by 4.1% (P<0.05) were observed. An
increase in feed consumption and a twofold decrease in water consumption compared to
the control group were observed, indicating compensatory reactions of the body to cold
stress. According to thermography data, rabbits in group 1l showed a decrease in the
temperature of the abdominal area, groin, and hind limbs by 27.5-43.7% (P<0.05),
confirming the cooling of peripheral areas of the body and the body's adaptation to low
temperatures.

Keywords: rabbits, clinical indicators, temperature, pulse, respiration, infrared
thermography, thermal imager
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BIIVINB HAHOCIIOJIYKH MIKPOEJIEMEHTIB HA TEMATOJIOTTYHI
INOKA3HHUKMU KPOJIIB 3A PO3BUTKY TEIIJIOBOI'O CTPECY

lecux £1. B., dokmop semepunapuux nayx, npoghecop,
2l03bBsix M. O., acnipanm,

2Nlernc I'. T., kanoudam c.-e. Hayx,

ZXomuH M.M., xanoudam 6io. HAyK, c. H. C.,

2Kucuis B.O., kanoudam c.-z. nayx.

Ulpozobuybkuii depacasnuii nedazozivnuii yuisepcumem iveni leana Opanxa,
m. [lpozobuy;lesykyv@gmail.com
2Iucmumym 6ionozii meapun HAAH, . JIveis.

3acmocysanns mpaouyitiHux —MexXHONO2IYHUX CNOCO0I8 0N  3HUNCEHHS.
Mennn8o2o cmpecy  KpOiBHUYMEI € HeeeKMuHUM Ha 8iOMIHY 8i0 PISHOMAHIMHUX
animenmapuux 0006a8ok y payioti. Excnepumenmu 6uKonani Ha MOLOOHSIKY KPOJLIG-
ananozie nopoou mepmoucvka 6ina 6i0 35-i do 78-i dobu owcumms. Kponie
YMPUMY8anU 8 YMo8ax 6ieapiio, e CMBOPUNU YMOBU NIOBUWEHOI memnepamypu
008Kinns (nomMipHUtl [ CUnbHUIL MENI08UIl cmpec), 3a 0OPAXYHKOM MEMNEPaAmypHO-
60102ICHUTL iHOeKC cmanosue y medicax 6iod 28,1 00 29,9 °C ma 6i0HoCHOT 8o1020Cmi
610 84,3 00 85,7 %. /lna nposedennsi ocniodcents 6yio cpopmosano KOHMpOIbHY
2PYNy Kpoaie, AKUX YMpumyeaiu Ha CIMAaHOAPMHOMY 2PAHYIb08AHOMY KOMOIKOPMI,
BUCOMOBIEHOMY 6 YMO8aX 2ocnodapcmeéa ma 600i docxouy. Kponi I, I i IIl
O0CIOHUX 2Py CROACUBAU, MAKI JC KOMOIKOPMU, 5K Y KOHMPOJIL, RPOme 8RPO00BIHC
24 200un 3 600010 ompumysanu: I epyna — yunky yumpam — 60 me/n abo 12 me/ke
macu mina; Il epyna — ceneny yumpam — 300 mxe/n abo 60 mxe/xe macu mina; 11
epyna — eepmaniro yumpam — 62,5 mxe/n abo 12,5 mxe/ke macu mina. Iloxasnuxu
KpOogi Kpoaié docniodcysanu na 14-my 006y niocomoguoco nepiody ma na 14-my i
29-my 006u docniddicentsi 3a yMO8 ROMIPHO20 MA CUNbHO2O MENI08020 CMpeC).
Bcmanosneno, wo Haubinbwe upadgceHuli 8NAUS HA 3MIHY 2eMAMONIO02IUHUX
NOKA3HUKIB KPOBI KPONi@ 8I03HAUUNU 3d 000ABAHHS 00 PAYIOHY YUHKY yumpamy i
ceneny yumpamy yi sminu 6yau oOinvuie 8i000pasiceti 3a yMo8 CUIbHO2O MENL08020
cmpecy I Xapakmepuszyeanucs GUWUM 6MICOM epumpoyumie, 2emo2nooiuy,
2eMaAmMOKpUmy, JIetKoyumie ma oxkpemux ix gpopm enpoooexic 00cuiodxicents. Bnius
2ePMAHII0 Yyumpamy GIO3HAUUBCA MEHUE GUPAICEHUMU 3MIHAMU )Y NOPIGHAHHI 3
IHWUMU  3ACMOCO8aAHUMU  00DABKAMU CMOCOBHO KOHMPONIO, WO NOZHAYUNOCS
nIOBUWEHUM DIGHEM 2eMO2N00IHY 3d YMOG NOMIPHO20 MENN06020 cmpecy mda
KibKOCMi 1eUKOYUmis, MOHOYUMi6 ma epanyioyumis 3a yMo8 CUNbHO20 Meni08020
cmpecy na 14-my ma 29-my 000y excnepumenmy.

Kniouosi cnosa: xponi, Kiimunu kposi, yumpamu Mikpoeiemenmis, meniosutl
cmpec.
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AKTyaJbHicTh. B yM0Bax 1100a15HOT0 NOTEIUIIHHS, aHOMaJIbHI TEMIIEpaTypu
JIOBKIJUTSL TIPU3BOISTH IO TEIIOBOTO CTPECY 1 CTAHOBJATH 3arpo3y Uil Tamysi
tapuHHuNTBa [3]. 3a maHMMmu 3BiTY BcecBITHBOI MeTEOPOINIOrivuHOI OpraHizarii
MIPOTHO3YETHCS, IO CepeqHs rI00anpHa TeMuepaTypa B nepion 3 2025 mo 2029 poku
nepesumuTh 1,5 °C, mo mMatuMe cepifosni Hacmiaku ans TBapuHHKHNTBA [7]. Kpomni
3a 010JIOTIYHUMH OCOOJIUBOCTSIMH € Ty TIMBUMH JI0 BUCOKHMX TeMIIEpaTyp JOBKIJIIA,
Yy HUX TYCTHH IMEPCTSHUN IMOKPUB Ta BiJICYTHI IOTOBI 3aJI03H, TEMIIEpaTypy Tija
PEryJIoTh 32 paxyHOK TEIUIOOOMIHY 3 MOBITpSIM Yepe3 Byxa, 3a TaKUX YMOB
nporecu Tepmoperyisinii y Hux oomexeri [10]. OntumanbHa TemmepaTypa AJist
kpouniB — Bif 18 no 21 °C, a Bomorocti — Bix 55 no 65 %. Bucoki temnepatypu
JIOBKIJUISL MOPYIIYIOTH (i3iosioriuHy 1 MeTaboJliyHy aKTHBHICTH OpraHi3My, IO
BUKJIMKAa€ OKCHUAATHBHUI CTpec, MOTipUIye MOKa3HUKH pPOCTYy I PO3BUTKY,
TPH3BOIUTH 10 CKOHOMIUHHX BTPAT ¥ KPOMiBHUITBI [4]. Y TBapHHHHITBI, 30KpeMa
KpOJIIBHHIITBI, 3aCTOCOBYIOTh Pi3HOMaHITHI TEXHOJIOTIUHI PIillICHHS, IO MOTpeOye
paIMKaJIbHUX 3MIH y PEKOHCTPYKIi OymiBellb Ta CHCTeM 3a0e3ledcHHS
BIIMOBIAHMX (QYHKIIHA, IIe¢ NPH3BOIUTL 1O 3HAYHUX CKOHOMIYHHUX BHUTpAT.
ANBTEpHATHBOIO € BIPOBA/KCHHS PI3SHOMAHITHUX aliMEHTAPHUX YHWHHHKIB, 1€
YBEICHHS PI3HOMAaHITHHX JOOABOK 3 010JIOTIYHO aKTUBHUX PEUOBHH J0 PaIliOHY, sKi
€KOHOMIYHO € JICHICBIIMMH ¥ 3a0e3MleduyioTh peHTa0enbHicTh. OmHUM i3
MEePCIEKTUBHUX CIIOCO0IB € BHKOPUCTAHHS MIHEPAJIbHUX PEUYOBHH B OpraHidHid
CTOJIyLll HAHOYACTMHOK, BUTOTOBJICHHX 3a JIOIIOMOTOI0 METOIIB HaHOTEXHOJIOTII,
10 y TOPIBHSHHI 3 HEOPraHIYHUMH iX COJSIMU BOJIOAIIOTH LIMPOKUM CIEKTPOM
0i0OriyHOI i 1 XapaKTepPH3YIOTHCS BHCOKOK TMOBEPXHEBOI 1 KaTaJiTHYHOIO
AKTHBHICTIO, HU3bKOIO TOKCHYHICTIO Ta aJCOPOYIOYMMH BJIACTHBOCTSIMH. Tomy,
JOCTIKEHHST MOP(OJIOTIYHUX ITOKA3HUKIB KPOBI KPOJIB 3a BIUIMBY TEIIOBOTO
CTpecy Ta HOTrO IOM SIKIICHHs 3a BHIIOIOBAHHSA CIHOIYKHM HAHOYACTHHOK LUHKY,
CelleHy Ta TEpMaHil0 LUTPATiB € aKTyalbHHM, IO MOXE IIPU3BECTH [0
PEHTA0ETHHOCTI KPOJIBHHUIITBA B YMOBAX TII00aIBHOTO IMOTEILTiHHS.

Meta pocaigeHHs1 — 3’SCyBaTH BIUIMB BHUIIOIOBAHHS NMHKY, CEJEHY Ta
TepMaHi0 OUTPATIB Ha MOP(OJIOTIYHI MapaMeTpH KPOBI KPOIIB IiCIs BiUTy9IeHHS
332 YMOB MOMIPHOT'O Ta CHIIBHOTO TEIJIOBOTO CTPECY.

