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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,
Bashchenko V.M., candidate of agricultural sciences,

Yaremich N.V., candidate of agricultural sciences,

Shapoval O.1., candidate of pedagogical sciences,

Osokina T.G., researcher.

Cherkasy Experimental Station of Bioresources of the National Academy of
Sciences of Ukraine, Cherkasy, Ukraine. bioresurs.ck@ukr.net

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.
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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 (D2) 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:rr]?r?]erSOf 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::i]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%.

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.

Fig. 2. Dynamics of the course of pupation of female minks

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 dl_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/Il 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/I 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).

e 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).
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Table 11. Growth intensity of young minks

. 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 D1 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 D5, 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.
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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
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 D; and Do,
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.% Mtm CV.,% M+m 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

|1_83}<|ocytes, 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
D,, 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).
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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.

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 néEm, 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 St Dev 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% |—— o
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
D; (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 um; for the rest of the studied groups, the indicator of the
thickness of the guard hair was 40-42.4 um.
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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).

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

D1 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

D1 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

D1 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
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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).

A similar trend was noted in the indicator of the thickness of the guard hair. A
probable difference between the control and groups D1 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 M:m StDev | CV% __Lim
min | max
Guide hair Lym
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 ILpm
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 7,8+0,22 1,22 15,55 5 10
D: 30 7,6+0,20 1,09 14,31 6 10
D; 30 7,2+0,26 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
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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).

Table 19. Hair length of different categories in young minks of the studied

groups at the age of 90 days
Group n M+m StDev | CV% __Lim
min | max
Guide hair I, mm
K 30 24,610,24 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
D> 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 Mzm 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 IT,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 Mtm StDev| CV% - Lim
min | max
Guide hair I, mm
K 30 25,0+0,24 1,44 5,41 21 27
D, 30 24,7+0,31 1,57 6,97 21 26
D, 30 24,940,21 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
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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.

Table 22. Hair thickness of different categories in young minks of the studied
groups at the age of 150 days

Group | n Mm StDev | CV% __Lim
min | max
Guide hair [,um
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 30 133,7£0,24 2,32 2,02 128 133
D, 30 135,1+0,36 1,97 3,45 131 139
D2 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
D, 30 12,9+0,38 2,06 16,08 8 16
D2 30 12,7+0,31 1,67 13,25 9 17

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 Dy and Ds.
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The duration of this period also had variability and was on average in the range
of 59-64 days (Fig. 4).

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
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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).

Fig. 5. Completion of molting in minks of the studied groups

Table 23. Defective mink fur

. __ K D D,
Commodity characteristics of fur 0 % n % n %
No defect 24 |800] 25 |833]| 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
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recorded in animals of the control group and D1-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.

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

. guidehair I 0,25 0,06 0,73 0,488
g'g‘ga';;‘%tfhaggm) A I~ videhair 1T 033 | 011 | -1,00 | 0347
downbhair -0,48 0,23 -1,53 0,164

Hair thickness (um) gu%deha%r I 0,29 0,09 0,87 0,409
at 60 days of age guldeha%r 11 -0,41 0,17 -1,26 0,241
downhair 0,70 0,49 2,77 0,024

Hair length (mm) at guidehair I 0,55 0,30 1,86 0,100
90 days of age guidehair 11 0,06 0,00 0,16 0,873
downhair -0,05 0,00 -0,13 | 0,900

L guidehair I 0,71 0,51 2,87 0,021
;aggtgés';”::z égm) guidehair I 021 | 004 | -060 | 0,564
downbhair -0,69 0,47 -2,67 0,028

Hair length (mm) at gu?deha@rl 0,27 0,05 0,73 0,588
150 days of age guldeha%r 11 -0,51 0,21 -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 1T -0,41 0,17 -1,26 | 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).

BUITYCK/12




31

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).

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
?gg;;g%tfhagzm) 8 uidehair IT 1,39 0,255
downbhair 0,65 0,523

L idehair I
Hair thickness (mk) at gu? ° a%r 0,41 0,665
60 days of age guidehair I1 26,23 0,001
downhair 0,16 0,855
. guidehair I 0,20 0,822
g'gg;;g%tfhagzm) 8 uidehair IT 0,57 0,570
downhair 1,23 0,296

L idehair I
Hair thickness (mk) at gu? ° a%r 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
;';g;:;gt:f gg;n) 8t I guidehair IT 0,24 0,322
downhair 0,17 0,585

N idehair I
Hair thickness (mk) at gu? ° a%r 119 0,355
the age of 150 days guidehair 11 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).
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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.

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 D1 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-
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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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BUKOPUCTAHHS CIPKOBMICHUX BIOPEI'YJIATOPIB B I'OAIBJII
AMEPUKAHCBKOI HOPKA

T'onyap O.®., I'apumr O.M., bamenko B.M.,
SApemua H.B., anosax O.1., Ocoxkina T.I'.

Yepracvka docniona cmanyis biopecypcie HAAH, Yepkacu, Yxpaiua.
bioresurs.ck@ukr.net

s nposedennss O0CHiONCeHHsT OYAU  GUKOPUCMAHI  08A  CUHIMEMUYHUX
biopezynamopa. JJHC (ounampicea cine cyxyunamy) ma L] (noxione yucmeiny).
bioximiuni  O0ocnidoicennss Kkposi Oyau GUKOHAHI HA HANIBGABMOMAMUYHOMY
oioximiynomy auanizamopi BTS-330 «BioSystems» 3acanbHOnpuiHamumu ma
VHIQIKOBAHUMU MEMOOAMU 3 BUKOPUCIAHHAM CIMAHOAPMHUX HAOOPI8 peakmugie
Qipmu  «BioSystems». [ npoeedenns Oocniodcenus 6yn0  cqhopmosano
KOHMPONbHY Ma 08I QOCIOHI 2pYNu camyie ma camox Hopok (no 25 2onieé camox ma
no 5 eonie camyie 6 KOJCHI epyni).

Memoro pobomu 610 00CAIONHCEHHS NAUS CIPDKOBMICHUX Olope2yiamopie Ha
pieenv peanizayii 8i0mMeEoprOGaAIbHOI 30AMHOCME CaMyié ma Ccamox HOPOK 3da
Hecmilikoi 200161 8 YMOBAX CYHACHUX 38IP020CNO0apCcms, OUHAMIKY pocmy i
PO3BUMKY Ma 30epedrceHicmb MOIOOHAKY MA AKICHI Xapakxmepucmuxu Xympa HopoK
MONIOOHAKY AMEPUKAHCLKOI HOPKU NpU 3ACMOCYBAHHI MIHEPAIbHUX cOpOeHmis &
AKOCMI KOPMOBOT 000ABKU.
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Bcemanosneno niosuwenns nnoowuocmi camox Ha 4,7% ma peecmpayitinozo
8UX00Y MON0O0HAKY Ha 20%, a makodi NoKpaujenHs 3aniioH08aIbHOI 30aMHOCI
camyie na 7%. Ilokpawyemocs ¢hisionoziunuii cman ma 3aXUCHi 61aCMUEOCI
opeanizmy. Bcmawnoeneno 8ipocione niosuwjenHs y cupoeamyi Kpoei pieHs
3azanvnozo binka na 14,5% no epyni {1 ma kpeamuniny na 24 i 31% 6ionogiono no
2pynax.

Yeeoennsa cipkoemicnux Oiopezynsimopie 3a2aiom NO3UMUBHO BHAUBANO HA
OUHAMIKY RPUPOCMY JHCUBOL MACU MONOOHAKY NICHsL 8IOayueHHs. Y 60-mu deHnomy
8iYi wjeHsama 000X OOCHIOHUX 2PYN i3 3HAYYWOIO DIHUYE) Nepesajicaiu y 6a3l
MONOOHAK KOHMPOIbHOI 2pynu, npu Ybomy HAUOIIbW Ppe3yibmamuehum 0yno
yeedeHHs: npenapamy ouxHampiesa cinb cykyunamy, 3a 0ozu 0,2 2/2on. Monoownsx
HOPOK pic Oib IHMEHCUBHO | 3HAYHO NEPesadicas POSECHUKIE KOHMPOIbHOL epynu
nHa 23,3 2 (P>0,99). Makxcumanvhi npupocmit #Cueoi Macu y Moo OHAKY O0CHIOHUX
epyn  (+11,8...+15,4%) sagikcosano 0o 90-0enHoco 6iky, 6 NOOAILUOMY
NepesadcanHsa 34 OAHUM NOKAHUKOM CHOCMepieanocs y Meapux KOHMPOAbHOL
epynu.

3a pesynemamamu euguenns mopghonoziuno2o ckaady Kposi Hopok 180-
0eHHO20 BIKY He 6CMAHOBNEHO 3HAYYWOI DIZHUYI 3a KINbKICMI0 epumpoyumis,
2emMo2100iHy ma neuxoyumis. Buwezasnaueni noKasHUKU 3HAXOOUTUCL 8 MeHCax
@izionociunol HOpMuU, npome Yy MEAPUH SKUM 000AMKO80 000a8aiu 6 PAyioH
CIPKOBMICHUL npenapam KilbKicms epumpoyumis y kposi 6yna suujoro Ha 6,1 % ,
2emoanobiny na 8,8%, a nevikoyumie — nudcuoro Ha 3,4%.

Mopgomempuuni  xapaxmepucmuku 108EHATLHOZO BOJOCAHO20 NOKPUBY
MOJIOOHSKY HOPOK OOCHIONCYBAHUX 2PYN Y 8iyi 45 OHi6 He mas 8ipo2iOnoi pisHuyi 3a
nokaznukom O0ogacunu  eonoccsi (P<0,95). 'V eiyi 60 Owuis, ycmanogieno
NepeBadcanHs 3 NOKASHUKAMU OO0BXUCUHU BONOCCA PI3HOI Kame2opii y meapuH
oocnionux epyn (P>0,95). Cepedne 3nauennss NOKA3HUKA OOBICUHU NOKPUBHO20
sonoccs cmanosuno 14 - 15 mm, ocvogozco — 10-11, nyxoeoeo — 6-8 mm. Ilpu
NOPIGHAHHI CepeOHIX 3HAYEeHb MOBWUHU B00CCS PI3HOI Kamez2opii y oanomy 8iyi
siomiueno eipociony pisnuyio (P>0,95). Ananociuna menoenyis 36epicanracs 00
nouamky aunHbku meapun. Jlunvka meapun docniodxcysanux epyn posnouanacs 20
cepnusi i 3axinuunacs 24 ocoemus, mpueanicms 0amo2o nepiody eapiiosanda 8
medcax epyn 56-67 ouis. Ilpu nopisuauni cepeoHix 3HaAYeHb He 6CMAHOBIEHO
sipocionoi piznuyi (P<0,95).

Kniouosi cnosa: cipkosmicui 6Oiopeeyismopu, HOpKA, 6i0MEOPI08AlbHA
30amuicmb, MiHepanbHi copbeHmu, Ce30H Napys8anHs, CMamesa 0Xo0md, Hcuea mMacd,
60710CC51, TUHBKAL.
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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:u+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; €jjumnop= 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 25.6% 1.4
2020 616 596.4° 46.5 362 143259 554 362 23.9¢ 12
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 |[NO]ism 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 32.3¢ 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 Va|Ue *kk *kk *kk
@ b ¢ - 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
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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 o_f 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
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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 falalel il
*x 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%d 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 NPOOYKMUBHOCHT MAMEPUHCLKOL
ninii kponig (ninis V). Ha macy mina nio uac eionyuenns (WW), 3a6iiny macy (SW)
ma cepeonbodobosuil npupicm y eiyi 4-9 muocnie (DWG) ennueana nuska
BUNAOKOBUX | HeBUNAOKOBUX YUHHUKIB, 30KpeMd pIK HAPOOX’CEHHs, Micayb
HAPOOJCEeHHS, CMAamyv, NOPAOKOBULL HOMeED OKPOLY, MpUBAIicmy 8a2iMHOCHI,
KINbKICMb HAPOONCEHUX HCUBUX KPOJLEHAM Ma MPUBANiCmb 1aKmayii y Kpoaie ainii
V. Hocnioocenns npoeoounocs Ha NAEMIHHOMY MAmMOYHOMY NO20Ni8’T Kpoie
HAYK0BO-00CIOH020 — yenmpy 3 NMaxieHuymea  @axyibmemy  CilbCbKO2O
eocnodapcemea Onexcandpiticokoeo ynieepcumemy. Oyinka cepeOuix 3Hayenb 3a
MemoooM HalMeHwux Keaopamie noxaszana, wo WW docmosipuo 3minioeanacs
3aneacno 6i0 poky napoocenns (P < 0,001). SW snuszunacsa na 250,6 2 3 nepuiozo
00 wocmozo poky okpony. DWG y nepwomy poyi (2013 p.) 6yna euworo na 5,87 2
nopisHsHO 3 Opyeum poxom ma Ha 7,1 2 nopisusano 3 wocmum poxom (2020 p.).
Hauinuoswcui cepeoni 3snavenna cnocmepieanu y KpoaeHsm, HApOO’CEHUX y TUNHI ma
cepnti, mooi AK HAUSUWI — 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 cmamsmu ot WW (P < 0,05) wne
8UABIEHO, OOHAK BCMAHOBIEHO 3HAYHI 8iOMinHOCMI Midc cmamamu oaa 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 docmosipuo eénausana na SW ma DWG. Kinbkicmob Hapoocenux
HCUBUX KpOAEHAM Mana 0ocmosipuuii enaus na WW ma SW (P <0,001). Tpusanicmo
naxmayii docmogipro enaueanra na SW ma DWG. /[na 6cix 00cniodicy8anux o3Hax
pocmy oOucnepcis 3a OAMbKIECOKUM KOMHOHEHMOM 0VIA HUICUONW, HINC 34
mamepuHcbkum. 3Hauenns Koegiyicumie cnaoxkosocmi cmarnosunu 0,46, 0,32 ma

0,43 ons WW, SW ma DWG eionosgiono.
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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 qg; 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, x «+=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 indeg
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 IIOPOJIM MMOJTABCHKE 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
2eHoOmunie 3aceioyus eionosioHicme nonyaayii pisnosasi Xapoi—Bauinbepea 3a
eenom MSTN ma euseue osoxkiacmepny cmpykmypy 3a cenom PGR, wo 3ymoeneno
IHMEHCUBHUM CeNeKYIUHUM SUKOPUCIAHHAM OKpeMux Niniill, 30kpema ainii I paga.
Yacmoma anena T (MSTN) oocmosipno nepesuwysanra C, a anens A (PGR)
nepesaicas nao G. Iozumuenuii indexc gixcayii F ona MSTN exa3sye na nepesazy
2emeposucom i 00CMamHill pigeHb 2eHeMUYH020 PI3HOMAHIMMSL.

Pospobnenuii cenexyivinuii inoexc BLUP AM, inmeepoganuti i3 MONEKYIAPHO-
2eHeMUYHUMU OAHUMU, O0380IUE KOMNILEKCHO OYIHUMU AK M SICHY NPOOYKIMUBHICID,
max i eiomeopny 30amuicme meapun.3a pesyiomamamu BLUP-oyinxku (2022—
2024) natisuwyi 3navenusn naeminnoi yinnocmi ompumanu camyi 1727215, 2118127,
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1847213, 1871817 ma 1894136 (0o +0,157) 3 sucokoro nadiinicmio oyinku (REL
0o 81,3 %). Busaeneno Kopeiayilo Mixc KilbKicmio O04OK Y OYiHYi ma moyHicCmio
EBV (r = 0,512). Jlinia 1871817 npodemoncmpysana MAaKCUMAIbHI 3HAYEHHS 30
2ernom MSTN (BLUP 1385, EBV 1.458) i nepesazy 3a penpoOyKmueHuMu 03HAKAMU
nopienano 3 ainicio 1811231 (BLUP 5.81 mnpomu 5.68), 06udsi ainii
Xapaxkmepu3sy8anucsa UCOKUM CeeKYIUHUM NOMEHYIaIoM i CmadiibHICMIO NPOSHO3Y
(REL 0.603-0.615).Ompumani pesyromamu niomeepoxicyroms epekmueHicno
inmezpayii MONEKYIAPHO-2EHEMUYHUX MAPKEPI8 Y CeNeKYiliHi npozcpamu Kpoiie
nopoouU NOAMABCHKE CPibo ma OeMOHCMPYIOMb NEPCREKMUBHICTb GUKOPUCMAHHS
BLUP i G-BLUP mooeneii 0ns nioSuwjeHHs mouyHOCMi 2eHemuyHoi OYiHKU U
PAHHBLO20 NPOSHO3YE8AHHS CENEKYIUH020 NOMEHYIANY MEAPUH.

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

lEaplxmo B. C., kano. c. 2. nayk, doyenm,
l.HyHI/IK FO.M., kano. c. . Hayk, ooyenm,
lKauapa6a O.A,, kauo. gem. Hayk, OoyeHm,
To6oiixo FO.B., 0-p c. 2. Hayk, npogecop,
2Cauyk P. M., 0-p 6em. nayx, npoghecop,
Ulenwmun 1.C., acucmenm.

YUlvsiecoxuii nayionansuuil ynisepcumem emepunaphoi Meouyunu ma
6iomexnonoziii imeni C. 3. I AHCUYBKO20,
eya. [lexapcoka, 50, m. Jlvsis, 79010, Ykpaina
2Pignencoruil Oepoicagnutl eymanimapHull yHisepcumem, 8yn. Ilnacmosa, 29-a,
M. Piene, 33028, Vxpaina sachuk.08@ukr.net

Y cmammi nasedeno pesynemamu Hayko80-20cnodapcvko2o O00CHIOHCEeHH,
NPUCBAUEHO20 OYIHYL 6NAUEY 6000PO3UUHHOI KOpMO8oi dobasku «Hympin Se» na
NPOOYKMUGHI ma 0ioN102I4HI NOKA3HUKU MOJIOOHAKA KPOI8 KANIQOPHITICbKOI nopoou
6 nepioo 8i020dieni. AkmyanbHicmbs pobomu 3yM08IeHA HeOOXIOHICMIO NIOBUWECHHSL
epexmusHOCmi  KpONIGHUYMBA — WUIAXOM — Oonmumisayii  200i6ni,  30Kpemd
BUKOPUCMAHHS CYYACHUX KOPMOBUX 000ABOK, WO MICMAMb KOMNIEKC 6IMaMIHIg,
HEe3AMIHHUX AMIHOKUCIIOM [ MIKpoeneMenmis, 30Kpema ceneny, AKull eidiepac
8AHCTIUBY POJIb Y MEMAOOIIUHUX NPOYECax, IMYHHOMY 3aXUCmi ma pocmi meapuH.

Jocnidoicennss npogodunucs 6 ymogax npugamuoi kpoaegepmu Pisnencokoi
obnacmi y 2024—2025 pokax na 160 eonosax 43-0enno2o MONOOHAKA KPOG, AKUX
0y10 po3nodineHo Ha KOHMPONbHY ma mpu OOCHIOHI epynu 3a NPUHYUNOM Nap-
ananozie. Kponi kKoumponoHoi epynu ompumyseanu 0OCHOSHUlL payion ez 0obasKu,
Mooi K MEAPUHAM OOCTIOHUX 2PN 3 800010 01 HANYBAHHA 320008Y8AIU KOPMOBY
0obasky «Hympin Se» y 0ozax 0,25, 0,5 ma 1,0 mn na 20108y Ha 006y 6i0nogioHo,
30 peKOMeHO0BAHOIO0 CXeMOI0 3acmocy8anis. [Ipomsazom excnepumenmy oyin08aIU
OUHAMIKY JHcugoi macu, abcoarommi, cepeonb0000068i ma GiOHOCHI nNpupocmu, d
MAKoM#C NOKAZHUKU 30epedrceHoCmi MOTOOHAKA.

Bcmanosneno, wo epexmusnicmv 6naugy 000a8Ku iCMOMHO 3an€AHCANA GO
pisHs i1 esedennss 00 payiony. Haiikpawi pesynemamu ompumano y Opyeii
oocniouiil epyni, 0e 3acmocosysanu «Hympin Sey y 003i 0,5 mn/eon./000y. V yux
Meapux GiOMIiueHO OOCMOGIPHe NIOGUIEHHS [HMEHCUBHOCTI POCMY, HAUOLIbUWUL
abcomomuuil npupicm Hcugoi macu 3a eecv nepiod eideodisni (1800 2), euwi
€epeOHb000008i NPUPOCMU MA MAKCUMATILHY JHCUBY MACY HA MOMeHm 346010 y 77-
0obosomy eiyi, sxa nepesuwysara xoumpons na 0,11 xe (3,55%; p<0,001).
Boownouac 36epescenicmos monoonaxa y yiu epyni cmanosuna 100%, wo ceioyums
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npo 006py neperHocumicmv 000asKu ma il NO3UMUSHUN 6NJIUE HA 3A2ANbHUL
¢izionociunuil cman meapun.

3acmocysanns 0obasku y nuoicuini (0,25 mn/zon./006y) ma suwit (1,0
M/2071./000y) 003ax He 3a0e3neuy8ano AHANOSIYHO20 NOUMUBHO20 egekmy ma
CYNPOBOONCYBANOCS  ZHUNCEHHAM ~NPOOYKMUBHUX —NOKA3HUKIG 1, y 6UNAOKY
MAKCUMAnbHOI 003U,  3MeHuweHHAM 30epedxcenocmi noeonig’s. Ompumari
pe3yrbmamu 008005Mb OOYLTbHICIb BUKOPUCIAHHA KOPpMOBOi dobaexu «Hympin
Se» 6 onmumanvniti 003i 0,5 mn Ha 20108y Ha 000y K epekmugHozo 3acoby
nio8UWEeHHs NPOOYKMUGHOCMI MA 300MEXHIYHUX NOKA3HUKIE MONOOHSKA KPOJi8 )
NPOMUCTOBUX T (hepMePCLKUX 20CHOOapCmBax.

Knrouosi cnoea: kponienuymeo, MONOOHAK KpOIi8, KOpMO6a 000asKa,
«Hympin Sey», owcusa maca, inmencugnicmv pocmy, abcomomuuil npupicm,
cepednb000006Ull npupicm, 30epexceHicms, 6i0200i6/Is.

AkTyaibHicTh. [IpogoBonpya Oe3neka KpaiHM 3a OCHOBHHUMH TIPOAYKTaMHU
Xap4yBaHHS € OJTHUM i3 TOJIOBHHX 3aBJaHb OyIb-AKOI A€pKaBU, MalOYH BUpIlIaIbHE
3HAYCHHS JJIs T0OpoOyTy Ta CTablIBHOCTI KpaiHu.

CinbpcbKe TOCMOJapCTBO CHOTOTHI mepeOyBae Ha eTalrli akTHBHOTO PO3BHUTKY, 1
B Iilf cHUTYyaIlil BaXKJIMBIM 3aBIAHHSM € HE JHIIe 30UIbIIeHHS 00CATY BUPOOHUIITBA
TBapPUHHUIIBKOI MPOIYKINi, a i BUKOHAHHSA BUMOT MO0 1i SIKOCTI, EKOHOMIYHOI
BUT'OJ Ta 3aTpeOyBaHOCTI HA PUHKY.

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

VY cyuacHHMX yMOBax BEJICHHS Tally3i KpOJNIBHHUITBA aKLEHT 3pO0OJIEHO Ha
PO3BENCHHI Ta yTPUMaHHI KpOJIB, TOJI SIK MUTAHHSA IXHBOI TOMIBII, BKIIOYAIOUU
BUKOPHCTaHHS 100aBOK, 3aJIMIIAIOTECS MEHII BUBYCHUMH [7-8].

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

Kopmogra n06aBka «HyTpin Se» € oHi€r0 3 BiIHOCHO HOBHX J00aBOK, sKa
3HalllluIa 3aCTOCYBaHHs B PI3HHUX Tally3six TBapuHHULTBA. [IpoTe 10 TenepimHporo
Yyacy BOHA He HaOyja HIMPOKOro MOIIMPEHHS Y cdepi KpOMiBHUITBA. 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 OIIHUTH TNPOAYKTHUBHI 1 Oionoriuni
MOKa3HUKH MOJIOJIHSIKA KPOJIiB 32 BUKOPUCTaHHS KOPMOBOI 1o6aBku «HyTpin Sey.

Marepiann i meromm mocaimxens. B yMoBax mnpuBatHOi Kposedepmu
ocobucroro censtHCbKOrO rocrnojgapcrsa Mankesuu B.B. c. Tyunn PiBHeHCBKOTO
paiiony PiBHeHCBKOT 061acTi, B mepiox 3 2024 o 2025 poku mpoBOIMINCS HAYKOBO-
TOCIIOAPCHKI TOCIiAN, TTPUCBSIYEHI BUBUECHHIO BIIMBY KOPMOBOI 1o6aBku «HyTpin
Se» (O.L.KAR, Vkpaina) Ha NpOAyKTHBHI Ta OiOJOTiYHI ITOKa3HUKH MOJIOIHSAKA
KPOJIB.
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«HyTtpin Se» B 1 kr 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 Ksz, 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 BUIJISA JKOBTOTO KPHUCTATIYHOTO
MOpPOIIKY 31 cinabkum crenugigauM 3amaxoMm. [Ipemapar mae dacyBaHHSA Y
MOJTIETHIICHOBUX TMakeTax 3 ¢oybru mo 15 ri 100 r, y mmactukoBux 6ankax mo 0,5 i
1 Kr Ta MOJIETHICHOBUX MilKax 1o 25 kr. BmicT ognoro makera 15 r «Hytpin Se»
po3uuHsn y 30 71 BOAM U1 TUTTS.

[potsirom TpbrOX MicsLiB, i3 cepHHs MO XKOBTeHb 2025 poKy, Ha KPOJIBHUYIN
¢epmi MankeBudy B.B. mnpoBonauBcs HayKOBHH EKCIIEPUMEHT 3 BHBYCHHS
6ioJtoriuHO1 1iT Ta BU3HAUSHHS ONTUMAaJIbHOTO JI03YBaHHSI HOBOi KOPMOBOT 100aBKH
«Hytpin Se». [{ns uporo Oyno BiniOpano 160 rosiB MosioqHsKa KpoJiiB y Biui 43
ITHIB KaJTi(hOPpHINCHKOI TOPOAH, SKUX OYyJIO PO3MIiIeHO Ha YOTHPH Ipymu 1o 40 ToiiB
y KOXHIA. BimnmydeHHs MONOAHSAKa BiA KPOJEMAaTOK 3IIHCHIOBAM 3TiITHO 3
BUPOOHMYHMM KaleHAapem miampueMcTBa Ha 2025 pik. [licmsa BimmydeHHsS BCiX
KpoutiB OyJ10 3Ba’KEHO Ta PO3MOAIICHO 3a MIPUHIIMIIOM I1ap-aHAJIOTIB 3 ypaxyBaHHIM
BiKy, *HMBOI MacH Ta ()i3i0JIOTIYHOTO CTaHy: OJHY KOHTPOJBHY Ta TPH IOCII[HI.
CxeMma HayKOBO-TOCIIOAaPCHKOTO JOCTI Ty IpecTaBiIeHa B TabuI. 1.

Tabauus 1. Cxema HAyKOBO-TOCNOJAPCHKOI0 10CTiY

KinbkicTb o
I'pyna roi. ‘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 YOTHPHOX
. OP+0,5 HiB, 3 HACTYITHOIO
Hocminna II 40 . JUHLB, y
MJI/TON./ 00y JIBOTHKHEBOIO TIEPEPBOIO Ta
. OP+ 1,0 MOAAJIBIIMM 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 TEPEPBOIO y JBa TIKHI, 3
HOJANBIIMM HAIlyBaHHSAM IIE NPOTIrOM YOTUPBOX IHIB (3TiAHO 3 iHCTPYKLIEHO i3
3actocyBaHHs «HyTpin Se»). Becb MOJOAHSK, BiANIOBITHO A0 MporpaMu TOMIBII,
OTpPUMYBaB IIOBHOpaLiOHHUI KoMmOikopMm 0e3 oOmexeHb. KpomiB ycix rpym
YTPUMYBaJIN B OKPEMHX KJITKaX 3a OJJHAKOBHX YMOB, IIO BiANOBIaJIM CaHITapHO-
TITIEHIYHUM HOpMaM.

Ilig wac excmepuMEHTy 3a BCiMa TBapWHAMH 3IIHCHIOBAJIN pETyISPHHUHA
MOHITOPHHT, OCOONMBY YyBary MpUIUIAIOYN iXHill TOBEAIHKOBI aKTHUBHOCTI,
arlieTUTy, CTaHy 30BHILIIHBOTO BHUIJISLY BOJIOCSHOTO TOKPUBY Ta Xapakrepy
MPUPOAHNX BHIIICHB.
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3 MeTOI0 BUBUCHHS BIUIMBY KOpMOBOi n00aBku «HyTpin Se» Ha mpoxyKTHBHI
Ta 0l0JIOTIYHI 0COOIMBOCTI MOJIOAHSIKA KPOIIB OYJIO MPOBEICHO KIIHIYHUNA OTJISII
TBapHH.

B ycix rpymax Oymo mpoaHaTi30BaHO IHTEHCHBHICTH POCTY Ta PO3BUTKY
TBapHH (IMHAMIKA TPUPOCTIB )KUBOI MACH, a TAKOK aOCOFOTHHIA, CEpeIHBOTI000BHI
Ta BIXHOCHUI TPHUPOCTH B pi3HI NEpiOgM BUPOIIYyBaHHS). Y KOXHIA Tpymi
BHU3HAYANN 30€peKEHICTh MOJOIHSKA MUITXOM OOJIIKY Tagexy 3a Bech Iepiof
MPOBEIECHHS HAYKOBO-TOCIIOAAPCHKOr0 aociigy. sl OLIHKKM POCTY MOJIOAHSKA
MPOBOJINIIY 1H/IMBITyaJbHE 3BaXKyBaHHS Ha €JIEKTPOHHMX Barax, 3 TouHicTio 10 0,01
KT, Ha MOYaTKy excrepuMenty (Ha 43 100y), a notim Ha 50-y, 57-y, 64-y, 71-y i
nepen 3a6oem (y 78-mo60Bomy Biri) [13-14].

Manimyssiiii Hax TBapUHAMH 3IMCHIOBAIM BINMOBIMHO JIO ICHYIOUHX
HOPMAaTUBHHUX JIOKYMEHTIB, 10 perIaMEHTYIOTh OpraHisamito poOiT i3
BUKOPHCTAHHAM  CKCICPUMCHTAIBPHHX TBapHMH 1 JOTPUMaHHA [NPUHIMIIB
«EBpONENCHKOT KOHBEHIIIT PO 3aXUCT XPEOETHUX TBapHH, 110 BHKOPHUCTOBYIOTHCS B
eKCIIepUMEHTAIBHNX Ta IHIINX HayKoBUX nurax» (CtpacOypr, 1986) [15-17].

PesynabTaTnn gocaigkeHHs Ta ix oOrosopenHs. [lim dYac HaykoBO-
TOCIOJAPCHKOTO €KCIePUMEHTyY Oyiia NMpOBeleHa OLliHKa MPOJYKTHBHUX SKOCTEH
MOJIOTHSIKA KPOJTiB 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 quHaMika >KMBOi MacH MOJIOJHSIKA KPOJiB HA BiAroaisii, Kr

3a pesynbTataMM JOCIHIJKEHb, NPOBEACHHUX JUIS BU3HAYCHHS ONTHMAIBHOI
KOHLIEHTpaLii KopMoBoi 1o6aBku «HyTpin Se» mis kposiB, Oys0 BCTAHOBJIEHO, 110
MOJIOAHSIK TIEpIIOi JOCIIIHOI I'pyNH MOKa3aB MOBIUIBHIMINMI PICT MOPIBHSIHO 3
MOJIOZHSIKOM KOHTPOJIBHOI, IKa HE OTpUMYyBaja 100aBKy. /lo MOMEHTY 3aBepIIeHHS
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excriepuMeHTy (Ha 71 mo0y) xKKBa Maca KpPOJIiB MEepIIOT AOCTIHOI IPYIH CTAHOBHJIA
2,53 kr, mo Oyino Ha 0,24 KT JOCTOBIpHO MEHIIE, HIK Y KOHTpOJbHiH (8,66%;
p<0,001). ITpu 3a60i y Biti 77-1 AHIB )kWBa Maca TBapHH cTaHOBWIA 2,92 KT, IO HA
0,18 kr (5,81%; p<0,001) Gys0 HOCTOBIPHO MEHIIE KOHTPOIO Bimmosimmo. ITi
pe3yIbTaTH MOXKYTh OyTH OLTBIIO0 MIpOIO ITOB’A3aHI 3 HEMPABIIIBHO MiliOpaHOI0
Ta HE ONTHMAaJIbHOIO KOHIIEHTpAIlier0 KopMoBoi nmobaBku «Hytpin Se» mis nanoi
TPYTH KPOJIiB.

MootHSIK KpOJIiB APYTo1 1OCIiTHOT TpyX MaB OLIBII BUCOKUH IPUPICT KHUBOT
Macy B Pi3Hi NepioAM BIATOAIBII MOPIBHSHO 3 TBapWHAMHU KOHTPOJIGHOI Ta 1HIIHMX
JTOCHiMHUX rpyrn. MomoaHsIK Iiel Tpymu pic iHTeHcuBHiIe 3 50 1o6u i 10 320010 y
Billi 77 110, HIXK MOJIOJHSK KOHTPOJIBbHOI rpynu. J{ocTOBIpHUIA IpHUPICT IXHBOT KUBOT
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%) Oinplre, HiXk y KOHTposbHOI rpynu. OTXe, BBEACHHS N00aBKH 3
nmosyBaHHAM 0,5 Mu/Ton./mo0y B pamioH Oyino OuThII e(pEeKTHBHUM UIS TOMIBII
KPOJIB.

Taxo>x MOXXHa BIJ3HAYHUTH, 110 y MOJOAHSIKA KPOJIIB TPETHhOI JOCHIITHOI TPYIIH
MPUPOCTH JKABOI MacH B Pi3HI MMEpioAH BIATOMIBII 3HAXOAWINACSA 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 mo0
MoMeHTy 3a60t0 (y 77 1i0) Bona gocsiria 3,05 kr, mo Ha 0,05 kr (1,61%; p<0,05)
JIOCTOBIPHO MEHIIIe, HiX Y KOHTPOJIBbHOI rpyny. Lle Moxke CBiquuTH Mpo Te, 10 JaHa
KOHIICHTPAIIiS B PalliOHI TAKOXK HE OyJia ONTUMAIBHOK Ta €(DEKTUBHOIO IJIs TOIBII
KpOJIiB.

3rigHo 3 pHC., IPH BUKOPUCTaHHI KOPMOBOi 100aBkH «HyTpin Se» y KibKOCTI
0,5 mi/ron./noby (mocmimna rpyna II) crocrtepiraetbCst A0CTOBIpHE 30LIBINICHHS
JKMBOT MaCH MOJIOJTHSIKA KPOJTiB Ha BiroAismi 3 50 1 10 77 mobu (10 MOMEHTY 3a0010)
MOPIBHAHO 3 KpoJsiMH iHmuX rpyn. e ¢akt miarBepmxye epeKTHBHICTh HaHOI
KOHIICHTpAIIl B pallioHi TBapHH.

TakuM 4YMHOM, BKIIOYEHHS B pAIiOH KpOJIB KOPMOBOi BOZOPO3UYHMHHOI
nobasku «HyTtpin Se» y kimbkocti 0,5 MJT Ha TOJIOBY Ha OOY BUSBUIIOCS HAHOLIBII
e(eKTUBHHM, 1[0 MPHU3BEJIO JIO JOCTOBIPHOTO 30LNbIICHHS XKHUBOI Macu Kkpouis 11
JocmigHol Tpymu g0 MomeHTy 3aboto (y Bimi 77 mi6) wa 0,11 xr, abo 3,55%
(p<0,001). IIpu oMy 30€pexeHICTh MOJIOJHAKA Y MPOLEC] BIATOMIBII CTAHOBHUIIA
100%, 1m0 cHOpUsIO MiJBMIIEHHIO BH)KMBAHOCTI TIOTOJIB’S, BPaxOBYIOUYH
(hiziomoriyHMi cTaH KPOJIB Ta 3aJ0BONBHSAIOYM BCi iXHI MOTPEeOM B IOKMBHUX
peUOBHHAX.

VY 1abn. 2 BinoOpaskeHO 30epekeHiCTh Ta BUOpPAKyBaHHS MOJIOJHSKA KPOJiB
BIIPOIOBXK MEPIOTY TOCITIIKCHB.

30epekeHIiCTh  MOJIOAHSKA KpOJIIB Y  KOHTPOJIBHIH — rpymi, Je He
BUKOPHCTOBYBasacsi kopmoBa pobOaBka «Hytpin Se», cranoBmina 95%, mo
BiJIMTOBigae 3aru0esti ABOX TONIB MPOTATOM YChOTO eKCrepuMeHTy. Lle 3ymoBiieHo
3aXBOPIOBAaHHSIMH OpPTaHiB TPaBJICHHS, SIKi BHHUKAJIM B PeE3yNbTaTi CTpecy Ta
MOJIaJIBIIIOTO TIEPEBEICHHSI MOJIOAHSIKA Ha OCHOBHUH partion. Hanpukiaz, Oinkose
MIePEroIOByBaHHS CTBOPIOE i/1€allbHi YMOBH AJISI PO3BUTKY KOKIWIIA. Y mepIIii
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JOCIHiAHIN Tpyni 30epekeHicTs MosonHsKka Oyia Ha piBHI 97,5%. BubpaxkyBauus
OIIHi€1 TOJIOBH B aHiH TPyIIi HOB'A3aHE 3 TPABMOIO KiHITiBKH.

Taomuus 2. 36epexeHicTs kpoJis, (N=40)

['pyna
TToka3uuk IociigHa
KOHTPOJIbHA I T m
30epexcenicth 95,00 97,50 100,00 87,50
rorouis’s1, %
BubpakyBanas
KpOJIiB y Tepion 2 1 - 5
JTOCITI Y, TOJL.

VY nmpyriii gociiaHIN TpyIi 30€peKEeHICTh MOJIOTHAKA OCATIIa MAKCUMAILHOTO
piBas y 100%, 1110 CBiqYUTH MPO TE, IO JaHA KOHICHTPALliS € ONTUMAIBHOIO JIJIs
TOAIBII KpomiB. Y TpeTiil AocHimHii rpymni 30epesKeHICTh MOJIOIHIKA CTaHOBWIIA
87,5% (3armnHyno 5 kposensar). OmHIEI 3 NPUYMH HHU3BKOI 30€peKeHOCTI
MOJIOJIHSIKA MOKe OyTH He30alaHCOBaHMII palioH TOMiBII TBapHH (32 TOKHUBHIUMH
peyOBMHaMHU, BiTaMiHAMHU Ta MiHEpaJlaMM), OCKUJIbKH BKJIIOUEHHS HOBOI KOPMOBOT
no0aBku y Takiit konuentpamii (1,0 mMa/roi/mo0y) HEraTUBHO MO3HAYMIOCS Ha
3I10poB' Ta IMyHITETi, a 0OTXe, Ha 30epeKEHOCTI MOJIOJHSKA.

[HTeHCHBHICTH POCTY Ta PO3BUTKY OpraHi3My TBapMH MOKHA OLIHIOBaTH 3a
abCOIOTHUM, CepeHbOAOOOBHM Ta BiIHOCHMM IIPHPOCTAaMH >KMBOI Macu. Bueni
MiAKPECITIOITh, MO0 a0CONIOTHUI MPHUPICT JO3BOJSIE pOOUTH BHUCHOBOK IPO Pi3HI
rOCIOAaPChKO-010JIOTIYHI MOKA3HUKH, TaKi SIK IHTEHCHBHICTH 301IBIICHHS JKHBOI
Macu, 00’eM Tijla, JHIAHI PO3MIPH OKPEMHMX TKAaHMH Ta OpPraHiB, a TakoX Ipo
nepioax BiZIHOCHOT MIBUAKOCTI pOCTy. Y paMKax HayKOBOTO JOCIiay Oyiiu BUBUEHI
3MiHH B IPHPOCTI KMBOT MAaCH y MOJIOIHSIKA 3a miepion Biaroxismi (tabm. 3).

AOCOJIOTHUI TPHUPICT 32 BeCh MEPioJ] EKCIEPUMEHTY Y MOJIOJHAKA KpPOJIiB
KOHTPOJILHOT I'PyIH, sKa He OTPUMYBajia KOPMOBY J100aBKy, cranoBuB 1690 r. ¥V
KPOJIiB TIepIIOT IOCTIJHOT IPyIH 1iei noka3HukK OyB Ha piBHi 1510 r, mo Ha 10,65%
HIDKYE BiJl KOHTPOJIBHOI TPYIIH; y APYTOi AOCTiIHOT rpynu BiH nopiHioBaB 1800 r,
mo Ha 6,51% BuIe KOHTPOIIIO, a y TpeThoi Jociignoi rpymu — 1620 1, Ha 4,14%
MEHIIIe KOHTPOJIBHOTO MOKa3HHKA.

Cnig BiI3HAYWTH, [0 HAHOLIBIIMK aOCONIOTHMH TIPHPICT XHMBOI MacH
CIIOCTEpIraBcsi y TBapHH JPYToi JOCHIAHOI TpynH, sSKUM Oylla BBEIEHA B PallioH
KopMmoBa nobaska «Hytpin Se» y xinbkocti 0,5 Mi/ron/mody. Came 11e 103yBaHHS
MPOJIEMOHCTPYBAJIO HAaWBHIII MOKa3HUKW BAJIOBOTO MPUPOCTY [0 KiHI[SI HAYKOBO-
rOCIO/IAPCHKOr0 EKCIIEPHUMEHTY .

BaxxnuBuM MOKa3HUKOM MO BiOOpaXka€ IHTEHCUBHICTh POCTY MOJIOJHSIKA
KPOJIB € cepeIHh0J000BHi MpUpicT. 3a BeCh Mepiol JOCHiTy Y MOJIOJHIKA KPOJIiB
KOHTPOJBHOI Tpymu BiH craHoBuB 49,71 1, mna I mocmigaoi — 44,41 v, mia 11
nmociimaol — 52,94 r ta g 111 gocmigHoi rpymm - 46,29 rpam.
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Sk 3a3HauYaIOTh MOCHINHUKY [4, 6-7], BIIHOCHA MIBUIKICTH POCTY JOMOMArae
OXapaKTepHU3yBaTH CTYIIiHb HAIIPYKEHOCTI POCTY MOJIOJHSAKA KPOJIiB, MOPIBHIOIOYH
TIPY IIbOMY TIPUPOCTH TBAPHUH 13 Pi3HOIO KUBOIO MaCOIO.

Tabauus 3. lunamMika npupoCTiB KUBOT MACH MOJIOJHSIKA KPOJIiB Ha
Biaroaisui, (M+ m)

I'pyna Mpupicr BikoBwuii nepioz, ai6
(n=40) 43-50 50-57 57-64 64-71 71-77
5 . 510,00 | 300,00 280,00 270,00 330,00
a0COIOTHHM, T +6,02 +5,01 +201 +377 +338
y 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 40,00 37,147 | 11437 | 55712
Hocninwal | cepenmbonobosuii, r| 45 'gq 0,75 0,92 0,57 +0,74
ok ook
. . 35,46 14,66 1187 3,06 1541
0, y' 1’
BigeoCHHI, % +0,32 0,41 +0,45 +0,52 +0,43
Scomormi. ¢ | 530005 | 340,005 | 330,00 | 300,00 | 300,00°
a0COMOTHHH, +3,95 +231 42,32 +4,23 +570
_ .| 7571 | 4857 | 47,147 | 42,867 | 42,862
Tlocninma Il | cepemmvonobosni.r| 3 14 | yogg | 1071 1055 | 059

- -

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

+0,41 +0,64 +0,43 +0,44 +0,60

scomormmii | 3800057 | 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
Hocnimua II1 | CCPEAHPONODOBHM, I 14 70 +0,92 +0,71 +0,68 +0,64
. 3 2657 | 1989 | g8’ | 1303 | 1338
BIAHOCHHH, % | 075 | 4036 40,50 0,49 0,62

Hpumirka: docmosipra piznuys midsic O0CIIOHO0 MA KOHMPOIbHUMU 2DYNAMU
npu: * — p<0,05; ** — p<0,01; *** — p<0,001; nopisuioiouu: * — 3 abconromuunm, 2_

i3 cepednbo00606uUM, ° — 3 GIOHOCHUM NPUPOCHIOM.

3rifHO 3 AaHUMHU TaOJI. 2, CIIOCTEPITaeThCs 3HIKEHHS BiIHOCHOI IMIBUIKOCTI
pOCTy MOJIOAHSKA KpoJiB i3 BikoMm. Lle moB’s3aHO 3 YMOBIIBHEHHSIM OOMIHHUX
MPOIIECiB B OpraHi3Mi KpOJIiB y Mipy iXHBOTO pocty. Buxonmsum 3 mporo Oyio
BCTaHOBJICHO, III0 TIPOTATOM yChOTO €KCTIEPUMEHTY Hai01/IbI11a BiIHOCHA IBHJIKICTh
pocty crocTepiranacs y kpodiiB Il gocmigHoi rpymnu, TOIi SK 1HII JOCTiAHI TPYIH
MOCTYTIAIKCS KOHTPOINIBHIN: OTXKe, BBeJCHHS KOpMOBOi m00aBku «Hytpin Se» y
KimbKkocTi 0,5 Mi/ron/mo0y CHpHUATIMBO TMO3HAYMIIOCS HA BIIHOCHIH IIBHIKOCTI
POCTY MOJIOJIHSIKA.

TakuMm 4YHWHOM, JOJAaBaHHSA JO PAIliOHYy KOPMOBOI BOJOPO3YMHHOI JOOABKHU
«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,
CIIPHSIOYH 301TBIICHHIO iIHTEHCUBHOCTI POCTY Ta XKHBOI1 MacH TBapHH.

BucHoBku. Y pe3ynpTaTi MPOBEOCHHUX MOCIHIIKEHb i3 BUBUCHHS BIUIUBY
KopMoBOi noGaBku «HyTpin Se» Ha mpomyKTHBHI Ta OiOJOTIYHI TMOKAa3HUKH
MOJIOJHSIKA KPOJIiB MOXHA 3pOOUTH HACTYITHI BUCHOBKU:

1. Ha MoMeHT 326010 %unBa Maca KpoJtis cranosuia: y I mocmigwiit rpymi (0,5
MI1/T031./m06y) — 3,06 kr (p<0,001), 1o 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, BiamosigHo, 2,78 xr, mo Ha 0,17 (6,11%; p<0,001) ta 2,90 xr, mio Ha 0,05 kr
(1,01%; p<0,05) mOCTOBIpHO HIKYE KOHTPOJIHHOTO 3Ha4YeHHs. [Ipy boMy JHIIe Y
11 mocminHiii rpymi 30epekeHicTh MOJIOAHKA 3auIianacs Ha piBHi 100%.

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

[epcnekTHBH NOAANBIINX AOCTIIKeHBb. Y TONANBIINX TOCIIIKCHHIX
IUTAaHYETBCSI 30CEPENUTH yBary Ha CTBOPEHHI Ta BUIPOOYBaHHI IHHOBAIlIHHX
010JIOTIYHO AKTUBHHUX KOPMOBHX J00aBOK PI3HOTO IOXOJDKEHHS, CIELialbHO
PO3pOOICHUX ISl Taly3i KpoJiBHUITBA. Ll T03BOMUTH HE JIMIIE MOKPAIIUTH CTaH
3M0pOB'ST Ta MIABHIIUTH MPOJYKTHBHICTh KpOJIB, ajge W 3HAYHO 301IBIIMTH
€KOHOMIYHY €()EeKTUBHICTh TPOMHCIIOBOTO BUPOOHHIITBA KPOJIITHHH.
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PRODUCTIVE INDICATORS OF YOUNG RABBITS USING THE FEED
ADDITIVE “NUTRIL SE”
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S. Z. Gzhytsky, Pekarska St., 50, Lviv, 79010, Ukraine.
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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 MIPOMUCJO0OBOI'O CXPEIIIYBAHHSI
Bamenko M.1., akademix HAAH,
Boiiko O.B., kanouoam c-2 Hayx,
Jlyuun 1.C., doxmop c. 2. Hayk.

Yepracvka docniona cmanyis 6iopecypcie HAAH, m. Yepracu, Ykpaina
bioresurs.ck@ukr.net

Jocnioxncenns nposodunuce y Uepracwkitl docnionin cmanyii 6iopecypcie
HAAH. T'enomun Kponis, wo 6UKOpUCMOBYBANU 6 OOCHIONCEHHAX: NOIMABCHKE
€pibno, padsaHCbKA WUHWULA, HOB03eIAHOeYb Oinull ma ix noMici.

Jlocniodcenusam 6CMAHOBIEHO, WO NOMICHULL MONOOHAK Mpemvoi epynu
(MalICH4HBY,PILI) 6 28 0o6060omy siyi, sipoziono (p<0,001) nepesasicas ananozis
1-oi koumponvnoi epynu (IIC) 3a noxasznuxom dcusoi macu na 107 2. Homichuil
monoousx 4-oi epynu (p<0,01) nepesadcas KOHMPOIb 34 YUM NOKAZHUKOM HA
83 epamu. Hatisuwy inmencusnicmo pozeumky 00 28-00608020 6ixy (p<0,001) mas
nomicHuii Monoonsax noxooxcenns Yo lIC*4PLI,HE - 609+28,26 2, wo na 116 2
binbULe KOHMPOJIO.

3a noxasnuxom scueoi macu y siyi 90 0i6 nomichuii MOIOOHAK Opyeoi epynu
(MaIIC3I4PLL) nepesancas (p<0,05) neputy KOHmMPOALHY 2DYRY MONOOHAKY NOPOOU
nonmaecoke cpibno na 117 2, mpems na 156 2 (MalICHHBY4PLI) (p<0,05),
yemeepma na 80 2 (MaIIC¥4 HE), a 5-a eipoziono (p<0,05) (MaIIC*4PILIM,HE) asxc
na 207 2.

Hoxasnux obxeamy epyoeit (90 0i6) mae 6ipo2ioHy pizHUYIO 8 MOJOOHSKY
kponie uemsepmoi ma n’ssmoi docrionux 2pyn (p<0,01, p<0,001) zenomun: Y4 I1C%4
HB, Y I[ICH4PIII*4HE i nepesaicas 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
HONepeKy € BadCIUBUM NOKAZHUKOM, 6IH NO3UMUBHO KOPENOE 3 NOKAZHUKAMU
3a6itinoi macu, 3abitinoeo euxody. Haveuwum 6in 6y8 y n’amii epyni 5,95 cm
(p<0,05) ma nepesasicas xonmponv nHa 4%.

006’ eKmuBHUTL NOKAZHUK, U0 NOZUMUBHO KOPEIOE I3 3a0IUHUMU MA M SCHUMU
AKOCMAMU — [HOEKC 30UmMOCmi aOCOMOMHO NePesaNcas y NOMICHO20 MOLOOHSIKA
kponie 5-0i Oocnionoi epynu  (MaIIC*sPIIM4HE). 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
8I0200I8ENLHUX, NPUNCUMIMEBUX M SCHUX MA KOHCMUMYYIUHUX NOKA3HUKIG Mas
nomMicHuti MONOOHAK Kponie noxoocenns.: HalIC%y HB, YaIICH 4 PIIIMN4HE.
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Inoexc 3aeanvHozo 2emeposucy no 2pynax 3d IHMEHCUBHICIO POCHLY
MONOOHAKA KpOonig 6 O0ocnionux epynax cmawnosug: 4,2; 5,6, 2,9, 7,5%. Inoexc
3a2anbHO20 2eMepo3UCy 3a 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), siobysaroce 0o 5 epynu: 2 oocniona 31,05 epn; 3 docniona 30,6 epn, 4
docniona 30,78 epn. Bapmicmov xopmy 6 cmpykmypi 3ampam 5-oi 0ocrioHoi epynu
susasunacy Havunuworw — 29,78 epn. Taxka Ounamika 6nIUHYIA HA NOKAZHUK YUCTO20
npubymky i penmabensHicms UpPOOHUYMEA.

Haiisuworo penmabenvnicme eupobnuymea, 3a npamumu sampamamu, 6yia y
MONOOHAKY Kponie 5-oi epynu i cmanosuna 063,2%. Teapunu yiei epynu 3a
NnOX00dCeHHM OYIU Mpbox nopooHi nomici - 1/411C1/4PLII1/4HP.

Hocnioscennsamu  6Cmano6ieno, WO  BUKOPUCIIAHHS 6  NPOMUCTIOBOMY
CXPEWyBANHI SIK MAMEPUHCLKOL NOPOOU KpPOAEMAmOK NOAMAECbKo20 cpibna, a
b6ambKiscbKoi camyie paoAHCLKOI WUHWMUAY | HOB03e1aHOYs 0in020 003805€
niosuwumu 8i0200i8enbHi Mma M ACHI NOKA3HUKU MOLOOHAKY KPOJi8, 0cOOAU80 mpu
nopoonozo noxoodcenns: Yol ICH HEY 1PLU; Y JICY 1PLIM 1 HE.

Knrouosi cnosa: xpoii, cXpelryBaHHSA, TONTaBChKE CPiOII0, BiqroniBeibHi
MOKa3HUKH, peHTa0eNIbHICTh

AxTyaibHicTs. B VYkpaini 3anumunnuchk i QyHKLIIOHYIOTH CIeliani3oBaHi
(depMH 3 BUPOOHHIITBA KPOJIATHHU, BOHU Malloe()eKTHBHI, TaK SIK 0a3ylOThCs Ha
3acTapiiux, y mepiuy uepry, cenekiiinux texuonorisx (Crovato, S., 2022; Siddiqui,
S. A, 2023).

Bynu cripobu BUKOPUCTATH y MPOMECIOBOMY, IHTGHCHBHOMY BHPOOHHLITBI
KPOJSITHHU TIOPOIU KPOJIB CIpOro i OULTOTO BENETHS, PaisHCHKO! IITHHIIWIN,
CpIOIACTOrO MeTeNnKa, aHTOPChKY MyXOBY Ta iH. [IpOSYKTHBHICTH KOXHOI 3 IHX
MOpiA TPOSBISAETHCS B IPOMHUCIOBOMY KpONiBHHUITBI Jymme Ha 60-70 %
(Christensen, O. F., 2010). Tomy, mpobiema inTeHcudikaii ramysi KpoiBHHIITBA
rocTpa, OCKUIBKM 0araTo MOpiJA HEYHCICHHI Ta MAaloTh BHCOKY TI'CHETHYHY
MIHJIMBICTb, BIJICYTHS B KpaiHi mporpama CTBOPEHHS HPOMHCIOBOTO Kpouisi. Y
3B’13Ky 3 LIMM BaXXJMBOTO 3HA4YEHHs HaOyBae€ CBiJOME YIIPaBIiHHS HayKOBO-
BUPOOHMYMM MPOIIECOM Ha MiJCTaBl 3HaHb OCOOJIMBOCTEH  CeJIeKIiiHO-
TexHONoTiuHKX mporecis (Dorian, S., 2014).

Bces cBiTOBa TeHIEHINS 1HHOBAIIMHOTO CENEKIIIHHOTO Tporpecy MoTpedye
MOCTIMHOTO MOKPAIEHHS 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 3aJIC)KUTH IHTCHCU(IKAIisT BUPOOHUIITBA
KPOJISITUHY € TUIOIOYICTh, J)KMBAa Maca KPOJIEHAT MPHU HAPOKCHHI, 30epeKeHiCTh
THI3I, DIBUAKICTH POCTY Ta oruiara kopmy npupocrtamu (Garcia, M.L.; 2020).

