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DETERMINATION OF POLLUTANT EMISSIONS FROM RABBIT
ROOMS INTO ATMOSPHERIC AIR DEPENDING ON THE ACTION
OF SOME PARATYPICAL FACTORS

Nebylytsia M.,

Boyko O.,

Usenko V.,

Osokina T.

Cherkasy experimental station of bioresources NAAS, Cherkasy, Ukraine
bioresurs.ck@ukr.net

The relevance of the work is determined by the need to determine
coefficients of daily emission of pollutants from the premises of small livestock
facilities. The aim ofe work was to compare the coefficients of the daily emission of
pollutants into the atmospheric air from the rabbit hutch by calculation and
instrumental methods. The coefficients of daily emission of pollutants were
determined depending on the frequency of manure removal and the period of the
year. Bibliographic, instrumental, mathematical and analytical research methods
were used to fulfill the tasks. The experimental work was carried out in a brick
room, equipped with a supply-exhaust ventilation system with a mechanical drive,
on the farm of the Cherkasy experimental station of bioresources NAAS. The
research was carried out using rabbits of the poltavske sriblobreed, which were
kept in galvanized cage batteries on a continuous concrete floor with one and two
removal of manure. The density of planting rabbits was 12.5-13.0 heads/m2.
Analytical studies have shown that in Ukraine, currently, there are no approved
indicators of daily emission coefficients from rabbit farms for carbon dioxide and
methane. However, they are both greenhouse gases. According to the results of
experimental studies, the preliminary coefficients of the daily emission of carbon
dioxide and methane for small rabbit breeding facilities were determined. They
were, respectively, 1250g x day™* for CO, and 40g x day™ for CH4 per 100 kg of
live weight of rabbits. In addition, it is shown that the coefficients of daily emission
of ammonia into atmospheric air for the winter and spring and summer and
autumn periods, determined by the instrumental method, were 1.5-3.2 and 6.3-9.9
times higher than the calculated ones, respectively. This may be due to the year-
round keeping of the animals in a closed rabbit house with a concrete floor in
galvanized cage batteries. At the same time, the coefficients of daily emission of
fine dust (PMi.10) for the winter and spring and summer and autumn periods,
determined by the instrumental method, were lower by 66.9-188.5 and 55.8-89.4
times, respectively. A significant variability of the coefficients of daily emission of
polluting substances from the premises was established, depending on the period of
the year, in particular, for ammonia, methane and fine dust. Two-time removal of
manure from the premises of the rabbit hutch likely reduced the average annual
emission coefficients of carbon dioxide, ammonia, and methane by 8.4%, 7.9%,
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and 17.8%, respectively, but increased the average annual emission coefficient of
fine dust by 3.9%.

Key words:. rabbits, daily emission coefficients, pollutants, calculation
and instrumental method, paratypic factors, season.

Atmospheric air pollution means a change in the composition and properties
of atmospheric air as a result of the entry or formation of physical, biological
factors and chemical compounds in it, which can negatively affect human health
and the state of the natural environment.

According to regulatory documents [1-4] and literature data [5-6], during
the cultivation of agricultural animals, more than 12 classes of organic chemical
pollutants (OR) are released into the air, which are formed as a result of the
enzymatic breakdown of proteins, fats and carbohydrates of feed. In addition,
microbial aerosol and dust of animal origin - substances in the form of suspended
solid particles - are released. Currently, the specific indicators of PP are determined
by a calculation method based on the established indicators for the transition period
of the year and under normalized full feeding of animals, without the use of fodder
yeast, fodder antibiotics and other chemical preparations that contribute to the
fermentation of carbohydrates and the development of dysbacteriosis. Specific
indicators of dustiness are established for the periods between animal molts
without taking into account gas cleaning, gravity settling and wet cleaning of
premises for keeping animals.

According to data from the World Health Organization (WHO), such air
pollutant as fine dust with a particle size of up to 10 microns is a great danger for
people and animals. Because it easily penetrates the respiratory organs and the
fraction of particles up to PMz.s can enter the circulatory system of the body
directly, affecting the heart and other organs [7].

In rabbits, as in other farm animals, methane is synthesized in the intestine
during normal digestion due to the passage of microbiological processes. It is
produced in the body of animals exclusively by archaea [8-9], methanogenic
bacteria. In addition, this gas is formed during the storage or processing of manure.
Under chronic exposure to low concentrations in the air, methane has a negative
effect on the work of the central nervous system [10]. At the same time, there is a
problem of controlling air pollution with methane at low volumetric
concentrations, since there are no inexpensive measuring devices on the market
[11].

Due to the development of an innovative method of monitoring indicators
of the microclimate of livestock premises [12, 13], it became possible to carry out
more accurate (instrumental) measurement of the emission coefficients of a
number of hazardous substances into atmospheric air from small livestock
facilities, in particular, and rabbit breeding. It should be noted that this kind of
research in Ukraine has only just begun and it will take some time to accumulate,
analyze and summarize data on the determination of scientifically based
coefficients of GHG emissions from small rabbit breeding facilities.
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In the available sources of scientific works, there is currently little
information on the influence of paratypic factors on the variability of the emission
coefficients of hazardous substances from small rabbit breeding facilities, in
particular, such as methane and PM1-10 fine dust, which determines the relevance
of research.

The purpose of research. Comparative characteristics of the emission of
pollutants into the atmospheric air from the rabbit house by calculation and
instrumental methods, depending on the action of some paratypical factors.

Research methods. The research was carried out in a capital brick room
equipped with a mechanically driven supply and exhaust ventilation system at the
experimental farm of the Cherkasy DSB of the National Academy of Sciences
(rabbits of the Poltavske sriblo breed kept on a solid concrete floor in single- and
double-tier galvanized cage batteries. Pollutant emissions were determined by one-
and twice removal of manure per day according to the given scheme.

Scheme of the experiment

Indicator Period of the year
Winter Spring Summer Autumn
Period experiment 1 | experiment 2 |experiment 3| experiment 4
Planting
density, 12.5-13.0 12.5-13.0 12.5-13.0 12.5-13.0
heads/m?
Definition  of|
parameters temperature, | temperature, |temperature, | temperature,
. . humidity humidity humidity humidity
microclimate
Definition of | €O, NH, | €O, NH, €O, O, NH,,
emission CH.PM11o | CH.PM 110 NH3, CH4, CH. PM 1.10
pollutants 4 4 PM 1.10 4
Floor type and
:%%?Ty of concrete concrete concrete concrete
land 2 land?2 land?2 land 2
removal  per
day

The method of measuring gas emissions: the volumetric concentration of
polluting gases in the air was measured instrumentally using the "Electronic Air
Environment Analyzer" [14] and the method [15]. Air sampling was carried out
indoors under the exhaust fan, and outside at a distance of approximately 1 m from
the air intake duct. To place the devices, inside the room at a height of 210 cm
from the floor level and outside the room at a height of 170 cm from the ground
level (in a wooden meteorological booth), a tripod rod for a laser level was used.
The ventilation rate was measured with an electronic vane anemometer. For the
calibration of CO2, NH3, and CH4 measuring sensors, certified calibration gas
mixtures (No. 100-44/21; No. 1121-44/21 and 99-44/21) in 2-liter high-pressure
cylinders manufactured by the State Enterprise "Ukrmetrteststandart" and the
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UTR- 1 with a manometer. Gaseous emissions (E), expressed in mg/h, were
calculated on an hourly basis according to Philippe F.X. et. al. [16] according to
the following formula:

E = Dx (Cin — Cout),

where: D - hourly mass flow of air (kg x h.—1);

Cin and Cout, indoor and outdoor pollutant gas concentrations, respectively
(mg x kg—1 air).

Hourly emissions were converted into daily emission factors in g x animals-
1, with a live weight of 100 kg. The obtained daily coefficients were compared
with calculated and literary data. Research materials were processed by biometric
methods on a computer using the Statistica 8 software. Based on the results of data
processing, the average arithmetic value (M), its error (m), the validity of the
difference between the compared data - according to the Student's test (td) and the
level of probability (p).

Research results. Analytical studies show that (Table 1) there are currently
no approved indicators of daily emission coefficients (specific emissions) from
rabbit farms for carbon dioxide and methane in Ukraine. However, they are both
greenhouse gases. In addition, the data in the table. 1 show significant variability in
the coefficients of daily emission of hazardous substances from the premises of the
rabbit hutch according to the periods of the year, in particular, according to
ammonia, methane and fine dust.
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Table 1. Comparative characteristics of the coefficients of daily emission of
pollutants (E) emitted from the premises of the rabbit hutch by periods of the
year, g/day per 100 kg of water. m. (n= 240; M+m)

Pollutant, Instrumental method Calculation method
average by periods of the vear: by periods of the vear:
annual winte -

coefficient winter Sprmg summer antumn I spring Fumm A

E) i
CO. 080.9=7.60 | 1367.8=10.75 | 1363.0=12.65 1284021020 | - N - -
From Econ, 785 109.5 1092 1028 i i - -
NH, 2334001 | 47182007 | 143551=008 | 63082004 | 1469 | 1462 | 1469 | 1469
From Evs, 334 676 2085 904 1000 | 1000 | 1000 | 1000
-]
CH, 52742007 | 400952057 | 86.540=1.18 | 282672030 | - - - -
From Ecyi 132 100.1 2161 706 - - - -
PM, ., | 0.0309=0.0007 | 0.0193=0.0006]0.0426=0.0015|0.0088=0.0000 2.074 | 2074 | 2074 | 2074
From Ep. 1216 76.0 167.7 346 1000 | 1000 | 1000 | 100.0
iy /®

Two-time removal of manure from the premises of the rabbit hutch (Table
2) probably reduced the indicators of the average annual emission coefficients of
carbon dioxide, ammonia, and methane by 8.4% (p<0.001; td=9.34), 7.9%
(p<0.001; td=9.34), respectively. td=11.04), 17.8% (p<0.001; td=10.06), however,
increased the average annual emission rate of fine dust by 3.9% (p<0.05; td=2.36.

