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Abstract. The strength and development of bee colonies in May, especially those that
have weakened after wintering, is not sufficient for the effective use during the first honey
harvest in Ukraine.One way to effectively stimulate bee colonies to develop is through
the use of carbohydrate protein feedings.The purpose of the study was to investigate
the development of bee colonies in the early spring with the use of different types of
feeding.The studies were conducted using zootechnical (alignment and assessment of the
status of bee colonies, control feeding) and statistical methods of research in the early
spring of 2019 in the conditions of Holosiivskaapiary (Kyiv, Ukraine).The control group —
classic maintenance, similar to all apiary colonies. The research group — was applied
the developed scheme of early spring feeding and training of bees. For feeding, honey —
beebread dough, bee pollen in the form of flour, monofioral bee pollen candy were used.
After the first feeding, the experimental colonies outweighed the control ones by 0.3 rows
in strength, 0.5 comb by the number of open brood combs and 0.43 comb by the sealed
ones as well as by 1.3 comb of fodder (5.3 kg). After the second feeding, the experimental
colonies outweighed the control ones by 1.6 rows in strength, 1.5 comb by the number
of open brood combs, were the same by the number of sealed sells and outweighed
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by 0.3honeycomb in the number of fodder. During the evaluation it was found that
the experimental colonies outweighed the controlled ones instrength by 2 rows, by 0.5
in open and by 1 comb in sealed brood combs as well as by 0.5 honeycomb of fodder
(2 kg). It was found that a complex three-stage carbohydrate-protein feeding of weak bee
colonies (5-6 combs) after wintering makes it possible to increase their strength to 10

combs by early May.

Keywords: honey dough, candy, sugar syrup, bee brood

Introduction.

Due to global climate change, the
flowering time of plants, which have
been the main sources of bee pollen for
bees, is shifting. The flowering of Rob-
iniapseudoacacia has shifted from June
to May. However, the strength of bee
colonies development in May is not suf-
ficient for effective use of black locust
for honey harvest. Therefore, studying
the effectiveness of ways to build the
strength of bee colonies to harvest pol-
len from black locust is a relevant area
of research.

Analysis of recent research
and publications.

The development of bee colonies is
closely related to the presence of forage
in nature. Therefore, optimizing feed in-
take in the nest can stimulate or suspend
colony development. The organization
of an optimal (uninterrupted) nectar con-
veyer is important (Boiarchuk, 2015).

However, in the absence of feed
sources in nature or its poor quality, the
bees are fed with carbohydrate and pro-
tein feeds. The positive effect of protein
feeding on the spring growth of bee col-
onies and their preparation for effective
use of honey harvest has been proved
(Mishchenko & Lytvynenko, 2017). It
has been found that feeding bees with
sugar syrup with the addition of 5%

full-cream milk increases the rate of
development of colonies by 40.4 % of
growth of bee colonies during prepara-
tion for wintering (Prudnikov, 2018).

Scientists have investigated the ef-
fectiveness of feeding bees with differ-
ent carbohydrate diets in the summer.
It was found that the additional feeding
of bees with 30% sugar syrup causes
an increase in the activity of catalase,
and 30 % solutions of glucose or fruc-
tose — a decrease. Catalase activity was
considered to be an indicator of the gen-
eral state of the bee’s antioxidant system
(Yazlovytska et al., 2016). It is estab-
lished that feeding bees with the addi-
tion of citrate metals has a positive ef-
fect on the internal metabolism of their
body, that is, promotes its development.

Thus, known results lead to a cor-
rective effect on the distribution and
transformation of lipids in the body of
bees, which is caused by the addition
of citrates of Co and Ni (Pashchenko et
al., 2016). The results of stimulation of
oviposition and increase of reproductive
ability of queen bees due to feeding with
citrates of Ag and Cu were obtained
(Dvyliuk & Kovalchuk, 2017).

Feeding safety, synergistic and
antagonistic effects on the content
of Ag, Cu, Fe, Zn and Co in the tissues
of the bee organism, have shown the re-
sults of feeding the drug “Sumer silver”
with sugar syrup (Dvyliuk & Koval-
chuk, 2019).
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Along with this, poor bee feeding
causes a number of problems. Thus, it
is known that bees fed with transgen-
ic pollen showed increased sensitivity
to parasites (Verbelchuk et al., 2017).
The spoiled protein feed with the
pathogen of Nosema has contributed
to the reduction of life expectancy of
bees (Yefimenko & Odnosum, 2015).

Thus, the purpose of the studywas
to investigate the development of bee
colonies in early spring with the use
of feeding.To achieve this goal, the
following tasks were set: to develop a
scheme and recipes for feeding bees;
assess the strength of bee colonies and
the availability of feed; evaluate the
development of bee colonies by the
number of open and sealed broods.

Materials and methods
of research.

The assigned tasks were solved
experimentally using zootechnical
(alignment and assessment of the sta-
tus of bee colonies, control feeding,
training bees) and statistical methods
of research. The studies were con-
ducted in the early spring of 2019 un-
der the conditions of the Holosiivska
apiary (Kyiv).

Bee colonies of equal strength
(5 rows) were selected for the study. All
colonies had the samefeedingconditions
and were wintering indoors.

Zootechnical research  methods
consisted of aligning and assessing
the status of bee colonies to form two
analogous groups of three bee colonies
(Brovarskyi et al., 2017).

The control group — classic main-
tenance, similar to all apiary colonies.
The research group — was applied the
developed scheme of early spring feed-
ing and training of bees (Table 1).

Other factors were the same for both
groups (environmental and climatic
conditions, forage). The data obtained
were statistically processed.

Research results.The bees of the
study group were fed according to the
above scheme (Table 1) and the devel-
opment of bee colonies was observed.
Thus, after the first feeding, during the
displacement of beehive hives out of
wintering place (01.03.19), the effect
of feed stimulation was noticeable. The
colonies of the study group made a mas-
sive flyover, indicating the active devel-
opment of colonies.

During the same period, the results
of the first evaluation were obtained and
are given in Table 2 (Stage 1). During
the evaluation it was found that the
experimental colonies outweighed the
controlled ones in strength by 2 rows,
by 0.5 in open and by 1 honeycomb in
sealed combs as well as by 0.5 honey-
comb of fodder.

Thus, early spring feeding with hon-
ey-beebread dough stimulated the ovi-

1. Scheme of feeding bee colonies of the experimental group

Stage | Date Feeding type Feeding method
Honey-beebread | Formed loaf in plastic bag over nest frames, 2 kg /
I 15.02.19
dough colony
ground with an industrial mill bee pollen on a napkin
1 15.03.19 | Bee pollen behind the nest frames, 2 kg / colony
formed loaf in a plastic bag over nest frames (2.5 kg
11 15.04.19 | Candy of honey, 0.5 kg of powdered sugar, 0.5 kg of flour
from the monoflore bee pollen (as training).
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position of the queen bees in the experi-
mental colonies and made it possible to
replenish the feed stocks.Also, it was vi-
sually noticeable that the quality of brood
in the experimental colonies was better, it
was continuous and without gaps. While
control colonies observed uterine missed
combs.The age of the queen bees in all
colonies was the same — 1.5 years.

By the start of the second feeding
stage, the winter subsidence had been
cleared and the insulation was replaced
with a dry one for all colonies, free ac-
cess to water pads for bees in the api-
ary area had been provided.In addition,
there were placed salt water pads.

With the beginning of flowering of
herbaceous pollen sources (Corydalis,
Pulmonaria, Ficariaverna, Tussilago-
farfara) and bushes (Cornus mas, Salix
spp.) in the beekeeping area of apiary
bees, all colonies intensively began
to grow.

On April 1, 2019, an extension, con-
trol review and evaluation of the develop-
ment of colonies after the second stage of
feeding was carried out (Table 2, stage 2).

During the evaluation, it was found
that the experimental colonies out-
weighed the control ones by 1.6 rows
in strength, 1.5 comb by the number of
open combs, were the same by the num-

2. Estimation of spring growth of weak bee colonies

Group | of colany | Colomsiengtn, | TMEERO0 Fodderhoney-
open | sealed
Stage 1
1 5.5 0.5 1 2
Control 2 6 0.5 1.2 2.5
3 5.5 0.5 1 2
4 6 1 1.5 35
Experiment 5 6 1 1.5 35
6 6 1 1.5 35
Stage 2
1 6 1 2 3
Control 2 7 1 2 35
3 6 1 2 3
4 8 2.5 2 35
Experiment 5 8 2.5 2 35
6 8 2.5 2 35
Stage 3
1 8 2 2 4
Control 2 8 2 2 4
3 2 2 4
4 10 2.5 3 45
Experiment 5 10 2.5 3 4.5
6 10 2.6 3 45
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Figure. Number of broods in colonies: — Control; — Experiment

ber of sealed sells and outweighed by 0.3
honeycomb in the number of fodders.

Coloniesthat were not fed were found
to be significantly behind in develop-
ment. On April 15, 2019 re-expansion
was carried out, the last stage of feeding
started.During the last feeding, one of the
bee training methods was applied.Name-
ly, it is known that bees are trained on a
particular species by using the syrup in-
fused on the vegetative part and flowers
of this plant.We applied this technique to
candy.In the recipe of classic candy, 50%
of powdered sugar was substituted for
flour of monofloral maple bee pollen. In
this way we stimulated bees to search for
sources of food with similar smell and
taste. On May 1, 2019 a control review
was conducted (table 2, stage 3).

During the evaluation it was found
that the experimental colonies out-
weighed the controlled ones in strength
by 2 rows, by 0.5 in open and by 1 comb
in sealed combs as well as by 0.5 hon-
eycomb of fodder (2 kg). Thus, in early
May, the experimental colonies already
occupied the full first housing of 10
combs and were growing better than the
colonies without feeding. The dynamics
of increasing the number of broods in
colonies is shown in the figure.

It was found that the three-stage feed-
ing of bee colonies contributed to the in-
crease in the number of open broods in
experimental colonies.Thus, in compar-
ison with the control group, the experi-
mental colonies prevailed on average by
63 % in the number of open brood and by
46 % in the sealed brood.Therefore, the
development of weak colonies through
stimulation carbohydrate-protein feeding
is effective and allows one full bee hous-
ing to be obtained by May 1, which will
allow them to be used effectively at the
first honey harvest at the end of May.

Discussion.

A complex three-stage carbohy-
drate-protein feeding of weak bee colo-
nies (5—6 combs) after wintering makes
it possible to increase their strength to
10 combs in early May. During May,
bees of such a strength can make full
use of the natural forage base of the ter-
rain, including the use of black locust
honey in late May.In the future, it is nec-
essary to investigate the rate of spring
growth of bee colonies due to feeding
them probiotic immune-stimulating ad-
ditives during the formation of forage
for the winter.
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AHomayia: Cuna i po38umok 60xconuHuUXx cimeli y mpasHi, ocobaugo mux, wo ocaabau nicas
3umieni, He docmamHs 014 eheKMUBHO20 BUKOPUCMAHHA nepuio2o medo3b6opy 8 ymosax Ykpa-
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fHU. OOHUM i3 crocobie edheKMuUBHO20 CMUMYAOBAHHA GOMXOAUHUX cimeli 00 pO38UMKY € 8U-
KOpUCMAHHA 8yene8o0Ho-binkosux nidzodisens. Memotro pobomu 6yno docaidumu po3sumok
60xc0nuUHUX cimell y paHHboB8eCHAHUU rnepiod i3 3acmocysaHHAM nid2odieni. JocnioreHHsA npo-
800U/U 3 BUKOPUCMUAHHAM 300MeXHIYHUX (8UPIBHIOBAHHA MA OYiHKA cmaHy 60xonuHux cimed,
KOHMPposbHa nid2o0iens, opecepy8aHHA) ma cmamucmu4HUX memooie 00CniOHEHHA Yy PaH-
HbogecHAHUU nepiod 2019 poKy 8 ymosax lonociiscokoi naciku (m. Kuie, YkpaiHa). KoHmponeHa
2pyna — Kaacu4He ympumaHHs, nodibHe 0o ecix cimeli naciku. JocnioHa epyna —3acmocosysanu
po3pobrieHy cxeMy paHHbOBECHAHOI 200i6ni i OpecupysaHHA 60xin. [ns nid2odieni 3acmocosy-
8as1Uu Med08o-repaose micmo, 60#oUHe 0BHIHOHKA 8 CMaHi 6OPOWHA, KAHOI 3 MOHOGMOPHO20
60x01UHO20 O6HINOHKA (AK enemeHm OpecupysaHHs). lMicnsa nepwoi nidzodieni docnioHi cim’i
30 CUOKO NMepesaxanu KOHMpPobHi Ha 0,3 8yaUYKU, 30 KibKiCMIO 8i0KPUMO20 CMinbHUKA ne-
pesaxcanu Ha 0,5, a 3aneyamarozo — Ha 0,43 cminbHUKa, 30 KinbKicmio Kopmie nepesaxcanu
Ha 1,3 cmineHuka (5,3 Ke). Micas dpyaoi nid2odieni 0ocnioHi cim’i 3a cusnor nepesaxranu KoH-
mponbHi Ha 1,6 8ynuYKu, 3a KinbKicmio 8idkpumozo — 1,5 cminbHuKa, 3a KinbKicmio Kpumo-
20 po3rn00y bynu 00HAKOBUMU, 30 KinbKicmio Kopmie nepesaxcanu Ha 0,3 cmineHuka (1,3 Ke).
[1id Yyac oyiHBAHHA 8CMAHOBUAU, W0 OOCMIOHI CiM’T 3a cusoto 8 KiHYi ekcrnepumeHmy nepesa-
HAAU KOHMPOAbHI Ha 2 8ynUYKU, 30 KinbKicmio 8idkpumozo — Ha 0,5, a 3aneyamaHo20 — Ha
1 cminbHUK, 3a Kinbkicmio Kopmie — Ha 0,5 cmineHuka (2 Kz2). BcmaHo8uUAU, W0 KOMMAEKCHA
mpuemanHa sy2ne8o0Ho0-6inkosa ni02odiens cnabkux 603 onuHuUx cimeli (5-6 cmineHukie) nicnaa
3umieni 0ae moxcausicme Hapocmumu ix cuay 0o 10 cminbHUKiI8 HA NOYAMOK MPABHS.
Knroyoei cnoea: medose micmo, KaHdi, Uykposuli cupor, po3rinio 60xin

Vol. 10, N°2, 2019 ANIMAL SCIENCE AND FOOD TECHNOLOGY ISSN 2706-8331 | 11



UDC 638.145.5 https://doi.org/ 10.31548/animal2019.02.012

HISTOLOGICAL RESEARCH OF DRONES’ SPERM
MIGRATION IN THE REPRODUCTIVE TRACTS
OF QUEEN BEES

V. D. BROVARSKYI, Doctor of Agricultural Sciences, Professor,
department of Horse-Breeding and Beekeeping
https://orcid.org/0000-0002-7228-4730
National University of Life and Environmental Sciences of Ukraine
E-mail: vbrovarskiy@ukr.net

Abstract. The research studies sperm migration of drones labeled with fluorescent
membrane probes in the reproductive system of bee uterus under various variants of its
artificial introduction. It is established that individual doses of sperm of different drones
when introduced into the fallopian tubes of the uterus, migrating into the spermateca
are placed in layers without significant mixing. It has been found that in odd and even
oviducts, sperm lose mobility. On the contrary, with the introduction of sperm into
the area of the vaginal opening of the bee uterus, the sperm continue to actively move.
It has been proven that during the physiological function of sperm leakage, spermateca
from the various portions in the area adjacent to the family line are blotted for egg
contamination. The introduction of semen into the area of the vaginal opening with
a single portion of several drones helps to mix it in the process of migration in the fallopian
tubes and sperm. On the contrary, with the unique introduction of fluorescent membrane
probes labeled with doses of sperm of drones at certain intervals, it is possible to direct
the reproductive activity of the uterus to obtain predominantly homogenous offspring
of parental origin. In this case, the introduction of the sperm of different drones are placed
in the spermateca of the uterus in layers, without significant mixing.

Keywords: drones’ sperm, migration, queen bees

Introduction.

Drones’ sperm, after natural breed-
ing or artificial deposition, migrates in
reproductive tracts of the queen bee,
then it gets into spermatheca to be
stored for a long time and is used for
fertilization of eggs. The question of
further individuality of its portions un-
der the single live covering, physiology
of viability of spermatozoids and ef-

ficiency of fertilizing process by them
during the whole period of egg deposi-
tion, is still considered to be just about
the most important one in the biology of
reproduction of individuals of species
Apis mellifera L. (Ruttner, 1976; Rut-
tner, 1984; Ruttner, 1989; Schley, 1988;
Scrive, 1989; Winston, 1991, Woyke,
Lasinski, 1992).

Our histological research of the re-
productive system of queen bees, which
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got the marked sperm from different
drones into the unpaired oviduct, es-
tablished definite common factors of
spreading of reproductive production
of drones in the spermatheca. Howev-
er, the results received are not sufficient
enough for precise analysis of sperm’s
migration processes in the reproduc-
tive organs of the queen bee. In natural
conditions, a queen bee can fly out for
breeding several times and pair with a
different number of drones. In the pro-
cess of pairing, sperm can initially get
into the zone of the opening of the va-
gina and later migrates to the oviducts.
Besides, each drone produces a dif-
ferent amount of sperm. So, as a rule,
portions of sperm different in size and
volume penetrate the reproductive tract
of the queen bee. Migrating from the
oviducts unequal number of spermato-
zoids of different drones will also pen-
etrate spermatheca. That is why there is
anecessity of further research migration
of drones’ sperm in reproductive tracts
of queen bees.

The purpose of the research is to
study the peculiarities of migration of
drones’ sperm in the reproductive tracts
of queen bees under conditions of un-
natural injection of reproductive stuff in
the opening zone of the vagina.

Research methods.

To carry out these experiments, we
used our unique methods (Brovarskiy,
1987; Brovarskiy, 2000). Unmated
queen bees, coming into the breeding
period, (n = 5) were divided into three
groups. The queen bees in the 1% group
got drones’ sperm labeled with fluo-
rescent membrane probes only once
and those of the 2™ and 3d groups — 3
times in the zone of vagina’s opening,
using an artificial mating sign (Browar-

skij, 2004). Each queen bee of groups
1 & 2 got 9 mcl of sperm marked with
(the amount of each marked portion
was 3 mcl). For the queen bees of the
3d groups other amounts of sperm were
used, which were injected (correlation: 2
mcl with probe A, 5 mcl —probe B, and 2
mcl with probe C). Once the queen bees
started laying eggs, they were removed
from the brood nests, fixed, embedded in
the thickening material and their repro-
ductive system undergone histological
research (Brovarskyi, 1999). Received
histological slices were examined un-
der a microscope MBI-15 (magnifying
power appr.8x 10), described and then
photographed.

The results of the research.

Based on the conducted research,
there were received histological slices of
the reproductive organs of the queen bees,
some of them are shown in pictures 1-11.

In the first experimental group,
where the queen bees were fixed 5 min-
utes after a single injection of the la-
beled fluorescent membrane probes A,
B, and C sperm portions, the distribution
of the reproductive function of different
drones on histological slices was fol-
lowing (pic. 1). It was defined that after
an unnatural injection, sperm marked by
the probe A, filled empty spaces of the
low part of a sting chamber around the
artificial mating sign. It is explained by
the fact that it was injected into the sting
chamber the last and it pushed back the
previous portions to the walls of the
sting chamber.

Next portion of sperm, labeled with
probe B, was partly mixed with the oth-
er marked portions and was placed clos-
er to the sidewalls of the sting chamber.
A small part of this sperm was found
in the vagina over the valve. The lower
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Pic. 1 Sagittal section of the
reproductive system of the queen bee,
undergone a single injection of sperm

into the unpaired oviduct (fixation
5 min. after injection of sperm) 10x
appr.8: 1 — stingy apparatus;

2 — musk; 3 — sting chamber;

4 — artificial mating sign; 5 — sperm
labeled with the fluorescent membrane
probe C; 6 — sperm labeled with the
fluorescent membrane probe B;

7 — sperm labeled with
the fluorescent membrane probe A;

8 — vagina valve

section of the sting chamber in the zone
of the vagina valve was mostly filled
with the sperm marked with probe C.
Vagina valve, on the histological sec-
tion, at its height was vectored to the
side of the exit from the sting chamber.
At this stage of sperm’s migration from
the sting chamber to the oviducts of the
queen bee there was no intensive blend-
ing of reproductive product of different
drones, on the histological section it was
possible to clearly distinguish sections
with sperm, marked with probes A and
B. Besides, within this period any active

moving of sperm from sting chamber to
oviducts was not observed.

30 mins after the fixing queen bees
(pic. 2), stained portions of sperm partly
moved to oviducts but were not found
in the spermatheca. The sperm which
was in the oviducts was blended. In the
portions of sperm, stained by the fluo-
rescent probe C there was reproductive
product marked by probes A and B.
Walls of paired oviducts insignificantly
expanded.

In the course of the research of histo-
logical sections of the reproductive sys-
tem of queen bees, which were fixed 60
min after sperm injection, the outcomes
discussed below were established (pic.
3). Nearly 80 % of the sperm moved to
oviducts. Paired oviducts significantly
enlarged in diameter. In there, closer to

Pic. 2. Sagittal section of the reproductive
system of the queen bee, undergone
a single injection of sperm into
the unpaired oviduct (fixation 30 min.
after injection): 1 — spermatheca;

2 — stingy apparatus; 3 — sting chamber;
4 — artificial mating sign; 5 — sperm
labeled with the fluorescent membrane
probe A; 6 — sperm labeled with the
fluorescent membrane probe B; 7 — sperm
labeled with the fluorescent membrane
probe C; 8 — vagina valve; 9 — unpaired
oviduct; 10 — paired oviduct
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the ovaria, there was some sperm in less
blended condition. Here it was possible
to identify the parts where there was the
sperm labeled with probes A, B, and
C. And the biggest part of the drones’
reproductive product, from the central
part of the paired oviducts closer to
ovaria, was filled with the sperm with
probe A, the one, which was injected
into the queen bee the last. Beginning
from the middle of the paired oviducts
and further, up to the exit from the vagi-
na, the portion was so blended up that it
turned out to be impossible to find any
solid sections marked with this or that
probe of sperm. In the sting chamber,
the labeled portions of sperm were less
mixed up. Here it could be possible to
distinguish separate sections, wherein
the overall mass of the drones’ repro-
ductive product, there were clots of
sperm marked with probes A, B, and C.
By the moment of fixation, the mating
sign still remained in these queen bees.
First portions of the sperm labeled with
the fluorescent probe got into the sper-
matheca. It is conceivable that the walls
of the oviducts make some pressure on
sperm, and due to muscular activity and
movements of the belly, it starts running
to the spermatheca. We didn’t fix run-
ning out of sperm into the sting cham-
ber, as a vaginal valve and possibly bel-
ly movements still provided its coming
out from the oviducts.

Histological slices received from the
queen bees, which were fixed 60 and 80
min after injection of sperm, showed
(pic. 3-5) that sperm in the reproductive
tracts and spermatheca is in mixed con-
dition. The intensity of sperm migration
to oviducts decreases, but to the sper-
matheca, on the contrary, increases.

On examination of the histological
sections of the queen bees’ reproductive
system, which were fixed in 12 hours,

6 7 8 9 10

Pic. 3. Sagittal section of the
reproductive system of the queen bee,
which has undergone a single injection
of sperm into the unpaired oviduct
(fixation 60 min. after injection
of sperm) 10x appr.8: 1 — sting chamber;
2 — stingy apparatus; 3 — artificial mating
sign; 4 — spermatheca; 5 — sperm marked
with the fluorescent membrane probe A;
6 — paired oviduct; 7 — sperm marked
with the fluorescent membrane probe B;
8 —unpaired oviduct; 9 — sperm marked
with the fluorescent membrane probe C;
10 — vaginal valve

one could see that there was no mating
sign in the sting chamber any more (pic.
6). Remains of sperm which didn’t get to
the spermatheca were mostly in the sting
chamber and an unpaired oviduct (vaginal
valve zone). All the portions of sperm,
which were in the reproductive tracts of
the queen bee, intensively mixed up.
Therefore, while moving to the ovi-
ducts portions of sperm mix up in the
sting camera. It may happen that this
process also continues in the canal of
the vagina. As for the oviducts, due to
the results of the histological research of
migration of sperm of different drones,
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Pic. 4. Transversal section of the
reproductive system of the queen bee,
which has undergone a single injection
of sperm into the unpaired oviduct
(fixation 60 min. after injection
of sperm) 10x appr.8: 1 — sting chamber;
2 — artificial mating sign; 3 — sting
chamber; 4 — sperm marked with
the fluorescent membrane probe A; B; C

received by us while applying generally
accepted technology of artificial injec-
tion of sperm, this process almost never
takes place.

It was proved that after injection of
sperm in the zone of the vagina opening,
reproductive product of drones gets to
the oviducts already in 30-60 min. This
process is evidently enabled by muscle
activity of the belly’s segments, vaginal
valve, and active movements of sperma-
tozoids. Sperm of different drones inten-
sively mixes up in the sting chamber, in
the oviducts this process almost never
happens. It is likely that in the oviducts
spermatozoids make their activity less
intensive due to some factors (secretions,
which can be exported from the walls
of the oviducts, lack of air, temperature
changes, etc.) It has a positive influence
on the processes of sperm’s migration.

Firstly, sperm won’t intensively leak out.
Secondly, efferent duct, having a short
diameter, isn’t able to maintain moving
of large portions of sperm to the sperma-
theca. Although a vaginal valve slows
down moving of sperm from the ovi-
ducts to the sting chamber, it still remains
open. (pic.1-3, 5, 6). The canal over the
vaginal valve, which is now formed, is
significantly larger than the efferent duct
of the spermatheca.

Examining of histological sections
of the reproductive system of queen
bees, which were fixed with different in-
tervals, proved that migration of drones’
sperm is actually over in a 24-hour pe-
riod. Herein, the majority of sperm,
which runs to spermatheca comes from
those portions which were in the zone
of unpaired and to the middle of paired
oviducts. The sperm which was in more

4 5 6 7

Pic. 5. Sagittal section of the
reproductive system of the queen bee,
which has undergone a single injection
of sperm into the unpaired oviduct
(fixation 80 min. after injection
of sperm) 10x appr.8: 1 — Stingy
apparatus; 2 — Spermatheca; 3 — sperm
marked by the fluorescent membrane
probes A, B, C; 4 — paired oviduct;

5 — unpaired oviduct; 6 — vaginal valve;
7 — artificial mating sign
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remote parts of paired oviducts practi-
cally didn’t get to the spermatheca but
ran outside.

Spreading of sperm in the sperma-
theca of queen bees, to be injected by
sperm in the zone of vagina only once,
differed from what we received in the
case where the reproductive product of
drones was injected in oviducts (Bro-
varskiy, 1987). Analysis of histological
sections showed that irrespectively from
the volume ratio of the portions, which
were injected in the queen bees, the
sperm in the spermatheca was in mixed
condition. (pic. 5, 6). Examination of
sections under a microscope showed
that no regular redistributions of even
separate slots of sperm of one and the
same color of luminescence were found.

Sperm stained with probes A, B, C
spread on the entire area of the sper-
matheca practically evenly. In spite of
this, still, in some parts of histological
sections correlation changed in favor of
one of the stained portions of sperm. In
group 3 where the queen bees received
3 mcl of sperm marked with probe B
more, on the entire area of sections of
the sperm receiver dominated reproduc-
tive product, stained with this fluores-
cent probe (pic. 6).

That grounds for considering that
while migrating from the sting cham-
ber to oviducts and from there to sper-
matheca, sperm ejaculators mixed with
each other. Thus, at occurring once the
injection of sperm in the vagina zone
and at the only flight of the queen bee
for mating, the reproductive product of
different drones after the migration is
in the spermatheca in mixed condition.
Such queen bees will breed young bees,
which will have a different inheritance
on father’s succession but with domina-
tion of the drone whose sperm got to the
spermatheca in a larger amount.

4 5
Pic. 6. Sagittal section of the
reproductive system of the queen bee,
which has undergone a single injection
of sperm into the unpaired oviduct
(fixation 12 hours. after injection
of sperm) 10x appr.8: 1 — sperm labeled
with the fluorescent membrane probes A,
B, C clots of sperm in the sting chamber;
2 — spermatheca; 3 — stingy apparatus;
4 — clots of sperm in the sting chamber;
5 —vaginal valve

Analysis of histological sections of
the spermathecas of the queen bees,
which received sperm in the vaginal
zone, allowed to find out (pic. 7-11) that
at the third injection, the placement of
the layers of sperm marked with fluores-
cent probes, reminds of the distribution
typical for those queen bees in which
reproductive product was injected using
generally accepted technology (Brovar-
skiy, 1987).

Portions of labeled sperm located in
the spermatheca by way of C-shaped clots
without a presence in their zone of any
parts stained with the other probes. On the
demonstrative histological sections, it can
be clearly seen the following: reproduc-
tive tracts and positions of the layers of
sperm marked with fluorescent probes A,
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Pic. 7. Sagittal section of the
reproductive system of the queen bee,
which has undergone a single injection
of sperm into the unpaired oviduct
(fixation 5 min. after injection
of sperm) 10x appr.8: 1 — spermatheca;
2 —internal part of the filled with liquid

Pic. 8. Sagittal section of the
reproductive system of the queen bee,
which has undergone a single injection
of sperm into the unpaired oviduct
(fixation 30 min. after injection
of sperm) 10x appr.8: 1 — spermatheca;
2 — sperm marked with fluorescent
membrane probe C

Pic. 9. Sagittal section of the
reproductive system of the queen bee,
which has undergone a single injection
of sperm into the unpaired oviduct
(fixation 80 min. after injection of
sperm) 10x appr.8: 1 — stingy apparatus;
2 — spermatheca; 3 — sperm labeled
with the fluorescent membrane probe C;
4 — sperm labeled with the fluorescent
membrane probe B; 5 — sperm labeled
with the fluorescent membrane probe A;
6 — paired oviduct; 7 — unpaired oviduct;
8 —vaginal valve; 9 — clots of sperm
in the sting camera

B, C in the spermathecas of queen bees.
Analyzing these section one can suppose
that using the sperm from the spermathe-
ca, in the process of reproductive activi-
ty of a queen bee spermatozoids got into
excretory canal both from the central and
side zones located close to the exit At the
entry of sperm in the canal of the sper-
mathecal reproductive cells of different
drones mix up. This explains the presence
of working species of different origin in
bee colonies. However, the ratio of the
breed by the father’s background will
depend on the amount and disposition of
sperm of different drones in the zone of
the excretory canal of the spermatheca.