UYumM OisbIre BpaxoBY€THCS O3HAK ITPH BiIOOP1, THM MEHIIHH epeKT Moxe OyTH
JOCSTHYTHH 1Mo KOXHil i3 Hux (Tabet, J.M., 2025). Tomy yBara 30cepe/KyeTbCS Ha
OIHI-IBOX O3HAaKax, BCi iHMN, SKi MOBMHHI OYyTH Ha CepeJHbOMY piBHI.
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[TnomrouicTh, 1 OCOONMBICTH BIUIMBAE MAaKCUMaJbHO Ha PEHTA0EIbHICTDH
BUPOOHUITBA KPOJATHUHHU. J[Isg mojampmiol BiATOAIBENLHOT  CIPOMOXKHOCTI
MOJIOTHSKY KpOJIiB, 3B€pPTAlOTh yBary Ha Taki MAaTEPHHCHKI IKOCTI: JKHBa Maca MpH
HapOJUKEHHI, J)KMBa Maca mpH Bimtydenni (28 mi6), 36epexenicts (Shevchenko, E.,
2020).

IIpomucmoBe cxpenryBaHHS TMEpecHigye KiTpka mijged — 30araTutu
CHaIKOBICTP OMHI€T 3 TTOPif, Ha 0a3i IBOX 1 OLNIBIIIE TOPi] CTBOPUTH HOBY HOMYJIAIIIFO
(renoTum), sika O y3aranpHWNA BCi MO3UTHBHI CTOPOHH B3ATHX [UIS CXPELIyBaHHS
HOpij, a 32 OCHOBHUMHM 3 HHX 1 3Ha4HO iX mepeBuiryBana (Luchyn, I. S., 2025).
Meroro Takoi poOOTH € KOMOIHyBaHHS pI3HMX IOpi TakUM YWHOM, 100
e(eKTHBHICTh BUPOOHUIITBA B IiloMy Oyna makcumansHoto (Clark, S.A., 2013).

3a pesysipTaTaMu CXpEIIyBaHHsS BiIOMPaTH KpalluX, BHCOKONPOAYKTHBHUX
MIXKIIOPOIHUX HAIIAJKIB, SKUX JOIILHO BUKOPHUCTOBYBAaTH B IMOJAJBIINIH poOOTI
(ribpuamzanii) B sikocTi OaThKiBehkux 1 MarepuHchkux ¢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 TIPOSBIIETHCS HaWKpalma KOMOIHATOpPHA 3MATHICTh y BHUTIAOL €(eKTy
rerepo3ucy. EdekT rereposucy moBuHeH OyTH BHIINM, OCOONMBO KOJH IOPOAX
3HAYHO BIAPI3HAIOTHCS OJ[HA BiJ OJHOI T'€HETHYHO, a00 CHAJAKOBO BiagasicHi
(Shevchenko E. A., 2025).

Konu 00paHi 03HaKH IMO3UTUBHO KOPEIIOIOTh MiXK COOOI0 — TaKi SIK Bara mpu
HApPOJKCHHI, MOJIOYHICTH KpPOJIEMATOK, CEJICKIlsS OJHOYACHO 3a IIMMH 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 iHTEHCU(IKAIiT KPOTiBHHUIITBA, aJIe TATy3b JOCI 3aTHIITA€THCS
HeeeKTHBHOIO Yepe3 BiJICYTHICTh CHCTEMHOTO ITiAXO0/Y TOCIiKEHb 10 BUPIIICHHS
TeHETHYHO-CeNeKIinHuX mpobiem kpomiBuuirea (Mondin, C., 2021).

Jis oTpuMaHHS MaKCHMAaNBHOTO e(eKTy TeTepOo3HCy MOTpiOHO BimiOpaTw
MaTepUHCHKY TOPOAYy, B sKiii mepeBaxaioTh ((POKYCYIOTh) penpoLyKTHBHI
BJIACTHBOCTI KPOJIEMATOK i /iBi a00 Oinbliie 6aTbKiBCHKUX MOPOH, Y HAILAJIKIB SIKHX
NepeBaKarTh BiAromiBenbHi i M’sicHi mokasuuku (Mrode, R. A. (2005). Buaine
MOEHAHHS LUX TI'CHOTHUIIB 3a0€3MeYlTh MaKCHUMalbHUI PICT MPOJYKTHBHOCTI
(Peird, R., 2010).

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

Marepiann Ta MeTOAH AOCTiTKeHHS. JOCTDKCHHS MPOBOIWINCH VY
UYepkacekiii  mocmimHiii  cranmii  Giopecypcie HAAH. B rocmonapcrsi
3aCTOCOBYETHCSI TEXHOJIOTISl I1HTEHCMBHOTO BHUPOOHHMITBA KpousaTHHH. s
MPOMUCIIOBOTO CXPEIyBaHHS B yMOBAaX PerioHy mifiOpani TP IOPOJIH KPOJIiB Ta ix
moMici, fKi MaKCHMalbHO TPHAATHI OO0 IPOMHCIOBHX YMOB IiHTEHCHBHOTO
BUpOOHUIITBa KpostiHU: moiraBchke 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, IIJ0 MPUCYTHI 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 Tabmuug 1, Metomom
map-aHaoris, 6yme copMoOBaHO 5 TPyN MOJOTHSAKY KpoimiB (BikoMm 28 1i6) mo 10
TOJIB B KOXHIH.

Ta6aunsa 1. Cxema gociiny, n=10

I1
I'pyma I'enotum, F2 ORasHIR
)
= S W
I KOHTpOJIbHA Iic § - 5 = °;. ?
< (=9
11 mocminHa 14 TIC3/4PIII g = X 3 2
==l E o = 3
= < : § 3 = §
111 mocnizHa 1/, TIC Y4HBY,P111 § S £ g ® =
% X < =
. g M a2
IV nocrmigaa Y4 TIC 3/, HB a E( 3 q_;_")( ES"
V nocuinHa Y4 TIC Y4 PITY%-HB = -

Kpurepiit oniHky: KMBa Maca KpOJICHAT B 3-U MICSYHOMY Billl, IOBXKHHA TiJa,
00XBaT rpyzen, iHaekc 30UTOCTi, IIMPHUHA MOTIEPEKYy.

Jlyist BUBUEHHS KOMOIHAIIITHOT 31aTHOCTI MOPIA KPOJiB MOJTaBChKE CPibIio,
paIsHCHKA IIMHIIKMIIA | HOBO3eJaHAChKa Oia Ta iX IoMicel B yMOBaX LEHTPAIbHOT
VYkpaiHU Ta BU3HAYCHHS ONTUMAIBHOTO TX MOEJHAHHS JJIsl BAKOPHCTAHHSA B YMOBax
NPOMHCIIOBOI IHTEHCHBHOI TEXHOJIOTii, BH3HAYalld IHIOEGKC TeTepo3ucy 3a
(hopmyioto, 3ampornonoBanoto B.T. Topinum, .M. Hikituernkom (Piotrovich N.A.,
2017) snockonaneHoo O.M. epentokom (Knecht, D., 2015).

r, = £+100 - 100;
3 Om

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

OpnepxaHi MaTepiaidi  HAYKOBUX JIOCHIPKEHb OOpOOJIEHO MeToaaMHu
MaTeMaTHUYHOI CTAaTHUCTUKH 3aco0aMH MpOTpamMHOro makety «Statistica — 12.1» Ta
Excel (Microsoft Office 2010) y cepenosumii Windows na IIEOM 3a anropurmamu
H.A. IlnoxuHchKoro.

PesynbTaTH  gociimkensb.  JIOCHiIDKEHHS — MPOJACMOHCTPYBANH, IO
CXpEIlyBaHHS TO3UTUBHO BIUTMBAIOTH HA BiITBOPIOBANIBHI SKOCTI KPOJIEMATOK, MIPH
MOEJHAHI TOMICHHUX CaMOK IIOpiJ TOJNTaBChKE cpiOio, pajasHChKa MIMHIIIIA,
HOBO3CAHACHKHUNA OiTHHA 3 YHCTOMOPOTHUMH CAMIIMHU PAJSTHCHKOI IIUHIIIIA i
HOBO3EIaHIIs O110TO0.

BrutiB Ha [ito reTepo3ucy (MPOayKTHBHICTE) Maja CeNeKIlisi CTBOPEHHS TPhOX
TIOPi/T KPOJIiB 3aTyYeHHX IS OCHI Ty Ta 1X moMiceil, a TaKOX,IXHS IPUCTOCOBAHICTh
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JI0 YMOB ITPOMHUCIIOBOT, IHTEHCUBHOT TEXHOJIOT1] BUPOOHHLITBA KPOJISITHHH B yMOBax
LEHTpaIbHOI YKpaiHu.

OTpuMaHuii MOIIOIHSK BiA II'SATH BapiaHTIB TO€IHAaHb OyB OIlIHEHUH 3a
eKCTep’ €pHUMH, BiNTOIBENFHUMH I IPWKUTTEBIMH M’ SICHUMH TTOKa3HUKAMH TIPH
Biuryuenni (28 i) Ta B 3-u MicssaHOMY Bimi (Tabm. 2).

JocmimkeHHSIM BCTaHOBJICHO, IO ITOMiCHUI MOJIOJHSK TPEThOI Ipymu, B 28-
no6oBoMy Biri, Biporimso (p<0,001) mepeBakaB aHAIOTIB 1-01 KOHTPOJIBHOI TPYIH
3a MOKa3HUKOM >kuBOi MacH Ha 107 r. [lomicHuit MoJOAHSK 4-01 rpynH BipOTiAHO
(p<0,01) mepeBakaB KOHTPOJH 3a UM MOKa3HWKOM Ha 83 rpamu. HaiiBuiy
IHTEHCHBHICTB PO3BHUTKY 110 28-m060B0r0 Biky (p<0,001) MaB moMiCHHUI MOOAHSIK
noxomxenHs /4I1CY/,PIIY,HE - 609+28,26 r, 1m0 Ha 116 T 6ible KOHTPOIIIO.

OO0’ eKTUBHHH TOKa3HHMK, 110 TIO3UTUBHO KOPEJIIOE 13 3a01MHUMHU Ta M’ SICHUMHU
SKOCTSIMM — 1HJCKC 30MTOCTI aOCOJIOTHO IEepeBakaB y IMOMICHOTO MOJIOTHSIKA
kpomB 5-oi mocmigmoi rpymu (YI1CY,PLUY;HB). Kponi miei rpymu 3a mum
MOKa3HUKOM TIepeBakaln aHajoriB 2-oi rpymu Ha 9,17%;3-o0i Ha 4,36%; 4-01 Ha
2,24%; a uncronopoaHuilt MonoaHsK 1-oi rpynu Ha 10,23%.

Taoauus 2. [IpoaykTUBHA XapaKTePUCTHKA BiAroAiBeJIbHOI0 MOJIOIHAKY
KPOJIiB pi3HOro noxomkenns, (n=10)

I'enorun
Osmaa I 1 i1 v \%
1 1 1 1 1 1
Tc yncypur | MC ]/ﬁHB PV ey, ms | mc}gpm fe

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 22,8+0,478 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**

Tanexc 36urtocti,% 77,1 78,16 82,97 85,09 87,33
[upuna nonepexy, cm| 3,39+0,05 3,46+£0,06 3,51+0,07 3,48+0,06 3,54+0,07

Tloka3sHUKH MOJIOAHSIKY KpodiB y 90-1060BOMy Birii

JXusa maca y Biri 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%*

O6xBar rpyzei, cMm 26,5+0,195 | 26,8+0,326 27,540,674 | 28,44+0,525%% | 28,7+0,594***

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

Iupuna nonepexy, cM| 5,720,071 | 5,84+0,075 5,92+0,077 5,83+0,083 5,95+0,082*

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

[IuprHa nomepeky, SK MOKa3HUK MPIKUTTEBOI M’SCHOI IMPOIYKTUBHOCTI, B
MOJIOHAKY KpoJdiB y 28 moOoBoMy Billi € (OKYCYIOUOIO O3HAKOIO, 33 IMM
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MOKa3HUKOM aOCONIIOTHO TNiepeBaXkajid IIOMICHI TBapuWHM B IOPIBHSHHI J0
YHUCTONOPOIHHUX.

3a moKka3HMKOM XMBOi MacH y Bini 90 i6 moMicHWI MOJOIHAK APYTOi Tpymn
Biporigao (p<0,05) mepeBakaB TEpIIy KOHTPOJBHY TIPYIY MOJOJHAKY TOPOIIH
monTaBcbke cpibno Hall7 r, Tperboi Ha 156 T, yetBepToi Ha 80 T, a 5-0f BiporigHO
(p<0,05) ax na 207 .

IIpu mopiBHSAHHI cepeAHiX 3HAYEHBb HOBXHHU Tina 90-7000BOTO MOJOAHSKY
KpOJIIB BCTAHOBJICHO HE3HayHE IEPEeBaKaHHS YHCTOIIOPOJHHMX TBapuH HaJ
MOMICHUMH MaliKe y BCiX IpyHax, JIMIIE ABOX MOPOJHI OMICI TOJITaBChKOro cpibna
1 paJITHCHKOT NIMHIIKIIA MAJIM HE3HAYHO OinbIry noBxuHy Tina (40,37 cm).

[TokasHuk o0XBaTy rpyneil MaB BIpOTiZHY PI3HHIIO B MOJIOJHSKY KpOJiB
yeTBepToi Ta m’atoi pocnmignux rpyn (p<0,01, p<0,001) renorum: Y, I1C%, HB,
Y,ITCY4PII*/,Hb mepeBaxaB KpoJiB KOHTpoibHOI rpynmu Ha 1,9; 2,2 cM. Ha neii
NOKa3HHUK, OYCBHIHO, BIUTMHYJA CIaJAKOBICTh HOBO3ENAHLS O1JI0T0, sIKa CTAHOBHJIA
50, 75% B TOMiCHOTO MOJIOIHSAKY ITHX TPYII.

Iamexc 306mtocTi B 90-7000BOrO MOJIOAHSAKY KpONIB MEpeBakaB y BCIX
JOCTITHUX TPYIax MOMiCHOTO MOJIOIHAKY. bijbil 3HauMMMiA BiH OyB B 4eTBEpTii Ta
ISATIH Tpymax 3 MepeBaKaHHSAM YacTKH CIAAKOBOCTI HOBO3ENAHALS Oi70ro i
cranoBuB 71,94; 72,33%, mo Ha 6,2; 3,39% BuIIe aHAIOTIB KOHTPOJIBHOI TPYIH
YHCTOIIOPOTHOTO MOJIOAHSKY MOJITaBCHKOTO Cpidia.

[MpwxutTeBa M’sicCHA OlLiHKa — INUpPUHA Iomepeky, B 90-moOoBomy Bill,
Kpauioro OyJjia y HOMICHOTO MOJIOAHSKY KpodiB 2, 3, 4 1 5-01 rpyn. Bumip mupusan
MOMNEPEeKy € BaKJIMBUM IOKAa3HUKOM, BiH IO3MTHBHO KOPENIOE 3 MOKa3HUKaMU
3a0iifHOi MacH, 3abiliHoro Buxoxy. HaiiBummm BiH OyB y m’sTiit rpymi 5,95 cm
(p<0,05) Ta mepeBaxkaB KOHTPOJIb Ha 4%.

3a pe3ysbTaTaMy JOCIiHKEHb KPallly CXHIBHICT 0 BUCOKUX BiArONIBEIbHUX,
NPIKUTTEBUX M’SICHUX Ta KOHCTUTYLIHHUX MOKAa3HHKIB MaB MOMICHHHA MOJIOTHSK
kponis noxomxkenns: Y/,11C%/4 HB; */,I1CY/,PIII*/,HB.

JIis ceneKiifHol OLiHKY BiITOAIBEIbHHX 1 3a01HIX MOKa3HUKIB MOJIOTHSIKY
Kpomie 'y 90-moOoBoMmy Bili BH3HAYaNM IHIACKC 3arajJbHOTO TETEPO3UCY 3a
tdopmyoro B. T'opina (Ta6i. 3).

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

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

[HeKe 3aranmbHOTO reTepO3UCy MO0 rPyIax 3a IHTCHCUBHICTIO POCTY MOJIOIHSKA
KpOJIB B JOCHITHHX Tpymax craHoBuB: 4,2; 5,6; 2,9; 7,5%. IHgekc 3araibHOro
TeTepPO3UCY 3a OKA3HUKOM IIHPHUHA orepeky cranosus 2,1; 3,5; 1,9; 4,0%.
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B MonoaHsIKy KpoJIiB OTPUMaHOT'0 BiJ I’ ITH BapiaHTIB MO€JHaHb 3MIHIOBAJIUCH
HE TUIBKH BiATrOAIBENbHI MOKA3HUKH IO TPyMax, ane i eKOHOMIYHI NMOKa3HHUKH
(ta6m.4).

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

I'pyna
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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
ll?palfrlcTL 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

fgﬁnmaumm mina 1 Kr K. M. KpOJSITHHH, 65 65 65 65 65
UwncTnii goXifd, TpH. 1 KT KPOJISATHHY, 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 3pocrajla 4yacTka BapTOCTI KOPMY B CTPYKTypi c0OIBapTOCTi HPHPOCTY
KpoJsITHHH (3 65 0 75%).

AHauti3 BiATOIBIII MOJIOTHSKY KPOJIB ITOKa3aB, 10 3pOCTaHHS IHTEHCUBHOCTI
pocry (Ha 2,9-7,5%) B MOMICHOTO MOJIOIHSKY KPOJIB BiJHOCHO YHCTOIIOPOIHOTO
KOHTPOJIHLHOT IPYITH BIUIMHYJIO HA €KOHOMIiuHi NOKa3HUKH (Tabi. 4).

Bapricte 3arpar KOpMIB Ha OAMHHUIIO MNPUPOCTY BH3HAYAIM IUITXOM
MHOXXEHHSI BapTOCTi 1KI KOpMy Ha 3aTpaT KOpMiB Ha 1 kr npupocty. Pesynpratn
JIOCTIJKSHHS CBIYaTh, III0 HE TUIBKY 3aTPaTH KOPMIB Ha 1 KT IPUPOCTY B JOCHTITHIX
TpyMax 3MEHIITyBAINCH J0 MOKA3HUKIB MEPIIoi KOHTPOIBHOI IPYIIH, a i BapTiCTh 1KT
KOpMY.

3HIKEHHS BapTOCTi KOpMy Ha 1 Kr mpupocTy 10 | KOHTPONBHOI TpymHH
(32,4 rpn), BinbyBanock 10 5 rpynu: 2 pocmigaa 31,05 rpu; 3 nocmigna 30,6 rpH, 4
nmociimaa 30,78 TpH. BapricTe KOpMy B CTpPyKTypl 3aTpaTr 5 HOCHiIHOI Tpynu
BUSBWIACH HaWHWK4Yor — 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 i1 craHoBmwia 63,2%. TBapuHH miel Tpymu 3a
NOXOKEHHAM OyJIH TpU HopoaHi nomici - Y/41CY,PIII%/,HB.

BukopucraHHS IPOMHCIOBOTO CXPELIyBaHHS 3a0€3MEUMIIO HE TIiIbKH
3pOCTaHHA BiATr0AiBeIbHOI IPOIYKTUBHOCTI KPOJIiB, aje:

- TIOKPAIIAIIO KOHBEPCIIO KOPMY;

- 3HU3WJIO IPsMi 3aTpaTH HAa BUPOOHUIITBO OAWHUII KPOJISTHHU;

- MiJBUIIUIO YUCTUHN TOXIJ Ta pEHTa0CIbHICTh BUPOOHUIITBA KPOJISTHHHU.

TakuM 4YMHOM, JOCHIJKEHHSIMH BCTaHOBJICHO, IO BUKOPHUCTAaHHS B
MPOMUCIIOBOMY CXpPELLyBaHHI SIK MaTepUHCHKOT IOPOIU KPOJIEMATOK MOJITABCHKOTO
cpibia, a OaTHKIBCHKOI CaMIIiB PaIsHCHKOI IIMHIIMIN 1 HOBO3CJIAHALS OLIOro
JIO3BOJISIE MIJBUINUTH BIATOAIBENbHI Ta M’SICHI NMOKa3HUKH MOJIOAHSKY KpOJIB,
0co6IMBO TpU HopogHoro noxomxenss: /4 I1CYHBY/,PILI; Y/,I1CY/,P1II1Y/,HB.

O6roBopenHs. Y BHUpIlICHH] 3aBIaHb iIHTCHCU(IKAIIT TaTy3i KPOJIIBHUIITBA B
VYkpaini 3HauHMid  BHecOK 3pobwnu  BitumsHsHi  BueHi  (Mwupocs B. B.,
Bakynenko 1. C., Bamenko M. 1., I6arymmin 1. L., Korro6enko I'. A.,
Biaanuyk JI. T., Tapapuko 0. A., Japmorpaii JI. M.), ski mocmimkyBaiau cTaH i
MEPCTIEKTHBH PO3BHUTKY Tally3i KPONIBHHITBA, 30KpeMa HalpsIMH IPOMHCIOBOTO
BUPOOHMIITBA KPOJIITHHH.

binpmr mporpecMBHa, BHCOKO IHTEHCHBHA IPOMHCIOBA TEXHOJOTis
BUPOOHHIITBA KPOJIATHHH OyJia cTBopeHa B €Bpori 30-35 pokis Hasaz. Ii TBopusMU
Oymu 1Bi ¢paniy3bki Gipmu «Eurolap» ta «Hypharm». B ocHOBI cenekiiiitHux
TEXHOJIOTIH JIeKHUTh riOPUAN3aIlis 3 MAKCUMATIHHUM MPOSBOM IeTepO3Ucy — 110 25%.
Marepianom ciyxate 4-5 mopin (mpampabaTeKiBChKOTO CTaja): KamiopHiichKa,
0Oiya HOBO3EJTAaHJChKA, TEPMOHCHKA Ta iHIIi. CTPYKTYpOFO ISt CTBOPSHHS KiHIIEBOTO
MPOMHUCIIOBOTO  TiOpuay SBISIETbCS — PO3AITBHA  CEJEKLis II0  CTBOPEHHIO
MaTepUHChKUX Ta 0aThKiBChKUX JiHiK (hopm) Ta ix momanbiie kpocyBants. Cama
TEXHOJIOTiSl BUPOOHMIITBA KPOJISITHHHM € TOCHTh HAIpy>KeHa (BUCOKONPOIYKTHBHA),
UL 3a0e3MeUYeHHsT peati3alii BUCOKO pIBHS TETEPO3UCY BHMAara€ MEBHOTO PiBHSA
TOJIIBIII Ta YTPUMAHHSI.

B cborofeHHi Ajsi IPOMHCIOBOIO BUPOOHHMITBO KPOJISITHHM B YKpaiHi
3aCTOCOBY€ThCS  «(paHily3pkay, ab0 iHTeHCHMBHA TexHoJoriss. OCHOBHUMU
MOKa3HUKaMH, BiJl SKHX 3aJ€KHTh IHTEHCU(]IKAlis BUPOOHUITBA KPOJSITUHH €
TUIOAFOYICTh, IIBUJIKICTh POCTY Ta OIJIaTa KOPMY HPHUPOCTAMH.

Benukoro mpoGiieMor0  3amMIIAEThCA  UIA  YKPAiHCBKUX — BHPOOHHKIB
KPOJIITUHU HAsIBHICTh BHCOKONPOJIYKTHBHOTO, MPUCTOCOBAHOTO JI0 1HTEHCHUBHOT
MPOMUCIIOBOT TEXHOJIOT1 KPOJIETIOT OJIiB'SI.

OnHak, OTPUMAaHHS MaKCHMaJbHOTO €(eKTy TeTepo3nucy MOKIMBE NpHU
CTBOPEHHI MOMYJISALiN, HAIaJKW SKUX NPU CXPEIlyBaHHI MOXYTh HaHKpalie
MO€THYBATHCh 32 OCHOBHUMH KUTbKICHUMH OKAa3HHKaMH.

Huni BuHUKIA HaragbHa HEOOXIJHICTh, HAa OCHOBI Yy3arajJbHEHHS
TEOPETHYHUX 1 MPAKTUYHUX [OCHI/PKeHb, NEPErJISHYTH Iy HU3KY HayKOBHX
MIOJIOXKEHb, TOTJIMONUTH 1 POMIMPUTH IOCHIKEHHS, CIIPSIMOBAHI Ha ONTHMAJIbHE
MIPOEKTYBAaHHS Ta CTBOPEHHS CENEeKIITHUX MpPOIECiB IHTEHCMBHOTO BHUPOOHHUIITBA
KPOJIITHHU B HOBUX €KOHOMIYHHX yMOBaX.
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B UYepkacbki mocnimuii craHuii Oiopecypcie HAAH TpuBae pobGora 3
MOITYKY BAAJIMX CENEKIITHUX MO€IHAHb KPOJIiB, SKi MAlOTh OYTH MPUCTOCOBAHI 10
YMOB YTPHMAaHHS, TOMIBJ Ta MPOSBY BHCOKOi MPOTYKTHBHOCTI 32 iHTEHCHBHOTO
po3BenmeHHs B YkpaiHi. s poOoTH 3amydmim MicueBi TOMYIALii KPOJIB,
MPUCTOCOBAaHI /O YTPUMAaHHA Ha MeTajJeBif ciTyacTiii miamo3i, BHCOKOI
KOHIICHTPAIIi] ITOTOJIiB’ s, YMOB MIKPOKJIIMATy MPUMIIIEHB, IPH YMOBI - KPOJIi CTiiKi
IO TIOJJOJICPMATHTIB, CTPECUYTINBOCTI, TIOTI0Y.

Ha ocHOBI Hammx IOCTIIKEHb AOBEACHO, IO 3aBISKH KOMOIHATHBHIi
CIaJKOBOCTI Ta BIJIOBIIHOCTI 10 YyMOB YTPMMaHHS B rocrnonapcTei Yepkacbkol
JocrigHoi cranmil (IHTeHCHBHE, MPOMUCIIOBE) Kpallli TeHETHYHI TO€THAHHS KPOJIiB,
taki sk Y4I1C%, HB; Y41CY,PIIY,HB nepeBaxanu xoHTponsHy rpymy (IIC) 3a
MOKa3HUKOM KHBOI MacH y Biti 90 1i6 Ha 80 r ta Ha 207 r (p<0,05), 32 mOKa3HUKOM
IIHPHHY ToTIepeKy (MprKuTTEBa omiHka M sicHocTi) Ha 0,11 cm (1,9%) 1 Ha 0,23 cm
(4%), (p<0,05). Kpamioro KOMOIHATHBHOIO 3[aTHICTIO BiJ3HAYHBCS MOJIOIHSIK
KponiB moxomkeHHS Y JICY,PIIY;HB. IHmekc 3aralibHOTO TETEPO3UCY 3a
IHTEHCHUBHICTIO POCTY MOJIOJHSKA KpOJIB B Wi Tpymi crtaHoBuB 7,5%. IHmekc
3araJbHOTO TETEPO3UCY 3a MOKA3HUKOM IIMPHHA IonepeKy cTraHoBuB 4,0%.

Bucoky BiaroniBensHy Ta 3a0iffHY 34aTHICTH ITOMICHHH MOIOTHSIK KpOJIB
NPOSIBUB 3aBISIKM TTOXOPKCHHIO, TOOTO BHCOKOMY IIPHCTOCYBAaHHIO 10 YMOB
MPOMKCIOBOTO  yTPUMaHHS:  BiJACYTHICTh  IOJOJCPMATHUTIB,  IUIACTHYHIH
CTPECUYTIHUBOCTI.

BucHoBku i mepcnexkTuBH. J[OCTiIXKCHHSIM BCTaHOBJICHO, IO MOMICHUMN
Monoauak Tperboi rpymu (Y4ICYHBY,PI) B 28-m060BOMy Billi, BipOrimHO
(p<0,001) mepeBaxkas ananoris 1-oi konTponsHOi rpymu (IIC) 3a moKa3HHKOM
xuBoi macu Ha 107 r. TlomicHuit monomusik 4-oi rpymu BiporimHo (p<0,01)
nepeBakaB KOHTPOJIb 32 LIUM IOKa3HUKOM Ha 83 rpamu. HaiiBuity iHTEHCHBHICTH
po3BUTKyY 110 28-1060B0ro Biky (p<0,001) MaB MOMiCHHI MOJIOJHSK TTOXO/KEHHS
1,I1CY4P1IY/,HB - 609+28,26 r, m1o Ha 116 r GinblIe KOHTPOIIIO.

3a moKa3HUKOM KHBOT MacH y Birli 90 1i0 MOMiCHUH MOJIOIHSK APYTOi TPYITH
(4/4I1C%/4PI1I) nepesaxas (p<0,05) nepiry KOHTPOILHY TPYIy MOIOIHSAKY MOPOIU
nonraschke cpibno Ha 117 r, Tpersoi Ha 156 r (Y4IICY4HBY,PII) (p<0,05),
uerBepToi Ha 80 r (Y4I1C%/4 HB), a 5-0i Biporiguo (Y4I1CY4PILIY,HB) (p<0,05) ax
Ha 207 r.

[MpwxuTTeBa M’sicCHA OILIHKAa — LIMpUHA Tonepeky, B 90-mo0oBoMy Bili,
Kpamroro Oyna y MOMICHOTO MOJOAHSAKY KpoiiB 2, 3, 4 i 5-0i rpyn. Bumip mupnuau
MOMEPEeKy € BAKIMBUM IOKAa3HMKOM, BiH MO3MTHUBHO KOPENIOE 3 MOKa3HUKAMU
3abiifHOT Macw, 3a0iitHoro Buxony. HaiiBumum BiH OyB y m’stid rpymi 5,95 cm
(p<0,05) Ta mepeBaxxkaB KOHTPOJb Ha 4%.

IHnexkc 3aranbHOTO TreTepo3ucy IO TpyHax 3a IHTEHCHBHICTIO pPOCTY
MOJIOJTHSIKA KpOJIB B JOCHITHHUX Ipymnax craHoBuB: 4,2; 5,6; 2,9; 7,5%. Iunekc
3arajJbHOrO reTepo3UCy 3a IMOKa3HUKOM IIMPHHA MoNepeKy craHoBuB 2,1; 3,5; 1,9;
4,0%.

3a pesympTaTaMH  JOCHIIDKEHb Kpamly CXWIBHICTH /O  BHCOKHX
BIJITOJIiBEIIbHUX, MPKATTEBUX M SACHUX Ta KOHCTUTYI[IHHMX TIOKAa3HHWKIB MaB
NIOMiCHMiT MONIOAHSAK KpoJtiB moxopkenHs: /4I1C%, HB, Y4I1CY,PIIIY/,HB.
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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 mocminaa 30,6 TpH, 4
nmociimaa 30,78 TpH. BapricTh KOpMy B CTPYKTYpi 3arpar 5 IOCHITHOI TPYITH
BUSBWIIACH HaHMWK4Io0 — 29,78 rpH. Taka nuHamika BIUIMHYJAa Ha MOKAa3HHUK
YHCTOTO MPUOYTKY i peHTa0eNbHICTh BHPOOHHIITBA.

Hatiumoro penTabenbHICT BUPOOHUIITBA, 3a MPSMUMH 3aTpaTamH, Oyia y
MOJIOAHSKY KposiB 5 rpymm 1 crtaHoBuma 63,2%. TBapuHu miei rpymn 3a
TIOXOJUKEHHSM GYJIM TPHOX MOPOAHi nomici - Y/ I1CY,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.

Yepracvka docniona cmanyis 6iopecypcie HAAH, m. Yepracu, Ykpaina
luchin60@ukr.net

Hocnioocenns npogoounuce Ha 60asi  excnepumenmanvHoi kporegepmu
Yepkacvkoi  oocnionoi  cmanyii  6iopecypcie  HAAH. B 2ocnodapcmsi
3aCMOCOBYEMbCSL  MEXHON02IsE  [HMEHCUBHO20 — GUPOOHUYMBA  KPOJISIMUHU.
V3azanvheni 6ci nokasHuxu Kporemamox npu OKpoIax 3a Macow eHizoa. Buwoio
6o1a Gy1a 6 KPONeMamox nepuiol KOHmponvHoi epynu - 544+19,9 2, 6 opyzoi (Y PLLI
x QYoPIIMHB) - 541£20,0 2 ma 6 n’amoi (RY2PLL*,CB x 3PIL) - 547+20,5 2, wo
Hegipoziono euwe 6i0 mpemwvoi zpynu kponemamox (QUPLIY,HE x JSPII),
vemeepmoi zpynu (QPLI x 3 YoPLI,CB) ma coomoi (RY2HEY.CB x 3 PLI).
Havieuwyum noxasnux monounocmi 6ye y kponemamox uiocmoi epynu - 2,44+0,079
ke 3a noeonanna QPLI x & Y.HEY>CB. 'V ecix Oocnionux zpynax noxKasHuk
monounocmi 6ye euwum na 50 — 140 2 (P<0,95) ¢ nopienanni 0o nepwoi
xoumpoavroi epynu  kponemamox (2,3+0,073 k2). Maca enizoa xpoaeusm,
siocaodcenux y 28-000080omy 8iyi 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 nokasHuxie npOOYKMUGHOCMI KpOAEMAMOK, OJs
00 ’ekmugHoi ix oyinku 3acmocogysanu inoexc IBAK. Haueuwuii noxasnux IBAK
oye y «kponemamox wocmoi (QPLI x 3Y.HEY,CB) — 124,9 ma n’amoi
(RYPLIM,CB x SPILI) 2pyn — 124,0. [ns cenexyitinoi oyinKu 6i0mMeoproéanbHux
BIACMUBOCIEL KDOTEMATNOK GUSHAYATIU THOEKC 3A2A/IbHO20 2eMepo3ucy 3a ghopmynoio B.
Topina. Inoexc 3a2anbH020 2emepo3uUcy 3a MAacoro 2Hizoa npu GIOIY4eHHi 8 OOCIOHUX
gpynax cmanosus: 4,09 %, 6,45 %, 2,36 %; 8,60 %, 17,20 % ma 12,26 %. Inoexc
3aeanvroeo eemeposucy 3a nokaznuxom IBAK cmanosus 1,16 %, 0,41 %, 1,24 %, 2,90
%, 3,65 Y%oma 1,16 %.

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

AxTtyanpHicTh. He pauBasiumce Ha Te, mO B YKpaiHi 3aJHMIIMINCH 1
(YHKIIOHYIOTh ~ criemiaiizoBaHi ¢epMH 3 BHPOOHMITBA KPOJATHHH, BOHHU
ManoeeKTHBHI, TaK SK 0a3yIOThCS Ha 3aCTapiiiiX, y MEpUIy 4Yepry, CeNeKIiiHnX
TexHoJorisx [1].

Huni B VYkpaiHi BHUKOPHUCTOBYIOTBCS Y TIPOMHCIOBOMY, IHTEHCHBHOMY
BUPOOHHUIITBI KPOJNSATHHH IOPOAM KPOJIB Ciporo i OLTOro BenmeTHsA, pajsHCbKA
IIMHIIATA, CPIOIACTHH METEeNNK, aHTOPCHKHUH MyXoBHH Ta iHmm. [IpogykTHBHICTH
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KO>KHOT 3 IIMX HOPiJ MPOSBJISIETHCS B IPOMHUCIOBOMY KPOJIBHUUTBI Jinine Ha 60—
70 % [2]. Tomy, mpobnema iHTeHcHbiKamii ramy3i KpOJiBHHIITBA HAI3BUYAHO
TOCTpa, OCKUTBKM 0araTo TIOpiJ HEYWCICHHI Ta MAalTh BHCOKY TEHETHYHY
MiHIHBICTh. KpiM TOTO, 3MEHIIMIACH KIMBKICTh IUIEMIHHHX TOCHOIAPCTB 3
po3BenmeHHS OUNBIIOCTI TMMOpin, BiACYTHS B KpaiHi TporpaMa CTBOPEHHS
MIPOMHCIIOBOTO KpoOJisi. Y 3B’S3Ky 3 UM BaXKJIMBOTO 3HAa4YeHHs HaOyBae CBimome
VIOpaBITiHHSA HayKOBO-BHPOOHMYUM MPOIECOM Ha MiACTaBi 3HaHb OCOONHMBOCTEH
CEJICKIIITHO-TEXHOJIOTIYHHX mporieciB [14].

OCHOBHUMHY TIOKa3HUKAMH, BiJl AKUX 3aJICXKHUThH iHTCHCU(IKAIlis BUPOOHUIITBA
KPOJISITUHY € TUIONIOYICTb, KHMBa Maca KpPOJICHST IPH HapOPKEHHI, 30epekeHICTh
THI3/, DIBUAKICTh POCTY Ta OILIaTa KOpMy mpupoctamu [4].

[MoynHaroun cenexuiiHy poOOTY B KpPOJIIBHHLTBI CIiJ] 30CEpEIUTUCH Ha
OJIHIi—IIBOX O3HAKAX, HE HEXTYIOYH 1HIIMMH, SIKi MOBUHHI OyTH X04 Ha CEPEIHBOMY
piBHi. Ha mepmomy etarri 3BepTaloTh yBary Ha MaTepHHCEKI SKOCTI: KHBa Maca Ipu
HApOJIKEeHHI, ®KK1Ba Maca npu BimtyuenHi (y 28 1i0), 36epexenicts [12, 13].

Jlnst IpUCKOpEHHsST OTpUMaHHS OakaHWX IMPOJYKTUBHHMX MOKa3HHKIB, BapTO
BUKOPHUCTATH CXPEIIyBaHHS, SIKE IIepPeCIiaye KUTbKa IIiyieii — 30araTUTH CrIaAKOBIiCTh
onHi€T 3 opiz, Ta Ha 6a3i JBOX 1 OUIBIIE TOPiT CTBOPUTH HOBUI T€HOTHII, SIKHH OH
y3arajJbHHB BCi TO3WTHBHI CTOPOHM B3STHX JUIA CXPENIyBaHHS IOpix, a 3a
OCHOBHHMMHU 3 HUX 1 3HA4HO iX TIEPEBHUILlyBaB.

JocmipkeHHsT  ICHYIOUMX  TEHOTHINIB Ha  KOMOIHAIIifHY  3[aTHICTh
(moemHyBaHiCTh) MOKHA TIPOBOJUTH TIPH IPSAMOMY 1 3BOPOTHOMY (PELHITPOKHOMY)
cxpeuryBaHHI.  3a  pe3yjbTaraMH  CXpEIlyBaHHs  BigOMpaTh  Kpallux,
BUCOKOIPOJYKTUBHUX MIDKIIOPOJHHMX HAINAJKIB, SKUX JIOLIIBHO BUKOPHCTOBYBATH
B MOJANBINIA OPOMHUCIOBIH poboTi (ribpuamsarnii) B sSKOCTi OATHKIBCHKHX 1
MaTepUHCHKUX (OPM.

Jnst focATHEHHS TIOCTaBJICHOT METH HEOOXi/IHO BUKOPUCTOBYBATH ITOPOAH, SIKi
MEepeBAXAIOTh 32 O3HAKAMHM 3 BHCOKOIO CIIaJIKOBICTIO, III0 KOHTPOJIOIOTHCS TeHAMHU
aIUTUBHOI [ii i O3HAKaMW, 3a SKHUMH MPOSBIAETHCS HaWKpamia KoMOiHaIiitHa
3maTHICTh y BHNIIAAL edekty rerepo3ucy [5]. Edekr rerepos3mcy moBuHEH OyTH
BUILUM, OCOOJIMBO KOJIM MOPO/IY 3HAYHO BiIPI3HSIOTHCSI OJJHA B/l OJIHOI T€HETUYHO,
a00 craJIkOBO BiffaneHi.

Ko oOpaHi 03HaKH TTO3UTHBHO KOPEJIOIOTh MK COOOI0 — Taki sIK Bara mpH
HAPOJKCHHI, MOJIOYHICTh 1 30epEeKEHICTh, CEIEKIlisl OJHOYACHO 3a IIMMHU TPbhOMa
MOKAa3HUKAMH MiIBUIyBaTUME MOJANbINTy {HTEHCHBHICTH MPOSBY BiATOiBEIBHUX
O3HAaK MOJIOJHSKY Kpodis [4, 11].

OTprMaHHS MaKCHMAJIBHOTO €(EeKTy reTepo3ncy MOXKIMBE IPU CTBOPEHHI
MOpiJ, HAIIaJKK SKUX IIPH CXpPEIlyBaHHI MOXYTb HalKpalle IO€IHYBAaTHCh 3a
OCHOBHMMH KUIBKICHUMH TIOKa3HMKaMH. /[l 1poro moTpiOHO CTBOPHUTH
MaTepuHCBbKY (opMy, B sKiii mepeBaxaroTh (CHOKyCOBaHO) pernpoOnyKTHBHI
BJIACTHBOCTI KpoJIeMarTokK i JBi abo Oinblre 0aTbKiBCHKUX (OpPM, Y HAIIA/IKIB SIKHX
MepeBakaloTh BiATOIBENBHI 1 M’ AcHI mokasHukH [9, 10, 15]. Boane moegranss nux
TEHOTHIIIB 3a0€3MeYNTh MaKCHUMAaIbHUH PICT MPOIYKTHBHICTH TOBAPHHUX IMOMiceit
[3, 8].

He nmuBnsumch Ha 3HA4HY KUIBKICTH NMPOBEACHUX JOCHIIPKEHb Ta OCOOIUBY
yBary HayKOBHIB YKpaiHH g0 iHTeHCH(]iKamii KpOJiBHUITBA, Taly3b JdOCI
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3aJIMIIAETHCS. HEe(DEKTHBHOIO Yepe3 BiICYTHICTh CHCTEMHOT'O MiIXOMy JIOCHTiPKEHb
JI0 BUPILIEHHS TeHETHYHO-CENEKIIMHUX Ipo0ieM KpouiBauiTBa [14, 16].

MeTta pgociaigKeHHs — JOCTITUTH BIATBOPHI SAKOCTI KpOJEMAaTOK Ha
KoMOiHaIiHAHN eeKT 3a peIUIpPOKHOTO KPOCOPUINHTY.

Martepianu Ta MeToAHM AOCTizKeHHs. JOCTiKEHHS MPOBOAMINCH Ha 0a3i
eKCIepUMEHTANBHOI Kponedepmun UYepkachkoi IOCHigHOI CTaHIi OiopecypciB
HAAH. B rocmomapcTBi 3aCTOCOBYETBCS TEXHOJIOTiS IHTCHCHBHOTO BHPOOHHIITBA
KPOJISITHHHU.

B ocranHi 20 pokiB BUpOOHHMLTBO KPOJSITHHH B YKpaiHi 3[IHCHIOEThCS 32
«EBPONENCHKOIO», IHTCHCUBHOIO TEXHOJIOTIE0. B mpoMuciioBrx rocmogapcreax 1o
BUPOOHMITBY KPOJIITHHH ICTOTHO TIEpeBaKa€ TEXHOJOTiS IHTEHCHBHOTO
BUPOOHHMITBA TI Il¢ HA3UBAIOTH (PpaHIy3bKOI0. B 1HIUBIAYaNbHO-CEISTHCHKHX
rocrogapcTBax Ykpainu 3ocepemkeHo 0ist 90 % moroniB’s KpoJiiB, OJHAK, 1 I
rOCIIO/IapCTBA 3aCTOCOBYIOTh €JIEMEHTH IHTEHCHBHOI TeXHOJIOTIi. IcHye eKoHOMiuHE
MPaBUJIO, i3 3POCTaHHAM MPOAYKTHBHOCTI, 3HIKYEThCS IMOKa3HHUK COOiIBapTOCTI,
3pocTae  PEHTA0ENbHICTh BHPOOHMNTBA. BHPOOHMITBO  KpOJSATHHH  CTae
KOHKYPEHTHO-CIIPOMOYKHHUM 1 aJbTepPHATHBH IHTCHCUBHIN TEXHOJIOTIi BUPOOHHUIITBA
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 3abe3neunTH 3a0iit y Bimi 80 mi0 KHUBOKO Maco He MeHine 2,8 Kr, MpH
3abifiHoMy Buxomi 55-60%. 3a KOpPIOHOM, SK €JIEMEHT i€l TEeXHOJIOTII,
3aCTOCOBYETHCS T1OpHIU3allis 32 y4acTio 4-5 1mopij, MakCUMajIbHO MPUCTOCOBAHUX
JI0 IHTEHCUBHOT'O PO3BE/ICHHSI.

B Yepkacebki mociinHii cranmii 6iopecypciB HAAH tpuBae podota 3 omryky
BIANTNX CEJCKI[IHNX TOEIHAHB KPOJIB, SKi MAaIOTh OyTH MPUCTOCOBAHI IO YMOB
YTPUMaHHS, TOXIBII Ta IPOSIBY BHUCOKOI IPOAYKTHBHOCTI 3a IHTEHCHBHOTO
po3BeneHHs B Ykpaini. g poOOTH 3amydmiud MICIEBi TEHOTHITH KPOJIB,
MPUCTOCOBaHI 10 YyTpPUMaHHS HAa MeETaNeBill ciTyacTii MimIo3i, DO BUCOKOI
KOHIEHTpALI] OroJiB’s Ta 33JI0BUILHUX YMOB MIKPOKJIIMaTy mpuminieHs. ['ooBHa
yMOBa: KpoOJi CTifiki [0 MOJIOJEpPMATHTIB, HECTPECOUYTIMBI, 3 BHCOKOIO
TUIO/TIOYICTIO.

I'eHOTHIT KpOJIIB, IO PO3BOJSATH B TOCHOAAPCTBI: pajiiHChKa MIMHILUIIA, CIpUii
BEJIETeHb, HOBO3€JTaHJChKa Oima Ta ixHi mowmici. CepenHbOMICSYHA YHUCEITBHICTD
kpodiB 300 ro., 3 HUX 60 roj. OCHOBHHX KPOJIEMATOK.

OCHOBHI eJIeMEHTH TEXHOJIOT1{, 1110 IPUCYTHI B JOCIIKESHHI:

- OCIMEHIHHSI 3TiJTHO TEXHOJIOTIYHOT KapTH, Ha 10 JeHb MicIs OKpoITy;

- 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[OpOAM  pajisHChbKa  HIMHIIWIIA
BUKOpPHUCTOBYBaH sik MatepuHchKy (PILI), 1ieif reHOTHIT HAHGITBII MTPUCTOCOBAHHIA
JI0 BUPOOHMYHMX 1 KIIIMAaTHYHUX YMOB IIEHTpaJbHOI Y KpaiHu. baThKiBChKI OpOIH —
camrii mopoau cipuii Benerens (CB) i HoBozemanzaceka Gima (HB), y Hux Gimbiie
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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 Ql"eHomncaMuﬂ ] Hamanxu, F»
I KoHTpOJIEHA PII PII PII
II gocmigna PIII 1,P11Y,HB 3/,P111Y/,HB
111 gocmigna Y,P1IY,HB PIII 1/4,Hb ¥/,P11I
v Z[OCHi,Z[Ha PII 1/ 2PH_[1/ 2CB 3/ 4P]_H1/4CB
\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 4,CB Y,PIII

OmiHKy BiITBOPIOBAJIBHOI 3JATHOCTI KPOJEMATOK BH3HAYAIM 32 iHIEKCOM
BiaTBoptoBanbHOi sikocTi (IBSK) [6]. Ouinka HpOAYKTHBHOCTI 37iHCHIOBATIACH
IUIIXOM MOPIBHAUIGHOTO aHAaJi3y pPENpOAyKTUBHHX ITOKA3HUKIB KPOJIEMAaTOK:
3aIlIIIHIO0Ya 3[1aTHICTh, 0araToINIiIHICTh, BEIMKOILIIIHICTh, MOJOYHICTh, Maca i
YHCENBHICTh THi3Ma Ipu BimtyueHHi kpoieusT (y 28- moboBomy Bil), iHIEKC
BIATBOPHUX siKocTel kposematok — IBSIK. [Ins oOmiHKKM BiATBOPIOBAIBHUX
BJIACTUBOCTEH KPOJIEMATOK 3a PEIUIIPOKHOTO KPOCOpUIHHTY Mix mopoaoro PIII ta
JIBOTIOPOIHMMH NoMicsiMu (3 yacTkoro cnajaxosocTi Y/oPIIY,HB; Y/,P1I1Y,CB; '/, HB
1/,CB) Bu3HaYaH iHIEKC 3araJbHOTO reTeposucy 3a Gopmyinoro B. Topina.

Pe3yabTaTn AociaigkeHb Ta ix o0roBopeHHsi. Biomeopioeanvhi akocmi
Kposemamok. Bceranoeneno (Tabim. 2), 1m0 3a 0araTOIUTIHICTIO MepeBaskain
KposieMaTku 1-0i rpymnu YMCTONOPOAHOTrO MOEHAHHS paasHcbka munimia (PL),
JocnigHoi 5-01 (3 uwactkoro 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 Kposnemarok iHmux gociiguux 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 APHI) 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 KPOJICHAT CIIOCTEpiraiu y MepiIii, TpeTiii Ta choMiil Tpymax
kposiematok: 0,9+0,233; 0,8+0,249; 0,840,227 romis.

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

Y3aranpHIOE TPU MOTIEPEHI TOKA3HUKYU Maca THi3ja IPU HapoIDKeHHI. Buioro
BOHa OylTa B KPOJIIEMATOK TIEPIIO KOHTPOJIBHOT rpym - 544+19,9 1, B apyroi (YPLI
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 (P*.HBY>CB x JPIL).

Ta6auns 2. BinTBoproBabHi sKocTi kKpojaemaTok, n=10; M+m; Cv, %

Tloe1HaHHS T€HOTUIIB £ Eﬁ :n
5 5 5
3 = ¥ o
g 2 g €3 4 & Maca
& g 2 T ge = -
~ 9 a8 S I 5 5 THI3aa, T
IS I~ é
3 a 3
g M
| PII PIII 11,2+0,49 0,940,233 | 52+2,47 | 5444199 11,6
1l PII /,P1I1%,HB 10,9+0,67 0,640,221 53+2,19 541+20,0 11,7
11 /,P11%,HB PII 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 /,P1I1*/,CB PII 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 KoHmpoabLHoI0O
2pynoio.

Ilokasnuk monounocmi Kpoiemamox. BaxIMBUM TIOKa3HUKOM IIpH
BU3HAYEHHI MOJIOYHOCTI KPOJIEMATOK € KiIbKICTh KPOJICHST y THi3I B 20-7000BOMY
Billi. B KpoJieMaToK 3a MOEIHAHHA CAMOK 3 4acTKok crajakosocTi /oPIIY/,CB i3
CaMISIMU TOPOJH paasHebKa 1vH muia PII (°sra rpymna), et moka3HUK CTAHOBUB
9,8+0,29 rour., 3a 6araromiigaocTi 11,5 ronosu.

3HayeHHs TMOKa3HUKA 30€peXKEHOCTI THi3ga KpojeHar y Bimi 20 mi0 y
KpOJIEMaTOK ChOMOi TpymH ctaHoBmIO 9,9+0,5 roi., mo Ha 0,1-0,4 TonoBu Oinbie
SK Yy IHIIHX IIECTH Tpymax Kpojemarok. Ha momamemry BigronaiBeibHY
CIPOMOXKHICTh MOJIOIHAKY KpOJIB ICTOTHHI BIUTUB Ma€ MOJOYHICTH KPOJIEMAaTOK
(xkuBa Mmaca THi3ga B 20 ngo6oBomy Bimi). HaiiBummm meil nokasHuk OyB y
KPOJIEMATOK IIOCTOi rpymH - 2,440,079 kr 3a moennanns QPII x 4 Y,HBY,CB. ¥V
BCIX JIOCIIIHUX TPyIax MOKa3HUK MOJO4HOCTI OyB BuiuM Ha 50-140 r (P<0,95) y
MOPIBHSHHI JI0 TIEPII0l KOHTPOJIBHOT TpymH KpoemaTtok (2,3+0,073kr) Taba. 3.

Ta6auns 3. [loka3HUKH MOJOYHOCTI KpojemaTok, n=10; M+m; Cv, %

< TToenHaHHS TEHOTHIIIB Mosmounicts (20 106a nakrarrii)

E o 3 ronin XIHF?H ?icra maca I:;{i:ma,

| 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 PLI 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 243157 2,39+0,087 11,57
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Moxa3uuk ruizaa B 28-1060Bomy Bini. KinbKicTh roiB KpoNeHAT y THI3I1
IpY BiUTy9eHHI BKa3y€e Ha MATEPHHCBHKI SKOCTI KPOJEMAaTOK MO 30epexeHHIO
npurutoy (tabi. 4). 36epexkeHicTs MOIOAHAKY OyIIa BUIIOK ¥ KPOJIEMATOK MIOCTOT
i cbomoi pocninaux rpyn (QPII x 3Y,HBY,CB; 9%,HBY,CB x JPIII) Bianosigxo
9,5£0,307 rom; 9,640,499 rom; mo Oimpmre Ha 0,4-0,5 TON. HIK B KOHTPOII
(9,1£0,314).

Ta6auns 4. [loka3HUKH MacH THi3Aa KpoJensaTt, n=10; M+m; Cv, %

TToeaHaHHA FeHOTUIIIB TToka3HukH rHi3Aa B 28-1000BOMY Billi: R
_ 5
< > E o
=] 8 = X o
2 5 E = g Maca THi3za, z 8 Eg
~ ? ) 2 3 B 8 2, =
@ = o9 g Kr )
= S 8 ©
1~ = o
| PII PII 9,1+0,314 518+19,8 4,65+0,087 | 5,89 88,35 | 120,5
1 PII Y,PIII*,HB | 9,140,348 539+20,0 4,84+0,081 529 | 88,35 | 122,2
1 | %,pur%,Hb PII 9,2+0,29 544+19,9 4,95+0,064 4,09 90,2 | 1210
v PII Y,PIII*,CB | 9,1+0,348 531+22,8 4,76+0,096 6,34 | 86,67 | 122,0
VvV | Y,PIIY,CB PII 9,440,267 541+21,1 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
viI |Y, Hb ¥,CB PII 9,640,499 | 551+17,3" | 5,22+0,172™ | 10,429 | 90,57 | 121,9

CepenHst Maca KpOJICHSTH TIPH BiJuTy4eHHi B 28-1000BOMY BIilll JIa€ OLIIHKY He
JIMIIE BiJTBOPIOBAILHUM SIKOCTSIM KpOJIEMATOK, aje BKa3ye 1 Ha MalOyTHIO
BIATOMIBEIBbHY Ta M SICHY IIPOYKTUBHICTH MOJIOHSKY KPOJIiB. 32 IINM MOKa3HUKOM
Biporigao (P>0,99; P>0,95) kpammumu Oyau kposiemarku Imocrtoi (PPII x
3Y,HBY2CB) i ceomoi (RY-.HBY>CB x JPILI) rpym - 577+20,7; 551+17,3 rpam. 3a
MOKA3HMUKOM CEpeAHbOI MAacH KpOJEHSATH IPH BIAIYYEHHI JOCHIAHI Tpynu
KpOJIEMATOK IMEepPEeBa)KatoTh KOHTPOJIbHY YMCTOIOPOJIHY TPYIy IOPOIH PAISHCHKA
muHmmIa Ha 13 — 59 rpam.

Maca rHi3Za KpOJIEHST, BifcaKeHuX y 28-1000BOMY 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 KOHTPOJIBHOI.

BcranoBieHo, mo BUIINI BiZICOTOK 30epeXeHHS KPOJIEHAT MPU BiUTYy49EHH] B
28-n1060BOMY BIilll CIIOCTEPIraBCsl, MEPEBAKHO, Y KPOJIEMATOK TPEThOI, NIOCTOT Ta
choMOi Tpyn i konmBascs Bin 90,2 o 91,35%. Ha 30epesxeHHs THI3Aa KPOJICHAT /10
BIUTy4eHHsT 3HAYHOIO MIpOI0 BIUIMBAJIO IIOXO/UKEHHS, 3a IHTEHCHBHOTO
NPOMHUCIIOBOTO  YTPUMAaHHsS, Ied TOKa3HUK IPOSIBUBCA SIK  CYKYIHICTh
MPOJYKTUBHUX OCOOJIMBOCTEH TPHOX TIOPI.