Table 2. Comparative characteristics of the coefficients of the daily emission
of pollutants emitted from the premises of the rabbit house with one- and two-
time removal of manure by periods of the year, g/day per 1 c. m. (n= 240;

Period of the year: Annual
Pollutant, Muliip average
POt it font
indicator - Winter Spring Summer autumn emissions
co, 1 980.9:7.60 |[1367.8=10.75 | 1365.0=12.65 | 128491020 | 1240.6=7.40
2 99832733 |1332227.177 | 1177.9216007 | 1070.328.197" [1144.728.50°"
td x 0.00 276 917 16.40 034
= Emission €0, %| gzl +1.8 26 138 _16.7 84
NH, 1 23342001 | 47182007 14.35120.08 6308004 | 6.978=004
2 23052001 [4.438=0.03"" | 13.0182007 | 5.041=0.03"" | 6.426=0.03""
td x 203 3.68 1441 734 11.04
+ Emission NH,, %| gz01 12 359 105 54 1.8
cH, 1 52742007 | 40.00520.57 865405118 | 282672030 | 40,044x030
2 5.060=007° B2.03720487 | 746042130 | 20.01620227732.930=0,50""
td x 216 1081 623 2218 10,06
= Emission CH,, %] mpl 41 201 13.8 202 178
L 0.0309= 0.0193= 0.0426= 0.0088= 0.0234=
- 0.0007 0.0006 0.0013 0.0002 0.0003
e 5 00314= 0.0164= 0.0390= 0.0189= 0.0264=
0.0006 0.0006™ 0.0003" 0.0004™ 0.0003°
td x 0.54 342 233 26 236
+Emission FM,. | 4 +16 150 34 +11438 39

o
19 78
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The coefficients of the daily emission of ammonia into the atmospheric air
for the winter and spring and summer and autumn periods, determined by the
instrumental method, were 1.5-3.2 and 6.3-9.9 times higher, respectively, than the
calculated ones. This may be due to the year-round keeping of animals in a closed
rabbit hutch with a concrete floor in cage batteries. At the same time, the
coefficients of daily emission of fine dust (PM1-10) for the winter and spring and
summer and autumn periods, determined by the instrumental method, were lower
by 66.9-188.5 and 55.8-89.4 times, respectively.

It should be noted that our data on the coefficients of the daily emission of
PM are close to the results of some foreign scientists [17-19] for ammonia (6.989)
6.79-13.26g (Salvador Calvet Sanz, 2008; Calvet S. et. al., 2011). At the same
time, the obtained data of daily emission coefficients were greater for methane
(40.0g) 11.0g (Salvador Calvet Sanz, 2008) and smaller for carbon dioxide
(1249.69) 3207.4-3726.0g (Salvador Calvet Sanz, 2008; Calvet S. et al., 2011); and
PM1-10 fine dust (0.028g) 0.248g, calculated per 1 c. m. of rabbits x day-1
obtained by Adell E. et. al., (2012). This may be due to the different breed
composition and daily fluctuations in the activity of the studied rabbits, differences
in the macro- and microclimate of different countries, the complex effect of
technological factors (differences in the systems of keeping animals, ventilation of
premises, removal of manure, feeding and watering) and features of structural and
environmental "capacity-planning decisions of buildings."

The obtained research results meet the requirements of the
"EMEP/European Environment Agency Guidance on Emissions Inventory 2019"
[20] regarding the fact that "...quantitative estimates of emissions must be accurate
in the sense that they do not systematically underestimate or overestimate the true
emissions, as far as can be judged and that errors are minimized as far as possible.'

Conclusions. Preliminary indicators of the daily emission coefficients from
the premises of the rabbit hutch for carbon dioxide and methane were determined,
which are, respectively, 1250 g x day-1 and 40 g x day-1 per 1 kg of live weight of
rabbits. A significant variability of the coefficients of the daily emission of
hazardous substances from the premises was established, depending on the period
of the year, in particular, for ammonia, methane and fine dust. Two-time removal
of manure from the premises of the rabbit hutch likely reduced the average annual
emission coefficients of carbon dioxide, ammonia, and methane by 8.4%, 7.9%,
and 17.8%, respectively, but increased the average annual emission coefficient of
fine dust by 3.9%.
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BU3HAYEHHS EMICII 3ABPYTHIOIOUNX PEUOBHH 3
KPLUIBYATHUKA B ATMOC®EPHE ITIOBITPSI 3AJIEZKHO BIJT 111
JAEAKNX TAPATUIIOBUX ®AKTOPIB

M.C. Hebunuys,

O.B. Boiixo,

B.O. Vcenxo,

T.I'. Ocoxina

Yepracvka docriona cmanyis biopecypcie HAAH Ykpainu, m. Yepracu
nebilitsia@ukr.net bioresurs.ck@ukr.net

Axmyanenicme ~ pobomu  3yMOG1eHA  HeOOXIOHICMIO — 6USHAYEHHSA
Koeghiyienmie 0060601 emicii 3abpyonolouux pewosun (3P) 3 npumingens
Hesenukux o0 ’ckmie meapunHuymea. Memoto pobomu Oyna nopisHAIbHA
xapaxmepucmuka Koegiyienmis 006060i emicii 3P ¢ ammocgpepne nosimps 6io
KpIIbYamHuKa po3paxynkoguM ma iHCmpymeHmanvhum memooom. Koegbiyienmu
0000601 emicii 3P eusHauwanu 3anedlicHo 6i0 KpamHocmi 6UOANeHHs 2HOI0 Md
nepiody  poky. [na  6UKOHAHMA  NOCMAGIEHUX  3AB0AHL  3ACMOCOBAHO
Oibniocpagiuni, IHCMpYMenmanbHi, MAmMeMamuyHi md aHATIMUYHI  Memoou
odocrioxcenv. Excnepumenmanvhy pobomy nposedeHo 6 yenaHoMy NpuminjeHHi,
00NAOHAHOMY NPUNTUBHO-BUIMANCHOI) CUCTHEMOIO  BeHMUAAYIT 3 MeXAHIYHUM
npueodom, Ha ¢pepmi Yepracvroi JJCH HAAH. Jocniosicenns euxonami 3a
BUKOPUCTAHHA  KPOTi@ NOpPOOU NOAMABCbKe CPibno, AKUX Yympumyeanu 6
OYUHKOBAHUX KIIMKOBUX OAmMapesx Ha CyYinbHili Oemonosarill nionosi 3a 0OHO- i
080Kpamno20 eudarenus 2Hoio. Linbnicms nocadxu xponie cmanosuia 12,5-13,0
20m./M?. Ananimuuni OOCHIONCEHHA 3aCEiouUny, Wo 6 Yxpaini, napasi, éiocymui
3ameepodiceHi NOKA3HUKU Koe@hiyicHmie 000060i emicii 6i0 Kpinbuamuukie 0.4
gyenexucio2o easy i memany. Ilpome, 6onu obudea iOHOCAMbCA 00 NAPHUKOBUX
eazie. 3a pezyrbmamamu eKCnepuMeHmanbHux OO0CHONCeHb OYI0  BUSHAYEHO
nonepeoui Koegiyicumu 000080i emicii 8yenekucioco eazy i Memany 01
HegenuKux 06 'exmie Kponienuymsa. Bonu cmanoeunu eionoeiono 12502 x 0oby™
onst CO7 i 402 x 006y™ ona CHa y pospaxynxy na 100 ke scusoi macu kponie. Kpim
Moo, NOKA3aHo, wjo Koepiyicumu 000080i emicii amiaky 6 ammocghepre nogimpsi
3@ 3uMOBUll I BeCHAHUN ~ma JAIMHIU [ OCIHHIU  nepioou, BU3HAYeHI
IHCMpyMenmanbHUM Memooom, oyau Oitbuwumu 8ionosiono ¢ 1,5-3,2 ma 6,3-9,9
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pasu 6i0 pospaxynkosux. Lle mooice Oymu nos’sa3amo 3 Yinopiunum ympumaHHim
MBAPUH 8 3AKPUIMOMY KPIIbYAMHUKY 3 OEmOHHOI NiON02010 8 OYUHKOBAHUX
knimkosux — bamapesx.  Ilpu  yvomy,  Koediyiecnmu  006060i  emicii
opibnooucnepcroeo nuny (PMi1g) 3a 3umosuil i eecHanutl ma aimuiti i OCiHMiU
nepioou, GU3HAYeHi THCMPYMEHMALHUM MemOoOOoM, OYIu MEHUUMU GiONOGIOHO 6
66,9-188,5 ma 55,8-894 pasu. Ycmawnosneno sHauny eapiabenvHicmo
Koegiyicumis 006060i emicii 3P 3 npumiugenns, 6 3anexncHocmi 6i0 nepiody poxy,
30KpemMa, 3a AMOHIAKOM, MemaHom 1 OpibHooucnepcHum nuiom. [[eokpammue
BUOANICHHS 2HOIO 3 NPUMIUCHHS KPIIbUYAMHUKA GIPOCIOHO 3HUJICYBAN0 NOKAZHUKU
CepeOHbOPIUHUX Koe@iyieHmie eMicii 8Y2NeKUci020 a3y, aMOHIaKy, MemaHy
gionogiono na 8,4%, 7,9% 17,8%, npome 3binbutysanro cepeOHbOpiuHUL
Koegiyienm emicii Opibnooucnepcrozo nuny Ha 3,9%.

Knrwouosi cnoea: kponi, xoeghivienmu 0000607 emicii, 3a0pyoniooui
Ppeuosunu, po3PAXyHKOGUI ma IHCMPYMEHMANbHUIL Memood, Rapamunosi

gaxkmopu, nopa poxy.
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INFLUENCE OF THE SEASON OF THE YEAR ON THE
REPRODUCTIVE ABILITY OF FEMALE RABBITS
Gonchar O.
Luchyn .
Myhno V.
Cherkasy Research Station of Bioresources NAAS, Cherkasy, Ukraine
of.gonchar@gmail.com

Studies of the reproductive qualities of female rabbits depending on the time
(season) of the year (taking into account microclimate factors) under the condition
of cage keeping in a closed room and feeding with complete ration granulated
compound feed are given. An electronic microclimate analyzer "EAM-5" was used
to measure microclimate indicators, developed by employees of the Cherkasy
Experimental Station of Bioresources (utility model patent No. 99874). The
following were measured monthly: temperature, humidity and atmospheric air
pressure, as well as illumination and its gas composition (carbon dioxide
concentration).

It was established that the air temperature in the room for keeping rabbits
without heating in winter was 4.8°C above zero (outside - +2.3°C), which is
significantly below the permissible norm. With the arrival of spring, the
temperature rose accordingly and was within 12.9°C in the rabbit hutch and
10.4°C outside. In the summer, this indoor temperature averaged 22.4°C and
23.0°C, respectively.