18| ISSN 2706-8331

ANIMAL SCIENCE AND FOOD TECHNOLOGY

Vol. 10, Ne2, 2019



FicmonoziuHi docnidxceHHA Miepayii cnepmu mpymHie y crmameegux WAsxax Mamok

Pic. 10. Sagittal section
of the reproductive system of the queen
bee, which has undergone a single
injection of sperm into the unpaired
oviduct (fixation 36 hours. after
injection of sperm) 10x appr.8:

1 — spermatheca; 2 — sperm labeled
with the fluorescent membrane probe C;
3 — sperm labeled with the fluorescent
membrane probe B; 4 — sperm labeled
with the fluorescent membrane probe A

Discussion.

Based on the above stated it could
be said that the way, frequency and
sequence of injection of ejaculators of
drones’ sperm into the reproductive
tracts of the queen bee influence the dis-
tribution of the reproductive product in
the spermatheca.

Taking into consideration the fact that
in natural conditions during the queen bee’s
pairing with drones, the sperm gets into the
zone of the opening of the vagina, then, in
this case, several variants of its migration in
reproductive tracts can be possible, as well
as disposition in the spermatheca and fur-
ther usage. It will depend on the frequency
of the queen bee’s pairing. For example, if
the queen bee flies for pairing only once,
the sperm of different drones will mix up

Pic. 11. Sagittal section of the
reproductive system of the queen bee,
which has undergone a single injection
of sperm into the unpaired oviduct
(fixation 36 hours. after injection of
sperm) 10x appr.8: 1 — spermatheca;
2 — sperm marked with the fluorescent
membrane probe C; 3 — sperm marked
with the fluorescent membrane probe B;
4 — sperm marked with the fluorescent
membrane probe A

during migration. On the contrary, in case
of several flights, portions of drones’ sperm
which will get into the opening of the vagi-
na, will be disposed in the spermatheca in
C-shaped layers. For a bee colony, it turns
better to have an only pairing of a queen
bee with drones.

In the case of the intensive blending
of sperm of different drones, the queen
bee during the lifetime will produce
young bees, differ by father’s breeding
background. In our opinion, presence
in a colony of generations of working
species, which differ by father’s breed-
ing background, allows honey bees to
avoid such negative consequences as
the emergence of lethal eggs, inbreed-
ing depression. Besides, working bees
in such colonies are more proof against
the action of negative factors (diseases,
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weather conditions, etc.), which has a
positive effect on their productivity and
development. On the contrary, partial
mixing up of sperm of different drones
in the spermathecal, which occurs after
repeated flights, may worsen the state
of the colonies where such queen bees
are working, as their breed, by reason of
lack of variety, will be more perceptive
to the influence of negative factors.

For the experts working at the
breeding farms, those families are more
attractive which give congeneric by
father’s breeding young bees. Using
of technology of artificial injection of
sperm allows controlling the reproduc-
tion of the offspring of known nature.
This technology, depending on the way
and frequency of injection of sperm, al-
lows, at a point, to control the process
of usage of drones’ reproductive prod-
uct. We have established the pattern
of absence of intensive mixing up of
drones’ sperm during its moving to the
spermatheca, and its injection into the
unpaired oviduct of the queen bee gives
a possibility to make corrections in this
process. A sharp falloff in the intensity
of blending of sperm in the oviducts
may be connected with less intensive
activeness of spermatozoids. To get
more congeneric offspring by father’s
breeding from the queen bees, which
were injected with the sperm of differ-
ent drones into the zone of the opening
of the vagina, only multiple intakes of
ejaculators must be done.

It is due to the fact that solitary injec-
tion of sperm of one or several drones
allows avoiding mixing up of separate
portions of reproductive of males for the
period of migration in the reproductive
tracts of the queen bee. On the contrary,
a single injection of sperm in the zone of
the opening of the vagina will result in
its blending during the period migration

to the spermatheca, and that’s why the
offspring, which will be got from dip-
loid eggs, will differ by father’s breed-
ing background.
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AHomayis. MposedeHo 0ocnidxeHHA miepauii cnepmu mpymHie, MapKosaHoi gnyopec-
UeHMHUMU MemMbPpaHHUMU 30HOamu, y cmamesili cucmemi 60X#0IUHUX MOMOK 34 Pi3HUX 8api-
aHmie if wmy4yHo20 8sedeHHA. EOxconuHi mamku 6yau po3nodineHi Ha mpu epynu (n = 5). Mam-
Ku nepwoi 2pynu ompumanu cnepmy mpymHis, MapKo8aHy ¢hsyopecyeHmHUMU MeMOPAHHUMU
30HOaMU Auwe 00uH pas, a Opyeoi ma mpemooi — mpu pasu. KoxHa mamka nepwoi ma opy-
20i epynu ompumana 9 MKa criepmu (KinbKicme KOXCHOI MO3Ha4eHoI nopyii cmaHosuna 3 mkn).
[na mamoKk mpemeoi epynu 8uKopucmosysanau iHWy KinbKicme criepmu, (cnie8iOHOWEHHA:
2 MK11330HOOM A, 5 MKs1—30HO B i 2 MK —3 30HOom C). [licns moao, AK 60X onuHi Mamku noyanu
8i0Kknadamu Aliys, ix 8idn0ea08aaAU Ma MPo8odUU O0CNIOHEHHA pernpodyKmUBHOI cucmemu.
OmpumaHi eicmosnoeidHi 3pi3u docnidxcysanu nio MiKpocKornom, onucyeanu i gomoepacpysanu.
BcmaHoeneHo, w0 iHOusidyaneHi 003U cnepmu pi3HUX mpymHie 3a eeedeHHA 8 Aliyenposoou
MamKu, miepyro4u y criepmonpulimad po3miuyyromsca nowaposo 6es cymmesoz2o 3Miuly8aHHS.
3’AcosaHo, W0 8 HeNapHOMy ma napHUx Aliyenposooax crepmamo3soiou empa4arome pyxnau-
sicmo. Hasnaku, 3a 88e0eHHsA criepMu y 30HYy omeopy rixeu 60:#0aAUHOI MamKu criepmamo3oiou
npodosxyome aKmMueHo pyxamuce. [JosedeHo, Wo y npoueci ¢izionoziyHoi yHKYii sumoky
cnepmu 015 06CiMeHIHHA AEUb 8i06YBAEMbCA KYMaMy8aHHA Cepmamo30idie i3 pi3Hux nopyil
Y 30Hi, Wo npunsaae 0o cim’anposody. BeedeHHs criepmu y 30Hy omeopy nixeu 00HOPaA308UMU
MOPUIAMU KinlbKOX mpymHig cripuse 3miwysaHHo ii 8 npoyeci miepauii e aliuenposodax i criep-
monpulimavesi. Hasrnaku, 3a yocobseHo20 88edeHHA MAPKOBAHUX (hyopecyeHMHUMU Memb-
PAHHUMU 30HOaMU 003 CriepMU mpPYmHig Yyepes NesHi MPOMIXKU Yacy € MOMAUBICMb CIIPAMO-
sysamu 8i0meopHy OifIbHiCMb MAMKU HO 00ePHAHHSA NepesarHo 00HOPIOHO20 MOMoMcMea
30 60MbKIBCLKUM MOX00HEHHAM. 3a 4b020 8apiaHMy 88€0eHHA CepMa Pi3HUX MPYMHi8 po3mi-
wyemeocsa y cnepmonpulimadi Mamku nowaposo, 6e3 cymmeaozo 3mMilly8aHHA.

Knroyoei cnoea: criepma mpymHis, miepauis, 60#0nuHa Mamka
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KAPIOTUNMOBA MIH/IUBICTb KOPIB YKPAIHCbKOI
YEPBOHO-PABOI MOJZ1I0MHOI NOPOAMU

B. B. A13ILUKOK, 0okmop CirlbCbKO20CN0OapCbKUX HAYK, cmapwiull Haykosul
cnispobimHuk, 3asidysay nabopamopii ceHemuKu
https://orcid.org/0000-0001-9697-4165
E-mail: valentynadzitsiuk@gmail.com
IHcmumym po3sedeHHs i 2eHemuKu meapuH imeHi M. B. 3ybus HAAH
T. B. IMTBUHEHKO, KaHOUOam CifibCbKO20CM0OAPCbKUX HAYK, 0oyeHm
Kagheopu eeHemuKu, po3sedeHHs ma biomexHosoaii meapuH
https://orcid.org/0000-0002-0405-3367
E-mail: tv-litv@ukr.net
HauioHanbHuli yHisepcumem biopecypcis i npupodoKkopucmyeaHHs YKpaiHu

AHomauyisa. ¥ cmammi po321s0aromeca pesysnsmamu Yumo2eHemu4yHo20 O0CTiOHEHHS
Kopig yKpPaiHCbKOI Yep8oHO-PA60I MOMOYHOI NOPoOU 3 MEeMOoro MoWYKY 36°a3Ky XPOMOCOMHUX
abepauili 3 nopyweHHAMU y pernpodyKmusHil 30amHocmi. [11a 00cniOHeHHs XPOMOCOMHO20
Habopy eidibpaHi 33 KopoBU YKPAIHCLKOI YepsoHo-paboi moriouHoi nopodu Al «Ar
«XpucmuHiecoke» IPIT im. M. B. 3ybuya» HAAH 3 pi3HUM CmaHOM perpoo0yKmueHOI ¢hyHKUI.
locmaHoska Kynbmypu siMgoyumie i aHaniz npenapamie XPOMOCOM MPoeoousIocs Y
nabopamopii eeHemuKu IHCmumymy po3eedeHHs i 2eHemuKu meapuH imeHi M. B. 3ybus. [ns
Mpu20MyBaHHsa rperapamie XPoMOoCoM siMgoyumu  nepugepiliHoi Kposi Kynbmueysasu
npomszom 72 200uH 3a memrnepamypu + 37 OC e cepedosuwyi RPMI 1640 (Sigma, CLLIA)
3 01 ma @A (Sigma, CLUA) Ak mimoeeHom i 15 % embpioHaneHOI mens4oi cuposamsu.
MpunuHeHHs OineHHs KAimuH Ha cmadil Memaghasu MPUUHsAU 880eHHAM KOAXIUUHY («Servay,
Himeuuura, 0,3 mKe / mn). O6pobKa cycrieHsii kaimuH ricna KynbmusyeaHHs 30ilicHrosasnu
2inomoHriyHum 0,075 M posduHom KCl 3 HacmyrnHow ikcayiero 8 mpwox 3miHaxX Cymili
MemaHos-oymoeoi Kucsiomu (3:1). Knacugpikauito ma obnik abepayiti xpomocom 30ilicHrosanu
30 3020/1bHOMPULHAMUMU MemoOUKamMu. B peysiemami 0ocnioxeHs 8 XPOMOCOMHUX HAboPaX
YCIX MBAPUH 3 PI3HOK 4aCMOMOK0 BUABUAU AHOMAsT 2eHOMHOo20 mury (aHeynsaoidia ma
noinsaoiois) ma cmpykmypHi abepayii xpomMocom (ghpazmeHmu, po3pusL, acouiauii XpoOMocom).
Y Kapiomurax meapuH i3 MopyweHoo 8idmeopHO0 300MHICMIO BUSBIEHO YaCMOMmY KAimuH 3
QHeynI0IOHUMU Ma rosinaciOHUMU HABopamu XpPomMocomHa 13,02 % i KAimuH i3 XpOMOCOMHUMU
abepauiamu Ha 3,4 % binblie, HiXC Y Kopie 3 HOPMA/LHUMU PEMPOOYKMUBHUMU (DYHKUISMU.
LlumoeeHemu4He 0ocniOxeHHsA Kopie 00380/A€ He AULe OUiHUMU Hacu4eHicms Kapiomurny
HebaxaHUMU abepayismu XpPOMOCOM, d MAKOXC OdE 3Mo2y BUKOpUCMAmu OMpPUMaHi
pe3ynbmamu 0715 MPO2HO3YB8AHHA 8 PAHHLOMY 8ilii MeapuHU ii pieeHb NPodyKmMueHoi ma
CMaH pernpooyKmueHoi 30amHocmi.

Kntouoei cnoea: yKpaiHceKa 4eps8oHO-pA6a MOsA04YHA Mopodd, yumozeHemu4He
docnionceHHs, Kapiomun, abepayii, XxpoMmocomu, 8i0meopHa 30amHicme
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Axmyanvnicme.

YacTi meperyyii y TBapHH, TMOBTOPHI
BUKU/IHI, HAPOKCHHS] BUPOJIKIB, MEPTBO-
T0, HEKUTTE3IATHOTO TIPUILIONY CITY)KaTh
MOKA3HUKAMH JUISl TIPOBEACHHS JOCIi-
JDKEHHSI CTaHy XPOMOCOMHOTO Habopy.
PaHHS [MTOreHETHYHA OIIHKA JO3BOJIHTH
BUSIBUTH MYTaIlii, IKi MOXYTh HEraTHBHO
MO3HAYUTHCS HA BiITBOPIOBAJIBHIMH 1 TIPO-
JIyKTHBHIH 3JaTHOCTI KOPIB.

Ananiz ocmanuix 00cioNnceHv
i nybnixauiii.

[epuri MOBIIOMIICHHS, MO BKa3aJlk
Ha 3B)30K XPOMOCOMHHX ITOPYIICHb i3
BIJITBOPHOIO 3MATHICTIO 1 MPOTYyKTHBHIC-
TIO TBapuH, 3poouB L. Gustavsson y 1964
poIli, Jic BiH HaBiB JOKAa3M 3B’S3Ky CIajl-
KOBUX XPOMOCOMHHUX aHOMAH 3 eMO-
PIOHATLHOKO ~ CMEPTHICTIO, aHOMAITISIMH
crareBoi AWQepeHIiamii 1 3HWKESHHSIM
¢deprumpHOCTI (Gustavsson L., 1964). Irammi
ABTOPH IMIITBEPINIIH, 10 30UTBIICHHS He-
cTaOUIBHOCTI XPOMOCOMHOIO amapary y
KOpIB TIOB’SI3aHO 13 3HIDKEHHSM BiJTBOP-
Hoi ¢yHkii (Tpyxades, 2017). Ha ocHoBi
BIIACHMX JIOCITKeHb (bakait u [TepunxuH,
1985) mokasasm, 10 piBeHb HAJOKO 1 BijI-
TBOPHI SIKOCTI KOPIB YOPHO-PSI00T TIOpOITH
3aJIeKaTh BiJl PIBHS MiHJIMBOCTI KapiOTHITY.

Takox B J1iTepartypi € MoBiAOMICHHS
Ipo Te, M0 PiBeHb aHEYIUIOIMil B KJIi-
THHAX KPOBI KOPIB i3 MOPYIICHHAM pe-
MPOIYKTUBHOI (DYHKIIIT 3HAYHO BHUILHUH,
HIX y KOpIB, [0 HE MaJId BUKUIHIB YH
MeptBopoaiB (Mextuera, 2016; bakai,
2010). AnHanmoriydi pe3yJabTaTd JOCHi-
JokeHb orpuMas 1 E. I1. Myraues (Myr-
Hues, 2001), Ha AYMKY SIKOTO ITOKa3HHUK
aHeyIuIoimii Moxke OyTH HaIHHUM Map-
KEpOM BIITBOPHOT 3IaTHOCTI KOPIB.

Memoio pobomu € NOCITIHKSHHS Ka-
PIOTHIIOBOT MIHJIMBOCTI Y KOPIB 3 PI3HUMH
MOPYIICHHSIMH PETIPOAYKTUBHOT (DYHKIIIT.

Mamepianu i memoou
00CTTiONCeHHS.

0O0’exTOM JOCHIKEHHST OyJio Ma-
TOYHE CTaJ0 KOpIB YKpaiHCBKOI 4epBO-
HO-psI001 MOJIOUHOT TMOPOAM, SKE PO3-
Bomuthest B JIT “JII" “XpuctuHiBchke”
[HCTUTYTY pO3BEOCHHS 1 TEHETUKH
tBapuH imMeHi M. B. 3yonss HAAH. Ha
OCHOBI MatepiajiB 300TE€XHIYHOTO 00-
JIKy 13 KOMII'IOTEpHOT iH(popMaIiiHOT
CUCTEMH YIPABIiHHSI MOJOYHUM CKO-
tapctBoM “IaTecen Opcek” BimiOpamu
KOpiB 13 pI3HUM CTaHOM BiATBOPHOL
3patHoCTi (33 rod.).

[{uTOreHeTHUHUI aHaIi3 BUKOHYBa-
mu y naboparopii reHeTHKH [HCTHTYTY
PO3BENICHHSI 1 TeHETHKH TBApHH IMEH1
M. B. 3yous HAAH 3 BUKOpUCTaHHAM
cneliajJbHUX METOOMK 1 BIiJNOBiAHO-
ro obnagHaHas. J{ias 3ailiCHEHHS IIO-
cTaBJIeHOI MeTH Oya0 cOPMOBAHO IBI
TPyIU KOpIB YKPaiHCHKOI YepBOHO-PS-
001 MOJIOYHOT MMOPOAM 3 ypaxyBaHHSIM
(YHKITIOHATBHOTO CTaHy iX PeIpOmyK-
TUBHOI CUCTEMHU:

I epyna — TBapWHH 3 TOPYIICHOIO
BiZITBOPHOIO 3IATHICTIO (y SIKUX IPOTS-
TOM TIepioAy BUKOPHCTAHHS BiJI3HAYAIN
9acTi MEPTBOHAPOKEHHS Ta CIIOHTAH-
HI BUKUHI), 13 rois;

1l epyna — yMOBHO-KOHTPOJIbHA, KO-
POBH 3 BIICYTHICTIO TIOPYIICHb PEIPO-
JIyKTUBHOT PyHKIII1, 20 TOiB.

Jisi oTpuMaHHS TpemnapariB Xpo-
MOCOM BUKOPUCTOBYBAII  KYJIBTYPY
JIeHKOIUTIB nepudepiiiHoi KpoBi TBa-
puH. KOpOTKOCTpOKOBY KyNbTYypy TO-
TYBaJIM 32 METOJIOM, 3alpPOIIOHOBAHUM
P. Moorhead (Moorhead et al., 1960).
Jlimponutu nepudepiitHOT KpOBi Kyiib-
TUBYBAIU TPOTSATOM 72 TOIUH 32 TEM-
neparypu + 37 °C B cepenosuiii RPMI
1640 (Sigma, CIIIA) 3 0,1 ma ®IA
(Sigma, CILIA) sk mitoreHom i 15 %
eMOpIOHATIBHOI ~ TENSY0T  CHPOBATKH.

Vol. 10, N°2, 2019

ANIMAL SCIENCE AND FOOD TECHNOLOGY

ISSN 2706-8331 | 23



B. B. [3iytoK, T. B. JlumeuHeHKo

JIis pUITMHEHHS JUICHHS KJIITHH Ha
ctanii Meradasu 3a 2 TOAUHU 70 3aKiH-
YeHHS TEPMIiHY KYJIbTHBYBaHHS BBO-
i KouxitH («Servay, HimeuunHa)
(0,3 wkr/wmi). lleHTpudyryBaHHIM
OTPUMYBAIH OCaJ KIITHH, SKHH 00po-
Omsuti rimotoHiyHEM  po3urHOM KCl
(0,075 M) mnporsirom 20 xBuiuH. Dik-
califo KJIITHH 3AIHCHIOBAIM B TPhOX
3MiHaX CyMIIlli METaHOJ-OITOBOI KHC-
JIOTH Y CHiBBiJHOIICHH] 3:1 1 HAHOCHITH
KparuisiMH Ha OXOJIOJDKCHE 3BOJIOYKCHE
npeaMeTHe ckio. s pyTuHHOTO dap-
OyBaHHS XPOMOCOM BHKOPHCTOBYBAJIH
2 % po3unn OGapBHmKa ['imM3a (Gimza
Merk) i aHamizyBaJId i MiKPOCKOIIOM
Axiostarplus (Carl Zeiss, Himeunnna).

Busnavyanu BigcoTok MetadasHHx
IJJACTHHOK 3 XPOMOCOMHHMMHU abepa-
iSIMH: 4YacTOTa aHEYIUIOITHUX Ta TO-
JIIIOTAHUX KIIITHH, Y4acTOTa KIITHH 3
CTPYKTYPHHUMH abeparisiMi XpOMOCOM
(po3puBH, (parMeHTH Ta TepeayacHe
PO3XO/KEHHSI LIEHTPOMEP MITOTHYHHX
xpomocoM — (ITPLIX). 3a Bu3HaueHHA
KUTBKOCTI MOJITUIOTIHUX KIIITHH Y SIKO-
CT1 JIOTIOMI>KHOTO MPUHOMY BUKOPHCTO-
BYBaJIM TMIJIPaXyHOK CTaTe€BUX XPOMO-
COM, KOXKHA 3 SIKUX BiJIIOBIJIA€ OJTHOMY
rarioiHOMy Habopy.

[lin gac opraHizamii BUOIpOK Bpa-
XOBYBAJIM THITOBICTh, 00 €KTHBHICTb

Ta OIHOPIJAHICTH TEPBHHHUX MaTepi-
aliB TUIEMiHHOTO O0JiKy. J[ist omliHKH
pe3yIbTaTiB  BUKOPHCTOBYBAJIM T1apa-
METPHYHI KpUTEpii TOCTOBIPHOCTI Pi3-
Hui (xkputepiit CThIOACHTA), TPH PiB-
Hs 3HaueHHs poctoBipHocTi (P> 0,95,
P> 0,99, P> 0,999). lonarkoBa 06po0-
Ka Marepiaixy IpOBOIIIACE 32 TOITOMO-
roro nakerty rporpam Microsoft Excel.
Pesynprati  BacHUX OCIIIKEHb.
[opyuieHHsT BiITBOPIOBAaJIbHUX  SKO-
CTEi KOPIiB BIJI3HAYAIOTH TIOBCIOMHO 1, SIK
MPaBWIO, 10 HUX BiJHOCSTH HMOPYIICH-
HS1 eMOPIOHANBEHOTO PO3BHUTKY, a00PTH 1
MepTBOHApOMKEeHH. OCTaHHIM YacoM
BiJJ3HAYAIOTH 3POCTAHHS YUCIIA BHSBIIC-
HUX MYTalliil Y KOPiB Pi3HUX T€HOTHIIIB.
3aBISIKM  [TUTOTCHETHYHHM ~ METOZaM
JOCIIKEHHS MO)KHA BCTAHOBUTH T€HE-
TUYHY HECTady 1 BHUSBUTH IIiJBUIICHY
WMOBIPHICTh  YTBOPCHHS XPOMOCOM-
HO-aHOMAJBHUX TaMeT 1 CTYMiHb IIO-
mkopkeHHs renotuny (bakaii, 2009).
OtpuMaHi pe3yJIbTaTd JOCIIHKCHHS
XPOMOCOMHOI'O Ha0bOpy KOpIB i3 Pi3HOIO
BIZITBOPHOIO 3JIATHICTIO CBiUarh Mpo
PI3HHUIIO y YaCTOTI KJIITHH 3 YHUCIIOBHMH
1 CTPYKTYpHHMH MOPYIICHHSIMH XPOMO-
coM. Pe3ynbTaTy IMTOreHETHYHOTO aHa-
T3y TBapHH TPEJICTABJICHI B TaONHIII.
Tak, nurToreHeTHuHuii adamiz 478 Me-
Taha3HUX IUIACTHHOK 13 KOpiB 13 TOpy-

1. KapioTunoBa MiHJIMBicTh KOpPIiB yKpaiHCHKOI 4epBOHO-PsI00T MOJIOYHOT
Xy1004 3 Pi3HOI0 BiATBOPHOIO 3aTHICTIO

I'pyna I II
Tonis 13 20
Jocnimkenux meradas 478 782
Bcboro abepaHTHHX KITITHH, % 12,94 £2,46 5,56 + 1,59
YacTora reHOMHHX a0e- | aHEYIUIOIIHUX KIIITHH 4,33+ 0,64 2,39+0,31
pauiit, % TOMIIIIOTTHUX KITITHH 2,85+0,23 0,38+0,11
YacroTa cTpyKTypHUX PO3pHUBH 2,70 £ 0,47 1,75+ 0,39
abeparliii XpomocoM, % | hparmentu 2,50 + 0,41 127+0,28
TPaHCIIOKAITIT 0,03 +£0,01 0
TIPLIX 2,56 +0,71 1,37 £ 0,30
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[ICHOIO BIiTBOPHOIO 3IATHICTIO BHSIBUB,
0 4YacTKa aOepaHTHHX KIITHH CKIaia
12,94 +£2,46 %. CymapHuii cepemHiil
7,18 %, ocHoBHy 4actky sikoro (4,33 %)
3afiMae aHEyTUTOiis 1 Maike BIBIYI MEH-
me (2,85%) — momimoinis. 3arambHa
9acToTa CTPYKTYpHHX abepalliii Xpomo-
com Ha 40 % MeHIIa, HDK TeHOMHHX, 1
ckiamae 7,76 %, cepen SIKMX HAWBUIIAN
BIJICOTOK y KJIITHH 3 po3puBamu — 2,70 %.

Amnamiz 782 meradasHuX IUIaCTHU-
HOK 20 KOpiB 3 BIITBOPHOIO 3[aTHICTIO
B HOPMi BHSBHB, IO 3arajbHa 4acTKa
abepaHTHUX KIITHH cKiana 5,56 %. Cy-
MapHHH CepenHiil piBEHb TeTePOILIOi il
csirae 2,77 %, B IKOMY 4acCTKa aHEYTLIO-
iMHUX KIIITHH Maiike B 6 pasiB JOCTO-
BipHO (P > 0,999) mepeBuIye 4acTory,
3 SKOK 3yCTPIYalOThCSA B JOCIIKCHHI
MOJIIUIOIIHI KIIITHHH.

omo wacToTH CTPYKTypHHX abe-
pamiii XpoMocoM, TO iX cymMapHHU ce-
pemHiii pienp Biporimao (P> 0,999)
BIBiUI HIDKYHIA, HIK y TBapUH 3 IOPY-
[ICHHSIMH BiITBOPHOI (YHKINI i CKIIaB
2,52 % 3a HAWBHIIO] YACTOTU KJIITUH 3
po3puBamu xpomocoM (1,75 + 0,39).

B amami3zi cmekTpy KapioTHIIOBUX
abepalliif y JOCTIKCHUX TBapHUH MH

a)

BUSIBUII CTPYKTYpPHI IepeOyIoBH Xpo-
MocoM, c(hopMOBaHi SIK 3’ € THAHHS TBOX
AKpOIICHTPUYHUX HE TOMOJIOTIYHHX
XpOMOCOM IICHTPOMEPHUMH paiioHaMu
3 YTBOPCHHSIM OJIHI€l METaleHTPUYHOI
XPOMOCOMH, SIKi KBaJi(IiKyIOThCS SIK
TPaHCJIOKALIi 32 THIIOM pPOOEPTCOHIB-
cekux (RT). AmamizoM pyTHHHO-3a-
OapBICHHUX TMperapariB BCTAHOBIIU
HasIBHICTH  pOOCPTCOHIBCBKOI  TpaH-
CIIOKalii y KOPOBU 13 MOPYIICHHIMHU
PEIPONYKTUBHOI CHCTEMH 3 YacTOTOIO
0,03 £ 0,01 %, sixa Oyna imeHTH(iKOBa-
Ha sik RT 1/29 (puc. 1. a, 6).

O3Haka TepequacHOro PO3XOIKEH-
HS LEHPOMEP MITOTHYHHX XPOMOCOM —
(ITPLIX) cBiguuTh MPO HECTAOITBHICTH
KapioTUny i WMOBIPHICTh YTBOPEHHS
AHEYIUTOTIHUX KIITHH MICJIsS MITOTHY-
HOTO TMOAUTY. AHAI3 XPOMOCOMHHX
HaOOpIB KOPIB 3 MOPYIICHHSIMH PEIPO-
OYKTUBHOI (pyHKIIii BUSBHB B JBa pasu
OLTBIy YacTKy KIIITHH 3 SIBUIIEM He-
CHHXPOHHOCTI PO3XO[KECHHS XPOMOCOM
B 3aBepIIATBHIN CTaii MITO3y MiTO3Y.

Binomo, 1m0 ontuManbHe (GyHKITIO-
HYBaHHS KHBOTO OPTaHi3My 3YMOBIIIOE
KapioTUIoBa HOpMa, TOOTO BiICYTHICTh
B Ha0OPi XpOMOCOM YUCETBHUX 1 CTPYK-
TYPHHX BiJXUJICHb.

0)

Puc. 1. Merada3Ha miacTHHKA XpOMOCOM KOPOBH: a) 3 XPOMOCOMOIO
3 po3puBoM; 0) 3 TpaHciokarieroRT 1/2 9 (30inpmenHs: 06. x100; ok. x10)
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[I{omo HacHiaKiB XpOMOCOMHOI He-
cTalbIIbHOCTI JAYMKH Maibke BCIX JI0-
CJITHUKIB 30iraroThCs: XPOMOCOMHA
HECTaOUTBHICTh 3aJISKHO BiJl CTYICHS
11 BUpaKEHOCTI HEraTUBHO BILIMBA€E Ha
(DYHKIIIOHYBaHHSI OpraHi3My TBapUHH
Ha BCIX CTaJisx oHTOreHe3y. KoHTpomb
BIITBOPIOBAIBHOT (DYHKIIIT TBapuH 3a
3araJbHOIPUIHHATHMU METOJaMU (OIiH-
Ka 3a SKICTIO IIOTOMCTBa, OCHOBI MOp-
(ho-(DyHKIIIOHAIBHOTO CTaHy CTaTeBUX
OpraHiB) He JalOTh MOBHOT iH(pOpMAIIii
PO TCHETHYHHUI BIUIMB Ha 3aILTiTHIO-
BaHICTh, €MOpIOHAJbHY CMEPTHICTD,
HApODKCHHSI aHOPMAJBbHOTO IOTOM-
CTBa, BHKHIHIB TOIIO. TOoMy aKTHBHO
BEIYThHCS TOIIYKH i aHaJi3 IPUYUH, IO
MIPU3BOIATE 10 TOTIPIICHHS BiITBOPIO-
BaJIbHOI (DYHKIIIi 32 JOIOMOTOI TeHe-
THYHHUX METOJIB, B TOMY YHCJi 1 IUTO-
TCHCTHYHHX.