Marepianun Ta mMeroau. TBapuH yTpuMyBaJd B HPHUMILICHHI BiBapito y
ciTyacTHX KiiTkax po3mipoMm 50x120x30 cm. Bripomosxk excriepumeHTy 4 roJuHU
Ha 00y MiJBHUIIYBAIU TEMIIEPATypy B IPUMIIICHHI 3a TOMOMOIOI0 PETyJIhOBAHUX
eJIeKTPUYHIX HarpiBadiB MOBITPS, IO CTBOPIOBAJIO YMOBH TEIUIOBOTO CTpecy. 3a
YMOB TIOMipHOTO TEIJIOBOTO CTPECY KpOJIiB yTPUMYBAIH 3a TeMIepatypu Bix 27,8
mo 28,9 °C Ta BimHOcHOi Bosorocti Bim 83,4 mo 87,7 %. 3a yMOB CHIIBHOTO
TEIJIOBOTO CTpecy, Temreparypa craHoswia Big 28,9 mo 30,0 °C Tta BimHOCHOT
Bosorocti Big 78,1 no 87,4%. [{ns OIHKK TeMIepaTypHO-BOJOTICHOTO IHAEKCY
(TBI) BHKOPHCTOBYBaJHM BHMIpIOBaJbHO-00UHCTIOBaIbHIN KoMmIuieke (BOK)
AIICE-M Ta Meroamky Oe3nepepBHOI aBTOMaTHYHOI peecTpalii, 10 MpoBOAMIA
OJlHE BMMIPIOBaHHSA depe3 KOXKHI TpH CEKyHIH, 3 HACTYIHHM ycepeaHeHHsM 40
BUMIpIOBaHb IapaMeTpa Ta ioro 3anucoM B kapty mam’sri (ITatent Ne 127047) [1].
TBapun U JOCTIKEHHsT (GOPMYBaId y Tpymd MO 6 roi. (KOHTpOJIbHA i TpH
JocIiaHi), cepemHboro Macoro Tima 980450 r 3a MOMIPHOTO TEIUIOBOTO CTpeCy Ta
1200+£50 T 32 yMOB CHJIBHOTO TEIUIOBOTO cTpecy. Kpoii KoHTpombHOI Tpymu
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OTPUMYBJIM OCHOBHHMH palliOHi i3 CTaHAApTHUM 30aJaHCOBAaHMM I'PaHyJIbOBaHUM
KoMOikopMoM i Bogoro 6e3 oomexxens. Kpoi I, IT i III gocmigaux rpyn criokuBaim,
Taki X KOMOIKOpMH, SIK y KOHTpOIi, HpPOTE BIPOTOBXK 24 TOTUH 3 BOIOIO
orpumyBany: | rpymna — nuHKY nutpaT — 60 mr/m a6o 12 mr/kr macu Tina; Il rpyma —
cenreny murpat — 300 Mkr/m abo 60 mkr/kr Macu Tina; Il rpyma — repmaniro nuTpat
— 62,5 Mkr/m abo 12,5 MKr/kKr macu Tima. BUKOpHCTaHHS OKpeMHX MOLIOK VIS
KO)KHOI TBapWHH Ta PO3MIIIEHHS TBapHUH IHAWBIAYaIbHO Y KIITHI JO3BOIIIIO
KOHTPOJIIOBATHU KUIBKICTH CITOKMTOI BOJIH Ta 33J1aHO] CIIOJIYKH, KOXKHUM KPOJIEM.

IToka3HUKH KPOBI KPOJIiB TOCIIKYBaIK Ha 14-Ty 00y MiArOTOBYOTO MEPioay
Ta Ha 14-1y i 29-Ty 100M HOCIIDKEHHS 32 YMOB ITIOMIPHOT'O Ta CHJIHOTO TETJIOBOTO
crpecy. Ha 14-Ty no0Oy miarotoB4oro Inepiofy y KpoJiiB IPOBOJMIM BiaOip KpoBi
JUIsl 3’siICyBaHHSI OlOXIMIYHMX ITOKAa3HHUKIB 3a BIIICYTHOCTI TEIUIOBOTO CTpeCy Ta
n06aBok y pauioni. ITinrotoBumii nepion tpuaB 14 ni6 i OyB HEoOXimHMH yIs
ajanTarii TBApuH 10 YMOB BiBapiro. Bubip 14 ni6 3a06e3meuniio JoCTaTHRO Yacy It
TOro, 100 TBapHHHU AaJaNTyBalIWCs 10 HOBHX YMOB YTPHMAaHHS, 1 JO3BOJIHIO
3a0e3meunT cTabUThbHI MOKA3HWKH, 3 SKAMH MOXXHa OyJIO MOpPIBHIOBATH HaHI y
IocimHOMY Tiepioai. Y HacTynHi 14-Ty 1 29-Ty 100y eKCIepUMEHTY JOCIIiKYyBaIN
BIUIUB TEIUIOBOTO CTpPECYy Ta HOro IIOM SIKIIEHHA 3a BWIIOIOBAHHA IIUTPATHOI
CIIOJIyKH HAHOYaCTHHOK MIKPOEJIEMEHTIB.

JAnst nociipKeHs KITHH KpoBi BiOupany ii 3 kpailoBoi BYIIHOT BEHU KPOJIB Y
npoO6ipKH 3 AHTUKOATYJIAHTOM eTHieHAiaminTerpaanerar (EJITA-K?") i Busnauanu
3arajbHy KUIBKICTb €PUTPOLUTIB Ta €PUTPOLMTAPHI 1HIEKCH: aOCOJIIOTHUI BMICT
EpUTPOLIUTIB, CepelnHii 00’€éM epuTpOLUTa, TEeMAaTOKPUT, CepeiHii BMICT
reMorio0iHy B €pUTPOLUTI, CEPEIHIO KOHIIEHTPALiI0 TeMOII00IHy B €PUTPOLUTI,
IIHPHHY PO3IOALTY EPUTPOIIHTIB 32 00’ €MOM; KITBKICTh JICHKOIUTIB Ta iXHI (POpMHU
— MiM(OLIUTH, MOHOLIUTH, TPAHYJIOMUTH; KiTbKICTh TPOMOOLUTIB Ta TPOMOOIIHTApHI
iHAEeKCH: aOCONMIOTHHH BMICT TPOMOOIMUTIB, CepeiHii 00’€M TPOMOOIMTIB,
TPOMOOKPHT, BINHOCHY IIMPUHY pO3MOAUTY TpoMOOmHUTIB 3a o00’eMoM 3a
JIOTIOMOTOI0  aBTOMATHYHOTO reMaTosioriuHoro awnamizaropa OrpheeMythic 18
(Iseitnapis) [12].

VY3araipHEeHHsI Pe3yJbTaTiB JOCTIHDKEHHS MPOBOAWIM 3 BUKOPUCTAHHAM
nakety nporpam «STATISTICA» 7.0 («Statsoft», CIIIA). ExcriepumeHTansHi AaHi
BUpaXaju K cepeine 3HaueHns (M) £ Ta cepennbokBaapaTuyte BigxmieHus (SD).
OTpyMaHHI pe3yJbTaTH JOCTI/DKEHHS IEepeBIpUIM Ha HOPMAIbHICTh PO3MOALITY
nmaanx 3a kpurepiem Hlamipo—Binka. PesymeTatn po3paxoByBasin IUCTIEPCIHHAM
aanmizom (ANOVA), i BUSBICHHS CTaTHCTHYHMX BiJAMIHHOCTEH Mik
KOHTPOJIbHOIO Ta JIOCHIJHHMH TpylaMH BHKOPHUCTOBYBAIM allOCTEPiOPHUI
kputepiit  (post-host mecm )— wmerox Tukey HSD, BiaMIHHOCTI BBaXKaIH
noctoBipHuME 1ipu P < 0,05.

PesyabTaTu 1ocaizkenb. Pe3ynpraTi 10CiipkeHb TeMIepaTypH, BOJIOTOCTI
Ta IXHBOTO CIiBBIJHOIICHHS KOHTPOJIIOBAJIM BIPOJIOBXK JI0CII/DKEHHS. Tak, cepeats
BOJIOTICTB 1 TeMIepaTypa MOBITPs BiBapito, i Yac MiArOoTOBYOTO Nepiory 3a YMOB
MOMIPHOTO Ta CHJILHOTO TETUIOBOTO CTpeCy BiAmoBigHO craHoBmia 59 % i 19,7 °C
T2 81,6 %1 19,8 °C (puc. 1).
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Puc. 1. [TapameTpu MikpoKIiMAaTy 32 MOMiPHOTO Ta CUJIBHOTO TEMJIOBOTO
cTpecy

Ortpumane 3uaueHHs TBI Bigmomigamo 19,0 i 19,4, mo CBiIYUTE TIPO
BIZICyTHICTh TEIJIOBOTO CTPECY BIPOJOBXK IMiATOTOBYOTO IEPIOAY EKCIIEPUMEHTY.
BignoBinHO 10 MeTH [OCITI/DKEHHS, NOKa3HHKH CEPEeAHbOI TeMIeparypu y
npuMitieHHi 3a 14 mi6 mochigHOro mepiony 3a yMOB MOMIPHOTO Ta CHIIBHOTO
TEIUIOBOTO CTpecy BimmoBigHo cranoBwin 28,8 °C Ta Bosorocti — 85,7 % Ta 29,9
9C, ponorocri 85,6 %, TBI 3a nepioj gociKeHHs BiAMOBiAHO A0piBHIOBaB 28,2 Ta
29,2. Ha 29 no0y tocmiJHOTO 1epio Ly cepe/iHi 3HauYeHHS BOJIOTOCTI Ta TEMIIEpaTypu
332 YMOB IIOMIpHOT'O Ta CHIIHOTO TEIUIOBOTO CTPECY BiAmoBinHO Oymu 86,2 % ta 28,7
°C ta 84,3 % 1a 29,9 °C. TBI cranosus 28,1 Ta 29,1, 1110 3rigHo 3 GopMyow0 BKasye
Ha TapaMeTpH IIOMIPHOTO Ta CHJIBHOTO TEIUIOBOTO CTPECY Y 3aBepIIabHOMY
nepiozi 3acrocyBanHs qo6aBok [11].

Amnaniz JgaHuxX J00OBHMX TOKa3HHKIB MIKPOKJIIMATy MPHUMIILICHHS, €
YTPUMYBAJINCh KPOJi 32 JIOCHIHUH Nepio/] oKa3as, 0 PiBEHb aMiaKy 3HaXOJJBCS
B JIOIyCTUMHX Mekax Bix 2 1o 11 Mr/m3, mo BifiNOBiae HOPMATUBHUM MOKA3HUKAM
e Oimpme 20 wmr/m® (BHTII-AIIK-05.07). PiseHp Byrjekucioro rasy 3a
JOCIi/KyBaHMil mepios KonumBaBca B Mexax Bin 521 no 1427mr/m® npu
BcTaHoBNeHOMy HopMatuBi 2000 wmr/m® (BHTII-AIIK-05.07). Pien» MeTany
KONIMBABCS B Jiana3oHi Big 52 10 784 Mr/m°, 0 He HOPMYEThCS y KPOJiBHMIITBI.
CipKOBOJHIO Ta 030HY He 3a)iKCOBaHO y NPUMIILIECHHI, JIe YyTPUMYBAJIUCh KPOJi 3a
nepio]] eKCIIEPUMEHTY.

BurmoroBaHHS KpOJIsIM IIMHKY HUTPATY Ta CEJICHY IUTPATy B KPOBI BiJIIIOBITHO
36inbLIye KibKicTh epuTpounti Ha 22,2 (p<0,01) ta 20,2 % (p<0,05) nopiBHSHO 3
KOHTPOJIEM Ha 3aBEpLIAJBHOMY eTami JOCHI/DKeHHs, 10 MOXeE CBIIYUTH TIPO
CTUMYITIOFOYHI BIUTHB Ha TPOIECH epurpomoe3y (puc. 2). AHami3 ofepXaHHuX
pe3ynbTatiB KoHIeHTpalii remorio6iny y tBapus I, II, III rpynu OyB BiamoigHo
summM Ha 16,3 %, (p<0,01), 28,5 % (p<0,001), 21,9 % (p<0,001) Ha 29 moby
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JOCIHIKEHHS. BiCOTOK reMaTOKpUTHOI BEJMYMHM 3a BHIIOIOBaHHS J100aBOK
OUTPaTIB MIKpOEJIEeMEeHTIB miaBUImuUBCA y KpoBi kpomiB I i II mocmigamx rpyn
Biznosiguo Ha 27,3 %, (p<0,01) i 20,7 % (p<0,05) Ha 29 nOOy eKCIEepUMEHTY.
OTtpumadi 1aHi 301IBIIIEHHS KOHIICHTPALil TeMOTIIO0IHY Ta BiZICOTKA TeMaTOKPUTHOT
BEJIMYMHH y KPOBi KPOJIiB Oe3rmocepetHh0 KOPENIOITh 3 KiIBKICTIO €PUTPOLIHTIB.