Research of the air in the rabbit hutch also showed an excess of permissible
norms and relative humidity both in winter (86.9%) and in spring (78.0%), which
indicates a violation of the ventilation system. However, with warming, there was a
tendency to decrease this indicator in the summer - 60.2%.

An analysis of the level of carbon dioxide in the room proved that it was
within the permissible limits - 970 ppm in winter, 982 ppm in spring and 1210 ppm
in summer. When analyzing the atmospheric pressure, it was found that it was
actually at the level of 751-754 mm Hg outside in all seasons of the year. Art.

The analysis of indoor illumination during the daylight period showed that
the average daily indicator was equal to 47.5 lux in winter, 81.5 lux in spring and
87.8 lux in summer, i.e. in most cases it met the permissible parameters except for
winter.

The analysis of fertility showed that this indicator was probably the highest
(p<0.001) in spring and summer (respectively 7.1-7.0), and the lowest in winter
(5.9); the biggest difference was 20.34% (100% is the winter period). According to
a similar comparison, the indicator of high fertility was probably the highest
(p<0.05) in spring (61.8 g), lower in summer (61.2 g), and the lowest in winter
(59.9 g); the largest difference was 3.17%. As for the weight of the nest, it was the
lowest in winter (350.4 g), the highest in spring (434.6 g), and in summer - 425.6
g; the largest probable difference is 24.03% (p<0.001).
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Introduction. In rabbit breeding, new technologies for meat production are
becoming increasingly widespread due to the increase in the intensity of raising
young animals. At the same time, new precocious genotypes of rabbits are
appearing, which are kept in metal cages made of galvanized mesh in closed rooms
with a regulated microclimate [1-4, 9, 13, 17, 19]. Today, there are 39 agricultural
rabbit-breeding enterprises of an industrial type operating in Ukraine, which have a
full cycle of rabbit meat production and modern livestock keeping technologies [5].
In such conditions, taking into account and maintaining the appropriate level of
feeding and achieving high reproductive qualities of animals of the main herd
becomes important for the profitable management of the industry [6, 10-12, 14-
15].

The increase in the reproductive qualities of males and females is positively
reflected in the final cost price and competitiveness of the obtained products. At
the same time, artificial insemination of livestock plays an important role in rabbit
breeding, which allows limiting the spread of sexually transmitted infections, as
well as increasing the efficiency of using the genetic potential of the best male
producers [20].

With the aim of a deeper level of study of the reproductive performance of
rabbits under the condition of their artificial insemination, scientists are also
engaged in research on the individual development of the resulting offspring.
Moreover, one of the important periods of the ontogenesis of animals according to
G.A. Schmidt is embryonic, which is divided into three subperiods: actually early
or embryonic (in rabbits - 1-12 days after fertilization of the egg), pre-fertile
(middle - 13-18 days) and fertile (late - 19-30 days). At the age of 13.5 days, the
average weight of pre-fruits equals 0.12 g, and in the fertile period (19.5 days) —
2.8 g (Iength 0.7 cm). A characteristic feature of the species is that during the
intrauterine development of rabbits, weight gain is much faster than in other
species of animals, and in the last third of this period, the increase is 90.68% [7].

Topicality. Recently, in industrial conditions, subject to the use of artificial
insemination, the relationship between the season of the year and the reproductive
function of rabbits has gained importance, which undoubtedly affects the
rhythmicity of rabbit meat production [16]. However, the preliminary analysis of
literary data testified to the insufficient level, and sometimes contradictory nature
of the state of study of reproduction issues in rabbit breeding, and especially -
depending on individual paratypic factors, in particular - the time (season) of the
year.

The purpose of the research — is to investigate the reproductive qualities
of female rabbits depending on the time (season) of the year (taking into account
microclimate factors) under the conditions of cage keeping in a closed room and
feeding with complete ration granulated compound feed.

Research material and methods. The research was conducted on Poltava
silver rabbits on the basis of the experimental rabbit farm of the Cherkasy Research
Station of Bioresources, using generally accepted methods. Research methods and
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deadlines were strictly adhered to. When conducting experimental works, the
current DSTU and instructions for conducting NDR, as well as technological
regulations and regulatory documentation were followed [8, 14]. The final
requirements were specified during the work.

Indicators of economically useful traits of rabbits were calculated based on
the data of the primary zootechnical record - according to generally accepted
methods of biometric analysis [18].

The indicators of the microclimate were determined according to the
generally accepted methodology (M.O. Zakharenko, 2012).

An electronic microclimate analyzer "EAM-5" was used to measure
microclimate indicators, developed by employees of the Cherkasy Experimental
Station of Bioresources (utility model patent No. 99874). In particular, the
following were measured monthly: temperature, humidity and atmospheric air
pressure, as well as illumination and its gas composition (carbon dioxide
concentration). Measurements were carried out in an automated mode during the
day every 10 minutes using measuring units. The obtained indicators of the
microclimate were compared with the standards and hygienic requirements
stipulated by the relevant departmental norms of technological design (VNTP-APK
05.07), and were further systematized by seasons of the year - winter, spring,
summer and autumn.

Research on the embryogenesis of female fetuses was carried out at the
beginning of the fertile period at the age of 20 days using a special ultrasound
scanner "Ultra scan 45" by counting the number of "fetuses". Based on this, the
survival of newborn offspring was determined (number of diagnosed
fetuses/number of viable newborn rabbits). The technical capabilities of the
scanner did not allow the study of embryogenesis at the age of 10 days of the
embryonic period.

Young offspring were weighed by the nest at birth and at 10 and 20 days of
age, at weaning (30 days), taking into account the number of rabbits in the nest,
and the average live weight of the rabbits was also determined. At the same time,
we also took into account the survival of offspring during the suckling period
(number of rabbits in the nest at weaning/number of viable offspring born in the
nest).

The received scientific research materials were further processed by the
methods of variational statistics with the help of the software package "Statistic -
6.1" and Excel (Microsoft Office 2007) in the Windows environment on a personal
computer according to the algorithms of M.A. Plokhinsky.

Research results. Data analysis of the average air temperature in the room
for keeping rabbits without heating in winter was equal to 4.8°C above zero
(outside - +2.3°C), which is significantly below the permissible norm (Table 1).
With the arrival of spring, the temperature rose accordingly and was within 12.9°C
in the rabbit hutch and 10.4°C outside. In the summer, this indoor temperature
averaged 22.4°C and 23.0°C, respectively. In 2020, the average monthly outdoor
temperature in summer was more stable than in the past: in June — 23.4°C, in July —
22.9°C and in August — 22.6°C. As in the previous year, during this period the
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experimental females, like the rest of the herd, appeared somewhat depressed, the
general need for drinking water increased, and the amount of feed intake
decreased.

Research of the air in the rabbit hutch also showed an excess of permissible
norms and relative humidity both in winter (86.9%) and in spring (78.0%), which
indicates a violation of the ventilation system. However, with warming, there was a
tendency to decrease this indicator in the summer - 60.2%.

Analysis of the level of carbon dioxide in the room proved that it was within
the permissible limits - 970 ppm in winter, 982 ppm in spring and 1210 ppm in
summer. When analyzing the atmospheric pressure, it was found that it was
actually at the level of 751-754 mm Hg outside in all seasons of the year. Art.

The analysis of indoor illumination during the daylight period showed that
the average daily indicator was equal to 47.5 lux in winter, 81.5 lux in spring and
87.8 lux in summer, i.e. in most cases it met the permissible parameters except for
winter.

Table 1. Indicators of the microclimate in the room for keeping rabbits
depending on the season of the year

Nom Winter Spring Summer
Indicator (ﬁfl the outside in the outside in the outside | inthe
middle middle middle middle
100ms)
Air temperatire, *C 1225 23 48 104 129 230 24
Relative humidity, % 40-75 331 269 67 18.0 64.0 60.2
Atmospheric pressure, mm - 133 754 - 151
Hp. Art.
Lewvel of carbon dioxide not more - 970 - 982 - 1210
(CO2), ppm 2000
Enlightenment, Lk no less 63 - 475 - 813 - 378

Indicators of the reproductive capacity of females depending on the season
of the year are shown in Table 2. In particular, ultrasound studies of embryogenesis
of fetuses at the age of 20 days showed that the number of newborn viable rabbits
from the number of detected fetuses (embryo preservation of offspring) was: in
winter - 95.2%, in spring - 98.6% and in summer - 97.2%, that is, it was the highest
in spring and the lowest in winter, although the range of variability was
insignificant - at the level of 1.4-3.4%.

The analysis of fertility showed that this indicator was probably the highest
(p<0.001) in spring and summer (respectively 7.1-7.0), and the lowest in winter
(5.9); the biggest difference was 20.34% (100% is the winter period). According to
a similar comparison, the indicator of high fertility was probably the highest
(p<0.05) in spring (61.8 g), lower in summer (61.2 g), and the lowest in winter
(59.9 g); the largest difference was 3.17%. As for the weight of the nest, it was the
lowest in winter (350.4 g), the highest in spring (434.6 g), and in summer - 425.6
g; the largest probable difference is 24.03% (p<0.001).

At the age of 10 days, the largest number of rabbits in the nest was in spring
(6.9 heads), and the smallest - in winter (5.8 heads). In the summer, this indicator
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was at the level of 6.7 goals; the most likely difference was 18.97% (p<0.001). The
highest average live weight of 1 head. young was observed in spring - 134.6 g,
slightly less - in summer (134.5 g), and the lowest - in winter (131.3 g); the largest
improbable difference was 2.51% (p<0.001). At the same age, the highest live
weight of the nest was also observed in spring (923.5 g), and the lowest in winter
(760.6 g); in summer, this indicator was 898.2 g (the largest probable difference is
21.42%).

Similar studies were conducted at the age of 20 days. So, in particular, the
largest number of rabbits in the nest was in spring (6.7 head), and the smallest - in
winter (5.7 head). In the summer, this indicator was at the level of 6.6 goals. The
largest probable difference was equal to 17.54% (p<0.001). When weighing, the
highest average live weight is 1 head. of young animals was in summer - 306.3 g,
somewhat less - in spring (301.8 g), and the lowest - in winter (288.8 g); a probable
difference was observed only in summer - 6.06% (p<0.05). It was also established
that at this age, the smallest live weight of the nest was observed in winter (1648.7
g), and the largest - in summer (2019.7 g); in spring, this indicator was 2010.9 g;
the largest probable difference is 22.5% (p < 0.001).