BpaxoByioun pi3HHH piBEHb ITOKa3HMKIB MPOAYKTHBHOCTI KPOJIEMATOK, IS
00’ekTHBHOI iX omiHkH 3acTocoByBaym iHAekc IBSK. Haitpummii nokasauk IBSK
Oy y kpostematok moctoi (PPII x §,HBY,CB) — 1249 ta m’saroi (QY/,PIIY,CB
x 4PI) rpyn — 124,0.

BUITYCK/12




95

Jlnst OLiHKY BiTBOPIOBAJILHUX BJIACTHBOCTEH KPOJIEMATOK 32 PELMIPOKHOTO
KpocOpuauHry Mix moponoio PII Ta ABOMOpPOTHAMH TIOMICSIMH (3 YacTKOIO
cnaakosocTi Y/,PIIY/,HB; Y/,P11I*/,CB; %/, HB %/,CB) Bu3Hauanu iHAEKC 3araabHOTO
rereposucy. Jlo mopiBHIHHS Opajich MOKa3HUKK MacH THi3/1a P BiUTydeHH] B 28-
nmoboBomy Bimi Ta iHAekc IBSK. [Hgekc 3aranbHOTO TeTepo3ncy 3a Macolo THi3aa
TIPY BiJUTyYEHHI B JOCTITHUX rpymnax cTaHoBUB: 4,09 %; 6,45 %; 2,36 %; 8,6 %; 17,2
% Ta 12,26%. IHnexc 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 KPOJIEMATOK BUMIi y noeaHans 9Y/,PIIY,CB x
JPLI; QPUI x 3Y,HBY,CB 1a QY/,HB,CB x JPIIIL Ix noninsHO BUKOpHCTATH B
NOJANBIIii  cenekiiiHid pobotri (ribpuamsaimii) B sIKOCTi 6aThbKiBCBKHX i
MaTepUHCHKUX (HOPM.

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

Tadauus 5. 3arajnbHuil reTepo3uc KPoJieMaToK

o IloennanHsa reHOTUIIB Maca rHizga IBSIK
=
gl 9 i < | reraposncy | ™ | roreposncy
| PIII PII 4,650,087 X 120,5 X
1l PII Y,PIIY>HB | 4,84+0,081 4,09 122,2 1,16
1| Y,P11I%.HB PIII 4,95+0,064 6,45 121,0 0,41
v PII ,PIIY2CB | 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 reTepo3ucy 3a Macoro THI3A NP BiUTy4EHHI B IOCITIJHAX
rpynax craHoBuB: 4,09 %; 6,45 %; 2,36 %; 8,6 %; 17,2 % Ta 12,26%. Ingekc
3araJibHOroO reTeposucy 3a mokasHukoMm IBSK cranosus: 1,16 %; 0,41 %; 1,24 %;
2,9 %; 3,65 % ta 1,16 %.

BucnoBku. Maca ruizaa Oysia Buila B KpoJieMaToK IepIioi KOHTPOJIBHOI IPYIIH
- 544+19.9 1, y apyroi (QPII x J&Y,PIIY;HB) - 541+20,0 r ta B 1’sATOI
(RY,PIIY.CB x JPII) - 547+20,5 r, 10 HEBIPOTiAHO BUILE BiJ TPETHOI Ipynu
kponemarok (9Y/,PIIY,HB x JPII), uerseproi (PPII x & Y/,PII,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
THi3[a KPOJIEHST, BigcakeHNX y 28-1000BOMYy Billi, Oyiia BHUIIOIO B KPOJIEMAaTOK
I’ sToi-cbomoi gocmigaux rpyn (P>0,99; P>0,95) a6o BigmosigHo 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 pi3HHI piBeHb ITOKa3HHUKIB TMPOAYKTUBHOCTI KpOJEMATOK, [UIS
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00’ekTHBHOI iX omiHKH 3acTocoByBaym iHaekce IBSK. HaitBummii nokasauk IBSK
0y y kposiematok moctoi (PPII x 3/,HBY,CB) — 1249 Ta m’saroi (QY/,PIIY,CB
x JPHI) rpym — 124,0. Jlns ceNneKmifiHoi OMIHKM BiXTBOPIOBAIBHHX BIACTUBOCTEH
KPOJIEMATOK BI3HAYAIM iHICKC 3arabHOTO 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 mokasaukoM IBSK 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 (R1/2PL1I1/2CB x
&PII) - 547+20.5 g, which is significantly higher than in the third group of female
rabbits (R1/2P1111/2HF x 3 PIL), the fourth group (RPLU x & 1/2PLII11/2CB) 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 QP11 x & 1/2HF1/2CB. In all
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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ITOPIBHSJIBHA OIITHKA BIIVINBY KPIVIBYATHHUKA 3
MEXAHIYHOIO CUCTEMOIO BEHTHJISALII HA ®OPMYBAHHS
MIKPOKJIIMATY 3A BUKOPUCTAHHS IBOX CIIOCOBIB
MNIAKUCJIEHHS THOIO

Botiko O.B., kanouoam c.-e. nHayx, c.0.,
Heb6unuus M.C., kanouoam c.-e. nayk,
I'aBpumt O.M., kanoudam c.-e. Hayx, c.o.,
Tlonuap 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,
Kanigopuiliceka ma Hogosenanocvka 6Oina Ha 0a3i kponegepmu Yepkacvkoi
docnionoi cmanyii 6iopecypcie HAAH. [Ipeomem OocniodicentHs - NOpi6HIbHA
oyinKka 3a0pyOHeHOCmi NOGIMps KPINbYAMHUKA RAPHUKOBUMU 2a3aMU 3 (pakmopy
niokucienns enorw. Mema pobomu — oyinumu noOmeHyian 3acmocy8anis GHeCeHHs
posmenenozo  noosiino2o  cynepgocamy  Kamvyilo ma  600HO20  POZUUHY
opmogocgopnoi kucromu 6 2SHOU0GI KAHANU KPITbYAMHUKA HA 3MEHULeHHS
KOHYenmpayii 3a6pyOHI08AIbHUX 2A3I8 MA I3UKO-XIMIYHI 81ACMUBOCI KPOJAYO20
enorw. Kpim yboco, 6uasumu nputuuHHO-HACIIOKOGI 36 A3KU MIdC 61ACMUBOCTAMU
noositinozo cynepgocghamy karvyiio i 600H020 po3uuny ocopHoi Kuciomu ma
2a30n00ibHUMY  8uKuoamu  Kpitbuamuuxie.  Memoodu  Oocniddcenns — —
bibnioepaghiuni, ananimuuni, 300mexHiuni, MIKpoOIono2iuHi, Pi3uuHi, OIOMEemPUYHI.

Yemanoeneno, wo sacmocysanus noosivinozo cynepgocgamy kanvyiio i
po3uuny opmo@ocghopnoi kuciomu 011 NIOKUCTEHHS SHOI0 BIPOLIOHO 3HUNCYBATO 6
KPiIbYamuuKy KOHYEHmMpayilo amiaky ma 8y2neKucio2o 2azy 3d nepiooamu poky
6ionogiono na 10,2-27,8% ma 9,6-18,4%. Iliokucienns Kposauoco eHoto, Wisxom
8HeceH s No0sIliHo20 cynepgocgamy xkanvyito i pozuuny gocghopnoi kuciomu, €
eheKmuBHUM 3aX000M KOHMPOIO Ybo2o Oxcepena 3abpyoniosanvhux 2azie NHz i
CO7 sHympiuHb020 NOGIMPsL KPibUamMHUKIE 3 NPOJLOH208AHOI0 MUICHEBOIO 0I€TO0.

Busnaueno cuny enaugy @axmopa niokucienHs 2eHOO HA MIHAUGICHIL
KOHYeHmpayii 8y2eKucio2o 2asy, amiaky ma Memany 6 Noeimpi Kpilb4amHuxa
(6ipociona npome nusvka, na pisni 0,016-0,106). [lokazano, wo 6npoooedic
30epieants KpoAsu020 2HOIW, 3d PAXYHOK 6Ucoxoi 6ygepnoi 30amnocmi, 11020
AKMUBHA KUCTIOMHICMb NIOSUWYEMBCS 810 KUCIOT ma claboKucioi 00 HellmpaibHol
(6,78-7,14 pH H20) enpodososc mepminy 36epicanns 6i0 8 (3a cmabirbrozo
memnepamypnozo pexcumy noruao 21°C) oo 90 owuis.

Kniouosi cnosa: napamempu  MiKpokiimamy, — NOPIGHANbHA — OYIHKA,
KPITb4amHux, 3a0pyont08aibHi 2azu, axkmop niOKUCIeHHs SHOIO.
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AxkTyanbHicTh. Ha nporec auxanns kponis mpunagae 1,13 mroxtCO,, y
PO3paxyHKy Ha KilorpaM MeTaboliduHOi Baru, Lo JOpiBHIOE Mpu6u3HO 2 r-roa
[1]. Byrirexucnuii ras (CO2) i metan (CHs) B OCHOBHOMY YTBOPIOIOTBCS Y PE3YIIBTATI
MUXaHHS TBapWH, Ta30BUX BHUAUICHb 3 KHUIIKIBHUKA Ta aepoOHOr0 MiKpOOHOTO
PO3KIJIAIaHHs OPTaHIYHUX PEUOBHH, SKi MICTATBCS ¥ (dekamisx [2], Toxi sk Ginbima
YacTHWHA a30Ty B pAIliOHi KPOJHKIB BHBOAWTHECS y BUTJIAAI CEYOBHHH 3 CEUCIO, a
MOTIM IIBUAKO TIEPETBOPIOETHCS MIKPOOHHM (PEpPMEHTOM Ypea3ol0 Ha aMOHIH
(NH4"), sixuii € morepeAHMKOM Ha HUTAXY BHKHIIB aMiaky i 3akucy a3oTy. OCKibKH
ypeasa 3a3BHYail He MICTUTBCSI B Cei, TPUITYCKAIOTh, 110 11 HAJAXOXKEHHSI TI0B’13aHO
3 KOHTaKTOM i3 (eKasisiMM KPOJIMKIB Ta BHYTPILIHIM TOBITPSM KpiJIbYaTHHUKA.
VYpeasza QepMeHT Kilacy rigpoiias, M Ji€l0 SKOTO BiJOYyBA€THCS PO3MICILICHHS
CEUOBMHM Ha amiak Ta BYyIJeKMCIMH ra3. OnTuMmainbHa aKTHUBHICTH Yypeasu
nposiBngeTses 3a pH 6,5-7,5.

3a nosigomieHHsM [3] Ta [4] KpoJaHKH Ha BiArOMiBIII BUALISIOTH IPHOIHU3HO
58-65% cnoxwuroro a3ory y BUTIsAi 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 cepenosuiia [5]. Ilo-mpyre, Brpatu
a30Ty 3HIDKYIOTh IIIHHICTH THOK fK opradiudoro mobpuBa [6]. Ilo-Tpere,
HAKOIMYEHHS aMiaKy B MpPHUMIIIEHHI MOX€ MaTh HETaTUBHI HACHIAKH IS
J00pOoOyTY TBApHH i 370pOB’s1 0OCITyroByHOUOro nepconany [7].

KpiMm nporo, amiak BiJirpae KiIrO4YoBY poJib y 010reoXiMiYHOMY LMKII a30Ty,
OCKITBKM € TIPOMIDKHOIO PEYOBHHOK MIDK OpraHiYHUMHU (TYMiHOBi KHCIOTH i
(bynbBOKHCIOTH) Ta HeopraHiuHuMHu (HITpaTH 1 aMmoHiH) crmoaykamu aszoty. Lle
cyOcTpar ab0 MPOAYKT OCHOBHHX MIKPOOHMX peakIliif, TaKWX SK aMOHi(iKaIis,
HiTpudikaiis, nenitpudikais ta 6Giogoriuna ¢ikcais 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 aszorty (N20).

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

H3PO4 + 3NH3; = (NH4)3PO0s.

3a maHuMHM aHanmiTHYHOI Jabopartopii ArpoTecT, aMOHIiH, IO BXOIHTH 10
ckiany dochaTy aMOHIIO He BUITApOBYEThCS, OCKUIBKN pH po3unHy 11i€l aMOHiIHHOT
COJIi HU3BKUH, Tak AK (ochopHa KHUCIOTa BIIHOCHTHCS JO CHIIBHOI KHCIOTH, a
NHsOH — no cnmabkoi 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 KaJbIIIo, IO CIPHIE OCAKEHHIO M€l COMi, a TaKoX
MOJKe TIOCTa0IIIOBAaTH €PEKTHBHICTH Pi3HUX BUIB migkucoBadiB. KpiM mporo, NH3
B PO3YHHI TIEPETBOPIOETHCS Ha iOHM aMoOHiro, siKi mmigsuinyots pH mo 8,0-9,0 [9].
CrpykTypa BTpaT a3oTy 3 THOIO, 33 JaHWMH JITEPaTypPHUX DKEPENd, € TaKOo:
TBapUHHUIBKI TpUMIIIeHHS - 37%, micust 30epiraHus - 24% i crocib BHECEHHS B
rpyHT - 39%. Mocminauku [10] 3a3HauaroTs, 1110 HeoOXiAHI IHHOBAIIHHI TEXHOJIOTIT
YOpaBiHHSA THOEM, JUIA 3MEHIIeHHs BukuAiB NHiz i napHUKOBUX 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 rany3i Ha IHTCHCHBHI TEXHOJIOTT BUPOOHHUITBA KPOJISATHHU
BOXJIMBO KOMIUIEKCHO 3JIHCHIOBATH OIIHKY MIKpOKJIIMaTy, SKWi BIUIUBAa€E Ha
nepedir (i3ioNOTIYHMX MPOIECiB B OpTaHi3Mi TBApWH i IXHIO HPOXYKTHBHICTb.
Hapasi, mitepaTypHi JKepena cBiT4aTh Mpo Te, IO ITiIKACITIOBaYi, aIcCOPOCHTH Ta
iHTiOITOpH ypeas3u € eeKTHBHUMH i 3MeHImeHHs BUKHAIB NH3z. OmHak, okpim
XapaKTepUCTHK JO30BUX peakmiii Imux mo0aBOK, HEOOXiTHO 3pO3yMITH ix
MepEeXPECHUH BIUIMB Ha BIACTUBOCTI THOO Ta BUKUAM 1HITNX Ta3iB, I ONMTHUMI3amii
iX ympaBmiHHA B YMOBaxX CILIbCHKOTOCIIONAPCHKOTO BHUPOOHMITBA. Brums
JOCTYIHUX ITiAKUCIIIOBAYiB THOIO Ha 3HMKEHHsI KOHIIEHTpalii 3a0pyJHIOBaJIbHUX
ras3iB y MOBITPI KPUTbYATHUKIB 3a METCOPOJIOTIYHMX 1 TEXHOJIOTIYHUX YMOB
yTpUMaHHsl TBapuH B YKpaiHi Hapasi HeBimomuil. J{J11 JNOCATHEHHS IOCTaBJIECHOT
METH, BUPIIICH]I HACTYIIHI 3aBJIaHHS:

- chopmoBaHO enekTpoHHI 0a3u JaHuWX 3 MoOHiTOpuHry 10 mapamerpi
mikpokiimary (96 1ni0), 3 OI[HKM MOTEHIialny 3aCTOCYBaHHS MOJBIHHOTO
cyrepdocdary KampIito i po3duHy OpTOPOChHOPHOi KUCIOTH B THOHOBI KaHAIH
KpUTbUaTHHUKA, JJIs1 SMEHIIICHHS KOHIIEHTpaLlil 3a0py IHIOBaJIbHUX Ta3iB;

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

- BH3HAUCHO TPOWIOBI BHUTPATH U 3aCTOCYBAaHHS JOCIHIIKYBaHHX
MAKKCIIFOBAYiB KPOJISIYOro THOKO Ta BAPTICTh HOTO OJUHHUII JIFOU0T PEUOBHHU;

- OILIIHEHO BiJTBOPIOBAJIILHY 3/IaTHICTh KPOJIEMATOK.

Meta pgociizkeHHs — OLIHUTH MOTEHIiall 3aCTOCYBaHHS BHECEHHs
pPO3MENCHOr0 MoBiHOTO cymnepdochaTy Kajiplifo Ta BOJHOTO PO3YHHY
optopocPopHOi KHUCIOTH B THOHOBI KaHAIM KpiTbUaTHUKA Ha 3MEHIICHHS
KOHIIEHTpAIlii 3a0pyAHIOBaJIFHHUX Tra3iB Ta (i3UKO-XiMi4HI BIACTHBOCTI KPOJISIOTO
THOIO.

HaykoBa HOBW3HA nochimkeHb. Brmeprne B YkpaiHi JOCIIKCHO MOTEHIIAT
3aCTOCyBaHHS NOABIHHOTO cymnepdocdary KaJIbIil0 Ta BOJHOTO PO3YHHY
opTodochopHOi KHUCIOTH B THOHOBI KaHalIW KpiIbYaTHUKA, Ha 3HMKEHH
KOHLEHTpAIi] 3a0py/JHIOBaILHUX Tra3iB.

Marepiaau i MmeToau. J{ocipkeHHS MPOBOIUIIM Ha TIOTOJIIB 1 KPOJIiB TOPOIH
MONTaBCbKe Cpibno, KamiopHifichka Ta HOBo3enaHAckka Oira Ha 0asi
eKkcrepuMeHTanbHoi Kpomepepmu UYepkachkoi mgociimHoi craHmii 6Giopecypcis,
3TiHO HIKYE HABEJCHOT CXEMH.
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Cxema Jociiay
Ilepioxa po
Iloxa3znuk ” ” p p K,yu .
3UMOBHiIt BeCHSTHU i JITHI ocinHiit
[epion mocmimy | mocmigamid 1 JIOCIIITHUH 2 JIOCIII THMI 3 nJocmigHuii 4
Temreparypa, | TemIeparypa, TeMIIeparypa, TemIeparypa,
BiJIHOCHA BiJTHOCHA BIJIHOCHA BiJIHOCHA
[Tapamerpu . . . .
. . BOJIOTICTb, BOJIOTICTb, BOJIOTICTb, BOJIOTICTb,
MIKpOKITiMaTy . . N N
0C. % m atMocdepHuil | armocdepHuit aTMochepHuit aTMoc(epHUit
P THCK, THCK, THCK, THCK,
PT. CT., ppm, . . . .
MK/ KOHIICHTpaLisl | KOHIEHTpALisl KOHIICHTpALis KOHIICHTpALLisl
CO2, NHs, CO2, NHs, CO2, NHs, CHag, COz2, NHs,
CH4,PM1-10 CH4,PM1-10 PMi-10 CH4,PM1-10
Cucrema MPUILIHBHO- MPUILIHBHO- MPUILTHBHO- MPHUILTHBHO-
BEHTHJIIOBAHHS BUTSIKHA BUTSKHA BUTSKHA BUTSKHA
Ta piBeHb 3 MEXaHIYHUM | 3 MEXaHIYHUM 3 MEXaHIYHIM 3 MEXaHIYHUM
MOBITPOOOMIHY TIPUBOJIOM, MIPUBOJIOM, MIPUBOJIOM, TIPUBOJIOM,
10 30 M3/ 10 45 Mm%/ 10 60 M%/11 10 45 M%/1
Tompiiixnii TMozpilixnit Tompiiixwii Tompitinmii cyniep-
cymep-pocdar cyniep-pocdar | cynep-pocharCa |  docdar Ca 100
Bun Ca 100 /m? Ca 100 o/m? 100 r/m? /M2
migkucaoBada | Ta 6% BommHmit Ta 6% BoHmIA Ta 6% BoMHMI Ta 6% BoHMIA
Ta 103a Ppo3unH PO34UMH Ppo3unH po3unH
BHECEHHS oprodocdopHoi | oprodocdoproi | oprodocdoproi | oprodochopHoi
kucnoru 100 xucrnoru 100 kucnoru 100 xucnoru 100
MM MM MM /M

ByniBns kpinbyaTHHKa € KaIliTaJbHOIO: Ma€ LETIsHY KIaJAKy CTiH, 3/0 TUIUTH
JUISl TIEPEKPUTTS credti, OeToHHy mimtory. JloBxuna Oynismi ctaHoBuTh 18,0 M,
mmmpuna 8,0, BucoTa CTiHu 0 creni 3,2 metpa. KoedimieHT KoMmakTHOCTI Oy aiBi
nopiBHioe — 1,0. 3araneHuil 06’eM KpilbuaTHHKa cTaHOBUTH 454 M° (Ge3
ypaxyBaHHS 00’€My IOAATKOBHX NPUMIIIEHB). BChOro B KpILTBYaTHHUKY 5 BIKOH
wiomieo 4 M2, mIoma nmBepeit — 2,7, 6pam — 3,9 M2, KpinpuaTtHuk o06magHaHWHA
BICbMOMa JIBOSIDYCHHMH OLIMHKOBaHMMH METAJIEeBUMH KIITKOBUMH OaTtapesiMu.
IlinsHicTs mocanku tBapun 0,05-0,17 m2. HakonuueHHs Kajly i ceuiBKM KpOIIB
3MIHCHIOETHCS Y TUIACTMAcOBi KoHTeiHepu po3mipom 2,0 x 0,4 x 0,25 M, sxi
pO3MillieHi i KIIITKOBUMHU OaTapesMu. BuaneHHs rHOO 3 KpijlbYaTHUKA - BPY4HY
3a JOTIOMOTOIO Bi3Ka.

Jlnsi BUKOHAHHS TIOCTaBJICHOTO 3aBIaHHS 3aCTOCOBAHO BHMIPIOBAIBHO
obuncmoBanphmnii kommiekc (BOK) AIICE-M [12-14] ta MeToauKy MyJIbTH -
MapaMeTPUYHOI OI[iHKM MIKPOKIIMATy TBAPHHHUIBKUX TPHMIOICHb METOJIOM
OesnepepBHOi aBTOoMaTtW4yHOi peectpanii [15]. BOK mpamoBaB 3a Takum
ITOPUTMOM: OJIHE BHUMIPIOBaHHS 4Yepe3 KOXHI TPH CEKyHAM, 3 HACTYIHUM
ycepenHeHHsM 40 BUMIpIOBaHb IapamMeTpa Ta Horo 3amicoM B KapTy ram siTi.

Kani6pysanns razosux narunkis BOK AIICE-M 3niiicHIoBau 3a 10IOMOT050
cepTudikoBaHUX poOourx MoBipouHHX raszoBux cymimieit (IIIC), BUrotopneHux y
AT «Yxpmerprectcranaapt». CepeaHb0000By KOHIEHTpaMLilo 3a0pyIHIOI0UUX
ra3iB i MacoBy KOHIIEHTpAIIiIO ApiOHOANCIEPCHOTO MIUTYy BUMIPIOBAJIM B MOBITPi 3a:
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BUKOPHCTAHHSI JIBOX CIIOCOOIB MiAKUCIEHHS THOIO Ta CyXOrO THILy TOJIBIII KPOJIiB
MOBHOPAI[IOHHIMH KOMOIKOpMaMH 3 TOMIBHUIb OYHKEPHOTO THITY 1 IiT0Z000BOTO
OCTYIly IO BOAM 3 HIMENBHUX TMOiMOK. [paHynpoBaHWIA MMOBHOPAiOHHAN
xkomGikopm (ITK 91), 3rifHO TOCBIAYEHHS TIPO AKICTH, MaB HACTYITHHU#H cKitam: 90%
cyxoi peuosunu (CB), o6minHoi eneprii 10,4 MJ&/KT, BMICT CHpOTO MpPOTETHY
17,1%, cupoi knitkoBunu 18,9%, cuporo xupy 4,3%, kamsuito 1,05% i dpocdopy
0,65 %. [lo cknagy KOMOIKOpMY BBOJWIIM HACTYIHI iHTPEAI€HTH: JEPTh NIICHUYHY,
JIepTh SUMIHHY, BUCIBKHU MIIEHUYH], COEBUI MIPOT, COHSIIHUKOBY MaKyXy, JIPLKDKI
KOPMOBi, OOpOLIHO TpaB’siHE, JKUP POCIMHHHHA, CUIb KyXOHHY, Makpo- Ta
MIKpPOCJIEMEHTH, BiTAMiHHU, HE3aMiHHI aMiHOKHCIIOTH, aJICOPOCHT MiKOTOKCHHIB Ta
KOKIIHA10CTaTHK.

JocnikeHHsT MIKpOKIIIMATy KpUIbYaTHUKA MPOBOAWIIM METOAOM IEpPiOJiB.
CepenHb07000B1 MMOKa3HUKU MIKPOKJIIMATy BH3HAYaIKCS BIIPOJOBK HE MEHIIE
CeMH CYMDKHHX [i0 KOXXHOTO TMepioxy Micsls, SKAH XapakTepu3ye CepeiHi
3HAUYCHHs TEMIIEPaTypu 30BHIIIHBOTO IOBITPs 3a KOXHY mopy poky. ITapamerpu
MIKpOKJIIMAaTy KpiTbYaTHHUKA OLIHIOBAIH 0€3 BIUIMBY (paKTOpa IMiAKHCICHHS THOO
(koHTpOIIB), 32 Aii moapiObHeHOTO MoABiitHOTO cynepdocdary ([ICD - mocmin 1) B
kimpkocTi 100 /M2 TWIOIi THOHOBOTO KaHATy Ta 3a Jii 6% BOTHOTO PO3YHHY
oprogochopHoi kucnotu B Kinbkocti 100 mn/mM?> (ODK - mociix 2), BHeceHOro
HUISIXOM PO3MMICHHS 10 TOBEPXHI THOHOBOrO KaHajly, 3a KUIBKOCTI Jil04ol
peuoBunn B gocmigax (Bix 190 mo 300 r O®K). Inst noapiOHEHHS MOABIHHOTO
cynepdochary 3acrocoByBanu mianH Mapku Miller 800 (Kutaii) i anst BHeCEHHS
po3unHy OpTohochOpHOI KUCIOTH - MTHEBMATHUHUI posnmioBauy Master TM ergo
2000 (ITosbima).

XapakTepHucTHKa 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 1HIIIMX KOMIIOHEHTIB 3 JOMILIOK TPHUPOIHUX
tdocdaris, 30kpema: cynbdar kanpmito, dochaTH aTOMiHIIO, 3aji3a, MOHOMATrHUH
tdocdar, kpemaedTopinn, iHm ¢ocdatn, aukanpmiro docdar, BipHA (QochopHa
KUCIIOTa Ta BilbHAa Boja. Hopma MacoBHX 4YacTOK CKJIJOBHUX PEUYOBHH Bapiloe B
3aJICKHOCTI BiJl MapKu J00pHUBa:

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

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

- Boja - He Oinpmre 3 %.

3a miTepaTypHUMHU TaHUMH, MOJIOJHSIK KPOJIiB HA BUPOIITYBaHHI IIOTHS BUIIIJISE
OiIbIIIe 3arajbHOTO aMiaqHOTO a30Ty, ByIJIEKHCIIOTO ra3y i MEeTaHy B HACIIIOK CBOTO
pocty. Lli nBa Buan THM4YacoBoi AuHAMIKK (100a Ta BUpOOHMYMIA Mepios) MOTpiGHO
BpaxOBYBaTH, 3/IHCHIOIOYM MOHITOPHHI KOHIEHTpalil BHIIE3a3HAUYEHHX Tra3iB. 3
METOI0 HIBEJIIOBAHHS HEJONIKIB METOAy IIEepioJiB 3a KOXKHOIO MOpOI0 DOKY,
KOHIIEHTPAILIO BYTJIEKHCIIOTO Ta3y, aMiaKy 1 MeTaHy KOpETyBaJId Ha TIOUYATKOBY JKUBY
Macy TBapyH KOHTPOJIBHOTO TIePioay JOCIIIKEHb.

OpnepxaHi  pe3ynbTaTd  CEePeAHBbOJO00BHX TIOKA3HUKIB  MIKpOKJIiMATy
MOPiBHIOBANHCSA 3 HOpMaTUBHUMU ganumMu 3riqHo BHTIT ATIK-02.07 [16], Hakazy
MO3YVY Ne 1596 [17] ta pekomenaaniit BOO3 [18], a Takos Oyiix CHCTEMaTH30BaHi
3a IMOpaMu POKY — 3UMa, BECHa, JIITO Ta OCiHb.
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Kpim mporo, 3a mopamMum pOKy NPOBOAMIM IIOCIB MIKpOOiB 30BHIIIHBOTO
(KOHTpOJIB) Ta BHYTPIIIHBOTO TOBITPs MpUMitieHb (63 BIUTMBY MiIKHCICHHS THOO
(mocmim 1) i 3a mii migkucmenns (mocmix 2 Ta 3) MeTOZOM acripariii 3a TOIOMOTO0
anapaty KportoBa Ge3nmocepennpo Ha damkw lleTpi 3 M’SCO-TIENITOHHUM arapoM B
KinekocTi 15 Mt (MITA). KinbkicTs komowiit mikpoopranizmis (KYO) mimpaxoByBaiu
BpY4HY 3a moromororo npunany [16C.

TakoX, BW3HAYAId AaKTHBHY KHCIOTHICT CBIKOTO (THKHEBOTO TEpMiHY
HakonuueHHs ) rHoro pH-metpom (Soil Elektronicen of pH measuremen). TToka3Huku
BIATBOPIOBAJIbHOT 3[aTHOCTI KpOJIIB OOpaxoBYyBaIM 3a JaHUMH II€PBHHHOTO
300TEXHIYHOTO OOJIKY - 32 3araJbHONPUHHATUMH METOIaMH O10METPUYHOTO aHaI3y.

Marepianu  JgocnijpkeHb  00poOmsiucss O0lIOMETPUYHUMH METOJaMH  Ha
KOMIT'FOTEpi 3 BUKOPHCTaHHSIM HporpamMHOro 3abesmeueHHs Statistica 8. 3a
pesynbpraraMud 00pOOKH JaHWX BU3HAYANM cepeHio apupmerndny Benuuuny (M),
il moxubky (m), koedirient Bapianii (Cv), piBeHb MoBipHOCTI (P).

Pe3yabTaTH gociaigxkeHHs Ta o0roBopennsi. HaykoBi maHi cBig4aTh Mpo Te,
IO iICHYIOTh TPH HAHTOMIMPEHINI MiAXO0IH A7 3MEHIICHHs 3a0pyJHEHHS MOBITPS B
MPUMIIICHH] B TOPAIKY e(h)eKTUBHOCTI: KOHTPOJb JKEPei, BEHTIIIALIS Ta OUNIICHHS
moBiTps. 3 yCiX TPhOX HaWC(PEKTHBHININM € TEPINUH MiAXiJ - KOHTPOIb JDKEped.
CyTTEBUM HEIOJIIKOM CHCTEM BEHTHIALII € Te, IO BOHM CBOIMH BHKHIAMH
3a0pyAHIOIOTh HABKOJIMIIHE cepenoBuine. KpiM I1bOro, MexaHiuHa BEHTHIIALISL
MPUMIIIEHb 3 €HEPreTHYHOI TOUKHU 30pPY € JOCUTh 3aTpaTHUM 3axoaoM (1o 70% Bin
yCiX eHepros3arpar), a ToMy NOTpeOye IOJaTKOBHX 3aco0iB pekyreparii Termia Ta
OYMIICHHS MOBITPS BiJ 320pyIHIOBaJIbHUX PEYOBHH.

[TpoBeneHo mocCiipKEHHST 3a0pyTHEHOCTI TOBITPSl KpUIbUaTHUKA 33 TOpaMU
POKY 3a noBiTpoo6MiHy 10 30 M® (B3uMKy) 10 60 M° (BIiTKY) i 10 45 M® (BecHOIO Ta
ocinHi0) Ha 100 Kr )kUBOi MacH TBapHH Ta 3aCTOCYBaHHS IBOX BHIIB ITiJKUCITIOBAYiB
THOM0, 3 III0YOI0 PEYOBHHOI OpTodocdopHa KHUCIoTa. Pe3ynpTaTd AOCITiIKEHb
CBiUaTh Npo Te, L0 TEMIIepaTypa B KpiibyaTHUKY (puc. 1) 3MiHIOBanacs BIPOIOBK
KOYKHOT'O TIEPioy AOCIiPKeHb, TOTPUMYIOUNCH HE3HAYHOT CHHYCOTIaIbHOT J000BOT
MOJIeNTi, Ha BIIMiHY Bill J0Ope BUPa)KEHOT 30BHIITHBOT.

BigHocHa BOJIOTiCTH TOBITPS B KpimbuaTHHKy (puc. 2) 3MmiHIOBajacs
JIOTPUMYIOUHUCH O1NIbIII BHPa)KeHOI CHHYycOinalbHOI 1000BOI Mojeni Ta Oinblie
3ajiexaia Bijl 30BHILIHBOI.

CepenHb0o7000B1 MapaMeTpy MIKPOKJIIMaTy KpllbuaTHHKa Ta 3a0pyJHEHHs
noBiTpst 00’emHuMHU KoHUEeHTpalisMu razie COz, NHsz, CHs 3a temmeparypHo-
BOJIOTICTHOTO DPEXHMY YOTHPHOX IEPiofiB POKYy HaBeneHO B Tabm. 1-2. Anami3
JIaHUX CBIYUTB PO T€, 10 3a3HAUEHI ITapaMeTPpH MiKPOKIIIMATy MPUMIILEHHS Oynn
OIM3BKMMU /10 HOPMATUBHHUX, 32 BUHSATKOM BiJJHOCHOI BOJIOTOCTI ITOBITpPSI B 3MMOBHI
nepiog (Oyna Oijblile MakKCHMAaIbHO JOMYCTUMOrO 3HaueHHs Ha 2,6-8,3%) Tta
IIyMOBOIO THCKY 3a MexaHiyHoi cucTeMH BeHTWIAlii (OyB OimbmiMM Bif
MaKCUMaJIbHO JIOIyCTHMOTO Ha 3,6-7,0 nb).
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Puc. 1. I'padivnuii aHami3z cepeqHH0T000BOI TEMIIEPATYPH MOBITPS B
KpUTPYaTHUKY 1 30BHI OCIHHIO 32 IIEPiofaMu TOCTiIKCHb

Puc. 2. I'padiununii aHami3 cepeqHp01000B0T BITHOCHOI BOJOTOCTI MOBITPS B
KPLIbYaTHUKY 1 30BHI BIIITKY 32 MEPi0IaMH JOCIIIKEHb
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Tab6uuns 1. Cepennbo1000Bi mapamMeTpu MiKpOKJIiMaTy KPlJIbYaTHHKA
B 3UMOBHIi i BeCHSIHUIA mepioau 3a yMoB 0e3- Ta MiAKUCJIeHHS THOIO,
M:=tm; n=240

IHapametp 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
COy, ppm 1480+6,1 129144 ,8*** | 112447 2*** | 450-2500
NHs, ppm 5,4+0,01 5,310,01*** 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
Mixpobue 20,11+2,95 | 22,61#237 | 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 AITK-02.07;
2 - IJIK,; ons pobouoi sonu Haxaz MO3Y Ne 1596 6i0 14.07.2020, i3 sminamu Ne
881 6i0 06.05.2021 ma Ne 1715 6i0 10.08.2021;
8- Maxcumanvno donycmuma cepednbo0ob06a MACO6a KOHYEHMPAYIn 36AHCEHUX
yacmox PM 3ziono Inobanvnux pexomenoayiti BOO3 3 sxocmi nosimps (PM1 =15
mr2/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 rocaigxenb:
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
OcsiTieHicTs, JIk 31,915 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,

JMITHIH Ta OCIHHIM mMepiogW IMOKa3HUKH MIKPOKJIIMATy

KpUIbUaTHUKA BiJIIOBilaJIM HOPMAaTUBHUM IapaMeTpaM, 3a BUHITKOM IIyMOBOTO
TUCKY (OyB Ounbiium Ha 14,4-19,1 1B Big MakCUMAalIbHO JOMYCTUMOTO 3HAYCHHS).

Hocniannm  moTeHmian BIUMBY J100aBOK NoABiHHOTO cynepdocdary i
opToQocopHOi  KHCIOTH A0 THOMOBOrO KaHaJly Ha  KOHLEHTpAIiIo
3a0pyIHIOBAIFHHX T'a3iB KpUIbYaTHUKA Ta (DI3MKO-XIMIYHI BIACTUBOCTI KPOJISUOTO
THOIO, 3 METOI0 ONTHMi3amii iX ympaBiiHHS B yMOBaX iHTEHCHBHOI TEXHOJIOTil
BHUPOOHHUIITBA MIPOAYKIIiT KPOTIBHUIITBA.

HeoOximHO 3a3HaUMTH, IO KOHIEHTpALis 3a0pyIHIOBAIBHUX Ta3iB y
KPUIbUaTHUKY 3HAXOAWIIACS HIKYE TPAaHUYHO JOIYCTUMHUX HOPMATUBHUX 3HAYCHb
JUIst ToOpoOyTY TBapHH 1 3I0POB’ST OOCIYTOBYIOUOT0 TepcoHany. JlocmimkeHH MU
YCTaHOBJICHO BipOTiIHE 3HIDKEHHS KOHIIEHTpalii aMmiaky Ta BYTJIEKHCIIOTO ra3y B
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HOBITP1 KPiIbUaTHUKA 32 BCIMa IepioilaMH POKY, 30KpeMa B 3MMOBHIi niepiox 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) BinnosiaHo.

e ysromkyerbest 3 manumu Wolter et al., (2004), siki 3a3Ha9a10Th TIPO TE, 10
KUTBKICTh BYTJICKHCIIOTO Ta3y, SKWHH BHUIUIAETHCS 3 THOIO KPOIHUKIB CTAHOBHUTH
6m3pko 20% 3aranbHUX HAJAXOJPKEHb JBOOKUCY BYIJICLIO B OYyIIBIIIO 1 3aJISKUTH
Bij1 Garathox (hakTopis (0COOIMBO TEMIIEPATYPH Ta JOCTYITHOCTI a30Ty). OHOUACHE
3HW)KEHHSI KOHIEHTpauii 3a0pyauioBanbHuX raziB NHz ta CO2 MOXXHa TOSICHUTH
TUM, IO NPH MiJAKHUCIEHHI THOI0 CYTTEBO 3MEHIIYE CBOIO aKTHBHICTH (pepMeHT
ypea3a (BIIHOCHTBCSA JO Kiacy TifApojia3), IiJ i€l SKOro BimOyBaeThes
PO3IIEIUICHHS CCYOBHHHU Ha aMiak Ta BYIJIEKHCIHi ra3 [3], ockinbku onTHManbHa
AKTHUBHICTh ypeasH NPOSBILETHCS JIMIIE 32 HEUTPaNbHOI KUCIOTHOCTI, TOOTO 32 pH
6,5-7,5.

BuHSITOK cTaHOBHIA KOHIEHTpauis B KpigbuatHuky wmerany (CHa), sixa
BiporigHO 30iNmbIIyBanacs y BECHSHWH, JITHIH Ta OciHHIA nepiox Ha 32,2%
(td=26,2), 1,3% (td =1,0; p<ue/m) Ta 2,4% (td=2,2) micis BHECEHHS MiJKUCIOBaYa
[IC®, nporte BiporimHO 3HIDKYBaJIacs Micisd 3aCTOCYBaHHS BogHOTO po3unHy ODK
Ha 9,0% (td=8,2), 5,4% (td=3,6) Ta 25,1% (td=36,3) nopiBHsAHO 3 KOHTpOJIEM. Takum
YHHOM, MOXKHA TPHUIYCTHTH, 110 HiakucieHHs raoio [ICD y pi3Hi mepioan poky
CIPABJISUIO CYTTEBUH BIUIMB Ha YCTAHOBJICHY PIBHOBAry MiKpOOHHX CHCTEM THOIO
KpOJiB, Yy pe3yJipTaTi [bOTO MpPOSBHIACH AKTHBAIliI METAHOTCHHUX CHCTEM
MikpoopraHi3miB. Ha Hary 1yMKy, akTHBaIlisi MOKe BiJIOYBaTUCS JIUIIE BIPOJIOBIK
MEBHOTO Mepiojy Ha MoYaTkoBoMy erarri 3acrocyBants [ICD (puc. 3).

Jis minTBep/pKEHHS [BOTO TOJOXKEHHS, MOTPIOHO MPOBECTH TOJATKOBI
nmociimkerHs. ['padiuauii aHami3 THKHEBOT IMHAMIKY 3HIKEeHHS KoHIeHTpatii CO»
ta NH3 micns miakucienns raoto [ICO ta ODK (cepeani aaui 3a 4otupu nepioan
POKY), CBIIYUTH TPO IPOJIOHTOBAaHY [if0 000X BUMIIB IiJKUCIIOBAYiB Ta IEIIO
Oimpmmit moteHmian 3HWKeHHS O®K, 30KkpemMa B mmepmri 4OTHpPH AOOM Ticis
3actocyBanHs (puc. 4-5).

KpiM 1bOro, JMCNEPCHMM aHalli30M BM3HA4YWIM CWiIy BIUmBY (M) Ha
MIHJIMBICTh KOHIIGHTpallii BYIJIEKUCIOrO Ta3dy, amiaky Ta MeTaHy: TeMIlepaTypu
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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Puc. 3. I'padiunuii aHami3 THKHEBOT TUHAMIKH 3HMKEHH: KoHIeHTpaii CHa
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Puc. 5. I'padiuamii aHai3 THOKHEBOT JMHAMIKHY 3HWKESHHS KOHIeHTpartii NH3

Tadauus 3. Cuia BIJIMBY TeMIIEPATYPH, BiAHOCHOI BOJIOTOCTi, aTMOC()epHOr0
THCKY NOBITPA KPiJIbYATHUKA TA IOPU POKY i paKTOpa MiAKUCIEHHS THOI0 HA
MiHauBicTh nokasHukiB CO2, NHs i CHs, y cepenbomy 3a 4oTHpH mepioan

POKy
Ioka3zuuk | Netmy | F | p
TemnepaTtypa
06’emua konueHtparis CO,, ppm 0,951+0,05 39,8 <0,001
06’emHa koHueHTtpauis NHsz, ppm 0,973+0,03 72,2 <0,001
06’emnua konueHtpauis CHa, ppm 0,967+0,03 60,0 <0,001
BignocHa BoJjioricth
06’emua koHueHtpauis CO,, ppm 0,236+0,49 1,70 H/11
06’emua konueHtpais NHs, ppm 0,294+0,46 2,00 <0,050
06’emua koHueHtpauis CHa, ppm 0,656+0,26 5,60 <0,001
ATmocdepHuii THCK
06’emua konueHtpauis CO,, ppm 0,009+0,53 1,00 H/1T
06’emua koHueHtpauis NHsz, ppm 0,509+0,32 3,70 <0,030
06’emHua konueHtpanis CHs, 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 koHueHtpauis NHsz, ppm 0,548+0,0004 2324.3 <0,001
06’emua konueHtpauis CHa, ppm 0,674+0,0003 3961,4 <0,001
DakTOop MiIKUCICHHS THOIO
06’emua konueHtpauis CO,, ppm 0,075+0,0003 2345 <0,001
06’emua xonueHTtpartis 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 BusHaumnu koedimientu perpecii (Ryy; Ryb; Rxia)
temmneparypu -0,326...0,710™" (mepeBaxHO BipoTifaHi BHCOKI, cepeaHi Ta HU3bKI 3a
HanpsMKOM JOJAaTHI i Bix’emHi), koedimientu perpecii (Rwy; Rwn; Rwid) BimHoCHOT
BonorocTi -0,252...0,922™ (siporigni BHCOKi, cepenHi Ta HU3bKI 32 HAIPAMKOM
JozxatHi i Big’emHi) ta koediientu perpecii (Rzy; Rab; Ryd) atMochepHOTo THCKY -
0,261...0,505™ (Biporigni cepemni Ta mepeBakHO HU3BKI 33 HANPSMKOM JOZATHI i
BiJl’€MHI) TIOBITpsl KpiIbYaTHUKA HA KOHIICHTPAIIiIO0 BYTJICKUCIIOTO Ta3y, aMiaKy Ta
MEeTaHy 3a nmopamu poky (tadm. 4).

Taoauus 4. Koegpinientu perpecii konuentpaunii CO2, CHsi NH3 3aiexuo Bin
TeMIepaTypH, aTMoc¢epHOro THCKY Ta BiTHOCHOI BOJIOrOCTi NOBITPs
KPUIBYATHHUKA 32 NepiofaMH poKy

O3Haku 1o CraTucTHYHMIT TapaMeTp
B Rxy; Rx/b;Rxid Rwry; Rwib; Rwid Rzy; Raw; Rad
nepa poky
3uma Temmepatypa, x1 | BimHocHa Bosoricth, w1 | ATMOChepHHI 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 BoJsoricTh, w3 | ATMOChepHHU 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 BooricTh, 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 kpinbuamnuxy wi —
B3UMKY, W2 — 8ECHOIO, W3 — GILIMKY, W4 — OCIHHIO. AmMoceprutl muck nogimps (Mm.
pm. cm.) 6 Kpilb4amuuKy z1 — 63UMKY, Z2 — 8ECHOIO, 23 — GIIMKY, Z4 — OCIHHIO.

Konyenmpayia CO, ppm) 6 Kpinbuamuuxy y1 — 63UMKY, Y2 — BECHOIO V3 —
enimky, y4 — ocinnio. Konyenmpayis CHy (ppm) b1 — e3umxy, by — eecroro, bz —
enimky, bs — ocinnwo. Konwyenmpayis NHz ppm) di — e3umky, d» — eecnoro, dz —
61imKYy, ds — OCIHHIO.

BupaxyBanu J0JaTKOBI TpOIIOBI BUTPAaTH 3aCTOCYBaHHS IOJBIHHOTO
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 migkucioBadiB. Takok, BU3HAYWIM TIOTEHIIa] BIUIMBY BHECEHHS
MEIIEHOTO TOoABIHHOTO cynepdocdaty i 6% po3uury opTodochOopHOi KUCIOTH 110
THOMOBOT'0 KaHATy Ha aKTHBHY KHCJIOTHICTh OTPUMAHUX 3pa3KiB CBIXKOTO KPOJISTIOTO
THOIO.

YcTaHOBJIEHO, IO AaKTWBHA KHCIOTHICTH CBIXKOTO KpPOJSYOro THOIO 0e3
migkucienns cradosuna - 6,62 (pH Hz0), abo Oyina IpakTHYHO HEHTPAIBHOKO.
OpnepxxaHo BiporifHe 3HWKeHHsS pH peakiii cBiX0ro rHor0 KpOJIMKiB 3a JI0JIaBaHHs
I[CD na 15,7% (pH = 5,56, abo Oyna cinabo kucioro; td=3,73; p<0,99) i na 28,4%
3a moxaBanas 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 JiTHRO-OCIHHIM mepiol pOKy, 3a CepeJHbOJO00BOrO TEMIEpPaTypHOTO
pexxumy noHas 21°C, akTHBHA KUCIOTHICTh MiJIKUCICHOTO THOI HAOMIKamacs 10
HeirpansHoi (PH=6,67-6,87) Bike MpakKTUYHO B KIHI[ TEPMIHY HAKOIIWYEHHS, SIKHIA
TpuBaB 7 nHiB. lle, Ha HanTy AyMKYy, ITOB’SI3aHO 31 3HAYHOIO aKTHUBAIIEI0 XIMIYHUX
Ta MIKpOOIOJOTIYHUX MPOIECiB y THOI 3a MiABUIICHHS TEMIICPATypPHOTO PEKUMY
npu foro HakonmueHHi monax 21,0°C tabm. 5.

Tabauus 5. AKTUBHA KHCJIOTHICTh KPOJISTY0T0 THOIO 32 2¢pOOHUX YMOB
HAKONUYeHHs BIIPO/IOB:K 7 IHIB BeCHSIHOI'0, JIiITHHOIO Ta OCIHHLOTIO nepioais, N=10

3 migKkuciaeHHsam:
Tloka3Huk Be3 niakucjieHHs
nce ODK
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** 4,7420,11%**
Cv, % 47 14,7 7,7
td X 3,73 12,65
Becnanuii 3a anaepoonux ymoe 3oepizanns 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
Tewmmeparypa, °C 25,6+0,01 27,7+0,02 26,3+0,01
Mzm 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
Mzm 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
nokasuukamu NPK, sikuit OyB HactymHuM: azoty — 0,56%, dhocdopy -1,67%, kaunito
—1,34%. Ha ocHOBI oaepxanux gaHux npo ckiaaa NPK Kkposasdoro THOO, OMiHIIIH
HOTO TOTEHIIal I 3aMiHM JEIKUX BHIIB XIMIYHUX JOOpHUB y CUIBCBKO-
TOCTIOapCHbKOMY BHPOOHHITBI. [ 1[bOTO BU3HAYMIM BapTiCTh OJUHHIN HiF0YO1
PEYOBHHHM, SKa MICTUTBCS B JCSIKHX MONIMPEHUX XIMIYHHMX MOOpWBax Ta opra-
HiYHOMY 100pHBi (KpoJsumii rHil O0e3 migkucieHHs). Pe3ynbTaTu OLiHKK BapTOCTi
onuHMLI Airo4yoi peyoBrHH 32 NPK kposnsigoro rHoro nokasyroTs, 110 Hapasi BOHA
€ MeHIIOoIo B 6,0-6,9 pa3u Bix MiHEpaJbHUX JOOPUB.

Kpim 115010, €eKOHOMIYHO OOTPYHTOBAHO MOKJIMBICTh 3aCTOCYBaHHS, B AKOCTI
MiIKUCIIOBaYiB THOI, BOJHOTO po3unHy optodocdoproi kucinotu (ODK) uu
posmenenux nonsiitnoro (IIC®) ta notpiiiHoro (IITCD) cynepdocdaty Kabiiito,
sIKa CBIIYUTH TPO TE, [0 X0Y BAPTICTh OJUHMIILI 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
JIOCITIPKYBAaHUX ITiIKHCIIOBAYiB BCTYNAa€ B XIMIYHY pPEaKIliio 3 aMiakOM CEUiBKH
KPOJITYOTO THOKO 3 YTBOPEHHIM cyriepdocdary aMoHit0 (0Ha MOJIEKYJIa KHCIOTH
3B’513y€ TPU MOJICKYJIH amiaky) B 1 T MiJKHACICHOTO KPOJISIOTO THOIO 301IBIIYETHCS
koHuenrpauist pochopy nHa 10,8-57,5% Tta azory Ha 96,0-114,0% (octanHBOTO,
MEPEBAXHO 33 PAXYHOK 3HIKEHHS eMicil amiaky B moBiTps) (Tabim. 6).

Tadauus 6. PospaxyHox BaprocTi ognnuni airouoi pevosunu NPK B
MiHepaJbHUX 100pUBaXxX Ta KPoJssuoMy rHoi (cepenni mokaznuku NPK) 3a
uninamu 2024 poky

Bwmict girouoi| Bapricts 1 BapTle.)
. .| omumHnni
Bun no6pusa pe4yoBUHH B 1| T pizuuHON P
T 100pUB, KI'| Baru, rpH A
€4OBHHH, I'PH
Toagiitanii cynepdocdar kampirito NP
10:32 (%) 420 24000 57,1
gz;‘plnﬂnn cynepdocoar 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{};())qunn rui+O®PK NPK 11,0:18,5:11,3 40,8 720 176
igc))nﬂqnn rai+I1gCd NPK 12,0:26,3:11,3 496 1020 20,6
ﬁgc))nﬂqnn raii+IITC® NPK 11,0:30,5:11,3 52,8 1146 217
Ilpumimka:. *- maxcumanvua peanizayivuna yina Kpoaauwoeo ehoio 6 TOB

«Kponixop Inocy, c. Isanvku Yepracvkoi obracmi (naubinbuie 2ocnodapcmeo
Ha mepenax CHT').
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[Ilono MOXIMBOCTI MPAaKTHYHOTO 3aCTOCYBAHHS ITIJKUCIIOBAYIB 3 JIIOYOIO
pedoBuHOIO opTohochopHa KUCIOTa CBimuaTh aaHi mociimkens Estelles F. et al.,
2014. Asropu 3a3HauaroTh, mo cymnepdochar kampuiro (Ca (H2POs)2) mmpoxo
BHKOPHCTOBYEThCS Ha ()epMax B iCIAHCHKOMY CepeA3eMHOMOPCHKOMY PETiOH1 IS
TOJINIIEHAS BHYTPIIIHBOTO TIOBITPSIHOTO CEPEOBUINA KPIIFYaTHUKIB [2].

PesymbraT;  aHamily CTymeHIO peaji3amii BiITBOPIOBANBHOI 3IaTHOCTI
KPOJIEMaTOK 3aCBiAYMIN HAasABHICTH BipOTiHOI PI3HHUIN 3a PSAOM JOCIIIKYBaHUX
MOKa3HUKIB. YJIbTPa3BYKOBI JOCITIJDKEHHS eMOpioreHe3dy miofiB y Biui 20 ni6
3aCBIAYMIIM PI3HUH piBeHb 30€peKeHHs IUIOAIB y KpojeMaTok. BecraHoBieHo, mo
BIZICOTOK HOBOHApO/DKEHUX J>KUTTE3NATHUX KPOJIEHST BiJl KUIBKOCTI BHSBICHHX
IUTIOJTIB CTAHOBHJIA: B3UMKY — 95,2%, BecHO — 97,3%, BIiTKY — 97,2% Ta OCiHHIO —
98,6%. PisHumg MiXXK MakCHMMaJbHHM Ta MIiHIMAJILHMM 3HAYEHHSM IIOKa3HHKA
nopisHioBana 3,4 %.

AHaii3 moka3HHKa 0araTOIUTITHOCTI KPOJEMATOK MOCHTIKYBAaHOI HMOMYJIAIil
3aCBiTYMB, IO OCTAaHHIH BapifoBaB B Mexax 5,9-7,1 romis. [Ipn mopiBHIHHI cepeqHix
3HaYCHb BCTAHOBJIICHO BIpPOTiTHE TepeBakaHHS  KUIBKICHUX  IapaMmeTpiB
JOCTIKYBAaHUX THI3] Y KPOJIEMATOK, SKHU CKJIaB Y BECHIHUH — 7,1 TONIB y JITHIH -
6,9 rouni i ociuHiii — 7,0 TomiB, a B3uMKy 5,9 rou. BianosigHo (p<0,001). [Toka3nux
KPYITHOILTI THOCTI BUSBUBCS BIPOTiTHO HAWBHUINMM JIHIIE OCiHHIO - 60,6 T Ta memo
HIDKYEM B3UMKY - 59,9 r (p<0,01). HociimKeHHsS MOKa3HHKA MAacH THi3[ga OpH
HapOJPKEHH] TaK0oXX 3aCBIIYMB HASBHICTh PI3HHLI CEpEeIHIX 3HAUCHb 3aJIE€KHO BiJ
nopu poky. BcTaHOBIEHO, 110 MiHIMAJIBHUM CEpeIHE 3HAYEHHs JOCIHIIKYBAaHOTO
MOKAa3HUKY 3apeecTpoBaHe B3UMKY (353,4 T), a MakcHManibHe BecHOIO — 428.8 T,
BiIiTKYy — 414,0 r Ta ocinHiO — 424,2 T Pi3HULS TP NOPIBHSHHI JI0 MiHIMaJIbHOTO
3HaveHHs Oyna ictoTaoro (p<0,001) tabum. 7.