B miteparypi mpejcraBieHo Oarato
MIOBiJOMJICHBIIO/IO 3B’SI3Ky MOKA3HUKIB
LITICHOCTI KapioTUIY 3 MPOIYKTUBHH-
MU 1 BIITBOPHHMH SKOCTSIMH, OTpUMa-
HUX HAa OCHOBI EKCIIEPUMCHTAIBHIX
JaHuX,. BcTaHOBIEHO, IO XPOMOCOM-
Hi abeparlii, MPU3BOASTH O MOPYIICHD
MopQoreHe3y BiJ MOYATKy PO3BUTKY
3UroTH 1 00yMOBMIOKOTE 10 90 % 3a-
ru0ei 3apojIKiB y TepIin JBa THXHI X
PO3BHTKY. BueHUMEU HABOASATBHCS YiTKO
MIATBEPIKCHI  CKCIICPUMEHTATEHIMHU
JOCITI/DKEHHSIMA ~ (DaKTH, IO YHCIIO-
Bl MyTamii KapioTumny (aHeymaoiis,
TPUCOMisl, MOHOCOMisl) € MPHYHHOIO
eMOpIOHAJIBbHOT CMEPTHOCTI  OCOOHH.
[opyureHHss HOpMH YHCIIa XPOMOCOM
y KapioTUIli BUHUKAIOTh BHACIIIOK He-
PO3XOKEHHS XPOMATH/ ITiJ] 4ac APYTo-
ro MEHOTHYHOTO MOy a00 XPOMOCOM
i 9ac MepuIoro MEHOTHYHOTO MOILITY.
Tpucomist i MoHocoMmis (abeparii, 1o
HaJIe)KaTh 10 rPpyNu abepamiii Ha3BaHUX
AHEYIUIOIaMi) MOXKYTh BHHUKATH 1 B
pe3ynIbTaTi MOPYMICHHS PO3XOKEHHS

9H BTPATH MITOTHYHHX XPOMOCOM Ha
MoYaTKy a0o0 MPOTSATOM IPOXOMKCHHS
emOpiorenesy. XKuBi HOCIT CTPYKTYpHHUX
nepeOyIoB XpOMOCOM YacTO HE MalOTh
(eHoTunoBux BiaxuieHb. OqHAK y ra-
METOTEHE31 Yy HUX (DOPMYIOThCS CTaTeBi
KIITHHU 3 He30alaHCOBaHUM HaOOpOM
XpOMOCOM, SIKi JafOTh ITOYATOK HEKHUT-
TE€3IaTHUM EMOpiOHAM, IO € TMPHYH-
HOTO 3HIDKCHHS PIBHS BIATBOPIOBAIBHOT
¢yHKIiT. 37e01IbIIOr0 MOBIIOMIICHHS
PI3HHX aBTOPIB IMIOAO0 YacTOTH YHC-
JOBUX 1 CTPYKTYPHHX XPOMOCOMHHUX
MyTalliifi pi3HATBCS: B OJHUX CTaJax
ix Oumbmie, B iHmmx — meHme (Pate et
al., 2012; Iannuzzi, 2007). MOXIHBOIO
MPUYUHOIO BapilOBaHHS PIBHS KapioTH-
MOBOI MIHJIUBOCTI Y PI3HUX CTalax 4u
MOMYJISIISX € )KOPCTKICTh BHUSIBJICHHS 1
eNMIMIHAIliSA HOCIiB, 1HOPEIHICTh cTaja,
o CHpHsE mepexomy abepamiid 3 mpH-
XOBaHOTO CTaHy y TaKHU, IO MPOSBIS-
€TBCST PEHOTHUIIOBO TOIIO

KopoBu 13 pi3HHM CTyIeHEM BaXK-
KOCT1 OTEJICHHS BiJIPi3HSIOTHCS 3a PiB-
HEM CTPYKTYPHHUX IIOPYIICHb XPOMO-
coM (Danielak-Czech and Slota, 2008).
Binmpira yacrora KITHH 13 XpOMOCOM-
HUMH TpoOijaMH BHSIBHIIACh Y KOPIB
i3 BaxkuM mnepebirom ortenenb (El-
Bayomi et al., 2011). Takox B JiTepa-
TYpi € TIOBIIOMJICHHS TIPO T€, IO PiBEHb
aHEyIUIoiNii B KIITHHAX KPOBI KOPIB 13
MOPYIICHHSM PENPOIyKTUBHOI (PyHK-
ii 3HAYHO BHIIUH, HIXK Y KOPIB, IO HE
Manu aboptiB i meprtBoponiB (Fricke
V.Petal., 2007).

AHAJOTiYHI  pe3yabTaTH  JIOCHi-
JokeHb otpuMas 1 E. I1. Myraues (Myr-
HueB 3. I1.,, 2001), Ha IOYMKy SKOro
MOKA3HUK aHeyIIoiaii Moxe OyTH Ha-
TIHAM MapKepoM BiJTBOPHOI 3IaTHO-
cTi kopiB. Yacto aHeymioimis, sK Io-
BiJJOMJISIIOTH JIOCITITHUKH, TPU3BOIAUTH
JI0 3HM)KEHHS PETPOITYKTUBHOI (DYHKITT
(Schmutz et al., 1996). Taxk, HaciinkoM
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MOHOCOMIH 1 TPHCOMIN OKPEMHUX XPOMO-
COM € paHHsI eMOpiOHAIbHA CMEPTHICTh,
y IOPOCIHX OCOOMH CIOCTEPIraeThest
rinorIasisi ¢iM’sHUKIB, HEKPOCIIEPMis
gu onirocnepmis (Khan, 2016).

TakuM YMHOM, 32 PIBHEM IIUTOTCHE-
THYHHX TIOKa3HUKIB MOYKHA OL[IHIOBATH
i, TIEBHOK MIpOI0, MPOTHO3YBaTH pe-
MPOYKTUBHY3/ATHICTh KOPIB.

Bucnosxu ma npono3uuii.

VY xopis B AIT «/II" “XpuctuniBcpke”
IPI'T im. M. B. 3yous HAAH» Bcra-
HOBJIEHO CIIIBBIJIHOCHICTb BHUSBICHHS
TeHOMHHX 1 XpOMOCOMHHUX o0eparlii i3
MPOSIBOM O3HAK PENPOIAYyKTHBHOI 3/1aT-
HocTi. lle o3Hauae, 110 3a piBHEM Ha-
BEIEHHUX IUTOICHETHYHUX ITOKA3HUKIB
MOYKHA OIIHIOBATH 1, TICBHOIO MIpOIO,
[POTHO3YBAaTH PENPOAYKTHBHY 3/1aT-
HICTB KOpIB B paHHbOMY Billi. OTprMaHi
pe3yabTaTH JOIIEHO BUKOPHCTOBYBATH
y IUIEMIHHIA poOOTi st 100opy TuIe-
MIHHUX TEJIULb.
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Abstract. The paper considers the results of the cytogenetic study of cows of Ukrainian dairy
breedsinorderto find a connection of chromosomal aberrations withimpaired reproductive ability.
For the study of chromosome set selected 33 cow Ukrainian Red-and-White dairy. The production
of lymphocytes culture and chromosomes analysis was conducted at the laboratory of Genetics
of the Institute of Breeding and Animal genetics named after M. V. Zubtsya. For the preparation
of chromosomes, peripheral blood lymphocytes were cultivated within 72 hours at the temperature
+ 370 C in the environment of RPMI 1640 (Sigma, USA) with 0.1 ml of FHA (Sigma, USA)
as the Mitgen and 15 % embryonal calfskin Serum. The discontinuation of cell division
in the metaphase stage has been stopped by the introduction of Colchicine (“Serva”, Germany,
0.3 micrograms/ml). Treatment of suspension cells after cultivation was hypotonic 0.075 m
solution with the subsequent fixation in three shifts of the mixture of methanol-acetic acid (3:1).
Classification and accounting aberrations chromosomes carried out according to generally
accepted techniques. As a result of studies in chromosomal sets of all animals with different
frequency revealed anomalies of genomic type (aneuploidy and polyploidy) and structural
aberrations of chromosomes (fragments, breaks, associations of chromosomes). The karyotype
of animals with impaired reproductive capacity revealed an incidence of cells with aneuploid
and polyploid chromosome sets of 13.02 % and cells with chromosomal aberrations of 3.4%
greater than cows with normal reproductive functions. Cytogenetic study of cows not only
assesses the karyotype saturation by unwanted chromosome aberrations, but also allows
the use of the results obtained to predict at an early age the animal’s productive level and
reproductive capacity.

Keywords: Ukrainian Red-and-White dairy cattle breed, cytogenetic research, karyotype, aberra-
tions, chromosomes, reproductive ability, productive qualities.
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AHomayia. ¥ cmammi nokasaHo, wo 36epexceHHA biopisHOMaHIimms € 0OHieo
i3 21060a716HUX MPOBGEM CY4aCHOCMI, AKA MO3HAYUACA MOUWUPEHHAM 0OMeXeHOI KinbKocmi
KomepyiliHUX 8UCOKOMPOOYKMUBHUX NOpid, 3MeHUWEeHHAM ro2oie’s abopuzeHHUX i Micuesux
ropiod, AKi 807100iloMb UIHHUMU 2eHemuyHUMU Komiaekcamu. Mema 00cnioneHHA —
y302a716HUMU  meopemuYHi | memooosoeiyHi nioxodu, 3anpornoHo8aHi npogecopom
M. A. KpasyeHkom 0o supilieHHs rnpobaemu 36epexeHHs 2eHOOHOY ropiod, oKpecaumu
rnepcriekmusu iXHb020 BUKOPUCMAHHA HA Cy4acHOMY emarii po38umKy meapuHHUYmMea.
ZlocnionceHHs  rpyHMyemosca HA 3GCMOCYB8AHHI  3020/bHOHAYKOBUX,  CMPYKMYPHO-
GbyHKUioHAbHUX Ma icmopuyHuUx memodis. []#epesnbHy 6a3y 00CniOHeHHs CKAadaromeo
onybnikosaHi i HeorybnikoeaHi mamepianu, apxieHi dokymeHmu. [osedeHo npiopumem
M. A. KpasveHKa 8 po3pobrieHHi 0CHO8 ceneKyiliHo-naemiHHo20 800CKOHAAEHHS OOHIEl
i3 Halibinbw nowupeHux 6 YKpaiHi MuHyn020 cmonimmsa nopid eenuxoi poeamoi
Xy006U — CUMEHMAsbCbKOI, W0 rpyHmMyeanucs Ha 3anposadMeHHi cucmemu niHiliHo2o
po38e0deHHs | eeHeas102i4Ho20 aHasi3y MaemiHHUX cmaod, eghekmusHux memoodie OUiHKU
naemiHHOI UiHHOCMIi MBapUH, CrPAMOBAHO20 8UPOULYBAHHS MOOOHSAKA, BUKOPUCMAHHI
0COOUH 3 PEeKOPOHOI MPOOYKMUBHICMIO. Y3020/bHEHO 3arpPOornoHOBAHI yYeHUM CXemu
cenekuji 6in020m1080i yKPAiHCLKOI Mopoou, CripAMOB8aHi HA 3pOCMAHHSA i MPodyKMUBHO20
rnomenuiany ma xcumme3soamHocmi. Po3enasHymo eHecok M. A. KpagueHKa 8 po3pobneHHs
npo2pamu 3i CMeopeHHs 2asy3i creyianizoeaHo20 M’ACHO20 cKomapcmea 8 YKpaiHi,
suBeOdeHHS 8iMYU3HAHUX Creyiani3o8aHuUx M’acHUX nopio i muriie.

Kntouoesi cnosa: meapuHHUYmMeo, eesnuka pozama Xxydoba, raemiHHA Crpasa,
nopooa CinbCbK020CNo0apPCbKUX MBAPUH, 36epereHHs 2eHOpOHOY

AxmyanvHicmv 00ci0NeHHS. HITTS, Y CTPYKTYpi SKOrO iCTOTHE Mic-
Ile TMOCIJaITh CLIBCHKOTOCIOIAPChKI

Opniero i3 mrobanbHUX TpoOIEM  TBapHHH. PO3BHTOK TBapHHHMIITBA CY-
CY4acHOCTI € 30epexeHHs 0iopi3HOMa-  IIPOBOMKYETHCS MPOLIECAMH, IO IPH-
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3BOAATH JO TIONIMPEHHS OOMEKeHOT
KUTBKOCTI  KOMEPIIHHMX BHCOKOIPO-
JOYKTHBHUX mopia. Hacmigkom ix pos-
IIMPEHOTO BUKOPUCTAHHS € 3MEHIIICH-
Hs TIOTOJIB’ Sl a0OPUTCHHUX 1 MiCHIEBUX
TOPiJ, SKMM MPUTaMaHHI BHCOKI ajarl-
TaIliiHI Ta PE3UCTEHTHI BIACTHBOCTI,
EKCTep’ €PHO-KOHCTHUTYIIOHAIbHA MIill-
HICTb, BHCOKA >XHUTTE3IATHICTh, ILjac-
THYHICTh, HEBHOAIUBICTh 10 KOPMIB,
BIIMIHHI BIATBOpPHI Ta MAaTEePHHCHKI
SIKOCTI, TIOJIOBXKEHA TPUBAJTICTH BUKOPH-
craHHsl, 0araToIIiIHICTh TOIIO.

Po3pobnenns crparerii 30epeKeHHs
CLUTBCHKOTOCTIONAPCHKUX TBAPHH HEMOXK-
JUBe 0e3 BUBYCHHS Ta TBOPUYOIO BUKO-
pPHUCTaHHS HAIpaIOBaHb 3apyODKHUX 1
BITYM3HSHUX YUCHHX Y 3araJIbHOMY KOH-
TeKCTi craakoeMHocTi. OcoOIuBHil BHE-
COK Y PO3BHUTOK TEOPETUYHHUX 1 METOMIO-
JIOTTYHUX OCHOB 30€PEIKECHHS MICIIEBUX
TOPIJT BEJIMKOT poraroi Xy100H sk HOCIiB
VHIKaJbHUX T'€HIB 1 TCHHUX KOMILUICKCIB
3pobuB mpodecop M. A. KpapueHko,
0 aKTyali3ye MpoOjeMy BHUBUCHHS Ta
TBOPYOTO BUKOPHUCTAHHS HOT0 HAYKOBUX
PO3pOOOK, MPUCBIUCHUX MUTAHHSIM pa-
IOHAJBHOTO BUKOPUCTAHHS TIEMIHHUX
pecypciB YkpaiHu.

AnHaniz ocmannix 00cnioHceHv
ma nyO6nikauiii.

OxpeMi acmeKTH HayKOBOI IisUTh-
HOCTI mpodecopa M. A. KpaBueHka,
y3araJbHEHHS Ta CHCTeMaTH3allisl Horo
TBOPYOTO JOPOOKY 3HAWUIIK Micle Yy
Oararbox HaykoBHX myoOumikanisx (Byp-
kar, 1997; Haiinenko, 1997; Ilynbra,
2016). Omgnak, 10 LOTO Yacy HE MpH-
IUICHO HAJIEXKHOI yBarM BHBYCHHIO
HAyKOBHX PO3pO00OK y4eHoro 3i 30epe-
JKCHHSI CHMEHTAJIBCHKOI Ta OLI0roIIoBol
YKpaiHChKOT TIOP1/T BEJIMKOT pOraToi Xy-
J00H, SKi HUHI ONMUHWINCS M 3arpo-
3010 3HUKHCHHSL.

3 omisay Ha Iie, aBTOPH MOCTABHIIN
3a MeTy AOCJIIMKEHHSI y3aralbHUTH
TEOPETHYHI 1 METOMOJOTIYHI iIXO.H,
3alpOIIOHOBAHI BYEHHM [0 BHpIIICH-
HS TIpo0JIeMu 30epekeHHsT TeHO(MOHTY
[OPiJI, OKPECIIUTH MEPCIIEKTUBH iXHBO-
ro BUKOPHCTAHHS Ha CyYacHOMY eTalli
PO3BHUTKY TBAPHHHHUIITBA.

Mamepianu i memoou
00CTIiONHEHHS.

JocmipKkeHHsT TPYHTY€eThCS Ha 3a-
CTOCYBaHHI 3arajJbHOHAayKOBUX (aHa-
JITHYHUH, CUHTETHYHUH, CHUCTEMHHUK)
Ta icTOpHYHHX (TPEIMETHO-XPOHOIO-
TYHUH, TOPIBHIBHO-ICTOPHYHHI) Me-
toxiB. JxepenbHy 0a3zy IOCHIKEHHS
CKJIaJIAl0Th OMYyOJIiKOBaHi 1 HEOMmyOITiKO-
BaHI MaTepiajiu, apXiBHI JOKYMEHTH.

Pesynvmamu docnionenHs
ma ix 062060peHHA.

Ha ocHoBI aHaJti3y HayKOBOTO Cral-
Ky npodecopa M. A. KpaBueHka Bcra-
HOBJIEHO, IO OCHOBHUM OJOK ¥Oro
HAyKOBHX PO3POOOK TIPUCBIYCHO Ce-
JEKIIHHOMY BIOCKOHAJICHHIO CHMEH-
TaJbChKOI MOPOAM. 30KpEeMa, BUCHHM
PO3pOOICHO Ta BIPOBAIKEHO OCHOBU
IUTAaHYBaHHA Yy IUIEMIHHUX TOCHOAAp-
CTBaX CHMECHTAIBCHKOI TOPOIH, BIO-
CKOHAJICHO METOOM TeHEAIOTI9HOrO
aHallizy Ta PO3BEJACHHS 3a JIHISAMH,
OOIpYHTOBAaHO METOAM J00OpYy Ta Mif-
0Opy TBapuH Ha OCHOBI BHBYCHHS iX-
HbOI moenHyBaHocTi. M. A. KpaBueHko
PO3pOOHB OCHOBH IHTEHCHBHOTO BHKO-
PHUCTaHHS TBapHH 3 PEKOPIHOIO MPO-
IOYKTHBHICTIO, IEPETBOPEHHS X IHHUX
o3HaK y rpymnoBi. Jlocmiaus crerudi-
Ky TEHE3HCYy CHMEHTAIILCHKOI ITOPOIH,
nobuBaBcst 11 oQiiiHOrOo BU3HAHHS
OCHOBHOIO  BITYM3HSHOIO  ITOPOIOI0
MOJIOYHO-M SICHOTO HAIpsMy MpPOIYK-
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THBHOCTI, BIIEpIIE MiIHAB IpooieMy Tl
CIIBICHYBaHHS 31 CIOPITHEHOK CHYIB-
cbkoto opogoro (Illymera, 2016).

31962 p. M. A. KpaBueHKO sIK 3aCTy1I-
HHUK TOJIOBH YKpaiHChKOro ¢imiany Paau
IO TUIEMiHHIHA POOOTI 3 CHMEHTAIBCHKOO
MOPOJIOKO0, a TMOTIM i rojioBa 3abe3neuy-
BaB KOOPIUHALIIO JAiSUTBHOCTI TUIEMIHHUX
3aBOJIIB 1 TOCTIONAPCTB 3 PO3BEJCHHSI i€l
TIOPOJIH, TIPOBOJMB CUCTCMATHIHUN aHa-
JIi3 SIKICHOTO Ta KUTBKICHOTO CKJIaTy Iijie-
MIHHHX CTaJl, BCTAQHOBJIIOBAB OaKaHHIl
THIT TBAPHH VTS TTOAAIBIIOTO PO3BEICH-
Hsl, TUTAHYBAaB TICPCIICKTUBHE PO3BEACHHS
JIHIHA 1 pOIUH TOLIO.

OmuH 13 HaAWOUTBIIMX  3M00YTKIB
YYEHOT0 — ydacTb y poOOTi KOMICIl 3
0OCTE)KCHHSI TBAPUHHUIITBA B EKCIICPH-
MEHTAJIBHOMY TocmomapcTBi  «JIeHin-
ceki Topku», MockoBchkoi o0nacti B
1965 p., sixoro kepyBaB akanemik BACI -
HUI T. /. Jlucenko. 3a iHILIaTHBOIO
T. 0. JIlucenka mnpoBOOMIOCS B MacIl-
Tabax yciel KpaiHH CXpellyBaHHS Mic-
LEBHX IOPIJ BEIHMKOI poratoi Xymoou 3
JUKEPCEHCHKOI0 MTOPOIOK0. 3TiHO 3 Tio-
TE30I0 BYCHOTO, CIIAIKOBA BIACTHBICTH
JIPIOHOTUTIIIS JUKEPCEHCHKOT Xy100H, SIK
010JI0TYHO KOPUCHA TS BUTY, OyJie acH-
MLUTIOBATHCSI B HACTYITHHUX IOKOJIIHHSX,
BOJHOYAC 30epiraTuMeThes i IMOB’sI3aHa
3 HUM BHCOKA JKHPHOMOJIOYHICTD Yy I0-
€IHAHHI 3 BUCOKUMM HAIOAMU. Biarmo-
BIZIHO II0 YPSIOBHUX PO3MOPSIKCHb Ha-
ykoBUMH ycTaHoBaMu YPCP npoBeneno
CXpEIyBaHHS TUIAHOBUX MOPiJ BEIHUKOI
poraroi Xygo0Ou 3 JKepCeHChKOI MOpo-
JIOF0, TTepeI0auYeHO CTBOPSHHS Ha ITiid 0C-
HOBI PsiTy HOBHUX BHYTPIIIHHOIIOPOITHIX
JKUPHOMOJIOYHHMX THMIB. L{iHHI TUTIAHU-
KM Ha CTaHIIAX MTYYHOIO OCIMEHIHHA 1
IIEMIHHUX CTAHIAX IIArad 3aMiHi,
MEPEBAKHO, HAMBKPOBHUMH JDKEPCEHi-
cbknMu Oyrasimu. Macmrabu cxperry-
BaHHS 30LTBIIYBAINCS 3 KOXKHAM POKOM,
IO TIPU3BETIO IO 3HIKSHHS KUBOI MacH,

PiBHSI HAJ0iB, BMICTY MOJIOYHOTO OijiKa
Ta XHUPY MOPiT BEIHKOi poraroi Xygoou
B CPCP, 3HMIIEHHS EIKHX TUIEMIHHAX
3aBofiB (KpaBuenko, 1961; KpaBueHko,
1972).

Ha cminsHoMy 3acimanni [Ipesummii
AH CPCP, Kozerii MinictepcTBa ciib-
cekoro rocnogapctea CPCP 1 [pesumii
BACTHIJI, mo BimOynocst 2 BepecHs
1965 p. 1 npucBAIyBaIOCS 0OrOBOPEH-
HIO PE3yJbTaTiB MEePEeBIPKH AISUTbHOCTI
eKCIIepUMEHTAaTBHOI 0a3u Ta MmigcoOHO-
ro rocnoxapctBa «lopku JIeHIHCBKI»,
M. A. KpaBueHKO JIOBIB MPOMIKHHIA
XapakTep YCHAaIKyBaHHS Yy BHUITAIKY
CXpEIIyBaHHS CHMEHTAIbCHKOI 1 JKep-
CEHChKOI TOPiJI, CIPHUSIBIIN 30epeiKeH-
HIO 1 palioHaJbHOMY BHKOPHUCTaHHIO
BITYM3HSIHMX mopia xymoou (KpasueH-
ko, 1965; Illynbra, 2016).

[HII0r0 A0OPHUTEHHOI0 TIOPOIOI0 Be-
JIMKOI POraroi XyIoOH, sIka 3HAXOIUIacs
B LIeHTpi yBaru npodecopa M. A. Kpas-
YyeHKa, Oyma OLIoronoBa yKpaiHChKa.
VYdennii OOIpyHTYBaB, IHIO TOJOBHOIO
MEPEIIKOIOK Y TUIeMiHHIK poOoTi 3i
cTamam Iiei mopoau OyB ii MITydHHHA
PO3IOIIT 38 MACTIO TiJT Yac opraHizarii
JIepKaBHOI IJIEMiHHOT KHUTH B 1928 p.
VY 3B’s13Ky 3 UM OOMiHY INIEMiHHAM Ma-
TepiaJioM MiX JBOMa MPOBITHUMH ILIC-
MIHHUMH rocrogapctBaMu — KuiBcbkoro
JIOCIIAHOI0 CTAHII€I0 TBapHHHHIITBA
«TepesuHe» Ta AHTOHIHCBKUM IUIEM-
3aBolOM He mpoBoawid. HemocrarHs
KUJIBKICTh TIOTOJIIB’sI OLJI0r0JI0BOT yKpa-
THCHKOI TIOPOAM TPH3BOMIIIA 1O BHMY-
IICHOTO CIOPiTHEHOTO IMapyBaHHSI, M0
BIUTUBAJIO HETATHBHO HA TEMITU SIKICHOTO
MONIMIICHHS TIEMIHHOTO CTaja. Y CBOIO
qepry, 4epe3 Majy KUTbKICTh IUIEMIHHIX
TOCIIOZAPCTB Ta 3aMKHEHICTh PO3BE/ICH-
HS TBapUHM OLIOTONOBOI YKPaiHCHKOT
MOPOJH Bi3HAYAIIUCS MEHIIIOIO JKUTTE-
3MATHICTIO Y TIOPIBHSHHI 3 CHMEHTAJIb-
CBKOIO TIOPOJOI0. Y CBOiX HAayKOBHX
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MpaIsIX YYCHUH HAMITHB IUIIXH CEJICK-
IAHO-TUIEMIHHOTO HOJIINIIEHHS 1€l 1Mo-
pomu (Kpasuenxo, 1960).

Kpapuenko M. A. OyB OCHOBHUM
17ICOJIOrOM CTBOPEHHS Tay3i cremiai-
30BaHOro M’sicioro ckorapctBa B CPCP,
0 JaJl0 3MOry AaCHMUIIOBATH IIHHY
CIIaJIKOBICTh BITYM3HSIHUX CHMCHTAJIb-
ChKOi Ta Cipoi yKpaiHChKOI TMOpix B
HOBOCTBOPCHHX CIICIiaJli30BaHUX II0-
pomax M’SICHOTO HampsiMy HpPOIYKTHB-
HOCTi. B3siB y4acTb B 0OIpyHTyBaHHI
3aIUIAHOBAHHUX CTAHIAPTHUX IOKa3HH-
KiB BITUM3HSHOI M SICHOI Xy100H, BUOO-
Pl BUXITHHX MTOPiJ 3apyOiKHOT ceeKIil
i 4ac WOro BiAps/PKEHb B MOHIO-
nito, ®panmiro, Itamito, IIBeiinapiro.
Y 1973 p. MiHICTepCTBOM CUIBCHKOTO
rocniogapctBa YPCP 3arBepmxena mpo-
rpamMa CTBOPEHHS yKpalHCHKOI M’SICHOI
nopoau 3a aBropctBa M. A. KpaBuen-
ka, @. ®. Eiicuepa, I1. JI. [Torpednsika.
Crenncika 3apornoHOBAaHOTO BapiaHTy
BiITBOPHOTO CXPEUIyBaHHS IIOJSTANa B
TOMY, 110 0a30Bi TOpPOIH OyJIH TeHeao-
TIYHO TOMAPHO IMOB’sI3aHI M COOOO:
[rapoyie CHOpPiTHEHA CHUMEHTAIbCHKIMH,
a KiaHiHa — cipiil ykpaiHChKii. Bukopu-
CTaHHS CIIOPITHEHHX IOPIA SK OCHOBU
IUTSL BITTBOPHOTO CXPEIIYBaHHS IaBajio
BCI IJCTaBU pPO3paxOBYBaTH Ha IIPH-
CKOpeHHU e(eKT MOPOJOTBOPEHHS 3a
paxyHOK 3MCHIIIEHHS Mepioay KOHCOJMi-
Janii OCHOBHUX TOCIIONAPCHKU KOPHUC-
HUX O3HaK y momicHux TBapuH (Kpas-
4yeHko,1979; lllynera, 2016).

Ilepmmii eran MOpomOTBOPEHHS 3a-
BepmuBes B 1979 p. anpoOariiero 1BOX
BHYTPIIIHBOIIOPOAHUX THUIIB M’ SICHOI
XylI0OW: YEpHITBCBKOIO Ta MPH/IHI-
MIPOBCBKOTO, IO BiAMOBIJANK MPUPOA-
HO-KJTIMAaTHYHAM YMOBaM JIaHMX pPerio-
HiB. ABTOpaMH BHYTPIIIHBOIIOPOIHUX
turmiBe € M. B. 3y6ens, I1. JI. [Torpe6-
ik, M. A. KpaBuenko, @. ®. Eiicuep,
A. M. Oxomauii, B. 1. Cokon, 1. M. He-

nokyc, O. I1. Yupkona, A. /1. Yana Ta iH.
TBapuH 13 OLIBIIOI YACTKOKO CIIaIKOBO-
CTi IIapoiie aBTOMaTHYHO BiJJHECCHO IO
MIePILOTo, Ti, B SKUX IIepeBaXkala Crai-
KOBICTh KiaHCHKOI IIOPOJH — JI0 IPYTOro
tuiy. [lomanmpIiny Ceneximito CrpsiMOBY-
BaJIM Ha KOHCOJiJAIii0 000X BHYTpIIl-
HBOIIOPOJHUX THITIB 3 METOIO CTBOPCHHS
YKpaTHCHKOI M’ SICHOT TIOPOJIH.

KpaBuenko M. A. y CBOIX HayKOBHX
mparsgx oOIPYHTYBaB OCHOBHI KpHTepil
TPOIIECY MOPOIOTBOPECHHS: MPOBEACHHS
OLIIHKH TUIEMIHHOI I[IHHOCTI TBApHH, J0-
0ip Ta IHTEHCUBHE PO3MHOKEHHS KPaIIUX
13 HUX, MiAOIp, METOIO SIKOTO OyJI0 CTBO-
PCHHSI TCHOTHITIB 31 CTIMKOI CITaJKOBI-
ctio. Ha ocHOBI po3po0ieHnx cTanmapriB
UL TOOO0PY, SIKI BU3HAYAIN TIEPCIICKTUB-
HU{ TUN TBAPUH, TPOBOIMIN THUITI3AIIIO
JHIH, COPSIMOBYIOUM BCl 3yCHJLUIS Ha
30epeKCHHST I[IHHUX BIACTHBOCTEH PO-
JOHAYaIbHUKA 1 3aKPIMUICHHS HOT0 03HAK
y JIHIAX, KOHCOJIIAII0 TOPOIX. 3 i€
METOI0 IIUPOKO 3aCTOCOBYBAJIM 1HOpH-
JIMHT; HA/IABAJTN BYKJIMBOTO 3HAUCHHS HE-
CIIOPITHECHUM CIIAPOBYBAaHHSIM — KpPOCaM
TBapHH PI3HUX JIiHIM, sKI A00pe Moes-
HYBAJIUCS, IO 3a0E3MeUmIo OTPUMAHHS
MOTOMCTBA 3 BHIIOI0 M’SICHOIO 1 MOJOY-
Hoto npoaykTuBHicTIO (KpaBuenko,1979;
[ymera, 2016). Hoee cenekiiitae mocsr-
HCHHS — YKPAiHCBKYy M’SICHY TOpPOLYy —
anpo6oBano 30 murmast 1993 p. 3a Hakazom
MiHicTepcTBa CUTLCBKOTO TOCHOIAPCTBA
i mponoBonseTBa Yipaimu. i aBropamm
e I JI [orpebnsk, M. A. KpardeHko,
M. B. 3y6ens, B.I1. Jlykam, @. ®. Eiic-
Hep, E. M. Jlopotiok, A. M. YrHIBeHKO,
O. I1. Yupxona T1a iH.

Bucnosexu i nepcnexmuséu.