When comparing the above indicators at the age of 30 days (weaning), the
largest number of rabbits in the nest was in the spring (6.6 heads), and the smallest
- in the winter (5.6 heads). In the summer, this indicator was at the level of 6.5
goals; the largest probable difference was 17.86% (p<0.001). At the same age, the
highest average live weight is 1 goal. of young animals was also in summer - 560.3
g, somewhat less - in spring (533.9 g), and the lowest - in winter (531.5 g); the
biggest probable difference is only in summer at the level of 5.42% (p<0.001).
When weighing the nest, the highest live weight was also observed in summer
(3615.6 g), while in spring this indicator was 3532.3 g, and in winter - the lowest
(2998.8 g); the largest probable difference is 20.56% (p < 0.001).

As practice shows, one of the important factors of reproductive capacity of
females is their milk yield. Our research showed that this indicator was probably
the highest in summer (3188.1 g), and the lowest in winter (2596.6 g); the
difference was 22.78% (p < 0.001). In spring, the milk yield of females was equal
to 3152.5 g. The largest probable difference is 22.78% (p < 0.001).

The analysis of the survival of the young during the period from birth to
weaning showed that this indicator had a slight variability depending on the season
of the year (1.9-2.0%) and was equal to: in winter - 94.9%, in spring - 93.0% and
in summer - 92.9%.

Thus, the conducted studies of the reproductive capacity of females mainly
proved its seasonal variability according to most of the above-mentioned factors.
As a rule, the worst performance of rabbits was mostly in winter and significantly
better in spring and summer.
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Table 2. Reproductive capacity of females depending on the season

‘Winter (n=41) Spring (n=44) Summer (n=39)
Indicator Mim cv.% Mim Cv.% Mim Cv.%
Ultrasound of fetuses 6.210,10 10.61 7.2£0.11%%* 9.74 7.220.08%#* 6.83
Embryo preservation of offspring, % 95.2 98.6 97.2
Multifertility, ch. 5.9+0.15 16.43 7.1 0144 13.09 7.0£0.11°+ 9.58
Greatness, g 59.9+0,63 6.73 61.8+0.54* 5.79 61.2+0.59 5.98
Weight of the nest, g 350.4£6.35 11.60 | 434.657.08%%% 10.81 | 425.6£5.32%%F 7.81
Atthe age of 10 days:
number of rabbits, total 5.8£0.14 15.03 6.9£ 0,13+ 12.22 6.7£0.09k+* 8.50
average live weight of 1 head, g 131.3£1.16 5.68 134.6£ 1.32 6.51 134.5£1.26 5.84
mass of the nest, g 760.6£17.40 14.65 923.5£15.51++F 11.14 898.2£10.78*++* 7.49
Atthe age of 20 days:
number of rabbits, total 5.7£0.14 15.46 6.7£0.12%** 11.54 6.6 0.10%%#* 9.02
average live weight of 1 head, g 288.8+4.87 10.80 301.8+£5.05 11.10 306.3+5.63* 11.49
mass of the nest, g 1648.7£54.72 21.25 2010.9£44.24 %% 14.59 2019.7+49.38%#* 15.27
Attheage of 30 days:
number of rabbits, total 5.6£0.13 15.25 6.6 0.12%+* 11.76 6.5£0.10%*** 9.29
average live weight of 1 head, g 531.5£5.93 7.14 533.9£12.23 15.19 560.314.89%** 5.45
mass of the nest, g 2998.8+84.16 17.97 3532.3£97.69%** 18.35 3615.6+55.21%%* 9.54
Milk, g 2596.6+84.16 17.97 3152.5+81.76%+* 17.20 3188.1+96.96%+* 18.59
Preservation of offspring, % 94.9 93.0 92.9

*p<0,05; Hp<0,01; **p<0,001.

A one-factor variance analysis was conducted to determine the share of
variability in the reproductive capacity of females due to the influence of the
season (Table 3) and showed that the majority of its factors probably had an effect:
fertility - 27% (p<0.001), weight of the nest at birth - 47% (p<0.001); at the age of
10 days: the number of heads in the nest - 27% (p<0.001), the weight of the nest -
36% (p<0.001); at the age of 30 days (weaning of rabbits): the number of heads in
the nest - 26% (p<0.001), the average live weight of rabbits - 5% (p<0.05), the
weight of the nest - 21% (p<0.001); milk yield - 18% (p<0.001).

Table 3. Influence of the season of the year on the reproductive capacity of

females
Indicator Impact share F ]

Multifertility 027 1252 0.001
Mapnificence 0.035 297 0072
Nest weight at birth 047 51.68 0.001
Atthe age of 10 days:

number of heads 027 2159 0.001

average live weight 1 head. 0.03 200 0.034

nest mass 0.36 EENI ] 0.001
Atthe age of 20 days:

number of heads 027 1 0.001

average live weight 1 head. 0.05 319 0.0435

nest mass 024 1843 0.001
Atthe age of 30 days:

number of heads 026 2074 0.001

average live weight 1 head. 0.05 331 0.040

nest mass 021 1629 0.001
Milkyness 0.18 12.83 0.001

BUITYCK/8




EQ®EKTVMBHE KPO/IIBHMIITBO I 3BIPIBHMIITBO

23

Conclusions. The study of indicators of reproductive capacity of females
depending on paratypic factors showed their seasonal variability. According to the
investigated indicators, the highest reproductive capacity of females was observed
in spring, the lowest in winter when kept in a capital unheated room.

A clear tendency to a gradual increase in the reproductive capacity of
females from winter to the onset of summer was revealed. The conducted
dispersion analysis proved the likely influence of the season of the year on the vast
majority of the investigated indicators of reproductive capacity of females.

In industrial farms with a flow system of meat production, the planning of
reproduction of the herd must be carried out taking into account the seasonal
variability of indicators of the reproductive capacity of females in winter
(providing heating of the broodstock).
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Yepracvka docniona cmanyis diopecypcie HAAH m. Yepracu Ykpaina
of.gonchar@gmail.com

Tlpusedeni docnioviceHHs: GIOMBOPHUX AKOCMEL CaMULYb KPOIB Y 3aNeHCHOCHI 10
nopu (ce3omy) poky (3 ypaxyeauHsIM YUHHUKIE MIKDOKIIMAMY) 34 YMOGU KIMKOB020
VIMPUMAHHSL 8 3aKPUMOMY APUMIWEHHI Ma 200i6Ni NOGHOPAYIOHHUM ZDAHYIbOBAHUM
KOMOIKOpMOM. [l GUMIDIOGAHHSL NOKA3HUKIE MIKDOKIMANMY — BUKOPUCTIOBYBABCS
eleKmpoHHULL ananizamop Mikpoxiimamy «EAM-5», pospobrenuil cniepobimuuxamu
Yepkacvkoi docnionoi cmanyii Giopecypcie (namenm Ha KOpUchy mooeiv Ne99874).
HJomicsiuno  eumipiosanuce: memnepanmypa, 60102icnb mMa  AMMOCEEpHUIL  MUCK
NOGIMpsL, a MAKOIC OCEIMACHICMb I 11020 2a306Ull CKIA0 (KOHYEHMPAYIsL 8Y2NeKUCTIO20
2asy).

Bcmanoeneno, wo memnepamypa nogimpsi 6 npumityenti OJisi ympumanHsi Kpoiie
be3 onanenns 3umky oopieriosas 4,8°C euwe nyis (306ni - +2,3°C), wo 3HauHo nudicye
donycmumoi Hopmu. 3 npuUxo0oM 6ecHu GIONOGIOHO memnepamypa  niosUULyeanacs i
nepebyeana 6 medxcax 12,9°C y kpinvuamnuxy ma 10,4°C - 306ui. Yiimky yeii nokazHux
V npumienHi 6 cepeoHbomy cmanogus 6ionogiono 22,4°Ci 23,0°C.

Jlocnioswcennss noeimps 8 KpibYamHUKY MAKONC NOKA3AMU  NepesuLLeHHs
00oNyCMUMUX HOPM i 30 NOKA3HUKOM GIOHOCHOI 8o02ocmi axk 63umky (86,9%), mak i
secroto (78,0%), wo ceiduums npo nopyuwienns cucmemu eenmuniyii.  Oonax 3
NOMENIHHAM CHOCMEPI2anach MeHOeHYisi 00 3HUMCEHHA Yb020 NOKA3HUKA GNIMKY —
60,2%.

Amnaniz pieHs y2neKuciozo 2azy 8 NPUMILeHHI 3acei0Hus, wio GiH 3HAXOOUBCS 8
Odonycmumux Hopmamu mexcax — 970 ppm e3umky, 982 ppm — eecroro ma 1210 ppm —
enimky. Ilpu ananizi ammocghepro2o mucky GUAGIEHO, WO 8 YCI Ce30HU POKY 306HI 6iH
haxmuuno suaxoouscst na pini 751-154 ym pm. cm.

Amnaniz oceimaenocmi 6 npumityeHHi nio yac ceimI08020 nepiody NOKA3as, o
cepedbo0060sULl nokasHuk piensasces 47,5 Jlk yzumky, 81,5 Jix — eecnoro ma 87,8 Jik —
enimKy, moomo 6 OLbuocni GUNAOKIE 6iON0GI0A8 OONYCHIUMUM NAPAMEMPAM 3d
BUKTIFOYEHHAM 3UMU.

Ananiz baeamonnionocmi 3aceiouus, wo 6ipociono Havsuwum (p<0,001) yeti
NOKA3HUK XAPAKMepu3y8ascs 8eCHO0 Ui Jiimom (8ionosiono 7,1- 7,0 2on.), a natiHudcuum
— e3umky (3,9 eon.); naubinvwa pisnuya cxiana 20,34% (3a 100% e3amo 3umosuii
nepiod).  3a aHanociuHoco NOPIGHAHHA NOKASHUK 6eIUKONTIOHOCMI 0)8 8IpO2iOHO
navguum (p<0,05) gecroro (61,82), merwium nimom (61,2 ), a natiHudM*CYHUM — 3UMOIO
(59,9 ), naubinvwa pisnuya cmanosuna 3,17%. Lo src cmocyemves macu enizoa, mo
HauHuoicuoro oHa Oyna e3umky (3504 2), a natisuworo — eecroro (434,6 2), enimky —
425,6 2; natibinowa sipociona pisnuys — 24,03% (p<0,001).