Ta6auua 7. Ctyninb peanizauii BIITTBOPIOBAJBHOI 31aTHOCTI KP0J1eMATOK 32
MopamMM poxy, n=30

CTaTHCTHYHHIT OKA3ZHUK
IToxa3zHuk
oras Mtm %/\;’ Mtm %/\;’

Ilopa poky 3uMa BecHA
V31 mois 6,2¢0,10 | 1061 | 7,3+0,11*** | 9,74
EM6piOHaJ'II;Ha 30epexKeHICTh 95.2 97.3
npumiony, %
BaraTomiggicTs, Tol. 5,9+0,15 16,43 | 7,1+0,14*** | 13,09
KpyHHOIIiAHICTD, 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 KOHIIEHTpAIil 3a0pyAHIOBaIBHHUX
ra3iB CO2, NHz ta CH4 B Kpib9aTHUKY 3MiHIOBAJIUCS BIPOJIOBXK IEPiOAIB POKY,
JIOTPUMYIOUNCH CHHYCOINalIbHOI T0OOBOI MOZENi, IO Y3TOMKYETBHCA 3 TaHUMHU
Calvet S. et. al., 2011 [19]. dunamika KoHIeHTpaIlil 3a0pyaHOBaNsHIX Ta3is COy,
NHz ta CHs BigOyBaeThCcsi 3a MIOAEHHOIO CXEMOIO, TIOB’S3aHOI0 3 100OBHMHU
KOJINBaHHSIMH aKTUBHOCTI KPOJIB 1 MBHUIAKOCTI BEHTWIALII. 3a manumMu YepkacbKoi
JACb HAAH Haiibinbury J00OOBY aKTHUBHICTH KpOJI NPOSIBISIOTHE y CYTIHKOBI
BpaHIlIHI} Ta BewipHiil nepionu.

HaMu BH3HA4YeHO, 10 AaKTHBHA KHCIOTHICTH CBIKOTO Kpojsdoro raow (7
JICHHOTO TEpMiHy HaKOITMYEHHs) 3a MepioJlaMy pOKy Oyia HEHTpaJbHOIO Ha PiBHI
6,62-7,03 pH H>0. Ile y3romkyethes 3 nanumu oaep:xkannmu Ikrarwati N. A. et. al.,
2021 (7,2 pH H20) Ta cBiguuTh mpoO TOTEHIiad BHCOKOI aKTUBHOCTI (hepMEeHTY
ypeasu [20]. 3a moBimomuenusm Estelles F. et al., 2014 noGaBka mnoTtpiiiHoro
cynepdochary Kajibliio o THOHOBOro KaHaly KpilbuaTHUKA B KinbkocTi 100 r/m?
Ha THOXKJCHb Majia BiporiJHUi BIUTHB JHiie Ha eMicito amiaky (NHs), o npusseno
JI0 CKOpPOYEHHSI BUKU/IIB Ha 32,7% mopiBHIHO 3 KOHTpojeM [2]. OxHak, 32 qaHuMu
HallUX JOCIHIJKEHb 3aCTOCYBaHHsS MNoABiHHOTO cynepdocdary Kampuito ta 6%
posuudy opTrodocdopHoi kucnotH B Kimbkocti 100 r/m? i 100 mn/m? mom
THOMOBOT'0 KaHaly, BiporiJHo 3HmxkyBaio Ha 10,2-27,8% koHIEHTpalliio amiaky Ta
Ha 9,6-18,4% Byraekucioro razy.

Yubo Cao et al., 2020 moBiZOMISAIOTE, L0 3a MiJKUCICHHS THOKO 3arajibHi
Bukuny NH3 3meHmmuics npu 36epiransi Ha 9,9-11,4% Ta npu KOMIOCTYBaHHI -
Ha 24,5-58,0%. BukopucTaHHS THOIO, MiAKHCICHOTO 10 pH 5-6 ymoBiIbHIOE
PO3KIIaaHHs OpraHiuHoi peyoBuHu Ha 7-10 auis [21].

Hocnignukamu Fangueiro D. et al., 2015 Oy1o npoBeeHO KPUTHYHHUN OTJIsi
yCIX JIOCIHIZKEHB, IO CTOCYIOThCS MiJKWUCICHHS THOIO, JUISi TIOBHOTO PO3YMIHHS
rI00ANTBHOTO BIUTUBY IBOTO (paKTOpa Ta OIIHKH TOUITBHOCTI HOTO 3aCTOCYBaHHS
P TIOBOJPKEHHI 3 THOEM. BOHN yCTaHOBMIIH, IO MIJKUCIEHHS THOIO € €DEKTUBHUM
pimreHHsIM A MiHiMi3anil BukuiB NH3z 3 TBapUHHHIIBKUX HPUMIIIEHb, 3 MiCIb
30epiraHHs Ta Micjsi BHECEHHS B IPYHT, & TAKOXK JUIS IiIBUIICHHS I[IHHOCTI THOO,
SIK OpraHiuyHOro J1I00puBa 0€3 HEraTHMBHOIO BIUIMBY Ha iHIII Ta30MoiOHI BUKHIU.
KpiM TOro, mifKHCICHHS IMO3WTHBHO BIUIMBA€ HA IHIIN CHOCOOH mepepoOKu
cycneHsii, Taki SK po3aiieHHs TBepaoi Ta pinkoi ¢paxiiif, KOMIOCTyBaHHs abo
BUKOPHUCTAHHS MiJKUCICHOI CyCIeH3ii, 10 He MICTHTh Cipku B OiopeakTopax Jyis
BUpOOHMITBa Giorasy [11].

3a ganumu kepiBHuka mpoekty Epika Cinaxoit (JocmigHULBKI iHCTHUTYTH
RISE Llewist) B pamkax npoekty Interreg Baltic Slurry Acidification (Banriiicbka
mIaMoBa Kuciota) BuponoBxk 2016-2019 pokis, depmepu B Ecronii, HimeuunHi,
Jlatsii, JTutsi, [Tonemi ta [lIBewnii, BUMPOOYyBa Il TEXHOIOTiIFO 0OPOOKH TBAPUHHOTO
THOIO KHCII0TOI0. [107150B1 BUIPOOYBaHHS OKA3aJIH, 10 TiIKUCIICHHS THOO 3HIKYE
BUKUIU amiaky Ha 49-64%, a MiHepaJbHUI a30T, SKUHA MICTHThCS B THOI SIK
J00pHBO, 103BoIIsIE 3a01aanuTH B Mexax 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, ekBiBanenTHux 10, 20, 30 i 40 T
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ra’l, mocnmimkysann Ano A.O. & Ubochi K.l. (2007). Teapunuuii THiii 3HauHO
nigsumnryBas pH rpyHTy 3 4,6 10 5,6 pH, a Tak0ok 3HMKYBaB OOMIHHY KHCIOTHICTh
i3 3,00 cmob krt 1o 3HaueHs Huxde 0,35 cMoib krl. Byso BUsABIEHO MikpoOHe
JIeKapOOKCIITIOBAaHHS KOMIUIEKCY KalbLii-OpraHidHa PeYOBHHA, IO MPU3BOIUTH
0 BHUBUTBHEHHS 1 MOJAJBIIOTO TiIpOdi3y i10HIB KambIlifo. [igpoKCHIbHI 10HU
BHUBUTBHSIOTHCSA B TIOPONITHYHINH peakmii i pearyroTs K 3 OOMIHHHMH iOHAMH
BOJHIO, TaK i 3 i0HAMH aJTIOMIiHII0, YTBOPIOIOYH BiJIOBITHO BOIY Ta HEPOIIMHHUN
rigpokcun amominiro (Al (OH)®) [22]. TTpo no3uTHBHUIA BIUIME THOO 3 MOTPIHHUM
cynepgocdaroM s TIOKpalleHHs CTaHy IPYHTY Ta BpOKaiHOCTI 0io30araueHHx
3BUYaiiHuX 6001B mOBigOMIISIETRCS B poboTi Wabusa, D. et al., 2024 [23].

BuCHOBKHM Ta nepcneKTHBH.

1. 3actocyBanHs mnoaBiHHOro cynepdocdary KampLilo 1 PO3UHHY
optoochOopHOT KHCIOTH Ui MIiAKHCICHHS THOK BIipOTIHO B3HUXKYBAIO B
KPUIbUaTHUKY KOHIEHTPAII0O aMiaKy Ta BYTJIEKHCIIOTO ras3y 3a IepiojlaMd pPOKY
BignosigHo Ha 10,2-27,8% Ta 9,6-18,4%. Jlns BiporimHOTO 3MEHIICHHS BUKUIIB
CHa Ha 5,4-25,1%, B mepexiaHi Ta TiTHIH Iepioa poKy, €K TUBHIM BHSIBHUBCS JIHIIE
po3uuH opTodocHOpHOT KUCTOTH.

2. [TligkucneHHA KpOJISAYOrO THOK, MIIIXOM BHECEHHS IOJBIHHOTO
cynepdocdary KanpLito i po3urHy GochOpHOi KUCIOTH, € SPEKTUBHAM 3aX0J0M
KOHTPOJIIO LbOT0O JDKepena 3a0pynHioBanbHuX TasziB NHz i CO. BHyTpiunIHbOTO
MOBITPS KPLIBYAaTHHKIB 3 TIPOJOHTOBAaHOIO THXKHEBOIO JTIEI0.

3. ¥V 3B’s13Ky 3 THM, 1[0 [IiF09Ya PEYOBHHA ITiIKUCITIOBAYIB 3B’ A3y€ aMiaK CCUiBKU
yTBOpIOoun cynepdochaT amoHil0, KpOJsuMid THIiM Kpamie 30epirae az3or i
JIOJIaTKOBO 30arauyeThes Ha hochop.

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

5. OnepsxaHo BiporigHe 3HIKeHHs pH peaxiii cBi>kOro THOK 3a JOJaBaHHS
nozBiiHOTO cynepdocdary kanplito Ha 15,7% 1 pozunny GpocdopHOi KHCIOTH Ha
28,4%.

6.YCTaHOBIIEHO, 110 BIIPOJNOBXK 30epiraHHs KpOJSYOTO THOI, 332 PaxyHOK
BUCOKOT Oy(epHOi 31aTHOCTI, HOTr0 aKTUBHA KACIOTHICTH ITi{BUIY€ETHCS BiJl KUCIOT
Ta ciabokuciol 10 HewrpansHoi (6,78-7,14 pH H20) Bripo1oBxk TepMiHy 30epiraHHs
Bia 8 (3a cTabinbHOrO TeMmmneparypHoro pexumy nonan 21°C) no 90 nuis.

7. IToTeHIian 3acTOCYBaHHs, IMiIKHCIIOBAYiB KPOJSIOTO THOIO, CBITYUTH TIPO
Te, II0 BApTICTh OJWHUII Jil0Y90i PEHYOBHHHU NpH IbOMY 3pocTtae B 2,0-2,4 pasm,
NpoTe € MEHIOo B 2,7-3,1 pa3u Bixg MiHepaJIbHUX 100pUB.

8. Pigkuii THilt KpoIiB, MiAKUCIEHUH TOABIHHUM cyniepdocdaToM Kanbllio, €
HENpUIATHAM JUIsl TMOJaibIIoi mepepoOkn B 0iOra3oBUX peakTOpax, OCKUIBKH
noxsiitHuiA cynepdocdar mictuth cipky (S) B Kinbkocti 20% iro4oi pedyoBUHH.
ANBTEepHATHBHOIO 3aMiHOIO, B JaHOMY BHUIAJIKY, € 3aCTOCYBAaHHS IOTPIHHOTO
cynepdocdaTy KabIlito, IKUH HE MICTUTh CipKH.

9. Po3po0ka eheKTUBHHUX CIIOCO0IB yIpaBIIiHHS MPOAYKTaMHU TBapUHHUIITBA 1]
KaTeropii (THiit) Ha eTanax: MPUMIlIEHHS — MicIle 30epiraHHs — Crocio BHECEHHS
B IPYHT, Ma€ BaXXJIMBE NMPHPOTOOXOPOHHE 3HAUCHHS, HAIIPaBJIEeHE HA MiHIMI3aliio
eMicii mapHUKOBUX 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 MOPIJI 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 emammi suceimneno pesynomamu 00CnioxiceHHs 2eHeMUYHOI CmMpyKmypu
RONYIAYI Kpoie mpvbox nopio (Hogosenanocbka Oind, WUHUWULA, NOJMABCHLKE
cpibno) 3a mapkepamu 20cnooapcbku  Kopuchux osnax. OcHosHy yeazy
30CepedIceHo0 HA aHanizi NoaimMop@izmy 080X 2eHI8-KaHOUOAmig: MIiOCMAMUHY
(MSTN), wo € kmouosum pe2yisimopom po3euUmKy M'si30601 MKAHUHU, MA 20PMOHY
pocmy (GH), sxuii komwmpomoe comamomponny gicb i MemaOoniuni npoyeciu.
Memoio pobomu 6y10 6cmanosnenus ocooaugocmeti posnooiny aneni i 2eHoOmunie
3a Yyumu TOKycamu, a maxoxc oyinka acoyiamueHo2o eniugy noaimop@ismy eena
MSTN na nokasnuxu m'scnoi npooykmusnocmi. IIposedeno cemomunysanms 3a
oonomnyxreomuonumu noaimopgpizmamu (SNP) ¢.34C>T y 2eni MSTN ma c¢.-78C>T
y eeni GH. Pospaxosano wacmomu anenie i 2eHOMunis, a makoxic NPOAHANI308aHO
8I0N0BIOHICMY IX PO3NOOINY 30 3AKOHOM 2eHemuuHoi pisHogazu Xapoi-Batinbepaa.
Jlns 2ena MSTN (¢.34C>T) y nonyasyii Kporig nopoou H0G803e1aHOCLKA 6L, WO
nepebysana y cmaui pigHoeacu, 6CMAHOBIEHO CIMAMUCMUYHO 3HAYYWY Acoyiayiio 3
20Cn00apCbKo KOPUCHUMYU O3HAKAMU. Buseneno cenexyiiiny nepesazy cemeposucom:
ocoounu 3 eenomunom CT nepesanxcarnu 2omosucom (CC ma TT) 3a
€epedHb000008UMU NPUPOCIIAMU MA MACOI0 NApHOT mywKu. Ananiz noaimopgizmy
C.-78C>T 2ena GH y nopio wunwuia ma nonmascoke cpiono maxkoxtc niomeepous
cman eenemuunol pienosacu. Boonouac ons 06ox nonyasayitl 3agpikco8ano eUcoKull
pieenv axmuunoi cemeposzucomuocmi (Ho), wjo cymmeso nepesuiyysas 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 nonyaayin. Ompumani pe3yromamu 008005y,
wo oocnioiceni nonimoppizmu 2enie MSTN ma GH e epexmusnumu maprepamu
015 guxkopucmanus 6 cenexyiunux npoepamax (MAS) 3 memoro mouimopunzy
2EHeMUYHOI CIMPYKMYpU ma npucKopenusi i000py Kpoaii 3a M'aCHUMU AKOCHSAMU.

Kntouosi 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 cywacHoMy ertami po3BHTKY KPOJIBHHITBA TpPaAWIliHA
CeJIeKIis, sKa 0a3yeThCs IMEPEeBaXHO Ha (CHOTHIIOBOMY OIIHIOBaHHI TBapHH,
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3anumaeTbesi GyHmameHtom mmiemiHHoi cmpaBu (Ragab et al., 2022). Ognax
e(eKTHBHICTh TAKOTO MigX0Xy 0OMeKeHa TPUBAJIICTIO TeHEepaiiHOTO iHTepBaly Ta
BIUIMBOM (paKTOPiB HABKOJHIIHBOTO CEPEIOBUINA HA EKCIPECit0 03HAaK. Y IbOMY
KOHTEKCTI IHTEeTpamis METOMIiB MOJIEKYJIIPHOI TCHETHKH, 30KpeMa MapKep-
acormitioBanoi cenexii (MAS), mo3Boisie imeHTH(hIKYBATH 1MiHHI TEHOTHIH IIle Ha
paHHIX eTamax OHTOTCHE3y, CYTTE€BO IIIBUINYIOYH TOYHICTH IPOTHO3YBAHHS
pe3yIbTaTiB CXpellyBaHb Ta €KOHOMIUHY edpekTuBHICTH Tamysi (El-Sabrout et al.,
2018).

KnrouoBy ponb y ¢opmyBaHHI M'SICHOI NPOAYKTHBHOCTI BiNirpaioTh I'€HH-
KaHIUJaTH, 110 KOHTPOJIIOIOTH PICT i PO3BUTOK M'sA30BOi TKaHMHU. OAHUM i3
HalBaXIHUBIIINX PeryiaTopiB € red miocratuny (MSTN), skuit mie sik perymstop
pocty ckeieTHUX M's3iB. OqHoHykneotundi 3aminu (SNP) y 1poMy reHi MOXyTh
3HW)KYBATH aKTHBHICTh OlTKa-iHTi0iTOpA, 1110 MPU3BOIUTSE 110 rinepTpodii M's130BUX
BOJIOKOH (SIBHILE «ITOJBIHOT MyCKyIaTypu») Ta 30inbineHHs Buxoay m'saca (Wiener
et al., 2002). OcobnuBHii iHTEpEC IS CENEKIIii CTaHOBUTH mosiMopdizm ¢.34C>T y
nokyci MSTN, skuii acomiroeThCs 3 MOKpAIIeHHUMH 3a0iHHIMH TOKa3HUKaMHU y
kpouis (Fontanesi, 2008).

He MeHII BaXIIMBEM MapKepoM IPOAYKTHBHOCTI € TeH TopMoHy pocty (GH),
JoKaji3oBaHWH Ha 19- xpomocomi. ['OpMOH poOCTy € UEHTPATBHOK JIAHKOIO
COMATOTPOITHOT OCi, IO PETyJIFOE IHTCHCUBHICTD MOCTHATAILHOTO POCTY, JIITiTHHA
Ta 6inkoBuit metadomnizm (Fontanesi et al., 2012). BapiabenbHicTs y TPOMOTOPHii
JOUSTHII  [[OTO TeHa, 30Kpema momiMopdism ¢.-78C>T  (Bimomwmii sk BstUI-
noJiMopdi3M), BIUIMBAE HA PIBEHb EKCIIPECii TOPMOHY, 110 O€3M0CcepeIHBO KOPEIIOE
31 MIBUIKICTIO HAOOPY MacH Tijia Ta SKiICHUMH xapaktepuctukamu M'sca (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 3amumaroThcs
(parMeHTapHUMH Ta TOTPeOyIOTh yTOo4yHeHHs. lle oOrpyHTOBYe HEOOXiIHICTH
NPOBEICHHS  KOMIUIEKCHOTO — MOJIEKYJISIPHO-T€HETHUYHOTO  MOHITOPUHTY  JUIsi
PO3pOOKH €PEKTUBHUX CEIICKIIHHUX TPOTPaM.

Meta pociuigkeHb — MNpOaHANI3yBaTH T'€HETUYHY CTPYKTYPY OIS
KpomiB 3a OJHOHYKJICOTHAHHUMH mojdiMopdismamu (SNP) ¢.34C>T y rewi
miocrarury (MSTN) ta c.-78C>T y reni ropmony pocty (GH), BusHauntn actoty
ayeniB 1 TEHOTHINIB Ta OLIHUTH 3B'A30K mojiMop¢izmy rema MSTN 3 m'scHoro
MPOJYKTUBHICTIO.

Marepianu i meToqu aocaigkenb. J{oCiimKeHHs IPOBOIIIIHN Y TabopaTopil
TeHETHKH TBapUH [HCTUTYTY po3Be/eHHs i1 TeHeTHKH TBapuH imeHi M. B. 3yb6us
HAAH ra na excriepumenTanbHiil pepmi Uepkacskoi ICh HAAH.

Juns ananizy noxiMopdi3My Te€HiB BUKOPHCTaHO 3pa3KH KPOBI KPOJIB MOpIi:
HoBo3enanckKa 6iaa (N = 70), mmammia (N = 30) Ta moarasceke cpibmo (N = 30).
I'eromuy JIHK Buninsamm 3 nepudeprdHOi KPOBi 3 BUKOPUCTAaHHAM CTaHAAPTHOTO
koMepuiiinoro Habopy «JIHK-cop6 B» (Ampli Sense Biotechnologies) 3rigno 3
pexomeHaanisMu BUpoOHHuKa. ['eHoTumyBaHHs npoBoauau Meronom [IJIP-TTJIP®
(PCR-RFLP).

BH K/12




125

Awmmutidikamiro ginsaka JJTHK 3 SNP C34T rema MSTN npoBomwiu Ha
tepmorkiaepi Mini Amp (Thermo Fisher Scientific, CIIIA) 3 BUKOpHCTaHHIM
npaiimepiB:

e F:5-TAACTGAAAAGAACCCTCTAGTAGC-3

e R:5-TCGGTAGTTGTTTCCCACTTT-3'

Pectpuknito ammmidikoBaHUX (parMeHTiB NIPOBOAWIA 3 BUKOPHUCTAHHIM
ennonykieasu Alul («Fermentasy, JIuTsa).

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

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

e R:5-TTACGCTCC CAT TCAGAAGC-3

AwmrmtikoHu 06po6uisuTi eHonykieasoro pectpukuii BstUl (Thermo Scientific,
CIIA). JHK-dparMeHTH po3miysuid MEeToAoM enekTpodopesy B 2% araposHomy
redi.

TomnymsiniHO-TeHeTHIHUN aHai3 (4acTOTH anemniB i reHOTUIIB, OUYiKyBaHA
(He) i oaxruuna (Ho) rereposuroTHicts, iHmekc ¢ikcarii Paiira (Fis),
BIAMOBiAHICTH piBHOBa3i Xapmi-BaiinOepra (kputepiit ¥?)) npoBoawid 3
BUKOpHcTaHHsM iporpam Popgene (Yeh et al., 1999) ta GENALEX 6.5 (Smouse et
al., 2017). lns ananmizy 3B'si3ky monimMop¢ismy ¢.34C>T rema MSTN 3 m'sicHOrO
MPOJIYKTUBHICTIO 3aCTOCOBYBAIIM 3MillIaHy JiHiiHY Mojenb. bioMmeTpruuHuii aHami3
NPOBOAMIIM 3 BUKOpUCTaHHsIM KpuTepiiB Ilipcona, Creiogenta Tta Oimepa
(Statistica, 2001).

Pe3yabTaTu 10caizKeHb Ta iX 00roBopeHHs. Y X0/l TCHOTUITYBaHHS KPOJIiB
HOBO3eMaHAChKkoi 010 mopoxu 3a SNP ¢.34C>T B reni mioctatuHy OyIio
BcTaHoBJeHo yactotu anenis: C — 0,530, T — 0,470. Anani3 ¢axruuanoro (Ho =
0,498) ta Tteopernunoro (He = 0,460) po3mojily TIeHOTHINB 3aCBiI4MB, IO
JOCTIKYBaHa TOMYyJIslis ImepeOyBae B CTaHI PIBHOBarWm 3a 3aKOHOM XapIli-
Baiin6epra (p > 0,05), Tabm. 1.

Taoauus 1. [TapameTpu reHeTHYHOI MiHJIMBOCTI J0CTIKYBaHOI cesleKuil
KPOJ1iB NOpoaH HOBO3eJAHACKKA Oij1a

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

OTprMaHi HaMHU YaCTOTH JEIIO BiAPI3HAIOTHCS BiJl JAHUX 1HIMTUX JOCIiTHUKIB.
Tak, y moJbChKUX BUEHHX 4acToTa ajens C a1 HOBO3ENAaHIChKHUX OUIHX KPOJIiB
cranoBuna 0,618, a T — 0,382 (Rafayova et al., 2009). V KUTaHCbKHUX TOIYJISAISIX
(mopona Ulamnane) chiBeignomenus C:T mopieutoBano 0,580:0,420 (Peng et al.,
2013).

Amnaniz 3B's3ky mnomimopdismy c¢. 34 C>T rema MSTN 3 wMm'sicHOIO
NPOJYKTUBHICTIO BHSBHB JIOCTOBIpHI BinMiHHOCTI. ['eTepo3urotHi ocoOuHu 3
resoruniom CT Maym BHIII TOKa3HUKH CEpeHbOJ000BHX NPHUPOCTIB, HIX
romosurotu CC (ua 2,3 %; 39,0 £ 0,3 r npotu 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 TBapHHHU 3
regoturiom CT mamu Ha 35,3 r BTy Macy HMapHOi TYyIIKH, HDK cepenHe 3HAYeHHS
no craxy (p < 0,05). Arami3 3a 3MilIaHO JIHIHHOI MOIEIUTI0 MOKa3aB, IO Ha
CepeaHb0I000B1 IPUPOCTH CTATUCTHIHO 3HAYYIIUN BIUTHB MaJIl aKTOPH FCHOTHITY
(25 %, p <0,05), crari (6 %, p < 0,05) Ta cezony Hapomkenns (7 %, p < 0,05).

Hocmimpkenns migrBepauio HasBHicTs BstUl-momimMopdismy (c.-78C>T) y
nokyci rera GH. Po3mip ammmtikony cranoBuB 231 m. H. Ha emextpodoperpami
renotunn CC OyB mnpexacrtaBienuit ¢gparmenramu 169 i 62 m. H., reHotun TT —
¢dparmentom 231 m. H., a rerotun CT — Tppoma pparmenramu (231, 169, 62 m. H.).
B 0060x mocmimkeHHX momyJysiisx (MIMHIIMIA Ta TMOITABChKE CPibio) BigMideHO
npeBatoBaHHs yacToTh anens C Hag T, ofHak y monaTaBchbKoro cpidia BoHO Oyiio
menin Bupakerum (0,51 mpotu 0,49), wix y mwuammm (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 kamidopHilicbkuX KpoJiB
(Amalianingsihetal., 2014). Hatomicts y kpois inmmx mopia (Fontanesietal., 2012;
Husseinetal., 2015) crocrepiranacs mpOTHJIC)KHA TSHACHITIS.

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

[MomynsiitHo- [ uamua ITonraBceke cpibo

TeHETHYH] apaMeTpu CC CT TT 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 reHotuny; E —
TEOPETHYHO OYiKyBaHa KUIbKICTh OCOOWH I'€HOTHITY.

AHai3 reHeTHYHOT CTPYKTYpH MMOKa3aB, o (hakTuuHa rerepo3urotHicts (Ho)
CyTTEBO mepeBuinye odikyBane 3HaueHHs (He) B 00ox Bumamgkax. Posmomin
TEHOTHITB JIEMOHCTPYE Bim'eMHI 3HaueHHs ingexcy ¢ikcamii (Fis = — 0,31 ms
nmHmmm T1a Fis = — 1,31 ansa monraBcekoro cpibna), mo BKa3zye Ha 3HAYHHUH
HAJUIMIIOK TeTepo3urot. lle crpuse 30epekeHHI0 BHCOKOTO DPIiBHS T'€HETHYHOTO
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PI3HOMAHITTS Ta MOXE IMIJBUINYBATH AaJAaNTUBHICTh mOMyJsmii. KinbkicTh
edexTHBHUX anemis (Ne) y A0CTipKeHOMY JoKyci qocsrana 1,91 (muHmmma) Ta 2,04
(monrraBcBKe CpibIno).

BucHoBku. Y momyssimii KpodiB HOBO3ENAHACHKOI Oimoi moponwm, o
nepebyBa€e y CTaHi TeHeTHYHOI piBHOBATH, TOBECHO aCOIiallifo mojiMopdizMy TreHa
MIOCTaTHHY 3 IOKa3HUKaMH M'SCHOI MPOAYKTHBHOCTi. BcTaHOBIEHO cenekmiiHy
nepesary rterepo3uror (CT), sKi [OOCTOBIpHO TIEpeBaKadd TOMO3UTOTHHX
POBECHHUKIB 3a cepeHb01000BuMH TipupocTamu (Ha 2,3 — 2,6 %) Ta Macoro mapHoi
Tyiiku (Ha 35,3 1)

Y momynsumisx MOpiA IIMHIIMIA Ta IIOJTaBChbKe Cpibio ImiATBEpIKEHO
HasBHICTH MONIMOP(I3My B MPOMOTOPHIH IUISHII T'eHa TOPMOHY POCTY 32 YMOBH
30epekeHHs TeHeTHYHOI piBHOBarn. OOW/IBI BUOIPKH XapaKTepPHU3YIOTHCS BUCOKOIO
(haKTHYHOIO TeTEPO3UTOTHICTIO Ta Bil’eMHUMH 3HAUCHHAMHE iHekcy dikcarii (Fis),
IO CBIJYUTH MPO HAMIMIIOK 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 CTaJl Ta MiABHIICHHSA €PEKTHBHOCTI BiOOpy
KPOJIiB 32 M SICHUMH SIKOCTSMHU.
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MYOSTATIN (MSTN) AND GROWTH HORMONE (GH) GENES
POLYMORPHISMS IN DIFFERENT BREEDS OF RABBITS AND THEIR
RELATIONSHIP WITH PRODUCTIVITY TRAITS
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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 (c.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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MMOPIBHSJIBHA OIITHKA SIKOCTI CIIEPMH CAMIIIB KPOJIIB
PI3HUX ITOPI/] 3A BUKOPUCTAHHSA BITUN3HSAHOTO TA
IMITOPTHOTI'O PO3PLI’KYBAYIB
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biomexnonoziii imeni C. 3. Ircuyvkozo,
syn. Ilexapcoka, 50, m. JIvgis, 79010, Vkpaina, katsaraba@gmail.com

Y cmammi nasedeno pesynrbmamu KOMNIEKCHO20 OOCHIONCEHHS AKOCHIE
cnepmu  camyie Kpouig pIi3HUX NOpI0 ma  e@eKmusHOCmi  3aCMOCY8AHHS
BIMYUSHAHO20 | IMNOPMHO20 PO3PIOANCYBAUI8 Y MEXHONO2I] WMYUHO2O OCIMEHIHHSL.
Axmyanvuicme pobomu 3yMOGIEHA OOMEINCEHUMU MONCTUBOCHSAMU  MPUBALO20
30epicanms cnepmu Kporig 3a XOJIOOUIbHUX MeMNepamyp ma HeoOXiOHiCmio
niOBUWEHHsT BIOMBOPIOBANLHOI eQeKMUHOCMI Y NPOMUCTIOBOMY KDONIGHUYMEL.
Memoro docrioscenns 6yno oyinumu 6iono2iuni, MOppHono2iuni ma PyHKYIOHATbHI
NOKASHUKU ~CHepMU  camyie nopio cipuil eellemeHnb, KaliQopHilicbka ma
HOB03e1aHOCbKa Oild, a MAKOXC GUHAYUMU 6NIUE PISHUX PO3PIOHCY8adie Hd
30epedcen s AHCUMme30amHocmi ma 3anaiOHIO8ANbHOI 30aMHOCMI CRnepmiig Yy
nabopamoprux i eupobHuuux ymosax. [ocnioxcernns nposedero na 40 camysx sikom
610 4 0o 18 micayig i3 6UKOPUCMAHHAM CIMAHOAPMHUX CREPMIONOSITYHUX MEMOOUK.
Busnauanu 06’em esxynamy, konyenmpayito ma pyxaugicme cnepmiis, pH cnepmu,
YACMKY NAmMONO2iYHUX QopM, a MAKON’C YIMICHICMb AKPOCOMU MemoooM
oughepenyiiinoeo gapbysanns. Bcmanoseierno, wjo Haubinbuwiuil 00 ' em esKyisimy ma
HaUueuWi NOKA3HUKY THIMAKMHOCMI aKPOCOM XapaKmepHi 0 camyié nopoou cipuil
eenemens. 3a Komyewmpayicio cnepmiig, ix pyxaugicmio ma noxazuuxamu pH
00CMOGIPHUX — MINCNOPOOHUX — 8iOMiHHOCmell He eusaeieHo. Ilokazano, wo
BUKOPUCTNAHHA  AK  GIMYUBHAHO20 2NI0KO30-YUMpPAmno20, max 1 IMHOPMHO20
pospidacysaua Galap 3abe3neuye 30epedicents akmueHoCcmi cnepmiie 0o 72 200uH.
YV nepwi 3648 2o00un 36epicanns nokazHuKu pyXaugocmi ma HCUmme30amHocmi
cnepmamo30ioie  6yau  Oewo  GUWUMU  NPU  3ACMOCYBAHHI  BIMYUZHAHOZO
pO3pidIcy8aua, 0cobugo y camyie nopoou cipuil eeiemens. Pigenb namonocivnux
gopm cnepmamo30idis y 6Cix 00CHIONCYBAHUX SPYNAX He NEPEGULYEA8 OONYCTNUMUX
HOpMAMueHUX 3Hauvenb. Ompumani pesyrbmamu cidyams npo OOYINbHICMb
BUKOPUCMAHHA BIMYUSHAHUX pPO3PIONCY8auie AK epekmusHoi ma eKoOHOMIYHO
O0OIPYHMOBAHOI ANLMEPHAMUBYU IMIOPMHUM Y NPAKMUYI WMYYHO20 OCIMEHIHHS
Kponig. Ilepcnekmugu nooanbuiux 00CiONHCeHb NOAAAIOMb 8 ORMUMI3ayii ckiady
BIMYUSHAHUX PO3PIOAHCYBAYIE CNEpMU WLIAXOM BKIIOYEHHA AHMUOKCUOAHMIS,
eHepeemuyHUx cyocmpamis i MemopaHocmabinizy8anrbHUX KOMNOHEHMI8 3 Memor
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Nn0008dCeHHA mepMiHy 30epieanns cnepmiig. [JoyinbHum € noznubiene uUsHeHHs
MONEKYIAPHUX [ OioXiMiuHUX  MapKepié  OYHKYIOHANbHOI  NOBHOYIHHOCMI
cnepmamo30ioie, 30Kpema CMmaHy Nia3MamudHoi memOpanu, MimoxoHopianibHOI
akmusnocmi ma @paemenmayii JJHK. Ompumani pesyromamu moxcyms 6ymu
BUKOpUCMAHI 0714  B0OCKOHAIEHHA MEXHONO02I WmMYyYH020 OCIMeHIHHA —ma
niosuujenHs 8i0MeopI8aIbHOI egheKmusHOCmi y NPOMUCTOBOMY KPOLIGHUYMEI.

Kntrouosi cnosa: kpoui, wmyune ocimeHinHsA, cnepma, pospiodxcysadi cnepmiu,
SAKICMb CnepMu, aKkpocoma, HCUmme30amuicmes cnepmiis, 30epieants cnepmu.

AxTyajibHicTe. llITyuyHe OCiMEHIHHS € 3arajJbHONPUNHHITOIO TEXHOJIOTIEIO Y
Cy4acHOMY MPOMHCIIOBOMY KpOJIBHMUTBI [1, 2]. 3acTocyBaHHsS JaHOTO METOMY
3a0e3neuye HU3KY HepeBar, cepell SIKUX IPOBIJHE 3HAYCHHS MAlOTh MOJMJIMBICTH
LIJIECTIPIMOBAHOTO ~ T'€HETUYHOIO  J000pYy, TOAOBKEHHS  PENpOXyKTUBHOI
aKTHBHOCTI CaMIliB y HECHPHUATIMBI CE30HH POKY, BIIPOBAPKCHHS IUKIIYHOTO
BUPOOHHWIITBA, MiABUINCHHS €()EKTUBHOCTI CENEKIiHHO-TUIEMIiHHUX WpOrpaM, a
TaKOX YIOCKOHAJIECHHS BETEPHHAPHOTO KOHTPOJIO 33 CTAHOM 3I0pOB’S TIOTOJIB S
[3, 5].

Y mpakTuIl MTYYHOTO OCIMEHIHHS KPOJIiB 3a3BHYail BUKOPHCTOBYIOTH 0,5 M
pospimkeHoi criepmu. TeopeTHYHO 3 OAHOTO EAKYNATy MokHa oTpumard 30—40
CIepMO J103, TIPOTE B yMOBAaxX BHPOOHUIITBA ONTHUMAJbHUM BBAXKAETHCS CTYIiHb
posBeneHHs Bif 1:5 no 1:10, mo Bixgnosixae 10 —15 no3am Ha esikynst. Takuii piBeHb
po3BeneHHs 3abe3neuye BMicT He MeHIe 10 MiH MOpP(OJIOTriYHO MOBHOLIHHUX i
(YHKIIOHATIBHO XKUTTE3JATHUX CIIEPMIIB y KOXKHi# 1031 [7, 10, 12].

[Ticnst po3pimkeHHs! ciepMu OCIMEHIHHS HeOOX1IHO TPOBOMTH BIIPOIOBXK 24—
48 rouH, OCKUTBEKH Tmicis 36 TOAMH 30epiraHHs CIIOCTEPIraeThes CyTTEBE 3HIDKCHHS
BIDKMBAHOCTI ~ CIIEpMATo30ifiB, a iX 3alUlHIOBAJIbHA 3JaTHICTh IOYHMHAE
3MCHIIYBaTHCS BXe IPUOIM3HO yepe3 16 roauH [6, 9]. BomHouac, He3anexxHO Bif
CTyNEHS PO3BEICHHS, THII 3aCTOCOBAHOIO pO3PiIKyBada 3HAYHO BIIMBAE HA
penpoayKTUBHI TIOKa3HUKH [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 Tichs OTPUMaHHS 32 YMOBH 30€piraHHs IpH XOJIOIMIBHUX
temneparypax [4, 15, 17].

Ha BiaMminy Bix Benmkoi poraroi xyJqo0H, je 3aMOpOXKEHa CHepMa YCIIIIHO
BUKOPHCTOBYETHCS Y NMPAKTHUIIl MITYYHOTO OCIMEHIHHS IPOTSATOM TPUBAJIOTO 4acy,
3aCTOCYBaHHS CIIEPMH KpOJIB OOMEXyeTbcs HEOOXimHicTIO 11 30epiraHHs mnpu
temriepatypi 45 °C Ta KOPOTKMM JIOITyCTHMHUM TEPMIiHOM 30epiraHHsi, sSIKMH He
nepeBuIye 48 TouH. Y 3B 53Ky 3 IIUM Cy4acHI HaAyKOBI JI0CIIIJDKEHHS 30Cepe/KeH1
Ha BHpINIIEHHI JBOX OCHOBHHX 3aBJaHb: po3poOIli HOBUX PO3pPiKyBadiB, 3AaTHUX
3a0e3MeunTH MOJOBXKEHHS TepMiHy 30epiraHHs CIepMH, Ta MiABHIICHHI i
610J10TI9YHOT TOBHOLIIHHOCTI B YMOBax 30epiraHss.
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3 orisay Ha Te, o 30epiraHHs CriepMU MPOTITOM IEpioay, KUl IepeBuIye
24-36 roauH micis OTPUMAaHHS, Ma€ MPAKTUYHY LIHHICTH IS MPOrPaM LITYYHOTO
OCIMEHIHHS B yMOBaX iHTEHCUBHUX IUIEMiHHAX TOCIOJAPCTB.

Mertoi0 gociigKeHHss Oyino OLIHUTH e(EKTHUBHICTD PI3HUX PO3PiMKyBadiB
CHepMH SIK Yy Ja00paTOpHUX YMOBAX, TaK 1 M 4ac BUPOOHUYHX BUMIPOOYBaHb IS
BHU3HAYCHHS IIEPCIIEKTUBHUX HAINPSMIB ITiJBUIICHHS BiITBOPIOBANBHOI 3IAaTHOCTI
KPOJIIB, NUITXOM YAOCKOHAICHHS CKIIQJy CEPEeIOBHII [T 30epiraHHs CIIEPMH.

Marepiaam i meToamn gocaimxkens. JlocnimkeHHs nposeneHo Ha 40 caMisix
MOpO/U Cipuil BeneTeHb, KaliopHilichka Ta HOBO3eNnaHAChka Oina BikoM Bix 4 10
18 MicsiB, SKMX YTpPUMYyBaJHM y IpuBaTHOMY rocrnojapctsi Hikitincekuid I1.A.
(cmr. JlituH, Binaupkoi obmacti). [ocmogapeTBo CKiIagazocs 3 NPUMILICHb, SKi
Oynu mpU3HAYEHI JIsl yTPUMAHHSA MAaTOYHOTO TIOTOJIIB S, OJTHE - JUIS TUTIHUKIB, a
pemta - Ui MOJOTHSAKY Ha Bigromisiai. CaMOK TOAyBaJId HEMEIUKOBAHUMU
MOBHOPAI[IOHHUMH KOMOIKOpMaMHU IMPOMHKCIOBOTO BUPOOHHMITBA (pallioH [Uis
nakrariii), Toai sik camipiM 3rojoByBanu adlibitum (Purina®). Yci tBapunu Oynu
BaKIIMHOBaHI IMPOTH MIKCOMATO3y Ta BipyCHOT TeMOpariqHoi XBOPOOH KPOJIiB.

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

OTpuMaHHS CIEPMH 3[IiHCHIOBANH 3a JOMOMOIO0 IITYYHOI BariHu (MOIeib
«Amanteay, IMV Technologies, II’sucnma, Itamist), ska sBiIssIa CcOOOKO
TUIACTUKOBUH IMJIIHJP 13 JIATEKCHOIO OOOJIOHKOIO, 3aKPIMJICHOIO0 110 KPal TaKkuM
YUHOM, 00 MK IMIIHAPOM i JATEKCHOK BKIJIAJKOI MOXKHA OYJIO PO3MICTHTH
Terury Boxy. LlITy4yHy BariHy 3’€QHyBaNM 3 IUIACTUKOBOIO MPOOIPKOIO; y TPHCTPIN
BBOAWIH 5—6 MuI Boau TemmepaTyporo 5055 °C, mo 3abe3medyBano miaTpuMaHHI
temrneparypu 40-42 °C Ha MOMEHT OTpPUMAaHHS ESKYJISATY, HE3BaXKalOuM Ha
TETJIOBTPATH, 3yMOBJICHI HEBEJIMKUMH PO3MipaMy MpUIIaLy.

Bin xoxHOTO caMmIs criepMmy BimOupanu ABidi 3 iHTepBamoM 5—10 XBWIHH.
O1iHKy CHepMH KpOJIB NMPOBOJAMJIM Y CIeliajJbHO oONaaHaHii jabopaTopii 3a
3araJbHONPHUHHATOI0 METOAMKOIO, IO 3aCTOCOBYETHCS y INTYYHOMY OCIMEHIHHI
CLIIBCHKOTOCIIOIAPCHKHUX TBAPHH. [1icisl MEPBUHHOI OI[IHKK CIIEPMY PO3PIIKYBaIH
BIJITIOBITHUMU CEPEIOBHIIIAMH.

VY mocnmimkeHHI BHKOPHCTOBYBAIM IBa PO3PIIKyBadi CHEPMH: TIIFOK030-
mutparauii Ta GALAP (po36aBHHUK UIst pO3piKEHHS criepMH Kpouris). [r0k030-
LUTPATHUH PO3PIJDKYBad TOTYBaJIM 32 TAKMM CKJIaJIOM: TJIIOK03a MEUYHA Oe3BOIHA
- 3,9 1; HaTpill TMMOHHOKUCIIUHN I’ ITUBOIHUH - 0,55 T; )KOBTOK CBIXKOTO KypsS4OTO
SIS - 5 MIT; TUCTHIIbOBaHA BoJia - 10 100 mut. Po3pimkyBau GALAP 3acTocoByBanmm
y roToBoMy Burisiai. CTyHiHb pO3pi/UKEHHS CIIepMH 3aJIeKaB Bij 11 KOHCHCTEHIIT:
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 aHAJi3 eAKYIIATY 3
BHU3HAYEHHSM HASBHOCTI JIOMINIOK, KOHIIEHTpallii criepmMaro3oifis, pH, 06’ emy ta
pyxiuBocTi. JlogaTKoBO 3IIHCHIOBATM MAaKPOCKOIIYHY OINHKY 3a KOJIbOPOM,
3amaxoM i 06’emom. JlocmimpkeHHS BHKOHYBaJIM 3 BHKOPHUCTAHHSAM MIiKpOCKOIIA
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Leica 3a Temmeparypu y na6opatopii 21 °C. KoHieHTpawiro crnepMaTo3oiniB
BU3HAYAIIH 32 JONOMOTOI0 KaMmepHu ['opsieBa Ta MenaHKepa, 3aCTOCOBYBAJIN CTOJHK
Mopo3zoBa. 3HaueHHs pH BH3HAYaIM yHiBEpCAIFHUM iHIUKATOPOM i3 KOHTPOJIEM
npmwragom pH-121.

3rigno 3 narumu [4, 7, 13] ciepMy BBaXkatoTh HESKICHOIO, SKIIO IIPOTPECUBHA
PYXIHBICTh CHEpMiiB cTaHOBUTh MeHme 50 %, a yacTka aHOMambHHUX (OpM
nepesuirye 20 %. CrnepMy BiJHOCATH [0 SIKICHO{, SIKIIIO IPOTPECHBHA PYXJIUBICTH
nepesuiye 50%, a KigbKicTh MOpP()OJOTiYHO 3MIHEHHX CIIEpPMaTo30iliB He
nepesuiye abo gopisHroe 20 %.

HactymauM ertamoM nocnmipkeHb Oyjo BHU3HAYCHHS LUTICHOCTI aKpOCOMH
criepMaTo30iniB. MeTo IpyHTYBaBcs Ha MIKPOCKOIIIYHOMY HiJIpaXyHKY CIIEpMIiB 3
IHTaKTHOIO Ta MOLIKOKEHOI0 akpocoMolo. OIiHKY MPOBOAMIN 3 BUKOPHCTaHHAM
Mmerony mudepeniiiiHoro ¢apOyBanHs cnemiansHuMu OapBuukamu Diff-Quick.
MopdomerprdHi mapamMeTpy KOXKHOTO CHEpPMAaTo30ila BU3HAYAIM 33 PO3MIPOM i
tdopmoro ronoBku. 3a mammmm [8, 12, 17], romoBka crmepmaro3oiga 3 YiTKO
OKPECIICHOI0 aKPOCOMHOIO TUISHKOIO IIOBUHHA JOOpE Bi3yali3yBaTHCS.

AKpocoMa € CEKpeTOPHHM ITyXHpLEM, 10 (OPMYETHCS 3 BE3UKYH amapary
lompmki Ha paHHIX CTafisIX CIEPMAaTOTeHE3y Ta pO3TAIIOBYETHCS y BHIVIAI
«IIANOYKM» HA TEPEIHBOMY MOJIOC sApa. Y MaTpHUKCi aKpOCOMH JIOKANi3yIOThCS
NPOTEONITUYHI (QepMeHTH, sKi OepyTh y4acThb y B3aeMogii crepMaro3oiga 3
SHIEKITITHHOO Ta 3a0e3MMeuyr0Th 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'OJIOBKH HOPMAaJBHOIO crepmaro3oina. XBicT
Mae OyTH MpsiMUM, Oe3 BUKPHUBIICHb, 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' - KiNbKICTh crepMiiB i3 3abapBiieHUMH TOJIOBKamu, mT.; C™ - KUIBKICTh
criepMiiB 3 He3a0apBICHUMH TOJIOBKaMH, IIT.

[TinpaxyHok narosjorivHux Gopm criepMiiB IPOBOMIHM B Ma3KaxX, 3a0apBICHUX
€03MHOM. Ma3KH BHCYIITYBaJIH Ta JOCTIKYBAIH TIiT MIKPOCKOIIOM IpH 301JIbIIEHH]
x400. JomycTIMHM BBaYKaJId BMICT ATOJIOTIYHUX (OPM CIIEpMaTo30i/1iB He OiTbIre
18 %. BmicT aHOManbHUX (HhOpM CriepMiiB BU3HAYAIH BiIIOBITHO JO BHMOT.

Pe3ynbTaTH mociaimkeHHs Ta iX 00roBopeHHsi. Y TMIpoIeci TOCIIIKCHb
MPOBEIICHO CAHITApHY OIIHKY EsSKYyJISITY, BU3HAU€HO 00’€M CIIEpMH, aKTUBHICTh
crepMiiB, X KOHIIEHTpauilo Ta rycrotry. Okpemy yBary IpUAIIEHO JOCIiKEHHIO
BID)KMBAHOCTI CIEPMIiiB 3a YMOB pO3PIDKEHHS BITYM3HSHMM Ta IMIIOPTHUM
PO3piIKyBadaMH.

OmiHka $KOCTI CIEPMH € KJIIOYOBOKO JIAHKOIO TEXHOJIOTIi INTYYHOTO
ocimMeHiHHS. ITicns 3aBepIIeHHs Tab0PAaTOPHIX TOCIIKEHb CIIEPMY PO3PiIKyBaIH
BIINOBITHUM cepenoBuiieM. B VYkpaiHi Ui MITY4HOTO OCIMEHIHHA KpOJIiB
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NEePEBAKHO 3aCTOCOBYEThCS IMIOPTHHUIT po3pimkyBau Galap (®Ppanuis), BogHOUAC
iCHY€ MOXKIIMBICTD BUKOPUCTAHHS PELENTYp BITYN3HIHIX PO3PiHKyBadiB.

AHaiti3 pe3ynbpTaTiB MMOKa3aB, IO B YCiX MOCTIHKEHHUX MPOo0ax esAKyJsIT MaB
MOJIOUHO-0i11e 3a0apBieHHs 0e3 JOMIIIOK KPOBi, THOO YH CE4i; KOHCHCTEHIIis Oyma
BOJSHUCTOIO, 3amax - crenudiuanii. Y xoni MikpockomiyHoi ominkud 30 mpo6
eSKYyJIATY CaMIIiB KpOJIiB IOCIi/PKYBaHMUX IIOPiJl BCTAHOBJCHO, IO HAMOLIbIIHIA
00’eM cHepMH XapakTepHHHA il CaMIiB IOPOXM CipHH BeJEeTeHb, TOHI SK
MiHIMaIbHI 3HAYCHHsI BIN3HAYATM Y caMiliB mopix KamiopHIHCEKOi Ta
HOBO3emanackKa 6ina (P > 0,95) (Ta6mn. 1).

Taoauns 1. Biosoriuna oninka esKyJIATy ciepMH KPoJIiB pi3HUX nopia

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 EAKYJIATY Y KPOJiB ApiOHUX Nopia craHOBHUTH 0,2-
0,5 M, a 'y Bemukux - 0,5-2,5 Mot 110 CBiAYUTE PO 301TBIICHHS CEPEIHBOTO 00’ eMy
crepMH B Tiporieci moMectrkamii. CBiXKOOTpHMaHa criepMa caMIliB MOPOIH CipHit
BEJICTEHb XapakTepusyBamacsi 3HadeHHAM pH 7,1, Tomi sk y cammiB mopig
KaJiopHilickKa Ta HOBO3eNaHACHKa Oia pH cTaHOBUB 6,9; Pi3HHUL MiX TpyIaMiu
Oyna craTuCTHYHO HenocToBipHOM. CrepMa KpoJliB IMOBHHHA MaTh HEHTpaIbHY
peaxiliro, OCKiIbKY 3¢yB pH y kuciuii ab0 JTy>KHU# 01K PU3BOAUTE 10 MPUTHIYCHHS
JKUTTEBUX IPOLIECIB CIIEPMATO30i/iB 1 MOXKE CIIPUYMHATH IX 3arndeib. AKTHBHICTh
CIEPMH y CaMIIiB YCIX MOCTIKYBaHHX MOpia Oyjia BHCOKOIO, 3 TEHJACHIIEI 10
MIABUILIEHHS Y IOPOJU CipUii BeJIeTeHb, OJIHAK BIPOTiIHOT Pi3HUI MK TpynaMu He
BCTaHOBJICHO. 3a KOHLEHTpalli€lo chepMiiB y 1 M €SKyJIsTY MIKIOPOIHHX
BIAMIHHOCTE!N HE BUSABIIEHO.

Mopdoormnoriuay oprasizamiro CIepMiiB JETalbHO OINCAaHO IIe y Iepiof
AKTUBHOTO PO3BHUTKY E€JEKTPOHHOI MIKpOCKoIii. YHikanbHa OyIoBa CIIEpMiiB
BBQ)KAETHCSI ONTHMAJILHO TPUCTOCOBAHOIO Il BUKOHAHHS HOTO OCHOBHOI (DYHKIIT
- TICPEHECeHHS 4YOJIOBIUOrO TeHOMa M0 sHIeKIiTHHH. BomgHouac cydwacHi
JIOCTIJKCHHS CBiI4aTh, IO CIIepMii OepyTh Y4acTh 1 B IHIMNX BaKIMBHX MPOIECAX,
30KpeMa y 3JIMTTI YOJIOBIYOTO Ta KIHOYOTO sIep.

Ha nepenHpoMy HOMIOCI siZipa criepMisi po3TalioBaHa akpocoMma - CeKpeTopHa
CTPYKTypa, 1o (GOPMYEThCS HA PaHHIX CTaisfX CIIEPMATOTeHe3y Ta Ma€ BHTJIS
mamouku (puc. 5). B akpocomi IJTOKam3yrOThCS MPOTEONITHYIHI (HepMeHTH,
HEOoOXiHI A MPOHUKHEHHS CIIEPMaTo30i1a Kpi3b 000IOHKH UK THHI. BTpara
abo0 pyiHyBaHHS aKpOCOMH MO)Ke OYTH 3yMOBJI€HA NOPYIIEHHSIMH CIIEPMiOTEHE3Y,
MaTh TEHETHYHy TNpHUpony abo OyTH HacliAKOM HasBHOCTI OaKTepialbHUX
MIKPOKOJIOHIH B €SKyJATi. 3 OISy Ha Lie, a TaKoX 3 ypaxyBaHHAM TOTO, IO
0e31uTi I MOXKE CIIOCTEpIiraTrcs HaBiTh 32 HOPMaJIbHUX MOKA3HHUKIB CTAHAAPTHOTO
CIEPMIOJIOTIYHOTO  aHaNi3y, OyJO0  MpPOBEJICHO  JIOCHI[DKEHHS  aKpOCOM
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CIEpPMaTO30iiB KpOJIB PI3HUX TMOpiA IPH BHUKOPHCTaHHI IMIOPTHOTO Ta
BITYM3HAHOTO PO3PiIKyBadiB.

Puc. 1. Cipwuii Benerens (He Puc. 2. Cipuii BenereHs Puc. 3. Cipuii BenereHs
pozbaBeHa) (po3basiena I"anam) (po30aBHUK BITUYH3HAHHIA)

Puc. 4. Kanidopniiiceka (He  Puc. 5. Kanipopniiiceka  Puc. 6. Kanidopriiiceka
po306aBieHa) (po3basiena I"anam) (p0o30aBHUK BITUH3HAHHIA)

Puc. 7. HoBo3zenanaceka 0Oina Puc. 8. HoBosenannceka 6ima Puc. 9. HoBosenanaceka Oina
(ue po3basiiena) (po36asiena "anar) (po36aBHUK BITYM3HIHMIA)
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Taoauns 2. KiibkicTh iHTAKTHAX aKPOCOM Y HATHBHUX Ma3KaXx esIKYJIATYy
NPH BUKOPUCTAHHI BITYM3HAHOIO Ta iMIIOPTHOI0 PO3PilKyBadiB

ITopona Cipwmii Benterens | KamidopHrificpka HOBO3§?§:MLK3
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 iIHTAKTHOIO aKPOCOMOIO XapaKTepHa IS CaMIIiB TIOPOAX CipHit
BenieTeHb (puc. 1), mpy 1[bOMY Pi3HHUIIA MK [MOKa3HUKAMH CIEPMH CaMIIiB MOPi[
KaJiopHiliChbKa Ta HOBO3ENaHIChKa Oina Oyia He3HAYHO0. AHAIOTiYHA TCHICHITIS
30epiranacst i mpu 3actocyBaHHi iMmoptHoro (puc. 2), i BituususiHoro (puc. 3)
pO3piKyBadviB.