Kiaueseri spurpomnTia, suler resorieny, reqaTokpaTy v penl kpealn 1 nEnomeINES DEKY, {0y T3 repnle gurpatie w
VMORAY meMipEere Tenenore crpey, (MESD, s=t)
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Puc. 2. Iloka3HUKH BMiCTY epUTPOLNTIB, FeMOIJIO0IHY Ta FeMATOKPHUTY Y
KPOBi KpoJIiB 32 YMOB IIOMIPHOT0 TEeNJI0BOI0 CTpecy

Ipumimka: y 1bOMy Ta HACTYITHUX PUCYHKaX CTATUCTUYHO BipOTiJHI
Pi3HULI BpaXxOBYBaJIM MOPIBHSIHO 3 KOHTPOJIBHOIO Ipymnoro: * - P<0,05; ** -
P<0,01; *** - P<0,001.

BuznauenHs: MOp(OJIOTIYHUX TTOKA3HUKIB KPOBI KPOJIB 32 YMOB CHIIBHOTO
TEIJIOBOTO CTPECY CBiAYMTH, IO OTPUMAaHI pPE3YJBTATH BEPXHIX Ta HIKHIX
napamerpiB Oynmu y Mexax QisionoriuHux 3HaueHb [9]. AHami3 oxepX aHUX
pe3yibTariB a0COIIOTHOTO BMICTY €PUTPOLIMTIB MOKa3ye, Mo y KpoBi kpoiis I Ta II
JOCIITHUX TPYTI 1X KiTBKICTH OyJia BiamoBiaHo Buioio Ha 16,4 % (p<0,05)1 13,6 %
(p<0,05) ta 19,9 % (p<0,01) i 14,5 % (p<0,05) wa 14 i 29 106y HOCTIKCHHS
MOPIBHSHO 3 KOHTPOIIBHOW Tpymoro (puc. 3). YV kposi tBapun 11 nocmigHol rpyrw,
SKAM 3aCTOCOBYBaJIM TepMaHil0 LUTparT y KimbkocTi 12,5 mkrGe/kr macu Tina
abCONTIOTHHUI BMICT epuTpounuTiB OyB BiporimHo BummM Ha 15,3 % (p<0,05),
CTOCOBHO KOHTPOJILHOI IpyIH Jinie Ha 14 100y eKCriepuMeHTY, 110 MOXKE CBIIYUTH
PO BUPAXKEHY [II0 OPraHiYHMX MIKPOEIEMEHTIB Ha OpTaHi3M KpOJIB YIPOJOBK
TPHBAIIIOTO MEPiOy.

Binomo, mo B yMoBax Mi/IBUIIEHUX TeMIIEpaTyp OpraHi3M KpouiB HOTpeOye
6inpmIoi KibKocTi OKCUreHy 3a paxyHOK IHTEHCHUBHINIOrO OOMiHY pedoBHH [6],
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HALIMMH JOCIIKCHHSIMH BCTAHOBIICHO MMO3UTHBHUI BILTHB 3aCTOCOBAHHX LIUTPATIB
MIKPOEJIEeMEHTIB Ha BMICT reMOTJI00iHY, SIKuil OyB Olibllie BUPaXEHHI Ha TIePLIIOMY
eTari JOCHiHKeHHS Y BCiX MOCHITHUX TPYIax, HiX y npyromy. Tak, y KpoBi KpoliB
I, I Ta III rpyn BMicT remorno6iny OyB BummM BignosigHo Ha 20,8; 21,6 1 19,5 %
(p<0,001) mHa 14-Ty no6y HOCTIIKEHHs MOPiBHSIHO 3 KOHTpodeMm. Ha 29-1y moGy
JOCTIDKCHHST TIPH 3aCTOCYBaHHI MiKpoeleMeHTiB y KpoBi TBapuH I, II Ta III
JOCIITHAX TPYII BiA3HAUEHO ITiABUINCHHS piBHA reMorio6iny Ha 11,1 (p<0,01), 12,5
(p<0,01) ta 9,7 % (p<0,05) BiamosigHo. Ciijf 3a3HAYMTH, 11O Jisl IUTPATY TEPMAHIO
BiJI3HaYaacs Jeuo HIKYMMH PIBHAMH JOCIIJDKYBaHOTO MoKa3HuKa. Lle Ha Hamry
JYMKY, MOXE 3aJIeXKaTH BiJl CHOXXUTOT KUIBKOCTI, HAHOMIKPOEJIEMEHTIB, SIKi MaroTh
BUCOKY KaTaJiTUYHY aKTHUBHICTb, ajie IX JOCTYIHICTh B OpraHi3Mi 3aJIeKUTh BiX
JIO3H y PaIlioHi.

KlukleTh opRTPSQRTIR, R3HT Fesidaoblmy rosa TeRpaTy & apipeme v cpsal kgl o DEnoKeInen SRy, (oY T3 repsianln
OETRATIN B VMO CLEHOrS TemIomero eTpecy, (M2ED, n=g)
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Puc. 3. Iloka3HUKH BMiCTy epUTPOLMTIB, reMOIJIO0iHY Ta TeMATOKPUTY y
KPOBI KPOJIiB 32 YMOB CHJILHOI0 TEIJIOBOTO CTPecy

VY xpoBi kponiB I ta II rpyn Bin3HayeHO MOCTOBIpHI 3MIHM ITOKAa3HUKIB
reMaTtokpuTy Bigmoiguo Ha 24,1 ta 15,7 % (p<0,01) i 21,1 Ta 16,5 % (p<0,01)
BIPOAOBXK JOCTIDKeHHs. MEeHII BUpaKEHHUH BIUTUB Ha BMIiCT OPMEHUX eJIEMEHTIB
y 3araJbHOMY 00°€Mi KPOBI CIIOCTEpIiraBcst Ip BXKMBAaHHI Te€pMaHII0 UTPATY, SIKHH
y KpOBi KpOJiB Bim3HawaBcst Biporimamm migBumieHHsM Ha 18,6 % (p<0,05) Ha
HepLIOMy eTari JOCIIPKeHHS IIOPIBHAHO 3 KOHTPOJIBHOIO Ipynoo. TakuM 4uHOM,
JOCHI/DKYBaHI  LUTpaTd  MIKPOEJIEMEHTIB, MOXYTh CTHMYJIIOBATH IPOLEC
epUTPOIoe3y, 1O MPHU3BOAUTH 10 30UIBLICHHS KiJbKOCTI €PUTPOLMTIB y KpOBI
KpOJTiB.

JlelikounTH € KITITHHAMH 3aXMCHOI CHCTEMHU OpPTaHi3My 11X piBeHb OyB B MEXKax
(hizionorivHuX BenH4HH [9], OJHAK KIIBKICHE IX 3MCHIICHHS B JOCHITHHUX IPyIax,
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MOJXKE CBIIYMTH TPO BIACYTHICTH JEpriyHOl peakuii a00 3HKEHHH PHU3UK
BUHUKHEHHS 3allaJieHHs 3a BUIIOIOBAaHHS 100aBOK. JlocmimKeHHIMH BCTaHOBJIEHO,
mo y kpoBi kpomiB I i II mochmimamx rpyn 3MeHIIHMIACh KUTBKICTH JICHKOLUTIB
BiamosixHo Ha 9,01 (p<0,05) i 7,95 % (p<0,05) Ta mimdormTis 11,3 (p<0,05)i 12,5
% (p<0,05) Ha 3aBepUIALHOMY €TaIli J0oCiiKeH s (prc. 4).

Kimsdems nefikomnria v gpenl kpomn 1 Gumesn g DKL €06y T2 repsiaml RITIR B VMORIY BMIpmers THILTSR0rSs CIpLy,
(M=2EDH, u=t)
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Puc. 4. IlapameTpu BMicTy KJIiTHH 0i/101 KpOBi KpOJ1iB 32 YMOB IIOMIipHOT0
TEIUIOBOI0 CTpecy

3HmKeHUI piBeHb JIM(OIUTIB y MEPioa MOCTIIKESHHS, MOKE BKa3yBaTH Ha
MEHIINH PU3KK PO3BUTKY FOCTPOTO 3aNajeHHs Ta 3MEHIIY€ PU3MK 3aXBOPIOBaHb I11]]
BIUIMBOM IIUTpATIB MikpoeseMeHTiB [12]. BukopucranHs 100aBKH IUHKY LMTPATy
3YMOBHIIO TiJIBUIICHHSI BMICTY MOHOIIMTIB y KpOBi KpoutiB Ha 23,5 % (p<0,05) Ha 29
00y excriepuMeHTy. LInHK € BaXXIIMBUM MIKpOEIIEMEHTOM, SIKMH MpUiMae yqacTb y
perymsinii iMyHHOI cucteMu. BiH cnipusie po3BUTKY Ta (YHKIIOHYBAHHIO IMyHHHX
KJIITHH, BKItoyaroyn MoHorwtH [11, 13]. [ligBuIneHwWid BMICT MOHOIIMTIB, MOXE
BKa3yBaTH IPO aKTHBAIIi}0 IMyHHOT CHCTEMH, SIKa Bi/IOBia€ HA CTPECOBI YMOBH, Y
TOMY YHCI 1 TerI0BUiA cTpec. ToMy, Ha Hally AyMKY 30UIbIICHHI BMICT MOHOIUTIB
€ pe3yIbTaToOM IMyHHOT BiIITOBiJli, IUIIXOM BUPOOJICHHS IIUTOKIHIB, SIKi aKTUBYIOTh
peakiito iMyHO(]i310JI0TUHOT CHCTEMH 32 YMOB IIOMIPHOTO TEIJIOBOTO CTPECy.

BunoroBaHHsl IIUTPATiB MIKPOEJIEMEHTIB MO3HAYMIIOCh Y KpoBi kpodis I 1 111
JOCJIZIHUX TMiJBUIIEHHSIM aOCONIOTHOTO BMICTY TpaHyJIOUMTIB BiAmoBigHo Ha 30
(p<0,05) i 66,3% (p<0,001) Ha 29-Ty 100y ekcriepuMeHTy. J0oJaBaHHS 10 PAIiOHY
KpOJIIB LUHKY, CEJeHy Ta TepMaHil0 IMTpaTy 3yMOBHJIO BIpOTiJHI 3MiHM HIOIO
KOHTPOJILHOI TPYIIH 32 BiTHOCHUM BMicTOM TpaHysoruTis Ha 13,5 % (p<0,05), 17,1
% (p<0,01) 1 41,1 % (p<0,001) Brpoa0OBK 3aBEPIIATHLHOTO MEPIOY TOCITIIHKEHHS.