Knrouoéi cnosa: kponi, camuuyi, MiKpoKnimam, ce3oH pPOKy, memnepamypa
noeimps, 60102icmo nogimps, océimienicms, 6a2amonioHicnb.
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FEATURES OF SELECTION AND BREEDING IN POPULATIONS OF

SILVER-BLACK FOX AND POLAR FOX CAGE BREEDING
Havrysh O.
Boyko O.
Orel S.
Nevesenko A.
Yepkacwka docniona cmanyis biopecypcie HAAH bioresurs.ck@ukr.net

Based on the results of a retrospective analysis of the breeding of the silver-
black fox and the polar fox of the animal husbandry of the Cherkasy Regional
Consumer Union, a study of the variability and nature of the inheritance of
breeding traits by animals in a number of generations was conducted, the breeding
value was determined and the optimal schemes for the formation of families of fur
animals were substantiated. The results of studying the genealogical structure of
the polar fox population confirmed the presence of 25 lineages and 110 families.
For the silver-black fox population, this indicator was the presence of 37 lineages
and 120 families, which constitute the core of the population.

In the conditions of this animal husbandry, the degree of realization of the
genetic potential in the populations of fur animals is a high level of this indicator -
87.1-95.0%. The maximum values of this indicator are noted for quality indicators
of fur, since the variability of this feature between generations is insignificant. A
higher difference was traditionally observed for the body size indicator and for
such an indicator of reproductive capacity as fecundity of females - 87.1-88.0%.
The latter in the descendants was 0.28-0.68 goals. lower than the similar value for
herd and pedigree, respectively.

It was established that in the vast majority of cases of growth of the
indicator, the calculated coefficient increased in the first generation relative to the
parent herd and slightly decreased in the next generation, which may be due to a
higher level of variability of traits caused by genetic splitting of the trait in the next
generation.

The maximum values of phenotypic consolidation were registered according
to the body size indicator - 0.64-0.88 points. The minimum value was registered for
the population of polar foxes, respectively, the maximum value of the indicator was
registered for the first generation of silver-black foxes.

The progenitors of the lines in the polar fox population were characterized
by a fairly wide range of the breeding value index - 39-146 points. The main share
of breeders (10.61-23.48%) had a score within 139-144 points. For female heads
of families, this indicator was: 14.72-35.85% - 141-143 points, in general, the
range for the indicator of tribal value was within 139-146 points. The established
indicators for the silver-black fox population have a distribution of the share of
breeders and progenitors close to normal. Among males participating in the
selection process, the maximum share of animals 10.81-21.62% had 141-144
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points according to the evaluation results, for females this indicator was registered
for animals evaluated 139-14 points (10.0-28.3 %).

For polar foxes, the maximum coefficient of phenotypic consolidation of
young (77-81%) was registered with the following variants of the combination of
pairs - AXA, BxB, CxC, the minimum (62%) with heterogeneous selection - CxA,
respectively. A similar trend was observed in the population of silver-black fox
animals, the maximum values of consolidation of young by a set of traits were
registered in animals whose parents, according to the results of the evaluation,
were combined in the following variants: AxA, BxB, CxC, the coefficient of
phenotypic consolidation — 72-83%. The minimum values were recorded with a
heterogeneous combination of pairs - 62-70%.

Key words: fox, fox, breeding, crossing, selection traits, heredity,
phenotype, consolidations.

Introduction. Fox and polar fox, along with American mink, are
traditionally the main species of fur animals bred on specialized farms [2,3, 6, 10,
15]. In the conditions of animal farms, ore (Mulpes vulpes, L), silver-black foxes
and intermediate variants of their combination and colored forms (grey-dush,
bastards, platinum, etc.) are bred, the situation is similar with the arctic fox-fox
(Vulpes lagopus, L), colored the forms of which are silver, veil, white muzzle,
shadow [3, 7-13]. However, unlike mink, the color spectrum of these types of fur
animals is much narrower. The selection process of forming animals with high
productivity indicators in the farms of Ukraine lasted more than 85 years [4, 5, 7].
However, as in mink foxes and foxes, there is a fairly high variability in terms of
selection indicators and relatively low coefficients of inheritance of traits, which
requires breeders to find new ways of evaluation and schemes for selecting pairs
based on knowledge of the effects of genotype factors and paratypic factors [3, 5 -
7, 11]. In the animal husbandry of Ukraine, there is a tendency to decrease the
number of populations of the silver-black fox and fox, the share of animals of
domestic breeding, which are adapted to the conditions of keeping and feeding, are
characterized by large sizes and high reproductive capacity, which in the future
will cause the loss of unique aboriginal genotypes of fur animals [6 ].

Topicality. Long-haired species of fur animals (fox and fox) traditionally
occupy less than 1% of the fur raw material market [14-15]. However, fur raw
materials are in stable demand at auctions in the European Union and the United
States, as evidenced by the results of the auctions. Therefore, the work aimed at
researching the peculiarities of selection and breeding work in the populations of
the silver-black fox and fox under different breeding schemes is an urgent issue
today.

The purpose of the study is to investigate the peculiarities of the selection
process in the populations of silver-black foxes and caged foxes.

Materials and methods. The study of the peculiarities of the selection
process in the populations of the silver-black fox and cage-breeding fox was
carried out in the conditions of animal husbandry of the Cherkasy Regional
Consumer Union, based on the results of a retrospective analysis of the selection
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indicators of the formation of productivity (body size (BS), fur quality (FQ), the
quality of the color of the fur (QF), the fecundity of females (FF)) for the period
2016-2018.

The heritability of selection and genetic traits across generations of mink
was determined by methods of doubling the correlation coefficients along the
"mother-daughter” path (h?= 2r) and calculating the indicator of the strength of the
father's influence on the variability of these indicators of daughters by one-factor
variance analysis, the latter characterize different ways of hereditary control of the
development of traits in descendants

The coefficient of phenotypic consolidation was calculated according to the
method of Y. Polupan, according to the formula:

K=1-%- @

O,

where or - is the root mean square deviation of the evaluated group of
animals for a specific characteristic, o3 are the same indicators of the general
population [5].

On the basis of the average values of the investigated indicators and the
selection effect, the degree of realization of the genetic potential of productivity
was calculated for each quantitative trait, according to the formula:

S, =%+A o

where, X is the average value of the trait in the population; A is the expected
selection effect for the trait in the next generation.
The expected selection effect was determined by the following formula:

A=Sd*h’
©F

where, Sd is the selection differential, according to the studied trait; h2 is
the trait heritability coefficient.

The basis of the improvement of the kernel optimization method is the
equation of the BLUP method for estimating the breeding value of breeders, which
has the following form:

y =m + hj + Xi + sk + aijx + €, (4)

where m is the average value of the trait, hi is the fixed effect of the herd, xi
is the average value of the studied trait in daughters, sk is the fixed effect of the
breeding season, aijkl is the additive genetic effect of the animal, eijkl is the
residual effect.

Indices of breeding value of breeders, which was calculated according to the
following formula:

Tov = Yost Yigt Yqrt+ Yws<+ yir (5)

where Yps is an estimate based on body size, yr is an estimate based on fur
quality, yqr is an estimate based on color quality, ys is an estimate based on
reproduction ability. Thus, the specified formula reflects the total effect of the
effects of the breeder on the realization of performance indicators in daughters [10-
13].
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The received research materials will be processed using the methods of
mathematical statistics using the software package "Statistica - 12" and Excel
(Microsoft Office 2007)/

Research results and their discussion. The results of the study of the
genealogical structure of the population of fur-bearing animals of the studied farm
indicate that, unlike mink, whose number in the farm is more than 98%, the
population of silver-black fox and fox in this farm is insignificant. After studying
the genealogical structure of the fox herd, 25 lines and 110 families were found,
which, in view of the careful selection, were characterized by excellent evaluation
indicators according to the results of the grading and, accordingly, according to the
grading data, belonged to the 1st class (Table 1) [1].

Table 1. Structure of the polar fox population and selection and genetic
potential created by purebred breeding

Population of females Breeding indicators Producti | Level of
Number number vity of | realization
Selection traits | oflines - | main herd of sd 2 A st daughter | of genetic
25 - 320 families s(n= | potential,
-110 160) %
BS 75,2 68.9 72.1 0.12 0,17 0,003 69,1 67.1 39.6
FQ 5 5 5 0 0 0 5 4.8 96.0
QF 5 5 5 0 0 0 5 4.6 92,0
FF - 6.12 6.8 0.67 | 0,01 | 0,005 6.61 5,97 88.0

The body size of males and females of purebred polar foxes was 72.1-75.2
cm on average, the herd average was 3.2 cm lower, and the offspring, assessed
during the boning period by 5 cm, had a degree of realization of the genetic
potential of productivity equal to 89 .6%. Also, taking into account the peculiarities
of the biology of reproduction of fur animals, the percentage of realization of the
genetic potential of reproductive ability in the offspring was relatively low - 88%,
the average value of the indicator was 5.97 goals, which is 0.15-0.83 goals less
compared to the similar indicator for herd and females of selected families.

Table 2.The results of the study of the population structure of the silver-black
fox of this farm are shown in

Population of females Breeding indicators Producti | Level of
Number number vity of | realization
Selection traits | of lines - | main herd of sd 2 A st daughter | of genetic
37 - 280 families s(n= | potential,
-120 167) %
BS 74.6 65.1 68.3 0,09 | 0,12 | 0,003 66.4 66,80 88,61
FQ 5 5 5 0 0 0 5 4,80 95.00
QF 5 5 5 0 0 0 5 4,60 93.00
FF - 6.17 6.57 0.67 | 0,01 | 0,005 6.61 5.89 87,07

The given data indicate that the basis of the pedigree at the time of the study
consists of 37 lines and 120 families. The average indicator of the body size of the
breeders is 74.6 cm with excellent values of the fur assessment. For females, this
indicator was 68.3 c¢cm, the animals selected for breeding had the maximum fur
rating according to the scoring data - 5 points.
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The study of the degree of realization of the genetic potential of
productivity by the offspring confirmed the high level of this indicator - 87.1-
95.0%. The maximum values of this indicator are noted for quality indicators of
fur, since the variability of this feature between generations is insignificant. A
higher difference was traditionally observed for the body size indicator and for
such an indicator of reproductive capacity as fecundity of females - 87.1-88.0%.
The latter in the descendants was 0.28-0.68 goals. lower than the similar value for
herd and pedigree, respectively.