Taoaunsa 3. KinbkicTs natosorivnux ¢gopm cepmMaTo30iniB y Ma3kax crepMu
KPOJ1iB pi3HUX nopix

ITopona [MaTonoriuni dopmu, %
Cipuii BeJIeTCHb 12,0
KaniopHiiicbka 15,0
HoBo3zenanachbka Oina 17,0

Y  CBDKOOTPUMAaHOMY eSIKYJISITI BUSIBICHO OKpeMi maToJioriudi  dopmu
CriepMiiB, 30KpemMa aTtunoBy OynoBy ronoBku (Mikporedanis, aedopmarrii),
aHoMail MUKy (BUTHH 13 KYTOM MDK JDKTYTHKOM 1 ronoBkoro Mmenmre 180°) ta
narojyiorii xBocra (yKopoueHHH abo 37IaMaHHil JOKTYTHK). 3arajibHa KiJIbKICTh
aHoManbHUX (opM He mepesuinyBana 18,0%, mo Biamosimae manmM Dubiel et al.
(1985). MakcumanbHuil piBeHb aHOMAIBHUX (POPM BCTAHOBIICHO y CIIEPMi CaMIIiB
TOPOJIM HOBO3EIAaH/ChKa Oita, MiHIMAJIbHAM - y CIPHX BEIICTHIB.

V Tabnuipsix 4 Ta 5 HABEACHO PE3yJbTATH OIIHKH BIDKMBAHOCTI (aKTHBHOCTI)
criepMiiB [103a OPTraHi3MOM CaMIliB KPOJIiB JOCIIPKyBaHUX TIOPi TPH BUKOPHCTaHHI
BITYM3HSHOTO Ta IMIIOPTHOTO PO3PiIKyBadiB.

VY mepmry 100y micis po3pipKeHHS BITYM3HSAHHUM CEPEIOBHIIEM IO Bedopa
BiZIMiU€HO 3HIDKEHHS aKTUBHOCTI CIIEpMATO301/1iB Y IIOPi] KPOJIiB: CipHii BEIETECH -
Ha 21,4 %, kamidopwiiicbka - Ha 20,1 %, HOBO3enaHaAchka Oina - Ha 27,9%. Bpanmi
Jpyrol Mo0M 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 % mOpiBHAHO 3 pPaHKOBUMH
nokazHukaMmu. Ha TpeTro 100y akTHBHICTH criepMaTo30iaiB Oyiia MiHIMaIbHOIO, a 10
BEYOpa PyX NPaKTUYHO NMPHUITUHSBCS. SHIKECHHS aKTHBHOCTI OYyJI0 IHTEHCHBHIIINM
y JI€HHHUH Yac, HIK Y HIYHUH.

BUITYCK/12




138
TakuM 4YMHOM, TPH BHKOPUCTAHHI BITYM3HSHOTO pO3pijKyBaua crepma
30epirajia akTUBHICTb JI0 TPhOX Ji0. Y caMIliB IOPOJIH Cipuil BEJICTEHb aKTUBHICTh
cnepMmiiB Oyia JOCTOBIpHO BHINOIO MOPIBHAHO 31 Kali(OPHINCEKOIO MPOTITOM
TepIIoi 100U Ta 3 HOBO3ENaHICHKOIO OUJIOK0 - 10 PaHKY APYToi JOOH.

Tabéauus 4. AKTHBHICTH ClIePMATO30iAiB caMUiB pPi3HUX MOPix Npu
BHKOPHCTAHHI BITYM3HAHOrO 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 Benerenp | 82,1447 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 1,4 0,7

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

41,9+0,9

Tadauusa 5. AKTUBHICTB criepMiiB caMUiB pPi3HMX MOPiJ NPY BUKOPUCTAHHI
iMIIOPTHOTrO po3pigxKyBaya

1 moba 2 nmoba 3 moba
ITopona . . .
paHoK Beyip PaHoK Beuip | paHOK | Bedip
Ciouii 80,6+ 59,2+ 48,2+ 23,1+ | 13,1+ | 1,1+
{PHH BENICTCHR 2,7 1,9 3,5 22 | 21 | 12
42,3+ 23,2+ | 14,1+ | 0,8+

Kaniopuiiicexka | 72,0£1,4 | 49,2+1,1 14 2.1 1,9 0,8

22,4+ | 11,1 | 05%
53,2£2,1 | 41,2411 | 7, 12 | 03

HoBosenanacoka 75,3+
oira 2,9

3a pO3pLMKEHHS CIEPMH IMIIOPTHHM pO3pPiKyBadeM OTPHMAaHO MOIiOHI
pe3ynbTaTH. AKTHUBHICTh CIIEPMIiiB y CaMIliB Ciporo BeJeTHsS Oyia JOCTOBIPHO
BUIIIOIO TPOTATOM IepIIoi JOOW SK y PaHKOBI, TakK 1 y BewipHi roguan. Ha npyry
no0y ms TeHAeHmis 30epiramacst JHUme BpaHIi Ta He Oyna CTaTUCTHIHO
nmoctoBipHOt0. Ha Tperto moOy aKTHBHICTE pIi3KO 3HIDKYBalacs 1 0 Bedopa
MPaKTHYHO MPHUIUHIACS. 3arajioM aKTUBHICTh CIIEPMH Y NIEPIILY Ta Ipyry 100y npu
BUKOPUCTAHHI IMIIOPTHOTO poO3pi[pKyBada Oyja Jemo HIDKYOI0, HIK IpH
3aCTOCYBaHHI BITYM3HSHOTO, OJTHAK Pi3HMIIA OyJia HEOCTOBIPHOO; HAa TPETIO 100y
MOKa3HUKH HPAKTHYHO 3PIBHIOBAJIHCSL.

JI71st KOMIUIEKCHOT OI[IHKY SIKOCTI CIIEPMH TaKOK BU3HAYAIHW 3aILTiTHIOBAILHY
3JIATHICTH CaMI[iB pi3HKUX mOpij (Tabi. 6).
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Tabuus 6. [loka3HUKH BiITBOPEHHS caMILiB i cAMOK pi3HHX IOPiA, roJI.

T Hapoaunocek kponensr Ha: Buxin no 3a6oro Ha:
HIl

CXpeliLyBaHHs Onaronoay4Hy OCHOBHY Onaromnoay4yHy | OCHOBHY

KpOJIEMaTKy KpOJIEMaTKy KpOJIEMAaTKy | KpOoJeMaTKy
O%%fﬁ;‘f;fgf::ﬁ" 7,4+0,19 6,3+ 0,33 71007 | 580,18
gﬁggggﬁiﬁzzﬁz x 7,3+0,19 6,0+ 0,13 7,0+ 0,66 5,6+ 0,88
§§3§3§§ﬁ2§§22§2 Omax| 72402 6,1+017 | 69+004 | 59+084
BucHoBkH

1. BcraHOBNEHO, 10 MAaKCHUMAaJIbHUH 00’€M esSKYJSITY XapaKTepHUU is
CaMIIiB IOPOIM CipUii BEJICTEHb, TO/I K MiHIMaJIbHI 3HAYCHHS BiI3HAYAIH y CaAMIIiB
MOpix HOBO3ETaHChKa OiNla Ta KadiopHilickka. 3a KOHIICHTPAIIIEIO CIIEPMIiB Ta iX
PYXJIUBICTIO OCTOBIpHUX BiIMIHHOCTEH MK MOPOJaMH HE BUSABJICHO; MOKa3HUKHU
pH cmepmMu y camImiB yciX MJOCHIIKyBaHHX IOpiA TIepedyBadd B MeXax
(izionoriyroi Hopmu. HalBHINI MOKa3HUKHU IITICHOCTI aKpOCOM BCTAaHOBJIICHO Y
CIepMi caMIliB MOPO/U CipHii BeJIeTeHb [P BUKOPHUCTAHHI sk iMmopTHOTO (92 %),
tak 1 Bituususaoro (90 %) po3pimkyBadis.

2. Tloka3aHo, IO aKTHUBHICTH CIEPMIiB 30epiraeTbcst 10 72 TOMUH MPH
PO3PIPKEHHI CIIEPMH K BITYM3HSIHUM, TaK 1 IMIOPTHUM cepeaoBuIiiaMu. BoaHouac
y nepui 48 TOIUH aKTHUBHICTH CIIEpMH OyJia TOCTOBIPHO BHIIOIO Y CaMIIiB ITOPOAX
cipuii BEJCTEeHb MPH 3aCTOCYBAaHHI BITYM3HIHOTO PO3PIIKyBada Ta HpoTroM 36
TOJIMH - IPU BUKOPUCTaHHI IMIIOPTHOTO.

IlepcneKTHBH MOJANBIINX A0CTizKeHb. [loanbii q0CTiIKEHHS A0UIIbHO
COpsSMYBAaTH Ha ONTHMI3Alil0 CKIaQy BITYM3HSIHUX PO3PIHKYyBadiB IIIIXOM
BKJIFOUCHHS AHTHOKCH/IAHTIB, €HEepreTUIHUX cyOcrpaTis Ta
MeMOpaHOCTa0Ti3yBAILHUX KOMIIOHCHTIB 3 METOI0 IIOJIOBKEHHS TEpMiHYy
30epiraHHs criepMu MoHas 72 roauHu. [IepcreKTHBHIM € BUBYEHHS MOJIEKYJIIPHUX
1 0i0XiMIYHIX MapKepiB (PYHKIIOHATHHOT TOBHOIIIHHOCTI CIEPMIiiB, 30KpeMa CTaHy
I1a3MaTuuHoi MeMOpaHu, MiToxoHapianbpHoi akTuBHOCTI Ta JJHK-(parmenrarii.
Oxpemy yBary Ciiifl IPUAUTATA TOPOTHIM OCOOTMBOCTSM PEaKIlil CIEPMHU HA YMOBHU
30epiraHHsd, a TaKoXX OIHII eKOHOMIYHOi e(eKTHBHOCTI 3aCTOCYBaHHSI
YAOCKOHAJICHUX PO3PiHKyBadiB y MPOMHUCIOBUX IJIEMIHHUX TOCIOIAPCTBAX.
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COMPARATIVE ASSESSMENT OF SPERM QUALITY OF MALE
RABBITS OF DIFFERENT BREEDS USING DOMESTIC AND
IMPORTED DILUENTS
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S. 3. Gzhytsky, Pekarska str., 50, Lviv, 79010, Ukraine

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 KOMIIVIEKCHOT'O BUKOPUCTAHHSI B I'OAIBJII
MNPOBIOTUYHOI TA ®ITOBIOTHYHOI KOPMOBHX JTOBABOK

Kopx O. B., kanoudam c.-z. nayx, c. u. c., korhoksana@gmail.com,
23[1Ia6na B. I1., dokmop c.-2. nayk, npogecop, shabliaviadimir@gmail.com,
Ia6na 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 6U3HaA4eHHs 6NAUEY KOMNIEKCHO20
sukopucmants npooiomuxy (Imynobaxmepun D) i ¢pimobiomuxy (6opowro
Kponueu 08000MHOI) Ha picm, 0OMiH peyoeuH, 3a0iliHI NOKA3HUKU MA AKiCMb
M’AcHOT  NpOOYKYii  MONOOHAKY — KPOAI8 M ACO-WKYPKOBO2O — HANPAMY
npooykmusnocmi. Kouncmamoeano, wo posnouunaiouu 3 60-00006020 GiKy
MOIOOHAK 00CHIOHOT 2pynu 8ipOCIOHO nepesepuLy8as 3a HCUBOI MACOK POBECHUKIE
KoHmpoavHol epynu na 93,6 2 abo 6,0 % (p<0,05), y eiyi 90 0i6 giOminHicmb MidC
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
00CIiOHOI epynu 3pocmanu U 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 %) inmencusenocmi pocmy 6ionogiono ¢ 60, 90 i
120 0i6, nopienano 3 pogecruxamu KoHmpoavHOl epynu. 3a pesyrvmamamu
banancogoeo 00cnioy GuABNEeHO, WO Kpoai OOCHIOHOI 2pynu Xapakmepusyeaaucs
KpawuM 3aCB0CHHAM | BUKOPUCMAHHAM NOJMCUBHUX DPEUOBUH KOPMY NOPIGHAHO 3
ananozamu KOHmpoavHoi epynu. Ilpu ypomy Koegiyicumu nepempagnocmi cupoeo
npomeiny ma KiimkoguHu 0yau 00CMOGIPHO BUUMU | NEPEBUWYBATU KOHMPOTIb HA
851 12,5 % (p<0,05 ¢ obox eunadrkax nopiensns). Bananc azomy @ opeanizmi
meapun 00CiOHOI 2pynu 8I03HAYABCS GUYUM pieHeM 11020 HaOx00xcenns (+0,17 2
abo 5,1 %, p<0,05) ma Oinvwum gioxnadennsam y mini — 1,58 e npomu 1,21 2 —y
kponie koumpoavroi epynu (p<0,05). Oomin Kanvyito i @ochopy maxodxic ceiouus
npo O0ocmamuill piBeHb iX 3AC80CHHA 6 OpP2aHizMi, NPU YbOMY NEPempasHiCmb
Kanvyiro y 0ocrionux kponis 6yna suworo Ha 0,20 2 w000 pogecHuxie KOHmpoabHoi
epynu. KomnnekcHe 8Kn04UeHHA KOPMOBUX 000ABOK 00 payioHy Kpoiie 3abe3neuuno
il icmomue nioguugenusi m’scrnoi npodykmuerocmi. 3okpema, nepedsabitina sHcusa
maca Kponie docnionoi epynu docsaena 4031,9 e, wo 6ipocioHo 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 Maco NApHOl MywKu: 3 20108010 Ma JHi6EPOM 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’saco, ompumane 6i0
MONOOHSAKY OOCTIOHOL 2pynu, 8I03HAUANOCA NidgUUeH0I0 OiKk08010 yinnicmio (21,16
% npomu 20,88 % y xoumponi; p<0,01), kpawumu 6000yMpPUMYEANLHUMU
enacmusocmamu (na 0,92 % euwe) ma @iziono2iuno ONMUMANBHUM DIGHEM
akmuenoi  kucromuocmi. Ompumani  pezyiemamu  00CIi0y — NIOMEepOUU
OOYINbHICMb ~ KOMNJIEKCHO20 — GUKOPUCMAHHS — NPOOiomuyHo-@imodiomuunol
KOpMOBOI 000asKu 8 200i6/li KPOi8 SIK epekmugnoco 3aco0y NiOGUUIeHHS POChY,
NOKPAWEHHSI 30C80EHH OCHOGHUX NOJNCUGHUX DEYOBUH KOPMY 6 Op2anizmi,
NONINWEHHS M SICHOT RPOOYKMUBHOCTE ma SKOCmi M SICHOT npoO0yKyii.

Knrouosi cnosa: monoousx, 6opoutno kponusu 06000mHoi, Imynobaxmepun D,
nepempaeHicmy, M CHA NPOOYKMUBHICIb, AKICMb 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, (POPMYBaHHSI SIKICHUX ITOKa3HUKIB MTPOyKii, (hi310J0TiYHNIE CTaH
OpraHi3My KpoJliB Ta piBEHb €KOHOMIYHOT IOLIIBHOCTI BUPOOHHUITBA MPOoaAyKii [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 YMOBaxX IHTEHCHBHOTO BHPOOHMIITBA, KOJIM IIHPOKE
BUKOPUCTAHHS aHTUOIOTHKIB CYMPOBOKYETHCS MPUTHIYCHHSIM IMYHHOI BIAITOBI/i
OpraHi3My KpOJIiB 1 TOTIpIICHHSM CHOXHWBYMX Ta OIOJIOTIYHUX BIACTHBOCTEH
M’SCHOI MPOAYKIii. Y IbOMY KOHTEKCTI 3HAYHWH HAYKOBO-NPAaKTHYHUI iHTepec
CTaHOBJIATH (DITOTEHHI Ipemapatd, CTBOPEHI HAa OCHOBI OiOJIOTIYHO aKTHBHHUX
KOMITOHEHTIB e(ipHHUX OJii JIKapChKUX 1 MPSHO-apOMAaTUYHUX POCIIHH, IO 3JaTHI
CTHMYJIIOBATH aKTHMBHICTh €H/JIOTEHHUX (EpMEHTHHX CHCTEM, MiJBHIILYBAaTH
e(eKTUBHICTh MEpEeTPaBICHHS Ta 3aCBOEHHS IOXKUBHUX pPEYOBHH KOPMY,
3HW)KYBAaTH HETaTHBHI HACIIJKH CTPECiB, HOPMaJli3yBaTH MeTaOONIYHI MpoLecH 1
MOCHITIOBATH HeCTe(iuHy pe3UCTEHTHICTh OpraHi3mMy Kpouis [2—6].

VY KpONIBHULTBI KPUTHYHUM €TAlOM TEXHOJIOTIYHOTO UKy BHPOILYBaHHS €
nepiof BUUIyYEHHS MOJIOAHSKY BiJ KpOJEMaToOK, IO CYNPOBOKYETHCS
MiABUIICHAM PH3HKOM 3HIKEHHS 30epeskeHocTi moromis’s [7]. Came B 1eit mepiox
OpraHi3M KpOJIEHAT 3a3HA€ 3HAYHOTO (Pi310JIOTIYHOrO HABAHTAXKEHHS, OCKUIBKH
TpaBHa CHCTEMa IIe He JocsAriaa (yHKIIOHAJIBHOI 3piJIoCTi M € BpasiMBOIO 10
PO3BUTKY HUIYHKOBO-KHIIKOBHX 3aXBOPIOBaHb. 3 OISy Ha Te, IO cTabimizamis
KHITKOBOT MiKpOOiOTH B MOJIOJHSKY BiIOYBA€ThCS JIMIIE IO JBOMICSYHOTO BIKY,
TOJI SIK BiZICamKy 3IHCHIOIOTH 3HaYHO paHiine (Ha 35-40-y 100y XKUTTs), BUHUKAE
HaraidbHa HEOOXIAHICTh IUIECTIPIMOBAHOTO 3aCTOCYBAaHHS MPOQITaAKTHIHUX
3aX0/IiB, CIIPSMOBAaHUX Ha MiATPUMAaHHS HOT0 )KATTE3IATHOCTI Ta MiHIMi3aIlio BTpaT
MIPHUPOCTIB Ta BiATOiBENBHOI MPOXYKTHBHOCTI [8].
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3 METOI0 3HW)KEHHS PU3UKY PO3BUTKY MOPYIIEHb TPaBHOI (DYHKIIT B MPaKTHIL
KPOJIBHHIITBA IIUPOKO 3aCTOCOBYIOTH HAYKOBO OOIPYHTOBaHI CHCTEMH TOMIBII 3a
BUKOPUCTAHHS CIIEIialli30BaHUX KOPMOBHX M00ABOK. 3a TaKUX YMOB KIFOYOBOTO
3Ha4YeHHs HaOyBae€ AKiCTh KOPMIB, 3JaTHUX MMOBHOIIIHHO 3a0€3IedyBaTH OpraHi3M
TBapUH HE JIMIIE OCHOBHHUMHM MOXHBHHMH, ajle ¥ O0i0J0Ti4HO-aKTHBHUMHU
pedoBHHAMH. ICHye Wimuii psa KOpMOBHX 3aco0iB, IO CHPHUSAIOTH cTabimizarmii
TpaBICHHA Ta IiABUIICHHIO MPOAYKTHBHOCTI TBapuH. OcoOnmBe Micue cepen HUX
MOCIA0Th MPOOIOTHYHI 3ac00u Ta ¢iToreHHi 106asku [7, 9].

[Ipore, B OkpeMuX HAyKOBHX JDKEpeiax HasBHI HEOJHO3HAuHI JaHI M0N0
e(eKTUBHOCTI 3aCTOCYBaHHS NPOOIOTHMYHMX J00aBOK y TOMIBII KPOJIIB: OJHI
JIOCJIITHUKY BIJI3HAYAIOTh MOKPALIEHHS [TOKa3HUKIB KOHBEPCil KOPMY, IiIBUIIECHHS
MEepEeTPaBHOCTI TOXKUBHHUX PEYOBHH, TOJI K 1HII — HE MiATBEPKYIOTh CYTTEBOTO
BIUIMBY LMX INpernapariB Ha piBeHb npoayKTuBHOCTI [10]. Y 3B’s3ky 3 1M
0cOoOMMBOI HAayKOBOi Ta TPAKTUYHOI 3HAUYYIIOCTI HAOYBarOTh JIOCHIIKCHHS,
CIpsIMOBaHI Ha KOMIUIEKCHY OIIHKY IIPOXYKTUBHOI €(EKTHBHOCTI KOPMOBHX
3ac00iB, 30KpeMa THX, IO MAaJOMOMIMPEHI y BUPOOHWTIH MPAKTHUI, 3 OTIIAAY iX
BIUIMBY Ha Tepelir MeTaboIigyHIX MPOoIieciB Ta (GOpMyBaHHS MPOAYKTUBHUX O3HAK
y kpouiB [1].

[IpobioTruHi 3aco0M MPEACTaBICHI JKATTE3NATHUMH KyJIbTypaMH OaKTepii
a0o0 IpDXKKIB, OCHOBHE NIPH3HAYECHHS SIKKX OJISITa€ B HOpMatizallii Ta maTpuMaHHi
CTablIBHOTO TMepediry TpaBHUX MPOIECiB. 3a3BHYAil 1X BBOJSTH y BUTIIAII KIITHH
a0bo crop, KOHCEPBOBAHUX LUIIXOM HHM3bKOTEMIIEPAaTYypHOro BUCymryBaHHs. [Ticis
HaJIXOJDKEHHS JI0 IUTyHKOBO-KHIIKOBOTO TPaKTy NPOOIOTHYHI MIKpOOpraHi3Mu
KOJIOHI3YIOTh ~ CJIHM30BY  OOOJIOHKY  KHIIKIBHMKa, (OpMyl4M  3aXHMCHUH
MIKpoOiooriuyHMiA Oap’ep, IO IEPEmIKoKae aare3ii Ta PO3BUTKY MATOTCHHOL
Mmikpodopru. OKpiM I[bOTO, BOHH CHHTE3YIOTh CHONYKH 3 OAaKTepUIMIAHUMH H
6aKTepioCTaTHYHIMH BIIACTHBOCTSMH, IO MTO3UTHUBHO MO3HAYAETHCS HA OOMIHHHUX
mporiecax 1 TPOAYKTHBHOCTI KpouiB. KimbKiCHY aKTHUBHICTh MPOOIOTHIHHUX
npernapariB OLIHIOIOTH 32 MOKA3HUKOM KOJIOHIEYTBOprOWYHX oauHuub (KYO), mo
BifoOpakae  YHCENBHICTH JKUTTE3NATHUX MIKPOOHHX  KIITHH; HaHOUIBMI
MOIIMPEHUMH € KoHIeHTpanii B Mexax 10°—10'° KYO/r [11, 12].

®irobioTHYHI 100aBKM HajexXaTh J0 TIPYIH HPUPOJHHUX 3acO0iB TOJIBII
POCIIMHHOTO TIOXOJKEHHS, 3aCTOCYBaHHS SIKMX CHpPSMOBaHE Ha 3MEHIIEHHS
noTpeOH y BUKOPUCTAHHI aHTHOIOTHKIB. 3aBIIKH KOMIUIEKCY 010710T YHO-aKTHBHIX
CHOJYyK BOHHM 3JaTHI YMHUTH IIMPOKWH BIUIMB HAa OPraHi3M KpOINiB, 30Kpema
MPOSIBIATH aHTHUMIKpOOHi, TPOTHBIPYCHi, NPOTUTPUOHI, MNPOTH3AMaIbHI Ta
IMYHOPETYJIITOPHI ~ BJIQCTUBOCTI.  3alie)KHO  Bifl  TEXHOJIOTIUYHHMX  ITJXOJIB
(iTOOI0THKM MOXKYTh BBOAUTH JI0 CKJIaJly PalioHiB y pi3HUX GopMax — gk cyxoi abo
NoApiOHEHO1 POCIMHHOI CHPOBHMHH, TaK i y BHIVISII HAcTOiB, €KCTPAKTiB abo
koHueHrpaTtis [13, 14]. [lepcnekTHBHUM NPHKIIAIOM aJbTEPHATHBU TPATHULIHHAM
aHTHOIOTMKAM € KpOIMBA JBOJOMHA, IO XapaKTEPU3YETHCS BHCOKHM BMiCTOM
JIETKO3aCBOIOBAHMX  O10JIOTIYHO-aKTMBHHUX PEYOBHH 1 CHpHUSE  3HIDKEHHIO
MeINKaMEHTO3HOTO HABAHTA)KEHHS Ha OPTaHi3M KpOJIiB Y IPoIeci IX BUPOILyBaHHS
[15].

Pe3ynbraTn BIacHUX JOCIiIKEHB IMOTEPEIHIX POKIB 3aCBIAUMIN O3UTUBHIH
BIUIMB 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 IMOETHAHOTO 3aCTOCYBAaHHS
3aITUIIAETHCS HEOCTAaTHIM 1 TOTpedye MOTINOICHOTO BUBUCHHS.

MeTa Jp0C]aifKeHHS] — BCTAHOBHUTH BIUIMB KOMIUICKCHOTO BHKOPHUCTaHHS
npobioTuKy Ta ()iToOIOTHKY B TOHNIBII MOJOIHAKY KpOJIB M’SICO-IIKYPKOBOTO
HaIpsMy IPOTYKTHBHOCTI Ha (POPMyYBaHHS iX POCTY, apaMeTpu 0OMiHy TTO)KHBHUX
PEUOBHH B OpraHi3Mi, 3a0iifHi MOKa3HUKH Ta SKICTh M’sca.

Marepianm Ta MeToam JociimkeHHs. ExcrnepumeHTanbHy — poboTy
MPOBOJIMIIM Y BUPOOHUYMX YMOBaX JIOCHIHOI KposliBHUYOI (hepMu Ta 1aboparopil
OLIHKM SIKOCTI KOpPMIB 1 TMpPOAYKTIB TBAPHUHHOTO IOXOJPKEHHS [HCTUTYTY
TBapuHHUITBa HAAH Ha NOMICHOMY MOJIOJHSKY KpOJIB M’SICO-IIKYPKOBOTO
HarpsMy NPOAYKTHBHOCTI. J{i1s mociiqy 3a NIPUHLUIIOM aHAJIOTIB i3 ypaxyBaHHAM
JKHUBOI MacH, BiKy Ta cTaTi copMyBaiu 1Bi rpynu Mooausaky [16]. [lepma rpyma
(koHTpONBEHA) OJepKyBalla OCHOBHHMH pamioH, 30ajJaHCOBaHHH 32 OCHOBHHUMH
NOXXHBHUMH pedoBHHAMH, Il rpyna (mociigHa) — crioKMBaja OCHOBHHH paLlioH i
nmonatkoBo 10 % 3a HOTo MOXHBHICTIO OOPOITHO KPOMUBHU ABOAOMHOI Ta 0,2 T/1
Bou npobiotuk Imynobaktepun D y nepion Bix Biacaaku (45 ni6) o 3a6oro (130
1io).

YTpomoBx IOCTiAy MOJOIHSAK 000X T'PyN 3HAXOAMBCS 32 OZHAKOBHX YMOB
YTpUMaHHA B THIIOBOMY KaIiTaJlbHOMY TpPHUMIIIEHHI B IHIWBIAyaJbHUX
OHOSPYCHHMX CITYACTUX KIITKaX, OOJaJHAHUX YAaIlIKOBUMHU HAaMyBajJKaMH 1
TOMIBHUIIMU Ta 3a0e3NedyBaBcsi KOPMaMH, 3TiIHO 3 PO3POOJIEHUMHU pallioHAMHU,
30aJlaHCOBaHUMH 32 OCHOBHUMH IOXXHBHUMH pEYOBMHAMH. JloCimipKeHHs
MPOBOJIMIIM 32 BUKOPHUCTAaHHs KOMOIHOBaHOTrO Tumy rojiBii. Ilepen ckiamaHHsIM
palioHiB MpOBOAWIM BifOip 3pa3KiB KOPMY 1 BH3HAYaNHMiX XIMIYHHHA CKJIaj] Ta
MOXKUBHY IIHHICTb.

JKusy macy MomomHsKy omiHIoBanu y Bimi 45; 60; 90 1 120 xi6. Ha mincrasi
OTPUMAaHUX pPE3YJBTATIB PO3PAaXOBYBaIN aOCONIOTHUH Ta CEpeJHbOIOO0OBHHA IX
MPUPOCTH.

Jnst BU3HAYEHHS MEPETPaBHOCTI OCHOBHHMX MOXXMBHHUX PEYOBHH KOPMY Ta
3aCBO€HHSI OpraHi3aMoM KpodiB a3ory, Kambuito, ®ocdopy nposenu OanaHcoBHi
nociia. s uporo y Bini 90 ai6 i3 KOXKHOT rpyIH KPOJIiB BAOKPEMUJIH 110 4 TOJIOBH.
[Tin yac mpoBeneHHs NOCIiAYy TBapHH YTPUMYBalW B IHAMBIAyalbHHUX KIITKaXx,
00J1aIHaHUMU TeXHIYHUMH 3ac00aMU Jijist 30MpaHHs Kajy Ta cedi. JlJist 1ociipKeHHs
XiMIYHOTO aHaizy 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 roiB MONOgHAKY (10 3 TOJIOBH CAMIIB i CAMHILIb i3 KOXHOT
rpynu). JKuBa Mmaca, BimiOpaHux s 3a0010 KpOJiB, BIAIOBiZanga cCeperHbOMY
3Ha4YeHHIO 1o Tpymi. [lin yac 3a00r0 Bu3HAYANH: Tiepea3a0iliHy KHUBY Macy, Macy
HapHOT TYIIKH 3 TOJIOBOIO 1 JTiBepoM Ta Oe3 HuX, 3a0iiHuH BuXia, Macy miBepy. [Ticis
MIPOBE/ICHHS KOHTPOJIBHOTO 32000 BimOmWpanu 3pa3kd M’sca IS JOCIHIIKEHHS
XIMI9HOTO CKJIaay Ta TEXHOJOTIYHUX MMOKa3HUKIB.

Otpumanmii  1TMPpoBUK  Marepiasl  0OpoOJIsAIM  METONOM  BapialliitHoi
CTATHCTHKH 32 3aCTOCYBaHHs mporpamuoro 3abesneuenns 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
JAHUX CBIQYUTH NPO TE€, IO BKIIOYEHHS IO PAaIliOHy KPOJIB MOCTIAHOI TPpymH
po0ioTHKY 1 (hiTOOIOTHKY MO3UTHBHO BIUIMHYIIO Ha TIOKA3HUKH iX pocTy. 30KpeMa,
y 60-moboBoMy BiIi, SKHiI XapakTepH3yBaBCS IIJBUIIEHAM DPIBHEM CTPECOBOTO
HaBaHTaKeHHs (epiojT MiCIs 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 Epiofu BUABICHA y HAX IepeBara 30epirmacs, a came,
y 90-1060BOMY BiIli BoHa cTaHoBmiIa 133,5 1 a6o 6,3 % (p<0,05), a y Biri 120 xi6 —
176,5 r a6o 5,6 % (p<0,05).

Tabauus 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 JOCHifHOI rpymu 3adikcoBaHa i 3a IOKa3HUKOM aOCOJOTHOTO
NpUPOCTY X KKUBOT MacH, 301JbLICHHS SKOTO JJAJI0 3MOTY JOCSITTH B HOAAIBIIOMY
BUIIMX 3a01MHMAX KOHIUIIHA. 3araioM 3a mepiogamMmu BHPOIYBaHHS PO30IKHOCTI 3a
BIJITIOBITHUM MMOKA3HUKOM MIX rpyramu craHoBuin 86,8; 39,9143,0 rabo 30,2; 7,1
i4,1 % na kopucth kpodiB Il rpynu, mopiBHsHO 3 poBecHHKaMu | rpymu.

JwHamika cepeqHhOT000BUX MPHPOCTIB KUBOI MaCH MOJIOTHIKY YIPOIOBXK
BHPOIIYBaHHS BiToOparkaia mo1i0Hi 3 MOKa3HHKaMHU a0COIFOTHOTO IPHPOCTY BiKOBI
3MiHH. 30KpeMa, y repiox Bix 45 ni6 mo 60 nid mepeBara KpoIliB TOCTiAHOI TPy 3a
ix BenmyrHaMu cTanoBmia 5,8 T abo 30,4 %, Toxi sk 3a mocsarHeHHs Biky 90 1 120
IO KpoJti TOCIiAHOT TPYIH MajH NepeBary HaJl pOBECHUKAMH KOHTPOJIBHOI TPYIH
BiZlMOBiAHO Jnme Ha 1,4 T B 000X BUMAIKax BikOBUX MOpiBHSIHB a60 7,4 14,0 %.

YIpoaoBsx TOCHi Ty MiAAOCHTIIHI KPOJIi XapaKTepru3yBaucs J00pHM areTUTOM
1 TPaKkTUYHO TOBHICTIO CIOXHWBAIA 3a7aHi KOopM 1 po0aBky. Pesynbrarm
0allaHCOBOTO JOCHIMy Jald 3MOry OUIBII TMOBHO OIIHWUTH €()EeKTHBHICTDH
BUKOPHUCTAHHS KOMIUIEKCHOI KOPMOBOI JJOOABKH B TOJIBIII MOJIOJHSIKY 000X TPYIL.

Boanouyac otpumani gami (Tabn. 2) cBiguath, MmO PiBEHb CIOXHBAHHS
MOKMBHUX PEYOBHH 3aJIEXKHO BiJl HAJIS)KHOCTI TBAPUH JI0 TPpyNH BiapizHsaBcs. Hapasi
HAMOLTBITY KUTBKICTh CHPUX ITOKHBHUX PEYOBHH CITOKUBaB MOIOIHSK 11 mocmimaol
rpyns. 3okpeMa, HUM Oyio CrioxuTo Oijblie cyxoi pedoBunu Ha 11,3 1 (p<0,05),
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cuporo mporeiny — Ha 1,8 r (p<0,01) ta cupoi kiitkoBunu — Ha 4,5 t (p<0,01),
MOPIBHSAHO 3 pOBECHUKaMH I rpymu.

OmHaK KiTBKICHI ITOKA3HUKH CIIOKUBAHHS KOMIUIEKCHOI KOPMOBOI T0OaBKH Ta
KOpMYy HE Jalli BHYECPIHOI XapaKTEPUCTHKH IIOAO ii MPOAYKTHBHOI IIHHOCTi. Y
3B’S3Ky 3 IMM BHHHKIA HEOOXiTHICTh OLIHUTH CTYIIiHb 3aCBOEHHS OPTaHI3MOM
MOKUBHUX PEYOBHUH, IO HATXOAWIH 3 HUMH IO OPTaHi3My MOJIOTHSKY. 3 II€I0
METOI0 Ha MiACTaBi BHW3HAYCHHS CHIBBIJHOIIEHHS KIJIBKOCTI MepeTpaBICHUX
MOKMBHHUX PEYOBHUH JI0 IX HaJAXO/PKEHHS y KOKHIH rpyIli po3paxyBain KoedilieHTH
MepeTPaBHOCTI.

VYcTaHOBIIEHO, IO TOKMBHI PEYOBUHHM KOPMOBOI J100aBKM Ta KOpPMY B
OpraHi3Mi MOJIOAHSKY SIK KOHTPOJIBHOI, TaK 1 OCHIHOI Pyl MEepeTpaBIOBAINCH
JIOCUTHh Jo0Ope, aje MiXK POBECHUKAMH CIIOCTEpIirajid TEBHI, Xo4Ya W HE3HAuHi,
BigMiHHOCTI. HaaxomkeHHs: KOpMOBOT TOOABKH Ta KOPMY 10 OPTaHi3My MOJIOJHAKY
JOCTITHOI TPYNH 3yMOBHIIO BipOTiJHE TiIBUIIEHHS KOe(illi€HTIB MepeTpaBHOCTI
cuporo npoteiny Ha 8,5 % (p<0,05), sk HaHUIHHIIIONO OPraHIYHOTO KOMIIOHEHTY
KOpMy Ta cupoi KiiTkoBuHHU Ha 12,5 % (p<0,05) Ha T/1i TeHACHIIT 1[0/10 301IbIICHHS
MEpPETPABHOCTI CyXOi PEYOBHHH, CHPOTO XKHPY Ta 0€3a30THCTHX EKCTPaKTHBHHUX
peuoBuH Ha 0,5-6,9 %, MOPiBHAHO 3 pOBECHUKaMU KOHTPOJIbHOI rpynu. [1pu ipomy
KOoeilieHTH IepeTPaBHOCTI CyX0i pEYOBHHH Y KPOJIiB 000X TPYIT KOJIHBAIHCS Bij
65,5 % 1o 68,3 %; cuporo npoteiny — Bia 47,6 % no 56,1 %; cuporo xupy — Bif
48,4 % 10 55,5 %; cupoi kiritkoBuHu — Bix 32,1 1o 44,6 % ta BEP — Bin 80,2 % 1o
80,7 %.

Taoauns 2. CepeqHb01000Ba KiTbKiCTh NOKUBHUX PEYOBUH, 1[0 HAMIAILIHN 3
KOPMOM Ta MepeTpaBJieH0 B OPraHi3mi miggocaigHux KpoJis, r/roa; N=8

Hapniitomm 3 kopmowm, r/ront | KoedimienT neperpasrocTi, %
ITokazHuk

I xonTponeHa | II mocmizna| I koHTpONBHA II mocninna
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

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

OmHMM 13 KIFOUOBUX KPUTEPIiiB, M0 Big0oOpaxae 0COOIMBOCTI 0OMiHY pEHOBUH
B Oprai3mi TBapuH, € 0OajmaHc a30Ty. BiH ciiyrye 00’€KTHBHHUM IOKa3HHKOM
610J10TIYHOT TTOBHOLIIHHOCTI KOPMIB palioHy, PiBHA 3aCBOEHHS Ta BHKOPHCTaHHS
A30TOBMICHHX CIIOJIYK, & TaKOX OIOCEPEIIKOBAHO XapaKTepU3y€e IHTEHCHUBHICTh
aHaboniyHUX TporeciB i pocty TBapuH. CamMe TOMY BaXKIIMBHM EJIEMEHTOM
MPOBEICHOI POOOTH MIOAO OIIHKU €()eKTUBHOCTI YAOCKOHAICHOI CHCTEMH TOJIIBII
MOJIOIHSIKY BBaXKaJM BCTaHOBHTH OanaHc a3oTy. OKpiM TOro Ha 3HAYHY yBary
3aCIIyrOBYBaJIM Pe3yJbTaTH BU3HAUYCHHS 0OMiHYy MiHEpaJbHHUX pe4oBuH (Tadi. 3).
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Taouuus 3. Cepennbono6osuii 6ananc azory, Kaasnito ta ®@ocdopy B
miI0CTiTHUX 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 T abo 5,1 % (p<0,05). Anani3
BUJIIJICHHSI a30Ty 3 KaJOM 3acBiJUMB OLTbIII HOro BTPaTH Yy KPOJIB KOHTPOJBHOT
IPYIIH, TOPIBHSHO 3 POBECHUKAMHU JOCIIIHOT IPYITH, PI3HUILS MIXK SIKKMHU CTaHOBHUJIA
0,14 r a60 9,2 %. Ciix 3a3HAYUTH, 110 BHUSBJCHA IepeBara He Majia HEraTUBHOI'O
BIUIMBY Ha TOKa3HUKH IEPETPABHOCTI, OCKUIBKM B OpraHi3Mi KpOJIB JOCIiJHOT
IPYIH KUIBKICTh HEPETPaBICHOro a3oTy Oyina Oubmoro Ha 0,31 r 3a cTaTUCTUYHO
BIPOTiMHOI PI3HMIN IIOJO POBECHHUKIB KOHTpONBHOI Tpymu. [Ipore 3a piBHeM
BUJIUIEHHS a30Ty 3 CEYEI0 MDKIPYNOBHX BIAMIHHOCTEHl He BCTAaHOBJIEHO.
[HTEeHCHBHICTD BiAKIIQJaHHS a30Ty B TiJli Oylia BUIOK y KPOJIB JOCIIIHOI TPpyIH
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 KaJbLilo i
tdbochopy, cepeaHbOT000BHI 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
TakoXX Oyia Ha OOl KPOJIiB AOCHITHOI TPYNH, 3 CTATHCTHYHO BHCOKOBIPOTiIHUM
nepeumeHHsaM Biamosigao Ha 0,31 i 0,02 r. BogHodac migBUIIEHE BUBEICHHS
tdocdopy 3 opranizmy mocuimaux tBapuH Ha 0,09 © 3yMOBHIIO 3MiHHM IMOKa3HUKIB
Horo nepeTpaBHOCTI. 30KpeMa y KpOJIiB 10CHiTHOT TPYIH KUIbKICTh HEPETPABIEHOTO
KanpIito Oyna Oinpmoro Ha 0,20 T, TOAI SIK MepeTpaBHICTH (Gocdopy BHUABMIIACS,
HaBIIAKH, BUILOI0 y TBapuUH KOHTpoabHOI rpynu Ha 0,07 r. 3aramom pe3ynbraTu
6ayaHCOBOTO J0CII/Ty BKa3yIOTh Ha a/IeKBaTHE 3a0e31eueHHs MOJIOHSAKY 000X IpyIl
MOXMBHUMH Ta MiHEpaJIbHUIMH PEYOBUHAMHE Ta €()EKTUBHE IX BUKOPHUCTAHHS.

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 BEJIWYHMHOIO JKHBOI MacH, NIPsSMO BimoOpa)karoTh
e(eKTHBHICTh iX BUPOIIYBAHHS T4 EKOHOMIUHY JOIUIBHICTD YAOCKOHAICHUX YMOB
romismi [17].

OrmiHka >XMBOI MacH KpOJiB Jana 3MOTy OTPUMATH JIHIIE OMOCEPEIKOBAHY
XapaKTEPUCTHKY M’ SICHOI MTPOAYKTUBHOCTI, OCKLIEKA BOHAa HE BpaxOByBaJa 3a0ilHI
MOKAa3HHUKH Ta SKICTh M sica. Haiibinpimm moBHY Ta 00’€KTHBHY iH(GOpMAIIIO 100
M’SCHHX BJACTHBOCTEH MOJIOJHAKY HaJalW PE3yJNbTaTH KOHTPOJIBHOTO 3a00r0
(tabm. 4).

Tadanus 4. Pe3yapTaTi KOHTPOJIBbHOTO 320010 MiIOCTITHUX KPoJiB, N=12

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

nepen - - BHXI, 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 3abiiiHoro Buxoay Ha 1,9 %, MOPIBHAHO 3 POBECHHUKAMHU
KOHTPOJIbHOI FPYIIH.

Buuit piBeHb nepei3adiiiHOT )KMBOT MaCH KPOJIiB JAOCIIIHOT TPy BU3HAYKB
ix mepeBary i 3a Macorw HapHOI TYIIKU. 30KpeMa, Y MOJIOAHSKY JOCIIIHOT Ipynu
Maca IIapHOi TYIIKM 3 TOJIOBOIO Ta JIBEPOM IIEPEBHINYBaja KOHTPOIBHHUX
poBecHUKIB Ha 246,1 T abo 11,4 %, a maca Tymku 6e3 ToJIOBH 1 JIiBepy B HUX Oyna
6inbmoro — ua 220,0 r a6o 12,3 % (p<0,01).

SxicTh M’SCHOT TPOAYKIIi 3HAYHOIO MIpPOI0 BHU3HAYAETHCSA 11 XIMIYHUM
CKJIaJ0oM, OIOJIOTIYHOK  IIHHICTIO Ta  TEXHOJIOIYHHMH  BJIACTUBOCTSIMH.
JlabopaTopHuit aHATI3 3pa3KiB M’sica KPOJIB 000X IPyII MPEJCTABICHO B TAOMHIII 5.

3’sacoBaHO, II0 MacoBa YacTka Oilka B 3pa3kax M’sca MOJIOTHSIKY KpPOJIiB
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 %. CTaTuCTHYIHO OUIBIINI BMICT MAacOBOT YaCTKH JKUPY B
iX KpoJIATHHI 3a0€3MeUnB MiABUIICHHS KaJIOPiHHOCTI OHOTO Kilorpama (dapiury Ha
41,4 xkan ab6o 4,3 %, TOPIBHSHO 3 POBECHHKAMHM KOHTPOJIBHOI TpyIH, aiie
CTAaTHCTHYHO BiPOT1THOT Pi3HUIII MIXK IPyTIaMH1 3a UM MOKAa3HUKOM HE BHSIBJIEHO.

TexHOJIOTIUHI  XapaKTEePUCTHKH M’sica, 30KpEMa BOJIOTOYTPUMYBAJIbHA
3[aTHICTh Ta PIBEHb AKTUBHOI peakiii cepeloBHIa, 3HAXOAWINCI B MeXax
ONTHMAJIGHUX 3HAUeHb: 3a HaWBUINOI BOJOTOYTPHUMYBAJIBbHOI 34aTHOCTI Ta
HaiMEHIIOT KOHIICHTpAIlil 10HIB BOJHIO 3pa3KH KpOJSTHHU, OTPHMAaHi Bif
MonoHsKy 1l rpymm, xapakTepu3yBaacs Kpamoro AKicTio. Take M’sico BUPI3HATIOCS
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TPHUBAJIIIAM TEPMIHOM 30epiraHHs, MOKPANICHUMUA CMAaKOBHUMH BIIACTHBOCTSIMH 1
COKOBHTICTIO, 10 Ma€ BaXJIWBE 3HAYCHHS 3a TOJAIBIIOI TepMidHOI OOpOOKH.
30KkpeMa MOKa3HHK BOJIOTOYTPHUMYBAJIBHOI 3AaTHOCTI Y KPOJIB IOCHIAHOI TrpymnH
MIEPEBHIIYBAB AHAJOTIYHNI y KOHTpOIbHHUX TBapHH Ha 0,92 %, TOxi SIK MOKa3HUK
pH, HaBmaku, B HUX OyB Hmkumii Ha 0,14 % (p<0,01), MOpiBHIHO 3 POBECHUKAMH
KOHTPOJIBHOI TPYNH.

Tab6auus S. XimiuHuii ckiaaja, kanopiiiHa HiHHICTH Ta TeXHOJIOTTUYHI
NMOKA3HUKM 3pa3KiB M’sica miaocaitHuxX 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
Kaopiiisa wrgicTs 1 kr 971,24+10,6 1012,64+12,4
M’sca, KKajl
Bonoroyrpimysaieha 59,03+0,98 59,95:+0,06
3JaTHICTE, %
Kucnotricts, 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 PAI[iOHY Ta ONTUMaJbHUMH MOKAa3HUKAMH XIMIYHOTO CKJIaIy
M’sica.

BucHOBKM i mepcneKTHBM AOCTiIKeHb. BU3HA4eHO MO3UTHBHUN BIUIUB
MOETHAHOTO BUKOPHUCTAHHSI JIOCHI/PKYBaHOT KOPMOBOI 100aBKH iMyHOOakTepuHy D
Ta OOpOIIHA 3 KPOIIMBH JIBOJIOMHOI HAa MOJIOHSKY KpouiB. JKuBa Maca repej 3a00em
y IOCTIIIHOTO MOJIOAHSKY Oyiia Oinbiioro Ha 8,0 %, Maca mapHOi TYIIKH 63 roJI0BH
imiBepy 12,3 %, Tozi Ik 3a MACOBUMHM YacTKaMH OiJ1Ka 1 )Kupy y BiiOpaHuX 3pa3kax
KPOJLITHHU pi3HUI cTaHoBmiIa BignoBimHo 0,28 i 0,26 % Ha iX KOPHCTB.
Y CcTaHOBIIEHO, IO IO OPTaHi3My MOJIOIHSKY JOCIITHOI TPYITH HAIIHIIUIO BipOTiHO
Oinble CyXOi PEYOBMHH, CHUPOTO MPOTEIHY, CHPOTO XKHpPY, CHUpOi KIITKOBHHH,
KOe(IIiEHTH TEPEeTPaBHOCTI SIKNX TAaKOXK OyJIM BUIMH, TIOPiBHSIHO 3 KOHTPOJILHOIO
TpyTIOLO.

OtpuMaHi pe3ynbTaTH B NEPCHEKTHBI JAIOTh 3MOTY CYTTEBO PO3IIUPUTH
KOPMOBY 0a3y Traiy3i KpOJiBHHIITBA Ta MOTJIMOWTH Cy9acHi ysABICHHS PO CTATEBO-
BIKOBI BIiIMIHHOCTI y (hopMyBaHHI MPOAYKTHBHOCTI, 0OMiHy pPEe4OBHH, KiIbKICHOTO
1 SKICHOTO CKJagy M’ SICHOI TNPOAyKHii KPOJiB 3a BHUKOPHCTAaHHA B TOMIBII
KOMIUIEKCHOI ~ KOpMOBOi  J100aBkW. [3 MeTO0  MiJABUINEHHS TOKAa3HUKIB
HPOJYKTUBHOCTI PEKOMEH Iy €ThCS IO€THAHE BUKOPUCTAHHS B TOJIIBJII TPOOIOTHYHOT
KOpMOBOi 100aBkH iMyHOOakTepuHy D Ta ¢itobioTnunHoi nobGaBku OopomHa 3
KPONMBHU JBOAOMHOI y KilbKocTi BiamoinHo 0,2 r/1 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

1Korkh O. V., 2%Shablya V. P.,3Shablya P. V.,!Korkh I. V.

I ivestock farming Institute of NAAS, Kharkiv, Ukraine,
ZState Biotechnological University, Kharkiv, Ukraine,
3Institute of Pig Breeding and Agro-Industrial Production, NAAS, Poltava,
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

'9eprenko 0.M., dokmop c-2 Hayk, npogecop,
1Fi6epT B.L., maeicmp,

2Corniuenko FO.M., kandudam c-2 HayK,
3CraserpKa P. B., dokmop c-2 HayK, npogecop,
2Hepecenko A.B., kaHOudam eKoHOM. HayK,
>Mesenuesa JI.M.. kaHdudam 6ionoe. HaVK.
2Bosnotyk O.B., kKaHoudam c-2 Hayk,
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1 [TninpoecbKuil depatcasHuil azpapHo-eKoHoMiuHull yHisepcumem, chernenko.o.m@dsau.dp.ua
2Yepkacbka docnidna cmanyis 6iopecypcie HAAH, sotnichenko.yulya@gmail.com

3 BinoyepkigcbKuil HayioHaabHUll azpapHuil yHieepcumem, rstavetska@gmail.com

Hageoeno pesynomamu oyinku 6nIUGY IHMEHCUBHOCI OCGIMIEHOCMI
NPOMASOM CEIMNI08020 OHA HA NPOOYKMUBHI AKOCMI KPOJI6 NOPOOU NOAMABCHLKE
cpibno. JJocniodcenHs npo8oOUNUCs HA NO20MI8 T Kporie nopoou NONMABCHKe
cpibno Yepracvkoeo peciony Ha 643l eKcnepumMeHmManbHOI  Kpoiegepmu
Yepkacwvkoi docnionoi cmanyii 6iopecypcie HAAH. 32iono 3 300c2icieniunumu
HOpMAMU, MIHIMATIbHA IHMEHCUBHICMb c8imia 07 Kpoauyb cmanosums 00 50 JIk
(EFSA). Leti pisenv HeobXiOHUll Onsi  GI3yANbHO20 KOHMAKMY  MEAPUH,
00CNI0JNCEHHS  HABKOAUWHBLO2O — Cepeoosuuya ma OeMoHCmpayii  akxmueHoi
nogedinku. Ceoimu 0OCHIONCEHHAMU MU 008U, WO 30iIbUIEHHS THMEHCUBHOCMI
0CBIMAeHHA NO3UMUBHO GNIUBAE 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 minimanona — 8 2onig), sanaiowiosanicmo camox (98 %) ompumanu 3a
inmencugnocmi oceimaenns 100 JIx. Hatieipuii nokasHuku niooyocmi OmpumaHo
6 KOHMPOIbHIU 2pyni, Oe MeapuHu 3aruwuiuce npu ocgimientni ¢ 30 Jlk, sxe
BUKOPUCIOBYEMbCS 6 OCHOGHOMY 'y 2pynax 6ioeodieni. 3a makux ymoe
3anaiOHI08aHICMb 8i0 NEPUI020 OCIMeHIHHA cmanosuna auwe 12 % — i3 cepedHnim
suxooom 7,8 kponensm na camxy (maxcumanvha Kitbkicms 6 2nizoi 9 i MinimanbHa
— 3 20106uU. 3a 0OHAKOBUX YMOB MEMNEPAMYPHOZO PENCUMY, YMO8 200i6ni ma
ympumanns (3a UHAMKOM (PaAKMOPY 0CEIMACHOCME) CNOCMePi2anact GIOMIHHICIND
3a wacmkoio 36epedicenocmi 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 océimnentsa y 100 JIk. Makcumanvho 8ucoKi NOKAZHUKU OMPUMAHO
ceped Kporemamox 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 JIk eipociono nepesadicanu
PDOBECHUKIE 34 NOKA3HUKAMU JICUBOI MACU Gakxmuuno y 6ci 6iK08I nepioou.
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CepeoHiti nokasHux abCcomomHo20 NPUpoOCmy 3a nepioo SUPOWYE8anHs y 2pyni
Kponig 0e 3acmocogysanu inmencugnicms oceimnennss 30 Jlx cxnas 2952,5+23,50
2. 3a inmencuenocmi oceimnennsi 100 Jlx — nonao 3321,4+18,97 ¢, wo na 12,5 %
Oinbuie 6i0 KoHmpoarw. YV camyie ma KpOIUHOK SUPOWEHUX 3d pi3HOT
IHMEHCUBHOCII OCBIMLECHHSL BUABTICHO BIPOIORY Pi3HUYIO 30 00X8amoMm epyoeil (6i0
2,3 00 3,4 cm), dosacunoro mynyba (6id 2,3 i 2,4 cm) ma indexcom 36umocmi (8i0
2,5 00 5,1 %). Pemonmmuuti MOJIOOHAK KPOJi6 NOPOOU NOIMABCHKE CPIOI0 3a YMOB
30inbUEeH ST IHMEHCUBHOCIT OCBIMNIEHHS NPOMSA2OM CEIMI06020 OHsL MAG He Juule
OLbW IHMEHCUBHUL picm, A Tl Kpawull po36UmoK miid.

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

Beryn. 3HayHa poss y 3a0e3n€UYeHHI JII0JICTBA IPOJOBOJIBCTBOM, XyTPSIHUMHU
BHUpOOaMH Ta IMyXOBOIO CHPOBHHOIO BiJ(Be/IcHA KPOIiBHUITBY. CTaHOM Ha CHOTOMHI
B YKpaiHi cepeaHbOpiuHE BUPOOHUITBO KPOISATHHHU CKJIAAA€ ONMM3bKO 25 THC. TOH,
Ha oxHoro MemkaHns 0,640 xr y skuBiit Ba3i. B Ykpaini Ha chOr0JHI YMMala 9acTKa
TIOTOJIiB’ ST KPOJIiB CKOHIIEHTPOBAaHA B IPUBATHUX CEJSTHCHKUX I'OCIIOIAPCTBAX 1 CATAE
1,2...1,3 MIIH MaTOYHOTO i PEMOHTHOTO MOTOIIB’S, a pemTa — Y (epMepChbKUX
TOCIOapCTBax Pi3HOI POPMHU BIACHOCTI i TocofapioBanHs [ 1, 2].