BaxnBor  CKIIaJOBOIO  HAyKOBOTO
nopobky mpodecopa M. A. Kpapyenka
€ METOIH 1 cXeMH 30epe)KeHHs Ta palli-
OHAJILHOTO BHKOPHUCTAHHS IUICMIHHUX
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pecypciB  YkpaiHu. YdeHuWil po3poOuB
OCHOBH CEJICKIIHHO-TIIEMiHHOTO BIIOCKO-
HAJICHHS OJTHI€T 13 HAWOLIBIIT TOIIMPEHUX
B YKpaiHi MHHYJIOTO CTONITTS MOPiT Be-
JIUKOT pOraToi XyJ00u — CHMEHTAILCHKOI,
IO TIPYHTYBAIHCS Ha 3alpoOBaKCHHI
CHUCTEMH JIIHIHHOTO PO3BEACHHS 1 TeHe-
AJOTIYHOTO aHaJl3y IUICMIHHUX CTall,
e(EKTUBHUX METOJIB OILIHKH TUICMIHHOT
IIHHOCTI TBapHH, CIIPSIMOBAHOTO HA BH-
POILYBaHHS MOJONHSKA, BHKOPHCTAHHS
0COOHH 3 PEKOPIHOIO MPOLYKTHBHICTIO.
3amporioHyBaB CXeMH CENEKIIii OLTorono-
BOI YKPaiHCBKOI IMOPOIH, CIIPSIMOBaHi Ha
3pOCTaHHS il MPOTYKTHBHOTO IMOTEHIia-
7y Ta xuTTe3narHocti. KpaBuenko M. A.
PO3pOOUB pOrpaMy Ta METOANYHI PEKO-
MEH/IIIIT 31 CTBOPEHHS TaTy3i crieniaizo-
BAHOTO M’SICHOTO CKOTapcTBa B YKpaiHi,
[0 IPYHTYBAJIMCS HA ACUMIIALIT IIHHUAX
010JIOTIYHMX O3HAK MICIICBOI XylmoOH B
HOBOCTBOPEHHUX CIICIIai30BaHUX M’sIC-
HEX TI0pOJIaXx 1 THIIax.

[lepcniekTUBH MONANBIINX TOCTIi-
JOKEHb TOJATAI0Th Y BHPOOJCHHI KOH-
KPETHUX PEKOMEH[AIIN IIOI0 BHKOPH-
CTaHHS HAWOUTBII BarOMUX HAyKOBHX
po3pobok nmpodecopa M. A. KpaBueHnka
IUTSL 30epPEeIKCHHS JIOKATBHUX MOPIT Xy-
o0H Ta PaliOHATBHOTO BHKOPHCTAHHS
IUIEMIHHUX pecypciB B YKpaiHi.
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Abstract. The article shows that biodiversity preservation is one of the global modern
problems, which has resulted in the expansion of a limited number of commercially produced
high-yielding breeds, and the decline in native and local breeds that possess valuable genetic
complexes. Developing a strategy for the preservation of farm animals is impossible without
the study and creative use of the work of foreign and domestic scientists in the general context
of continuity. Particular contribution to the development of theoretical and methodological
foundations for the preservation of local cattle breeds as carriers of unique genes and gene
complexes was made by Professor M. A. Kravchenko, which actualizes the problem of studying
and creative use of his scientific developments on the issues of rational use of tribal resources
of Ukraine. Some aspects of the scientific activity of Professor M. A. Kravchenko, generalization
and systematization of his creative achievements have found its place in scientific publications
by V. P. Burkat, K. A. Naydenko, V. P. Shulga. However, due attention has not been paid so far
to the study of the scientific development of a scientist for the conservation of Simmental
and White-Headed Ukrainian cattle breed, which are now endangered. The purpose of the
study is to summarize the theoretical and methodological approaches proposed by Professor
M. A. Kravchenko to solve the problem of preservation of the gene pool of breeds, to outline
the prospects of its use at the current stage of animal husbandry. The research is based on the
application of general scientific, structural-functional and historical methods. The source base
of the research is published and unpublished materials, archival documents. On the basis of the
analysis of the scientific inheritance of Professor M. A. Kravchenko, it is established that the main
block of his scientific developments is devoted to the breeding improvement of the Simmental
breed. In particular, scientists have developed and implemented the basics of planning in the
Simmental breeding farms, improved methods of genealogical analysis and breeding along
the lines, justified methods of selection of animals based on the study of their compatibility.
M. A. Kravchenko has developed the basics of intensive use of animals with record productivity,
transforming their valuable features into a group. He has researched the specificity of the genesis
of the Simmental breed, sought its official recognition as the main domestic breed of dairy and
beef direction of productivity, first raised the problem of its coexistence with related Sychivska
breed. The authors summarized the schemes for breeding White-Headed Ukrainian breed
proposed by scientist, aimed at increasing its productive potential and vitality. The contribution
of M. A. Kravchenko to the development of a program for the creation of a specialized meat
cattle breeding industry in Ukraine, the removal of domestic specialized meat breeds and types
are considered. The scientist argued that the main obstacle in breeding work with herds of White-
Headed Ukrainian breed was its artificial distribution by size in the organization of the state
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breeding book. Due to this, exchange by breeding material between the two leading breeding
farms — the Kyiv Research Station of Animal Husbandry “Terezine” and the Antonine Breeding
Plant didn't make. Insufficient numbers of White-Headed Ukrainian breeds led to forced mating,
which negatively affected the rate of quality improvement of the breeding herd. In turn, due to the
small number of breeding farms and the closed breeding of the White-Headed Ukrainian breed,
the animals were less viable than the Simmental breed. In his scientific works scientist outlined
ways of breeding improvement of this breed. Kravchenko M. A. was the main ideologist of the
creation of specialized beef cattle breeding in the USSR, which made it possible to assimilate
the valuable inheritance of domestic Simmental and Grey Ukrainian breeds in the newly created
specialized breeds of beef productivity. He participated in the substantiation of the planned
standard indicators of domestic beef cattle, the choice of source breeds of foreign breeding during
his trips to Mongolia, France, Italy, Switzerland. The new breeding achievement, the Ukrainian
Beef breed, was tested on July 30, 1993, in accordance with an order of the Ministry of Agriculture
and Food of Ukraine. The prospects for further research are to develop specific recommendations
for the use of most important scientific developments by Professor M. A. Kravchenko to preserve
local livestock breeds and the rational use of breeding resources in Ukraine.

Keywords: animal husbandry, cattle, breeding work, breed of farm animals, preservation
of the gene pool
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CTYNIHb ®EHOTUNOBOI KOHCONIAOBAHOCTI
PISHUX CENEKLIAHUX TPYN MOJIOYHOI XYA0EU

B. A. CIPAIK, acnipaHm*
orcid.org / 0000 0003 1245 9161
IHcmumym po3eedeHHsA i eeHemuKu meapuH imeHi M. B.3ybus HAAH
E-mail: siriakvitalii@gmail.com

AHomayis. LliHHIcmb pi3HUX cenekyiliHux 2pyn meapuH B8U3HAYAEMbLCA He MifbKU
pigHem ix npodyKkmueHoOCcmi, 8i0MEBOPeHHA, AKICMIo MPOOYKUil, MPUCMOCOB8AHICMIO
0o mexHonoeaii mowjo, a U pieHem heHOoMunog8oi KOHCONIGO8AHOCMI, 30 PAXYHOK AKOI
3a6e3reyyemoca HeobxiOHa 2omozeHHicmbs ma cmanuli piseHs 6axaHuUx o3HaK. Memoro
0ocniomeHHA 6yn0 8U3HAYEHHA (heHOMUNoB8oi KOHCOMI008AHOCMI PIi3HUX ceneKyiliHux
2pyn Mosno4Hoi xydobu (Haniscecmep 30 6ameKoM, niHil, nopid). BcmaHosneHo, wo
Halibinbw KOHCOMI00B8AHUMU 30 HAOOEM, MACOBOHO YOCMKOO HUPY i BifIKa 8 MO0, BiIKOM
repwoz2o omeseHHA i mpusanicmio rnepiody mixc omeneHHAMU € 2pynu Haniscecmep 3a
6amoeKkom (Kc5 = 0,202) nopieHsAHO i3 (heHOMuUnosoto KoHcosnidosaHicmio niHili (Kc5 =
0,035) i nopiod (Kc5 = 0,088). Halibinbw KOHCONIB0BAHUMU 30 OOCAIOHEHUMU 03HAKAMU €
epynu do4ok byaais HipsaHa 101709244 (Kc5 = 0,317) i Taxoe 8189401 (Kc5 = 0,331), kopis
NiHit Mapwana 2290977 (Kc5 = 0,193) i . becHa 5694028588 (Kc5 = 0,103), a maxox
110201i8°A YKPATHCLKUX YOPHO-PA6OI i Yep8oHO-PA6OI Mono4HUX nopid (Kc5 = 0,144 i Kc5 =
0,129 8idnogidHo). Omie, 3a Ni0BUWEHHS PiBHS ceneKuiliHoi epynu y 8HymMpiuHbOMopPioHil
iepapxii crocmepieaemoca 3HUMEHHA cmyreHs ix heHomunosoi KoHconidosaHoOcMi.

Knrouosi cnosa: monovHa xydoba, heHomurnosa KoHconidosaHicms, Haniececmpu
30 6aMbKOM, AiHiA, NOPOOa, MOOYHA MPOOYKMUBHICMb, 8i0MB0opPHBaAAbHA 30aMHICMb

Axmyanvnicmo.

[Terpenko (1999) koHcosinoBaHi-
CTIO TEBHOI TpPyNU TBAapUH Ha3HBA€E
TpUBaJIUU CEJEKIIMHO-TeHETUYH UM
MpoLec JOCATHEHHS TMEeBHOI cTalib-
HOCTI TXHBOI TEHOTHUIIOBOI 1 ()EHOTHIIO-
BOI MOMIOHOCTI 3a CENEKLINHUMHU O3-
HaKaMH cepell CTPYKTYPHHUX OJMHHIIb
MOPOJIH, CTAJIA, KA peasi3yeThCs uepes
BIJIHOCHE 3BY)KCHHSI T€HOTHUITOBOI 1 (e-
HOTHITOBOT BIJMIHHOCTEH, 3aKpiricH-

Hs 1X Ha OaxaHOMy pIiBHI MPOSBY 3a
BIANOBIAHOI B3aeMOAil «TEHOTHUII-CE-
PEIOBHILE, IO FApaHTOBAHO 3a0e311e-
Yy€ BHCOKY CIIaJKOBY CTIMKIiCTB iX IT€-
penadi TBApHHAMU CBOEMY IIOTOMCTBY.
DeHOTUIIOBA KOHCOJIIOBAHICTh Pi3HUX
CEJIEKIIMHUX TPYIT TBAPUH € OakaHuM
MPOLIECOM, SIKHIi BKa3ye Ha CIPSAMOBa-
HiCTh Ta e(QEKTHUBHICTH CeJEKIiHHOT
po6OTH i3 IEBHOIO I'PYIIOK TBApHH Ta
crpusie 30epeKeHHIO MIXKIPYIIOBOT JIH-
¢depenmiarnii Ta minnusocTi ([Tomynas,

* Hayxosuit kepiBauk — 1O. I1. [Tonynas, JOKTOp CLIbCHKOrOCIIOAAPCHKHUX HAYK, Ipodecop
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2001). YpaxyBaHHS iepapXi4HUX 3aKO-
HOMIPHOCTEH Ta pIiBHSA (PEHOTHIIOBOL
KOHCOJIIJIOBAHOCTI PI3HUX CeJIeKIlili-
HUX TPYI TBAapUH CHPHUATHME OIiIbII
e(eKTUBHOMY iX BUKOPUCTAHHIO.

Ananiz ocmanuix 00cioncenv
ma nyO6nikauiii.

VY niTepaTypHUX JHKEpenax MOBiIOM-
JSIETBCS, M0 HA BEIMYMHY KoedilieHTa
(DCHOTHIIOBOT KOHCOJTIIOBAHOCTI BITHBA-
I0Th PIBEHb i€papXii CeNeKIiHHOI rpymy,
YMOBHAa KpPOBHICTh 32 TOJIITHHCHKOKO
TOPOJIOK, JIOCIIKyBaHa O3HAaKa, CTaJI0
(Ieano, 2016; ITimmyona, 2014; Pymauk
ta Craserpka, 2010; Xmvempauamit, 2003;
[epOarmii, 2010). BeraHorneHo, 1110 ce-
pesHiil piBeHb (HDEHOTHIIOBOI KOHCOJIJIO-
BAHOCTI JIOTTYHO 3HWKYETHCS 3a TIiJBU-
IIEHHS PIBHS 1€papXii CEJICKIIWHOT rpyIH
y 3araJibHil CTPYKTYpi CUCTEMHOI OpraHi-
3arii mopomu ([Tomyman, 2005).

Bucokuii  crymiHb  (heHOTHUIOBOT
KOHCOJIIZIOBAHOCTI JIIHIA 3a rocmoaap-
CbKH KOPHCHUMH O3HaKaMH CBIIYUTH
po e(EeKTUBHE MPOBEACHHS CEJCKIIii-
HOT poOOTH 13 HUMHU Ta POOMTH iX, Je-
SIKOK0 MIpOO, BIIMIHHMMH BiJ 1HIIHUX
(Xmenpanunit, 2003). Lle TBepmKeHHS
MOXKe OyTH 3aCTOCOBaHE 1 JIO I1HIIUX
CEeJIEKIIIMHUX TPyl TBapUH — POJUH,
HarmiBcecTep 3a 6aTbkoM Tomo. BiTyus-
HSHI JTOCHIJHUKK HArojoNIylTh, K
MIPaBHJIO, HA HU3BbKIH KOHCOJITOBAHOCTI
TiHIH MOMoYHOI XymoOu. 30kpema, 3a
MOJIOYHOIO MPOAYKTUBHICTIO 1 JKHUBOIO
MacoO0 BHIILy KOHCOJIJOBaHICTh MOKa-
3amu TBapuHH JiHiEH Crapbaka i Exe-
BEHIIIHA, HUXKYY — TBapuHHM JTiHIA Yida i
benna (Lllep6aruii, 2010).

Pymuk Ta Craerpka (2010) gidnumm
BHCHOBKY, 1[0 OUTBII KOHCOJIiIOBAHUMH
CEJISKIIIHUMU TPYyIaMH € TOTOMKH Oy-
raiB-JijiepiB, 3 oISy Ha 3a3Ha4YcHe, ce-
JICKIIHHY pOoOOTY Yy MOJIOYHOMY CKOTap-

CTBI PEKOMEHIOBAHO CIIPSIMOBYBaTH Ha
CTBOPCHHSI | BUKOPHCTAHHSI, TAK 3BaHUX,
«KOPOTKUX JiHIi» (Y MeXax IO TPhOX
MOKOJIIHB BiJT pojoHa4agbHUKa). DeHo-
TUIIOBAa KOHCOJIIIOBaHICTb ITOTOMCTBA
TUTITHUKIB 3aCBiUy€ X MPEMOTEHTHICTh
1 € TIepeyMOBOIO JIJISI TIOPIBHSIHO TOYHO-
TO IPOTHO3YBaHHS MaiOyTHHOI IPOIYK-
tuBHOCTi (ITomyman, 2001).

denoTunonsa KOHCOJIITOBaHICTh
MOJIOYHOT XyIO0OH 3aJIeKHUTh BiJ| TOCIi-
JUKYBaHOI O3HAKH. 3TiTHO Pe3yIbTaTiB
nociikeHs [Banora (2016), HaliBHIa
(eHOTHIIOBAa KOHCOJIJOBAaHICTh TPYI
KOPIB SIK YKPaTHChKOI YOPHO-PsI001, TaK
1 YKpalHChKOi 4epBOHO-PsA00i MOJIOY-
HUX IOpiJ CIOCTepiramack 3a o0XBa-
tom BuM’s (K, = 0,44-0,56, K, = 0,44-
0,58). Ilignyona (2014) BcraHOBUIIA,
[0 KOPOBH YKPaiHCHKOi YOPHO-ps001
monounoi mopoau JI' «Hosa Ilepe-
Mora» JKutoMupchkoi obyacti Oynu
HAWO1JIbII KOHCOJITOBAHUMHU 3a MAaco-
MeTpuuHuMH niapamerpamu (+ 0,347),
iHJeKcaMy OyIOBH Tija Ta CHeliaib-
HUMHU iHAekcamu (+ 311), MOJIOYHOO
npoxykruBHicTio (+0,280) i BiaTBO-
proBanbHOIO 3matHicTIO (+0,083) mo-
PIBHSIHO i3 KOPOBAMH YOTHUPHOX 1HIIUX
CTaJI [LOTO PETIiOHY.

Memorw 0Oocnioncenns Oyno BU-
BYCHHS (PCHOTUIIOBOI KOHCOJIIIOBAaHO-
CTI PI3HUX CEJICKIIMHUX TPYIT MOJIOYHOT
XyaoOu 3a II’sThMa TOCIIOJApCHKH KO-
PUCHUMH O3HAKAMH.

Mamepian ma memoou
00CTTiONCeHHA.

JocmimkeHHs MIPOBEICHO y
TIB «Tepesune» KuiBcbkoi o06nacTi.
BukopuctaHno marepianu eJIeKTPOHHOT
inpopmariitnoi 6azu CYMC OPCEK
craHoM Ha >xoBTeHb 2016 poky. o
JOCTIKEHHST BKJIFOYCHI KOPOBU TPHOX
nmopia (257 romiB ykpaiHChKOi YoOp-
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HO-psi001 MonouHoi, 54 — yKpaiHChKOT
4epBOHO-PsI00i Moounoi 1 1211 — ro-
JIITHHCBKOT), 16 JiHIA Ta cnopiaHe-
HUX Tpym 1 gouku 375 Oyrais. Ilopis-
HAJIBHAM aHalli3 KOHCOJIIJOBAHOCTI 3a
TOCIIONAPCHKU KOPHCHHMH O3HaKaMHU
MIPOBOMIIA 332 TPhOMa O3HAYCHUMH I10-
poiaamu, BiCbMOMa HaWOIIBII YHCEIb-
HuMU (40 1 GibIe KopiB) JiHIAMH 1 13
rpynmamMu (nonaa 20 J04YOK) HariBce-
cTep 3a 0aThbKOM.

Cryniab (GeHOTHIIOBOT KOHCOIITO-
BaHOCTI KOPIB-TIEPBICTOK PI3HUX Ce-
JEKIIHHUX TPYH 3a HAIOEM, MacOBOIO
YaCTKOKO JKHPY 1 OijKa B MOJIOLII, BIKOM
MIEPIIOTO OTENICHHS Ta TPHBAJIICTIO Iie-
pioay Mix 112 OTeleHHAMH OOUHCICHO
3a popmynamu, 3anpornonoBanumu [1o-
mymanom (2005):

Ki=1-o0;/0y; Ky =1-CV/CV;,
ne K, K, — xoedinieHT heHoTHIIOBOT
KOHCOJIIJJOBAHOCTI OILIHIOBAaHOI TPYIIN;

o Ta CV_ — cepeaHbOKBaIpaTHYHE
BIIXHMJICHHS Ta KOE€(IIIEHT MIHJIUBOCTI
OLIIHIOBAHOI TPYIH TBAapWH 33 KOHKPET-
HOIO 03HAKOIO;

o, Ta CV, — Ti K NMOKa3HWUKH TEHe-
PaNIbHOI CYKYITHOCTI.

Koedirrient K, Bu3HaueHo sk ce-
penne apupmernune 3Hadenb K i K,
OO04nCIIeHHS TPOBEICHO METOAaMH Ma-
TEMaTHYHOI CTATUCTUKHU 3ac00aMHU IIPo-
rpaMHOTO TakeTy «Statistica 12.0».

Pesynvmamu docnionenns
ma ix 062060peHHs.

OOuncnenssM  koe(irieHTiB  (e-
HOTHUIIOBOI ~ KOHCOJIJOBAHOCTI ~ TPyI
HamiBcecTep 3a 0aTrhbKOM BCTAaHOBIIC-
HO, IO Y CEpeAIHBOMY 3a II'SIThbMa BH-
BUYCHIMHU O3HAKAMU HAUBUIIWHA PiBEHBb
npenorentHocTi (K > 0,3) BuABIAIOTH
oyrai-rumigauku  Hipeana 101709244
i Taxoe 8189401, a Oyraii AKOHHOD
345085334 BusBuBcs 0€30c000BUM

(tabi. 1). Jlesiki TUTITHUKK €NPErOTEHT-
HUMH 32 JOCTIDKYBAHUMH O3HAKaMH.
CyTTeBUil piBeHb KOHCOMNIJOBAHOCTI 3a
HAJIOEM JIOYOK BUSBILIIOTH TPYIIN HAITiB-
cectep Bix miiaHuKiB broik 10789585,
Koyntpi 6505858, Xammi 123055802,
EcrimeiiT 5925716 (K =0,245...0,290),
32 MacOBOIO YaCTKOIO KHPY — ACTPOHO-
Mmep 2160438, Aptuct 6284191 1 Hipsa-
Ha 101709244 (K =0,732...0,817), 6in-
ka — Taxoe 8189401, ®nam 112302008,
Koyntpi 6505858, Mapkoc 131801949
(K, =0,569...0,671), 3a BikoM mepio-
ro oreneHHs — Taxoe 8189401, Map-
koc 131801949 1 Anbdonc 353588796
(K,=0,249...0,413), 3a TpuBaticTIO TI€-
pioay Mk 1 1 2 oreneHHAMH — AcCTpo-
HoMep 2160438, Taxoe 8189401 i Ecri-
meit 5925716 (K = 0,161...0,245).

['pynu kopiB pi3HUX JiHIA Ta CHO-
PIIHEHHX TPy BHSABISIIOTH  HIK-
unil piBeHb KoHcomigosanocti (K =
-0,226...0,193) nopiBHSHO 13 rpynamu
HamiBcecTep 3a OarbkoM (Tabm. 2). Y
cepennbomy Bumoo (K > 0,1) deno-
TUTIOBOIO KOHCOJIJJOBAHICTIO XapaKTe-
PHU3YBAIUCH MOPIBHIHO «MOJIOII» JIHIT
Mapmana 2290977C. B. I. Bamianra
1650414 i [Ix. becma 5694028588,
y SAKHUX TIOTOMKH BiJIajieHi BiJ pojo-
HayaJIbHUKIB HE Jami IBOX-TPhOX IO-
KOJIiHb 1 30epiraroTh JOCUTh BHCOKY
TeHEeTUYHY MOMIOHICTh 13 HUMH. JliHis
Bemna 1667366 BusBHIaCh HEKOHCO-
JmigoBaHoro.  HalOumbml  KOHCOMIZO-
BaHMMHU 32 MAacCOBOIO YAaCTKOIO KHPY
1 Oinka B MoJjoui Oyau Tpynmu KOpiB
JiHIA Ta cnopiiHeHUX rpyn Mapina-
y1a 2290977, Banianra 16504014 i1 Ke-
Bemie 1620273, 3a HagoeM — Eneseiin-
Ha 1491007, JIx. Becna 5694028588
i Bamianrta 16504014, BikoM mepinoro
orencuus — JIx. becna 5694028588 1
Mapmaina 2290977, 3a TpUBaJICTIO ITe-
pioay mix 112 orenennsamu — k. bec-
Ha 5694028588.
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CmyniHb gheHOMUMOB0I KOHCOMIBOBAHOCMI Pi3HUX ceneKyiliHux epyn MoaoYHoi xyoobu

I3 mocmipkyBaHMX TIOpiA Yy cepen-
HBOMY HallMEHIII KOHCOJiJOBAHOIO BHSI-
BIJIACh T'PyIa KOPIB TOJIITHHCHKOI IM0-
ponau (tabm. 3).

[TopiBHsIHO OUIBIIY KOHCOJIIOBA-
HICTB y cTali mieMsaBony «Tepe3uHe»
BUSIBJISIE TTOTONIB’SI YKPATHCBKUX HOP-
HO-psI001 1 YepBOHO-PSO0I MOJOYHHUX
mopiza. 3a OKpeMUMH 03HaKaMH BiTHOC-
HO BUILIUH piBeHb (PEHOTHUIIOBOI KOHCO-
JIJIOBAHOCTI Y JOCTI/PKYBAHOMY CTal
TBapHUHM YKPaiHCHKOT YOPHO-PsI00T MO-
JIOYHOT HOPOJX MAIOTh 32 HAJTOEM 1 TPH-
BaJIICTIO TIepioAy Mixk 1 12 oTeJIeHHSM,
YKpaiHChKOT YePBOHO-PsI00T MOJIOUHOT
MOPOAH — 32 MacOBOIO YaCTKOIO JKUPY
1 OiJIKa B MOJIOIL, @ TOJIITHHCHKOI I10-
poam — 3a BIKOM HEpIIOr0 OTEICHHS
(K, = 0,052).

BceranoBieHo, mo piBeHb (heHo-
THIIOBOI KOHCOJIIJJOBAHOCTI 3pOCTa€
31 3HHKCHHSM 3arajibHOT MIiHJIMBOCTI
03HAKU. Y cepenHbOMY BHIIA KOHCO-
JJIOBaHICTh criocTepiranachk (Tadsm. 4)
3a 03HAKAMH i3 HHM3HKOK MIHJIHBICTIO
(MacoBOIO YaCTKOIO JXHPY 1 O1J1Ka B MO-
noui). 3a HaJOeEM PiBeHb (PEHOTHUITOBOI
KOHCOJIIJIOBAHOCTI OyB 3HAYHO HUXK-
guM. 3a BIKOM JK€ MEPIIOr0 OTEICHHS
i TpuBaJicTIO mepiongy Mix 1 i 2 ote-
JICHHSIMH JOCJI/DKEHI IPYIIH TBApUH Y
CepeIHbOMY MOXKHA KITaCH(DIKyBaTH K
HEKOHCOJIIJOBaHi.

Otke, BiAMIYAECTBCS TEHAECHIUS 10
MiJBUIICHHS. CTYHeHs  (DeHOTHIIOBOT
KOHCOJIIZIOBAHOCTI 32 3HIIKCHHS PiBHS
CEJIEKIIIHOT TPYyIH Yy BHYTPIIIHBOIO-
piAHIN (BHYTPIIIHLOBHIOBIH) CHCTEM-

3. Ctyninb ()eHOTHIIOBOI KOHCOJIIOBAHOCTI rPyN KOPiB pi3HUX MOpix

ITopona:
Horasimn Koedi- | romummcsia | aopro-paa. | sepeono-psda
L1eHT MOJIOYHA MOJIOYHA
BpaxoBano xopis 1211 257 54
K, - 0,006 0,041 - 0,032
Haniit K, 0,000 0,020 - 0,060
K, - 0,003 0,030 - 0,046
K, -0,077 0,595 0,604
MacoBa JacTka XHpY B MOJIOII K, -0,073 0,588 0,600
K, -0,075 0,591 0,602
K, 0,000 0,186 0,271
Macosa gacTka OijKka B MOJIOII K, 0,003 0,176 0,026
K, 0,001 0,181 0,269
K, 0,052 -0,176 -0,188
Bik niepioro oteneHHs K, 0,053 -0,191 -0,169
K, 0,052 -0,184 -0,179
K, -0,022 0,120 - 0,025
Iepiox mix 1 12 oTeneHHsIMI K, -0,015 0,084 0,020
K -0,018 0,102 - 0,003
OCS?I);I?;{;;HaquHﬂ 3a I’ AIThMa K, - 0,009 0.144 0.129
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4. Cepenniii cTyninb ()eHOTHIIOBOI KOHCOJIIIOBAHOCTI rPyN KOPiB pi3HUX
ceJleKUiiiHuX rpyn

Koe- _ CernexkiiitHa rpymna:
Moxasmii (1::;— Hc?;fzz- TIHIs nopoya 3a ycima
0aTbKoM pynamu
VYpaxoBaHo rpym 13 8 3 24
K, 0,126 0,035 0,001 0,054
Haniit K, 0,093 0,043 -0,013 0,041
K, 0,110 0,039 - 0,006 0,047
K, 0,515 0,017 0,374 0,302
MacoBa JacTka KHpy B MOJIOL K, 0,513 0,023 0,372 0,303
K, 0,511 0,020 0,373 0,302
K, 0,437 0,080 0,152 0,223
Macosa yacTka OijKa B MOJIOI K, 0,437 0,082 0,148 0,222
K, 0,437 0,081 0,150 0,223
K, -0,019 0,045 - 0,104 - 0,026
Bik nepioro oreneHHs K, -0,028 0,043 -0,102 - 0,029
K, - 0,023 0,044 - 0,104 - 0,028
K, 0,034 -0,017 0,024 - 0,009
Tepiox mix 1 i 2 oTeneHHIMHU K, 0,017 0,001 0,030 0,004
K, 0,025 - 0,009 0,027 - 0,002
CCPMC SHAMEANA SAIATING | ¢ | 0202 | 0035 | 0088 | 0,108

Hil iepapxii. HaiOinpmn KOHCOJII0BA-
HUMH 33 I1’SIThMa O3HAKAMHU € TPYIIH
HamiBcecTep 3a OaTbKOM (HAWHWIKYIMMA
0a30BHUH PiBEHb BHYTPIIIHLOMOPITHOT
CUCTEMHOI iepapxii), a MOMITHO MEHIII
KOHCOJIIZIOBAHUMHM TPYIH KOpIB pi3-
HUX JIHIA Ta mopin (BUIIA CTYMiHb
y cucTeMHiil iepapxii). BcraHopieHa
3aKOHOMIPHICTh ~ 3HIDKEHHS — CTYIICHSI
(heHOTUTIOBOT KOHCOJTITOBAHOCTI 3 IMijI-
BHIIICHHS PIBHS CEJEKIIHHOI Tpymu y
BHYTPIIIHBOBUIOBIH  (BHYTPIIIHBOTO-
PIAHIM) CHCTEMHIN iepapxil KOpECHOoH-
JYEThCS 3 PE3yJIbTaTaMU THIIHUX JOCITi-

mkenb ([Tomyman, 2001) 1 BOadaeThes
JIOTIYHOO 3@ 3HM)KCHHS CTYICHSI BHY-
TPIIHBOTPYIIOBOT CIIOPITHEHOCTI.

Bucnosoxu i nepcnekmuséu.