Examining the indicator of phenotypic consolidation across several
generations, it was established (Table 3) that in the vast majority of cases, the
calculated coefficient increased in the first generation relative to the parent herd
and slightly decreased in the next generation, which may be due to a higher level of
variability of traits caused by genetic splitting of the trait in the next generational

Investigating this indicator in terms of selection traits, it was established
that the maximum values of phenotypic consolidation were registered according to
the body size indicator - 0.64-0.88 points. Moreover, the minimum value was
registered for the population of foxes, respectively, the maximum value of the
indicator was registered for the first generation of silver-black foxes.

Table 3. Level of phenotypic consolidation of minks of the studied groups,

points
Population of females Breeding indicators Producti | Level of
Number number vity of | realization
Selection traits | oflines - | main herd of ad 02 A st daughter | of genetic
37 - 280 families s(n= | potential,
-120 167) %

BS 74,6 65,1 68.3 0,09 0.12 0.003 66.4 66,80 88.61

FQ 5 5 5 0 0 0 5 4,80 95.00

QF 5 5 5 0 0 0 5 4,60 93,00

FF - 6,17 6,57 0.67 0.01 0.005 6.61 5.89 87.07

Also, high values of this indicator were recorded for the qualitative
characteristics of fur - 0.71-0.74 points. It is worth noting that the populations of
the silver-black fox had a higher level of consolidation for this trait compared to
the fox.

Setting the consolidation coefficients for each of the breeding traits makes it
possible to calculate the average number of herd consolidation by breeding
direction. For the fox population, this indicator was 0.68-0.70 points, this indicator
was slightly higher for the studied fox population - 0.76-0.80 points (due to the
high values of the coefficient for the main characteristics).

In order to establish the efficiency of breeding fur animals by lines, the
breeding value of the progenitors of lines and families was evaluated. the results of
the study and the set values of the score for this indicator are shown in Table 4.
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Table 4. Distribution of fur animals lines and families of the studied groups
according to the indicator of breeding value

Ne Iy Populations of fur animals
polar fox silver-black fox
number of lines number of families number of lines number of families
n % n % n % n %

1 139 7 28 17 15.45 4 10,81 27 22,50
2 140 5 20 34 30.91 3 8.11 34 28.33
3 141 2 8 21 19.09 4 10,81 21 17,50
4 142 3 12 15 13.64 7 18,92 17 14,17
5 143 2 8 14 12,73 8 21.62 12 10.00
6 144 3 12 4 3.64 8 21.62 3 2.50
7 145 2 8 5 4155 2 541 5 4.17
8 146 1 4 - - 1 2,7 1 0.83

Together 25 100 110 100 37 100 120 100

The progenitors of the lines in the polar fox population were characterized
by a fairly wide range of the breeding value index - 39-146 points. The main share
of breeders (10.61-23.48%) had a score within 139-144 points. For female heads of
families, this indicator was: 14.72-35.85% - 141-143 points, in general, the range
of the indicator of tribal value was within 139-146 points.

The established indicators for the silver-black fox population have a
distribution of the share of breeders and progenitors close to normal. Among males
participating in the selection process, the maximum share of animals 10.81-21.62%
had 141-144 points according to the evaluation results, for females this indicator
was registered for animals evaluated 139-14 points (10.0-28.33 %).

The study of the index of the breeding value of the ancestors and the level
of phenotypic consolidation according to the set of traits in the descendants makes
it possible to analyze the results of the pairing of couples in order to determine the
optimal combination of lines and families in the process of creating a population of
descendants that will maximally satisfy the requirements of the target standard and
have the maximum value of phenotypic consolidation in the future .
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Table 5. The degree of phenotypic consolidation of fur animals obtained with
different variants of combinations of parents according to the breeding value

index
The value of the index of the The degree of phenotypic consolidation in
Groups off I female/type of crossing offspring according to a set of traits
minks & A B C
1 o Jiis
1 I 11
A
AXA AxB AxXC 0.81 0.64 0.04
o <141
< B BxA BxB BxC 0.69 0,77 0.63
%’ 142-144 ’ i i
A C
CxA CxB CxC 0.62 0,66 0.81
145-147 b
# A
Bl 2141 AxA AxB AxC 0.83 0,65 0.64
4
B
= BxA BxB BxC 0.70 0.75 0.64
z 142-144
< c CxA CxB CxC 0.62 0,71 0,72
“ 145-147 x : \ .

For polar foxes, the maximum coefficient of phenotypic consolidation of
young (77-81%) was registered with the following variants of the combination of
pairs - AXA, BxB, CxC, the minimum (62%) with heterogeneous selection - CxA,
respectively.

A similar trend was observed in the population of silver-black fox animals,
the maximum values of consolidation of young by a set of traits were registered in
animals whose parents, according to the evaluation results, were combined in the
following variants: AxXA, BxB, CxC, the coefficient of phenotypic consolidation —
72-83%. The minimum values were recorded with a heterogeneous combination of
pairs - 62-70%.

Conclusions. In the conditions of this animal husbandry, the degree of
realization of the genetic potential of foxes and foxes, regardless of the pairing
scheme, is quite high at 87-96%. The maximum researched indicator turned out to
be 95-96% for such a breeding trait as fur quality. The minimum degree of
realization of the genetic potential is marked by the indicator of multiple fertility of
females of 88-87%.

The use of the BLUP-method of estimating the breeding value of male
breeders makes it possible to rank breeders according to selection and genetic
characteristics, and to select animals to improve the created population. The
breeding value index makes it possible to select for further reproduction animals
with the maximum value estimate. This indicator for the studied populations was
139-146 points and had a distribution close to normal. The selection of pairs for
reproduction, taking into account the calculated selection indices, makes it possible
to obtain a population of animals with a high level of phenotypic consolidation
according to the set of traits - 68-80%.

The maximum values of phenotypic consolidation in the offspring of
animals were observed during the homogeneous selection of pairs according to the
breeding value index of male and female fur animals. Thus, the use of the breeding
value index in fur breeding makes it possible to select and form pairs for the next
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reproduction with maximum efficiency, in terms of realizing the genetic potential
of animals in subsequent generations. Knowledge of the nature of the inheritance
of traits and the level of their manifestation will allow to form a population of fur
animals, the selection indicators of which will correspond to the selected selection
tasks.
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YK 636.934.082

OCOBJMBOCTI CEJEKIINHO-IIJIEMIHHOI POBOTH B
HOIYJISIIAX CPIBJISICTO-YOPHOI JIMCHUIII TA IECIIB
KJITKOBOI'O PO3BEJIEHHSA

laBpum O.M. — kanoudam c-2 Hayx,

Boiiko O.B. — kanouoam c-2 nayx,

Open C.A. - kanouodam exoH. HayK

Hesecenko A.B. - kanouoam exon. nayx

Yepracwvra docriona cmanyis 6iopecypcie HAAH  bioresurs.ck@ukr.net

3a pesynomamamu pempocneKmusHo20 aHanizy po3eeOeHHs cpibaicmo-
yoproi aucuyi ma necys 36ipococnodapcmea Hepracvkoi 06ICHONCUBCHIIKU
npo8edeHo OOCHIONHCEHHA MIHAUBOCI MaA Xapakmepy YCNAoKY8aHHs CeNeKYiliHux
O03HAK meapuHamMu 6 psodi NOKONiHb, BUSHAYEHO NIEMIHHY YIHHICMb ma
O0OIPYHMOBAHO ~ ONMMUMATBLHI  CXeMU  (POPMYSAHHA POOUH  XYMPOBUX  38ipis.
Pesynomamu eusyenns ceneanociuHoi cmpykmypu RORyIsyii necyie 3aceioyunu
HasieHicmo 25 ninit ma 110 pooun. [lns nonyaayii cpiOasicmo-yopHoi aucuyi
OaHuil NOKA3HUK cmanoeue Hasenicmv 37 ninii ma 120 pooun, axi cmanoeisimo
niem ’ss0po nonyiayii.

B ymosax oanozo 36ipococnodapcmea cmyninb peanizayii 2eHemuuHo20
nomenyiany y NOnysyiti Xymposux 36ipie gucoxuil pisens 0anozo nokasiux — 87,1-
95,0 % MaxcumanvHi 3HaYeHHA OAHO20 NOKA3HUKY GIOMIUEHO 34 AKICHUMU
NOKA3HUKAMYU Xympa, OCKIIbKU MIHAUBICIb 34 0AHOIO 03HAKOIO MIdiC NOKOJIHHAMU
He3nauna. Buwa pisnuys cnocmepieanacsa mpaouyiino 3a NOKA3HUKOM pPO3MIpY
mina ma NOKA3HUKOM MAKUM NOKAZHUKOM GiOMEOpPIOeaNbHOI 30amHOCMI 5K
naionicme camox — 871,1-88,0 %. Ocmanuii y nawaokie susisuscsi na 0,28-0,68
20J1. HUMICYUM HIHC AHANO2IYHEe 3HAUEHHS N0 CMaody ma NaemMaopi 8iON08ioOHO.

Bcmanoeneno 3a nepegadcnoi Oinvuiocmi 6unaoxie 3p0Cmanisa NOKAZHUKY,
po3paxosanuil  Koepiyicnm  3pocmag 6  NEPUIOMY  NOKOMIHHI  8IOHOCHO
6amvKiecbko20 cmaoa ma O0ewjo 3HUICYBABCA 8 HACMYNHOMY NOKOMIHHI, WO
MOJICTIUBO 3VMOBIEHO BUWUM DIBHEM MIHAUBOCTI O3HAK 3YMOGIEHUX 2eHEeMUYHUM
PO3WensieHHAM O3HAKYU 8 HACHYNHOMY NOKOJIHHI.

Maxcumaneni 3HauenHa ¢heHomunosoi KOHconiOayii 3apeecmpogaHo 3d
nokasuukom posmipy mina — 0,64-0,88 6anis. Minivanehe  3nauenms
3apeecmposano  Oisi  nonyaayii necyi, GiON0GIOHO MAKCUMAIbHE 3HAYEHHs
NOKA3HUKY 3apeccmpogane y nepuioz0 NOKOMHHA JUCUYb CPIOIACMO-4OPHO2O0
3a6apenenHs.