Sk BKasyloThb poOoTH OaraThboX BYEHHX Yy Taly3i KpOJIBHHUITBA Ha
(dhopMyBaHHS MPOAYKTUBHOCTI TBApPUH BILTHBAE Psij (PAaKTOPIB, K 30BHINIHIX TaK 1
TCHOTHMOBHUX. JlOCHiAMBINIK 1 3HAIOYM X €(PEKTHBHICTh, MOXHA MPOrHO3YBAaTH
NPOIYKTUBHICTH TBapHH [3].

HanpsiM mpoMHCIIOBOTO KPOJIBHHIITBA B YKpalHi Mae IOCHTh OOMEKCHHIM
PO3BUTOK, CaMe Yepe3 HEJOCTaTHIO KUIbKICTh BIIPOBA/DKEHHS CYyYaCHHX HAyKOBHX
po3pobok [4]. OgHUM i3 HaWBaXXJTUBIIIUX CYYaCHUX EJIEMEHTIB TEXHOIOTII mpHu
YTpUMaHHI KpOJIB caMe IPOMHUCIOBHM CIIOCOOOM € CBITIIOBHHA peXHM. Y
Cy4acHOMY IPOMHCIOBOMY KPOJIIBHUIITBI OCBITJIIEHHS BUKOPHCTOBYIOTH SIK OJIMH 13
YUHHUKIB, 10 320€3MeIyI0Th HOPMAIIbHY KUTTENISUTEHICTD KPOJIB, & TAKOXK YHHUTH
3HAYHUH{ BIUIMB Ha 3POCTAHHS, PO3BHUTOK, IPOXYKTUBHY Ta BiJTBOPIOBAILHY
3natHicTh [4, 5, 6]. TOMy OCHOBHHM 3aBJaHHSM Ha ChOTOIHI JJISI KPOJIiBHUKIB
JIMIIAIOThCS THUTAHHS 3a0€3MeUeHHs] Ta BIPOBAKEHHS! HOBITHIX TEXHOJIOTIH, 110
CIpsIMOBaHI Ha 301JIbLICHHS BUPOOHUIITBA TPOAYKIII KPOJIBHHITBA HAMBHUIIOT
skocTi [7].

[Ipu BuKOpHCTaHHI OaraTosipyCHMUX KIITKOBHX OaTapeil BHHHUKAae mpobiiema
Pi3KOTO 3HMKEHHI OCBITJICHHS B CEPEIMHI KITITOK, @ TAKOK 3MEHIITYEThCS 3aralbHII
noBiTpooOMiH. [[yis 3amo0iraHHs MbOT0, iCHY€ HEOOXIHICTh B HASBHOCTI CKIIATHOL
TEXHIYHOT 0a3H, AJIs SIKICHOTO 3a0e3Me4eHHs] CHCTEMH BEHTHJIANIT Ta OCBITJICHHS B
npumMimieHHi [8].

SIKmo B KpiNbYaTHUKY HEJOCTaTHBO CBITJIA, 1€ MOXE IOPYLIUTH
penpoayKTHBHY (DYHKIIIO TBapHH, & BIJICYTHICTh COHSYHOTO CBITJIa NMPHU3BEIE 10
3HIDKEHHS CHHTE3Yy MAEAKHX BITaMiHIB, IO MiABHIINTH PH3UK 3aXBOPIOBAHHS.
Bognouac kpomiB moTpibHO 00epiraTtu BiJl MPSIMUX COHAYHHUX MIPOMEHIB, OCKITBKHI
iXHIM BIUIMB NMPHU3BOIUTH 0 COHAYHMX OIIKIB, TiMepTepMii, 3amaieHHs] CIM30BO1
000JI0HKH, a B pe3ynbTati — 10 ciinotu [9].
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TpuBanicte CBITIOBOrO MAHSA ISl KpOJIB Mae ckiagatid 16-18 romus.
JloTpuMaHHS TakoTO PEXUMY JJO3BOJUTH NPAaBWIBHO (YHKIIIOHYBAaTH iXHil
ropMoHanpHIM cucremi. Ilim 9ac BimromiBimi KpodiB Ha M'SCO KITKH JITIIIe
po3TanryBaTH B 3aTIHCHWX MICIfX, a PENPONYKTHBHE IOTONIB'S TPUMAIOTh Y
cBiTIimmMX npumimernsx [10].

Bararo mociimHUKIB BUSBWIMA 3B S30K MK TPHBAIICTIO CBITJIOBOTO THS i
MPOAYKTHBHICTIO. 3MiHa 8-TOAMHHOTO CBiTia Ha |6-TomWHHE 32 BiciM JHIB /10
3aIuTiiHeHHS e()EKTUBHO MiJBHIIYE 3aIUTiAHIOBaHICTh. Jl03piBaHHS XyTpa KPOJIMKIB
nopoju Pexc MokHa IPUCKOPHUTH, a HOTO SIKICTh MOKPALUTH, 3MIHUBIIN CBITIOBHI
nepios 3 MOBroro Ha KOpoTkuid [11]. BUpOOHUIITBO BOBHHM aHTOPCHKUX KPOJHUKIB
MOXHa 30UIBIINTH, CKOPOTHBINM CBiTIIOBUH mepion [12]. CimioBi pexumu
3aCTOCOBYIOTBCS ISl PI3HMX Ll Ha Kponedpepmax. IloTpiOHI momanbii
JOCTIKCHHST BIUIMBY IHTCHCHBHOCTI CBITJIa, KOJIbOPY Ta CBITJIOJIOJHOTO
OCBITJICHHS Ha SAKiCHI Ta KUTBKICHI O3HAKH MPOIYKTUBHOCTI KPOJIHKIB.

AxkTyanapHicTb. OTHIM i3 HaHBaXXIMBIMINX CYYaCHUX €JIEMEHTIB TEXHOIOTI1
IpU yTPUMaHHI KPOJIiB caMe HPOMHCIOBHUM CIIOCOOOM € CBITJIOBHH pEXHM. Y
Cy4YacHOMY IPOMHCIOBOMY KPOJIIBHHLITBI OCBITJIIEHHS BUKOPHCTOBYIOTH SIK OZIMH 13
YHUHHUKIB, 10 320€311eIyI0Th HOPMAIIbHY KUTTENISUTBHICTD KPOJIB, & TAKOXK YHHUTH
3HAYHUH BIUIMB Ha 3POCTaHHS, PO3BHTOK, MPOIYKTHUBHY Ta BiATBOPIOBAJIbHY
3JIaTHICTB.

Meta nocaimxenns. J{ocaiinTy BIUIMB IHTEHCUBHOCTI OCBITJICHHSI IPOTATOM
CBITJIOBOTO JIHS Ha MTPOJIyKTUBHI SIKOCTI KPOJIiB IMOPOAH IOJITABChKE CPibIIo.

O0’exkt i mpeamer pnocaimkeHHss. OO’ €KTOM JOCHTIKCHHS € BIUIAB
TPUBAJIOCTI CBITJIOBOTO JIHS Ta IHTEHCHBHOCTI OCBITJICHHSI Ha NMPOAYKTHUBHI SKOCTI
KPOJIB TOPOAH ITONITaBChKe cpibio. [Ipeamer nociiKeHHs - TPUBAIICTH CBITIIOBOTO
JTHsI, IHTEHCHBHICTh OCBITJICHHS, (D)YHKIIiS BIITBOPEHHS 1 M’SCHA TPOIYKTHBHICTh
KPOJIB.

Martepiann i MmeToau gocaikens. J(oCTiIKeHHS TPOBOIMIIKCS Ha MTOTOMIB 1
KpPOJIB TOPOAM TONTaBChbKe cpidmo  Yepkackkoro perioHy Ha  0asi
eKCIIepUMCEHTANBHOT KpoleepMu Uepkachkoi HOCHITHOI cTaHIl Oiopecypcis
HAAH.

VY mporeci BUKOHaHHS! pOOOTH 3aCTOCOBaHI 300TEXHIYHI METOAMN JOCHIKEHb.
M’sicHy NPOAYKTHMBHICTh Ta BIATBOPHY 3[aTHICTh KpPOJIB BH3HAuUaJd 3a JaHUMHU
300TEXHIYHOT0 OOJIIKY 3riHO 1HCTpYKLIl 3 OoHiTyBaHHsS KpouiB [13]. Onepxani
MaTepiali  HAyKOBHX JOCITI/PKeHb OOpOOIsIMCS MeToJaMH  MaTeMaTHIHOL
CTATHCTHKH 3ac00aMK IPOTPaMHOTo makeTy «Statistica — 6.1» ta Excel (Microsoft
Office 2010) [14].

Hocninm mpoBeneHi B Jekinbka eramiB. Ilepmmit eranm chopmoBano 4
JOCIITHUX TPYITH, TI0 25 caMUIlb B KOXKHIH, 3 CEPEAHBOI0 JKUBOKO Macoro 3,2-3,5 K.
Jis 4ucToTH N0CIiny TBapHHM YyTPUMYBAJIMCh B OKPEMOMY NpHMimieHHi. Micis
YTPUMaHHS BCiX KOHTPOJBHUX TPyl OyJIM pO3MEXKOBaHI IIUIFHOIO TEMHOIO
TkaanHOIO. KokHa BimmineHa Kkomipka Oyna oOnagHaHa crieliadi30BaHUMHU
JaMIlaMy 3 Pi3HOI0 iHTeHCHBHICTIO ocBiTiienns (30, 50, 75, 100 JIk). Tpusamicts
CBITJIOBOTO JHS CTaHOBWJA 14 roJvWH Ha TIOYATKy JOCIiAY, 3 TIOJOBXKEHHSIM 10 16
TOJIMH 3a 7 MHIB 10 MpOBeAeHHS ociMeHiHHs. Jlocmin TpuBaB 1 pik, B MeXax SKOTO
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OyJ10 oTprMano 7 okpodiiB. OCiMEHIHHS MPOBOAWIN Ha 18 IeHb MiciIs MONepeHBOr0
OKpOJTy, BiZUTy4eHHS MOJIOIHSKY Bil KPOJIEMATOK IPOBOAWIH Y Birli 42 THIB.

Jpyruii etan BKIIOYa€ NOCTIHKEHHS POCTY 1 PO3BUTKY MOJOAHSAKY IIIIIXOM
IIOMICSIYHOTO 3Ba)KYBaHHS KOKHOI TBapWHH BpaHI Ha mepmry, 30, 60, 90 Ta 120
no0y 3 BH3HAYCHHSM IIOKAa3HHWKIB MacH Tijla, CEepeIHhOJOO0OBUX IPHUPOCTIB,
BHUMIPIOBaHHSM JTOBKUHH TyIyOa i 00xBaTy rpyzaei y Moiomusky 80 TBapuH. JKuBa
Maca TpH 3HATTI 3 BHPOIIYBaHHSA (BIATOMIBJI) BCTAaHOBIIOBAIACA MIIIXOM
3Ba)KyBaHHS PAHKOM JI0 FOJiBJi. /{711 BU3SHAYCHHS MOJIOYHOCTI MaTOK BECh MPHUILTI]
(rHi3110) 3BaXKyBaJIM MPH HAPOPKEHHI Ta Ha 21 JeHb, MOTIM 3HAXOIMIH PI3HHIO B
Maci MiXK BIKOBUMH TpyIaMH IIPHUILIONY, MICIISl YOTO OTPUMAaHY PI3HHIII0 MHOKHUIU
Ha Koe(irieHT 2 (BCTAHOBJIEHO, IO HA | T MPUPOCTY KPOJIECHAT BUTPAYAETHCSA 2 T
Mouoka) [15].

PesyabraTu gociaizkenHsi Ta ix odropopeHHsi. MiHIMaJIBHO JIOMYCTHMUI
MOPIT OCBITICHHS U KPOJNIB OyB BH3HAUCHWH CIIHPAIOYNCh HAa TEXHOIOTIUHI
pekomenaanii y mexax 30 JIk (koHTposbHa), aj1st 1- T J0CHiIHOT TpyH OCBITIICHHS
BcTaHOBWIHN ¥ Mexax 50 JIk, ms 2-1y mexax 75 JIk, 1 g 3-1 mocmigroi y 100 JIk 3
3araJbHOI0 TPUBANICTIO CBITOBOTO JHSA y 14 ToawH 3 HOro MOJOBXKEHHSM 10 16
TOIVH 3a 7 JHIB J0 MPOBEICHHS IITYYHOTO OciMeHiHHA. OCIMEHIHHA KpPOJIEMaTOK
MIPOBOIMIIN 110 TOCATHEHHIO HUMH 150-1erH0T0 BiKy micis 30-TH qeHHoi aganTarii
JIO BiMOBIAHOT IHTEHCHBHOCTI OCBiT/IOBaHHs (Tab. 1).

Taoauns 1. [loka3HUKHU BiITBOPEeHHS KPOJIHIb 32 Pi3HOIO CTYNEHIO
ocBiTiienns;, X = SD; n =25

CepenHsl KUTBKICTh NPHILIONY Ha CAMKY 3@ OKPLJ, TOJI. Cepenns
KIJIbKICTB

I'pyna . . . . . . 32 6
1-i 2-i 3-i 4-i1 5-i 6-i OKPOTiB,

TOJI.
gg'ﬁf"”"“a 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'oﬂj‘;im“a 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:; j‘fKCmHa 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
[1'&))};’;”"1”3 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 Tpymi npu iHTeHCHBHOCTI ocBiTieHHS B 100 JIk. 3amminHIOBaHICTH
caMoOK y 1i# rpymi nepeBuiryBaia 98 % i3 cepenHiM BUXOJ0M KPOJICHAT Ha CAMKY
10,8 romniB (MakcuManbHa KiTbKiCTh B THI3I 15 i MiHiMabHaA — 8 TOJTIB). SHIKCHHS
iHTeHCHBHOCTI ocBiTIeHHA 10 75 JIKk y II- mocmimHii rpymi 3yMOBIIOBAIO 3HIKEHHS
TUIOIIOYOCTI KPOJIMIB: BiJICOTOK 3aIUTIHEHOCTI CaMOK Bijl MEPLIOTrO IapyBaHHS
3HIDKYBABCsI 10 93 % i3 cepenHiM BUXOJOM KpOJIeHAT 9,6 (MakcHManbHa KiTbKiCTh
B rHi3ail 13 1 MiHiManbHA — 7 roniB). Halripini moka3HUKH MII0/1I090CTi OTPUMAHO B
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KOHTPOJIbHIH TpyIl, A€ TBapuMHM 3adumMiInch npu ocBimienHi B 30 Jlk, ske
BUKOPUCTOBYETBCSI B OCHOBHOMY Yy Tpymax Biaromismi. 3a Takux yMOB
3aIDTiIHIOBAHICTh BiJl MEPIIOT0 OCIMEHIHHS cTaHOBWIIA jumie 72 % — i3 cepenHiM
BUXOJIOM 7,8 KpOJICHST Ha caMKy (MakCHMalbHa KiTbKICTh B THi3I 9 1 MiHiMaIbHA
— 3 TOJIOBH).

JpyTy 9acTHHY JOCIi Ty TPOBOIMIIH AJIS OI[IHKH BIUIMBY Pi3HOI IHTEHCHBHOCTI
OCBITJIEHHS Ha SKICHI ITOKa3HWKH THI3JIOBOrO IOTOJIB’S Ta MOJIOYHICTH CaMOK
(Tabum. 2).

Tabauus 2. BinTBopioBaJibHi Ta MaTepUHCHKI AKOCTI KPOJIHIb, 110
YTPUMYBAJHCS 32 Pi3HOr0 CTYNEHIO OCBiTJIeHHs, N = 25

I'pyna
IMoxkasuuk KOHTpONbHa | I- mocmigHa 1I- mocmigna III- nocmigua
30 JIx 50 JIx 75 JIx 100 JIx
BararommiaHicTs, roi 7,8+0,65 8,5+0,52 9,6+0,64" 10,8+0,44"

Maca rai3ga npu
HapOKEHHi, T
Maca ruizna B 21 nens, 1 2371,5+62,44 | 2865+52,81 | 3654+81,62 |4167,4+75,22""

30epeKEeHICTh MPUILIOY
JI0 BiJUTy4YeHHs, %

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"

Moao4HiCTE

3714,4+75,31 | 4538,6+63,52 | 5950,2+84,07™" | 6789,2+9,22™""
KpOJIEMATOK, T

Maca kposieHsITU Ipu

. 65,93+4,201 | 70,08+0,901 | 70,72+1,401 71,56+2,104
HapOJKEHHI, T

Maca kposiensitu B 21

JeHb, T 304,0+27,31 | 337,1+15,61 | 380,6+13,22" | 385,8+15,52™

BcraHoBieHO, 110 BUKOPUCTAHHS IHTEHCUBHOTO OCBITIICHHS IPOTSATOM BCi€l
BariTHOCTI KPOJIMIb CHIPUSIIO HAPOKEHHIO HE JIMIIEe OLIBINOT KIIbKOCTI KPOJICHST a
i BT 1X skuBid Maci. Y III- gocmifgHii rpymi 3a MAaKCHMaabHOTO OCBITJICHHS B
100 JIk maca KpOJEHSTH MPH HAPOKEHHI mepeBwuiyBana 70 T mpotu (65,9344,2 1)
y IpyIi KOHTPOJIIO.

3a 0JJTHAKOBHX YMOB TEMITEPATYPHOTO PEKUMY, YMOB TOIiBIi Ta yTpUMaHHs (3a
BUHATKOM (DaKTOPY OCBITICHOCTI) CIOCTEpiramach BiAMIHHICTH 3a YacTKOIO
30epeKECHOCTI MPUILIONY B THI3AI A0 BIAMy4YeHHS. [3 301IBIICHHAM MOKa3HHUKA
IHTEHCHBHOCT] OCBITJICHHS 301JIbIIIYBaBCsI MOKAa3HUK 30€peXeHOCTI NPHUIIONY: BiJ
85,3% B rpymi xouTpomo 10 95,2 % B IlI- mocmignii Tpyni 3a iHTEHCHBHOCTI
ocsiTiienHs y 100 JIk.

Sk BHIHO 3 pe3ynbTaTiB JOCHTIPKEHb 30UTBIICHHS IHTCHCHBHOCTI OCBITIICHHS
CIIPHSJIO 3POCTAHHIO PIBHSA MOJIOYHOCTI KpoJemMaToK. MakCHMalbHO BHCOKI
MOKa3HUKH OTPUMaHoO cepen kposiemarok I1- ta I11- mocmigHux rpyr, sIKi CTAHOBUIIN
Bix 5950,4+84,7 v no 6789,2+9,22 r. BinnoBiHO B IIUX rpynax OTPUMAHO BipOTiTHO
BUIIII 3HAYEHHS 32 MacoIo THi3xa B 21 JIeHb.

YMOBH pPO3BHTKY B Iepioji NPEHATAJIFHOTO OHTOTEHEe3y Ta IiJCHCHOTO
nepiogy 6araTo B YOMy BH3HAYalOTh TMOJAIBINI KUTTE3AATHI Ta TUIEMiHHI SIKOCTI
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noroyie’s. Jly)ke BeJlMKE 3HAYCHHS MPH PO3BEICHI KPOJIB NPUAUISETHCS Came
BHPOIIYBaHHIO PEMOHTHOTO MOToNiB 1. HamMu mpoBeneHo NoCiiKeHHS THHAMIKT
HaOOpy XWBOI MacH y KpOIiB, AKi Oyim OTpHMaHI Bil KpOJIEMAaTOK B YMOBax
noTepeIHpOTO Jociiny (tabm. 3).

Tabauus 3. /lunamika ;KMBOT MACH KPOJICHST BUPOIEHUX 32 Pi3HUX CTyIEHiB
ocBiTieHHs, r; n=60; X £ SD

. . I'pyna
BikoBuit ; - -
nepion KOHTpOJIBHA I- mocmigna II- mocmigna III- nocnimna
30 JIx 50 JIx 75 JIx 100 JIx

Tpu . 65,93+4,201 70,08+0,901 70,72+1,401 71,56+2,104
HapOPKCHHI
15 ni6 258,748,91 263,3+7,31 285,7+9,61" 300,8+7,52"
30 ni6 584,6+£15,41 623,2+11,71 635,5+11,40 682,948,22"
45 ni6 1374,5+£23,20 1418,3+21,92 | 1479,4+18,50" | 1523,9+16,88™"
60 116 1843,67+17,66 | 1935,3+25,21 | 2027,1+18,52" 2216,5+21,81"
75 nib 2585,8+26,88 2683,4422,90 | 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™

Sk BigoMo, IpoMipH Ta iHIeKcH OyIOBH Tiia € OibII TOYHUMH ITOKa3HUKAMHU
pPOCTY TBapuH 3aBISKU CBOIi mocrtiiiHocTi. Hamu mocmimkeni npomipu (o0xBar
rpyzeil 3a JonaTkaMu, JOBXHHA TyJyOy Ta HIMPUHA MOIEPEKy) Ta PO3paxOBaHO
iHAEKC 30MTOCTI MOJOAHSAKY KpOJIiB IMOPOJIHU TOJITABChKE cpibino y 60-Tu neHHOMY
Birli (Tabi. 4).

Taoauns 4. [Ipomipu Ta iHgexc 30MTOCTI KPOJIeHAT BUPOLIEHUX 32 Pi3HUX
CTYNeHiB ocBiTiieHHs1, n=60; X = SD

IMpowmip, cm
Toyia = Innexc
py 00XBart rpyeii 3a JIOBXKMHA IMpUHA s6uTocTi, %
JTIOMaTKaMu Tyny6a MOTIEPEKy

KonTponbaa 30 JIk 21,1+0,11 36,5+0,72 4,5+0,08 57,8+1,12
I- nocniana 50 JIk 21,5+0,32 37,2+0,66 4,6£0,09 57,8+41,11
II- nocmimua 75 JIk 23,4+0,13" 38,8+0,51 4,8+0,14 60,3+1,33"
MI- nocmigna 100 JIx |  24,5+0,27* 38,9+0,87 5,2+0,15" 62,9+1,17"

PeMOHTHMIT MOJIONHAK KpOJIB TOpOJXM TMOJNTaBCbKe cpibio 3a yMmoB
301IBIICHHS] IHTEHCHUBHOCTI OCBITJIEHHS NPOTSTOM CBITJIOBOTO JHS MaB HeE JIMIIE
OiTBII IHTEHCHBHUI PIiCT, Ha IO BKa3yBaJH ITOKa3HUKH KUBOI MacH, a il IIBUALIHIA
PO3BHTOK, IIPO III0 MOKHA POOUTH BUCHOBOK BHXOSIYH 3 OTPUMAHUX ITPOMIpIB Tija.
V caMiliB Ta KpOJIMYOK BUPOIIEHUX 32 Pi3HOI iHTEHCHUBHOCTI OCBITJICHHS BHSIBJICHO
BiporigHy pi3HHUIIO 32 06XBaTOM rpyaeit (Bix 2,3 1o 3,4 cm), 1oBxUHOO Tyay6a (Big
2,31 2,4 cm) ta ingekcom 36urocti (Bix 2,5 mo 5,1 %).

3MiHa IHTEHCHBHOCTI J1OOOBOTO OCBITJIIEHHS IIPOTSTOM J00M BIUIMBAE Ha
MOBE/IiHKY, (i310JI0Ti4HI MapaMeTpy, penpoAyKTHBHY Ta AESKI 1HII MPOJXyKTHBHI
O3HaKM KPOJIMKIB. 3TiJJHO 3 300Tiri€HIYHUMH HOPMaMH, MiHIMaJlbHa IHTEHCUBHICTh
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cBitma st kponuubs ctaHoBuTh 70 50 JIk (EFSA (E€Bpomeiicbke areHTCTBO 3
Oe3mexn xapuyoBux mpoxaykriB) Journal, 2005). Lleii piBeHp HEOOXimHWHA I
BI3yaJIbHOTO KOHTAaKTy TBapHH, IOCITI[HKCHHS HABKOJMIIHBOTO CEPENOBHINA Ta
JIEMOHCTpamii akTHBHOI MOBEIiHKW. Hammi mocmimkeHHS CBigdaTh Tpo Te, IO
301IbIICHAS IHTEHCUBHOCTI OCBITIICHHS IIO3UTHBHO BIUIMBAE HA MPOSB TEHETUIHOTO
MIOTEHINialy TBApHUH i 3a0e31edye 3pOCTaHHS PiBHS MPOIYKTUBHOCTI.

BucHoBku. JlocmimKeHHAMH IOBENEHO CTUMYJIOIOUMAN BIUIMB ITOKa3HUKA
OCBITJICHHSI Ha MPOJYKTUBHI SKOCTI KPOJEMATOK Ta BiJr0OMiBEIBHOTO MOJIOTHSKY,
IO JIa€ 3MOTY OOTPYHTYBATH MOULIBHICTh HOT0 BUKOPHCTAHHS MPU BUPOIIYBaHHI
KposiB Ha M’sco. BukopucranHs ocBimieHHs y napamerpax B 100 JIk crpusie
MiJBUIICHHIO TPOMYKTHBHUX SKOCTEH KpOJEMAaTOK Ta IHTEHCHBHOCTI POTY i
PO3BUTKY PEMOHTHOTO MOJIOJHSKY:

- MiJBUIICHHIO 3aILTiIHIOYO0T 3JaTHOCTI KPOJIHUIh, IO 3pocTae 10 98%;

- MIBUIICHHIO 30€peXEeHOCTI THi3Aa Ta 30UIbIICHHS BUXOIY MPUILIONY Ha
7,3% Ta 38,5% B MOPIBHIHHI 3 KOHTPOJILHOIO TPYTIOL;

- CepeHii MOKa3HUK a0CONIOTHOTO MIPHUPOCTY 32 BECh MEPio ] BUPOIIYBaHHS y
KpPOJIB KOHTPOJBHOI Tpymu ckimaB 2952.5+2350 r, y IHl-mocmimuaoi rpymu
3321,4+18,97 r, mo Ha 12,5 % 6inbiue, II-gocmiguoi 3136,6+23,81 r, mo Ha 6,2%
OiNTpIIIe BiZ KOHTPOJBHHOI.
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THE INFLUENCE OF LIGHTING INTENSITY IN THE RABBIT
HUSBANDRY ON THE PRODUCTIVE QUALITIES OF RABBITS OF THE
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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 vyield,
preservation.
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M’SICHA ITPOAYKTUBHICTD I AKICTb M’SICA KPOJIEHST 3A
BUKOPUCTAHHS YACTOIMIOPOJHUX CAMIIB Y KPOCI

SAxy6ens T.B., dokmop ¢inocogii 3 meapunnuymea,
BoukoB B.M., kauo. c.-e. nayk., doyenm,
Owmenpuyk J1.0., 3006y6auka suwjoi oceimu macicmepcbko2o pieHsi.

Hayionanvuuti ynieepcumem biopecypcis i npupodoxopucmyeants Yxpainu,
m. Kuis, tarasyakubets@nubip.edu.ua

Y pobomi euceimaeno pesyremamu HAYKOGUX OOCHIOHNCEHbL M SICHOT
NPOOYKMUBHOCHIT KPOIUKIB, AKI NOXOOUMU 8I0 PI3HUX cAMyi8 6ambKi6CbKux gopm
Kpocis, a makodic 8i0 Yucmonopoorux camyig. Jocnioxnceno maxoic XimivHuil CKiao
M’sca Kpoaie pisHux 0ocrioHux epyn. Busenewno, wo 3abitina maca, axa usHayaiacs
AK Maca mywKu 3 HUpKamu, aie 6e3 neyiHKu, cepys i neceHv, Oyad pI3HOM |
Kkoausanacey 6i0 1175,5 oo 1411,8 2. 3a yum noxkasHukam Kpoauku, OmMpuMaHi io
camyie PS59 nepesascanu posecnuxis, siki noxoounu e6i0 camyie Hyla Max,
MepMOHCHKOIL OI10T nopoou ma nopoou noamascvke cpiono na 4,3% (p <0,01), 8,0%,
ma 16,7% 6i0nosiono. 3abiinutl 6uxio KPOIUKIE OOCTIOHUX 2EHOMUNIE KONUBABCS 6
medicax 6i0 52,1 0o 54,6 % i Oys Haubitbwum y MOIOOHSIKY, bambvKamu SKUX Oyau
camyi PS59. Bcmanoeneno, wo 3a nokasnukamu mMacu M sakomi ma macu Kicmox
manu Kpoauku, ompumani 6i0 camyie PS59, wo 3axonomipno, aodoce 6omnu
Xapakmepu3sy8anucs Haubiibuwiow KHcusoo macorw. OOHAK, 3a PAXYHOK 8uuoi macu
KICMOK NOKA3HUKAX 8UX00Y M SIKOMI Y KPOMUKIE Yyb020 2eHOmuny 0y8 HAuMeHuuM
(77,2 %), modi sx y MOROOHAKY, ompumarozo 6i0 camyie Hyla Max ma
mepmoncvkoi 6inoi nopoou 6in 6ye na 2,7 (p <0,001) ma 2,5 % 6invwum 8ionosioxo.
Ananociuna cumyayisa Oyna i 3 Koeiyienmom m’sacHocmi — HAUOLILWUM BIH 6)8 )
kpoauxie 3 eenomunom 1/2HMI1/2NG, monoousx 6i0 camyié mepmoHcbKoi Oinoi
nopoou nocmynascst im 6cvo2o na 0,04 odunuyi, a HaUMeHWUM Yell NOKA3HUK 0V68 Y
Kpoaukis, bamvkamu saxux oyau camyi PS59, npu womy pisnuys o6yaa gipozionoto (p
<0,01). V 3paskax naii0osuto2o m’a3a CHUHU KPOAUKIE OOCTIOHUX 2eHOMUNIB OYI0
00Cni0dCeHO 8Micm 8oN02U, DIIKY, dcupy ma 30au. 3a pe3yriomamamu 00CAi0NCeHb
XiMiuHo20 CcKMady M’saca KpOaukie, sKi NOXOOUMU 6i0 pPIZHUX Ccamyié Hamu
VCMAHOBIEHO, WO M'ACcO, ompumaHne 6i0 KpOIuKie, b6amvkamu axkux Oyau camyi
MepMOHCbKOI OLN0I NOPOOU XAPAKMepu3yemMvb s SUWUM 6MICTIOM OLIKA, Jcupy ma
3071, WO MOJICE 8KA3Y8AMU HA 8UULY 11020 OIOI02IUHY YIHHICMb.

Knrwuosi cnosa: xponi, kpoc, m'sco, Kponsmuna, camyi, XiMIYHUL CKLAo,
npodykmu 3a0010, NOIMABCbKe Cpidiio.

AxTyanbHicTh. Bwupimenns mpobiremu rojony Ta  3a0e3MeUCHHS
MIPOJIOBOJILCTBOM HACEJICHHS € OJTHUM 13 TOJIOBHUX TJI00aThHIUX BUKIUKIB JIIOJCTBA.
HasBricTh gocTymy mo Oe3neyHHX i MOBHOMIHHUX XapyoOBUX MPOAYKTIB (hopmye
MIPOJOBOIBYY O€3MeKy, sKa ChOTOJHI BHMAara€ CHCTEMH CTaJor0 BHPOOHMIITBA.
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Hayka 1 BMpPOOHMITBO IOBHMHHI JOKJIAIaTH CIUIBHMX 3YCHWJIb HA BHPIILICHHS
mpo0JeM TPOMOBONBYOI Oe3lMeKH Ta PpO3BUTKY 1 YIOCKOHAJICHHS CYYacHUX
TEXHOJIOTil BUPOOHMIITBA MPOAYKIIii TBAPMHHUIITBA, 30KpeMa 1 KpoJiBHUITBA [3, 4,
5, 6, 10].

B ocTaHHI pOKH cITOCTEpiraeThCsi 3HWKEHHS IHTEpECYy CIOXKHBAdiB 0 TaK
3BaHOTO YEPBOHOTO M'sica, Ha 10 BIUTMHYJIH OiNIbIIa TypOOTa PO 310POB'S, @ TAKOK
OakaHHA TIPOIOBKHUTH TPHUBAIICTH JKUTTA. M'sICO KpONiB € HEKUPHUM,
JIETKO3aCBOIOBAHKMM, OaraTMM Ha OUIKHA 3 BHCOKOIO O10JOTIYHOIO I[IHHICTIO Ta
XapaKTepU3y€eTbCss BHCOKMM BMICTOM HE3aMIHHUX aMIHOKHMCJIOT. 3aBISIKH LM
XapaKTEepUCTUKAM BOHO KIaCH(]IKyETHCS SIK 0COOIMBO JIETKO3aCBOIOBAHE M'SICO, SIKE
MIXOIUTh AITSAM, JIITHIM JIFOASIM Ta aneprikam [7, 8, 12].

LikaBi pe3ynbTaTH OTPUMalM HAyKOBHi, SKi JOCHIIKYBaIM XiMi4HI
XapaKTepUCTHKA M’sica KpoiiB. Ha OCHOBI pe3ysbTaTiB JOCTIHKEHHS XIMIYHHX,
MIKpOOIOJIOTIYHIX Ta CCHCOPHUX XapaKTEPUCTHK PI3HUX YACTHH M'ca KPOJIiB OPix
(h1aMaHACHKOTO TIraHTCHKOTO Ta HOBO3EJIAHACHKOTO OLTOTO BYEHI 3pOOIITH
BHCHOBKH, II[O0 CaMIli KPOJiB, Ha BIIMIHY BiJl CAMOK, MalOTh OUTBIIMIA BMICT BOIH,
OiNMKiB Ta MiHepaliB, TOAI AK CaMKHA MArOTh OLTBIIHIA BMICT >kupiB. CaMIli KpoIiB
MAalOTh OLNTBII IHTEHCUBHUH KOJIip, CMaK 1 3armax M'sica Ha BigMiHY Bill CAMOK, y STKUX
BOHO € M'SIKIIIMM 1 COKOBHTIIIIMM [1].

Bueni [14] mnpoBoamim aHanmi3 BHXOJAY HPOAYKTIB 32000  KpoOJIiB
Kani(pOpHINCHKOI TMOpOoAM y pisHOMY Biumi. byno orpumano paHi BHXOZY
MOPQOJIOTIUHUX YaCTHH TYyIIi KpoiiB y Bini 90 1i0, 30kpeMa BHXiJ M’sica CTAHOBHB
48,2 %, Buxig neuinku — 3,6%, a romosu — 7,5 %.

PesynbpraTi JOCHipKeHb M’SICHOT HPOJYKTHBHOCTI Ta XIMIYHOTO CKIIany
KPOJIIB ACSKUX JIiHIH Ta MOPi] BKA3yIOTh, M0 KPOJIi CHHTETHYHOI JTiHii MaJTH BHCOKHUIA
Buxija M'sica (60%) 3 GinbIir BUCOKMM cepe/iHiM 3HadeHHsM (+5%) BiJICOTKa BUXOIY
M'sica, HDK MiclleBa Topoaa. 3a OIOXIMIYHMM CKIIaJOM M'sCa, CHHTCTHYHA JIiHis
TaKOXX MPOAEMOHCTPYBaJIa HAWBUIIUEK BMicT Oinka i sxupy. IIpodims xupHHX
KHCJIOT BKa3yBaB, IO MicleBa IIOpojJa MPOAEMOHCTpyBajla HAMBHMIIMN BMiCT
MOJTIHEHACUYEHUX KUPHUX KucaoT [11].

HaykoBIli BUBYaIH MOKA3HUKK 330010 Ta XIMIYHHIA CKIaa M’sica, OTPUMAHOTO
BiJl YMCTONOPOJHHUX KPOJIB, @ TAKOXK Bil TPUIIOPOJHUX MOMiced. Y pe3ynbraTi
NPOBEICHUX JIOCHI/PKEHb OyJI0 BCTAHOBJIEHO, IO IOMICHI KpOJIi TepeBaXkalld
YHUCTOMOPOTHHUX 32 BUXOJIOM MAPHOTO M’5iCa, a TAKOXK MaJM JIEN0 BHIII MOKa3HUKH
BMicTy Oinka B M’sici [15].

OTxe, BpaxoBYIOUH OCOOJIHMBOCTI IUIEMiHHOI pOOOTH B  CYYacHHX
rOCIO/apCTBaX 3 KPOJIBHMITBA, AaKTyaJbHUM € TIMTaHHS JIOCHI/PKCHHS
BUKOPUCTAHHS CAMIIB PI3HUX MOPIiJ /Ui OTPUMAHHS KPOJIMKIB JJISL BIITOMIBII i
BUBUEHHS 1X M SICHOI IIPOJyKTUBHOCTI Ta SIKOCTI M’sica.

MeTta pgocaigKeHHsI — JOCHIIUTH M SICHY TPOAYKTHBHICTH KpPOJIHUKIB,
OTPUMAHUX BiJ YUCTOTIOPOJOHHUX CaMIIB i caMIliB OaThKiBCHKUX (HOPM KPOCIB.

Martepianu i MmeToau nocaimkenns. JJocnimkenns nposeneri B ymoax TOB
«Kpomikopd Ihmoc» VYmancekoro paiiony Yepkacbkoi oOmacti. JlocmimxeHHs
MIPOBOIMIINCH 3 BUKOPHCTAHHIM CaMI[iB YOTHPHOX T€HOTHUIIIB: OaThKiBCHKO1 (hOpMH
kpocy Hyla — Hyla Max (HM), 6arskiBcbkoi dopmu kpocy Hyplus PS59 (PS),
TepMOHCBKO1  Gimoi mopomu (T), mopomu monrasceke cpioao (IIC). Cammis
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BHKOPHCTOBYBAIM HA KpoJeMarkax mMatepuHcbkoi popmu kpocy Hyla — Hyla NG.
Jis BUBYEHHS M SICHOI IPOSYKTUBHOCTI MOJIOAHSAKY KpOJIiB (piHAIBHOTO TiOpHy,
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
. . . . MOJIOJHSIKY
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 TIPOJIyKTHBHOCTI KPOJIiB BU3HAYAIKCH BiJMOBITHO 0 MeTOAUK [2, 9].

JocmipkyBaiy XiMIYHUE CKJIa[ HAHJOBIIOTO M’si3a CIHMHHU, BiJJIIJICHOTO 3
TYHUIOK KpOJiB. BMicT BoJlOTM BHW3Ha4ajgM NUISIXOM BHUCYIIYBaHHSM 3pasKiB y
cymmnbHii mwadi 3a remneparypu 103°C. Bmict 6inka B M’sici KpoJIiB BU3HAYaIU
meronoM K’enpaans muisxoMm HarpiBaHHS HaBaXKKH 3 KOHIIEHTPOBAHOIO CipuaHOIO
KHCJIOTOIO B IIPUCYTHOCTI CyNb(}aTHOT cCyMimri. BMicT 3011 BCTAaHOBITFOBAIH MIISTXOM
CHATIOBAaHH HABAXXKU B MydembHii meui 3a Temmnepatypu 500°C. Buict xupy B
JOCIIKYBAaHHUX 3pa3Kax HalOBIIOro M s3a CIIMHU BU3HAdam MeTotoM Cokcrera.
Merto/ 3acHOBaHM Ha OaraTOKpaTHIA eKCTpaKLii )UPy PO3UMHHUKOM i3 BUCYIICHOT
HaBaXKHM MPOJYKTY i3 MOAANBIIAM BHIAJICHHSIM PO3YMHHMKA 1 Ha BHUCYIIyBaHHI
JKHUPY 10 nocTiiHOT Macu [13].

[MixnocniaHi TBApUHM YyTPUMYBAIKCH B KIITKOBUX Oarapesix y NpUMILIEHHI 3
peryib0BaHUM MIKPOKJIIMaTOM. I'opyBamu TBapuH KOMOIKOpMamH,
30aJlaHCOBaHUMH BIJNOBIZIHO IO HOPM TOiBJII KpodjiB. biomeTpuuHy 00poOKy
oJlep)KaHUX JTAaHUX IPOBOJMWIIM 3 BUKOPUCTaHHSAM Tabiu4yHOro npouecopa Exel 3a
NPUAHATAMA MeTonuKamu [16]. Pi3HUIS M TBapmHAMH Pi3HUX IPyH BBaXKaJlaCh
BiporigHoto npu * p < 0,05, ** p < 0,01, *** p < 0,001 nopiBHsAHO 3 KposiMu |
TpyIIH.

Pe3yabTaTn pociaigxeHb Ta iX 00roBopeHHsl. 3Bakalouu Ha Te, UIO
OCHOBHMM BHJOM TMpOAYKIii, SKUH OTPUMYIOTH BiJ KPOJIB 3a IPOMHCIIOBOI
TEXHOJIOTIT € M'ACO, JUIS BUBUCHHS ITOKa3HMKIB M SICHOI IPOJYKTHBHOCTI OyJio
MPOBEIEHO KOHTPOJNBHHUM 3abilf KpomiB ¢iHampHOrO ribpumy y Bimi 70 mib,
BCTaHOBJICHO Macy i BUXOJM OKpEMHUX MOP(OJIOTiYHIX YaCTUH TYIIKU. Pe3ynbraTtn
[IUX JOCTiPKeHb HaBeJeHO y Taou. 2 Ta 3.

VY pesynbTaTi JOCTIIKEHb BCTAHOBIEHO, IO Kponuku Il Tpymum mamm
HaWOiIbIIY repea3abiliny sxuBy Macy. Bona Oyna Ha 71,1 t Ginsmmoro (p <0,01), Hix
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y mononusiky | rpynu, Ta Ha 93,7 r Oinbluoto, HiX y poBecHukiB 3 III rpynm.
Haiimenme 3HaueHHA mepen3abiifHoi knBoi Macu Oyno BiacTuBe kposmkam 1V
rpyns. Busisieno, mo 3a0iliHa Maca, ska BH3Hayajgach sIK Maca TYIIKH 3 HUPKaMH,
ane 0e3 IediHKH, CepIld i JIereHp, Oyna pi3Horo i KonmBanach Bix 1175,5 mo 1411,8
r. 3a oM okasHuKaM KposukH [I rpymm nepesaxanu poBecHukiB 3 [ rpynu Ha 4,3%
(p <0,01), monoxusik I1I rpymu — Ha 8,0%, a kponukis IV rpymu — 16,7%.

Taoauns 2. [loxkazHuku 320010 KpoJIiB Pi3HUX FeHOTHIIB, I'; N = 8 B KOXKHI

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

3aGifina 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%**
- cepmt 9,40,82 9,240,32 9,1+0,67 7,020,50%**
- Jerens 16,2113 13,310,58 16,4£1,22 14,1150
- HHpOK 19,6+0,91 16,6+0,26 19,620,543 18,1+0,86**
- HaWJI0BIIOTO

, 147,614,24 156,1+7,06 151,545,35 124,544, 79***
M’si3a CIIUHU
Mpumitka: mym i oani - * p <0,05; ** p <0,01; *** p <0,001.

Tabauus 3. Buxin npoaykTiB 326010 KpoJauKiB pi3HMX reHOTHIIB, N=8 B rpymi

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 neuinku y kponukiB I i III Tpym Bimpi3HSAJINCH HECYTTEBO, TOAL 5K Y
MoJjioausKy 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 II rpymu.
HesBakaroun Ha HalOLIbIII TOKA3HUKY Nepea3adiiiHol )KUBOT MacH, Maca JIeTeHb Y
NPE/ICTABHUKIB Li€l rpyIy Oyi1a HAHMEHIIIO0, aHAJIOTIYHO SIK 1 Maca HUPOK.

HaiimoBmumii M3 CIIUHHM € HAWI[IHHINIOW YaCTHHOK TYIIKU KpouiB. Hamwu
OyJi0 IOCHi/DKEHO Macy HaWIOBIIOIO M’si3a CIUHM KpPOJMKIB pPI3HHX TIpyII.
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Bcranosneno, 1o HaiiOubII010 BoHA Oyna y MosioaHsky Il rpyny, oqHak Kpoiuku
[T rpymit HECYTTEBO IMOCTYHAIICH 32 IIMM MTOKa3HUKOM — Pi3HHUIA cKiagana 4,6 T.

Sk BuAHO 3 HaHWX TabII., MOKa3HHUK 3a0iHHOTO BUXOAY B KPOJHKIB TOCIIHAX
TPy 3HAXOAMBCS B Mexax Bix 52,1 mo 54,6 %. HaiibinpmmM BiH OyB y MONOIHSKY
II rpynm, B xkponukis I Ta Il rpymu 3Ha4eHHS IIHOTO MOKa3HHUKA OyI10, MIPHOIN3HO,
OTHAKOBHMM, a HAaWMEHIINM BiH OyB y TBapuH [V rpymu. 3a BHXOIOM OKpEeMHX
CyOnpoIyKTiB 3HAYHUX BIIMIHHOCTEH MiX TpylaMH HE BHBICHO. BcTaHOBIEHO,
10 HAWOUIBIIMK BUX1Jl HAHJOBIIOTO M’s13y CIMHHM Maiu KpoiukH Il rpynu, oxHak
PI3HHIIS 32 UM TTOKa3HUKOM 3 MoJioaHsKoM 111 rpymnu Oyiia He3HaYHOIO i CTaHOBMIIA
0,2%.

JleranpHOrO aHaii3y MmotpeOyloTh MOKa3HUKH MacH M’SIKOTI Ta MacH KiCTOK
KPOJIUKIB Pi3HUX rpyml. 3a o0oMa 03HaKaMH nepesary Manu TBapunu Il rpymm, mo
3aKOHOMIPHO, aJKe BOHM XapaKTepHU3yBalllCh HAHOLIBIIOW XHBOIO Maco. Maca
KICTOK y 1X Tymikax Oyna Ha 45,0 r 6inbiroro (p <0,001), Hixk y TBapus I rpynu i Ha
46,7 T 6inpmoto, Hix y TBapuH I rpymmu. Lle BimoOpa3miock Ha MOKa3HUKAX BUXOIY
M’siKOTi — y kponukiB 11 rpynu BiH OyB HaiiMeHIHM (77,2 %), TOAI K Y MOJIOIHSKY
I ta Il rpym Bin OyB Ha 2,7 (p <0,001) Ta 2,5 % GinbUIMM BiANOBIAHO.

AHanorigna cutyatis 0yna i 3 KoeQilieHTOM M’ ICHOCTi — HalO1IBITNM BiH OYB
y kpommukiB I rpymm, monoaasik 11 rpymu moctymases im Beboro Ha 0,04 oxguHUI, a
HalilMEHIIMM [eil Noka3HUK OyB y TBapuH Il rpynu, mpu uyomy pi3HuUs Oyina
Biporiguot (p <0,01). Kponuku IV rpynu manu npomixkHi 3HaUeHHs KoeillieHTy
M’SICHOCTI Ta BUXOJY M SIKOTI.

TakuMm 4UHOM, I'PYHTYIOUHCH Ha aHaJi31 JaHUX 320010 KPOJIMKIB Pi3HUX TPy,
MOYKHa CTBEPXKYBaTH, 110, PICT KPOJICHST, OTPUMaHHX Big camuiB PS 59, Oinbloro
MIpOIO BiIOYBAETHCS 32 PaXyHOK KiCTKOBOI TKaHWHH, IPO IO CBITYUTH BHCOKHMA
MOKa3HUK MacH KiCTOK y Tymii. Pa3oM 3 THM, 3 TyIIOK TBapWH LbOTO T€HOTHITY
OTPUMYIOTh MEHIIIE M’SKOTI, ITPO IO CBIJUYUTH HU3bKHH ITOKAa3HUK 11 BUXOY.

BaxnuBoro CKJIamoBOIO TEXHOJOTii BHPOOHHUITBA KPOJSATHHH € SIKICTh
npoayKiii. BoHa BU3HAYAETHCS B TOMY YHCII i XIMIYHHM CKIIAJIOM M’sica KpOJiB. Y
3B’SI3KY 3 IIFIM, HAaM¥ Oy JI0 TOCIIKEHO XIMIYHUH CKIIa M’ sica KPOJIMKIB iHATBHOTO
riopuay, OTpUMaHKX BiJ pi3HUX caMmiliB. JaHi 1TabOpaTOPHUX JOCITIHKEHb HABEICHI
B Ta0I. 4.

Tadauus 4. XiMmiuHuii ckiaag M’sica KpoJuKiB (piHaabHOrO riopuay, n=8 B

rpyni
I'pyna
IToxa3Huk
| 1T 111 v
MacoBa uactka Bojioru, % | 74,6+0,71 | 76,3+0,66 74,3+0,53 76,6+0,67"
Cyxa pedoBuHa, % 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 KosuBaBcs Bix 74,3 no 76,6 %. Haii6insmoro MacoBa yacTka
Bosoru Oyma y wm’sici kponukiB IV rpymm, Tomi sk y M’sCi, OTpUMAaHOMY Bix
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 mokasauk 6ys Ha 0,7 (p <0,01), 0,5 i 1,2 %
OimpIIMM, HIX Y M’sci, OTpuMaHoMy Bix poBecHHKIB I, I Ta IV rpym BigmosigHo.

PesynbraTi mociikeHb BKa3yIOTh, 1[0 HAWOUIBIIMI BMICT )XUpY OYyB y M’sicCi,
orpumanomy Bix TBapuH Il rpynu. Crix 3a3HaunTh, mo y M’sici tBapus 11l rpynn
I[eH MOKa3HUK TaK0XK OYB BUCOKUM 1 cTaHOBUB 1,24%.

3a MacoBoO 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 Jeuo BHUIIMM 1 BIpOTiIHO NEpeBaXkaB aHAJOTIYHUI MOKAa3HUK M’sica TBapuH |
rpymu Ha 0,43 % (p <0,001).

IMoka3HUK aKTUBHOCTI 10HIB BOAIHIO (pH) y M’SCi KPOJIB yCiX JOCTIIHUX TPy
OyB IpUOTU3HO OJTHAKOBHM 1 3HAXOJMBCS B MeXXax Bix 5,87 mo 5,92.

BucHoBkH. 32 pe3ynbTaTaMH NPOBEACHHUX IOCII/KEHb OYyJIO0 BCTaHOBICHO,
0 KPOJWKH, OTpUMaHi Bix cammiB PS59 wmamm HaiOLIpmI MOKA3HHUKH
nepea3abiiiHoi, 3a0iifHOT MacH Ta MacH HaWIOBIIOTO M’s3a CIUHH. PazoM 3 TuM, y
TYLIKax TBapHH L€l IPYNH BUSABICHO HAWOUIBbIYy Macy KICTOK, a 3a BHXOIOM
M’SKOTi Ta KOe(il[iEeHTOM M’SICHOCTI BOHH NOCTYTIaINCh TBAPUHAM, OTPUMaHUM BiJl
caMIliB TepMOHCHKOI 61101 opoau Ha 2,5% i 0,46 kr (p <0,001). M'sico KpouKiB,
SIKi TIOXO/IVJIH BiJl CaMIIiB TEPMOHCHKOI 015101 mopoau mictuio Ha 0,5-1,2% Oinbiie
OinKka, HIXK M'ICO TBapHH IHIIUX TeHETHYHUX Tpyn. HalOinpmuii BMicT xupy 0yJio
BUSBJICHO Y M SICI MOJIOJTHSKY KPOJIUKIB, SIKHX OTPHMANH Bi camIliB PS59.
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MEAT PRODUCTIVITY AND MEAT QUALITY OF RABBITS
USING PUREBRED MALES IN CROSS-BREEDING
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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 BIOAKTIV ADDITIVE: PERFORMANCE, METABOLISM, AND
ECONOMIC EFFICIENCY IN RABBITS

Caraman M.A., doctor of veterinary medical sciences,
Granaci V.G., doctorof agricultural sciences.

Public Institution National Institute for Applied Research in Agriculture and
Veterinary Medicine, Chisinau, Republic of Moldova, mcaraman994@gmail.com,

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
MgCO:s and Fe20s) 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 | %aCnFu)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 1. 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 I 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.
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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 1l 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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BIOAKTUBHA JTOBABKA: IIPOAYKTUBHICTb, METABOJII3M
TA EKOHOMIYHA E®EKTUBHICTSD ¥ KPOJIUKIB

Kapaman M.A., I'panaki B.T'.

Jleparcasna yecmanoea Hayionanvnuil incmumym npuxkiaoHux 00CAioNceHb y
CIIbCLKOMY 20CHO0APCMEE Ma 86eMePUHAPHIti MeOUYuHi,
Kuwunis, Pecnybnixa Mondosa, mcaraman994@gmail.com

YV Oocnidoicenni oyintosascs enaue minepanvuoi 0obasku BioAktiv na
PenpoOyKmusHi, NPOOYKMUGHI, Memaboniuni ma eKOHOMIUHI NOKA3HUKU KPOIUKIG Y
KOMepYIHUX ~hepmMepcoKux YyMo8ax, HewoOd6HO YPAICECHUX 2eMOPACIUHOIO
xeopoboro (I'XK). BioAktiv — ye minepanohuil npooykm, ompumanuii 3a 00nomo20io
3anamenmo6anoi mexHo02ii, AKa 3aCMOCO8YE KOHMPOIbOGAHI eNeKMpPOMASHIMHI
noas 0 Mmoougpikayii izuxo-xXiMiunux enacmugocmen cymiwi xapoonamy
Kanvyiio, xaopudy nampiio ma cyavghamy maeniro. Kinyesuii npodykm micmumo
36,3% xanvyito ma Odemoucmpye cmabinbhi Qi3uuni Xapaxmepucmuxu, HU3bKy
MOKCUYHICG MaA BUCOKY 0e3nexy Oasi meapuH i HAGKOIUUWHBLO2O Cepedosulyd.
Excnepumenm npoeoouecs na xomepyitniti kponegpepmi SRL «Sof Festy na
NAEMIHHUX CAMKAX Ma iX NOMOMCMBI 3a 080PAKMOPHUM OUZATHOM 3 KOHMPOTILHOIO
ma ekcnepumMeHmanbHoio epynamu, de BioAktiv é6oounu ¢ 003i 400 2/m kombikopmy.
Konmponvosani napamempu 6xiouanu nioowHicms, GUICUBAHHS KPOJEHAM 00
BIOIYUeHHsl, OUHAMIKY POCMY, KOHEepCito KOpMY, OioXimiunuu npoginte Kposi ma
eKoHoMiuKy epexmusHicmb. Xoua penpoOyKmuGHi HOKA3HUKU He NOKA3AIU
CMamucmuyHoO 3HAYYWUX BIOMIHHOCIEU MiJIC 2PYNAMU, BUICUBAHHS KPOJIEHAM OYI10
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suwuM Y 00CiOnii 2pyni sk nio uyac eionyuenns (92,0% npomu 88,7%), max i
nPOMsI2OM YCb020 nepiody 6id2odieni 0o 3aboro (82,0% npomu 75,5%). [okasnuxu
POCMY 6KA3Y8aANU HA NO3UMUBHUL 8NIUE 000ABKU, 3a0iliHa 8a2a 8 OOCHIOHIN epyni
oyra na 18,3% euworo nopienano 3 xoumpoawvhoio. Kpim mozo, xoeghiyienm
Kongepcii kopmy nokpawuecs na 17,96%, wo ceiouums npo euwy 0ionoziumny
epexmugnicmo. bioximiuni ananisu kposi nokasaiu, wo esedenHa BioAktiv we
BUKTUKANIO MemMaboNiuHo20 OUCOANaHCy, 6Ci 3HAYEHHS 3ATUWATUCS 6 MeXHCax
@izionoziunux 3nauenv. OOHAK, OOCTIOHA epYNa NPOOEMOHCIPYEALA MemabOiUHUL
npo@ine, wo ceiduums NPo epekmueHiule GUKOPUCMAHH iNidie ma OLIKIE, npo wo
C8iOUUMb NIOBUWEHHA 3A2ANbHO20 XOAECMEPUHY, 3HUMICEHHA mpuaiiyepudie ma
SHUICEHHs Di6Hs ceuosuHu ma Kpeamuwiny. Exomomiuna oyinxa eussuna sieHi
nepesacu 6 00pobieHux epynax, npubymox 36invwuscs Ha 28—30%, a
ehekmusHicmb KOPMOBUX GUMPAM NOKPAWULACS OibUl HIJIC HA 55 8I0COMKOBUX
NYHKMi8 NOPIGHAHO 3 KOHIMPOTLHOK SPYROTO.