HaiiBumuii  piBeHb (hEHOTHITOBOT
KOHCOJIIJIOBAHOCTI CITOCTEPIraeThCs Ha
HIKYOMY (0a30BOMY) piBHI iepapxii
cepen TpyIl KopiB HarmiBcecTep 3a 0aTh-
KOM, IO BH3HAYAETHCS IPEINOTEHTHI-
cTio OyraiB-muniaHuKiB. BcTaHoBIE-
HO, 10 HaNOIALII KOHCOJIZOBAaHMMU
3a JOCIHIDKEHHMMH O3HaKaMH € TPYId

42 | 1SSN 2706-8331

ANIMAL SCIENCE AND FOOD TECHNOLOGY

Vol. 10, Ne2, 2019
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nouok Oyraie Hipeana 101709244 1
Taxoe 8189401, KopiB CHOpiTHECHUX
rpyn Mapmana 2290977 1 JIx. bec-
Ha 5694028588, a TakoX IIOrOJiB’s
YKpPaiHCBKHX YOPHO-pss001 1 dYepBo-
HO-ps1001 MOJIOYHHX TOPIJI.
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Abstract. The value of various breeding groups of animals is determined not only by their
level of productivity, reproduction, product quality, technological adaptability etc., but also by
the level of phenotypic consolidation, which ensures the necessary homogeneity and a stable
level of desirable traits. The purpose of the research was to study the phenotypic consolidation
of various breeding groups of dairy cattle (half-siblings, lines, breeds).It was established that
the most consolidated by milk yield, the fat and protein content in milk, the age at first calving

Vol. 10, N°2, 2019 ANIMAL SCIENCE AND FOOD TECHNOLOGY ISSN 2706-8331 | 43



B. A. Cipak

and the calving interval are groups of half-siblings (KA5 = 0,202) compared to the phenotypic
consolidation of lines (KA5 = 0,035) and breeds (KA5 = 0,088). The most consolidated according
to the studied characteristics are the groups of daughters of the bulls Nirvana 101709244
(KA5 = 0,317) and Tahoe 8189401 (KA5 = 0,331), lines of cows and related groups —
Marshall2290977 (KA5 = 0,193) and J. Besn 5694028588 (KA5 = 0,103 ), as well as the cattle
of Ukrainian Black-and-White and Red-and-White dairy breeds (KA5 = 0,144 and KA5 = 0,129,
respectively). It was determined that the level of phenotypic consolidation increases with
decreasing of genetic variation of the traits. On average, higher consolidation was observed
for traits with low genetic variation (fat and protein content in milk).For milk yield the level of
phenotypic consolidation was much lower. For the first calving age and the interval between
1 and 2 calves, the studied groups of animals can be classified on average as unconsolidated.
The most consolidated in five traits are the half-siblings cows (the lowest level of the systematic
hierarchical structure), and the much lower consolidated are cows of different lines and breeds
(higher levels in the systematic hierarchy). Therefore, as the level of the breeding group increases,
the degree of their phenotypic consolidation in the breed hierarchy decreases.

Keywords: dairy cattle, phenotypic consolidation, half-siblings, line, breed, milk productivity, repro-
ductive ability
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MONOYHOI norPoAU
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AHomayia. LLjo6 nidmpumamu eubip crioxcusadie nio 4ac 3akymniesni AA08UHUHU
icHye nompeba e iHhopmauii wWodo 06’ekmusHUX Xxapakmepucmuk i Akocmi 3a
0p2aHONEeNMUYHOK OUiHKOI, AKY MOMueo b6yno 6 euxkopucmosysamu nmid 4ac
npoodaxcy. Y pobomi HasedeHi 0aHi Wo0o apomamy, COKO8UMOCMI, HIXHOCMI, neakocmi
HYB8aHHA s8apeHo20 m’saca i3 musculis longissimus dorsi ma Konip, cMak i miyHicmo
bynblioHy 3 Hb020 8i0 byaaliyie 8iMmYu3HAHOI, HalibinbWw MOWUPEHOI YKPATHCLKOT YOpHO-
pAb6oi MonoYHoI Nopodu 3anexcHo 8i0 8iKy 3a60oro i ocobausocmeli 86208020 pocmy.
3a apomamom, COKOBUMICMIO, HIXCHICMIO ma /e2KiCmIo H(YS8AHHA 6apeHd AA08UYUHA
byealiuie pizHo20 8iKy He 8i0pi3HAEMbCA. 3a NiOBULEHHS 8iKy 30600 MBAPUH Konip | MiyHicmb
bynblioHy maroms meHOeHUito 00 NoKpawieHHs 8idnosioHo Ha 9,1 ma 34,8 %. HezanexHo
8i0 hakmuyHoI Hueoi macu byealiyie neped 3a60em cCymme8goi pi3HUYj 30 OYiHKOK Kosbopy i
MiyHocmi 6ynblioHy He icHye. Cmak ByrnblioHy 3a Mid8ULEHHS HUBOI Macu Mae meHOeHyito 00
nozipweHHs Ha 20 %. 3a nidsuweHHs #ueoi macu byzatiuie neped 3a60em 8id 350-400 do 451-
500 K2 apomam, HixcHicMb i 1e2Kicmb #y8aHHS 8aPEHO20 M’ACa No2ipLIyoMbCs 8i0NMogioHo Ha
24,1, 9,4 ma 27,6 % 8HACniO0K pocmy B80/10KOH, AIKi CmMarome moecmiwli i mexc epybiwiaroms,
3MeHWeHHs 30amHocmi KosnazeHy 00 0ecmpyKUii o Yac HaepieaHHs.Y 6ynblioHi meapuH 3a
macu nid yac 3a60t0 350-400 Ke, CMaK i apoMam M’aca iHMeHCUBHiIWIi, Hixc 3a Ginbuwioi #usorl
macu. 3a nidsuLeHHs WBUOKOCMI pocmy meapuH 8i0 HapoOHeHHs 00 3a601t0 Korip byrnblioHy
€8ims10-contoM’aHUl, XapaKMepu3yeEMbCs BUPAIHEHUM CMAKOM MA MaseHbKUMU 3ipOYKamMU
HUpy i Mae meHOeHyjo 0o roninweHHA Ha 18,2 %, cmaK i miyHicme — He 3miHormbcs. 3a
3b6inbUWeHHs cepedHb000608UX MPUPOCMIE APOMAM, COKOBUMICMb, HiXCHICMb Ma feaKicmb
HYBAHHA 8apeHo20 m’Aaca byealiuie mMarome MeHOeHyito 00 HEe3HA4YHO20 MO2iPUIEHHS.
Hatibinswe (12,5 %) noeipuwyemscs coKosumicme 8apeHo20 M’Aca.

Kntoyosi cnoea: A7108U4MUHA, OpP2aHOAENMUYHA OUIHKA, YKPAiHCbKA 4YopHO-pAba
MOs104Ha ropoda, byzaliyi
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Axmyanvnicme.

VY CBITI CHOCTEPIra€ThCs TCHICHITIS
IO CIIOXKMBAHHS 3I0POBOi Ta €KOJOTIU-
HO Oesmeunoi mnpoaykiii. Croxupau
crae Oijnpll BUMOIVIMBAM [0 3OBHILI-
HBOTO BHIVIALY IPOAYKTIB Ta IX CMaKxy.
Cpepell IOKa3HHUKIB, sSKi BHU3HAYAIOTh
SIKICTh SUTOBUYUHHM, BAKJIMBE 3HAUCHHS
HAJIAETBCS CMAKOBUM XapaKTECPHCTH-
KaM. M’sco, 3aJIeKHO BiJf yMOB BHPO-
[IyBaHHS TBapHH Ta BIUIMBY HU3KHU iH-
mux (aKkTopiB Ma€e BEJIUKY MIHJIHBICTB
cMmaky. KoHcucTeHIis, BUIISA 1 CMak
M’sica BIUIMBAIOTh Ha BHOIp CIOXHBA-
9iB, TOMY Ba)KJIHBE 3HAYCHHS BHPOO-
HUKY HAJA0Th OLIHIOBAHHIO MPOIYKIIT
3a OUMH TOKa3HUKaMu. CHIpHAHATTSI
SIKOCTI M’sICa PO3ISLAAIOTh Y IPAKTHY-
HOMY 3HA4YCHHI Ta IPOIIOHYIOTh 3BEpPTa-
TH yBary Ha OKpeMi KyJTiHapHi MoKa3-
HUKH: HIDKHICTB, apoMar, IMO)KHBHICTb
Ta COKOBHTICTh. Cxema Kiacuikarii
SUTOBUYUHM, PO3po0JeHa B ABCTpalii,
nependadyae CMaKoBI SIKOCTI KOXKHOTO
BiipyOy 1 BHsIBHIIACS C(EKTHBHOIO B il
MIPOTHO3YBAHHI B 0ararboX iHIIUX Kpai-
Hax (Hocquette et al, 2014).

BaxnBe 3HaYeHHS Ma€ BUBYCHHS
OPraHOJCNTUYHHUX O3HAK SUTOBUYMHH BiJ|
HAMOLIBII TONIMPEHOT B KpaiHi, yKpaiH-
CHKOI HYOpPHO-psI00T MOJIOYHOI TIOPOJIH.
[{o0 mixTpuMaTd MapKETHHIOBI I
Ta BHOIp CIIOXKMBAYIB TIiJ Yac 3aKyIMiBi
M’sica BiJl TBAPUH YKPATHCHKOI YOPHO-PsI-
001 MOJIOYHOT MOPOJIH, iICHYE MmoTpeda B
00’€KTUBHOMY OPTaHOJCITHYHOMY OIIi-
HIOBaHHI HOTO SIKOCTI, sIKe MOYKHa OyJ10 O
3aCTOCYBATH IIiJI 9aC IPOJAXKY.

AHaniz ocmannix 00cnioHceHv
ma nyO6nikauiii.

Y COpHUHHATTI CHIOKUBaYaMH CMaKy
SUTOBMYMHHU BEJIMKY POJIb BIJIIParOTh iH-
dopmartiss MIOA0 CHUCTEMH PO3BEACHHS

xynoou (Borgogno et al, 2017), cy0’ek-
TUBHICTh criokuBadiB (Van Wezemael et
al, 2014), turr M’s13iB (Bonny et al, 2015),
TPUBATICTH cyxoro ii nospiBanas (Golle
et al, 2015, Lida et al, 2016) Ta 30arayeH-
HS KOPHCHAMH TIOJIIHCHACHUCHUMH SKHP-
uHrMu kucoramu (Realini et al, 2014). 3i
30UTBIICHHSIM BIKY TBapHH YOPHO-PAOOT
MOJIOYHOT MOpou Tiepes 3a00eM Bin 16
J10 24 MICAIIIB Y SUTOBUYHHI 301TBITYETHCS
3arajibHa CyMa sIK 3aMIiHHHX, TaK i He3a-
MiHHUX aMiHOKUCIOT (Kanmpioa, 1988),
ITIBUIIYETHCSI BMICT YKHPY Ta CYXOi pe-
YOBHHH, 30UTBIIYETHCS IUIOMIA «M SI30BO-
O BiuKay. 30UIBIICHHUH MOMKT Ha SIIOBU-
YHUHY y 3B 513Ky 31 3MiHCHIMH BHMOTaMHU
CIIOKMBAYiB, SIKMX OIIBII 3a0BOJILHSIE
MapMypoBe M’SCO, BUMarae OuIbII MO-
DIMONCHNX ~ OPraHOJENTUYHUX — JOCII-
IDKEHb MOr0 SAKOCTI K HAaWOLIBII [IIHHOTO
MPOIYKTY XapuyBaHHs. 3a HAaIaHHS CIIO-
JKMBayaM JIONATKoOBO1 iH(opmariii momo
YMOB BUPOOHHIITBA SUTOBHYHHH BiJl yKpa-
THCHKOT YOPHO-PsI00i MOJIOYHOI TOpPOAH
KUTBKICTD MTOMIJIOK i Yac il 3aKyImiBii
3HAYHO 3MEHIIHUTHCSL.

Mema pooomu — BCTAaHOBUTH BIUIUB
BiKy 320010 Ta 0COOIHMBOCTEI BaroBoro
pocty OyraiiiB yKpaiHChbKOT YOPHO-psi-
001 MOJIOYHOI MOPOAM HA OPTaHOJIETI-
THUYHY OIIIHKY 1X M’sica.

Mamepian ma memoouxa
oocrioxieHy.

Hocmimxenns nposenu y OI" «Kypa-
Bylikay, KuiBchkoi obOmacti, bposap-
CBKOTO palioHy Ha Oyrauigix yKpaiH-
CbKOi YOPHO-Ps00T MOJIOYHOI TTOPOJIH.
Bin HapomkeHHS 10 4-MICSYHOTO BIKYy
iX yTpEMyBad TpymamMu mo 25 romis. 3a
MOJIOYHHUH Tepion iM BUIOEHO 10 547,2
Kr He30mpaHoro Mosoka ta 182,4 xr 30u-
paHoro. Y TOaNBIIOMY TOIIBIIO TBAPHH
3MIMCHIOBAIM 32 pAlliOHAMH, MPUHHATH-
MH Yy TOCIIONAPCTBI, Ha BiATOIIBEILHOMY
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MaiiJIaHIuKYy, 32011 — y 3a01HHOMY 1IEXY C.
KanuniBku. Byraiiiis y rpymnu mist 320010
dopMmyBasIM  MeTOIOM  30aJTAHCOBAHUX
rpyn-aHayioriB. JIjisi BUBYEHHS SIKOCTI
M’sica BiJ] TBAPUH B3STO 3Pa3KH IPOIOB-
r'yBaToro M’si3a ¢y 1o 150 r B o6macTi
11-12 pebpa. [1poly M’sica po3milyBaIu
Y KUIT'sTYeHy BOIy Ta Bapwi 1,5 romuan
3a temneparypu 100 °C. Tlotim oxomoz-
JKyBaJI HOTO MPOTSTOM TOIHMHH 32 TEM-
neparypu 20 °C. Y M’5130Biii TKaHWHI BU-
BYAJIK 11 apoMar, COKOBUTICTb, HIXKHICTB,
JIETKICTh JKyBaHHs. Y OyibIHOHI — KOJip,
cMak, MIlHICTb. Jlerycramito OyabioHY
Ta BapeHOTr0 M’sca 3iHCHIOBAIN 3a Me-
TOIUMKOIO, HaBeneHoto y mparti (ILkypum,
2002), y mabopatopii skocTi M’sica Kade-
JIPH TEXHOJIOT1i BUPOOHMIITBA MOJIOKA Ta
M’ssica HYBIll Ykpainu. Oneprkani naHi
00pobneHo Giomerpuuno (I1noXMHCKHH,
1961) na TIK 3a BUKOpUCTAHHS TIAKETY
nporpam Microsoft Office.

Pesynvmamu docnioxenv
ma ix 062080peHHI.

CyTTeBOI PI3HHUII B OINHIN apoma-
Ty, COKOBHTOCTI, HDKHOCTI Ta JIETKOCTI
JKYBaHHS. BAapEHOTO M’sica, OTPHMAHOTO
Bil OyraiiiB pi3HOTO BiKy HE BHSBIICHO
(tabn. 1). 3a migBUIIEHHS BIiKy 32000
TBApPHH KOJIIP 1 MiLIHICTh OyIbHOHY MatOTh

TEHJCHIII0 10 MOMIMIIEHHs BiIMOBiIHO
Ha 9,1 Ta 34,8 %. BynbiioH MilHIIIHH,
OCKUJIBKH y M’sICl TBapHH 13 BIKOM ITiIBU-
IIYEThCS BMICT CYXUX PEUOBHH 1 JKHPY,
SIK TIJIBHIIYFOTh HOTO KaJIOPIHHICT.

HesanexxHo Bia (GakTHYHOI KHUBOT
Macu OyraiiiB mepes 3a00eM CyTTEBOL
PI3HHII 32 OPraHOJIECNITHYHOK OLIHKOO
KOJILOPY 1 MIIIHOCTI OyJbHOHY He BCTa-
HOBIIeHO (Tabn. 2). BymbiioH i3 M’sica
Oyraiis 3a )xuBoi Macu Bix 350 1o 400
KI' CMauHIIINAN, HIK 32 MacH Big 451 1o
500 kr. Cmak OyJIbHOHY 3a TTiIBUIIICHHS
JKUBOI MacH Ma€ TEHJCHIIII0 10 MOorip-
mienHs Ha 20,0 %. HaiiBuiry oniHky Ba-
peHoro M’sica 3a apoMaroM, HDXKHICTIO
Ta JICTKICTIO JKYBaHHS Ma€ SUTOBHUMHA
BiJl TBAPHH 3a KMBOI MacH mepes 3a0o-
eMm Bix 350 no 400 xr.

3a MiJBMICHHS XKMBOI MacH IMepes
3a00eM 710 451-500 Kr apomar, HiXKHICTb
1 JIETKICTh KyBaHHS M’sICa, OTiPINYHOTh-
ca BiamosigHo Ha 24,1, 9,4 Ta 27,6 %.
HiXHICTB 1 JIETKICTb *KyBaHHS M’sca T0-
TIpIIYIOTHCS, OCKUTBKH BOHO IpyoOilae,
00 M’s30Ba TKaHHMHA PO3BUBAETHCS B
pe3yabTaTi poCTy BOJIOKOH, SIKi CTalOTh
TOBIIMMH 1 T€XK TIPyOIlIarOTh, 3MCHIITY-
€ThCS 3/IATHICTh KOJIATE€HY JIO JECTPYK-
i1 i Yyac HarpiBaHHS, TOMy M’SICO 3a
OUITBIIOT KMBOT MACH YKOPCTKIIIIE, HIXK 32
MEHIO1. ByIbiiOH MOJTOTHSAKA Ma€ MEHIIT

1. OpraHoJienTU4YHA OLiHKA SINIOBUYUHHU MOJIOJHSIKA 32 Pi3HOI0 BiKy 320010,
o0ajaiB, M £ m

Osmaxa Bixk 3a60r0, Mic

20 (n=6) 22 (n=17)
Bynbiion: komip 2,2+0,08 2,4+0,14
cMakK 2,5+£0,25 2,5+0,11
MIIHICTE 2,3+0,17 3,1+0,11
Bapene m’sco: apomar 3,3+0,18 3,2+0,08
COKOBHTICTE 3,2+0,14 3,1 +£0,08
HDKHICTH 3,2+0,28 3,3+0,15
JICTKICTh JKYBaHHS 3,2+0,33 3,1+0,18
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2. OpraHo/ienTHYHA OUIHKA SJIOBUYHHH BiJl MOJIOAHSAKA 32 Pi3HOI KHMBOI MacH
nepen 3a60em, 6asiB, M £ m

dakTHYHA )KUBA Maca, KT

Osnara Bix 350 10 400 | Bix401 10 450 | Bin451 10 500

(n=4) (n=4) (n=4)
Bynbiion: koumip 2,1+£0,12 2,4+0,22 2,1+£0,13
cMaK 3,0+£0,07 2,6 +£0,15 2,5+0,18
MIIHICTh 2,4+0,11 2,1+£0,20 2,4+0,04
Bapene m’sco: apomar 3,6£0,14 2,8+0,20 2,9+0,17
COKOBHTICTh 3,3+0,15 3,2+0,20 34+0,1
HIKHICTE 3,5+0,23 3,0+£0,09 32+0,11
JICTKICTh JKyBaHHS 3,7+0,19 3,0+0,24 2,9+0,37

IHTCHCUBHHUI CMak depe3 Te, Mo y M’s-
Cl € PI3HUI B CKIaJi €KCTPAKTHBHUX
pedoBuH. Y OynaplOHI TBapHH 3a Macd
mig yac 3a6or0 350-400 kr, cMak i apo-
Mar M’sica IHTEHCHBHIILI, HI’K 3 OLIBIIION
SKUBOI Macu. Taki BIIMIHHOCTI MOXJIUBO
3YMOBJICHI BMICTOM MIOIVIOOIHY, SIKHIA
CTBOPIOE METAJICBHH TIPHCMAK 3ai3a.
[ToriprieHHsT HDKHOCTI M’sica MOXKHA
MOSICHUTU TUM, IO CIIOTyYHA TKAHMHA
MOJIONIMX TBAPHH MICTHTh OUIbIIIE PETH-
KYJIiHY 1 MEHIIIE 3B’S130K, HI’K KOJIareH.
3a cepeaHbOJOOOBUX MPUPOCTIB
TBapuH Biax 551 mo 600 r OynbiioH Ha-

OyBae CBITIIO-COJIOM SIHOTO  KOJIBODY,
BHpa)XCHUH CMaK Ta MaJCeHBKI 3ipOUKd
xupy (tabn. 3). Komip OynbiioHy cTae
npo3opimmmM Ha 18,2 %.

Apomar, COKOBHTICTb, HIKHICTH Ta
JIETKICTh JKYBaHHS BapeHOro M’sica Oy-
TafIliB MalOTh TEHICHINIO IO 3MCHIIICH-
H#, 3@ MIIBUIICHHS 1X MBHIKOCTI POCTY
BiJl HAPOJDKEHHS J10 3a0010. HaiibinbIie
(12,5 %) moripuryeTbcsi COKOBHUTICTH Ba-
peroro M’sica. Mloro cokoBHTICTb i Hix-
HICTh 3HAYHO XapaKTEpU3y€e KUIbKICTh
3B’s13aHOi BOAM B HBbOMY. Bororoyrpu-
MYBaJIbHy 3IAaTHICTH M’sCa BH3HAYAE

3. OpraHosenTH4YHA OLiHKA AJI0BUYMHH 32 Pi3HOI IIBUAKOCTI POCTY TBAPHUH,
o0axis, M + m

[IBUAKICTH POCTY >KUBOI MacH, I
Osnaka ?1?2553()) Bix 551 10 600 (n=3)
Bynbiion: komip 2,2+0,07 2,6+0,29
cMaK 2,6+0,20 2,6 0,16
MIITHICTh 2,5+0,09 2,6+0,17
Bapene m’sico: apomar 3,6+0,24 3,4+0,27
COKOBHTICTE 3,5+0,19 3,1+£0,14
HDKHICTE 3,7+0,21 3,5+0,24
JICTKICTh JKyBaHHS 3,7+0,24 3,5+0,24
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BMICT OUIKIB y M’SI30BHX BOJIOKHAX, SIKi
3aBISKH CBOIM XiIMi4YHii Oy1OBi, HasB-
HOCTI BIJIBHHUX aKTHBHHMX TPYI 3/aTHI
YTPUMYBAaTH BEJIHKY KiIBKICTH BOJIOTH.
HixHicTh M’sica 3aJICKUTh BiJI CTYICHS
rigparanii OUIKiB M’s13iB. Bona 3pocrae
y Mipy 301IbIIICHHS BMICTY B M’sICi 3B -
3aHOI BOJIM 1 3MEHILICHHS KIJIbKOCTI COKY,
SIKMW BUIIUIETHCS MMi]] Yac BapiHHS.

Bucnosku ma nepcnexkmuesu.

CyTTeBOi pI3HUII B OIUHIN apoMary,
COKOBHUTOCTI, HI)KHOCTI Ta JIETKOCTI XKy-
BaHHS SUTOBUYMHHM Bifl OyraiiiB pi3HOTO
BIKY HE iCHYe. 3a 3pOCTaHHs BiKy TBapHH
KOJIp 1 MIIHICTh Oy/bHOHY 3 M’sica Bij
HHUX MalOTh TCHICHINIO MO ITiIBHUIICHHS
HacuueHocTi. HesanexxHo Bin (akTuy-
HOI JKMBOT Macu OyraiiiB mepern 3a00eM
CYTTEBOI PI3HUII 32 OPraHONCIITHIHOIO
OLIIHKOI0 KOJILOPY 1 MIITHOCTI OyJabHOHY
He icHye. CMak OyJIbHOHY 32 ITiIBHUIIICHHS
JKHBOI MAaCH Ma€ TEHICHIIIFO [0 ITOTipIIeH-
Hsl. 3a T IBUIICHHS )KUBOT MacH OyrauIiiB
niepen 3a060em Bia 350-400 kr no 451-500
KI' apOMaT, HIXKHICTB 1 JIETKICTh YKyBaHHS
M’sica TOTIPIIYIOTCSA. 3a TiBHIICHHS
IIBUIIKOCTI POCTY TBapHH BiJl HAPOIKEH-
HS JI0 320010 KOMip OyJbHOHY Mae TeH-
JICHIIO 70 MOMIIMIIEHHS], CMaK 1 MII[HICTE
HE 3MIHIOIOTBCS, apOMaTr, COKOBHTICTb,
HDKHICTh Ta JICTKICTh JKYBaHHS BAPEHOTO
M’siCa MAFOTh TEHICHIIIIO 0 He3HAYHOTO
MOTIPIICHHS. Y TONAIBIIOMY HEOOXiIHO
JOCIIIIATA XIMIYHUM CKJIAI SUTOBUYMHUA
BiZl OyraiIiiB yKpaiHChKOT YOpHO-ps00l
MOJIOYHOT ITOPOJIH 32 PI3HOTO BiKy 320010
Ta 0COONUBOCTEH POCTY.
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Abstract. For the support of consumer choice when beef is purchased, there is a need for
information on the objective characteristics of its quality by organoleptic assessment, which could be
used for sales. The paper presents the data on aroma, juiciness, tenderness, ease of chewing of cooked
meat from musculis longissimus dorsi as well as the color, taste and saturation of broth made from
beef of domestic bull calf, the most widespread Ukrainian black and white dairy breed, depending on
the age of slaughter and features of weight gains. There is no difference in aroma, juiciness, tenderness
and ease of chewing between boiled beef of different ages. With increased animal slaughter age, the
color and saturation of broth tend to improve by 9.1 and 34.8%, respectively. Regardless of the actual
live weight of bull calf, before the slaughter, no significant difference is observed in terms of color
and saturation of broth. The taste of broth with increased live weight tends to deteriorate by 20 %.
By increasing the live weight of bull calf before slaughter from 350-400 to 451-500 kg, the aroma,
tenderness and ease of chewing of cooked beef deteriorate by 24.1, 9.4 and 27.6 %, respectively,
due to the increased content of fibers, which become thicker and too coarser, reducing the ability of
collagen to degrade when heated. In the broth of animals weighing 350-400 kg when slaughtered,
the taste and aroma of beef are more intense compared to those of larger live weight animals. With
the increased rate of growth of animals from birth to slaughter, the color of broth is light straw-
yellow, featured by a distinct taste and small inclusions of fat, and it tends to improve by 18.2 %, while
the taste and strength do not change. When average daily weight gains are increased, the aroma,
juiciness, tenderness and ease of chewing of boiled beef of bull calf tend to slightly deteriorate. The
juiciness of cooked beef deteriorates the most (12.5 %).

Keywords: beef, organoleptic assessment, Ukrainian Black-and-White dairy breed, steers
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AHomayis. lposedeHHA egeKkmusHOi B8HYMPIWHbLOMOPOOHOI cenekuii,
AKa BKa4Yae 8 cebe po3zsedeHHA 3a POOUHAMU, € BAHAUBUM 3080GHHAM
Cb0200€eHHA, 030AK HOABHICMb YiHHUX POOUH XApaKkmepusye cmymniHb
gidceneKyioHosaHocmi cmada i piseHb naemiHHOI pobomu 6 Heomy. Tomy
Memoro Hauwux 0ocaidneHs 6ya0 nposecmu pempocrnekmusHuUlli aHaniz 0aHux
300mMexHiYH020 061Ky Wo00 MO0YHOT MPOBYKMUBHOCMI Ma naAemiHHOI YyiHHocmi
17 poduH Kopis y sucokonpodykmusHomy cmadi TOB «BeanemeHb», cmeopeHomy
30 M02/UHA/AILHO20 CXPeujy8aHHA MAMOK YKPAiHCbKOI 4YopHO-pAb60oi mosaoyHoT
nopodu 3 20AWMUHCbKUMU MAiOHUKaMU. BcmaHoeneHo, wo niOKOHMpPosabHi
POOUHU XapaKkmepu3ysanucs 3HAYHUM pigHem OughepeHuiayii 3a HadoAMUu,
emicmom xupy ma 6inka 8 mosouyi. Kpawjoro 3a HA00EM 8uUABUAACA POOUHA
Fimu UA5900293739, 3a #cupHomosno4uHicmwo — poduHa Copoku UA5900397448,
a 3a 6inkosomosnouHicmio — poduHa KondyHoi UA5900066978. O6’ekmu8gHy OYiHKYy
POOUHU MOMHA 30ilicHUMU auwe moodi, KOAU 8paxo8aHd nAemMiHHA UiHHiCMmb
podoHa4anbHUYi, O0YOK, OHY4YOK, MPABHYYOK mowo. Kpauwjoro 30 naemiHHOH
YIHHICM0 30 HAO0EM, KiflbKiCMIO MOI0YHO20 HUPY Ma MOs104HO20 binKa sussunaca
poouHa [AwoHu UA5900379687, 3a emicmom mupy 8 mosaoyi — poduHa Copoku
UA5900397448 i 30 emicmom 6inka 8 mosaoui — poouHa KondyHsi UA5900066978.
3a xapakmepom 3MiHU MOKA3HUKI8 MAeMiHHOI YiHHOCMIi 8 MOKOAIHHAX
3 omixt nNiOKOHMpPoabHUX PoOuH 12 siOHOcuauca 00 Kamezopii npozpecyrovux,
4 —00 cmabinbHux i nuwe 1 — 00 peepecytovux. KoepiyieHmu Kopenayii ma pezpecii
MIi¥ 03HAKAMU MO/OYHOI MPodyKmMuU8HOCMi poOOHAYAAbHUYbL ma iX MOMOMKis,

* HaykoBuil KepiBHUK — JOKTOP CLTECHKOTOCIIOIAPCHKHX HayK, mpodecop €. I. denoposny
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a MaKox« KoegiyieHm ycnadkosysaHocmi 00CAiOHy8aHUX 03HAK BYAU HEBUCOKUMU
i matixnce y ecix aunadkax HedocmogipHumu. o mozo ¢ ycrnadKo8y8aHiCMb HUPHO-
ma 6inko8omMosn0YHOCMI 6ys1a HUMYOI 30 ycnadKo8y8aHICMb HAOO!0.

Knrouoei cnoea: poduHuU, NOMOMKU, MOAOYHA MPOOYKMUBHICMb, MAeMiHHA UiH-
Hicmeb, KoegiuieHm Kopenayil, koegiyieHm pezpecii, KoegiuyieHm ycrnadkosysaHocmi

Axmyanvnicme.