Pooonauanenuku ninit 6 nonynayii necyie Xxapaxmepusysanucsi OOCUMb
WUPOKUM THMEPBANIOM po3maxy I[HOekcy naeminHoi yinnocmi — 39-146 oOanie.
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Ocnosua wacmka naionuxie (10,61-23,48 %) manu oyinky 6 meaxcax 139-144
banis. /11 pooonauanvruyb pooun Oanuil nokasHux cmarosus: 14,72-35,85 % -
141-143 6anis, 3aeanom po3max 3a NOKA3ZHUKOM NAEMIHHOL YIHHOCMI 3HAXOOUBCSL 6
medxcax 139-146 banis. Bcmanoeneni nokazuuxu 0t nonyaayii cpioiscmo-4oproi
JUCUYI MAromb po3noodil Yacmku NAIOHUKIE Ma POOOHAUANbHUYbL HAOIUNCEHUL 00
Hopmanvnozo. Ceped camyis, wo 6epymv yuacmv y CeneKyitiHomy npoyeci
Mmakcumanvha yacmxa meapun 10,81-21,62 % manu 3a pezyromamamu OyiHKu
141-144 6anie, on camox Oauuil NOKA3HUK OYNI0 3apeecmpo8aHo Ol MEapuH
oyinenux 139-14 6anu (10,0-28,3%).

Il necyie maxcumanvhuii  Koeghiyienm  BeHomunoeoi KOHConoayii
monoousxy (77-81 %) sapeccmposano npu nacmynuux eapianmax nOEOHAHHsL nAp
- AxA, BxB, CxC, minimanonuii (62 %) npu cemepoecennomy niobopi — CxA
6i0nogiono. B nonynayii meapun cpibnscmo-uopHoi aucuyi cnocmepieanacs
AHANO2IYHA MEHOCHYIs, MAKCUMAIbHI 3HAYEHHS KOHCOMOAyii MONOOHSKY 34
KOMNJIEKCOM O3HAK 3apeccmpo8aHo y meaput, OamvKu sKux 3a pesyrbmamamu
OYiHKU noeonyeanucs 6 Hacmynnux eapiammax: AxA, BxB, CxC, xoegiyienm
Genomunogoi konconioayii — 12-83 %. Minimanvui 3navennsa peecmpysanucs npu
2emepozennomy noconanti nap — 62-70 %.

Knrouosi cnoea: nucuys, neceup, pO036e0eHHA, CXPEULYEAHHS,
ceneKyitini 03HaKU, YCNAOKY8AHHA, (heHOmUN, KOHCONIOayii.
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ESTIMATING THE BREEDING VALUE
OF RABBITS POLTAVSKASILVER BREED BY BLUP METHOD
E. Shevchenko
O. Honchar
Cherkassy Experimental Station of Bioresources of NAAS bioresurs.ck@ukr.net

A comprehensive assessment of breeding value of the Poltavska Silver
rabbits breedhas carried out using by the method of Best Unbiased Linear
Prediction (BLUP).The following factors were included in the BLUP model:
average daily gains in live weight of offspring obtained from a tested male in the
period 45-90 days, feed costs per unit gain offspring’s obtained from a tested
males in a period of 45-90 days, average weight of a pair of young carcasses
obtained from tested male at the age of 90 days, fertility and survival of rabbits
(daughters), randomized factor of year(three levels) and season of the year (four
levels).The model also has included polymorphic variants of rabbits myostatin
gene and progesterone receptor (three levels).

It was established that the highest value of the breeding value had the males
Snow, Long and Fox, whose BLUP indices were 4.1; 7.3 and 0.9 times higher than
the average value.At the same time, the highest values of the breeding value in
terms of the reproductive qualities of the daughters had the following males:
Snezhok, Long, Bach and Fox (4.5, 2.8, 1.5 times higher than the average
value).Based on the values of RBV index (Relative Breeding Value), Poltavska
Silver rabbits were assigned the following categories: Snow, Long and Butch were
assigned to male improvers, Fox, Cooper - to neutral males, and Dexter, Mini - to
aggravators. Correlation analysis has carried out, calculated among the
PoltavskaSilver breed rabbits between the BLUP indices, the selection-genetic
index and the phenotypic indices of their daughters.There was a high and in many
cases was reliable correlation between these indicators (r = 0.71 — 0.82).These
researches make it possible to carry out highly accurate selection and breeding
evaluation in rabbits, breeding with the aim of identifying true genetic potential of
animals and predicting the productive qualities of their offsprings.

Keywords : rabbits, breeding value, Best Unbiased Linear Prediction,

myostatin gene, progesterone receptor.

An important feature of breeding programs for farm animals, in particular
rabbits, is increasing the genetic potential of the population. It can be achieved by
intensive use of animals with high genetic value. Today, it is quite difficult to
accurately predict the true characteristics of quantitative and qualitative traits of
animals based on their association with polygenic influence. So far, the use of
phenotypic indicators of animals from the population is the only possibility of
forecasting their genetic potential [1 - 4].

Evaluation of the breeding value of rabbits is necessary for the correct
translation of the quality of the hereditary component into a numerical expression.
At the same time, the breeding value of animals, with the exception of signs that
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can be detected today with the help of DNA markers, cannot be directly
measured[5, 6]. This necessitates the development of appropriate statistical
methods that, on the basis of one's own performance (phenotype), allow us to draw
a conclusion about the genetic predisposition to a certain performance - breeding
value [7].

Recently, BLUP evaluation of rabbits includes the effects of individual
genes that has associated with economically useful traits. It is necessary to increase
the efficiency of selection in rabbit breeding, a complex genetic evaluation of
animals is carried out, taking into account the effects of loci of quantitative traits
and additive polygenic effects [8 - 10]. The main advantages of determining the
breeding value of rabbits using the BLUP method over traditional assessment
methods are as follows: information obtained from all known relatives and the
entire population of breeding animals is used, estimates are adjusted for all
environmental factors that are included in the model, with the help of statistical
corrections, estimates of the breeding value of parents are adjusted to the breeding
value of mothers and vice versa, which is especially important in rabbit breeding,
where purposeful selection takes place, the breeding value of unborn offspring is
determined by the average breeding value of parents, which is the basis for
breeding planning, breeding value estimates of each generation include genetic
changes (progress) accumulated in previous generations[11].

Relevance. Determining the breeding value of rabbits together with the
BLUP method will improve the efficiency of selection of breeding material and the
accuracy of genetic evaluation of rabbits, taking into account phenotype factors.

The goal of this work was —evaluation of the breeding value of rabbits of
the Poltava silver breed according to the BLUP method.

Materials and methods of research. Theresearch was carried out on the
basis of the experimental farm of Cherkassy Experimental Station of Bioresources
of NAAS.

Experimental rabbits of the Poltava Silver breed were kept in battery cages
with an area of one compartment of 0.54 m2. At the same time, the mother herd
and the weaned young were kept separately. The cages were equipped with
suspended hopper feeders for granulated compound feed. Animals were watered
through auto-drinkers.

Young animals were separated by sex and kept in cages with 3-4 heads in a
cage after weaning at 45 days, Males at the age of 3 months after selection based
on live weight were placed in individual cages until reaching the age of breeding
use - 150-160 days.

Feeding of rabbits in the farm was carried out taking into account for
nutrients according to the live weight, age, sex and productivity of the animals. For
feeding rabbits in the farm, granulated compound feed was used all year round,
which contained: concentrated fodder, grass flour, feed additives of animal origin,
mineral substances and premixes.

Optimal microclimate parameters (constant temperature, relative humidity,
air movement speed) were maintained in the room of the crawler farm. Lighting
was artificial with a duration of 16 hours.
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The meat productivity and reproductive capacity of rabbits has determined
according to zootechnical records in accordance with the "Instructions for
bonituvannya of rabbits" [12].
The following formula was used to estimate the breeding value of rabbits
based on the BLUP "animal model" taking into account the effects of individual
genes:

y=XB+Wg+7Za+e

where y is a vector of observations, b is a vector of fixed effects; g — vector
of fixed effects of genotypes of a separate locus; a — vector of random additive
genetic effects; e — vector of residues; X, W, Z are the corresponding matrices.

The following factors were included in the BLUP model: average daily
gains in live weight of offspring obtained from a tested male in the period 45-90
days, feed costs per unit gain offspring’s obtained from a tested males in a period
of 45-90 days, average weight of a pair of young carcasses obtained from tested
male at the age of 90 days, fertility and survival of rabbits (daughters), randomized
factor of year (three levels) and season of the year (four levels). The model also has
included polymorphic variants of rabbits myostatin gene and progesterone receptor
(three levels).

To compare the breeding value of different male rabbits by traits, the
relative breeding value (RBV, %) indicator was used, which was calculated
according to the formula:

RBV = (BV + P) = 100

where P is the average productivity of the daughters of all males;BV is the
breeding value determined by the BLUP method

Blood has isolated from the ear vein of rabbits and used for molecular
genetic evaluation of rabbits for myostatin and progesterone receptor. Isolation and
electrophoretic separation of DNA restriction fragments was carried out according
to generally accepted methods. Primers were used to amplify the rabbit myostatin
gene [13]:

F: 5-TAACTGAAAAGAACCCTCTAGTAGC -3

R: 5'- TCGGTAGTTGTTTCCCACTTT -3

Primers has used to amplify the rabbit progesterone receptor gene [14]:
F:5’- GAAGCAGGTCATGTCGATTGGAG -3’

R:5'- CGCCTCTGGTGCCAAGTCTC -3'

Covariance components were calculated using REML-method algorithms of
the GenStat 12.1 software package. The breeding value of animals was determined
by the BLUP "animal model" method using the BLUPF90 program package [15].

Resultsofresearch.The results of the BLUP assessment of animals based on
the trait "average daily growth", which includes the factor of genotype
(polymorphic variants of the myostatin gene, 3 levels were used) has presented in
table. 1.
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Table 1. Results of BLUP assessment of Poltavska Silver male rabbits by
different genotypes (polymorphic variants of the MSTN gene)according to the
quality of the off springs

Name | Genotype Count of Avmﬁzl?g"lﬁlémgfog wih of BWV+ for genetic RBV, REL,
daughters base % %
Snizok CcT 108 3940,2 +0,199 101.0 | 63,0
Long cc 101 37+0.3 +0,357 101.0 63.7
Mini CT 86 3840.3 -0.069 99.8 63.5
Batch cC 97 35+0,2 -0,040 99.9 63,7
Kuper ccC 96 35+0,2 -0,153 99.5 63.6
Fox CT 91 38+0.3 +0,046 100.5 75.9
Dexter TT 88 35+0.2 +0,000 100.1 63.0

Note: BV is the breeding value of rabbits, which includes the genotype
factor; RBV —relative breeding value; REL is the reliability of the estimation of
breeding value

According to the obtained data, the highest value of the breeding value had
the males Snizhok, Long and Fox, whose BLUP indices were 4.1; 7.3 and 0.9
times higher than the average value.