Peszynomamu niomeepoxcyroms suxopucmantns BioAktiv ax @yukyionanvuoi
KOpPMO80Oi 000a8KU 6 KOMePYIlIHOMY KPOMIGHUYMSI, A MAKONHC PEeKOMEHOYVIOMbCs
nooanbuli 00CHiONHCeHHs 3d CMADIIbHUX CAHIMAPHUX YMO8 O/l NOGHOI NepesipKu
cnocmepesicy8anux egexmis.

Knruoei cnosa: BioAktiv, dobaska, Kponuxu, nokasHuKu pocmy, memaoonim,
PENPOOYKMuUBHA NPOOYKMUBHICMb, eKOHOMIUHA eheKmueHicmby.
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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
HaOY8a€e OOCNIONHCEHHS BNIUSY MEMNEPAMYPHUX PENHCUMIE OOBKILIA HA KATHIYHULL I
Qizionoziunull cman OpeaHizmy CilbCbKO2OCHOOAPCHKUX MBAPUH, aoddice came
MIKPOKIMam 8U3HAYAE Pigeb iX NPOOYKMUSHOCHE MA CMIUKICMb 00 3AX80PI0BAHD.
Ocobnugo ye cmocyemvcs Kpoaig, AKI € HAO36UYAUHO YYMAUBUMU OO0 3MIH
memnepamypu ma 601020CNi, Wo MOICe NPU3BOOUmMU 00 NOPYULeHb 0OMINY PEYOBUH
i 3HudcenHs ocummeszdamuocmi. Memoio nposedenozo Oocuiodxcenus 0yi0
6CMAHOBUMU XAPAKMEDP 3MIH OCHOGHUX (DIZI0I02IUHUX NAPAMEMPI6 KPOLI8 3a YMO8
ympumanHa i3 nepioouyno niosuwenoro memnepamyporo  (28-30°C)  ma
nonusicenoio memnepamypoio (2-5°C) npomsicom Oecsimu 0i6 excnepumenmy, da
maxoxc oyiHumu  iHghopmamuenicme  iH@pavepsonoi mepmozpadii Ak He
IHB8A3UBHO20 MmOy 0IaeHOCMUKY MEeNI08020 Ma X010008020 cmpecy. Ompumani
pe3yibmamu ceiouams, Wo memMnepamypHi pexcumu 008K MAIOMb 8UPANCEHUU
6NIU6 HA KMIHIYHULU ma hizionoziunuil cman Kponie. Y pesynomami 00CHiONCeHHS
6CMAHOBNEHO, Wo Y Kpoaig I OocnioHoi epynu, sKUX 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 suudicenns macu mina (P<0,01). Bcmanoeneno sHudicents cnojcusans
KOpMY ma nOO0BOEHE CHONCUBAHHS 800U NOPIBHAHO 3 KOHMPOJIEM, WO C8IOYUMb NPo
HOPYWEHHST 800HO-KOPMOBO20 OaNancy. 3a Oanumu mepmocpaqii 6cmanosneHo
nioguwenHs memnepamypu nosepxnesux oiianok miia (0ko, ocHoea 8yxa, uepeena
OinanKa, nax, 2pyoHa oinanka xpeoma, 3aoui kinyiexu) (P<0,05), wo niomeepoicye
PO3BUMOK MENI08020 CMpecy Ma CUCMeMHe NOPYUWeHHs. mepmope2yasayii. ¥ kponie
11 0ocnionoi epynu, aKux ympumyeanu 3a yMos HU3bKoi memMnepamypu, 6CMAaH081eHO
3HUdICEHH memnepamypu mina na 3,6 %, nioeuwenns yacmomu nyavcy na 15,0 %
(P<0,05) 6e3 3min y uacmomi OUXamHsi, @ maKoxic 3Hudxicenns macu mina na 4,1 %
(P<0,05). Bcmanoeneno 30inbWenHs  CHOJNCUBAHHS KOPMY MdAd  3MEHUIeHHs.
CHOJICUBAHHA 600U  YOBIYl NOPIGHAHO 3 KOHMPOLEM, WO CGIOYUMb NPO
KOMNEHCAMOPHI peaxyii opeanizmy Ha Xo10008uti cmpec. 3a oanumu mepmozpaii
y kponie Il epynu cnocmepieanu 3HUNCEHHA MmeMnepamypu uepesHoi OiAHKU, NaAxy
ma 3a0uix kinyieox na 27,5-43,7 % (P<0,05), wo niomeeposicye 0xon00xicenus
nepugepuyHux OLIAHOK Mina ma adanmayiio 00 HU3LKUX meMnepamyp.
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Knrouosi cnosea: kponi, KniHiuHi NOKA3HUKU, MEMNEpamypa, nyivc, OUXAHHS,
ingpauepsona mepmoepagis, menniogizop.

AxTtyanpHicTb. K Bigomo, Oynp sKi 3MIHH TeMIEpaTypHHX YMOB
HaBKOJIMIITHBOTO CEPEOBHUINA BH3HAYAIOTH BIIMIHHOCTI peakIiif OpraHi3My pi3HHX
BUIB TBAapHH, a MBUIKICTH a/IallTallii 70 HUX 3yMOBJICHa (D)YHKIIOHAJILHIM CTaHOM
oprauismy [l, 2]. TemmepaTypHHuif TOMEOCTa3 OpPraHi3My TBapWH IIiITPUMYETHCS
PI3HMMH PETYJIATOPHUMH MeXaHi3MaMH 1 3aJeXHTh Bl BUIY TBapuHu [3, 4].
BcraHoBneHo, 1110 HAHOULIBII Yy TIAMBUMHU JI0 3MIHU TEMIIEPATYPH AOBKULIS € KPOJIi,
110 TOB’SI3aHO 3 BIJICYTHICTIO IOTOBHX 3aJI03 B iX opraHi3mi. OnTuMaibHi yMOBH
YTPUMaHHsSI KPOJIB IepeadayaroTh TeMreparypy B mMexax 15-25°C ta BigHOCHY
BOJIOTICTh 55—65%. Di3i070TIUHI MOKa3HUKHM BKJIFOYAIOTh YacTOTy AuxaHHs 35—60
BIMXIB 32 XBHJIHHY. Y JOPOCIHX OCOOHH MyJbC craHoBuTh 120—150 ymapie 3a
XBUIIMHY, TOJI K y KPOJICHAT BiH csArae 6mu3pko 180 ymapis 3a XBIIIHHY.

Perymsmis TemmepaTypHOTO ToMeocTa3dy OpraHi3My KpoOJiB Ta TIpOIecC
TEIUTOBiIaYi, IO BiOyBa€eTHCS BHACIHIIOK BUMIAPOBYBAaHHS BOJIOTH CIIPSIMOBaHa Ha
Te, 00 YHUKHYTH MEperpiBy abo CHILHOTO BUNAPOBYBaHHS BOJIOTH. BeraHoBIeHO,
IO MiABUIEHHS TeMIepaTypu 1oBkiLLa noHaxa 30 °C BIMBae Ha OpraHi3M KpoJliB,
3MYIIYIOYH X aKTHBI3yBaTH Pi3HI MEXaHI3MH TEPMOPEryJisiii (3MiHa MOJI0KEHHS
TiNa, 301JBLUICHHS YacTOTH AMXaHHs) [5, 6]. OnHak 1i MexaHi3MU MOXYTh HE OyTH
e(peKTUBHUMHU 3a EKCTPEMaJbHUX TEMIIEpaTypHUX YMOB, IO IPU3BOIUTH 10
MOpPYILIEHb TapaMeTpiB KPOBi, EHJOKPUHHOI peryJisiii, IMyHHOT Ta perpo yKTUBHOT
(yHKIIT, 3HUKYE IXHIO POAYKTHBHICTD 1 301JIbIIY€E KUTBKICTh 3arM0OIMX TBapuH [7,
8, 9].

3a panumu 103Bsika M.O., Jlecuka S1.B. 3i cniBaBTopamu, (2025) B ymoBax
TEIJIOBOTO CTPECy 3pOCTa€ BMICT TEPBUHHMX 1 BTOPHHHUX HPOIYKTIB
MEPOKCUTHOTO OKUCHEHHS 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,
CIPUYMHAIOYN 3HIDKCHHS alleTUTy, BTpaTy BarW, MOTIPIICHHS 3arajlbHOrO CTaHy
TBapUHMU, 3HIKEHHS PENpPOJIyKTUBHOI 3/aTHOCTI, SIKOCTI 1 KiJBbKICTh MOJIOKa Y
kposiematok [11]. JocmimkeHHs Gi3i00ri4HOro cTaHy OpraHi3my KpoJiiB 3a pi3HHX
TEMIIEPaTyPHUX YMOB JOBKULISA BIAKPUBAIOTh MOMKJIMBOCTI JJIsI PO3POOKH METO/IIB
MIJBUILEHHS X PpE3UCTeHTHOCTI Ta upoayktuBHocTi [12, 13]. BuBueHHs
aJanTaifHuX MOXKJIMBOCTEH OpraHi3My KpONiB y CTPECOBHX YMOBax 3a Pi3HHX
TEMIEPATypPHUX PEXHUMIB MOXe OyTH BHKOPHCTAHO JIJIsI HAYKOBO OOTPYHTOBAaHOI
PO3pOOKH ONTUMAILHUX CTPATETiil yTpUMaHHS TBapHUH y HECTIPUATIMBUX YMOBaX.

Meta pocaimxkennsi. MeToro poboTH OyJi0 JOCITI/KEHHS 3MiH OCHOBHHX
napaMeTpiB (i3i0NOTiYHOrO CTaHy OpraHi3My KpOJiB 32 PI3HHX TeMIIEpaTypHHX
PEXHMMIB: ONTUMAJILHOTO, MiJIBUIIIEHOTO Ta 3HHXEHOTO.

Martepiamn i meromm gocaimkeHHsl. JIOCHIIDKCHHS BHKOHYBAJWCS B
naboparopii kadenpu HOpMaidbHOI Ta TaTOJOTIiYHOI (iziomorii imeni CremaHa
CrostHOBChKOTO Ta y BiBapii JIBBIBCBKOIO HAI[lOHAJIGHOTO YHIBEPCHTETY
BETEPMHAPHOI MenuuuHu Ta OioTexmosorii imMeni C.3. >KMIBKOTO Ha KpOJSX
TEPMOHCBKOT mopoau. TBapuH yTpUMyBajJM B MNPUMILICHHI 3 pPEryJibOBaHUM
MIKpOKJIIMaTOM, OCBITIICHHSM, y CITYacCTHX KITKax po3MmipoMm 50x120x30 cm
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BIAMOBITHO 110 YMHHHMX BETEpUHAPHO-caHiTapHUX HOpM. KpousiB dopmyBamm 3a
TPHUHIMIIOM aHAIOTiB (BiK, Maca Tijia, KIiHIYHUI CTaH) y TpyIH mo 5-6 TBapud. Jis
TOMIBII KpPONIB YCIX TPYI 3acTOCOBYBANHM CYXHHA THII, SKAH TIependadan
BUKOPUCTAHHS TIOBHOPALIOHHUX TPaHyJIhOBAaHUX KOMOIKOpMIiB, 30aJTaHCOBAaHUX 3a
BCiMa IMOKMBHUMH PEUOBHHAMH 1 €HEPTI€I0 1 BAKOPUCTaHHS BOAU 0e3 00MEeKeHHS.
KponiB KOHTpONBHOI Tpymu YTPUMYyBald y NPUMIMIEHHI 32 ONTHMAIBHOI
peKOMeHI0BaHO1 TeMIiepaTypu NoBKiL 15-18°C Ta BimHOCHOI Bomorocti 50-60 %
(ontumasbHa BoJioricTs). Kpomnis I mocmiaHOT rpymu yTpUMyBad y OpUMIICHHI 3a
NepioANYHO MiIBUIIEHUX TeMmreparyp AoBKuLI 28-30 °C Ta BIIHOCHOI BOJIOTOCTI
40-50 % (cyxe moBiTps, HU3bKa BosoricTh). KpousiB mpyroi mOCHiAHOT rpymu
YTPUMYBaJIM y TPUMILICHHI 3a IOHIKEHUX Temreparyp aoBkiuii 2-5 °C Ta
BigHOCHOI Bosorocti 60-70 % (BuCOKa BOJIOTICTB). YMPOAOBK MEPiOay
JIOCJTIJPKEHHS] KOHTPOJIIOBAIM OKAa3HUKH TEMIIEPAaTYPH Ta BOJIOTOCTI MPUMIILEHHS
3 ypaxyBaHHIM iHIEKCY TEMIIEpaTypH Ta BOJOTHU 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 excepuMeHTY) y TBapHH YCiX TPyl BU3HAYATIH
KIIHIKO-(i310JIOTiYHI MMOKa3HUKH OpraHizMy. Temmeparypy Tila BHMIipIOBaId
peKTampHO 3a gomoMoror ImdpoBoro Tepmomerpa Vega MT 519 mumsxom
BBEJICHHA HOTO B MpsAMY KHIIKY KpoiiB Ha 2-3 cM mpoTsiroM | XBWIMHH.
JocnimKkeHHsT apTepialbHOrO MyJbCY NPOBOAWIM Ha CTETHOBI aprepii, xae
MiIPaxoBYBAIN KUIBKICTh IYJBbCOBHX XBHJIb 3a | XBHIMHY. YacTOTy IUXaHHS
BU3HAYAJIH IIUIIXOM Bi3yaJIbHOTO MiJIpaxXyHKy pyXiB KpHiI 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 6e3koHTakTHOTO TepMoMeTpa Arhimed Ecotherm ST300 B
NpsIMOMY KOHTAKTi 3 BiJNOBIIHUMHU JiNsHKaMH (OKO, OCHOBa ByXa, 4YepeBHA
IUITHKA, TUISHKA Taxy, TpyAHa MUISHKA XpeOTa, 3amHi KiHIiBKN) [14, 15, 16, 17].
JonatkoBo, A OWIHKH TEMIIEpaTypH pi3HUX IUISHOK ITOBEPXHI Tijla KpOIIB
MPOBOMMII  iH(QpadepBOHY TepMorpadiro 3a JIOIIOMOTOK  TEIUIOBI3IHHOTO
MOHOKysipa Taipan TM25-384 [18, 19]. YrpumanHs TBapuH Ta BCi MaHIMyJIsALii
MPOBOJIMIIA  BIAMOBITHO [JO TMOJOXEHb «3arajbHUX ETUYHUX [PUHIIMIIB
eKCIIEPUMEHTIB Ha TBapuHax», yxBaieHux [lepmmm HamioHanbHUM KOHrpecom 3
6ioetuku (Kuis, 2001) Ta «EBporieiicbkoi KOHBEHIII1 PO 3aXKUCT XPeOSTHUX TBAPHH,
SIKi BHKOPHUCTOBYIOTBCSI JUISi €KCIEPHMEHTAIBHUX Ta IHIIMX HAayKOBHX ILiIei»
(Crpacoypr, 1986) [20]. CrarucTuuHMii aHali3 OAEPXKAHUX IU(PPOBUX JAHHX
OPOBOJMIIM 3a JONMOMOrow mnporpamu Statistica mns Windows XP. Ilicns
MOPIBHSHHSA JOCII/UKYBaHMX MOKA3HMKIB Ta IXHIX MDK TpYyNOBHX pI3HHIb
BUKOPHCTOBYBanH t Kputepit CThio/ieHTa, a pe3yJIbTaT BBKAJIM BIpOT1THIM MicIIs
P<0,05 [21].

PesyabraTu nocaixkenns. JloBeqeHo, 110 3a yMOB HiJIBUILEHOI TEMIIEPATypH
Ta BOJIOTOCTI MIOPYIIYIOThCS TOMEOCTATUYHI MEXaHi3MH SIKi HETATUBHO BIUIMBAIOTH
Ha (pYHKI[IOHYBaHHS OpraHi3My TBapWHHM, III0 BHMarae NPOBEICHHA SPEKTHBHHUX
3aXO0JiB JUIA TIOM SKIIEHHA Jii TEIUIOBOrO CTpecy. Pe3ynpTraTé mOCHiIHKEHHS
MOKA3HUKIB  KIIHIKO-(Di3i0JIOTIYHOTO CTaHy OpraHi3My KpOJiB 3a  pi3HHX
TEeMITepaTypHUX PEKUMIB HaBeZeHi y Tabm. 1. YcraHoBieHo, o Ha 60-y 100y XUTTS
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— MiroToBuMii Mepios — TeMIeparypa Tijia KpoJliB ycix rpyn kosnusanacs Bij 38,8°C
10 39,0°C, myssc — 130,4-135,8 ya./XB., KiIbKIiCTh AUMXAIBHUX PYXiB — 55,2-58,4 nux.
PYXiB /XB, 0 TepedyBaio B Mekax (i3i0I0TiqHOI HOPMH [UIS TaHOTO BUTY TBApHH.

Uepes 5 nib ekcriepuMeHTy y KOHTPOJBHIHN TPYIIi TBApWH KIiHIKO-(i310I0Ti9HI
MOKA3HUKH TepeOyBali y Mekax (i3i0NoridyHoi HOPMH U JAHOTO BHIY TBapHH. Y
xposi 1 mocmiaHoi rpymu Temmeparypa Tina migsuurysaiaca no 39,7+3,30 °C, a
kpomiB Il mocmigHOi rpymM Iemio 3HWKyBajacs, MOPIBHAHO 3 KOHTpoieM. Yactora
OynbCy B KPOJiB AoCHimHux rpyn Oyna Bumioro Ha 153 % i 9,6 % (P<0,05)
BI/INOBITHO, 110 MOB’SI3aHO 3 TEMIIEPAaTYpPHUM PEKUMOM Y JaHHMX rpymnax. Yacrora
nuxanss y TBapud 1 (P<0,01) i Il mocimiaHux rpym 3poctaia MOPiBHAHO 3 KOHTPOJIBHOT
rpyHoIo.

Yepes 10 1i6 excriepuMeHTy He BUSIBIICHO BIPOTITHHX BIAXHIIEHb y YHCIOBOMY
3HAYCHHI TEMIICPATypH Tijia TBAPUH, POTE CIIOCTEPIraau TCHICHIIIIO 10 30UTbIICHHS
IIHOTO MOKa3HUKa Y kpodiB | mocmignoi rpymy, mo cranoBmio 40,0+£2,10 0C. Yacrora
nynbey y KpodiB pocninsoi I ta Il rpyn migsumyBanacs Ha 20,8 % 1 15,0 % (p<0,01)
BiAnoBinHO. YacTtoTa AMXaHHS y TBapHMH IIEpIIOi JOCIIIHOI Tpymu Oyia BHILOIO
(P<0,01). LIi 3miHM TeMmmepaTypu Ta BOJIOTOCTI Oe€3MOCEpeAHbO BILIMBAIK HA
(hizioTOTiYHI TpOIIeCH B OPraHi3Mi KPOJIiB, afpKe IiJ 9ac TimepTepMii aKTHBYIOTHCS
MeTaboIIiIHI MeXaHi3MH, CIIPSMOBaHI Ha 3a0e3MeUeHHs SHEPTii U1 TepMOPETYIIALiT
tBapuH. Y Il mocmigHOi rpyny MOKa3sHHUK YacTOTH JHXAHHS 3aJIMINABCS Ha PiBHI
KOHTPOJIFO, M0 IMIATBEPIXKYE BIACYTHICTP HETaTHMBHOIO BIUTUBY 3HIDKEHOT
TeMIEePaTypy HABKOJIHMIIHBOTO CEPEIOBHINA HA TEPMOPETYJISILIII0 KPOJIIB.

Taonanusa 1. Kniniyni noka3Huku opranisaMy KpoJiiB 3a pi3HHX TeMIepaTypHHX
pexunmiB, M+m; n=5

Kniniko-¢izionoriyHuid MoKa3HUK
I'pyma TeMmIieparypa Tijia, JIXAHHS,
py P ngp MyJIBC, YII/XB X pyxiB/xB
60-a mo0a KUTTA (MOYaTKOBHHU MEPio)
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 yitt mabauyi | HACMYNHUX CMAMUCIUYHO GIPOCIOHI PI3HUYI
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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rineprepmii: 3a TeMmneparypu noBiTpst 42—43 °C y HUX OCTYNOBO (POPMY€EThCS CTaH
TEIUIOBOTO  cTpecy, Toai sk mpu 44-45°C cmoctepiraeTbcs KpUTHIHE
MEPEBAHTAKCHHS TEPMOPETYIATOPHUX MEXaHI3MIB, IO MOXXE NPHU3BOAUTH IO
JeTadbHAX HAcHiKiB. HaToMicTs HU3BKI TemIiepaTypu B Mexkax —30—40 °C TBapuHU
MEPEeHOCATh BITHOCHO CTIMKO, XOYa TaKi YMOBH CYIIPOBOUKYIOTHCS 3HIDKCHHIM
IHTEHCHBHOCTI BiATBOPIOBAJBHUX IIporiecis [22, 23, 24].

OnHIM i3 TTOKa3HUKIB, IO XapaKTepU3yIoTh (i3i0JOTIYHIIA CTaH OpTaHi3My
TBapHH, € X KUTTE3NATHICTH 1 MOKA3HUKK MacH Tiya. [IpoTsrom mociiay Ta micis
3aBepIICHHs IPOBOIMIN OOJIIK MPOJYKTUBHOCTI TBAPHH: 30€peKEHICTh MOTOJIB’ S
y Bcix rpymax crtaHoBmwio 100 %. ITlokasHukM Macu Tijla KpOJIB 3a Pi3HHX
TEMIEpaTypHUX PEKUMIB HaBeleHi y Tabm. 2. 3a pesyinbTaraMd OTPUMaHHX
JIOCITI/PKEHb BCTAHOBJICHO, 110 Ha 60 100y JXUTTS — MIArOTOBYMH Mepiox — mMaca
TiJla KPOJIB yCiX rpyn KonuBanacs B Mexax 1120,0+18,1 — 1150,0+17,8 r.

Tabauus 2. [lokazHMKH MacH TIJIAa 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 mib eKCIIepUMEHTY Y KOHTPOJBHIHM TpyIli TBApWH Maca Tina KpoJiB
cranoBmwia 1400,6+20,4 r. B I-it gociignii rpymi Oyja HIKYOK 1 CTaHOBWIIA
1380,6+19,3 1, Ha Tui BuIoro 3uayeHust B [I-i gociiauii rpyrmi.

Yepe3 10 ni0 excnepMMEHTY B KOHTPOJIBHIM Tpymi TBapuH Maca Tijia
craHoBmia 1822,4+18,5 r, Ha TJ1i HIDKYOTO 3HAYCHHSI B JOCIIIHUX TPyIax KPOJIiB.
Biporigse 3HwKeHHsT MacH Tia kpouiB Ha 4,1 % B 11-i gocninHii rpyri noB’s13aHo
3 3HWKEHOIO TEMIIepaTypolo TMOBITpS Yy npuMmimieHHi. Takoxk, BiaMivdanu
MiBUILCHHS CIIOXMBAaHHSI KOPMY Ta 3HWKEHHS CIIO)KMBaHHS BOJIM BIBIiui,
TBapHHAMH JIOCIIZHOI ApPYroi Tpymnw, IOPIBHAHO 3 KOHTpoieM. Hamri naHi
Y3TODKYIOTBCSI 3 JIAaHWMHM JITEpaTypH, J€ BKa3aHO, IO 32 CYTTEBOTO 3HIDKECHHS
temneparypu (-20°C) kpousii CIOXKHBAlOTH OiNbllie KOPMY, alle POCTYTh MEHIII
IHTEHCHBHO [6].

BapTo 3a3HaunTH, MmO KpOJi BiAPI3HAETHCS BUCOKOIO EHEPTI€I0 POCTY B
PaHHBOMY Billi, 3IaTHICTIO gocsaTaTd y 60 1mib xuBoi Macu 2,0 KT, 1110 MOXKIIUBO 3a
YMOBH IIOBHOI[IHHOTO JKUBJIEHHS, TOOTO 30alaHCOBAHOCTI palliOHIB 3a BCiMa
MOXUBHUMHU CKJIQJIOBIMHU 3 YPaxXyBaHHSIM MAaKCHUMAaJbHOI KiJBKOCTI JIMITYyIOUMX
KOMITOHEHTIB KOpPMY Ta X MepeTpaBHOCTI, a TAKOXK ONTHMAIbHUX TeMIEpaTypHHUX
yMoB [25, 26, 27]. BecTaHoBIEHO, SKIIO MOBITPS B NMPUMILIECHHI MPOTPIBAETHCS 110
30°C i Bume, TBapWHM CTAlOTh MIIIBUMHM, IXHS PENpPOJIYKTHBHA 3JaTHICTh
3HWKYETBCS, TMIJBUIIYETHCS PU3UK TEIUIOBHX YAApiB 1 PO3BHUTKY iHQEKIIHHUX
3axBOpIOBaHb [28, 29].

OTpumaHi pe3ynbTaTd CBiI4aTh, IO TEMIEPaTypHI HMOKa3HUKH IOBEPXHEBHX
JUISTHOK TiJIa KPOJIB 3MIHIOIOTHCS 3aJIe)KHO BiJl YMOB YTPHMaHHs, IO BigoOpaxae
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ajanTamiifiai MexaHi3Mu TepMmoperyiil. Ile miaTBepIKYye 3aTHICTH OpraHi3my
KpOJIiB pearyBaTH Ha KOJMBAHHSA TEMIEPAaTypHOTO PEXMMY LULIXOM HepeOymoBH
(i3ioNOTiYHAX TPOIECiB, CHPSAMOBAHMX HA MiATpUMaHHA Tomeocrtasy [30].
TemmeparypHuUI pO3IOIIN 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 JIyMKY, MOXYTb OyTH IIOB’si3aHi 3
BHCOKOIO (PyHKIIIOHAIFHOIO aKTHBHICTIO FOJIOBHOTO MO3KY, SIKUi1 3a0€31e4y€e HEpBOBY
PEryJISLiIo YCIX OpPraHiB i CHCTEM OpraHi3My, 1 po3TaloBy€eThCs y NaHii nunsHLi. [Him
OUSTHKM  Tia MajM HIDKYl TeMIepaTypHi TOKa3HHKH, IO CBIIYHTH MpO
HEOJTHOPI/THICTH TEIUIOBOTO MMOJIs Ta (PyHKIIOHANEHY POJIb OKPEMHUX 30H Y Ipolecax
TepMOPETYJIALII.

Tabuuus 3. TemnepaTtypa noBepxHeBUX JISHOK TijIa KPOJIiB 3a pi3HUX
TeMIepaTypHuX pesxkumis, °C; M+m; n=5

Jinsuaka Tina KonTtpoan 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
Yepeso 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
3aaHi KiHIIBKA 13,2+2,14 20,0+£2,10* 9,0+2,05*

3a pe3ynbpraTaMyi OTPUMaHHX JOCIiKEHb BCTAHOBIICHO, LI0 Y TBAPHH JOCIITHOT
I rpym wepe3 10 nmi0 excriepuMeHTY TeMIIepaTypa MOBEpXHEBUX AUITHOK Tiya Oyia
BIpOTiIHO BUIIOIO B cepenHbomy Ha 23,8 — 35,5% (P<0,05), 1110 Moske Gy TH HaCITiIKOM
aKTUBI3aLlil MEeXaHI3MIB TEPMOPETYJISILii JUIsl 3HMKEHHSI TEIUIOBOTO HABAHTAXKEHHSL.
30kpema, BHINOKO TemiepaTyporo moBepxui Tima (P<0,05) xapakrepu3yBaiucs
minstaka oka (+23,8%), ocHoBa Byxa (+30,1%), minsaka maxy (+43,2%), rpyaHa
ninsiaka xpe6ta (+71,3%), 3aani kinmiBku (+51,5%) kposis.

VY tBapun nocnigHoi Il rpynu uepe3 10 ni0 excriepuMeHTy TemIiieparypa oka,
OCHOBH ByXa Ta TPYAHOI ITUITHKH XpeOTa He BiPi3HSUIINCS BiJl 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 pe3ysibTaToOM aganTalifiHuX
IporeciB a00 KOMIICHCATOPHOTO 3HIKESHHS METa00IIYHOT aKTHBHOCTI.

OCKiJIbKM NTOBEpXHEBa TEMIIEpaTypa B Pi3HUX aHATOMIYHMX JIJISTHKAX KPOJIB €
MIHJIMBOIO BEJIMYNHOIO, OyJIa IpoBe/ieHa iHppadepBoHa TepMorpadis 3a J0NOMOr 00
TerwioBizopa. Ilig gac amamizy TepMorpamu y 4OpHO-OLTIH mamiTpi iHTEHCHBHICTH
3a0apBICHHS MPSAMO KOPENIOE 3 TeMIEepaTypHUMH TOKa3HUKAMH: CBITJII JIJITHKU
BiJOOpakaloTh 30HM 3 BHIIOI0 TEMIEPaTypolo, TOMI SK TEMHIIIl BigIOBiTarOTh
HIDKYMM 3HAYeHHAM. Y paWgyXHIM TamiTpi CHHIM KoJjip mo3Ha4dae obiacTi 3
HU3BKOIO TEMIIEPaTypolo, 3eJIEHUH BiJNOBi1a€ KIMHATHUM yMOBaM, a MaKCUMaJbHi
TEeMITEpaTypH BiI0Opa’KaroThCs BiATIHKAMH YE€PBOHOTO Ta OiJI0TO.

Ha puc.l HaBeneno TepMorpaMmy TBapHH y 4YopHO-OLmiH mamitpi. ITim wac
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po3(POBKY TEPMOTPaMH Y YOPHO-OUTIH MAJITPi: MO TEMHIMIUI KOMip, TO BHIIE
temrepatypa. OTxe, (QioNeTOBHHA i TEeMHO-CHHII/HOpPHMII KONHOPH BKa3ylOTh Ha
HIDKYi TEMIepaTypd, OCKUIbKM BOHH BHIIPOMIHIOIOTH MEHIIE TeIla Ta
iH(ppauePBOHOTO BUIIPOMIHIOBAaHHS.

Ha puc. 1.A HaBemeHO TepMorpaMy KPOJIHKIB KOHTPOJNBHOI Ta JOCHimHOI |
rpynu. AHai3 IeMOHCTPY€ BiIMIHHOCTI Y pO3IIOiIIi TeMIIepaTypHHX 30H. Y TBAPHUHU
KOHTPOJIbHOI TPYNH BYIIHI PAaKOBHHM Ta KIHIIBKM XapaKTEPHU3YIOThCS TEMHHM
3a0apBiIEHHSM, IO BIJNOBITA€ HIDKYMM TEMIIEPATYpPHHM ITOKa3HHKaM, TOJII SIK
MOBEPXHS TyJy0a Ta OCHOBa BYX BiJOOpakeHi y cipoMy Koibopi. JlinsHka ouei
MO3HAa4Ye€Ha YEPBOHMUM KOJIBOPOM, IIO CBIAYMTH PO MiJBHIIEHY TeMIeparypy. Y
Kposka nociigHoi I rpymu moBepxHs Tyny0a Ta OCHOBa BYX MAaloTh cipe
3a0apBIiIeHHs, KIHIIBKY — OiIe, 1110 BIJIOBIJa€ BUILMM TEMIIEPATypPHUM 3HAYCHHSIM, a
BYIIHI PakOBMHM Ta OYi TAaKOX MO3HAYEHI YEPBOHMM KOJILOPOM, IO BKa3ye Ha
JIOKaJIbHE MiIBUIIEHHS TEMIICPaTypH y IUX JUITHKaX.

Ha puc. 1.b HaBenmeHO TepMorpaMu KpOJHKIB KOHTPOJNBHOI Ta mocmigaoi 11
rpynu. Bi3yanpHuWid aHami3 MaNiTPH CBITYATH TPO BIIMIHHOCTI y pO3MOILT
TEeMIEPaTYPHUX 30H. Y TBapWH KOHTPOJBHOI I'PYNH BYIIHI PAKOBHHM Ta KiHIIBKH
XapakTepU3yBaIUCS  TEMHHM  3a0apBICHHSM, IO  BIATIOBNAE  HIDKYUM
TEeMITepaTypHUM ITOKa3HUKaM, TOAI SIK MOBEPXHS TyIy0a Ta OCHOBa BYX BiZOOpa)eHi
y cipoMy KOJIbOpI, a TUISTHKA 04el — y OiIoMy, 1110 BKa3ye Ha BHUILY TeMIepaTypy. Y
Kposrka gociiguoi 1l rpynu noBepxHs Tyny0a, OCHOBa ByX Ta KIHI[IBKH MalOTh cipe
3a0apBiIeHHs, TOJI SIK BYIIHI PAaKOBMHM Ta OYl MO3HA4eHi OLIUM KOJIbOPOM, ILO
CBIJIYUTB PO MiJBHIICHI TEMIIEPATypHi 3HAYCHHS Y LUX JUISTHKaX.

Al I

A. Kposi koHTpopHOT Ta B. Kponi koHTpONBHOI T2
nociiaaoi I rpymm nocinigaoi 11 rpymm
Puc. 1. Tepmorpama TBapuH y 40pHO-0iiii namiTpi yepe3 10 1i6 ekcnmepumeHTy

Ha puc. 2 HaBeneHo TepMmorpamy, BigoOpakeHy Y KOJBOPOBIM IIKaIi.
KonbopoBa iHTeprpeTariis JeMOHCTPYE TIpaJi€HT TeMIlepaTypHUX 3HA4eHb: Bij
HM3bKHX (CHHI BiATIHKHM) JI0 cepenHix (3eneHi) Ta BUCOKUX (depBoHi it Oimi). Takwuit
pO3MOALT KOJILOPIB JI03BOJISIE YITKO i€HTH(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 K TyIyO i KiHIIBKH 3e0UTBIIOT0 MaJld YepBOHE 3a0apBICHHS, a
HIDKHS 9acTHHA TyJyOa iHOAI TPOSBILLIACA Y CHHIX BINTIHKaX, IO CBITYHATH PO
3HIDKCHHSI TeMIlepatypu. Y TBapuH AochimHoi | rpymm cmocrtepiraiocst OinmbIm
BUpa)keHE IiIBHUIICHHS TEMIEPaTyPH: YePBOHMIA Ta O KOJBOPH OXOILTIOBAIH HE
JIMIIIE 04i f OCHOBY BYX, aJle i IOBEPXHIO TyIy0a Ta KiHIIiBKH, III0 BKa3ye Ha PO3BUTOK
TETJIOBOTO cTpecy. Y KpoiukiB mocmigaoi II rpymm Bim3HaueHO iHIIMIA Xapaktep
po3moniTy TeMreparypu: OUTHIT KOJIip JIOKaTi3yBaBCs JIMIIIE B JIISHIN OYeH, TOMI SK
Tyiy0 1 Byxa Maiu 4epBOoHE 3a0apBJIeHHs, a KIHIIBKM Ta HIKHS IOJOBHHA TYyJy0a
BiJIoOpaKaJiuCcsl CHHIM KOJBOPOM, IO CBIMYMTH PO 3HIDKCHHS TEMIIEpaTypu Y
nepuepuyHUX AUITHKAaX. TakuM uYumHOM, y JjociiaHii [ rpymi mnepeBaxae
reHepaji3oBaHe IMiIBUIIEHHS TeMIeparypu, ToAi Ak y gjocmimaid II rpymi
CIIOCTEPIraeThCsl KOHTPACTHUH PO3IOALT 13 JIOKAIBHUM IeperpiBaHHsSM LEHTPAIbHUX
30H Ta OXOJIOKCHHAM Tiepudepii.

A. Kpoui KoHTpoIBHOT B. Kpomi nocmimHoi [ B. Kponi nocmignoi I1

rpynu rpynu rpynu
Puc. 2. Tepmorpama TBapuH y paiixy:xHiii najiirpi yepes 10 1i6 exciepumenTty

PesynbraTt TepMmorpadiuyHOro aHajizy IOKa3aJdM HAasBHICTh BHPaXKEHOT'O
TEIIOBOTrO cTpecy y TBapuH | mociiaHoi rpymnu. st HUX XapakTepHe reHepatizoBaHe
I IBULIEHHS TEMIIEPATyPH, LI0 BiIOOPaKAETHCS y YUePBOHOMY Ta 0iJIoMy 3a0apBJIeHHI
OIIBIIOCTI AHATOMIYHMX IUISTHOK (TynyO, KiHI[BKH, BYIIHI pakOBHHH, 04i). Takuii
pO3MOUT TeMIEpaTypHUX 30H CBIIYWTH NPO CHCTEMHE MOPYLIEHHS MEXaHi3MiB
TEPMOPETYJIAILi Ta MIATBEPIXKYE PO3BHTOK TEIUIOBOI'O HABAHTAKEHHS B yMOBax
EKCIIepHMEHTY.

OTKe, pe3yabTaTH AOCIIDKEHHS IIOKa3ald, L0 TEeMIEpaTypHi PeXUMH
JIOBKIJUISL MalOTh BUPa)KeHUH BIUIMB HA KIJIIHIYHUN Ta (i310JI0TIYHUN CTAH KPOJIIB.
3okpema, HiIBHIICHA TEMIIEPAaTypa 3yMOBIIIOE PO3BUTKY TEIIOBOI'O HAaBAHTAXKEHHS
Ta CHCTEMHOTO TMOPYIICHHS TEPMOpEryJsiiii, TOAI sSK IMOHW)XEHa TemIepaTypa
BUKJIMKAE XOJIOJOBUIl CTpeC i3 XapaKTepHHUMH KOMIICHCATOPHUMH pPEaKIisIMH,
CIpSAMOBAaHMMH Ha MIATPUMAaHHS ToMeocTa3y. IH¢padepBoHa Tepmorpadis
JIOBOJIUTH CBOIO €(DEKTUBHICTH SIK IHPOPMATUBHUH Ta HE IHBA3UBHUI METO/T OIIHKH
(hizionoTiYHOTO CTaHy KpOJiB 3a pi3HMX yMOB yTpuMaHHA. lle miaTBepmkye
JIOLUIbHICTh 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.

BucnoBku. 1. Kninigamii ta ¢izionoriunnii cTtaH opraHi3My KpoOidiB 3a
PI3HHX TeMIIepaTypHHX pPEXKUMIB BiI3HAYAETHCS CYTTEBHUMH BiIMiHHOCTSIMH
OCHOBHHUX MapaMeTpiB, IO BimoOpakaroTh amanTalliifHi peakmii opraHizMy Ta
3IaTHICTh MIATPUMYBATH TOMEOCTa3 B YMOBaX KOJHBAHb MIKPOKIIIMATY.

2. YV xpomiB | mocmigHOl Tpymm, SKMX YTPUMYBall y TPHUMIIICHHI 3a
NepioANYHO MiABMIIEHUX Temmeparyp noBkiuist 28-30 °C, uepes 10 nibd
EKCIIEPUMEHTY BHSIBJICHO ITiIBUIIIEHHS TEMIIEpaTypH Tija Ha 2,8 %, 4aCTOTH IyJIbCY
Ha 20,8 % (P<0,01), muxauus (P<0,01), Ha Tii 3Hmwkenus macu Tima (P<0,01).
BcraHoBneHO, 3HMKEHHS CHOXHMBAaHHS KOPMY Ta ITJBHIICHHS CIIOKHBAaHHS BOAM
BIBiYi, TOpIBHSHO 3 KOHTpOJIEM. BCTaHOBIEHO WINBHUILEHHS TeMIIEpaTypu
MOBEPXHEBUX JIISHOK Tina (OKO, OCHOBA ByXa, YepEBHA JiIAHKA, JUISHKA Maxy,
rpy/aHa aiisHka xpeOra, 3a/iHi 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 BHUSBIICHO
3HIW)KEHHS TeMIlepaTypH Tina Ha 3,6 %, MiABHINEHHS 4acTOTH Mynbcy Ha 15,0 %
(P<0,05) ©e3 3MiH y 4acTOTi AMXaHHs, HA T 3HIDKCHHS Macu Tina Ha 4,1 %
(P<0,05), migBUIIEHHS CIOXKHUBAHHS KOPMY Ta 3HW)KCHHSI CIIOXKUBAHHS BOAW BIIBiYi,
MOPIBHSHO 3 KOHTpOJIeM. BCTaHOBIIEHO 3HMKEHHSI TEMIIepaTypy YepEeBHOT AISHKHY,
JUIISTHKY [axy Ta 3aJHiX KiHmiBok Ha 27,5 — 43,7 % (P<0,05).

4. 3a pesynbratamu TepMorpadiqHoro aHaiizy y AociifHii 1 rpyni nepeBaxae
reHepaji3oBaHe IMiBUIICHHS TeMIeparypu, ToAi Ak y gjociimuid II rpymi
CIIOCTEPIraeThCsl KOHTPACTHUH PO3IOALT 13 JIOKAIBHUM IeperpiBaHHsIM LEHTPAIbHUX
30H Ta OXOJIOKCHHAM Tiepudepii.
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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 Il 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 HAHOCTIOJIYKHU MIKPOEJIEMEHTIB HA TEMATOJIOTTYHI
IMOKA3HHUKMU KPOJIIB 3A PO3BUTKY TEIIJIOBOI'O CTPECY

lecux £1. B., dokmop eemepunapuux nayx, npogecop,
2l03bBsix M. O., acnipanum,

2Nlernc I'. T., kanoudam c.-e. Hayx,

ZXomuH M.M., xanoudam 6io. HAyK, c. H. C.,

2Kucuis B.O., kanoudam c.-z. nayx.

UIpozobuybkuii deporcasnuii nedazoziunuii ynisepcumem imeni leana Ppanka,
M. JIpocobuy; lesykyv@gmail.com
2Iucmumym 6ionozii meapun HAAH, . JIveis.

3acmocysanns mpaouyitiHux —MexXHONO2IYHUX CNOCO0I8 0N  3HUNCEHHS.
Mennn8o2o cmpecy 8 KporieHUYMEI € HeeeKmuHUM Ha 8i0OMiHY 8i0 PISHOMAHIMHUX
animenmaphux 0006ag8ok y payioti. Excnepumenmu 6uKonani Ha MOLIOOHSIKY KPOJLG-
ananozie nopoou mepmoucvka 6ina 6i0 35-i do 78-i dobu owcumms. Kponie
YMpUMy8anu 8 ymMoeax eieapiio, e CMEOPUNU YMO8U NIOGUWeHOi memnepamypu
008Kt (nOMIpHULL | CUTLHULL MENL08UIL cmpec), 3a 0OPAXYHKOM MEMNEPAmypPHO-
60102ICHUTL iHOeKC cmanosue y medicax 6id 28,1 0o 29,9 °C ma 6i0HoCHOT 8o1020Cmi
610 84,3 00 85,7 %. /lns nposedents 00cuioxcenns 6y10 chopmosano KOHMpPOIbHY
2PYNy Kpoais, AKUX YMmpumyeaiu Ha CMAaHOAPMHOMY 2PAHYIb08AHOMY KOMOIKOpMI,
BUCOMOBIEHOMY 6 YMO8ax 2ocnodapcmeéa ma 600i docxouy. Kponi I, Il i Il
O0CIOHUX 2PV CROACUBAU, MAKI JHC KOMOIKOPMU, 5K Y KOHMPOJIL, RPpOme 8RPO00BIIC
24 200un 3 600oto ompumysanu: I epyna — yunxy yumpam — 60 me/n abo 12 me/xe
macu mina; Il epyna — ceneny yumpam — 300 mke/n abo 60 mxe/ke macu mina; 111
epyna — eepmanio yumpam — 62,5 mxe/n abo 12,5 mxe/ke macu mina. Iloxasnuxu
KpOoGi Kponi docniodcyeanu na 14-my 006y niocomoguoco nepiody ma na 14-my i
29-my 006u docniddcenHsi 3a yMO8 ROMIPHO20 MA CUNbHO20 MENL08020 CMpeC).
Bcmanosneno, wo Hauibinvwe upadxceHuli 8nAUS HA 3MIHY 2eMAMONO0IUHUX
NOKA3HUKI@ KPOGI KPOi6 GIO3HAYUIU 3d 000A8AHHSA 00 PAYIOHY YUHKY Yumpamy i
ceneny yumpamy yi sminu 6ynu oinvuie 8i000padiceti 3a YMO8 CUIbHO20 MENI08020
cmpecy I Xapakmepusy8anucs GUWUM 6MICIOM epumpoyumis, 2emoio0iny,
2eMaAmMOKpUmy, JIetKoyumie ma okpemux ix gpopm enpoooexic 0ocuiodxicents. Bnius
2EPMAHII0 Yumpamy GI03HAYUGCS MEHULe GUPAICEHUMU 3MIHAMU Y NOPIGHAHHI 3
[HWUMU  30CTMOCOBAHUMU  00DABKAMU CMOCOBHO KOHMPOJIO, W0 NOZHAYULOCS
nioBUWEHUM Dpi6HeM 2eMO2I00IHY 3a YMO8 NOMIPHO20 MENnio8020 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 TIPU3BOMSTH IO TEIIOBOTO CTPECY 1 CTAHOBJATH 3arpo3y Uil Tamysi
tapuHHuNTBa [3]. 3a mamMMmu 3BiTY BcecBITHBOI MeTEOPONIOriuHOI OpraHizaii
MIPOTHO3YETHCS, IO CepeqHs II100anpHa TeMueparypa B nepion 3 2025 mo 2029 poxu
nepesumuTh 1,5 °C, mo mMatuMe cepifosni Hacmiaku ans TBapuHHKNTBA [7]. Kpomni
3a 010JIOTIYHUMH OCOOJIUBOCTSIMH € Ty TIMBUMH JI0 BUCOKHMX TeMIIEpaTyp JOBKIJIIA,
Yy HUX TYCTHH IMEPCTSHUHA IMOKPUB Ta BiJICYTHI IOTOBI 3aJI03H, TEMIIEpaTypy Tija
PETYJIIOITh 32 PaxyHOK TEIIOOOMiHY 3 MOBITpAM depe3 Byxa, 3a TaKUX YMOB
nporecu Tepmoperyisinii y Hux obomexkeni [10]. OntumanbHa TemmepaTypa AJst
kpouniB — Bif 18 mo 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,
OPH3BOIUTH 10 CKOHOMIUHHX BTPAT ¥ KPOMiBHUITBI [4]. Y TBapHHHHITBI, 30KpeMa
KpOJIIBHHIITBI, 3aCTOCOBYIOTh Pi3HOMAaHITHI TEXHOJIOTIUHI PIllICHHS, IO MOTpeOye
paIMKaJIbHUX 3MIH y PEKOHCTPYKIi OymiBellb Ta CHCTeM 3a0e3ledcHHS
BIMOBIAHUX (QYHKIINA, IIe¢ NPH3BOIUTL 1O 3HAYHUX CKOHOMIYHUX BHTpaT.
ANBTEpHATHBOIO € BIPOBA/DKCHHS DPI3HOMAHITHUX aliMEHTApHUX YMHHUKIB, 1€
YBEICHHS PI3HOMAaHITHHX JOOABOK 3 010JIOTIYHO aKTUBHUX PEUOBHH J0 PaIliOHY, sKi
€KOHOMIYHO € JICHICBIIMMH ¥ 3a0e3MleduyioTh peHTa0enbHicTh. OmHUM i3
MEePCIEKTUBHUX CIIOCO0IB € BHKOPUCTAHHS MIHEpaJIbHUX PEYOBHH B OpraHidHii
CHOJIyLll HAHOYACTMHOK, BUTOTOBJICHHX 3a JIOIIOMOT'OI0 METO[IB HAHOTEXHOJIOTIi,
10 y TOPIBHSHHI 3 HEOPraHIYHUMH iX COJSIMU BOJIOMIIOTH LIMPOKUM CIEKTPOM
0iooriyHOi 1ii 1 XapaKTepH3YIOThCS BHUCOKOK TMOBEPXHEBOIO 1 KaTATITHYHOIO
AKTHBHICTIO, HU3bKOIO TOKCHYHICTIO Ta aJCOPOYIOYMMH BJIACTHBOCTSIMH. Tomy,
JOCTIKEHHST MOP(OJIOTIYHIX TOKAa3HUKIB KPOBI KPOJIB 3a BIUTHBY TEILIOBOTO
CTpecy Ta HOTrO IOM SIKIICHHs 3a BHIIOIOBAHHSA CIHOIYKHM HAHOYACTHHOK LUHKY,
CelleHy Ta TEepMaHil0 IUTPATiB € aKTyaJIbHHM, IO MOXE IIPU3BECTH JI0
PEHTA0ETHHOCTI KPOJIBHHUIITBA B YMOBAX TII00aIBHOTO IMOTEILTiHHS.

Meta pocaimieHHs1 — 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. Bripoposx excriepuMeHTy 4 TOJMHU
Ha 00y MiJBHUIIYBAIU TEMIIEPATypy B IPUMIIICHHI 3a TOMOMOIOI PETyJhOBaHUX
eJIIEKTPUYHIX HarpiBadiB MOBITPS, IO CTBOPIOBAJIO YMOBH TEIUIOBOTO CTpecy. 3a
YMOB TIOMipHOTO TEIIJIOBOTO CTPECy KpOJIiB yTPUMYBAIH 3a TeMIepaTypH Bix 27,8
mo 28,9 °C Ta BimHOcHOi Boyorocti Bim 83,4 mo 87,7 %. 3a yMOB CHIJIBHOTO
TEMJIOBOTO CTpecy, Temreparypa craHoswia Big 28,9 mo 30,0 °C Tta BimHOCHOT
Boorocti Bix 78,1 no 87,4%. [{ns OIiHKH TeMIIlepaTypHO-BOJOTICHOTO IHAEKCY
(TBI) BHKOPHCTOBYBaJHM BHMIpIOBaJbHO-00UHCTIOBaIbHIN KoMmiuieke (BOK)
AIICE-M Ta Meroamky Oe3nepepBHOI aBTOMaTHYHOI peecTpalii, 10 MpOBOAMIA
OJlHE BMMIPIOBaHHSA 4epe3 KOXKHI TpH CEKyHIH, 3 HACTYIMHHM ycepeaHeHHsM 40
BUMIpPIOBaHb MapaMeTpa Ta Horo 3amucom B kapty mam’siti ([Tatent Ne 127047) [1].
TBapuH U JOCTIKEHHsT (GOPMyBalid y Tpymd 1O 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 KOHTpoOJbHOI TrpymnH
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OTPUMYBJIM OCHOBHHMH paIlioHi i3 CTaHAapTHUM 30ajJlaHCOBAaHMM I'DaHyJILOBAHUM
KoMbikopMoM i Bogoro 6e3 oomexxens. Kpoi I, IT i III gocmigaux rpyn crioXuBaim,
Taki X KOMOIKOpMH, SIK y KOHTpOIi, TPOTE BIPOAOBXK 24 TOTUH 3 BOJIOIO
orpumyBany: | rpymna — nuHKY nuTtpaT — 60 mr/m a6o 12 mr/kr macu Tina; II rpymna —
cenreny murpat — 300 Mkr/m abo 60 mkr/kr macu Tina; Il rpyma — repmaniro nuTpat
— 62,5 Mkr/m abo 12,5 MKr/kr macu Tima. BUKOpHCTaHHS OKpeMHX MOLIOK VIS
KO)KHOI TBapWHH Ta PO3MIIIEHHS TBApUH IHAWBIAYaNbHO y KITI TO3BOJHIIO
KOHTPOJIIOBATH KUIBKICTH CITOKMTOT BOJIU Ta 33JJaHOI CIIOJIYKH, KOXKHUM KPOJIEM.

IToka3HUKH KPOBi KPOJIiB TOCIIKYBaIK Ha 14-Ty 100y MiArOTOBYOTO MEPioay
Ta Ha 14-1y i 29-Ty 100M HOCIIDKEHHS 32 YMOB ITIOMIPHOT'O Ta CHJIBHOTO TETJIOBOTO
crpecy. Ha 14-Ty no0y miArotoB4oro rnepiofy y KpoJiiB IPOBOJIWIHN Big0ip KpoBi
JUIsl 3’siICyBaHHSI OlOXIMIYHMX ITOKAa3HHUKIB 3a BIIICYTHOCTI TEIUIOBOTO CTpeCy Ta
n06aBok y pauioni. ITinrotoBumii nepion tpuBaB 14 ni6 i OyB HEoOXimHMH yIs
ajanTarii TBapuH 10 YMOB BiBapiro. Bubip 14 ni6 3a0e3mednio JoCTaTHRO Yacy IS
TOrO, 100 TBapHHHU aJaNlTyBaINCS A0 HOBHX YMOB YTPHMAaHHS, 1 J03BOJHIIO
3a0e3meunT cTaOUThHI MOKAa3HWKH, 3 SKAMH MOXXHa OyJIO MOpPIBHIOBATH HaHI y
JIocimHOMY Tiepioai. Y HacTynHi 14-Ty 1 29-Ty 100y eKCIepUMEHTY JOCIIiKYyBaIN
BIUIUB TEIUIOBOTO CTPECy Ta HOTrO IIOM SIKIICHHS 3a BHIIOIOBAHHS ITUTPATHOI
CIIOJIyKH HAHOYaCTHHOK MIKPOEJIEMEHTIB.

Jlnst nociiiKeHs KIITHH KPOBi BiOupany ii 3 KpaifoBOi BYIIHOT BEHU KPOJIiB Y
npoO6ipKH 3 AHTUKOATYJIAHTOM eTHieHAiaminTerpaanerat (EJITA-K?") i Busnauanu
3arajbHy KUIBKICTb €PUTPOLMUTIB T €PUTPOLMTAPHI 1HIEKCH: aOCONIOTHUH BMICT
EpUTPOLUTIB, CepelnHiii 00’€éM epuTpOLUTa, TEeMAaTOKPUT, CEepeiHii BMICT
reMoryio0iHy B €pUTPOLUTI, CEPEIHIO KOHIIEHTPALII0 TeMOIJI00iHY B €PUTPOLHTI,
[IHPHHY PO3IOAUTY EPUTPOIIHTIB 32 00’ €MOM; KITBKICTh JICHKONUTIB Ta 1XHI (POPMH
— MiM(OLIUTH, MOHOITUTH, TPAHYJIOLUTH; KiJTBKICTh TPOMOOIIUTIB Ta TPOMOOIUTApHI
iHAeKCH: aOCONMIOTHHH BMICT TPOMOOIMUTIB, CepeiHii 00’€M TPOMOOIMTIB,
TPOMOOKPHT, BINHOCHY IIHPHHY pO3MOAUTY TpoMOOmUTIE 3a 00’eMoM 3a
JIOTIOMOTOI0  aBTOMATHYHOIO reMaTosioriuHoro awnamizaropa OrpheeMythic 18
(IBeituapis) [12].