JlelikounTH € 9aCTUHOIO IMyHHOI CHCTEMH, 1110 OEpyTh Y4acTb Y CIIa/IKOBHX Ta
HaOyTux IMyHHHMX peakuisix [l4]. AHami3 OTpUMaHUX pE3YJbTATIB KUIBKOCTI
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JIEWKOLMUTIB, CBIIYMTH NP0 BipOTiAHE 3HIKEHHS iX KUIbKOCTI B KpoBi kpouis I ta 11
rpyn BiamosigHo Ha 13,11 8,3 % (p<0,05) Ta 11,2 % (p<0,05) i 10,4 % (p<0,01) Ha
14-ty i 29-Ty no0y nmocmimxkeHHs mopiBHAHO 3 KoHTposieM. Kpomi III mocmigHOi
TPYTH BiI3HAYIIINCS 3MEHIICHHSIM KUTBKOCTI JISHKOIUTIB BIIPOIOBXK JOCIIIKEHHS
Ha 11,4 12 9,3 % (p<0,05) CTOCOBHO KOHTPOJIIO (pHC. 5). 3HMKEHHS IXHBOT KiTBKOCTI
MOXXe OyTH TIO3UTHBHMM YHHHHKOM peakmii oOpraHi3My KpoliB Ta
IMYHHOMOYITIOUHH €(eKT 3aCTOCYBaHHA OOABOK Y iX palioHi.

Kinader sefikomurie v epenl kpoiin 1 annesnaEng DENKY, (01605 T3 TpsLIaln NNTRATIN B VMORIN CILTLROTS TOLI0RST0 ETPOCE,
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Puc. 5. ITapameTpu BMicTy KJIITHH 6i101 KpoBi KPoJIiB 32 YMOB CHJILHOIO
TeILUIOBOI0 cTpecy

OCHOBHOIO (DYHKIIE TIM(OIHUTIB € BUPOOICHHS AHTUTLI, MPH KIITHHHO-
OIIOCEPEIKOBAHOMY JII3UCI  BIpYCHO-IH()IKOBaHMX Ta MyXJUHHUX KJIITHH Ta
perymsinii imyHHOI Bianosini [8]. AGcomroTHUH BMicT TiM(OINTIB y KPOBi Kpodis I,
111 III mocmiHUX TPyN BipOTiAHO 3MEHIIIyBaBCs, 110,10 KOHTPOJIBHOI rpyny Ha 25,9;
27,3129,0 % (p<0,05) Ha 14 100y nocmipkeHHs MOPiBHAHO 3 KOHTpoJeM. BiporinHe
3MEHIIEeHHS JIM(OUHNTIB TakoX crocrepiraeTbesi Ha 29-Ty m00y AOCHIUKEHHS Y
kposi kpouiB I, IT i III mocmiguux rpym, a came Ha 20,4 (p<0,05), 21,7 i 16,0 %
(p<0,01) BimnoBigHO 10 KOHTPOJBHOI rpymu. OTpUMaHi 3MiHH, MOXYTh CBIAYHUTH
PO IMyHHOMOZYJIIOIOYY JiF0 HAHOYACTUHOK LUHKY Ta CEJICHY I0J0 3MEHIICHHS
aJNepriyHo] peakilii opraHi3mMy 3a yMOB CHIIBHOTO TETIJIOBOTO CTPECY.

MOHOIMTH 3aXHUINAIOTh OPTaHi3M Bij MATOTCHHUX MIKPOOPraHi3MiB, a MpH
BUSIBJICHHI 3alajbHUX IpOLECiB 3a0e3MneuyroTh IMYHHY BIANOBIAb HUISIXOM
¢arouurosy [5]. AGCOMOTHUII BMICT MOHOIIMTIB BIipOTiJJHO 30UIBIIMBCS y KPOBI
kpoutie | i II mocnignux rpyn Ha 14,8 (p<0,05) ta 17,0 % (p<0,01) Ha 14 1006y i Ha
21,3 (p<0,01) Ta 18,3 % (p<0,05) Ha 29 100y cTOCOBHO KOHTPOIIO. Taki pe3ynpTaTH,
MOXYTh BKa3yBaTd NP0 CTHUMYJIOIOYUHA BIUIMB Ha IMyHHY BiANOBiAb AN
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peryJroBaHHs KIITHHHOTO FOMEOCTa3y B YMOBAaX TEIUIOBOT'O CTPECY, II0 BUKIIMKAE
OKCHJIATUBHUI CTpeEC.

BucnoBku. 1. BunoroBaHHS KpOJIsiM IUHKY OUTPATy 3 pO3paxyHKy 12,5 Mr/kr
Macu Tila y KpOBi MiABHIIMIO KiNbKicTh eputpormTie (p<0,01 — 0,05),
KOHIIeHTpaIlifo remornoGiny (p<0,001 — 0,01), BiIcOTOK reMaTOKPUTHOI BETHIMHH
(p<0,01), BpomoBxk 29-Tr 1i6 ekcriepuMenTy. JlofaBaHHs y paIlioH TBAPHH CEIICHY
UTpaTy B 1031 60 MKI/KT MacH Tijla MiIBHIIWIO B KPOBI KUIBKICTH €PUTPOIUTIB
(p<0,05), xoureHTpario remoraobdiny (p<0,001 — 0,01), BiACOTOK reMaTOKPUTHOT
senmunan (p<0,05 — 0,01), BigHOCHMH BMicT rpanynorutie (p<0,01), BOpomoBk
JIOCITiKEHHS. BUIOOBaHHS repMaHifo IIUTpaTy 3 po3paxyHky 12,5 Mr/kr Macu Tina
32 YMOB TEIUIOBOTO CTPECy MiJBHIIMIO B KPOBI KOHIIEHTPALil0 TIeMOTJIO0iHY
(p<0,001 — 0,05), abcomoTHOro BMicTy rpanyioruTis (p<0,001), remaTokpuTy
(p<0,05) Ta 3HIWKEHHSM KiJIbKOCTI JISHKOUHUTIB 1 mimdonuTis (p<0,05) npoTsirom 29-
TH JTi0 eKCIIepUMEHTY .

2. 3a yMOB CHJIBHOTO TEIUIOBOTO CTpPECY BHpaKeHi 3MiHU 3a(ikCcOBaHO 3a
BUIIOIOBaHHS HAaHOYACTHHOK LIMHKY Ta CeNICHYy LUTpaTy Ha TIeMaToJOoTivHI Ta
OioxXiMiuHI mapaMeTpd W TOKA3HWKA AHTHOKCHIAHTHOTO 3aXHUCTy OpTaHi3My.
MeHIe BHpakeHI 3MIiHM BCTaHOBJICHO 33 BHUIIOFOBAaHHS TE€PMaHII0 LUTPaTy, LIO
MO3HAYMIIOCS BIUTMBOM HA KJIITHHH KPOBi. 32 CHIIBHOI'O TEIUIOBOTO CTPECY OpraHi3M
MepeX0UTh Bl MeMOpaHHOT ajanTaiii 10 CHCTEMHOI CTpec-BiANOBI/I 3 aKTHBALII€10
KPOBOTBOPEHHSI, TOJI SK JiniaHUHA Ta docdomimigauil 0OMIiH 3aJIMIIAEThCS MEHILE
Yy TIHBHM.
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THE EFFECT OF NANOPARTICLES OF MICROELEMENTS
ON THE HEMATOLOGICAL INDICATORS OF RABBITS
DURING THE DEVELOPMENT OF HEAT STRESS

L esyk Y., 2Yuzviak M., 2Denys G., 2Khomyn M., 2Kystsiv V.

!Drohobych Ivan Franko State Pedagogical University, Drohobych;
lesykyv@gmail.com
2Institute of Animal Biology, NAAS, Lviv.

The use of traditional technological methods to reduce heat stress in rabbit
breeding is ineffective, unlike various dietary supplements in the diet. Experiments
were carried out on young rabbits of the Thermon White breed from 35 to 78 days
of age. The rabbits were kept in a vivarium, where conditions of elevated ambient
temperature (moderate and severe heat stress) were created, with a temperature-
humidity index ranging from 28.1 to 29.9 °C and relative humidity from 84.3 to
85.7%. For the study, a control group of rabbits was formed, which were kept on
standard granulated feed produced on the farm and given water ad libitum. Rabbits
in groups I, I, and 111 consumed the same feed as the control group, but for 24 hours
they received the following with their water: Group | — zinc citrate — 60 mg/l or 12
mg/kg of body weight; Group Il — selenium citrate — 300 ug/l or 60 ug/kg of body
weight; Group 11l —germanium citrate — 62.5 ug/l or 12.5 ug/kg of body weight. The
blood parameters of rabbits were examined on the 14th day of the preparatory
period and on the 14th and 29th days of the study under conditions of moderate and
severe heat stress. It was found that the most pronounced effect on changes in the
hematological parameters of rabbits' blood was observed when zinc citrate and
selenium citrate were added to the diet. These changes were more pronounced under
conditions of severe heat stress and were characterized by higher levels of
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erythrocytes, hemoglobin, hematocrit, leukocytes, and their individual forms
throughout the study. It was found that the most pronounced effect on changes in
hematological parameters of rabbits' blood was observed when zinc citrate and
selenium citrate were added to the diet. These changes were more pronounced under
conditions of severe heat stress and were characterized by higher levels of
erythrocytes, hemoglobin, hematocrit, leukocytes, and their individual forms
throughout the study. The effect of germanium citrate was less pronounced
compared to other supplements used in the control group, which was reflected in
increased hemoglobin levels under conditions of moderate heat stress and the
number of leukocytes, monocytes, and granulocytes under conditions of severe heat
stress on the 14th and 29th days of the experiment.

Key words: rabbits, blood cells, trace element citrates, heat stress.
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KJITHIKO-MOP®OJIOTTYHA XAPAKTEPUCTHUKA KICTOIIOJAIBHUX
YPAKEHDb OYEPEBHUHH Y KPOJIIB

!Cauyk P. M., 0-p sem. nayx, npogpecop, sachuk.08@ukr.net,
2Nlanumok A. I., suumens 6ionozii,

Benecuk T. A., kano. exon. nayx, doyenm,

2Jlimunceka B. T., yuenuys 11 xaacy.