TOJIOBHUM 3aBHAHHAM CEJIEKIi-
HO-TIJIEMiHHOT POOOTH Y MOJOYHOMY
CKOTapCTBl € IMIiJBUIICHHS TEHETHY-
HOTO MOTEHIIaTy MPOJYKTHBHOCTI Ta
YIOCKOHAJICHHSI TEXHOJIOTIYHHUX 03-
HaK TBapHH BIAMOBIJHO JIO CyYacHUX
BUMOT. Y 3B’SI3KY 13 I[UM, aKTyaJbHUM
€ MpOBeICcHHS ¢()EeKTUBHOI BHYTPIIII-
HBOIOPOJIHOI CENEeKIii, sika BKJIIOYaE
B cebe pO3BeICHHS 3a JIHISIMH Ta
ponuHamu. Bimomo, 1m0 HasSBHICTh
MIHHUX POJUH KOPIB XapaKTepH3ye
CTYHIHb BIJICEJICKI[IOHOBAHOCTI CTa-
Ja 1 piBeHb MJIEMIHHOT pOOOTH B HbO-
My. PoxaunHu, a He aumie okpemi pe-
KOPAHUCTKH, € BaXKIHUBUM JKEPEIOM
oJlep)KaHHs I[IHHUX POJIOHAYaTbHUKIB
1 MPOJOBXKYBAYiB JIIHINA, SIKI MOXYTb
BIUIMHYTH Ha 1HTEHCHBHICTH MOKpa-
IIECHHS TIOrOJIiB’S TBApUH SK OKpe-
MOI'0 CTaja, TaK 1 MOPOJU B IIJIOMY
(ImpammbKa, 2016). Tomy cTBOpeHHS
W OIliHKa POJHH (K CKJIAI0BOI MOPO-
JIOTBOPHOTO MPOIECY) 32 OCHOBHUMH
TrOCIOJIaPChKH KOPUCHUMHU O3HAKaAMH
1 BpaxyBaHHs Mix0Oopy JiHIA 10 po-
JUH, e¢(DEeKTy CXpEIlyBaHHS Ta iHIIE
€ TePIIOYEPTOBUM 3aBJIaHHSIM ChOTO-
nenHst. CesekiiiiHa po6oTa Mae OyTH
CIIpsAMOBaHa Ha BUAIJICHHS Ta OIIHKY
POJHH, SKi MAIOTh MOPOJIHE 3HAYCHHS,
IO JO3BOJIUTH OiJIbII ONTHUMI30BaHO
chopMyBaTH TEeHEAJOTIYHY CTPYKTY-
Py TOPOJH; BUAIIUTH TPYIy MarepiB
MaiOyTHixX OyraiB-mumigHukiB (Crmeka
ta Kinmain, 2010).

AnHaniz ocmannix 00cnioHeHv
ma nyO6nikauiii.

BararbMa 3apyODKHUMH Ta BITYHM3-
HSHUMHU BYCHUMH-CENIEKIIIOHEpaMH Ha-
KOITMYEHO 3HAYHUI TOCBI[ IIIOJI0 PO3BE-
JCHHST MOJIOYHOI XyqoOH 3a JIHISIMHU Ta
ponuHamu. Y iXHIX HAayKOBUX MpaIisix
JOCTaTHHO BHUCBITICHE MTUTAHHS 3HAYH-
MOCTI POIMH Ta OKPEMHUX KOPiB-pPEKOp-
JUCTOK y (hOpMyBaHHI JIiHIHM, THITIB Ta
MOPIJ] BEJTMKOT poratoi Xy1o00u.

Pamuenko H.TI. (Pamuenxo, 2008)
MOBIIOMJISIE, IO KOYKHA POJHMHA € HEO-
JTHOPIMTHOIO 1 CKJIAHa€eThCsl 3 0araTtbox
(heHOTHITIB, SIKI BIAPI3HIFOTHCS OJIUH Bij
OJIHOTO CBOIMH TPOXYKTHBHIMH SKOCTSI-
MH. Y MeXax KO)KHOI POJHHU CIIOCTEPi-
TaroThCsl OUTBIIOK a00 MEHIIOK MipOI0
BUPA)KCHI KOJIMBAHHS ITOKA3HHKIB IIPO-
IYKTHBHOCTI. XapakTep [UX 3MiH [TOB)sI-
3aHUH 3 AKICTIO (PEHOTHITIB, SKi CKJa1a-
FOTh TICBHE TIOKOJIIHHS TBAPHH.

[Menexatuit M. C. , [Tinayona JI. M.
(ITenexaruii ta Iligmyona, 2008) BBa-
JKAIOTh, [0 OJHOOIYHA OpiEHTAIlls HA
PO3BEIEHHS MOJOYHOI XyZoOW IuIIe
3a JIIHISIMH TaJIbMY€ CEJICKI[i0, OCKIb-
KH II¢ TPHU3BOAWUTH 10 3HWKCHHS 1H-
TEHCHUBHOCTI J00opy OyraiB. Tomy
B KpaiHaxX 3 PO3BHHECHUM MOJOYHUM
CKOTapCTBOM 3HauHA yBara IPUILIs-
€ThCS MaKCUMAIIbHOMY BUKOPHCTAHHIO
MTOJIIIIITYBAYiB BiJl KOPiB-PEKOPIUCTOK
3aBOJICHKHX POIHH.

Impunneka  O. 1O. (ImpHUIBKA,
2016) BBaXkae, MO0 HAWOUIBITY IIHHICTD
MPEACTABISIOTh PONUHHM, SIKI MAlOTh Y
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CBOEMY CKJIaJ[i KOPiB-PEKOPMCTOK 1 €
MOPIBHSAHO OJHOPITHUMHU 3a SIKICTIO.
CaMe moOmiOHI SKOCTI KIHOYOTO IIO-
TOMCTBA CBi4aTh MPO MPEMOTCHTHICTh
POJOHAYANBHUII 1 € MiATBEPHKCHHIM
IUIEMiHHOT IHHOCTI POJIUHHU.

Ha mimcrai OaratopiuHuX goCIi-
JOKEeHb 1 mpaktuuHoi pobotu M. 1. ba-
mierko Ta iH. (bamenko Ta iH., 20006)
JUAIITA BUCHOBKY, II0 HaWOLIBII pe-
3yJABTaTHBHO  MOYKHA  TIOJIIIIYBaTH
CTaJI0 3a TPHUBAJIOIO PO3BEJCHHS HEBE-
JIUKOT KIJTbKOCTI POJIUH, sSIKi BiZICEIECKITi-
OHOBaHI 3a KOMINIEKCOM CeJIEKI[IHHNX
o3Hak. lle m03BoJsf€ BU3HAYMTH IXHI
0COOJIMBOCTI, BUSBUTH HaMKpali Bapi-
aHTH J000PY 1 3aKPIMUTH CIIAIKOBI KO-
CTI MIHHOT POIOHAYATBHUI Y OLIBIIOL
KIJIBKOCTI ITOTOMKIB.

®enoposuy €. 1. Ta in. (demopo-
BHY Ta iH., 2007), Ky3is M. 1. (Kysis,
2011) HaroJomyrTh, MO HAHOUIBITY
LIHHICTh MalOTh MPEMOTEHTHI POIUHH,
HaIlaJKA SKAX BiJA3HAYarOTHCS OJHO-
PIAHICTIO, MIIHOK  KOHCTHUTYIIIEH,
BHCOKOKO TIPOJYKTUBHICTIO, T00POIO
BIITBOPHOIO 3JIaTHICTIO HABIThH 3a BH-
KOPUCTaHHs 0araTbOX IUTIIHUKIB BIPO-
JIOBX PsAIY TMOKOJMiHB. TOOTO HIHHICTH
POJIUH MOJISITae y iX TpyIoBid Xapakre-
PHUCTHII, @ caMe B TOMY, KO MIpOIO
TOCIOIAPChKA KOPHUCHI SIKOCTI POJIO-
HaYaJbHUIIl YCHAJAKOBYKOTHCS 1 BJIO-
CKOHAITIOIOTHCS Y i1 HalaaKiB. 3 TaKUX
MEePEBIPCHUX POAMH 1 BIAOHpaIOTh Oy-
raiB-mniaHukie. CaMe TOMy B cTajax
IJIEM3aBOJIiB poOOTY 3 POJAMHAMHU He-
00X1THO BUKOPHUCTOBYBATH SIK HalBa-
JUBIIIUH TPUHAOM y poOOTI 3 JIHIAMHU.
B3aemMo3B 130K JiHIN 1 pOIUH Befe 110
HaWOIBII YCIIITHOTO HAKOITUYCHHS B
HUX [IIHHUX TOPOJHUX SIKOCTEH.

Mema Oocnioycenns monsraia y
BHUBYCHHI MOJIOYHOT TPOTYKTUBHOCTI Ta
IUIEMIHHOT I[IHHOCTI POJMH KOPIB y BH-
COKOTIPOJYKTHUBHOMY CTa/Ii.

Mamepianu ma memoou
00CTTiONCeHHA.

JlocnmipKeHHsT MpoBeeHI Ha poju-
Hax Ta iX MOTOMKax YOPHO-PsA00i Xymoou
BHCOKOINPOIYKTHBHOTO  cTafa (cepen-
Hilt Haaii Ha kopoBy Onm3bko 10000 kr)
TOB «Benerenp» [myxiBchKoro paioHy
CyMCBKOi 00J1acTi, CTBOPEHOMY 3a TIO-
[IMHAJIBHOTO CXPEIyBaHHSI MaroK yKpa-
THCBKOT YOPHO-PSI00i MOJIOYHOT MTOpPOAH
3 TOMIUTUHCHKMMHU ILTAHUKAMH. JIjist
JIOCITI/PKEHb Ha OCHOBI PETPOCTIEKTHBHO-
IO aHaJI3y JaHUX 300TEXHIYHOTO OOJIKY
(mporpama ympaBIiHHS MOJIOYHHM CTa-
nom «tOHipopM-ATpi») OyIo BHIICHO
17 marouHux ponuH. Y poloHaYaILHUIb
Ta X MOTOMKIB BHMBYAJIM MOJIOYHY TPO-
JYKTHBHICTh 3a BHIIly JIAKTaIlito (HaIiM,
BMICT HpY ¥ OLIKa B MOJIOL, KUTbKICTh
MOJIOYHOTO YKMPY W MOJIOYHOTO OiKa 3a
305 mHiB JIaKTAallii) Ta IVIEMIHHY I[IHHICTb.

[l1eMiHHY WIHHICTH POJOHAYAIb-
HUIb T4 iX MMOTOMKIB Yy BiJOBITHOMY
MOKOJIIHHI BU3HAYAIH 32 (POPMYJIOI0:

= A, °(P-P P) (1)

e hmz — Koe(IIieHT ycraaKoByBa-
HOCTI HaJIOk0 3a M JIAKTAaIlIi;

P — Haniit kopoBH, KT

Pp — HaJlid POBECHMUIIb, KT.

PoBeCHHIIIMHU CITyTyBalO MOTOJIB’ I
KOpIB CTaJia, SKe JTaKTyBaJIO BiIMOBIIHO
B pIiK, BPaXxOBaHHWH y POIOHAYAIIbHUIII,
JTIOYOK, BHYUOK, ITPABHYYOK.

CepenHIo MIeMiHHY LIHHICTh POIH-
HHU BUPAXOBYBAJIU 32 (POPMYJIOKO:

m,,, - Hl[[)+Hl[oxn()+Hl[(‘><n,,+Hl[W,><nw, ‘ (2)

&
1+n,+n,+ n,,

ne T — mieMiHHA IIHHICTB: PO —
POIMHH, p — POIOHAYATIBHHIII, JT— JOYOK,
0 — OHYYOK, ITp — MPaBHYYOK, 1 T. 11.;

1 — TIOTOJTiB s TOYOK (J1), OHY4OK (0),
MIpaBHYYOK (TIp).

3a IOKa3sHMKAMH IUIEMIHHOI I[iH-
HOCTI B TOKOJIHHSX POJWHHU PO3IOMIi-
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MUY Ha TPH KaTeropii: mporpecyrodi
(TIeMiHHA IIHHICTh SKHX CTaHOBHJIA
+ 50 kr mosoka i Oinbiie ado + 2,0 kr
1 OUTBIIIE MOJIOYHOTO XKHPY), CTaOlIbHI
(£ 49 xr momoka abo + 1,99 kr monou-
HOTO HpY) 1 perpecytoui (- 50 kxr Mo-
JIOKa 1 MeHIIe abo - 2,0 Kr i MeHIIe Mo-
JIOYHOTO KHPY).

3 METOI0 BHUBUYCHHS T'€HETHYHOI IIO-
JUOHOCTI MK pOJOHAYATIBHHUISIMA Ta iX
MIOTOMKAMH ([IOYKH, OHYYKH, IPaBHYY-
KH) HaMH OyJi BU3HAYCHI KOC(IIiEHTH
KOpeJIsiIlii Ta perpecii 3a 3arajabHOBIIO-
MumHu Gopmyaamu. OTpuMaHi pe3yabTa-
TH JTOCIIKEHb 00pOOJISITA METOZIOM Ba-
piamiiiHoi cTatucTuky 3a . @. JlakuHbpIM
(Jlakun, 1990) 3 BUKOPUCTAHHSM KOMID-
rotepHOi mporpamu “Excel”. Piznwuiito
MDK CepemHIMH 3HAYCHHSMH BBa)KAIIU
CTaTHUCTUYHO BiporigHoo 3a P <0,05
(*), P<0,01 (**), P <0,001 (¥*¥).

Pesynawsratn nocmimkeHp Ta iX 00-
TOBOpPEHHsI. AHaNI3 MPOIYKTHBHOCTI
POIOHAYANBHUID T iX IMOTOMKIB CBif-
YHUTH PO 3HAYHUH piBeHb nudepeHiia-
ii 3a HAJOSMK, BMICTOM XKUPY U Olika
B MoJIolll. BcraHoBieHo, 110 3 MTOMDK
PONOHAYANBHUIG HAWBHUIINM HAJT0EM
Bim3Havanacs Kopona UAS5900397481
(12125 xr), BMICTOM >KHPY B MOJIOII
— Pamona UA5900316699 (4,14 %),
BMicTOM Oinka B Mouomi — biprosa
UA5900344847 (3,33 %), KUIBKIiCTIO
MOJIOUHOTO >XKupy (452,3 xr) Ta Mo-
nmoyHoro Oinka (392,9 kr) — Kopona
UAS5900397481. Halinwxk4i MOKa3HU-
KH HaJ0I0, KITBKOCTI MOJIOYHOTO KHPY
Ta MOJIOYHOTO OiTKa Oyau BiMiueHi y
pononadanehuii ['itn UAS5900293739
(5466; 222,5 Tta 176,0 Kr BIAMOBIIHO),
BMICTY SKHPY B MOJIOIIl — y POIOHAYAITb-
aumi Aszii UA5900067052 (3,60 %)
Ta Oimka — y pomoHadanpHUIi Copoka
UA5900397448 (3,09 %).

BapTo BigMITHTH, IO TOCUTH BHCO-
KHMH HAJOSMH 32 BHIIY JIAKTAIIIO Xa-

paKTepU3yBaIIUCS TaKOX POJOHAYAIb-
wui Jlinga UAS5900372908 (10931 kr),
Pamona UAS5900316699 (10508 kr),
Copoka UA5900397448 (10272 kr),
Pa6ina UA5900237401 (9152 kr),
Maiika UA5900202450 (9064 xr).

BceranoBieHo, 10 HaiOUIBII  BH-
COKOIIPOJIYKTHBHI JOYKH Oyau ofep-
JKaHi  BiJ poaoHavanbpHUI Dpemi
UA5900299970, Asis UA5900067052,
ira  UA5900293739 Ta  /[lioHa
UA5900379687, ix Haaii CTaHOBHB
sigmosigHo 11418,3; 10804,6; 10495,4
Tta 10318,2 k1. BogHowac ciij BKasarw,
0 JIOYKH BUCOKOMPOIAYKTHBHUX POJIO-
HaYaJIbHUIE HE 3aBXKIW BlA3HAYaIuCs
BHUCOKHMH TOKa3HHUKaMHU MOJIOYHOT MPo-
JYKTHBHOCTI 1, HABITAKU, HU3bKOIPOIYK-
THBHUX — HU3bKUMHU. Tak, Bill popoOHa-
yabHuIls Koporna UAS5900397481 Ta
Pamona UAS5900316699, Haiit 3a BUIy
JIAKTAlil0 AKUX cTaHoBuB 12125 Ta
10508 kr, Oyno ozieprkaHo JOYOK, Cepe-
HIN HaJii SKUX 32 TaKy XK JIAKTaIlito OyB
HIDKYHMM BimoBigHo Ha 2342 ta 1172 kT,
a pomoHavansHui ['ita UA5900293739,
Hrona UAS5900379687 Tta  Dpeni
UAS5900299970 3 HamoeMm 3a BKazaHy
JIakTamio 5466; 7454 ta 7467 kr gann
JIOYOK, BiJT SIKMX 3a BHIILY JIAKTALIFO OfIep-
»anu B cepenabomy 10318,2; 10804,6 Ta
11418,3 Kr BiAMOBIIHO.

Hanit oHyYoK MiIAOCTIAHUX pPO-
JIOHAYaJILHMIL 3HAXOAMBCS B MEKax
8468,8—-11523,0 Kr, BMICT >KHPY B MO-
J011i — B Mexkax 3,62-3,94 %, Oinka — B
mexkax 3,09-3,27 %, KiIbKiCTh MOJIOY-
HOTO XUpy — B Mexax 317,1-452,3 kr
Ta MOJIOYHOIo OlIKa — B Mexkax 266,0—
362,2 xr. Ilpu 11bOMy HAJOSIMH TIOHA
10000 xr MOJIOKA BiJI3HAYATKCS OHYYKH
pononadanbHuUIk [itn UA5900293739,

3apuHKN UAS5900217924, Map-
KU UA5900316936, Pamo-
HU UA5900316699, Ps6i-
an  UA5900237401 i Copoxu
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UAS5900397448, a Bij 4 OHY4YOK pojo-
HavanpHUl Jlomoukn UAS5900217759
OyJ0 HAJ0€HO B CEPEAHBOMY IIO
11523,0 xr Mos0Ka.

Ha 4vac npoBeneHHsI TOCIIKEHb 3a
BpaxOBaHUI MEpiof TPaBHYUYKH OyiH
OJIeprKaHi JIMIIE BiJl 8§ poAOHAYATbHHUIIb.
Ix Hasiii 3a BUIIY JAKTaIii0 KOMMBABCS
Bi 8393,2 mo 10180,4 xr, BMiCT XHUPY
B moutonti — Bizg 3,47 no 3,83 %, Oinka —
Bix 3,04 10 3,23 %, KUIbKICTh MOJIOYHO-
ro sxupy — Bia 315,8 1o 385,1 kr Ta Mo-
JIOYHOrO OlNIKa — Bijx 263,2 no 325,0 k.
Haiikpanmumu 3a HagoeM BUSABWIHCS
MPaBHYYKH POJOHAYAIBHUII Malku
UA5900202450, a HalTipImmmMu — pomo-
HavanbHUIl Jlomouku UAS5900217759.

BBaxacTpcsa, 10 MiHIMQIbHA YH-
CENIBHICTh POJMHU CTAHOBHTH 7 MAaTOK
(pomonavanbHuIsl, 2 JA0YKH Ta 4 OHyd-
K{). Y HamMX JOCI/PKSHHAX HAHOLIBII
YHCEILHOK BHUSIBWIIACSA POIUHA Mapku
UAS5900316936, sika HamigyBana 22 Mar-
Kd (POOHAYAITBHUIIS, 6 JIOUOK, 8§ OHYYOK

Ta 7 mpaBHY4YOK). Jlemo MeHIe moro-
JiB’ss Marok Oyno y pomunu KommyHsl
UAS5900066978 — 18 kopiB (pomoHagaIh-
HUIIS, 5 I0Y0K, 6 OHYYOK Ta 6 TIPaBHYYOK).
Hatimenmn uncensHuMA OyiTi poarHd A3l
UAS5900067052, Koporu UA5900397481
ta Copoxr UAS900397448, sixi HasiqyBa-
1o 10 marok.

AHaii3 1aHuX cBiTuuTh (Tad!. 1), mo
HAWOUTBIII  MPOAYKTHBHOK  BHSBHIIACS
pomuHa it UAS5900293739, onnak, 3a
HAJI0OEM 32 BHIIy JIAKTAIFO il MOTOMKH
JOCTOBIPHO TIEPEBAYKAITH JIHIIIC HAIIAIKIB
pomunn Kommynsi UA5900066978 — nHa
19982 kr (P <0,01). Ocranni % Aocto-
BipHo (P <0,05-0,001) mocrynanmcs
32 BHILNCHABCACHUM MOKA3HUKOM TAaKOK
notomMkam pomuH Aszii UA5900067052,

Hronn UAS900379687, 3apuHKU
UA5900217924, Kopoan UA5900397481,
Mapku UA5900316936, Pamonn

UAS5900316699, Ps6ian UAS900237401,
Copoxu  UAS5900397448 Tta Dpeni
UAS5900299970 — Ha 1432,4-1998,2 k.

1. Mos104Ha NPOAYKTHBHICTH Pi3HUX poauH, M+m

[TpostyKTHBHICTH IOTOMKIB POJIMH 32 BHILY JAKTALIIO

Poma " wanii, ke xup, % | Ginok, % M;i‘;“‘fg“ l‘gl’ﬁgl‘(‘“;‘f

Asig UA5900067052 9 | 9770,2+427,05 |3,98+0,152 | 3,17+0,035 | 388,9+22,94 | 310,1+14,62
biptoza UA5900344847 13| 9196,8+£576,62 | 3,78+0,064 | 3,18+0,033 | 345,5+19,76 | 292,0+18,56
I'ita UA5900293739 13| 10190,5+599,23 | 3,72+0,092 | 3,17+0,028 | 377,9+22,59 | 322,6+18,26
Jrona UA5900379687 10 | 10133,9£365,21 | 3,83+0,094 | 3,18+0,021 | 387,9+17,79 | 322,8+12,07
3apunka UAS900217924 | 11| 9624,7+£543,82 | 3,73£0,126 | 3,12+0,033 | 357,4+21,53 | 299,8+16,95
Komaynes UA5900066978 | 17| 8192,3+340,20 | 3,730,057 | 3,24+0,026 | 304,5+12,21 | 265,2+11,13
Kopona UA5900397481 9 | 9659,4+621,26 |3,83+0,077 | 3,21+0,052 | 368,5+22,00 | 309,3+18,83
Koxana UA5900140098 14| 8933,1+406,83 | 3,75+0,078 | 3,15+0,024 | 333,4+14,29 | 281,6+13,18
Jlinga UA5900372908 11| 8857,5+£381,89 | 3,69+0,053 | 3,13+0,017 | 326,7+14,40 | 277,3+11,92
Jlomouxa UA5900217759 | 12| 9161,1+648,38 | 3,910,116 | 3,17+0,037 | 355,3+24,54 | 289,8+20,72
Maiika UA5900202450 13| 9434,5£614,12 | 3,84+0,068 | 3,21+0,025 | 362,7+24,93 | 303,0+19,55
Mapxa UA5900316936 21| 9754,84413,84 | 3,73+0,045 | 3,18+0,022 | 362,5+14,70 | 309,6+12,99
Himda UA5900140404 10 | 9081,6+553,90 | 3,79+0,069 | 3,19+0,034 | 343,5+21,99 | 289,7+17,66
Pamona UA5900316699 12| 9979,3+453,26 | 3,66+0,062 | 3,14+0,022 | 366,7+20,18 | 314,5+15,85
Ps6ina UA5900237401 11| 9938,9+373,37 | 3,74+0,048 | 3,22+0,035 | 371,3+14,30 | 320,2+12,42
Copoxa UA5900397448 9 | 9875,0+298,90 |4,04+0,125 | 3,21+0,040 | 397,4+13,30 | 317,3+9,79

Dpeni UA5900299970 10| 9963,5+£579,66 | 3,77+0,108 | 3,12+0,035 | 375,8+22,83 | 310,2+17,65

Vol. 10, N°2, 2019

ANIMAL SCIENCE AND FOOD TECHNOLOGY

ISSN 2706-8331 | 55



€. I. ®edoposuy, 1. B. Go0Hap

BapTo 3a3HauunTH, MO 3a KUPHO-
MOJIOYHICTIO BCI IMiJKOHTPOJIbHI POJH-
HU MEpPEeBAKAIN CTaHIAPT YKPaTHCHKOT
YOpPHO-PsI001 MOJIOUYHOI Ta TOJIITHH-
CbKOi TOpiZi, a HaHOUIBII KUPHO-
MonoyHUMHU Oynu  poauHu  Copoku
UA5900397448,  Asii A5900067052
ta Jlogouku UAS5900217759. Hailimen-
[IMM BMICTOM HPY B MOJIOIIi BiJ{3Haya-
mucst ponuan Pamonn UAS5900316699
ta Jlingu UA5900372908.

Bwmicr Oinka B MOJIOI Y ITiIOCITII-
HUX POJIMH 3HAXOIMBCSA B Mexax 3,12—
3,24 %, BogHOYAC HAUBHUIIUN ITOKA3HUK
criocrepiraBcsi 'y poawHud KonayHbi
UAS5900066978, a HalHMWXYHA — y pO-
muan 3apuakn UAS5900217924. Kinb-
KICTh MOJIOYHOTO KHPY Ta MOJOYHOTO
O1ika xkonuBanacs Bix 304,5 1o 397,4 Ta
265,2 1o 325,5 Kr BiIOBIIHO.

OO0’eKTUBHY OIIIHKY POIMHU MOXKHA
3MIACHHUTH JIMIIE TOJI, KOJHM BpaxoBaHa
IJIEMIHHA IIHHICTh POJOHAYAIbHUII,
JI0YOK, OHYYOK, PaBHYYOK To1110. Bera-
HOBJICHO, IO IJIEMIHHA I[IHHICTh POJO-
HaYaJIbHUIb 338 HAJ0EM KOJIMBajIacs BiJ
-688,8 (biproza UA5900344847) no
+630,4 xr (Kopona UA5900397481),
3a BMICTOM XUpYy B Moot — Bija -0,050
(Asis UA5900067052) no +0,092 %
(Pamona UAS5900316699), 3a BMicTOM
oinka B mononi — Big -0,025 (Copo-
ka UAS5900397448) no +0,035 % (bi-
proza UAS5900344847), 3a KiJIbKICTIO
MOJIOYHOTO KHUpYy — Bix -25,7 (Bipro3za
UA5900344847) nmo +27,4 xr (Maii-
ka UAS5900202450) ta 3a KUIBKIiCTIO
MosouHoro Oinka — Big -20,0 (Bipro3a
UA5900344847) mo +22,4 xr (Kopo-
Ha UA5900397481).

Bimomo, 1110 y cenekiiiHoMy mpoiie-
cl HAWOUTBITY I[HHICTh MaIOTh MPEIo-
TEHTHI POJIMHH, TIOTOMKH SIKUX XapakTe-
PHU3YIOTBCS OIHOPIIHICTIO Ta BHCOKOKO
MPOIYKTUBHICTIO, HABITh 3a BUKOPU-
CTaHHS 0araTthbOX ILTITHUKIB BIPOJOBK

psiy nokomiHb. OCHOBHUMH YHHHHKOM,
0 3acBiYy€ MPENOTEHTHICTh POJIO-
HAYalIbHHIb € 37IaTHICTh TepeaBaTH
BJIACTHBI il OCOOJMBOCTI HACTYITHHM
MOKOJIIHHAM KOpiB. Pesynbratu mocii-
JUKEHb CBIJYaTh, IO HE BCi POJIOHA-
YaJbHUII OYyJIM MPEMOTCHTHUMH, Ha 110
BKa3ye IUJICMiHHA I[IHHICTh iX MOTOMKIB.
Tak, meMiHHa I[IHHICTH 3a BHILECHABE-
JICHAMH TIOKa3HUKaMH Yy JOYOK POJIO-
HayaJIbHHIb 3HAXOIUIIACS BIAIOBIIHO B
Mexax - 344,5— + 584,3 kr; -0,040—
+0,083 %, - 0,015— + 0,030 %; - 12,3~
+ 25,1 kr Ta - 6,3— + 17,6 KI, B OHy4OK
— B MeXax - 262,2— + 480,6 %; -0,035—
+0,053 %; -0,020— +0,025 %; -9,5-
+23,7kr ta -9,5- + 14,1 xr i B npaB-
HYy4OK — B Mexax - 305,0— + 177,6 kr;
- 0,065—+ 0,023 %; - 0,065— + 0,020 %;
-10,7-+8,5krTa-10,1-+ 54 k.
Kpammmu  3a  MIEMIHHOK — IiHHI-
ctio (talm. 2) 3a HAIOEM BUSBHIIH-
ci  pomunu  Jlronm UA5900379687,
Pamonn  UA5900316699,  Copoku
UAS5900397448, Titu UAS5900293739,
Psa6inm  UAS5900237401 Ta Mapku
UAS5900316936, 3a BMIiCTOM XHPY B
mostori — Copoku  UAS5900397448,
Aszii UA5900067052 Tta  Jlomou-
xku UA5900217759,3aBmicToMOLIKaBMO-
notti— Komayasi UA5900066978, Koporn
UAS5900397481, Maiiku UA5900202450
ta Pabinm UAS5900237401, 3a Kijib-
KicTF0 MonogHoro kupy — Copoku
UAS5900397448, Trouun UAS5900379687,
Az UA5900067052 Tta  Mapku
UAS5900316936 1 3a KUIGKICTIO MOJIOY-
Horo Oinka — Jlronu UAS5900379687,
Copoku UA5900397448, Pamo-
HU UA5900316699 Ta  Maiiku
UAS5900202450, nadripmmMe 3a Iuie-
MIHHOIO IIHHICTIO 33 HaJ0eM OyJIH po-
qad Kommynei UAS900066978 ta JliH-
mn UAS5900372908, 3a BMICTOM SKHPY
B Monoui — Pamonn UA5900316699 Ta
Jlingm UAS5900372908, 3a BMicToM OlI-
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ka B Mojoni — 3apuakn UAS5900217924
ta ®peai UA5900299970, 3a KiIbKICTIO
MOJIOYHOTO KHPYy ¥ MOJIOYHOro OiJ-
ka — Kommyasi UA5900066978 ta Jlin-
1 UA5900372908.

BcraHoBiieHO, 10 3a XapakTepoMm
3MIHM [OKA3HUKIB IUIEMIHHOI IIHHOCTI
B MOKOJIIHHSAX 3 MOMIX TiIKOHTPOJIBHUX
pomun 12 (70,6 %) BiAHOCHIMCS IO Ka-
Teropii mporpecyrounx, 4 (23,5 %) — no
cTabimphux 1 jumme 1 (5,9 %) — mo pe-
rpecyrounx. Takuii BHCOKHI BiJICOTOK
MIPOTPECYIOUHX POJMH Y CTaJl, HA HAIy
JIyMKY, JI0 TIEBHOT MipH MOYKHA TTOSICHUTH
3aCTOCYBaHHSM IMOIIMHAIBHOTO CXpe-
II[yBaHHS MaTOK 3 TOJIIITHHCHKUMH ITTi]T-
HHKaMH, SIK1, SIK BIZJJOMO, BIJI3HAYarOThLCS
BHCOKMMM I€HETHYHHUMU 3aJIaTKaMHu.