VY3araipHEeHHsI Pe3yJbTaTiB JOCTIHDKEHHS MPOBOAWIM 3 BUKOPUCTAHHAM
nakety nporpam «STATISTICA» 7.0 («Statsoft», CIIIA). ExcriepumeHTansHi AaHi
BUpaXaJu K cepeiHe 3HaueHns (M) £ Ta cepenHbokBaaparuyte BigxmieHus (SD).
OTpyMaHHI pe3yJbTaTH JOCTIDKEHHS IepeBIpHIM Ha HOPMAJbHICTh PO3MOALILY
nmaanx 3a kpurepiem Hlamipo—Binka. PesymeTatn po3paxoByBasii IUCTIEPCIHHAM
aanmizom (ANOVA), 1 BHSBIEHHS CTaTUCTUYHHMX BiAMIHHOCTEH 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 CIiBBITHOIICHHS KOHTPOJIIOBAJIM BIPOJIOBXK J0CIiLKEHHS. Tak, cepeans
BOJIOTICTB 1 TeMIepaTypa MOBITPS BiBapiro, I 9ac MiIrOTOBYOTO Mepiory 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. IlTapameTpu MikpokJIiMaTy 32 IOMIPHOI0 Ta CHJILHOI'0 TEIJIOBOI0
cTpecy

Ortpumane 3uaueHHs TBI Bigmomigamo 19,0 i 19,4, mo CBigYUTE TIPO
BIZICyTHICTh TEIJIOBOTO CTPECY BHPOJOBXK IMiATOTOBYOTO IEPIOAY EKCIIEPUMEHTY.
BignoBigHO 10 MeTH JAOCHIPKCHHS, TOKa3HUKHA CEPEIHbOI TEeMICpaTypH Y
npuMitieHHi 3a 14 gi6 mocimigHOro mepiony 3a yMOB MOMIPHOTO Ta CHJIBHOTO
TEIUIOBOTO CTpecy BimmoBigHo cranoBwin 28,8 °C Ta Bosorocti — 85,7 % Ta 29,9
9C, Bomorocti 85,6 %, TBI 3a TIepioJT TOCIiKSHHS BIAIIOBITHO TOpiBHIOBAB 28,2 Ta
29,2. Ha 29 106y AoCIigHOTO TIepioIy cepeIHi 3HaYeHHs BOJIOTOCTI Ta TEMIIEPaTypH
332 YMOB IIOMIpHOT'O Ta CHJIHOTO TEIUIOBOTO CTPECy BiAmoBixHo Oy 86,2 % ta 28,7
°C Ta 84,3 % 1a 29,9 °C. TBI cranosus 28,1 Ta 29,1, 1m0 3ri1HO 3 GOPMYJIOIO BKa3ye
Ha TapaMeTpHd IOMIPHOTO Ta CHJBHOTO TEIUIOBOTO CTPECY y 3aBEepIIALHOMY
nepiozi 3acrocyBanHs qo06aBok [11].

Amnaniz gaHux J000BHMX IIOKAa3HMKIB MIKPOKJIIMATy MPHUMIMICHHS, €
YTPUMYBAJINCh KPOJi 3 IOCHIHUH Nepio] 0Ka3as, 0 PiBEHb aMiaKy 3HaXOJJBCS
B JIONYCTUMUX Meskax Big 2 10 11 mr/m3, 1o BiaANoBiae HOpMATHBHUM TTOKa3HUKAM
e Oimpme 20 wmr/m® (BHTII-AIIK-05.07). PiseHp Byriekucioro rasy 3a
JIOCTIPKYBaHWH TIepioJ KOJMBaBCA B Mexax Big 521 1o 1427mr/m3 pu
BcTaHoBeHOMy Hopmatuei 2000 wmr/m® (BHTII-AIIK-05.07). PiBenbp Merany
KONIMBABCA B [iala3oHi Big 52 1o 784 mr/m®, mo He HOPMYETHCA Yy KPOIiBHHIITBI.
CipKOBOJHIO Ta 030HY He 3a(iKCOBaHO Yy IPUMIILEHHI, I¢ yTPUMYBAJINCh KPOJIi 32
Nepiof] eKCIIEpUMEHTY.

BunoroBaHHs KpoJIsIM LMHKY IIUTPATy Ta CEJIEHY LUTPATy B KPOBIi BiJIIOBIIHO
301JIbIIYy€ KibKiCTh epuTpouuTiB Ha 22,2 (p<0,01) Ta 20,2 % (p<0,05) nopiBHsHO 3
KOHTPOJIEM Ha 3aBepIIATbHOMY €Talli JOCHI/KEHHS, M0 MOXKE CBITYHTH TIPO
CTUMYITIOFOYHI BIUTHB Ha TPOIECH epurpomoe3y (puc. 2). AHami3 ofepXaHHuX
pe3ynbpTaTiB KOHIEHTpalii remorno6iny y tBapuH I, II, III rpymm 6yB BiamosimHO
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. BiZcOTOK reMaTOKpUTHOI BEJMYMHM 32 BHIIOIOBaHHS J100aBOK
IIUTPATiB MIKPOEIEMEHTIB MiABUIIUBCS y KpoBi kpomiB I i II mocmimaux rpym
BimnosixHo Ha 27,3 %, (p<0,01) i 20,7 % (p<0,05) Ha 29 K00y eKCHEPUMEHTY.
OTtpuMani 1aHi 301IBIIIEHHS KOHIICHTPALlil TeMOTIIO0iHY Ta BiICOTKA TeMaTOKPUTHOT
BEJIMYMHN Y KPOBi KPOJIiB O€3M0CepeHhO KOPEIOIOTE 3 KUTBKICTIO €PUTPOIIUTIB.

Puc. 2. Iloka3HUKH BMiCTY epUTPOLNTIB, FeMOIJIO0IHY Ta FeMATOKPHUTY Y
KPOBi KpoJIiB 32 YMOB IIOMIPHOT0 TEeIJIOBOTO CTpecy

IIpumimka: y 1bOMy Ta HACTYITHUX PUCYHKaxX CTaTHCTUYHO BipOTrimHi
PI3HHII BpaXOBYBaJIM IMOPIBHSHO 3 KOHTPOJILHOIO rpymoto: * - P<0,05; ** -
P<0,01; *** - P<0,001.

BusnadueHHS MOp(OJOTIYHUX IMOKA3HHUKIB KPOBI KPOJIB 32 YMOB CHIIEHOTO
TEIJIOBOTO CTPECY CBiAYWTH, IO OTPUMAHI PE3YJNbTaTH BEPXHIX Ta HWKHIX
mapamMeTpiB Oymm y Mexax (isionoriuHux 3HadeHb [9]. AHami3 ojepiKaHUX
pe3yibTariB a0COIIOTHOTO BMICTY €pPUTPOLMTIB TTOKa3ye, o y KpoBi kpodis I Ta 11
JOCITIIHUX TPYII iX KUTBKICTH OyJia BiAmosigHo Bumioo Ha 16,4 % (p<0,05)i 13,6 %
(p<0,05) ta 19,9 % (p<0,01) i 14,5 % (p<0,05) Ha 14 i 29 nOOy HOCIHiIKEHHS
MOPIBHSHO 3 KOHTPOIIBHOO Tpymoro (puc. 3). V kposi tBapun 111 mocnignoi rpymy,
SKAM 3aCTOCOBYBAJIM TE€PMaHil0 IHUTpaT y KimbkocTi 12,5 mxrGe/kr macu Tina
abCONTIOTHHUI BMICT epuTpounuTiB OyB BiporigHo BummMm Ha 15,3 % (p<0,05),
CTOCOBHO KOHTPOJILHOT IpyIH Jinie Ha 14 100y eKCriepuMeHTy, 110 MOXKEe CBIIYUTH
PO BUP@KEHY AiI0 OpPraHiYHMX MIKPOEJEMEHTIB Ha OpraHi3M KpOJIB yIpPOIOBK
TPHBAJIIIOTO MEPiOy.

Binomo, 1mo B yMoBax Mi/IBUIICHUX TeMIIEpaTyp OpraHi3M KpouiB MoTpedye
6inpmIoi KinbKocTi OKCUreHy 3a paxyHOK IHTEHCHUBHINIOrO OOMiHY pedoBHH [6],
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HalIMMU JOCIIDKSHHSIMU BCTAHOBJICHO IO3UTHBHUH BIIJIMB 3aCTOCOBAHUX LIUTPATIB
MIKpOEJIEMEHTIB Ha BMiCT reMorIo0iHy, sKuil OyB OiIbIle BUpakKeHUI Ha IEPIIOMY
eTari JOCTiDKeHHS Y BCiX MOCTIIHUX TPyTax, HiX y Apyromy. Tak, y KpoBi KpoutiB
I, I Ta III rpyn BmicT remorio0iny OyB BummuM BignosigHo Ha 20,8; 21,6 1 19,5 %
(p<0,001) nHa 14-Ty n0o6y HOCTIIKEHHs MOPIiBHSHO 3 KOHTpoieMm. Ha 29-1y moGy
JOCTIDKCHHST TIPH 3aCTOCYBaHHI MiKpoeJleMeHTiB y KpoBi tBapue I, II ta III
JOCIITHAX TPYII BiA3HAUEHO ITiABUIICHHS piBHA reMoriobiny ua 11,1 (p<0,01), 12,5
(p<0,01) ta 9,7 % (p<0,05) BiamosigHo. Ciijt 3a3HAYKTH, 11O [isl IUTPATY TEPMAHIO
BiJI3HaYaacs JEN0 HIKYMMH PIBHAMH JOCIIJDKyBaHOTO MMOKa3HuKa. Lle Ha Hanry
JYMKY, MOX€ 3aJIeXKaTH BiJl CHOXXUTOT KUIBKOCTI, HAHOMIKPOEJIEMEHTIB, SIKi MaroTh
BUCOKY KaTaJiTUYHY aKTHUBHICTh, ajie IX JOCTYIHICTh B OpraHi3Mi 3aJeXHTh BiJ
JIO3M y PaIlioHi.

Puc. 3. Iloka3HUKH BMiCTy epUTPOLMTIB, reMOrJI00iHy Ta reMATOKPHUTY Y
KPOBI KPOJIiB 32 YMOB CHJILHOI'0 TEMJIOBOI'0 CTpecy

VY xpoBi kponiB I ta II rpyn Bim3HaueHO AOCTOBIpHI 3MiHHM ITOKa3HHKIB
reMaTtokpuTy Bigmoiguo Ha 24,1 ta 15,7 % (p<0,01) i 21,1 Ta 16,5 % (p<0,01)
BIPOJIOBXK JOCIiKeHHs. MeHII BUpa)KeHNH BIUIMB HA BMICT ()OPMEHHX EIEMEHTIB
y 3araJbHOMY 00’€Mi KpOBI CIIOCTEpIraBcst MPW BKMBAaHHI T'epMaHito IUTPaTy, sSIKHA
y KpOBi KpOJiB Bim3HawaBcst Biporimaum migBumieHHsM Ha 18,6 % (p<0,05) Ha
MEepIIOMY eTalli JOCTIHKEHHS MOPIBHAHO 3 KOHTPOJIBHOIO Ipymoro. TakuM YHHOM,
JMOCTIKYBaHI IUTPaTH MIKPOENEMEHTIB, MOXYTb CTUMYJIOBaTH MpOIEC
epPUTPONOe3y, IO MPHU3BOAWTH 10 30UIBIICHHS KINBKOCTI €PUTPOIMTIB y KPOBI
KPOJIB.

JIeHKOIUTH € KIIITHHAMH 3aXUCHOI CHCTEMH OPTaHi3MYy i iX piBeHb OYB B MexXKax
(hizionorivHuX BenH4HH [9], OIHAK KIIBKICHE 1X 3MCHIICHHS B JOCHIJHHUX IpyIax,
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MOXE€ CBIJUUTH TPO BIACYTHICTb QJIEpriyHOl peakuii abo 3HMKEHHH PHU3UK
BHHUKHEHHS 3allaJIeHHs 33 BUIIOIOBaHHS 100aBoK. J[OCHi/KEHHAMH BCTaHOBIICHO,
mo y kpoBi kpomiB I i II gocmigHMX Tpynm 3MEHIIMIACH KiJIBKICTh JIGHKOIIHTIB
BiamosixHo Ha 9,01 (p<0,05) 1 7,95 % (p<0,05) Ta mimdonuTis 11,3 (p<0,05)i 12,5
% (p<0,05) Ha 3aBepUIALHOMY €Talli J0oCiipKeHHs (puc. 4).

Puc. 4. IlTapameTpu BMicTy KJIITHH 0i710i KPOBi KpoJIiB 32 YMOB IOMIpPHOT0
TeIJIOBOTO cTpecy

3HMKeHUH piBeHb JIMGOLUTIB y Nepioj IOCHIPKeHHS, MOXKE BKa3yBaTH Ha
MEHIINH PU3MK PO3BUTKY FOCTPOTO 3aNajeHHsI Ta 3MEHIIY€ PU3UK 3aXBOPIOBaHb I1i]]
BIUIMBOM IIUTpATiB MikpoeseMeHTiB [12]. BukopucranHs 100aBKM [IMHKY LIUTpATy
3YMOBHIIO TiJIBUIICHHS BMICTY MOHOIIMTIB y KpOBi KpouiB Ha 23,5 % (p<0,05) Ha 29
00y excriepuMeHTy. LIMHK € BaXITMBUM MIKpPOCIIEMEHTOM, SIKMH NpUHMae y4acTb y
perynsmii iMyHHOT cucTeMd. BiH criprsie po3BUTKY Ta (YHKIIOHYBaHHIO iIMyHHHX
KITITUH, BKIOYaroun MoHomutd [11, 13]. IligBuIneHuii BMICT MOHOIIMTIB, MOXE
BKa3yBaTH IPO aKTUBAIIIFO iIMyHHOT CHCTEMH, sIKa BIIIOBIIa€ HA CTPECOBI YMOBH, Y
TOMY YHCI 1 TeTI0BUiA cTpec. ToMy, Ha Hally AyMKY 30UIbIIEHHI BMICT MOHOIUTIB
€ pe3yIbTaToOM IMyHHOI BiJIIIOBi/Ii, IUITXOM BHPOOJICHHS IIUTOKIHIB, SIKi aKTUBYIOTh
peaxiito iMyHO(}i310JI0TIYHOT CHCTEMH 32 YMOB TIOMiIpHOTO TEIIOBOTO CTPECY.

BurmoroBaHHS ITUTPaTiB MIKpOEIEMEHTIB MO3HAYIIOCh y KpoBi kpouiB I 1 II1
JIOCITITHUX TiABUINEHHSM abCONIOTHOTO BMICTY TpaHYJIOIUTIB BiamoBigHo Ha 30
(p<0,05) i 66,3% (p<0,001) Ha 29-Ty 100y ekcriepuMenTy. JlogaBaHHs J0 pallioHy
KPOJIB IIMHKY, CEJIeHy Ta T'epMaHil0 IUTPaTy 3yMOBHJIO BipOTigHI 3MiHH IOJIO
KOHTPOJILHOI TPYIIH 32 BiTHOCHUM BMicTOM TpaHysorutis Ha 13,5 % (p<0,05), 17,1
% (p<0,01) i 41,1 % (p<0,001) BIpoOBXK 3aBEPLIATBEHOTO MEPIOLY IOCIIHKEHHS.

JlelikounTH € 9aCTUHOIO IMyHHOI CHCTEMH, 1110 OEpyTh Y4acTb Y CIIa/IKOBHX Ta
HaOyTHX IMyHHHX peakuisix [l14]. AHani3 OTpUMaHHX pE3yJbTATIB KiLTBKOCTI
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JIEWKOLMUTIB, CBIIYMTH NP0 BipOTiAHE 3HIKEHHS iX KUIbKOCTI B KpoBi kpouis I ta 11
rpyn BiamosigHo Ha 13,1 18,3 % (p<0,05) Ta 11,2 % (p<0,05) i 10,4 % (p<0,01) Ha
14-ty i 29-Ty noOy mocmimkeHHs MOpiBHAHO 3 KoHTpoieMm. Kpomi III mocmimuoi
TPYTH BiI3HAYIIINCS 3MEHIICHHSIM KUTBKOCTI JISHKOIUTIB BIIPOIOBXK JOCIIIKEHHS
Ha 11,4 129,3 % (p<0,05) cTocOBHO KOHTPOITIO (pHC. 5). SHMKEHHS TXHBOT KiJTbKOCTI
Moke OyTH TIO3UTHBHAM YHHHHUKOM peEaKiii opra"i3My KpojiB Ta
IMYHHOMOYITIOUHH €(eKT 3aCTOCYBaHHA JOOABOK Y iX pamioHi.

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
perynsmii iMmyHHOT BiamoBizi [8]. AGcomoTHHIA BMICT TiM(OIUTIB y KPOBi KpoiB I,
IT i IIT mocnmigHUX TPyH BipOTiTHO 3MEHITyBaBCS, 010 KOHTPOJIBHOI TPyITH Ha 25,9;
27,3129,0 % (p<0,05) Ha 14 100y n0CHiPKeHHS TOPIBHIHO 3 KOHTpoJeM. BiporinHe
3MEHIIEHHs! JTIM(OLUTIB TaKOX CIIOCTEPIraeThesi Ha 29-Ty 100y MOCITIDKEHHS Y
kposi kpoxis I, IT i III gochiguux 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 IMyHHOMOJIYJIIOIOYY JIiF0 HAHOYACTHHOK IIMHKY Ta CEeJEHY IIOJ0 3MEHIICHHS
ajiepriyHoi peakilii opraHizMy 3a yMOB CHJIBHOTO TEILIOBOTO CTPECY.

MoHOUIMTH 3aXWIIAIOTh OPTaHi3M BiJ] MATOTEHHWX MIKpOOpPTraHi3MiB, a IMpH
BUSBJICHHI 3allaJIbHUX MPOIECiB 3a0e3MedyioTh IMYHHY BIANOBIAL MIIAXOM
(aromurto3zy [5]. AGCOTIOTHHI BMICT MOHOIIUTIB BipOTiJHO 30UTBIIMBCS Yy KPOBI
kponis I i II nocninaux rpyn Ha 14,8 (p<0,05) ta 17,0 % (p<0,01) Ha 14 noby i Ha
21,3 (p<0,01) Ta 18,3 % (p<0,05) Ha 29 100y cTOoCcOBHO KOHTPOIO. Taki pe3ynbraTy,
MOXYTh BKa3yBaTH IIpO CTUMYJIOIOYMH BIUIMB Ha IMYHHY BIANOBiIb JUIS
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PEryJIIOBaHHS KJIITHHHOTO TOMEOCTa3y B YMOBaxX TEILUIOBOI'O CTPECY, IO BHKIIMKAE
OKCHUJIATUBHUI CTpeEC.

BucnoBku. 1. BunoroBaHHS KpOJIsiM IUHKY TUTPATy 3 po3paxyHKy 12,5 Mr/kr
MacH Tila y KpOBi MiABHIIMWIO KiNbKicTs eputpormTie (p<0,01 — 0,05),
KOHIIEHTpaIlifo remornobiny (p<0,001 — 0,01), BicOTOK reMaTOKPUTHOI BETHIMHH
(p<0,01), BpomoBxk 29-Tr 1i6 ekcriepuMenTy. JlolaBaHHs y PaIlioH TBAPHH CEIICHY
UTpaTy B 1031 60 MKI/KT MacH Tijla MiIBHIIHWIO B KPOBI KUIBKICTH €PUTPOIUTIB
(p<0,05), xoureHTpariio remornobdiny (p<0,001 — 0,01), BiACOTOK reMaTOKPUTHOT
senmunan (p<0,05 — 0,01), BigHOCHMI BMicT rpanynormTie (p<0,01), BOpomoBxk
JIOCITiKEHHS. BUIOOBaHHS repMaHiro IUTpaTy 3 po3paxyHky 12,5 Mr/kr Macu Tina
32 YMOB TEIUIOBOTO CTPECy IiJBHIIMJIO B KPOBI KOHIIEHTPALil0 TIeMOTIO0iHY
(p<0,001 — 0,05), abcomoTHOrO BMicTy rpaHyioruTiB (p<0,001), remaTokpuTy
(p<0,05) Ta 3HMWKEHHSIM KiJTbKOCTI IeHKOIHTIB 1 miMdonuTi (p<0,05) npoTsirom 29-
TH Ji0 eKCIIepUMEHTY .

2. 3a yMOB CHJIBHOTO TEIUIOBOTO CTpPECY BHpakeHi 3MiHH 3aiKcoBaHO 3a
BUIIOIOBaHHS HAaHOYACTHHOK LIMHKY Ta CeJICHYy LUTpaTy Ha TIeMaToJOoTivHI Ta
OioxiMigHI MapaMeTpd W TOKA3HUKH aHTHOKCHIAHTHOTO 3aXHUCTy OpTaHi3My.
MeHIe BHpaKeHI 3MiHM BCTaHOBJICHO 33 BHUIIOFOBAaHHS TEPMaHII0 LUTPaTy, IO
MO3HAYMIIOCS BIUTMBOM HA KJIITHHH KPOBI. 38 CHJIBHOTO TEIJIOBOTO CTPECY OpraHi3m
MepeX0UTh Bl MeMOpaHHOT ajjanTaiii 10 CHCTEMHOI CTpec-BiANOBI/I 3 aKTHBALII€I0
KPOBOTBOPEHHSI, TOJI SK JinigHUHA Ta dochomnimigauil 0OMIH 3aJIMIIAE€ThCS MEHIIE
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, 11, 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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206nacuuii naykosuti niyeti 6 M. Pisne Pignencoxoi obnacuoi paou,
eyn. Komaapescvroeo, 1, m. Pigne, 33028, Yxpaina

Kicmonooibui ypasicenns ceposnux 000I0HOK 0Op2aHie YepegHOi NOPO’CHUHU €
MANOBUBHEHOI0, Npome KIIHIYHO mMa OIAeHOCMUYHO 3HAYYUWOK NAMONO0IE0 Y
Kponie. Hesgaoicaiouu Ha 6iOHOCHY RNOWUPEHICMb CepO3UMI6 pPI3HO20 TeHe3,
MOponoeiuni 0cobIUBOCMI KICMO3ZHUX 3MIH OYEPESUHU Y Yb020 GUOY MEAPUH
3aUUATOMbC HEOOCMAMHLO CUCTEMAMUZ0BAHUMU, WO YCKAAOHIOE IX NPAGUTLHY
iHmepnpemayito nid 4ac NAMoN020aAHAMOMIYHO20 OOCHIONCEHHSI MA NICAA3A0IUH020
Kommpomo. Y npakmuyi éemepunapHoi MeouyuHu NoOiOHI YPAXCeHHS HepiOKO
PO3YIHIOIOMbCA AK NAPA3UMApHi abo HeonIacmuyHi npoyecu, wo NIOBUYE PUSUK
diaeHocmuuHux nomunok. Memorw 0ano2o 00cnioxiceHHs OYI0 OXApaKmepuzyeamu
KAIHIKO-MOPGDONI02IUHT 0COOIUBOCMI KICMONOOIOHUX YPAXCEHb 0UepesutU ¥ KPOolie
Ha OCHOBI pe3ynbmamie NamomophonociuHo20 O0CHIONHCEHHs OpPeaHi8 YepesHOl
nopooichuny.  Jlocniodcennss npogoounucs Ha 0a3i  npueamuoi Kponeghepmu
Pignencoroi obnacmi. 06 ekmom docniodicensb Oyau Kponui, y AKuX nio uac KiiHiYHO020
02710y ma NicaA3abitiHo20 KOHMPOIIO GUAGIAIU NAMOIOSIYHI 3MIHU GHYMPIUWHIX
opeanis. Mamepianom cnyeysanu neuinka, WiyHOK, MOHKUN KUWEYHUK ma Opudicda.
Makpockoniuny oyiHKY cepo3Hux O00O0JOHOK 30iliCHIO8ANU 3  YPAXYBAHHAM
JIOKANI3aYil, KIbKOCMI, PO3MIPI6 I MOPQOLO2IUHUX XAPAKMEPUCHMUK KICMONOIOHUX
YMBOPEHb, A MAKONHC CMAHY Cepo3U, HAAGHOCMI 8UNOMY ma CYOUHHUX 3MiH. YV X00i
00Ci0JHCEHb BCMAHOBNCHO, WO OOMIHYIOUUMU MOPDOIOSTUHUMU 3MIHAMU Y KPOJIIG
OYIU MHONCUHHT MOHKOCMINHI KICTOROOIONI YIMEOPEHHS, T0KANIZ08AHI HA CEPO3HUX
00O0IOHKAX NeuiHKU, WLIYHKY, Kuuleunuxka ma Opuoici. Buseneni ypaosiceHnHs
CYNPOBOOIACYBANUC NOMOBULCHHAM CEePO3U, HAKONUYEHHIM CEPO3HO20 GUNOMY mda
ocepedkogumu nemexianrbHuMu Kpogogunusamu. Mopgonoeiuna kapmuna ceioyuna
npo  XPOHIYHUL nepedic ACenMuyHo20 Cepo3umy 3 QOPMYBAHHAM CEPO3HO-
Kicmosnux cmpykmyp. Ocobaueocmi po3smauty8anHs ymeopeuv, 30Kkpema ix
JOKAni3ayiss 830082C CYOUH OPUdNCi, 6KA3Y8ANU HA UMOGIDHY POJb HOPYUIEHD
MIKpoyupxyaayii. ma aimM@osiomoxy 6 namocenesi 00CHiOHICY8aHOI NAmonoeii.
Ompumani  pe3yromamu  y32000CYIOMbCA 3 AiMePamypHumMu  OaHUMU  WoOoo
MexXauismi6 po36UMKY XPOHIUHUX CEepO3Umie 1 Marwmsv 6adCIuGe NpaKmuyHe
3HAUeHHs 0N NAMOLO20AHAMOMIYHOL OIASHOCTMUKY. 3anpononoeana KiiHiKo-
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Mopghonoziuna xapaxmepucmuxa KicmonoOiOHUX ypadcenb ouepesuHu 00360.5€
nioguwumu  MouHicms  Ougepenyitinoi 0iacHOCMuKY 3 RAPAUMAPHUMU  MA
HeONIACMUYHUMU —npoyecamu 1 Modxce Oymu BUKOPUCMAHA Y NPAKMUyi
8eMepUHAPHOT MeOUYUHU, HABYATLHOMY Npoyeci ma npu NiciA3a0itiHOMY KOHMPOTI
npooyKYyii KporieHuymaea.

Kniouosi cnosa: «xponi, ouepesuna, ceposum, KiCMOROOIOHI YPAdiCeHMH,
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 3aJ€XWUTh BiJ PIBHS BETEPHHAPHOTO
3a0e3MeueHHssT Ta CBOEYACHOI JIarHOCTHUKHM 3aXBOPIOBaHb BHYTPILIHIX OpPraHiB.
Oco0JIMBY CKJIaHICTD Y IPAKTHUI[ CTAHOBJIATH MATOJIOTIT YepEeBHOT IOPOXKHUHH, AKi
YacTO MaloTh HecHelM(IYHWA KIiHIYHUN mepedir. Y Takux BHUMAgKaxX MPOBIIHY
poub BiairpatoTh natoMopdonoriuni gociimkents [4-5].

Cepo3Hi OOOJOHKH OpraHiB YepeBHOI MOPOXKHUHH € YyTIUBHMH 10 [ii
pI3HOMaHITHHX CHIOTCHHHX 1 €K30TeHHHX YWHHHKIB [5-6]. 3a TpmBamoro a6o
XPOHIYHOTO MOJpa3HEHHsI MOXKIIMBUI PO3BUTOK CEPO3UTIB, IO CYMPOBOIKYIOTHCS
YTBOPEHHSIM BHIOTY, MOTOBIICHHSIM CE€po3M Ta (OPMyBaHHAM KiCTOMOIIOHUX
cTpyktyp. IlomiOHi 3MiHM  MOXYTh BHHHKATH  BHACIIJOK  MOPYIICHb
MIKpOLMPKYJIALIT, TiM(oBiATOKY ab0 SK peakiis Ha MONepenHi 3anajibHi MPoIecu
[5-8]. ¥V kpouiB Taki maToJOrii OMUCAHI HEAOCTATHBO 1 YAaCTO 3AUIIAIOTHCS M03a
yBaroro (axisuib.

KicTononiOHi ypakeHHsT OYEpEeBMHU MOXYTh JIOKaJi3yBaTHCSl Ha CEPO3HUX
00ONIOHKAX TMIEYiHKH, NUTyHKAa, KHIIEYHWKAa Ta Opmki. MaKpOCKOIIYHO BOHH
MPE/ICTaBICHI TOHKOCTIHHUMH YTBOPCHHSMH, 3alIOBHEHMMH CEPO3HOIO PiANHOIO,
0 YCKIAHIOE IUQEpeHIliamifo 3 Mapa3uTapHAMH a00 HEOIDIACTUIHUMH
nporiecaMd. BiICYTHICTP YITKUX MiarHOCTHYHHX KPHUTEPIiB MiABHUILYE PHU3HK
MOMWJIKOBOT ~ iHTepmperamii martojorivaux 3miH [9]. Tomy nmerampHUA
MOPQOJIOTIYHHI ONKC TAKNX BUITAIKIB MA€ BRKJIMBE MMPAKTUYHE 3HAUCHHSI.

Y 3B’A3ky 3 IMM  aKTyalbHHUM €  Yy3arajbHEHHS  pe3yJbTaTiB
naToMOpQOJIOTIYHUX JIOCHTI/PKEHb OpraHiB 4YepeBHOI MOPOKHMHH KpOJIB 32
HassBHOCTI CEPO3HO-KICTO3HUX ypaxkeHb. [IpejcTaBieHHs KiliHiKO-MOP(OIOTIYHUX
0coONMBOCTEH MOMIOHUX 3MIH CIIPHSE KpamoMy pPO3YMIHHIO X MaToreHesy Ta
mudepeHniiHii giargocTuni. OTpUMaHi 1aHi MOXXyTb OyTH BUKOPHCTaHI y IPaKTHUII
BETEpMHAPHOI MEAWIMHM Ta Npu micaazabiifHomy KoHTpomi. Came IpOMY
MPUCBSTYEHE JTaHE TOCITIDKECHHS.

Merta nociixkeHb — 0XapakTepu3yBaTH KIiHIKO-MOPQOIIOTiyHi 0COOIMBOCTI
KICTOIIOMIOHNX ~YpaX€Hb OYEPEeBHMHM y KpOJIIB Ha OCHOBI pe3yJbTaTiB
naToMOp(OIIOTIHHOTO JIOCIIPKEHHSI OpPraHiB 4YepeBHOT MOPOXKHNHH.

Marepiann i meromum mociaimkeHn. J{ochiipkeHHS MpoBomwInCS Ha 0asi
MIPHUBATHOI KpoJieepMu 0cOOMCTOTO CensHChKOro rocrnogapcTsa Maruiok H.B., c.
Tyunn PiBHeHCBKOTO paiioHy PiBHeHCHKOi oOsacTi. O0’€KTOM HOCHIKEHb OYyIH
KPOJIi, Y AKHX i 9ac KIIHIYHOTO OTJLIIY Ta MicisA3abiifHOTO KOHTPOIIIO BHUSBIISIIH
MATOJIOTIYHI 3MiHM OpraHiB YepeBHOI MOPOKHUHHA. YMOBH yTPHMaHHS Ta TOMIBII
TBapHH BIATIOBIJATH 3arajlbHONPHHHATAM BUMOTaM Ul MIPUBATHUX T'OCIIONAPCTB.
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Maninynsiii HaJ TBapUHAMH 3A1HCHIOBAIH BIAMOBIAHO IO ICHYIOYMX HOPMATUBHHUX
JOKYMEHTIB, W0 pENIaMEHTYIOTh Oprafizamifo pobiT i3 BHKOPHUCTAHHSIM
eKCIIePIMEHTANBHUX TBapWH i JOTPUMAHHS NPUHIHIIB «CBPONCHCHKOi KOHBEHIIIT
PO 3aXHUCT XPEOETHUX TBAPHH, III0 BUKOPHCTOBYIOTHCS B EKCIIEPUMEHTAIBHHUX Ta
iHmMX HayKoBuX Himtx» (CtpacOypr, 1986) [10-12].

MarepianioM Ui TOCHIIKCHHS CIYyTyBalId OPIraHH UYEPEBHOI IMOPOXHUHU
KPOJIiB, 30KpeMa TediHKa, IUTYHOK, TOHKHA KUIIeYHHUK Ta Oproka. [licas po3TuHy
3IIMCHIOBAJIN MAaKPOCKOIIYHY OIIHKY CEpO3HHX OOOJIOHOK 3 YypaxXyBaHHAM
JIOKauTizanii, KUTbKOCTI, PO3MIpIB 1 XapakTepy KicTomoiOHMX yTBOpeHb. OcoOIUBY
yBary NpuaisUIM CTaHy CEpOo3HOi 0OOJIOHKH, HAasBHOCTI BHIIOTY, ITOTOBILICHHS Ta
CYNYTHIX CYAMHHHX 3MiH. YCi MaTOJIOTIUHI 3MiHM (DIKCYBaJIM IIUIIXOM JETaIbHOTO
omnucy Ta porodikcarii.

MakpoCKOMIYHUN aHaji3 TMPOBOIWIN BiIMOBITHO A0 3arajbHOMPUIHATHX
METOMK ITaTOJIOTOAHATOMIYHOTO TOCTiIKeHHS TBapuH [7-8, 14-16]. Otpumani naHi
y3araJbHIOBAIH Ta aHAI3yBaJM 3 YpaxXyBaHHIM CYyYacCHHX YSBICHb ITPO IATOTEHE3
CEpO3UTIB 1 KICTO3HHX YypakeHb CEpOo3HHX 000I0HOK. Mopddomoriuai 3MiHH
IHTepIpEeTYBaIH 3 TMO3MLIA TU(PEpEHIIHHOI MiarHOCTHKH 3 Tapa3uTapHUMH Ta
HEOIUIACTUYHUMH  TIpoIlecaMH. Pe3ysibTaTH [OCHIIKEHb BHUKOPHCTAHO IS
(hopMyBaHHS KITiHIKO-MOP(]OIOTIYHOT XapaKTEPUCTHKH BHABICHOI ITATOJIOT 1.

PesyabraTH JociaimikeHHs Ta iX 00roBopeHHsl. Y XOJi IPOBEICHUX
JIOCHIJDKEHb BCTaHOBJIIGHO, IO Y KpOJIB 13 TATOJIOTI€I0 OpraHiB 4epeBHOI
MOPOXKHUHU JIOMIHYBaJM MaKpOCKOIIYHI 3MiHM CEpPO3HHX OOOJIOHOK, SIKi Maiu
XapakTep KiCTOMOMIOHUX YyTBOPEHB Pi3HOT JIOKaITi3allii Ta iIHTCHCUBHOCTI. BusiBiieHi
3MiHH CYIIPOBOJIKYBIUCS TOTOBIIEHHSIM CEPO3H, HasBHICTIO CEPO3HOTO BUIIOTY Ta
OCEpeAKOBMMH CYJMHHUMH peakuisMu. Haifyacrime mnarojoriyHnii mpouec
OXOILTIOBAB CEPO3HI 0OOJIOHKH TMEUiHKH, NUTYHKA, TOHKOTO KHIICYHHUKA Ta OprxKi.
Mopdoormoriaai 0coONMMBOCTI BUSBICHHX YTBOPEHb CBIMYHIN IPO XPOHIYHUI
nepebir acenTHYHOro cepos3uty. OTpHMaHi pe3ysbTaTH CTald MiAIPYHTSIM IS
JNETaJbHOTO aHaJi3y KIIHIKO-MOP(OIOTIYHNX XapaKTEPHUCTHK JOCIiIKYBaHOT
TIaTOJIOTi.

30Kkpema, Ha TOBEPXHI NMEUiHKH Ta IUTYHKY BUSBIISUIN MHOYKHHHI KiCTONOAI0HI
YTBOPEHHS PI3HOTO JiaMeTpa, IO 3yMOBIIIOBAJIO 3MiHY penbedy cepo3u Ta Il
MOTOBIIEHHS. 3a3HaueHi MOP()OJIOTiYHI 3MIHN HAOYHO MpEJCTaBieH] Ha puc. 1, ne
MPOJIEMOHCTPOBAHO XapaKkTep ypaKeHb CEPO3HOI OOOJOHKHM NEYIHKH Ta IUIyHKY
KPOJIS.

[Monmanpire MakpOCKOMiYHE TOCTIKEHHS OpraHiB YEpeBHOI IMOPOKHUHH
3aCBIIYMIIO0, IO MATOJIOTIYHUH NPOIEC MOIIMPIOBABCS TAKOK HA CEPO3HI 000IOHKH
KAIICYHHKa Ta Oprki. Y [OWX MJUITHKAX BHUSABISUTM MHOXKHHHI KiCTOITOMIOHI
YTBOPEHHS, PO3TAIIOBaHI IEPEBAXHO B3JIOBX OPIIKOBUX CTPYKTYp 1 CyIMH.
BusiBieHi 3MiHM CyNpOBOJUKYBAJIMCS JIOKaJbHUM IIOTOBIIEHHSIM CEPO3M Ta
O3HaKaMM CEpPO3HOTO BHIIOTY. 3a3Ha4yeHi MOP(OJIOridHi OCOOIMBOCTI AETAIBHO
MpeCTaBJIeHI Ha pHC. 2.
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a) 0)

Puc. 1. MakpockonivHi 3MiHH OpraHiB 4YepeBHOI NOPOKHUHH KPOJIsi

a) [ledinka Kpos 3 MHO)KHHHUMH CEPO3HUMH KiCTOIIOIIOHUMH YTBOPEHHIMHA
Ha  BicrepanbHili moBepxHi. Cepo3Ha 000JOHKAa MOTOBIICHA, BKpPHUTA
TOHKOCTIHHUMH, HaliBIPO30PHUMHU YTBOPEHHSMH PI3HOTO JiaMeTpa, 3allOBHEHHUMHU
CEpPO3HOI0 PIIUHOI0, IO CBIJUYUTH IIPO PEAKTUBHI 3MiHU OYEPEBUHH 32 XPOHIYHOTO
ACENITHYHOTO CEPO3UTY.

6) LlnyHoK Kpouyisi 3 KICTO3HMMH YTBOPEHHSMH Cepo3HOi oOosyoHku. Ha
MOBEPXHI OpraHy Bi3yalli3ylOThCsl YUCIEHHI TOHKOCTIHHI KiCTONOAIOHI CTPYKTYpH,
MICHIMM 3 OCEpEIKOBUMH INeTeXiaJIbLHUMH KPOBOBWIIMBAMHM, IO MOXe OyTH
HACJIIJIKOM IOPYIIEHHS MIKPOLMPKYJALII Ta TPUBAJIOTO IMOJAPA3HEHHS CEPO3HHX
000JIOHOK.

TakuMm YMHOM, BUSIBJIEHI MAaKpOCKOIIYHI 3MIHH CEPO3HUX OOOJIOHOK OpraHiB
YepeBHOI TOPOXKHUHHU KPOJIB MajH XapakTep MHOXUHHHX KiCTOIOMIOHHX
YTBOpEHb, IO (GOPMYBAIKCA HA TIi XPOHIYHOTO AaCENTUIHOTO CEPO3UTY.
Jlokamizariisi maToJoTiyHOro mporecy Ta Mop(OJIOTiuHI 0COOIUBOCTI ypakeHb
CBIYMIIM TIPO TPOBIJHY POJIb MOPYUICHb MIKPOIUPKYIALIi Ta JiM(OBIITOKY B iX
po3BUTKy. OTpuMaHi pe3yNbTaTH Y3TOUKYIOTBCS 3 JAHUMH JITEPaTypH IIOAO
MaTOreHe3y CEePO3HO-KICTO3HHX YPAKEHb OYECPEBHHM. BUSBIICHI 3MiHH CITif
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BpPaxoBYBaTH IIiJi 4ac MaTOJOr0aHaTOMIYHOI JiarHOCTHKH Ta audepeHianii 3
NapasUTApPHUMHU i HEOIUTACTUYHUMH TIPOLIECAMH.

a) 0)

Puc. 2. KicTo3Hi ypaskeHHs] KUIIIeYHHKA Ta OpMKi Y KpoJst

a) Ilermi TOHKOrO KHINIEYHHKA KpPOJS 3 MHOXHHHHMH CEPO3HUMHU
KICTOTIOMIOHNMH YTBOPEHHAMH Ha cepo3Hid oOomonui. KicTosHi crpykTrypn
TOHKOCTIHHI, HaIliBIIPO30pi, pi3HOTO JiaMeTpa, PO3TAIIOBaHI MEPEBA’KHO B3/IOBXK
OpmwkoBux yTBOpeHb. Cepo3Ha OOOJIOHKAa MICISIMH IIOTOBIIEHA, 3 O3HAKAMH
CEpPO3HOT0 BHIIOTY, IO XapaKTEPHO JUI XPOHIYHOTO ACETITHYHOTO CEPO3UTY.

0) Bpmka KuIIeYHHKa KPOJIS 3 BUPAKEHUMH KiCTO3HUMHM 3MiHaMU. Y IUISHII
OpIIKi CHIOCTEPIraloThCst MHOKHHHI CEPO3HI KICTOMOIOHI yTBOPEHHSI, JIOKaIi30BaH1
B3JIOBXK CYAWHHHX CTPYKTYp, OKpeMi 3 SIKMX MAaloTh OCEPEIKH MeTeXialbHUX
KPOBOBWIIMBIB. BusiBiieHi 3MiHM MOXyTh OyTH TOB’s3aHI 3 MOPYIICHHIM
JIM(OBIATOKY Ta MIKPOLMPKYJIAIIIL.

BucnoBku. 1. Y KkposiB i3 NaroJori€lo OpraHiB 4epeBHOI IMOPOXXHUHU
BCTAHOBJICHO HASsIBHICTh MHOKHHHHX KiCTOMOMIOHHUX YpaXKeHb CEPO3HUX 000JIOHOK,
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SKi JIOKAJi3yBaJIMCSA ITIEPEBXHO 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 aCeNTUIHOTO CEPO3UTY.

3. BusBneni MopoIroridHi 0COOIUBOCTI KiCTOMOMIOHNX YpaXKeHb OUepPEBUHI
BKa3ylOTh Ha HMOBIpHY TIPOBIZHY pOJb MOPYUICHb MIKPOIMPKYJILAMII Ta
TiM(OBIATOKY B IMaTOre€He31 JOCIiKYBaHOT [TATOJIOT ],

4. OtpuMaHi pe3ynbTaTd MalOTh BaXKJIMBE INPAKTHYHE 3HAYCHHS IS
MaTOJIOr0aHATOMIYHOT JIarHOCTHKU, OCKUIBKH JIO3BOJISIIOTH IIJBHIIMTH TOYHICTH
mudepeHmianii  cepo3HO-KICTO3HUX YpaKeHb OYEPEBUHM BiJl Mapa3uTapHUX 1
HEOIJIACTUYHHX MPOLECIB.

5. Marepianu 10CiipKeHHs! MOKYTh OyTH BUKOPUCTaHI B OCBITHROMY TpOLECi
3aKJIa/IiB BUIOT OCBITH IiJ Yac MiArOTOBKH 3100yBadiB 3a crienianbHicTio «CepenHs
ocgita ([IpuponHuYi HAyKH)», a TAKOX Y 3aKNIaJaxX 3aralbHOI CepeHbOI OCBITH i
PO LIEHUX JIEesIX IPY BUKOHAHHI YYHSIMHU HaBYAJIbHO-TOCIITHUIIPKUX 1 HAYKOBHUX
po0irt, 30kpema B cucteMi Maioi akanemii Hayk Ykpaiau (MAH).

IlepcieKTHBM  MOAANBIINX AOCHIUKeHb IOJATAIOTE Yy HPOBEICHHI
TICTOJIOTIYHAX Ta IMYHOTICTOXIMIYHHX JOCITI[PKCHb CEpPO3HHX OOOJIOHOK IS
YTOUHEHHS MeXaHi3MiB (popMyBaHHs KiCTOIOIOHMX ypasKeHb OUEPEBUHHU Y KPOJIiB.
JIOLIbHUM € BUBYEHHS CTaHy MIKPOLMPKYJSTOPHOIO pycia Ta JiM(paTuaHOi
CHCTEMH B ypaKeHHUX JUISHKax. [lonanpii gociikeHHsS MaloTh OyTH CIIPSIMOBaHi
Ha 3’CyBaHHS MOJKJIMBOTO 3B 513Ky BHSIBJICHHX 3MiH 3 EPEHECCHUMH 3alallbHUIMHU
NpolLecaMy, yMOBaMH YTPUMaHHs Ta rojiBii TBapuH. OTpuMaHi pe3ysbTaTh
CHPUSATAMYTh yIOCKOHAJICHHIO [IarHOCTUYHUX KPHUTEPIiB 1 MpoQiIakTHIHNX
3aXO0JiB Y MPAKTHLI BETEPUHAPHOT METULIUHH.

OKpeMUM HAIPSIMOM MOAANBIINX JAOCTIIPKEHb € PO3POOKa Ta BIPOBAKCHHS
HaBYaIbHO-METOJMYHUX MAaTepialliB, HA OCHOBI OTPHMaHUX pE3YJIbTATIB, I
BUKOPHCTaHHS B OCBITHBOMY IpOILEC 3aKiajiB BHIIOI Ta 3araJibHOi cepexHbOl
OCBITH 32 OCBITHBOIO ramy33to «[Ipupomardi Haykw». 3aydeHHS yYHIB JIEiB i
3100yBadiB BHIIOT OCBITH /0 BHKOHAHHS HaBYaJIbHO-IOCHIIHUIBKUX POOIT 13
naroMopoiorii cnpusitume (HOpMyBaHHIO X JOCIIAHUIBKUX KOMIETEHTHOCTEH 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 METOJUYHOTO XapaKTepy, B AKUX BUCBITIIOIOTHCS PE3YIbTaTh
HAYKOBHUX ITOCTI/KCHD 3 CTATHCTHYHOIO 0OPOOKOIO JaHWX, IO MAIOTh TEOPETHIHE
Ta NMpaKTUYHE 3HAYCHHS, aKTyaJbHI JUIS CLIBCHKOTO IOCHOAAPCTBA sIKi paHille He
myOJIiKyBaJINCh.

2. ABTOpH HeCyTh BIMOBIJaJbHICTh 3a OPUIiHAJBHICTH (IUTAriaTt) TEKCTY
HAayKOBOI CTarTTi, JOCTOBIPHICTh HaBEeJAEGHUX (aKTiB, IIUTAT, CTATUCTHYHUX IAHUX,
BJIaCHHMX Ha3B, reorpadiuyHUX Ha3B Ta IHIIMX BIZIOMOCTEH, a TaKOX 3a Te, IO B
Marepianax He MICTSAThCS JIaHi, 10 He MiUIAraloTh BIIKPUTIH myOsikaii.

3. ABTOpH naroTh 3roay Ha 30ip 1 00pOOKYy MEpCOHANPHUX NAaHUX 3 METOIO
BKITIOYEHHS iX B 0a3y maHUX BimmoBimHO 1m0 3akoHy Ykpainu Ne 2297-VI «IIpo
3aXUCT MepcoHambHuX gaHux» Big 01.06.2010 p. Pegakmis 30ipHuKa rapaHTye, 0
ocoOWCTI mHaHi, OKpIiM THX, OO IMyONIYHO TMONAIOTECA Yy CTaTTi, OyIyTh
BHUKOPHCTOBYBATHCh BUKITIOYHO /IS BAKOHAHHS BHY TPIIIHIX 3aBAaHb PENAKIIii Ta HE
OyIyTh IMOIIUPIOBATUCH 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 EJICKTPOHHUI MTaKeT JTOKYMEHTIB!

- Bimomocrti mpo aBTOpiB (opmar ¢aiiny *.docx a6o *.doc);

- HaykoBa cTaTTs (hopmar daitmy *.docx abo *.doc);
opuriHan 300paxkeHb Ta rpadikd B eNeKTPOHHOMY BHIIISiAL, (opMaTy
(*.jpg, *.png, *.gif Tomo), ane He y BUIIISI TEKCTOBOTO TOKYMEHTY;
peleHsisi, MmiAnucaHa JOKTOpOM ab0 KaHIUJATOM HayK 1 3aBipeHa
MEYaTKOIO Ti€l YCTAHOBH, Jie TPAIOe perieH3eHT (KOIbOpoBa CKAHOBaHA
KOTIist);
JIMCT-KJIONOTAHHS 3aBIPEHHI MIEYATKOIO Ti€l yCTAaHOBH, /i€ TIPALIOE aBTOP
i3 ipoxaHHsM mmy0ikaii (KoJbopoBa CKAHOBaHA KOIIis);
EKCIICpTHHI BICHOBOK TIPO T€, [0 B MaTepianax He MICTAThCS NaHi, sKi
HE IM/ISArafoTh BiIKpUTIH myOuikaiii (KoJp0poBa CKAHOBAaHA KOTIis).

1. Ha3Ba KOXHOTO JOKYMEHTY NMOBMHHA noumHartucs 3 Ilpizeuma Im's Ilo-
6arekoBi aBTopa (Ipuknao: Ipizsuwe I.I1. Bioomocmi npo asmopis.; Ipizeuwe L11.
Cmamma.; Ilpizeuwe II1. Manonokl.; Ipizeuwe I.I1. I'pagixl.; Ilpizeuwe LII.
Peyensis.; Ilpissuwe 1.I1. Knonomanus., Ipizeuwe I.I1. Excnepmnuti 6UcHOBOK.).

2. ITicist oTprMaHHs Ta PO3IJISILY PEKOJIETi€l0 HayKOBOI CTATTi aBTOpaM Oyne
Ha/IiCJTaHO BiJNIOBiTHE MOBIIOMJICHHS Ha €JIEKTPOHHY IOIITY.

3. OcrarouHe pilIeHHS MPO MMyOIKAII0 YXBAIKE PEAKONETis, sKa TaKOXK
3aJnIIae 3a coO0r0 NMPaBo Ha JIOAATKOBE PElEH3yBaHHS, pelaryBaHHsI i BIAXUICHHS
HayKOBHX CTaTeH.

4. Marepianu, opopMIIeHi 3 BIAXMICHHSIM Bijl 3a3HaUCHHUX HIDKYE BUMOT L1010
HOPSJKY MOaHHA Ta 0()OPMIICHHS] HAYKOBOI CTaTTi, PEKOJIETisl HE PO3TIIsIaE.
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BUMOI'M O®OPMJIEHHSI HAYKOBOI CTATTI

1. Jlo po3risiy NpUiMaroThCsl HAYKOBI CTATTi 0OCSATOM HE MEHILE 7 CTOPIHOK
TeKCTy, opMaT nanepy - A4, opieHTalis - KHHXKKOBA, IOJIs 3 YCiX cTOpiH - 20 MM,
MUDKpSAIKOBH# iHTepBaX - 1, kernpb mpudTy - 12, rapuitypa - Times New Roman,
abzaruuii Bigetym 1,25 cM (Ut OCHOBHOTO TEKCTY aHOTAIiH i cTaTTi).

2. CrpykTypa HayKOBOi CTaTTi:

- YK (BupiBHIOBaHHS IO JIBOMY Kparo, IPUQT - HAIBXUPHHIA).

- HA3BA HAVYKOBOI CTATTI (BupiBHIOBaHHS MO LEHTPY,
mpHUT - HATIBXKUPHHUINA, BEJHKI JIITEPH);

- IpisBumie Ta iHimianu aBropa (criBaBTOpIiB, BUPIBHIOBAHHS MO LECHTPY,
mpuUQT 3BUYANHAN);

- HAYKOBUL CMYNiHb, 4eHe 36aHHs, micye pobomu (MOBHA Ha3Ba
CTPYKTYPHOTO MiIPO3/iTy, BUPIBHIOBAHHS 1O IEHTPY, MPUQT - 3BHUAHHUN
KypCHB);

- Anomayis 0cHO6HO0I0 M0B0I0 cmammi (BUPiBHIOBAHHS MO ITHPHHI,
Kerss mpudTy - 12, Kypcus). O0csr aHoTaIil moBuHeH 0yTH He MeHIe 2000
3HaKiB (BpaXOBYIOUHM HE JPYKOBaHi 3HAKH), MiCTUTH OCHOBHI BHCHOBKH Ta
pe3ynpTaTé 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, MDKpSAKOBHH iHTepBan - 1, ad3aunuii Biactyn - 1,25 cm) i3
3a3HaYCHHAM HACTYIHUX €IEMEHTIB!

AKTYaJIbHICTb, /I¢ BUCBITJIIOETHCS BAYKJIUBICTH TOCHI IKSHHS

Mera AOCTiI:KeHHsI, € BKa3ylOTbCA MeTa 1 3aBIaHHS HAyKOBOTO
JIOCIIIDKEHHS.

Marepiasm i MeToaH XOCTIIKEHHSI, [I¢ BHCBITIIOIOTHCS OCHOBHI
METOJH 1 IPUHOMH, 3aCTOCOBaHI y HAYKOBIH CTATTi.

Pe3yabTaTn gociigkeHHsI Ta iX 00rOBOPeHHS, /1€ BHCBITIIOIOTHCS
OCHOBHI OTPUMaHI Pe3yJIbTaTH JOCITiPKSHHS, MTO/IaHi y HAyKOBiH CTATTI;

BuCHOBKM i mepcnmeKTHBH, Ji¢ MOAAIOTHCS KOHKPETHI BHCHOBKHU 3a
pe3yJbTaTaMu JOCIIDKEHHS Ta NePCIIEKTHBHU TOJANIBIINX PO3POOOK.

Jlirepatypa y mopsnky 3ranyBaHHA a0o y andaBiTHOMY NOPSAKY
(aBTOMaTHYHA HyMepalis CHOHCKY, Kerjib wpudty - 12, MiKpSIKOBHUHA
iHTepBaI - 1, BUpiBHIOBAaHHS 10 HpPHHi). OPopMIIsIETRCS 32 MIKIEP)KaBHUM
craggaptoMm JICTY 8302:2015. [TocunanHsA 0hOPMISIOTECS Y KBaIpaTHUX
Jy)KKax.

(ne menmie 15 mxepen)

YHUKATH IOCUIIaHb aBTOPIiB KpaiHu arpecopa.

30% mxepen 3a OCTaHHi 3 — 5 pOKiB.

References tpancmitepoBanuit (aBTOMaTHYHA HyMeparlisi CIHCKY,
Kerib

mpudTy - 12, MDKpSIIKOBHHA iHTEpBaJ - 1, BUPIBHIOBaHHS 1O MIMPHHI).

- [lepexnao HA3BU CTATTI, Ilpissuwe iniyianu asmopa ma Anomayii 3
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- Knrouosumu cnosamu 0soma mosamu (BUPIBHIOBAHHS IO IIMPHHI, KEIJb

mpudty 12, Kypcus).

3. B HayKkoBHX cTarTsX HE JIOMYCKAETHCS aBTOMAaTHYHUX MEPEHOCIB CIIB Ta
BUKOPUCTAHHS MakpociB. AO3amy mo3Ha4yaTH TiTbKK KiaBimero “Enter” 3
BUKOPHCTaHHIM (yHKIIi BiACTyMiB, CYBOPO 3a00pPOHEHO 3aCTOCOBYBATH IpOOin
abo tabymamio (kmasimia “Tab”) st ab3amyBanHs B cTatTi. He momyckaerscs
BUKOPHUCTAHHS YIIUTEHEHOTO a00 PO3PiMKEHOTO IIPUPTY:

- Tadanunuii Ta rpadiunmii martepian Moxe OyTtn Jume
KHIKKOBOTO (hopMarty, a Horo KiJIbKiCTh JOPEYHOIO.

- Tabdauusa MOBMHHA MaTH MOPSIKOBUI HOMEp, BKA3yeThCs 311iBa
nepea Ha3Boro Tabuuimi. Haszsa Tabmuii momaeTbes Hax Tabuunero (Kerib
wpudTy - 12, HaMIBXUPHUNA, MDKPSIKOBUH iHTepBal - 1,5, BUpIBHIOBAHHS
no mupuHi). TekeT TabuuIi momaeTses rapHiTyporo Times New Roman
(xersp mpudTy - 10, MiXkpsiakoBHit iHTepBai - 1).

- PucyHOK MOBHHEH MaTH MOPSAKOBUN HOMEp Ta OYTH LUTICHUM
rpadiuaiM 00'ekTOM (3rpymoOBaHMM); HOMEp 1 Ha3Ba BKa3yIOTHCS 1103
o6'exktoM (Kersb WpUQTY - 12, HAMIBXUPHUIN, 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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