LPisnencoxuii Oepacanuii 2ymanimapnuii ynisepcumem, 6yi. Ilnacmosa, 29-a,
M. Pigne, 33028, Ykpaina
206nacuuii naykosuti niyeti 6 M. Pisne Pignencoxoi obnacuoi paou,
eyn. Komaapescvroeo, 1, m. Pigne, 33028, Vxpaina

Kicmonooibui ypasicenns ceposnux 000I0HOK 0Op2aHie YepegHOi NOPO’CHUHU €
MANOBUBHEHOI0, Npome KIIHIYHO ma OIACHOCMUYHO 3HAYYWO0I0 NAMOAOIE Y
Kponie. Hesgaoicaiouu Ha 6iOHOCHY RNOWUPEHICMb CePO3UMI6 pPI3HO20 TeHe3y,
MOponociuni 0cobIUBOCMI KICMO3ZHUX 3MIH OYEPESUHU V Yb020 GUOY MEAPUH
3AMUUATOMbC HEOOCMAMHLO CUCTNEMAMUZ08AHUMU, WO VCKIAOHIOE IX NPABULLHY
iHmepnpemayito nid 4ac NAMoL020AHAMOMIUHO20 O0CIIONCEHHS MA NICTA3AOIIH020
Kommpomo. Y npakmuyi éemepunapHoi MeouyuHu noOiOHI YPAXCEHHS HepiOKO
PO3YIHIOIOMbCA AK NAPA3ZUMApHi abo HeoNnIacmuyHi npoyecu, wo NIOBUYE PUSUK
diaeHocmuuHux nomunok. Memorw 0ano2o 00cCaiOdceHHs: 6YI0 oXapaKkmepuszyeamu
KAIHIKO-MOponociuni 0cobnugocmi KicmonooiOHUX YpajceHb o4epesuti y Kpoie
Ha OCHOBI pe3ynbmamie NamomophonociuHo20 00CHIONCEHHs OpPeaHi8 yYepesHOl
nopooichuny.  Jlocniodcennss npogoounucs Ha 0a3i  npueamuoi Kponeghepmu
Pisnencoroi obnacmi. 06’ ekmom docniodicensb Oy.au Kpoi, y aKux nio 4ac KiiHiYHO20
02710y ma NicaA3a0itiHO20 KOHMPOIIO GUAGIAIU NAMOIOSIYHI 3MIHU GHYMPIUHIX
opeanis. Mamepianom cnyeysanu neuinka, WiyHOK, MOHKUN KUWEYHUK ma Opudica.
Makpockoniuny oyiHky cepo3Hux O0OONOHOK 30IUCHIOBANU 3  YPAXY8AHHAM
JIOKANI3aYil, KIbKOCMI, PO3MIPI6 I MOPQONLO2IUHUX XAPAKMEPUCMUK KICMONOQIOHUX
YMBOPEHb, A MAKONHC CMAHY Cepo3U, HAAGHOCMI 8UNOMY Ma CYOUHHUX 3MiH. Y X00i
00Ci0JHCEHb BCMAHOBNCHO, WO OOMIHYIOUUMU MOPPOIOTUHUMU 3MIHAMU Y KPOJIIG
OYIU MHOJNCUHHT MOHKOCMINHT KICTOROOIOHI YIMEOpeHHsl, T0KANI308AH] HA CEPOIHUX
000IOHKAX NeuiHKU, WLIYHKY, Kuuleunuxka ma Opuoici. Buseneni ypaoicenHs
CYNPOBOOIACYBANUCH NOMOBULCHHAM CEPO3U, HAKONUYEHHIM CEPO3HO20 GUNOMY mda
ocepedkogumMu nemexianrbHuMu Kpogogunusamu. Mopgonoeiuna kapmuna ceiouuna
npo  XPOHIYHUL nepedic ACeNMUYHO20 CEepo3Umy 3 (DOPMYSBAHHAM CEPO3HO-
Kicmosnux cmpykmyp. Ocobaueocmi  po3smauty8anHs ymeopeuv, 30Kkpema ix
JOKani3ayiss 830082C CYOUH OPUdICi, 6KA3Y8ANU HA UMOGIDHY POJb HOPYUIEHD
MIKpoyupxyaayii. ma aiM@osiomoky 6 namoeenesi 00CHioHCY8aHOi Namonoeii.
Ompumani  pe3yromamu  y3200MCYIOMbCA 3 AIMePAmypHuUMu  OAHUMU W00
MexXaismi6 po36UMKY XPOHIUHUX CEepO3Umi6 1 Marwmsv 6adCIuee NpaKmuyHe
3HAYeHHs 0N NAMOLO20AHAMOMIYHOI OIAeHOCUKY. 3anpononoeana KiiHiKo-
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Mopghonoziuna xapaxmepucmura KicmonooiOHUX ypacdcenb ouepesuHu 0036075€
nioguwumu  MouHicms  Ougepenyitinoi O0iacHOCMuUKY 3 RAPAUMAPHUMU  MA
HeONAACMUYHUMU ~npoyecamu i Modxce Oymu BUKOPUCMAHA Y NPAKMuUyi
8emMepUHAPHOT MeOUYUHU, HABYATLHOMY Npoyeci ma npu nicia3a0itiHoMy KOHMPOTi
npooyKyii KporieHuymaea.

Kniouosi cnosa: «xponi, ouepesuna, ceposum, KiCMONOOIOHI YPAdiCeHH,
namomopghonozis, ceposHi 06010HKU, ACenMuyHe 3aNnaieHHs.

AKTyaJabHicTh. KpoNiBHHLITBO € Ba)XJIMBOIO Tally3310 TBAPHHHMLTBA, IO
3abe3nedye BUPOOHHITBO BHUCOKOSKICHOTO MAi€THYHOTO M’sica Ta xytpa [1-3].
EdektuBHicTh raimy3i 3HaYHOIO MIpOIO 3aJIeKUTh BiJ| PIBHA BETEPUHAPHOTO
3a0e3MeueHHsT Ta CBOEYACHOI JIarHOCTHUKHM 3aXBOPIOBaHb BHYTPILIHIX OpraHiB.
Oco0JIMBY CKJIaHICTD Y IPAKTHUI[ CTAHOBJIATH MATOJIOTIT YepEeBHOT OPOXKHUHH, AKi
4acTO MaloTh HecHelM(ivHWHA KIiHIYHUHN mepedir. Y Takux BHUOAIKax IMPOBiTHY
poub BiairparoTh natoMopdonoriuti gociimkents [4-5].

Cepo3Hi 00ONOHKH OpraHiB YepeBHOI MOPOXHWHH € YyTIMBHUMHU OO il
pI3HOMaHITHHX CHIOTCHHHX 1 €K30TeHHHX YWHHHKIB [5-6]. 3a TpmBamoro a6o
XPOHIYHOTO MOJPa3HEHHSI MOXKIMBUI PO3BUTOK CEPO3UTIB, IO CYNPOBOIKYIOTHCS
YTBOPEHHSIM BHIOTY, MOTOBIICHHSIM Ce€po3W Ta (OPMYyBaHHAM KiCTOIOIIOHMX
ctpykTyp. IlomiOHi 3MiHM  MOXYTh BHHHKATH  BHACIIJOK  MOPYIICHb
MIKpOLMPKYJIALiT, TiM(oBiATOKY ab0 SK peakiis Ha NONepenHi 3anajibHi MPoIecH
[5-8]. ¥V kpouiB Taki maTos0rii OMMcaHi HEAOCTATHBO 1 YaCTO 3AIHMIIAIOTHCS 1033
yBaroto (axisuib.

KicTononiOHi ypakeHHsT OYEpEeBMHU MOXYTh JIOKaJi3yBaTHCSl Ha CEPO3HUX
00ONIOHKAX TMIEYiHKH, NUTyHKAa, KHIIEYHWKAa Ta Opmki. MaKpOCKOIIYHO BOHH
MPE/ICTaBICHI TOHKOCTIHHUMH YTBOPEHHSIMH, 3aIIOBHEHUMH CEPO3HOIO PiJHHOIO,
0 YCKJIAIHIOE JU(EpeHIlamiio 3 Mapa3uTapHAMH a00 HEOINTACTUYHUMHU
nporiecaMd. BiICYTHICTP YITKUX MiarHOCTHYHHX KPHUTEPIiB MiABHUILYE PHU3HK
MOMWJIKOBOT ~ iHTepmperamii martojorivaux 3miH [9]. Tomy nmerampHUA
MOPQOJIOTIYHHI ONKC TAKNX BUIMAAKIB Ma€ BayKJIMBE IPAKTUYHE 3HAUCHHSI.

Y 3B’A3ky 3 I1MM  aKTyalbHHMM €  Yy3arajbHEHHS  pe3yJbTaTiB
naToMOpQOJIOTIYHUX JIOCHTIPKEHb OpraHiB 4YepeBHOI IMOPOKHMHH KpOJiB 32
HassBHOCTI CEPO3HO-KICTO3HUX ypaxkeHb. [IpejicTaBieHHs KiliHiKO-MOP(OIOTIYHUX
0coONMBOCTEH MOMIOHUX 3MIH CIPHSE KPalloMy PO3YMIHHIO X MaToreHesy Ta
mudepeHniiHii giarHocTui. OTpuMaHi JaHi MOXXyTb OyTH BUKOPHCTaHI y TPAKTHUII
BETEpMHAPHOI MEAWIMHM Ta Npu micaazabiifHomy KoHTpomi. Came IpOMY
MPUCBSTYEHE JTaHE TOCIIDKECHHS.

Meta nociixkeHb — 0XapakTepu3yBaTH KJIiHIKO-MOPQOIIOTidyHi 0cOOIUBOCTI
KICTOIOAIOHNX ~ypaXeHb OUYEPEeBMHM Yy KpOJIIB Ha OCHOBI Pe3yJbTaTiB
naToMOp(OIIOTIHHOTO JTOCIIPKEHHS OpPraHiB 4YepeBHOT TOPOKHUHH.

Marepiann i meromum mociaimkeHn. J{ochiipkeHHS MpoBomwInCS Ha 0asi
MIPHUBATHOI KpoJieepMu 0coOMCTOTO CensHChKOro rocrnogapcTsa Maruiok H.B., c.
Tyunn PiBHeHCBKOTO paiioHy PiBHeHCHKOI 06macti. O6’€KTOM AOCHIIKEHb OynH
KPOJIi, Y AKHX i 9ac KIIHIYHOTO OTJLIIY Ta MicisA3abiifHOTO KOHTPOIIIO BHUSBIISIIH
MIATOJIOTIYHI 3MiHM OpraHiB YepeBHOI MOPOKHUHHA. YMOBH YTPUMaHHS Ta TOMIBII
TBapHH BIATIOBIJAIN 3aralbHONPHUIHHATAM BUMOTaM Ul IPUBATHUX T'OCIOJAPCTB.
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Maninynsiii HaJ TBapUHAMH 3A1HCHIOBAIH BIAMOBIAHO IO ICHYIOYMX HOPMATUBHHUX
IOKYMEHTIB, W10 pENIaMEeHTYIOTh Oprasizamifo poOiT i3 BHUKOPHUCTaHHSAM
eKCIIePIMEHTANBHUX TBapWH i JOTPUMAHHS NPUHIHIIB «CBPONCHCHKOi KOHBEHIIIT
PO 3aXHUCT XPeOETHUX TBApHH, 1[0 BUKOPHCTOBYIOTHCS B €KCIIEPUMEHTAIBHHUX Ta
iHmMX HayKoBuX Histx» (CtpacOypr, 1986) [10-12].

MarepianioM Ui IOCHIIKEHHS CIIyTyBald OPTaHU YEPEBHOI IOPOKHUHU
KpOJIiB, 30KpeMa MediHKa, IUTYHOK, TOHKHA KUIIeYHHUK Ta Oproka. [licas po3TuHy
3IIMCHIOBAJIN MaKpOCKOIIYHY OILIHKY CEpO3HHX OOOJIOHOK 3 YypaxyBaHHAM
JIOKauTizanii, KUTbKOCTI, PO3MIpIB 1 XapakTepy KicTomoiOHMX yTBOpeHb. OcoOIUBY
yBary NpuAUISIA CTaHy CEpO3HOI OOOJIOHKH, HAasBHOCTI BHIIOTY, MOTOBIIEHHS Ta
CYIYTHIX CYAMHHHX 3MiH. YCi aTOJIOTIUHI 3MiHM (DIKCYBaJIM IUISIXOM JETAIBHOTO
omnucy Ta porodikcarii.