OpepskaHi aHi CBi4arh, 110 BILIMB
POJOHAYATBHHUIH HA HACTYIIHI MTOKOJIiH-
Hs1, 3aJIC)KHO BiJT TeHepallii 1 03HaK{u Mo-
JIOYHOT TIPOYKTHBHOCTI, HEOTHAKOBHUH,

MPOTE B IIIOMY KOS(DIlI€EHTH KOPEISIIil
Ta perpecii Mix MoKa3HUKaMH MOJOYHOT
MPOAYKTHBHOCTI POJOHAYATIBHHUIH Ta 1X
MOTOMKIB PI3HUX T'eHepalliii € HeBHCO-
KHMH 1 MaiKe y BCIX BHIIAJKaX HEIO-
cToBipHUMH (Tabi. 3). BoaHouac ciin
BIIMITUTH, IO 34 BHIIECHABEICHUMU
KoedillieHTaMH HisKOi 3aKOHOMIPHOCTI,
3a BHHSATKOM HAJI00, HE CIIOCTEpiraio-
cs, X04ya IMOMIOHICTh MDK MpeIKaMu i
MOTOMKAaMHU KO’KHOI HAaCTYITHOI TeHepa-
il 3a 3aKOHAMU TCHETHKH TIOBUHHA OU
3MEHIIYBaTHCS BJIBiUI.

[IporHozyBati  e(eKTUBHICTH Cce-
JICKIIT MOJIOUHOI Xy100H 1 mepeadadati
MICBHI 3MIHM 32 TIOKa3HUKAMHU TPOIYK-
TUBHOCTI HACTYITHHX IOKOJIHb MOXKHA
3a  KoeQillieHTaMH YCIaIKOBYBaHOCTI
OCHOBHHX CEJICKIIIHUX O03HAK (Ta0. 4).

Po3paxyHOK ceneKIiiHO-TeHeTHY-
HUX [apaMeTpiB IOKa3aB, MO Koedi-
IIEHTH YyCIAJKOBYBaHOCTI HAJOI0 Ta

2. [IneminHa HiHHiCTH Pi3HUX POAUH

TTinemiHHA [IHHICTH ITOTOMKIB POJIUH 3a:
. . KUIBKICTIO | KUIBKICTIO
Ponmuna n |mamoem, | BMICTOM | BMICTOM 10 om0~ | Momou-HO-
KT KIpy BO O BO TO XKHpY, | To OllKa,
Mmoo, % | moori, %
oy KT
Asist UA5900067052 9 |+197,5 +0,043 -0,002 +11,8 +6,2
biproza UA5900344847 13 |+5,3 +0,004 +0,003 +0,2 +0,2
I'ita UA5900293739 13 |+228.,8 -0,005 -0,002 +7,7 +7,1
Jrorna UAS5900379687 10 | +293,7 +0,016 +0,004 +13,0 +9,8
3apunka UA5900217924 11 |+220,2 -0,007 -0,013 +7,3 +5,7
Komaynbst UA5900066978 | 17 |-115,0 -0,011 +0,014 -5,2 2,4
Kopona UA5900397481 9 |+156,1 +0,018 +0,012 +7,2 +5,9
Koxana UA5900140098 14 | +60,4 -0,005 -0,008 +1,6 +1,4
Jlinga UA5900372908 11 |-40.4 -0,017 -0,008 -2,9 -1,9
Jlomouka UA5900217759 12 |+11,0 +0,038 +0,002 +3,4 +0,4
Maiika UA5900202450 13 |+201,8 +0,024 +0,012 +10,1 +7,5
Mapka UA5900316936 21 |+199,5 -0,009 +0 +6,5 +6,3
Himda UAS900140404 10 [+30,6 +0 +0,003 +1,3 +1,3
Pamona UA5900316699 12 |+257,1 -0,018 -0,007 +8.4 +7,6
Ps6ina UA5900237401 11 {+209,9 -0,004 +0,012 +7,5 +7,9
Copoka UA5900397448 9 |+2334 +0,063 +0,006 +14,9 +8,0
Dpeni UA5900299970 10 |+170,1 +0 -0,011 +6,6 +4,2
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3. KoegiuienTu kopessiii Ta perpecii Misk 03HaKaMu MOJIOYHOI
NMPOAYKTHUBHOCTI POA0OHAYAJIBLHUID i IX OTOMKIB

A Koeoiuientu
TMoxomiis § = KOpeJTsILil perpecii

BF AT KT BMICT JKHpY | BMICT OiKa AT K BMICT JKUpY | BMICT Oika

R A, B Moo, % | B Mojtoni, % AH, B Moo, % | B Mojtoni, %
PononauansHu- 75 0,27 0,05 0,06 0,24 0,04 0,05
Ii-JI04KH +0,107* | £0,115 +0,115 +0,109* +0,115 +0,115
Pononauanpau- %9 0,18 0,02 0,03 0,19 0,01 0,02
11i-BHYYKH +0,103 +0,106 +0,106 +0,102 +0,106 +0,106
PononauaipHu- 40 0,15 0,11 0,10 0,12 0,06 0,06
Ii-NPaBHY KN +0,155 +0,156 +0,157 +0,156 +0,156 +0,157

4. KoediuienTn ycnajakoByBaHOCTi 03HAK MOJIOYHOI MPOAYKTUBHOCTI
Y NOKOJIIHHAX POJAUH

Kine- h2+m
IToxomiHHs KICTh N )
nap HaJiHi, KT xup, % ou10K, %
F1 (pomonauanbHuns — 10uku) | 75 0,23 +0,109* 0,08 £ 0,115 0,10+0,114
F2 (nouku — BHyuKH) 89 0,16 +£0,103 0,07 £ 0,105 0,10+ 0,105
F3 (oHy4KHM — mpaBHYYKH) 40 0,12+0,156 0,04 £0,158 0,09 + 0,157

BMICTY JKHPY B MOJIOIIl 3a MarepuH-
CBKOIO CTOPOHOIO ¥ c(hOPMOBAHUX T'CHE-
QIOTIYHUX POXUHAX Oy HEBHCOKHMHU
1 6e3 BIpOTiTHOTO MiATBEPKCHHS (BH-
HATOK — KOC(III€HTH YCIaJKOByBaHO-
CTi HaZOI0 JOYKAMH), 1[0, HAcaMIIepel,
OB S13aHO 13 HEBEIHKOI YUCEIHHICTIO
TBapUH y pomuHax KopiB. Jlo Toro x
BOHU OyNH HEOTHAKOBHMH JUISL PI3HHIX
nokoiHb. Tak, 3 KOKHUM HACTYITHUM
MTOKOJIIHHSAM KOC(IIiEHT yCMaaKoByBa-
HOCTI HAJOI0 Ta XHPY 3HIDKYBABCS, a
BMICTy OiJIKa B MOJIOII Maibke He 3Mi-
HIOBaBcs. 1o TOTo K, yCHaIKOBYBaHICTh
JKUPHO- Ta OLIKOBOMOJIOYHOCTI OyJa
HIDKYOIO 33 YCHAIKOBYBaHICTh HAIOIO.

3 onioy Ha BUIE3a3HAYCHE MOXKHA
BHCIJIOBHTH TYMKY, III0 H00Ip 3a )KUPHO-
MOJIOUHICTIO KOpPiB BPaXxOBaHUX POAUH
oyne manoedexkruBHuM. lle Bkasye Ha
JOCUTH TIOBUTBHE IMOKPAIICHHS CTaza 3a
LI€I0 03HAKOIO 0€3 BUKOPHCTAHHS TLTiA-
HUKIB )KUPHOMOJIOYHHX TTOPII.

Bucnosexu i nepcnexmuséu.

1. ITiAKOHTPOJIBHI POJAMHU XapaKTe-
pHU3yBATKCSI 3HAYHUM PiBHEM IUepeH-
miarii 3a HaJoSMH, BMICTOM XKHPY Ta
OLJIKa B MOJIOL.

2. 3a xapakTepoM 3MiHH ITOKa3HHKIB
IUIEMIHHOT LIIHHOCTI B MOKOJIHHSAX 3 I10-
MDK MAKOHTpoNsHUX ponuH 12 (70,6 %)
BIJTHOCHITUCS JIO KaTeropii mporpecyro-
qnx, 4 (23,5 %) — 10 CTaOUIBHUX 1 JINIIe
1 (5,9 %) — no perpecyrouux.

3. BB pojoHayanbHUIL HA Ha-
CTYIHI MOKOJIHHS, 3aJ€KHO BiJl Te€HE-
pamii i 03HaKM MOJIOYHOI MPOJYKTHB-
HOCTi, HEOJHAKOBWIA, X04Ya B MIJIOMY
KOE(IIIEHTH KOPEJSAIl Ta perpecii Mixk
O3HAKAMH MOJIOYHOT TMPOJAYKTUBHOCTI
POJOHAYANBHHUIL T4 1X MOTOMKIB Pi3-
HHUX TCHEpallildl € HEBUCOKMMU 1 Manxe
y BCIX BUIIAJKaX HEAOCTOBIPHUMH.

4. Jlo4Kd BHCOKOMPOTYKTHBHHX PO-
JIOHAYAJILHAI, HE 3aBKId  Bia3HA4asv-
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Csl BHCOKUMH [OKA3HHKAMH MOJIOYHOL
MPOIYKTHUBHOCTI 1, HABIIAKH, HH3BKOIIPO-
IYKTHBHUX — HU3BKHMH. 3 KOXXHHM Ha-
CTYITHAM TOKOJIIHHSM KOe(ILIEHT yCrai-
KOBYBAHOCTI HaJIOK0 Ta KHPY 3HUKYBaBCS,
a BMICTy OLJIKa B MOJIOLI Maike He 3MiHO-
BaBcs. J[0 TOrO K, yCra KOBYBaHICTh JKHP-
HO- Ta OLTKOBOMOJIOYHOCTI OyJia HHKUIOO
3a YCIIaIKOBYBAHICTh HAJIOH.
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Abstract. Effective inbreeding selection, which includes family breeding, is an important
task of our time, since the presence of valuable families characterizes the degree of breeding
of the herd and the level of breeding work in it. Therefore, the aim of our study was to carry out
a retrospective analysis of data of zootechnical accounting for dairy performance and breeding
value of 17 families with high-performance in the LCC “Veleten” herd, created by absorption
crossing of Ukrainian Black-and-White dairy cow with Holstein breeders. It was established
that controlled families were characterized by a significant level of differentiation by content
of milk yield, fat and protein in milk. The best by yields it was appeared to be family of Gita
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UA5900293739, by fat content Soroka UA5900397448 family, and by protein content Koldunya
UA5900066978 family. Objective evaluation of a family can be done only when considered
breeding value and ancestors, daughters, granddaughters, great-granddaughters, etc.
Duna UA5900379687 was the best by breeding value for yield, quantity of milk fat and milk
protein the family, Soroka UA5900397448 by fat content in milk and Koldunya UA5900066978
by protein content in milk. The nature of changes in indices of breeding values in generations
under the control 12 belonged to category of progressive, 4 —to a stable and just 1 —to regressing.
Objective evaluation of a family can be done only when considered breeding value ancestors
and daughters, granddaughters, great-granddaughters, etc. Duna family UA5900379687
was the best by breeding value for yield, quantity of milk fat and milk protein, Soroka family
UA5900397448 — by fat content in milk and Koldunya UA5900066978 by protein content in milk.
The nature of changes in indices of breeding values in generations under the control 12 belonged
to category of progressive, 4 — to a stable and just 1 — to regressing. Correlation and regression
coefficients between milk productivity features of cows-ancestors and their descendants, as well
as the coefficients of heredity of the studied features were low and in almost all cases unreliable.
In addition, the inheritance of fat and protein in milk was lower than inheritance of milk yields.

Keywords: families, descendants, dairy productivity, breeding value, correlation coefficient, regres-
sion coefficient, coefficients of heredlity.
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AHomayia. Y pobomi npedcmasneHi pezynsmamu eKkcriepumeHmy 3 ropieHA16Hol
OUIHKU pi3HUX murie HanosHeau4is 078 inempis 6ioan02iYHOi 0OYUCMKU yCMAHOBOK
30MKHeHo20 80003abesnevyeHHsa (¥Y3B) Ha emani GopmyeaHHA  aKmMuUeHol
b6akmepianbHOI NaigKuU. Y AKOCMI HAMOBHIOBAYIB BUKOPUCMOBYBAUCH BUCOKONOPUCMA
Kepamika i cenapakc (mopucme ckn0) Ak nepcriekmusHi 6ioginempauiliHi mamepianu,
W0 Marome 3HAYHO 8UW,I MTOKA3HUKU KOPUCHOI /10W,i MO8epXHi MopiHAHO 3 KAACUYHUMU
nonimepHUMU naasaro4umu 6iozasaHmaxcysayamu. lepesipeHo wWeudKicms 3amnycKy
bionoziyHoi pinempauii e Y3B, ocHaweHux 6ioghinempamu 3 pisHUMU HAMOBHIO8AYAMU.
Y akocmi 6ionoziyHo2o mecm-06’ekmy 6yno 0b6paHO Mos100b KAApiEBO20 coMa
(Clarias gariepinus). Leli sud xapakmepu3syemosca MiOBUWEHO PEe3UuCmMeHmMHICMio
00 8rausy G30MHUX CrOAYK HO Op2aHi3M, ane Moaodb Ha emari 8upouwy8aHHA
8i0 0,5 0o 200 e binbw Yyymausa 0o ¢hakmopis 2idpoximiyHo2o cmaHy 600u. Paszom
3 mum, yel sud meHwe nMidOAEMbCA payHO-(haKmopy MopieHAHO 3 MpaduyiliHumu
06’ekmamu axkeakynemypu YKpaiHu, w0 0038074€ nNpayto8amu 3 HUM Y MOPIBHAHO
ManAux MoOesnbHUX YCMAHOBKAX 3AMKHEH020 8000MOCMAYaHHA. 3a pe3ynsmamamu
docnidneHb 8cmMaHosneHo, wo bioginempu 3 pisHUMU munamu cybcmpamis
0019 3aceneHHs Himpugikyrouumu 6akmepismu Ha emarni 3anycky inempauiliHux
cucmem Y3B npoxodame UUKA 8cmaHoesieHHA 6ion02iuHoi pisHo8a2U 3 00OHAKOBUM
memnom. 3a paxyHoK 6inbwW onmumasnbHUX 2i0pOoXiMiYHUX MOKA3HUKI8 y npoyeci
ekcriiyamauii Y3B 3 00Cni0xysaHUMu 8apiaHMamu HanosHosadis bioginompy
8i0COMOK BUMUBAHOCMI MA MOKA3HUKU MPUpocmy mMasbKie Kaapiesozo coma 6ynu

* HaykoBuil KepiBHUK - KaHAUAT CilbChbKkorocnoaapebkux Hayk B. O. KoBaneHko
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dewo sUWUMU MOPIBHAHO 3 BUKOPUCMAHHAM KAACUYHO20 M080H4020 M0AIMepPHO20
HanoeHroeaya. Lle noe’s3aHO 3 8UWUM [MOKA3HUKOM MUMOMOI Maowi noeepxHi
MOPIBHAHO 3 KAACUYHUM MOAIMEePHUM HanogHroeavyem. [naa nepesipKu pesynsmamis
ekcriepumeHmy, ocobaue8o 8 YaCMUHI 8MaAUBY Pi3HUX HAMOBHIOBAYI8 05 bioginempa
HQ MOKA3HUKU SKocmi 800U, WeUOKicmb 8cmaHoesneHHA bionoziyHol pieHosazu ma
AKocmi pobomu 670Ky 6iono2iyHo20 ovuweHHs 8 Y3B ma suxcusaHicme pub 0oyinbHO
npodosxumu 00CNiOHEHHA 30 YyMOBU eKCnepuMeHmasnbHo20 36inbWeHHA pieHsA

OpP2aHIYHO20 HABAHMAMEHHA.

Knrouoei cnosa: knapiesuli com, Y3B, bioginempauisa, Himpugikayis, biozasaHma-

M(EHHA, cenapakc, nopucma Kepamika

Axmyanvnicme.

Ha cporomHi B parfioHi cepeiHbOCTa-
TUCTUYHOTO YKpAiHI KiJbKICTh PUOH 1
MOPEIMPOAYKTIB 3HAYHO TMOCTYAEThCS
3araJibHOBU3HAHUM MEIUYHUM HOPMaM.
[IpuyriHAMKM 1IHOTO € HEIOCTaTHIH 00-
CSIT BITYU3HSIHOTO BUPOOHHIITBA PUOHOT
MPOJIYKIIii Ta BUCOKA 1 KIHIIEBA BAPTICTh.
BupimieHss 1iei nmpoOiaeMu Mojsirae 'y
BIIPOBA/KEHHI €HEPro30epiratounx Me-
TOJIiB BUPOIIyBaHHs ToBapHOi puodu. Ox-
HHUM 13 HanpsIMiB po3po0OKH pecypco3oe-
pirarouux TEXHOJOTIH € yITOCKOHAJICHHS
cucremu OiodinsTpanii Boau B Y3B.

AHaili3 OCTaHHIX JOCIHIKEHb Ta
nyOmikamid. BupornryBanHs pubu B pe-
IUPKYJISAIIAHAX  YCTAaHOBKAaX JI03BOJISIE
MIABHUIIMTH TPOAYKTHBHICTh PHOHHIIb-
KHX TOCIOJIAPCTB 3a PaxyHOK 1HTCHCHU-
¢ikarii nmporecy KyJsTUBYBaHHS. Takuid
CHociO BHPOIIYBaHHS Ma€ TMOPIBHSHO
BHCOKI 3aTpaTH Ha MaTepiaibHO-TeX-
HIYHE OONAIITYBaHHS TOCIOJAApPCTBA Ta
Woro ekcrutyaraiiiro. BumpaBmaHum B
C€KOHOMIYHOMY CEHCI € BHKOPHCTaHHS
TaKUX BHIIB PHO, IiHA TOBApHOI MpO-
JYKIIT SKAX JTA€ 3MOTY OKYITUTH BUTPATH
Ha BUPOOHUITBO. He MeHI BaXJITUBUM
YUHHUKOM € MIBHJIKICTh POCTY 1 BHXKHU-
BaHICTh 00’€KTa KyJIBTHBYBAaHHS Ha BCIX
eTarax BUPOIIYBaHHS Ta BUXiJ TOBAPHOI
MPOIYKIIIi 3 OJMHUIN IJIOII Yi 00’ eMy

BoaM. Bukopucranus texHonorii Y3B
JIO3BOJISIE PUOHUIIBKUM APUEMCTBAM
MepeiTH Ha OAHOPIYHUI MK TOBApHO-
TO BUPOOHUIITBA, 110 3HAYHO CKOPOTHUTH
TEPMIHH OKYITHOCTI BKJIQJICHUX y MO0y~
JIOBY TOCIIOAapPCTBa KOIITIB, MOPIBHIHO
3 KJIACHYHHMMH JBO- YU TPUPIYHUMH IIU-
knamu (I'pineBuy, 2016).

AQpUKaHCHKUH  KJIapieBUH  cOM
(Clarias gariepinus) OyB 3aBe3eHHUN B
€Bpony Hanpukiam XX cromrtTs. bi-
OJIOTIYHI OCOONHMBOCTI i€l puOU 3po-
Ouny 11 OMHUM 13 HAWOLIBII MepCreK-
TUBHHX 00’€KTIB aKBaKylnbTypu B Y3B.
KnapieBuii coM Biggae nepesary Boi 3
temneparyporo 25-32 °C, mae BUCOKY
PE3UCTEHTHICTh JI0 MiJBHIICHOTO BMicC-
Ty B BOJI a30THCTHX CITOJYK, BATPUMY€E
BHCOKY IIUIBHICTH TMiJT YaC BUPOIIYBaH-
HS 1, K HACIIJOK, MOJKE JaBaTH BHXIJ
toBapHoi pubu 10 600 kr 3 1 M BomH.
3aBIsAKH HAsIBHOCTI HAA310pOBOTO ara-
pary 1 puba BUTPUMYE JIy)KE HU3BKY
KOHIICHTPAIIIF0 KHCHIO y BO/L. Y MexKax
MPUPOJHOTO apeany KiapieBUi coM
BElle XMKALBLKUI CIIOCIO KUTTSA, Xo4a
BIJIOMO, IT[O 1151 puOa MOXE TOCHTH J0-
Ope POCTH Ha KOpMax i3 HU3bKUM BMiC-
TOM TPOTEIHY TBAPUHHOTO MOXOKCHHS
(Bmacos, 2009; I'opnees, Biracos, 2005;
®arranaxu, Brocos, 2005).

VY KJIaCMYHHUX TEXHOJIOTISIX BHPOIILY-
BaHHsS PUOM Ta IHIIMX TiIPOOIOHTIB B
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V3B MOxJIHBE BUKOPUCTaHHS 0i0(iib-
TPIB PI3HUX THIIB Ta KOHCTPYKIii. [o-
JIOBHUM €JIEeMEHTOM OiodinsTpa € cyo-
CTpaT 4YM 3aBaHTAKCHHS, C(PEKTHBHICTh
SIKOTO OIIIHIOETHCS 32 TUTOMOIO TUIOMICIO
pobouoi moBepxHi (S _, M*/M’) B OMHH-
i 00’e€My aKTHUBHOI 30HH Oio(inbTpa.
YuMm Olblia UTOMA IUIOIA CyOCTpary,
TUM OLTbIIIe GaKTEePii MOYKE TIOCETHUTICh
y KyOiYHOMY METpi aKTHBHOI 30HH 0i0-
¢unerpa (ITpockypenko, 2003).

Ha choromui mpakTuuHO BCi 610¢ib-
TpamiiiHi YCTaHOBKH IOTPEOYIOTH J0-
CHTBH BEJIMKOI KUILKOCTI HAIlOBHIOBAYiB,
IO CIYTYIOTh CyOcTparoM sl OioImIiB-
KM, EMHOCTEH BIJIMOBITHOTO 00’eMy Ta
TUTOIII JIJIsI PO3MIIIEHHS 1, SIK HACIIJIOK,
3HAYHUX 3aTpar Ha MOOYIOBY Ta SKCILTY-
aTaIfifo TakuX YCTaHOBOK. Bukopucran-
HS 3aBaHTKCHHSA JUIA O10QUIBTPIB 13
BUCOKHMH TIOKa3HUKAMU TTATOMOT IO
MOBEPXHI MOXKE BHUPIIIHMTH IF0 MpoodIie-
My 1, B pe3y/ibTari, 3HU3UTH coOiBap-
TICTh BUPOOHHMIITBA PUOHOT TPOMYKIIT
(Timmons, Ebeling, 2006).

Haii0inpir  mommpeHuM  y - CBITO-
Bilf aKBaKyJbTypi HAIlOBHIOBAYEeM IS
010(IIBTPIB  CHOTOJHI € IJIACTUKOBE
IUTABAlOYe 3aBAaHTAKEHHS IS OJIOKY
Oiooriydoi ouMcTKH. Lleli HamoBHIO-
Bau ToTpeOye 3HAYHOro 00’emy 0Oio-
¢inpTpaniiboi ycranoBku — 1:1-1,3:1
M0 BiJTHOIICHHIO 0 00’€My PUOHHIIb-
kux OaceiiniB. Takox geski Y3B, mo
BUKOPUCTOBYIOTh IDIACTHKOBE HABaH-
TaXEHHA 11 010(QLIBTPIB, OCHAIICHI
OnokoM JeHITpudiKalii, SKUHA 3HAYHO
3JI0pPOXKIy€ MPOIEC BUPOOHUIITBA TIPO-
JIYKIT Yepe3 BUCOKY BapTICTh 1 3HAYHY
eHeproemHicThb. Ille omuH MiHyC — BU-
COKi TEMITM 3HOUTYBAaHHS IUIACTUKOBO-
ro HaroBHIOBaya i1 morpeda y BigHOC-
HO 4acTiit oro 3amini (ITpockypeHko,
2003; Timmons, Ebeling, 2006).

3amyck GionorigHoro (igpTpa He-
OOXiTHUI JIUIsl 3acelieHHS cyOcTpary

KOJIOHIsIMU ~ OakTepiit  Nitrosomonas
i Nitrobacter. Po3BUTOK  KOJOHIT
Nitrosomonas TIOYUHAETBCS 3a TOTpa-
WwisHHA B 6i0¢ineTp amoniro NH,". V
pe3yabTaTi OKUCIIOBANBHOI MiSUTBHOCTI
Nitrosomonas y BOJI 3’SIBIAETHCS Hi-
tput NO,, AKMH CIIyrye KOPMOM JJist
OakTepiit pony Nitrobacter, mo OKuc-
JIOIOTH HITpUT 10 HiTpaty NO,. O6u-
JIBI cTail mporecy HiTpudikamii #ayTh
31 3HAYHHUM CIIO)KHBAHHSIM KHCHIO.

CepenHili TepMiH 3aBEpIICHHS 3a-
nycky Oio¢iasrpa craHoButh 40-70
o0 3a ONTHUMAaJbHOI TEMIepaTypu
+16 °C. be3meunwmii 3amyck 6io¢hinbTpa
3MIUCHIOETBCA 3a LIIBHOCTI MOCAOKU
pubu 2-3 kr/M?, TOMy KOHIICHTpa-
i TOKCHYHHMX MPOAYKTIB y BOAI HE
BCTHTA€ TIATH IO JIETAIFHUX 3HAYCHB.
HaBantaxxeHHs Ha O6ioiIbTp MOXHA
3011bIIYBATH TIJIBKH TICIS 3aBEPIICHHS
mporecy (HopMyBaHHSI KOJOHIH Oakre-
piii, IO OILIHIOKOTH 33 3pOCTAHHAM KOH-
uenTpanii mirpary NO,".

[puckopenuii  3amyck  GiodiisTpa
MIPOXOMIUTH 32 YACTKOBOI OO 3arpaBKU
cyOcTparoM 3 yxe (DyHKIIOHYHoUoro 0io-
¢inbrpa. Tak, i3 KpaneirsHoro 0iodiIsTpa
JIFOYOi YCTAaHOBKH B PI3HHUX MICISIX BHITY-
YaroThCsl OJIOKH CyOCTpaTy 1 3aMiHIOKOTHCS
YHUCTUMU OTokaMu. BrimydeHi Oyoku BCTa-
HOBITFOFOTBCS Y BEPXHIO YACTHHY (DUIBTPA,
IIIO 3aITyCKAETHCS, 1 CHCTEMa TIPUBOIUTHCS
B poOOYMiA CTaH. AHAJIOIYHO JIOTH MiJT
gac poOOTH 3 (PUIBTPaMH 3 TPaHyJILOBA-
HUM 3aBaHTaXCHHsM. [lim dac 3amycky
OioitsTpa OakTepiajibHa TUTIBKA TOKPH-
Ba€ HE TUTHKK CyOCTpaT, ajie i BCl MOBEpXHi
YCTaHOBKH, SIKI KOHTaKTYIOTh 13 IUPKY-
JIFOIOYOI0 BOZIOKO. [IpHCKOpeHHs 3amycKy
6ioiTsTpa y 3aMKHEHIN yCTaHOBII J0CS-
TaEThCST TAKOXK IUBIXOM BHECEHHS B BOLY
KOHIICHTPATy HEOOX1THUX OaKTepiii.

[epimmii eTan GiOJOTTYHOTO OUHIICH-
HS1 BOJIH — [TEPEBEICHHS aMOHIFO B HITPHT.
Cam o co6i ion NH," He oTpyiinmii jis
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pHO, ampKe opraHi3M puOU BULISE Bijlb-
nuit amiak NH, uepes 316pa. Buninenns
aMiaky, SIK TPaBUIIO, MPSMO IIPOTIOPLIii-
HE KUTBKOCTI 3’1ICHOTr0 KOpMY, 0OEpPHEHO
MPOMOPIIIHHE KOPMOBOMY  Koe(DillieHTy
1 3QJIOKHUTH BiJl CKJIAJy KOpMy. AMiak Ta
10HA aMOHII0 3HAXONATHCS B XiMIYHIA
piBroBasi NH, - H" - NH,", sixa B mysxHo-
MY CEpEeIOBHIII 3MIIIyEThCS JIBOPYY, a
B KHCIIOMY — TIPaBOpPYY, 3i 3B’SI3yBaHHIM
ioHiB BomHio. Kpim pH, Ha meit mpornec
CIIFHO BIDIMBAE TemIieparypa. KoHieH-
Tpallis BUIBHOTO aMiaky, 3 sIKOi MOYHHa-
€ThCS TIPUTHIYCHHSI KHUTTEAISUTBHOCTI Y
OuIpIIOCTI BUAIB pub, craHoBuTh 0,05
mr / 1 (Timmons, Ebeling, 2006).

CranmapTHi METOAU TiIpPOXiMIYHO-
TO aHaJi3y BOIH IO3BOJLTIOTH BUMIPATH
TIJIBKU 3arajibHy KiJIbKICTh amiak-amo-
Hito. BpaxoByroun 06ionoriudi ocoOuu-
BOCTI KJIapi€EBOTO COMa, 3arajbHa Kilb-
KiCThb NH, +NH,’, mo moxe MICTUTHCH
y TEXHOJIOTIUHIM BOMi, CTaHOBUTHME
g0 10 mr/n (Coort, 1982; Timmons,
Ebeling, 2006).

BBaxkaeTbes, M0 HITpaTH NOS' s
pUOM HETOKCHYHI 1 BOHA MOXE BUTPH-
MyBaTH 1X KOHIeHTpamito 10 100 mr / 1.
Takoxx BBa)a€eThCsI, IO HITPATH HE IIPO-
HHUKAIOTh B TKAHUHH PHOH 1 puba, BUPO-
IIeHa 3a BHUCOKOI KOHIEHTpamii HiTpa-
TiB, HE HAKOIIMYYE X Y CBOIX TKaHMHAX.
VY tunoBux Y3B Takoi KoHIICHTpaIlii Hi-
TpaTiB, 3a3BHYA, HE BIAETHCS JOCATTH
(bpatin6amne, 2010).

HasBHICTh HITPUTIB y TEXHOJOTiY-
HIil BOJII € HACTYITHUM ITiCJIS TOKa3HUKA
AMOHII0 HETaTHMBHHUM (DaKTOPOM: MiCIIs
OKHCJICHHSI aMOHIIO 10 a30THCTO] 1 a30T-
HOi KHCIIOTH BOHHU CTalOTh HeOe3med-
HUMH JIJIs1 puO XIMIYHHMHU CIOJTYKaMHU.
[IpuiiHsTO BBa)XKaTu, WO MPUITyCTUMA
KOHIICHTpAIlisl HITPUTY B TEXHOJOTiY-
Hit Bomi — 1o 0,2 - 0,25 mr/a. Ane
BIJIOMOCTI MPO TOKCHYHICTH JaHOI pe-
YOBUHHM, 0€3 ypaxyBaHHS HAasSBHOCTI y

BOJIi 10HIB XJIOPY — MaIOiH(OPMATUBHI.
SKIO NpUWHATH JaHy HOPMY 3a Ipa-
HUYHO JIOITyCTUME 3HAYCHHS, TO 3aITyCK
cucteMu 010¢IBTpalii 32 HAIBHOCTI B
cucteMi puOu OyB OM HEMOXIIUBHUM, 1
Oynb-sIKi TIEPEeBAHTAKECHHS YCTAHOBKU
npu3BoAMIH O 10 3arubeni pub. Tak, 3a
HAsSBHOCTI B BOJI 10HIB XJI0py 32 MT / 11
Oe3reyHa KOHIIEHTPAIliSl HITPUTIB IS
JIOCOCEBUX BUJIIB pUO MiIBUIIYETHCS 3
0,2 o 8,9 mr / 1 (IIpockypenko, 2003).
V 3B’s3Ky 3 M, ['JIK 3a HiTpuTOM 115
PEUUPKYISILIHHIX YCTaHOBOK IPUHHS-
to BBakaTu 2 Mr / 11 (Timmons, Ebeling,
2006, bpaiin6ame, 2010).