MakpoCKOMIYHUN aHaji3 TMPOBOIWIN BiIMOBITHO A0 3arajbHOMPUIHATHX
METOMK ITaTOJIOTOAHATOMIYHOTO TOCTiIKeHHS TBapHH [ 7-8, 14-16]. Otpumani naHi
y3araJpHIOBAJIM Ta aHAII3yBAJH 3 YPaXyBaHHIM Cy4acHHX YSBJIEHb IIPO MATOTCHE3
CEpO3UTIB 1 KICTO3HHX YypakeHb Cepo3HHX 000I0HOK. Mopdomoriuai 3MiHH
IHTepIpEeTYBaIH 3 TMO3WMIA TU(PEpPEHIIHHOI MiarHOCTHKH 3 TMapa3UTapHUMH Ta
HEOIUIACTUYHUMH  TIpoIlecaMH. Pe3ysibTaTH OCHIIKEHb BHUKOPHCTAHO IS
(hopMyBaHHS KITiHIKO-MOP(]OIOTIYHOT XapaKTEPUCTHKH BHABICHOT TATOJIOT1.

PesyabraTH JociaimikeHHs Ta iX 00roBopeHHsl. Y XOJi IPOBEICHUX
JIOCHIIJDKEHb BCTaHOBJICHO, ILIO Y KpPOJIB 13 TMATOJIOTI€I0 OpraHiB YepeBHOL
MOPOXKHUHU JIOMIHYBaJ MaKpOCKOIIYHI 3MiHM CEpPO3HHX OOOJIOHOK, SIKi Mau
XapakTep KiCTOMOMIOHUX YyTBOPEHb Pi3HOT JIoKai3allil Ta iIHTCHCUBHOCTI. BusBieHi
3MIHH CYIIPOBOJIKYBIUCS TIOTOBIIEHHSIM CEPO3H, HasBHICTIO CEPO3HOT0 BUIIOTY Ta
OCEpeAKOBMMHU CYJMHHUMH peakuismu. Haifuacrimme mnaronoriyauii mpouec
OXOILTIOBAB CEPO3HI 00OJIOHKH MEUiHKH, NUTYHKA, TOHKOTO KHIIEYHHUKA Ta OpHKi.
Mopdoomnoriaai 0coONMMBOCTI BUSBICHWX YTBOPEHb CBIMYHIN IPO XPOHIYHUI
nepebir acenTHYHOro cepos3uty. OTpHMaHi pe3ysbTaTH CTald MiAIPYHTSIM IS
NETaJbHOTO aHaJi3y KIIHIKO-MOP(OIOTIYHNX XapaKTEPUCTHK JIOCIiIKyBaHOT
MIaTOJIOTIi.

30Kkpema, Ha IIOBEPXHI MEYiHKH Ta IUTYHKY BUSBIISUIN MHOXHHHI KiCTOIOMIOHI
YTBOPEHHS DPI3HOTO JiaMeTpa, IO 3yMOBIIIOBAJIO 3MiHY penbedy cepo3u Ta Il
MOTOBIIEHHS. 3a3HaueHi MOp(}OJIOTiyHI 3MIHH HAOYHO TPEJICTaBjeH] Ha puc. 1, ae
MPOJEMOHCTPOBAHO XapaKTep ypPakKeHb CEPO3HOI OOOJOHKU MEYIHKU Ta NUTYHKY
KPOJIS.

[Monmanpire MakpOCKOMiYHE TOCTIKEHHS OpraHiB YEpeBHOI IMOPOKHUHH
3aCBIIYMIIO0, IO MATOJIOTIYHUH NPOILEC MOIIMPIOBABCS TAKOK HA CEPO3HI 000IOHKH
KAIICYHHKA Ta Oprki. Y NOWX JUITHKAX BUSABSUTH MHOXKHHHI KiCTOITOMIOHI
YTBOPEHHS, PO3TAIIOBaHI IEPEBaKHO B3JIOBX OPIIKOBUX CTPYKTYp 1 CYAMH.
BusiBneHi 3MiHM CyNpOBOJUKYBAJIHMCS JIOKaJbHUM IIOTOBIIEHHSIM CEPO3M  Ta
O3HaKaMM CEpPO3HOTO BHIIOTY. 3a3HayeHi MOP(OJIOridHi OCOOIMBOCTI AETAIHHO
MpeCTaBJIeHI Ha pHC. 2.
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a) 0)
Puc. 1. MakpockoniuHi 3MiHI OpraHiB YepeBHOI MOPOKHUHH KPOJIsI

a) [ledinka Kpos 3 MHO)KHHHUMH CEPO3HUMH KiCTOIIOIIOHUMH YTBOPEHHIMHA
Ha  BicrepanbHili moBepxHi. Cepo3Ha 000JOHKAa MOTOBIICHA, BKpPHUTA
TOHKOCTIHHUMH, HaliBIPO30PHUMHU YTBOPEHHSMH PI3HOTO JiaMeTpa, 3allOBHEHHUMU
CEpPO3HOI0 PIIUHOI0, IO CBIJUUTH IIPO PEAKTUBHI 3MiHU OYEPEBUHU 32 XPOHIYHOTO
ACENITHYHOTO CEPO3UTY.

0) IllnyHOK Kponsi 3 KICTO3HMMH YTBOPEHHSIMH cepo3Hoi obOosionku. Ha
MOBEPXHI OpraHy Bi3yalli3ylOThCsl YUCIEHHI TOHKOCTIHHI KiCTONOAIOHI CTPYKTYpH,
MICIIMH 3 OCEpEeIKOBHUMH METeXiaIbHUMH KPOBOBWJIMBAMHM, IO MOXe OyTH
HACJI/IKOM TOPYLIEHHS MIKPOIMPKYJIALIT Ta TPUBAJIOTO IOJPA3HEHHS CEPO3HHUX
00O0JIOHOK.

TakuMm YMHOM, BUSIBJIEHI MAaKpOCKOIIYHI 3MIHH CEPO3HUX OOOJIOHOK OpraHiB
YepeBHOI TMOPOXKHHUHH KPOJIB MaJld XapakTep MHOXHUHHHUX KICTOMOMIOHUX
YTBOpEeHb, IO (OPMYBAIUCS HA T XPOHIYHOTO AaCENTHYHOTO CEPO3HTY.
Jlokamizaliiss MaTOJOTIYHOTO MpPOIEeCYy Ta MOPQOJIOTiYHI O0COOIMBOCTI ypaKeHb
CBIIMMJIM TIPO MPOBIJHY POJIb MOPYIIEHh MIKPOIMPKYJSLIT Ta JTiMOBIATOKY B iX
po3BuTKy. OTpuMaHi pe3yJbTaTH Y3rOJUKYIOTHCS 3 JIAaHMMH JIITEpaTypd IOJ0
MaTOreHe3y CEepPO3HO-KICTO3HMX YypPaKeHb OYEPEeBUHU. BusBIEHI 3MiHH CIif
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BpaxoBYBaTH IIiJl 4ac IaTOJIOTOAHATOMIYHOI AiarHOCTHKM Ta audepeHmiamii 3
rapasuTapHUMH i HEOIIACTHYHUMHE IPOLIECaMH.

a) 0)

Puc. 2. KicTo3Hi ypaskeHHs] KUIlIeYHHKA Ta OpMKi Y KpoJst

a) Iletnmi TOHKOrO KHIICYHHMKA KpOJsi 3 MHOXXKHHHUMH CEPO3HUMH
KiCTONOAIOHMMHU YTBOpPEHHSIMH Ha cepo3Hii oOonoHmi. KicTo3Hi cTpykTypn
TOHKOCTIHHI, HaIliBIIPO30pi, pi3HOTO JiaMeTpa, pPO3TAIIOBaHI MEPEBa’KHO B3/IOBXK
OpmwxoBux yTBOopeHb. Cepo3Ha OOONOHKAa MICHSMH IOTOBIICHA, 3 O3HAKAMH
CEPO3HOr0 BHIIOTY, IO XapaKTePHO ISl XPOHIYHOTO aCENTUYHOTO CEPO3HTY.

0) Bpmxa kuiieyHuKa KPOJIs 3 BUPAKCHUMH KICTO3HAMH 3MiHAMHK. Y TIJISHII
OpIIKi CHIOCTEPIraloThCst MHOKHHHI CEPO3HI KICTOMOIOHI yTBOPEHHSI, JIOKai30BaH1
B3IOBX CYAMHHHMX CTPYKTYp, OKpeMi 3 SKHX MAalOTh OCEPEAKH IeTeXialbHHX
KPOBOBWIIMBIB. BusiBiieHi 3MiHM MOXyTh OyTH TOB’s3aHi 3 MOPYIICHHIM
TM(OBIATOKY Ta MIKPOLMPKYJISIIIT.

BucnoBku. 1. Y KkposiB i3 NaroJori€lo OpraHiB 4epeBHOI IMOPOXXHUHU
BCTaHOBJICHO HAsBHICTh MHOKHHHUX KICTOMOHIOHUX YPaXKeHb CEPO3HUX 000IOHOK,
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SKi JIOKaJi3yBaJIMCS ITIEPEBAXHO HA IEYiHIN, IUIYHKY, TOHKOMY KHIIEYHHUKY Ta
Opmxi.

2. MakpockomigHi 3MiHH CEpO3HHX OOOJOHOK XapaKTepHU3yBaJHCA
MOTOBIIEHHAM CEPO3H, HASIBHICTIO CEPO3HOTO BUIIOTY Ta TOHKOCTIHHUX KiCTO3HUX
YTBOPEHB, IO CBIAYUTH PO XPOHIYHUH MEpedir aCeNITHIHOTO CEPO3UTY.

3. BusBneni MopoIroridHi 0COOIUBOCTI KiCTOMOMIOHNX YpaXKeHb OUepPEBUHI
BKa3ylOTh Ha HMOBIpHy TIPOBIZHY pOJb MOPYUICHb MIKPOIMPKYJILAMII Ta
TiM(OBIATOKY B IMaTOreHe31 JOCIiKyBaHOT [TATOJIOT 1.

4. OtpuMaHi pe3ynbTaTd MalOTh BaXKJIMBE IPAKTHYHE 3HAUCHHS JUIS
MaTOJIOr0aHATOMIYHOT JIarHOCTHKU, OCKUIBKH JIO3BOJISIIOTH IIJBHIIMTH TOYHICTH
mudepeHmianii  cepo3HO-KICTO3HUX YpaKeHb OYEPEBUHM BiJl Mapa3uTapHUX 1
HEOIJIACTHYHHX MPOLECIB.

5. Marepianu 10CiipKeHHs! MOKYTh OyTH BUKOPUCTaHI B OCBITHROMY TpOLECi
3aKJIa/IiB BUIOT OCBITH IiJI Yac MiArOTOBKH 3100yBadiB 3a crienianbHicTo «CepenHs
ocgita ([IpuponHuYi HAyKH)», a TAKOX Y 3aKNIaJaxX 3aralbHOI CepeHbOI OCBITH i
po¢LIEHUX JIEesTX IPY BUKOHAHHI YYHSIMHU HaBYAJIbHO-TOCIITHUIIPKUX 1 HAYKOBHUX
pobirt, 30kpema B cucteMi Maioi akazgemii Hayk Ykpainu (MAH).

IlepcieKTHBM  MOAANBIINX AOCHIUKeHb IOJATAIOTE Yy HPOBEICHHI
TICTOJIOTIYHAX Ta IMYHOTICTOXIMIYHHX JOCHTI[PKCHb CEpPO3HHX OOOJIOHOK IS
YTOUHEHHS MeXaHi3MiB (popMyBaHHs KiCTOIOAIOHMX ypasKeHb OUEPEBUHHU Y KPOJIiB.
JIOLIIbHUM € BUBYEHHS CTaHy MIKPOLMPKYJSITOPHOTO pyclia Ta JiMQaTHaHOi
CHCTEMH B ypaKeHUX JUIsHKax. [lonanpii gociimkeHHs MaloTh OyTH CIIpSIMOBaH1
Ha 3’CyBaHHS MOJKJIMBOTO 3B 513Ky BHSIBJICHHX 3MiH 3 EPEHECCHUMH 3aIlallbHUIMHU
npolecaMy, yMOBaMH YTPUMaHHs Ta rojiBii TBapuH. OTpuMaHi pe3ysbTaTh
COPUSATAMYTh yIOCKOHAICHHIO [IarHOCTUYHUX KPHUTEPiiB 1 MPOQLIaKTHIHNX
3aXO0JiB y IPAaKTHULI BETCPHHAPHOI MEAUIINHH.

OKpeMUM HAIPSIMOM MOAANBIINX JAOCTIIPKEHb € PO3POOKa Ta BIPOBAKCHHS
HaBYaIbHO-METOJMYHUX MAaTepialliB, HA OCHOBI OTPHMaHUX pE3YJIbTATIB, I
BUKOPHCTaHHS B OCBITHBOMY IpOIIECi 3aKiajiB BHILOi Ta 3arajlbHOi cepexHbOl
OCBITH 32 OCBITHBOIO ramy33to «[Ipupomardi Haykw». 3aydeHHS yYHIB JIEiB i
3100yBadiB BHIIOI OCBITH 10 BHKOHAHHS HaBYaJIbHO-IOCHIIHUIBKUX POOIT 13
naroMopoorii cnpusitume (HOpMyBaHHIO TX JOCIIAHUIBKUX KOMIIETEHTHOCTEH 1
PO3BHUTKY HAYKOBHX MPOEKTIB y cucteMi Maioi akagemii Hayk Ykpaiau (MAH).
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CLINICAL AND MORPHOLOGICAL CHARACTERISTICS OF CYSTIC
PERITONIAL LESIONS IN RABBITS

1Sachuk R. M., “Danylyuk A. P., *Velesyk T. A., 2Lishchynska V. T.

IRivne State Humanitari an University, 29-a Plastova St., Rivne, 33028, Ukraine
2Regional Scientific Lyceumin Rivne of the Rivne Regional Council,
Kotlyarevskoho St., 1, Rivne, 33028, Ukraine

Cyst-like lesions of the serous membranes of the abdominal organs are a poorly
studied, but clinically and diagnostically significant pathology in rabbits. Despite
the relative prevalence of serositis of various genesis, the morphological features of
cystic changes of the peritoneum in this species of animals remain insufficiently
systematized, which complicates their correct interpretation during pathological
examination and post-mortem control. In the practice of veterinary medicine, such
lesions are often regarded as parasitic or neoplastic processes, which increases the
risk of diagnostic errors. The aim of this study was to characterize the clinical and
morphological features of cystic lesions of the peritoneum in rabbits based on the
results of pathomorphological examination of the abdominal organs. The studies
were conducted on the basis of a private rabbit farm in the Rivne region. The objects
of the studies were rabbits in which pathological changes of internal organs were
detected during clinical examination and post-mortem control. The material was the
liver, stomach, small intestine and mesentery. Macroscopic assessment of serous
membranes was carried out taking into account the localization, number, size and
morphological characteristics of cyst-like formations, as well as the condition of the
serosa, the presence of effusion and vascular changes. During the studies, it was
established that the dominant morphological changes in rabbits were multiple thin-
walled cyst-like formations localized on the serous membranes of the liver, stomach,
intestine and mesentery. The lesions detected were accompanied by thickening of the
serosa, accumulation of serous effusion and focal petechial hemorrhages. The
morphological picture indicated a chronic course of aseptic serositis with the
formation of serous-cystic structures. The features of the location of the formations,
in particular their localization along the vessels of the mesentery, indicated the
probable role of microcirculation disorders and lymphatic drainage in the
pathogenesis of the pathology under study. The results obtained are consistent with
the literature data on the mechanisms of development of chronic serositis and have
important practical significance for pathoanatomical diagnostics. The proposed
clinical and morphological characteristics of cystic lesions of the peritoneum allow
to increase the accuracy of differential diagnosis with parasitic and neoplastic
processes and can be used in the practice of veterinary medicine, the educational
process and in post-mortem control of rabbit products.

Keywords: rabbits, peritoneum, serositis, cystic lesions, pathomorphology,
serous membranes, aseptic inflammation.
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MAM'SITKA JJISI ABTOPIB CTATEN
MoBu BHIaHHS - YKpaiHChKa, aHTJIHCHKA.

PEJAKIIMHA TTOJITAKA IIIOIO MYBJIIKAIIA

1. lo 30ipHEKa  OpUAMAIOTBCI  CTATTi  IPOOIEMHO-TIOCTAaHOBYOTO,
y3arajJpHIOI0Y0TO T4 METOJMYHOTO XapaKTepy, B AKUX BUCBITIIOIOTHCS PE3YIbTaTH
HAYKOBHUX IIOCTI/KCHD 3 CTATHCTHYHOIO 0OPOOKOIO JaHWX, IO MAIOTh TEOPETHIHE
Ta MPaKTUYHE 3HAYEHHS, aKTyaJbHI JUI CLIBCHKOTO IOCHOAAPCTBa sIKi paHille He
My OJIiKyBaJINCh.

2. ABTOpH HeCyTh BIIMOBIJaJbHICTh 3a OPHIIHAJBHICTH (IUIAriaTt) TEKCTY
HayKOBOI CTarTTi, JTOCTOBIPHICTh HaBEJAEGHUX (aKTiB, IIUTAT, CTATUCTHYHUX IAHUX,
BJIaCHMX Ha3B, reorpadiuyHuX Ha3B Ta IHIIMX BIZIOMOCTEH, a TaKOX 3a Te, IO B
Marepianax He MICTSAThCS JIaHi, 10 He MiUIAraloTh BIIKPUTIH myOikaii.

3. ABTOpH HaroTh 3roay Ha 30ip 1 00pOOKYy MEpCOHANbHHUX NAaHUX 3 METOIO
BKITIOYEHHS iX B 0a3y maHUX BimmoBimHO m0 3akoHy Ykpainu Ne 2297-VI «IIpo
3aXUCT MepcoHambHuX gaHux» Bix 01.06.2010 p. Pegakmis 30ipHuKa rapaHTye, 0
ocoOWCTI mHaHi, OKpIiM THX, OO IMyONIYHO MONAIOTECA Y CTaTTi, OyIyTh
BUKOPHCTOBYBATHCh BUKITIOYHO /ISl BAKOHAHHS BHY TPIIIHIX 3aBAaHb PENAKIIii Ta HE
OyIyTh IMOIIUPIOBATHUCH i TIEPEIaBaTUCh CTOPOHHIM 0cO0aM.

4. ABTODMW, SIKi € 3100yBaYaMu HAYKOBOT'O CTYIICHSI KAHAMATA HAYK, acIlipaHTH
Ta MariCTpy NOBUHHI BKa3aTH HayKOBOI'O KEPIBHHKA.

MOPSIJIOK MOJAHHA HAYKOBOI CTATTI

Jo penmakmii 30ipHMKa Ha €ICKTPOHHY azpecy bioresurs.ck@ukr.net
HAJICUJIAETHCS CJICKTPOHHUI MTaKeT JTOKYMEHTIB!

- BimomocTi po aBTOpiB (opmar ¢aiiny *.docx a6o *.doc);

- HaykoBa cTaTTs (opmar daitny *.docx abo *.doc);

- opuriHan 300paxkeHb Ta rpadikd B €JIEKTPOHHOMY BHIJILII, (opmary
(*.jpg, *.png, *.gif Tomo), ane He y BUIIISI TEKCTOBOTO TOKYMEHTY;

- pelieH3is, MiANMcaHa JOKTOPOM ab0 KaHIUJATOM HayK 1 3aBipeHa
MEYaTKOIO Ti€l YCTAHOBH, Jie TPAIOe PerieH3eHT (KOIbOpoBa CKAHOBaHA
KOTIist);

- JIMCT-KJIOTIOTaHHS 3aBIpEHUI NEeYaTKOO Ti€i yCTaHOBH, 1€ TIPAIIOE aBTOP
i3 ipoxaHHsM my0ikaii (KoJbopoBa CKAHOBaHA KOIIis);

- eKCIIEPTHUH BUCHOBOK IIPO Te, IO B MaTepiaiax He MICTAThCA JaHi, sSKi
HE MM/JISArafoTh BiIKpUTiH myOuikaiii (KoJ1p0poBa CKAHOBAaHA KOTIis).

1. Ha3Ba KOXHOTO JIOKYMEHTY NOBMHHA nounmHatucs 3 [IpisBumia Im's Ilo-
6arekoBi aBTopa (Ipuknao: Ipizsuwe I.I1. Bioomocmi npo asmopis.; [pizeuwe L11.
Cmamma.,; Ilpizeuwe I.I1. Mamonoxl.; Ilpizeuwe LII. I'pagixli.; Ilpizeuwe LI1.
Peyensis.; Ilpizsuwe 1.I1. Knonomanus., Ipizeuwe I.I1. Excnepmnuti 6UcHOBOK.).

2. ITicst oTprMaHHS Ta PO3IJISILY PEKOJIETi€l0 HaAyKOBOI CTATTi aBTOpaM Oyne
Ha/IiCJTaHO BiJNIOBiTHE MOBIIOMJICHHS Ha €JIEKTPOHHY IOIITY.

3. OcrarouHe pIilICHHS MPO IMyOMIKAIil0 YXBAJIIOE PEAKOJETIs, SKa TaKOK
3aJnIIae 3a coO0r0 NMPaBo Ha JIOAATKOBE PElEH3yBaHHS, pelaryBaHHsI i BIAXUICHHS
HayKOBHX CTaTeH.

4. Marepianu, opopMIIeHi 3 BIAXWICHHSIM Bijl 3a3HaUYCHUX HIDKYE BUMOT L1010
HOPSIKY MOaHHA Ta 0()OPMIICHHS] HAYKOBOT CTaTTi, PEIKOJIETIsl HE PO3TIISIAE.
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BUMOI'M O®OPMJIEHHS HAYKOBOI CTATTI

1. Jlo po3srisiy NpUMarOThCsl HAYKOBI CTATTi 0OCSATOM HE MEHILE 7 CTOPIHOK
TeKCTy, opMaT nanepy - A4, opieHTalis - KHHXKKOBA, IOJIs 3 YCiX cTOpiH - 20 MM,
MIKpSAIKOBH# iHTepBaX - 1, kerpb mpudTy - 12, rapuitypa - Times New Roman,
abzarHuii Bigetym 1,25 cM (Ut OCHOBHOTO TEKCTY aHOTAIiH i cTarTi).