Mema oOocnidscensb TONSATAE B TIO-
IIYKYy aJbTePHATHBHUX MaTepialliB s
Oiomoriunoi ¢ineTpanii B Y3B 3 Bm-
MM HIK y KIACHYHOTO IUIACTHKOBOTO
HAIOBHIOBAaYa IIOKa3HHKOM ITUTOMOI
IO TTOBEPXHI Ta BIIMOBIIHOK MOX-
JIUBICTIO 3MEHILIEHHSI 00’eMy 0ioisib-
TpY, IO AACTh 3MOTY 3HH3HUTH KUIbKICTh
BUKOPHCTOBYBAHOI BOOM 1 3MCHIIHTH
3aTpaTy Ha BOAY Ta CHEPrOHOCII.

3aBmaHHs JOCHIKESHHS MOJIATaI0 y
BHU3HAYCHHI SKOCTI poOOTH 010 IIBTPIB y
MoJIeTbHUX Y3B 3 pisHUMM THIIAMK Ha-
MIOBHIOBAUIB Ta iXHBOTO BIUIMBY Ha PicT
1 BIOKMBaHHsI 010JIOT1YHOTO TeCT-00’€KTa
— MOJIOZb KJIAPi€BOTO COMA.

Mamepianu ma memoou
oocrioxeHv.

Jocnign 3 TMOPIBHSJIBHOT OIIHKH
SIKOCTI PI3HUX HAIOBHIOBAYIB JyIs 010710~
TYHOTO 3aBaHTAXCHHS (DIIBTpAIiHIX
CHCTEM YCTaHOBOK 3aMKHEHOTO BOJIOIO-
CTa4aHHsI Ta ONTHMI3allil CXeMU pOOOTH
Oio¢ineTpiB Oy TpPOBEAEHI B Tepion
BiJl JtucTonaaa jo rpyaas 2019 poky Ha
0a3i naboparopii puOHHITBA Kadenpu
akBakynerypu HYBIll Yipainu.

s mpoBeleHHS JOCHiIiB  Oyiio
CIPOCKTOBAHO Ta BCTAHOBJICHO KOMII-
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JIEKC 13 IT’SITH MOJEIBHHUX aKBapiaTbHUX

YCTAHOBOK, SIKi BIIMOBIaJ OCHOBHUM

XapaKTEepUCTHKAM  3aMKHEHHX pHO-

HUIBKHX cucTeM. KokHa ycTaHOBKa

BKITIOYasia B ceOe BUTOTOBICHY 31 CKIIa

puOOBOAHY €MHICTh 00’emom 100 g,

Onok ¢inpTpanii Boau. Jusa migiomy

BOIU B 010(GIIBTP BHKOPHUCTOBYBAIHUCH

nommu «MinJang NS F801» moryx-

HicTio 1200 J1/TON 3 €HEProCIOKUBaH-

HaM 15 Bt/ rox. Y AkocTi MEXaHIYHOTO

¢GiTETpa BUKOPUCTAHO IMOPHCTI IMOPO-

JIOHOBI TYOKH, MPHEHAHI O BOJIOINO-

nmarogoi momnu. OYHCTKa MEXaHIIHO-

ro ¢uIBTpa MPOBOIWIACH TEPIOTUIHO

BPY4YHY, 32 HEOOXiTHOCTI.
brox ©0ionoriyHoi OYMCTKH CKIIa-

JaBcs 3 TIACTUKOBOI €MHOCTI (po3Mipu

90 cm x 14 cMm % 15 cM, pobOounii 00’ em

10 1), BOJOIONAIOYOTO MUIAHTY, IPO-

KJIQJICHOTO BiJl TIOMIIA 10 HEPETUBHOI

KOJIOHKH. Y €MHOCTI 010(IbTpa MUIaHT

OyB niephopoBaHUH 1 MPOKJIAJACHUH 1O

nHy. Taka KOHCTpPYKIIis JO3BOJISIIA PiB-

HOMIPHO PO3MOAUIATH TEXHOJIOTTUHY

BOIy 1O BChbOMY 00’emy Oiodinbrpa,

a TaKOXK OJHOYACHO CIyTyBasia PO3IH-

JMIOBaYEeM IOBITPS UL KOMIIpEcopa.

Kommpecop OyB mMigKIrOUCHUH Yepes

IITyIEp OO BOIOBHBIIHOIO MATPyOKy

TIOMIIH, IO JO03BOJILIIO BUKOPUCTOBYBA-

TH BOJIOIIOAAIOYUH [UIAHT SIK EJIEMCHT

CHUCTeMH aeparlii Boau rnepen 6iodisab-

TpoM. Bomockun OyB oGnagHaHui mmif-

MIPHOIO CTIHKOK, sIKa MiATPUMYyBaja

B (UIBTPiI MOCTIHHWIA piBeHb BOAH, i3

CaMOILJIMBHUM 11 MOBEPHEHHSIM Y pHO-

HUIBKY €EMHICTb.

VY sIKOCTi CyOCTpaTy U 3acelICHHS
HiTpu(DiKytounMu OakTepisMu B 0io-
(bIIBTP1 HA PI3HUX eTamnax J0CHiKeHHS
OyJI0 BUKOPHCTAHO:

1) xoHTponpHHIA BapiaHT (onHa Y3B) —
IiaBarodye 0Oio3aBaHTaKCHHS Aqua
16 MM X 12 MM 3 MOKa3HUKOM KO-
pucuoi wromti 1000 m?/ m?;

2) nociimguuii Bapiant Ne 1 3 monBiid-

HOI0 MOBTOPHICTIO B Y3B NelNe 1.1

i 1.2 — mopucTa kepamika Juist 0io-

GUIBTPIB 3 MOKA3HUKOM KOPHUCHOL

ot 200 m?/ 1;

3) nmocmigHui BapianT Ne 2 3 MOABI#-

HOIO MOBTOPHICTIO B Y3B Nele 2.1

i 2.2 — cemapakc «JBL Micromec» 3

KOpHCHOIO Imromero 1600 m?/ 1 (ae-

poOHa 30HA, NOCTYIHA UL HITPU-

¢ikaropiB — 10 %, anaepoOHa 30Ha
neHiTpudikamii — 90 %) (mocmiaHi

cuctemu Ne2.1 ta Ne 2.2).

JIis MATPUMKH ONTHMAIbHOI TEM-
meparypy BUKOPHUCTOBYBAJIHCH aKBapi-
YMHI 00irpiBayi 3 TepMOPEryJIATOPAMH —
«Resun Sunlike 200» moTyxHiCTIO
200 Bt / ron. TemniepaTypa Ha Bcix eTa-
max BUPOIIYBAHHS IiITPUMYyBalach Ha
ONITUMAJIBHOMY PiBHI IS KYJIBTUBYBaH-
Hs KJIApi€eBOTO coMa Ta poOoTH 6iodisib-
Tpa (+ 27 °C).

VY SKOCTi 610JIOTTYHOTO TECT-00’€KTa
OyJI0 BHKOPHCTAHO MOJOIb KJIapi€BO-
ro coma Clarias gariepinus 31 crapro-
BOIO 1HJUBIAyaJIbHOKO Macow Tina 50
MI. [TopiBHSHHS e(EKTHBHOCTI POOOTH
0l0(diTBTpallifHAX CHUCTEM 13 PI3HUMH
TUIIAMU HAITOBHIOBAYIB i BCTAHOBIICHHS
ONTHUMANBHOT sIKOCTI Boau B Y3B Oyio
MPOBEJICHE HA €Talll MiIPOITyBaHHI MO-
nofi kiapieBoro coma Bia macu 0,05 T
1o macu 0,4 r. Ie#i erarm BUpOITyBaHHS
puOH T03BOJISIE BUKOPUCTOBYBATH Mali
3a 00’€MOM pPHOHHIIBKI €MHOCTI (Z10
1000 1); pazoM i3 THM, MOJIOb Kjapi-
€BOTO COMa Ha I[bOMY €Talli PO3BUTKY
Ma€ MiJBHUIIEHY YyTJIHBICTH IO YMOB
CepeIOBHIIA, IO JO3BOJISIE BUKOPUCTO-
BYBaTH ii SIK TE€CT-00’€KT JUIs OLIHKH
SIKOCTI TEXHOJIOTIYHOI Boau B Y3B.

Jlocmin BKIIOYAB  CIIOCTEPEIKECHHS
Ta TOPIBHSUIbHY OIIHKY IIBHKOCTI 3a-
MycKy Tporecy OiodinpTparii B ycra-
HOBKaX Ta SIKiCTh POOOTH 010(iIBTPIB 3
PI3HUMH THUIIAMH HAIIOBHIOBAYIB.
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TexHomoriyHa cXeMa eKCIIePUMEHTY
BKJIIOYAJIa 3aIyck 0io(iibTpa 3a J0mo-
MOTOI0 CICI[iaJIbHUX TPEenapariB, Mo
MICTSITh KYJBTYpH HITPU(DIKYyIOUNX Oak-
TEepiil Ta HOXKUBHI PEIOBHHU IS iX pOC-
Ty. [lepeBipKy HIBHIKOCTI 3aIyCcKy Ipo-
BOJIUIH IIUISIXOM BH3HAYEHHS KUTBKOCTI
OpraHiYHHMX PEYOBUH Y BOJI 3a BMICTOM
amiaky-amoniro (NH,/NH,"), Ta ionis
(NO;, NOZ' i PQ ), OymyBanu rpadiku
JMHAMIKY TPOTIKaHHS a30THOTO ITHKITY.
OIiHKy NPUIATHOCTI TEXHOJOTIYHOI
Bonu Y3B mpoBoamim 3a pesyibrara-
MH JOCII/DKCHHS IIBUIKOCTI POCTY 1
BIDKUBAHOCTI MOJIOJII KJIAPi€EBOTO coMa.
[lepeBipky KOHIEHTpAIil a30THUX CITO-
JYK y BOMI IPOBOIIIN METOIOM (hoTo-
KOJIOpUMETpii, BU3HAYCHHS MIBUIKOCTI
POCTY Ta BIDKUBAHOCTI pUO — 3a 3arajb-
HOIIPUHAHATUMHE B PUOHHUIITBI METOAAMHU
(ITpaBmuH, 1966; Yakuup, Anekceesa,
2002; Icaenko Ta iH., 2009). TpuBamicTh
EKCIIEpUMEHTY cTaHoBHJIa 19 1i0.

Pesynvmamu docnionenv
ma ix 062060peHHA.

BceranoBneHHst 610710T19HOT  PiBHO-
Bard. BcTaHOBIEHO, IO 3aIycK BCIX
’siti Y3B 3 pisHUME THIIAMU Gi0TOTid-
HOTO 3aBaHTa)KCHHS BiIOYBaBCS 3 OTHA-
KOBOIO IIBHJKICTIO. Ha npyry Ta mocty
no6wu micis 3amycky pudu B Y3B cmo-
CTEepIrajioch 3HAYHE IJBHUIICHHS PiB-
HIB aMOHI0, HITPUTY, HITpaTy Ta doc-
¢ary, Mo TOB’SI3aHO 3 HAIXOIKCHHSIM
B CHCTEMY IE€BHOI KUIBKOCTI OpPraHiKH
y BHIVISIII pUOHHMX KOPMIB Ta BiJXOJIB
KUTTEAsTbHOCTI pub. Ha ueTBepTy Ta
ChOMY J00M piBeHb BMICTY Y BOJI Op-
TaHIYHUX PEUYOBHH 3HAUHO 3HIKYBABCS,
110 TIOB’S13aHO 3 MiABUILEHHAM OioMacu
OakTepiaNbHOI IUTIBKH Ta MOTIMHAHHIM
HUMH a30THCTHX CIONyK. JlerambHi
rpadikd  BCTaHOBJICHHS  010J0TTUHOT
PIBHOBAru rmokasaHi Ha pucyHKax 1-5.

Sk BumHO 3 rpadikiB 1-5, BcTaHOB-
JIeHHsI O10JIOTIYHOI piBHOBarw BiaOy-
soch Ha 10 100y eKCIIepUMEHTY, Micis
94Oro HE CIIOCTEPIraJoch 3HAYHUX KO-
JMUBaHb BEIMYHMH KOHIEHTpaLii opra-
HIYHHX PEYOBHH y TEXHOJOTIUHIN BOII,
SIK1 3HAXOIIUITUCH Y MEKaX, JOIMYCTHMUX
IUTSL LIOTO BUIY PUO.

3amyck cuctemu Oio¢imsTpamii Bin-
OyBCSI 3HAYHO IIBHIIIE TOPIBHIHO 3 OIH-
CaHMMH B JITEparypi eKCIepUMEHTaMHU
(Timmons, Ebeling, 2006). Ile mos’si3aHo
3 BUKOPHUCTAHHSM TIpernapariB, sKi mic-
TATH KYJIBTYpPH HITPU(DIKYFOUHUX OaKTepiit
1 TIOXKMBHI PEYOBHHH JUTA X POCTY Ta BU-
IIO0 CEPETHBOI0 TEMIIEPATyPOIO BOIH.

Pemty yacy KoHIIEHTpaLlis pEYOBUH,
IO TOCTIIKYBAIUCh, ITIepedyBalia B Me-
kKax, NOMyCTUMHX IS BHPOIIYBaHHS
KJIapiEBOTO COMA.

KoHmieHTpallis aMOHIHHOTO a30Ty
IiCJIsl BCTAHOBJICHHS 010J10T1YHOT piB-
HOBarW y BCIX CHCTeMaX 3HAXOAWIACS
B miamaszoni 4,61-5,15 mr/ i, mo 3Ha4-
HO HIDKYEC HOPMATUBHHX BenmduH. Lle
MOB’S13aHO 3 HE3HAUYHHM pPIiBHEM Opra-
HIYHOTO HAaBaHTa)XCHHS, SKE € PEKO-
MEHIOBaHIM Ha ITOYaTKOBOMY €Tari 3a-
nmycky Oiomoriunoi (imprparii. ['padik
3MIHM KOHIICHTpAIlil aMOHII0 IOKa3a-
HUU Ha puc. 6.

Haiigumumii cepenHiii piBeHb amo-
HITHOTO a30Ty CIIOCTEpiraBcs B KOH-
tponeHit Y3B (4,14 wmr/m). Hwkuai
MOKa3HUKU Oynmu y npocmigHux Y3B:
Ne 1.2,2.1,1.112.2-4,13, 4,12, 4,08,
3,99 wmr/n Bigmosiguo. Ili maHi cBin-
4ark PO Kpaiy podoTy 0iodinpTpariii-
HHUX MaTepiajiB y JOCTIIHUX BapiaHTax,
IO IIOB’SA3aHO 3 OUIBIIOI ITUTOMOIO
IJIOMICI0 HAa OJMHUINO 00’ €My HaroB-
HIOBadiB s OlodineTpiB 1mux Y3B.
MoXHa TPHUITYCTUTH, WO 32 BHUIIOTO
piBHS O10JIOTIYHOTO HABAHTAXKCHHS Ha
PUOHHIIBKI CUCTEMH Pi3HHLS TTOKa3HH-
KiB MoDJIa O OyTH 11ie OUIBIIOKO.
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Puc. 2. I'padix BcTaHoBJIeHHs1 Oiosoriunoi piBHoBaru y pocaianiii Y3B Ne 1.1
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Puc. 3. I'padix BcTaHOB/IEeHHSA

KoHnieHTpaltis HITpUTIB Micis BCTa-
HOBJICHHS 010JIOTIYHOI PIBHOBArH y BCIiX
cHCTeMaxX 3Haxomujaacs B JIiala3oHl
0,9-1,01 mr/u, mo BiamoBijae HoOp-
MAaTHBHHUM BHMMOIraM [0 TEXHOJOIiY-
Hol BoJM B Y3B ms kimapieBoro coma
(Timmons, Ebeling, 2006, bpaiiu6aiie,

iosoriunoi piBHOBaru B nociigniii Y3B Ne 1.2

2010). I'padik 3MiH piBHSI KOHICHTpAIIIT
aMOHII0 [MOKa3aHui Ha puc. 7.
HaiiBumuii cepenHiil piBeHb HITpH-
TIB TICNIST BCTAHOBJCHHS O10JIOTIYHOI
PIBHOBAard CHoOCTEpIiraBcsi B KOHTPOJb-
Hii V3B Tta y mocmignii Y3B Ne 1.1
(0,98 mr / m). lemo HIKIUMH OyJIH I10-
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Puc. 5. I'pagix BcTanoBiaeHHs Oiosoriuynoi piBHoBaru B gocaigniii Y3B Ne 2.2
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Puc. 6. I'padix 3min piBHsSI KoHIIeHTPAaLil aMoOHiiiHOTO a30Ty

Ka3HUKH y nocuigaux Y3B Ne 1.2 (0,97
Mmr /1), NeNe 2.1 1 2.2 (0,96 mr /). 1i
JlaHl CBIYaTh MPO HOPMAIBHY poOOTY
cucremu Oiodinsrparnii B Y3B 060x no-
CIIITHUX BapiaHTIiB 1 KOHTPOITIO.

KonnienTpariss HiTpariB Miclisi BCTa-
HOBJICHHSI Oi0JIOTIYHOI PIBHOBAark y BCIX
CHCTEMaX 3HaXOmWwiIacs B Jiama3oHi
4,60-5,35 Mr/ i, Mo € 3HaYHO HIDKYUM
MOKa3HUKOM 332 HOPMATHBHY BEIHYUHY.
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Lle MO)KHA MOSICHUTH HE3HAYHUM PiBHEM
OPraHIYHOTO HABaHTA)KCHHS Ha PUOHHITH-
Ky cucteMy. [ padik 3MiH piBHS KOHIICH-
Tpalii HITpaTy MOKa3aHUii Ha pHC. 8.
Haiinmwkya cepe/HS — KOHIICHTpAIIis
HITpaTiB y BOJI MICJs BCTAHOBJICHHS Oi-
OJIOTIYHOI PIBHOBArk CrocTepiragacs B
nocrmimHin Y3B Ne 2.2 (4,86 mr/m) ta
B KoHTpoibHiH Y3B (5,0 mr/mn). emo
BHIIII TIOKa3HUKU OyJTi 3a(hikCoBaHi y JI0-
cmimanx Y3B Ne 1.1 (5,01 mr/m), Ne 1.2
(5,12 mr/m) i Ne 2.1 (5,13 mr/ m). Lli mani
CBIUaTh MPO OUTBII €()EKTHBHY OYHCT-
Ky BOIW B PEIMPKYIIIIAHUX CUCTEMaX 3
JIOCITITHAMH BapiaHTaMH 3aBaHTAKCHHS
uist 010(pTETPIB, apke PIBEHb HITPATIB,
SIKi € KIHIEBUMH TIPOIYKTAMH IIPOLIECY
HITpUQIKALIIT OpraHiYHUX CIOIYK, € JIEII0
BHUIIMM Ha (DOHI HIKIOTO PIBHS aMOHIM-
HOTO @30Ty 1 HITPHTIB, II0 CBIIUMTH MPO

IIBU/IIINIA TEMIT poOOTH O10(UIBETPIB 13 Ha-
TIOBHIOBaYaMH 3 ITOPUCTOI KEpaMIKH 1 ce-
TapaKcy, y MOPiBHSHHI 3 KJTACHYHUM IU1ac-
THKOBUM ILTABAFOYFM 3aBAHTAKCHHSM.
Hocmiguna VY3B Ne2.2 mnokasana
HAWHWKYIANA PIBEHb KOHIIEHTpAIii HIT-
pariB, 0 MOXKe OyTH IOB’SI3aHO 3 Jie-
SIKMM TTi IBUILCHHSM TEMIIePaTypy BOAU
B cHcTeMi (PI3HHUIA 3 PEIITOK CHCTEM
ckinagana + 0,7 °C), mo mpuckopuio
MPOTIKAaHHS a30THOTO IMKIY B CHCTE-
Mi. LIs1 puOHHUIIbKA YCTAHOBKA B SKOCTI
Oio3aBaHTaXeHHST O10(UIBTpa MicTHIA
cemapakc, y sSKOMy 3a pPaXyHOK HalIBH-
COKOT MHMTOMOT TUIOIII MOBEPXHI MOXKE
BUHHKATH aHaepoOOHE CepeloBHINE, JIe
MPOXOJAUTHUME TIPOIEC JCHITPHU(IKALIL.
Ha xopHcTh IIBOTO MPUIYIICHHS CBij-
YyaTh HAWHIKYUN CEPEHIA piBEHb KOH-
LEHTpAIlii aMOHIHOTO a30Ty 1 Kpaiii
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Puc. 8. I'padik 3min piBHsI KOHIleHTpaWii HITpaTIB
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MOKa3HUKU MPUPOCTY Ta BHKUBAHOCTI
MOJIOJII KJIApPiEBOTO COMA.

CepenHst KoHIEHTpAIis GocdaTiB y
BCIX CHCTEMax He MepPEBHIIyBaja TEXHO-
JIOTIYHOT HOPMH 1 KOJIMBAJACS B MEXax
1,8-3,4 mr /. I'padik 3MiH piBHS KOH-
neHrparii pocdaris mokazaHo Ha puc. 9.

Sk BHIHO 3 Tpadika, 3HAYHUX KO-
JIMBaHb IOTO IMOKa3HMKA Y MpPOIECi
3amycKy O10(IBTpalliiHUX CHCTEM He
croctepiranoch. Ockimbku docdaru €
IHEPTHUMH pEYOBUHAMHU 0e3 BHpaxke-
HUX TOKCHYHHX e(EKTIiB JUIs BUPOIILY-
BaHUX pUO, MOYKHA BBA)KATH JIaHI BUMI-
pIOBaHb KOHIICHTpAIlii PO43' B Iepion
BCTAHOBJICHHS 010J10T1YHOI PIBHOBaru
HEIOCTaTHBO 1H()OpMAIITHIMHY.

VY cepeaHbOMY, BIIPOIOBXK EKCIIe-
PUMEHTY BIJIHOCHHUH TPHPICT Macu

TiJla MaJbKiB KJIapi€BOTO coma OyB Ha
piBHI 151-157 %. BoaHovyac HaiHMK-
Yi MOKAa3HUKH BIAMIYEHO Y IOCIIIHIN
V3B Ne 2.1 Tta y xoHTponbHid Y3B —
151% 1 154 %, sigmosimHo. Jlemio
BHIII TMOKAa3HHKH CIIOCTEPIrajiucs y
pocimigaux Y3B NeNe 1.2, 2.2 1 1.1 —
155 %, 156 % Ta 157 % BiamoBigHo.
[Ipu 11boMy aGCOMOTHUI MPUPICT MACH
TiJIa 3HaXOOMBCA B aiama3oHi Bim 318
Mr/ ex3. 1o 369 wmr/ ek3. HaliHmxkuy
Macy Tija Maju puou B nociiaHiin Y3B
Ne 2.1 (318 mr/ ex3.) i y KOHTPOJIbHIN
V3B (344 mr / ex3.). Kpami moka3zHuku
pocTy BiaMideHo y pochigHux Y3B Ne
1.2, Ne2.21Ne 1.1 —348 mr/ exs., 360
Mr / ek3. Ta 369 Mr/ ek3. BiAIIOBiAHO.
I'padix pocty Momoai mpencTaBicHO
Ha puc. 10.
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Puc. 10. I'pagik pocty MaJbKiB KJIapi€eBOro coMa B eKCIiepUMEHTI
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Puc. 11. I'padik BuxkuBaHoCTi M0OJI0AI KJIapieBOro coMa B eKClePpUMEHTI

Pict mMacu Tina MaJIbKiB KJIapi€eBOTO
coMa OyB BUIIKMM Yy JOCIIIHUX BapiaH-
Tax, HiK y KoHTpoui. Lle MokHa mosic-
HUTH OUTBII ONTHMAJIbHUMHU TiIpOXi-
MIYHUMH YMOBAaMH JJIsI BHPOIIYBaHHS
pubu. OgHak, y pocmianiin Y3B Ne 2.1
OyJ10 BiZIMIYEHO TipIIUi picT pudH, 110
MOB’S13aHO 3 JOBOJNI TpHBAIHM (YIpO-
JIOBX 4 1110) mepiofoM 3HUKEHHS TEM-
MepaTypyu BOAM B I cucTeMi (MEHIIe
Ha 1 °C mopiBHSHO 3 IHIIUMH PUOHUIIB-
KAMH CHCTEMaMH), IO 1 CHPUYUHHIIO
ragbMyBaHHS pHO B POCTI.

BigcoTOK BWIXUBAHOCTI MAaJIbKIB B
eKCIIepUMEHTI iepeOyBaB y MekKax TexX-
HOJIOTIYHOT HOPMH 1 y BCiX BapiaHTax
nocainy mepesuuB 90 %. ['padik Bu-
JKUBAHOCTI TIOKa3aHui Ha puc. 11.

BmkuBaHicTh MajbKiB  KJIapi€BO-
ro coMa y JIOCTIJIHUX BapiaHTax BH-
SIBIJIACSl 3arajioM BUILIOIO 3a BapiaHT
koHTpoio (91 %): Y3B NeNe 1.112.2 —
98 %, Y3B Ne 2.2 — 95 %, mo MoXxHa
MOSICHUTH JICIIO KPAIIUMHU TiApOXiMid-
HUMH yMOBaMHd B Y3B 1mx BapiaHTiB.
[Mokasznuk BmxuBaHoCTI pud B Y3B No
1.2 OyB TakuM e, K 1 Y KOHTPOJIBLHOMY
BapiaHTi — 91 %. fkmio B3sTH 10 yBa-
T'Hl, [0 BHOKUBAHICTh MOJIOJII KJIAPIEBOTO
coMa y BCIX BapiaHTax EKCHEPHUMEHTY
Oyiia He HIKYA 32 TEXHOJIOTIYHY HOPMY

(90 %), a MakcuMaibHa PI3HUII 32 [IUM
MOKa3HUKOM CTaHOBmIA 7 %, HOIIBEHO
MIPOBECTH III¢ OIMH EKCIIEPUMEHT, 3 BH-
MM OpPTraHIYHUM HABAHTKCHHSM Ha
cucremy Oiodinsrpanii B Y3B 3 MeToro
MEPEBIPKA OTPUMAHOTO PE3YIIBTATY.

Bucnosexu i nepcnekmuséu.

[lig yac ekcriepuMeHTy OYyJ0 OTpH-
MaHO MIATBEPIKEHHS TOTO, MO PICT i
BIJKUBAaHHS PUOU B PELUPKYISIIHHUX
CHCTeMax HaIpsMy 3ajeXaTh BiJ| KO-
cTi TexHoJorivnoi Bogu. OIHuM 13 Hali-
BaXJIUBINIMX (PAKTOPIB SIKOCTI BOAHOTO
CepEeIOBHIIIA, SIKi BIUTMBAOTH HA PE3YITb-
TaTd BUPOILIYBaHHS puOHU, € a30THCTI
cnomyku. Otxe, podora Oiodimsrpa-
IAHOT CHCTeMM IIOA0 HeHWTpaizamii
HEraTHBHOTO BIUTHBY IMX PEYOBUH HA
opratiam pub € BaxnBow. EdexTus-
HICTh Mporiecy 010(iIbTpaIii 3a71eKUTh
BiJI THITy HAIIOBHIOBaYa i HOr0 MUTOMOT
TUTOIIII TTOBEPXHI B OJMHHUIII 00’ €MY.

Pesynbrary eKCIepUMEHTY MiATBep-
JDKCHO, 110 Y SIKOCTI 3aBAHTAXKSHHSI IS
oiodimeTpie B Y3B J0MiIBHO BHKO-
PHCTOBYBATH BHCOKOIIOPUCTI HATIOBHIO-
Baui — cenapakc 1 MOPUCTY KepaMiky.

Jls mepeBipKH pe3yJbTaTiB eKCIle-
PHUMEHTY, 0COOJIMBO B YaCTHHI BILUIUBY

Vol. 10, N°2, 2019

ANIMAL SCIENCE AND FOOD TECHNOLOGY

ISSN 2706-8331 | 71



A. 0. lWapurno, B. O. KosaneHKo, b. 0. KosaneHKo

PI3HHX HANOBHIOBaYiB Uit GiodimbTpa
HA TIOKa3HUKH SKOCTI BOJH, HIBUAKICTh
BCTAHOBJICHHS 010J10T1YHOI PIBHOBAru
B Y3B Ta BMXHBaHICTH PHO JOIIEHO
MPOJOBKUTH JOCIIKEHHSI 32 YMOBH
3017IbIIICHHS] B €KCIICPUMEHTI PiBHSI Op-
FaHIYHOTO HABAHTAXKEHHS HA CHUCTEMY
010JIOr1YHOT OYUCTKU BOIH.
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Abstract. This paper presents the results of an experiment on the comparative evaluation
of different types of fillers for biological treatment of recirculation aquatic systems (RAS) during
the formation of an active bacterial film. Highly porous ceramics and separax (porous glass)
were used as fillers as promising biofiltration materials with significantly higher usable surface
area than polymer floating bioloaders. The velocity of biological filtration in RAS equipped with
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biofilters yielding different fillers was established. Clarias gariepinus juvenile was selected as the
biological test-object. This species is characterized by increased resistance to the influence of
nitrogen compounds, although juvenile individuals at the growing stage of 0.5 to 200 g are more
sensitive to hydrochemical factors. At the same time, this species is less susceptible to the round-
factor compared to traditional aquaculture objects cultivated in Ukraine. It allows working with
this species in relatively small model RAS installations. According to obtained results, biofilters with
different types of substrates for nitrifying bacteria are undergoing the cycle of biological equilibrium
with the same rate at the start-up phase of RAS filtration. The survival and growth rates of theAfrican
sharptooth catfish juveniles were slightly higher compared to the use of floating polymer filler due
to more optimal hydrochemical parameters during the operation of RAS with the biofilter fillers.
This can be associated with a higher specific surface area as those in the polymer filler. In order to
verify the results of the experiment, especially regarding the effects of different biofilter fillers on
water quality, biological equilibrium rate and biological purification unit performance in RAS and
fish survival, it is advisable to continue the study with an experimental increase of organic loading.

Keywords: African sharptooth catfish, RAS, biofiltration, nitrification, bioloading, separax, porous
ceramics.
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