2. CrpykTypa HayKOBOi CTaTTi:

- YK (BupiBHIOBaHHS IO JIBOMY Kparo, IPUQT - HAIIBXUPHHIA).

- HA3BA HAVYKOBOI CTATTI (BupiBHIOBaHHS MO LEHTPY,
mpHUT - HATIBXKUPHHUINA, BEJHKI JIITEPH);

- IpisBumie Ta inimianu aBropa (cmiBaBTOpIiB, BUPIBHIOBAHHS MO IECHTPY,
mpuQT 3BUYAIHAN);

- HAYKOBULl CMYNiHb, 4eHe 36anHs, micye pobomu (MOBHA Ha3Ba
CTPYKTYPHOTO MiIpO3/iTy, BUPIBHIOBAHHS MO LEHTPY, MPUDT - 3BUUAHHHNA
KypCHB);

- Anomayis 0cHO6HO0I0 M0B0I0 cmammi (BUPiBHIOBAHHS MO ITHPHHI,
Kerss mpudTy - 12, Kypcus). O0csr aHoTaIil moBuHeH 0yTH He MeHIe 2000
3HaKiB (BpaxOBYIOUYHM HE JPYKOBaHi 3HAKH), MiCTUTH OCHOBHI BHCHOBKH Ta
pe3ynbTaTé podoTy;

- Knrouosei cnosa: Bin 5 mo 10 cnip (BUpiBHIOBaHHS MO MIMPHUHI,
Kerss mpudTy - 12, HamiBKUPHUH KypCHB);

- Texct HaykoBOi crarti (BUpIBHIOBaHHS IO IIUPHHI, KeErjb
wpudTy - 12, MDKpSAKOBHHA iHTepBan - 1, ad3aunuii Biactyn - 1,25 cm) i3
3a3HaYCHHAM HACTYIHUX €IEMEHTIB!

AKTYaJIbHICTb, /I¢ BUCBITJIIOETHCS BAYKJIUBICTH TOCHI IKSHHS

Mera [ociuimKeHHsI, /€ BKa3yIOThCI MeTa 1 3aBJaHHA HayKOBOTO
JIOCIIIKEHHS.

Marepiasm i MeToaH XOCTIIKEHHSI, [I¢ BHCBITIIOIOTHCS OCHOBHI
METOJH 1 IPUHOMH, 3aCTOCOBaHI y HAYKOBIH CTATTi.

Pe3yabTaTn gociigkeHHsI Ta iX 00rOBOpPEHHS, /¢ BHCBITIIOIOTHCS
OCHOBHI OTPUMaHI Pe3yJIbTaTH JOCITiPKSHHS, TO/IaHi y HAyKOBiH CTATTI;

BucHoBKH i mepcneKTHBH, ¢ MONAIOTHCS KOHKPETHI BUCHOBKHU 32
pe3yJbTaTaMu JOCIIDKEHHS Ta NePCIIEKTHBHU TTOJANIBIINX PO3POOOK.

Jlirepatypa y mopsnky sragyBaHHs a0o y andaBiTHOMY MOpSIKY
(aBTOMaTHYHA HyMepalis CHHCKY, Kerjib wWpudrty - 12, MDKpSIKOBUIMA
iHTepBaI - 1, BUpiBHIOBAaHHS M0 mKpHHi). OpopMIIsIETRCS 32 MIKIEP)KaBHUM
craggaptom JICTY 8302:2015. [TocunanHsa 0hOpMIIOTECS Y KBaIpaTHUX
Jy)KKax.

(ne menmie 15 mxepen)

YHUKaTH TOCUJIaHb aBTOPiB KpaiHU arpecopa.

30% mxepen 3a OCTaHHi 3 — 5 pOKiB.

References tpancmitepoBanuit (aBTOMaTHYHA HyMeparlisi CIHCKY,
Kerib

mpudTy - 12, MDKPSIIKOBHHA iHTEpBaJ - 1, BUPIBHIOBaHHS 1O MIMPHHI).

- Ilepexnao HA3BU CTATTI, Ilpissuwe iniyianu asmopa ma Anomayii 3
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- Knrouosumu cnosamu 0soma mosamu (BUPIBHIOBAHHS IO IIMPHHI, KEIJb

mpudry 12, Kypcus).

3. B HayKkoBHX CTarTsX HE JIOMYCKAETHCS aBTOMAaTHYHUX MEPEHOCIB CIIB Ta
BUKOPUCTAHHS MakpociB. AO3amu mo3Ha4aTH TimbkH KiaBimero “Enter” 3
BUKOPHCTaHHIM (yHKIIi BiJCTyMiB, CYBOPO 3a00pPOHEHO 3aCTOCOBYBAaTH MpoOLIN
abo tabymamio (kmasimia “Tab”) gust ab63amyBanHs B cTatTi. He momyckaerscs
BUKOPHUCTAHHS YIIUTFHEHOTO a00 pO3piHKEHOT0 MPUPTY:

- Tadanunuii Ta rpadiunmii martepian Moxe OyTtn Jume
KHIKKOBOTO (hopMarty, a Horo KijbKiCTh JJOPEYHOIO.

- Tabdauusa MOBMHHA MaTH MOPSIKOBUI HOMEp, BKA3yeThCs 311iBa
mepe Ha3Boto Tabnuii. Hassa TaGuuii momaeTsest Hax Tabmumero (Kerib
wpudTy - 12, HaNIBKXUPHUNA, MDKPSIKOBUH 1HTepBal - 1,5, BUpPIBHIOBAHHS
mo mmmpuHi). TekcT Tabmuii momaeTses rapHiTyporo Times New Roman
(xersp mpudTy - 10, MiXKpsiaKoBH# iHTepBai - 1).

- PucyHOK MOBHHEH MaTH MOPSAKOBHUN HOMEp Ta OYTH LUTICHUM
rpadiuaiM 00'ekTOM (3rpyMoOBaHMM); HOMEp 1 Ha3Ba BKa3yIOTHCS 103
o6'exktoM (Kersb WpUQTY - 12, HAMIBXUAPHUIN, MIKPSAIKOBHI iHTEpBAT - 1,
PO3MIILIEHHS 110 NIMPHHI).

- @®opmynu (31 CTaHZApPTHOK HYMEpaIli€l0) BHKOHYIOTHCS B
penakropi Microsoft Equation.
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NOTE FOR AUTHORS OF ARTICLES
The publication's languages are Ukrainian, English.

EDITORIAL POLICY REGARDING PUBLICATIONS

1. Articles of a problem-setting, generalizing and methodological nature are
accepted for the collection, which highlight the results of scientific research with
statistical processing of data, which have theoretical and practical significance, are
relevant for agriculture and have not been published before.

2. The authors are responsible for the originality (plagiarism) of the text of the
scientific article, the reliability of the given facts, quotations, statistical data, proper
names, geographical names and other information, as well as for the fact that the
materials do not contain data that are not subject to open publication.

3. The authors consent to the collection and processing of personal data for the
purpose of including them in the database in accordance with the Law of Ukraine
No. 2297-VI "On the Protection of Personal Data" dated June 1, 2010. The editors
of the collection guarantee that personal data, except for those publicly presented in
the article, will be used exclusively for the internal tasks of the editors and will not
be distributed or transferred to third parties.

4. Authors who are holders of the scientific degree of candidate of sciences,
post-graduate students and masters must indicate the scientific supervisor.

SCIENTIFIC ARTICLE SUBMISSION PROCEDURE

An electronic package of documents is sent to the editors of the collection at
bioresurs.ck@ukr.net:

- information about the authors (file format *.docx or *.doc);

- scientific article (file format *.docx or *.doc);

- original images and graphics in electronic form, format (*.jpg, *.png, *.gif,
etc.), but not in the form of a text document;

- areview signed by a doctor or candidate of sciences and certified by the seal
of the institution where the reviewer works (color scanned copy);

- a request letter certified by the seal of the institution where the author works
with a request for publication (color scanned copy);

- expert opinion that the materials do not contain data that are not subject to
open publication (color scanned copy).

1. The title of each document must begin with the Author's Surname. Name
and patronymic of the author.

2. After receiving and reviewing the scientific article by the editorial board, the
corresponding message will be sent to the authors by e-mail.

3. The final decision on publication is made by the editorial board, which also
reserves the right to additional review, editing and rejection of scientific articles.

4. The editorial board will not consider materials prepared with a deviation
from the below-mentioned requirements regarding the order of submission and
preparation of a scientific article.
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REQUIREMENTS FOR DESIGN OF A SCIENTIFIC ARTICLE

1. Scientific articles with a volume of at least 7 pages of text, paper format -
A4, orientation - portrait, margins on all sides - 20 mm, line spacing - 1, font size -
12, typeface - Times New Roman, paragraph indent 1.25 cm (for the main text of
annotations and the article) are accepted for consideration.

2. Structure of a scientific article:

- UDC (alignment on the left edge, font - bold).

- TITLE OF THE SCIENTIFIC ARTICLE (aligned in the center, font -
semi-bold, capital letters);

- Surname and initials of the author (co-authors, center alignment, normal
font);

- scientific degree, scientific title, place of work (full name of the structural
unit, center alignment, font - normal italics);

- Abstract in the main language of the article (width alignment, font size - 12,
italics). The length of the abstract should be at least 2,000 characters (hot including
printed characters), contain the main conclusions and results of the work;

- Keywords: from 5 to 10 words (width alignment, font size - 12, bold italics);

- The text of the scientific article (width alignment, font size - 12, line spacing
- 1, paragraph indent - 1.25 cm) with the following elements indicated:

Relevance, where the importance of research is highlighted

The purpose of the research, which indicates the purpose and tasks of the
scientific research.

Research materials and methods, which highlight the main methods and
techniques used in the scientific article.

Research results and their discussion, which highlights the main research
results obtained, presented in a scientific article;

Conclusions and prospects, where specific conclusions based on research
results and prospects for further development are presented.

References in the order of mention or in alphabetical order (automatic
numbering of the list, font size - 12, line spacing - 1, width alignment). It is drawn
up according to the interstate standard DSTU 8302:2015. References are placed in
square brackets.

(at least 15 sources)

30% of sources for the last 3-5 years.

References transliterated (automatic list numbering, pin

font size - 12, line spacing - 1, width alignment).

- Translation of the TITLE OF THE ARTICLE, Surname, initials of the author
and Annotations with Key words in two languages (width alignment, font size 12,
italics).

3. In scientific articles, automatic word transfers and the use of macros are not
allowed. Mark paragraphs only with the "Enter" key using the indentation function,

it is strictly forbidden to use spaces or tabulation (“Tab" key) for paragraphing
in the article. It is not allowed to use condensed or sparse font:
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- Tabular and graphic material can only be in book format, and its quantity
is appropriate.

- The table must have a serial number, indicated on the left before the name of
the table. The name of the table is given above the table (font size - 12, bold, line
spacing - 1.5, width alignment). The text of the table is presented in Times New
Roman typeface (font size - 10, line spacing - 1).

- The drawing must have a serial number and be a complete graphic object
(grouped); the number and name are indicated outside the object (font size - 12, bold,
line spacing - 1, width placement).

- Formulas (with standard numbering) are performed in the Microsoft Equation
editor.
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