It should be noted that the reliability indicator of the assessment of the
breeding value of rabbits fluctuated within the limits of lim = 63.0-75.9. The
highest value was noted in the male Fox (+10.7% of the average value), and the
lowest in Snow White and Dexter (-2.2% of the average value). This feature of the
variability of the BLUP-estimation reliability coefficient is of primary importance
when selecting rabbits based on a set of traits.

Based on the same sample of animals, the breeding value of male rabbits of
the Poltava silver breed was investigated based on the reproductive characteristics
of the daughters. The sign taken into account was the number of rabbits weaned at
the age of 35 days, as it characterizes the maternal qualities of female rabbits,
which are the main component for the characteristics of herd reproduction.

The results of the assessment of the breeding value of male rabbits of the
PoltavskaSilver breed according to the reproductive characteristics of the daughters
are presented in the table 2.
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Table 2. Results of the BLUP assessment (breeding values) of
PoltavskaSilver breed rabbits based onthe reproductive characteristics of

daughters
N Count of lf?ﬂll’;{fl‘l"; z’:spla“t"d at 35 days for 1 BVz forgenetic | RBV, | REL,
ame daughters } base % %
Snizok 108 6.220.5 40,140 1023 | 668
Long 101 57204 40,087 1015 | 66.5
Mini 86 5.240.5 -0.085 984 | 67.7
Batch 97 5.540.5 50,047 1009 | 66.5
Kuper 96 5,604 +0,015 1003 | 67.7
Fox o1 5,4£0,4 +0,045 100.7 | 78.1
Dexter 88 5.020.5 0,035 1023 | 668

Note: BV is the breeding value of rabbits, which includes the genotype
factor; RBV —relative breeding value; REL is the reliability of the estimation of
breeding value

The highest breeding value values were males: Snizhok, Long, Batch and
Fox (4.5, 2.8, 1.5 times higher than the average value).

The reliability of the estimation of the breeding value varied between 66.5
and 78.1%, while the highest value of this indicator was noted in the Fox male, and
the lowest in Batch.

Based on the values of the RBV index of relative breeding value, male
rabbits of the Poltava silver breed were assigned the categories indicated in the
table. 3.

According to the analysis of the ranking of male rabbits into categories
according to the BLUP index (average daily gains and reproductive qualities of
daughters), the following results were obtained. Snowhball, Long, and Butch were
classified as male improvers, Fox, Cooper as neutral, and Dexter, Minnie, as
detractors.

To evaluate the effectiveness of BLUP, the correlation coefficients of the
breeding value of male rabbits with the selection and genetic index and the average
phenotypic performance of their daughters were calculated. At the same time, the
closer this indicator approached to one, the higher the efficiency of using the
BLUP method.
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Table 3.Distribution of categories of Poltavska Silver rabbits by relative
breeding value values, RBV

Breeding value of rabbits Category
RBV=ARBV+2*SDRBV ) o
(likely enhancers)
+
ARBV +2*SDRBV=RBV=ARBV +0,75*SDRBV
(enhancers)
0
ARBV +0.,75*SDRBV>=RBV=ARBV - 0,75*SDRBV
(neutrals)
ARBV-0.75*SDRBV=RBV=ARBV - 2*SDRBV )
(aggravators)
ARBV-2*SDRBV>RBV . -
(likely aggravators)

The results of the correlation analysis calculated among male rabbits has
presented in the table. 4.

Table 4.Correlation dependence of BLUP indices ofPoltavskaSilver
rabbits (males), average productivity and reproductive capacity of their

daughters
BLUP-index Productivity, reproductive capacity of danghters | Selection-genetic index
Productive qualities +0,71* +0,82*
Reproducible qualities +0,78* +0.67

It should be noted that there was a high and, in many cases, reliable
correlation between the BLUP indices, the breeding and genetic index and the
phenotypic indices of their daughters.

Thus, in modern conditions, improvement of selection and breeding work in
rabbit breeding is impossible without the use of accurate breeding value
assessment methods (index and BLUP assessment), which allow revealing the true
genetic potential of animals and predicting the productive qualities of their
offspring.
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OIIHKA ILUIEMIHHOI IIHHOCTI KPOJIB IOPOIHU
IHOJTABCBKE CPIBJIO 3A METOIOM BLUP
IlleBuenko €. A.,
Tonuap O. @.

Yepkacwka docniona cmanyis 6iopecypcie HAAH bioresurs.ck@ukr.net

Y pobomi npoeedeno komnaexcny OYIHKY NAeMiHHOI YIHHOCMI KpOaie
nopoou noamascoke cpibno 3a MemoooM HAUKDPAUL020 HEe3MIWEHO20 NIHIHO20
npoenosy. J{o modeni BLUP 6yno eéxmoueno Hacmynti gpaxmopu. cepednb0000086i
npupocmu  JHcU8oOl MAacu HAwjaoKie, OMPUMAHO IX 6I0 NepesipsieMo20 Camys 6
nepioo 45 — 90 Owuie, 3ampamu KOpMy HA OOUHUYIO NPUPOCMY HAWAOKIS,
OmMpUMaHux 6i0 nepesipsemozo camys 6 nepioo 45 — 90 ouis, cepednss maca napHoi
MYWKU MOIOOHSKA, OMPUMAHO20 6I0 nepesgipscmozo camys y 6iyi 90 Ouis,
6azamonniioHicms ma UNCUBAHICIb KPOJEHAM Y 004K, PAHOOMI308AHULL (PAKMOp
POKY (mpu pieni) ma ce3on poky (domupu pieni). Taxooic 0o Mooeni KIOUANUC
NONIMOPPHI  6apianmu 2eHy MIOCMAmMuHy ma Npo2ecmepoH08020 peyenmopa
Kponig (mpu pigui). Bcmanosneno, wo Hatiguwe 3HAYeHHs NAEMIHHOI YIHHOCMI
manu camyi Cuigicox, Jlone ma @oxc, indexcu BLUP sikux 6yau 6 4,1; 7,3 ma 0,9
pazie euwum 3a cepeone 3HayenHs. llpu yvomy Hateuwi 3HaueHHs NAEMIHHOT
YIHHOCMI 3 PENPOOYKMUGHUMU IKOCHAMU 00Y0K manu camyi: Chiscox, Jlone, Bau
ma Dokc (6 4,5; 2,8;1,5 pasu euwi 6i0 cepednvoeo 3nauenns). Ha ocnosi snauens
iHOexcy 6i0HOCHOT naeminnoi yinnocmi RBV, camysam Kponié nopoou nonmascoke
cpibno 6Oyau npuceocui Hacmynmi xameeopii:Cuigicox, Jlone ma bamy 0Oyau
gioHeceHi 00 camyig-noxkpawyeauis, @oxc, Kynep — 0o neiimpanvuux i /lexcmep,
Mini — 0o nocipwysauis. Ilposedenuil Kopenayitinuil aHais, po3paxo8anozo cepeo
camyie Kponie nopoou noamascvke cpiono midxc inoexcamu BLUP, cenekyitino-
2EHEeMUYHUM [HOEKCOM MaA (eHOMUNnOGUMU NOKA3HUKamu ix O0oyok. Midxc yumu
NOKA3HUKAMU OV6 NpUCymHIll 6UCOKUUl i O00CMOGIpHULL y 0aA2amvboxX 6UNAOKAX
Kopenayitinui 36’as3ok (r = 0.71 — 0.82). Hawui Oocnioxcenna oaroms 3m02y
npo8ooUMU BUCOKOMOUHY CeNeKYIUHO-NIeMIHHOI OYIHKY 8 KPONIGHUYMEI 3 Memoto
BUAGNEHHS ICMUHHO20 2eHemUYHUU NOMEeHYIAl MEApuH ma NpPOSHO3YEAHHS
NPOOYKMUBHUX AKOCHEU IX NOMOMCMEA.

Knrouosi cnoea:. kponi, nneminna yiHHicms, HAUKpawjuil He3MiujeHUll
JNIHIUHUT RPOZHO3, 2eH MIOCMAMUHY, RPO2eCMEePOHO8UIL Peyenmap.
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BIIJIMB MEHE/[ZKMEHTY I'OAIBJII HA TPOAYKTUBHICTD
MOJIOJHAKY KPOJIIB 3A IHTEHCUBHOI'O PO3BEJIEHHA

Bamenko M.1., akademix HAAH, ookmop c.-e. Hayk.

Jlyaun 1.C., ookmop c.-e. Hayk.

Boiiko O.B., kanoudam c.-e. nayx.

Yepkacvka docniona cmanyis 6iopecypcie HAAH bioresurs.ck@ukr.net
luchin60@ukr.net

Po3sumox npomucnogozo Kponisnuymea nompedye ycecmopoHHboi oyinKu
Kopmosoi bazu. 3okpema HeoOXIOHO euguamu nPOOYKMUGHY OO KOICHO20 KOPMY I
PAyiony 6 Yinomy Ha 0OMIH peHoBuUH, 8i0200i6ebHy 30AMHICMb, KICMb NPOOYKYIL,
QYHKYIOHY8AHHS OP2AHIZMY KPOJG, eKOHOMIUHY eeKmusHiCmb

B 300mexniunomy Oocnidi 6ye 3adisHuil ROMICHULI MPbLOX NOPOOHUL
monoousik kponie (HTLL). [ocriodcysanucy onmumanbHuil 8Micm KOPMOBUX
iHepedicumig: OOpowHA CONOMU NULEHUYHOI O3UMOI, BUCIBOK NUUEHUYHUX, CYXOL
KYKypyo3anoi opazu. Jlocuiooicennsi npogoouiucs 3 0ONOMO20I0 Memooy 2pyn-
auanocie, mepminom 6 3-u cepii. B koocuiti cepii 6yno cgopmosano 4 epynu
Mon00HsIKYy Kponie no 30 conie 6 koowcHil. B mepwiil cepii docnidocens 3a
KOHMpOb OVI0 635M0 CMAHOAPMHUL(20CNO0APChKULL) peyenm KOMOIKOpMY, 6
Opyeil i mpemiil cepii OOCAIOdNCEHb 30 KOHMPOLbL OPABCS, ONMUMALLHULL peyenm 3
KOJICHOT nonepeoHvoi cepii docnioiceHd.

3a secvb nepiod 0ocaioxHceHb MOHCHA NOPieHAMU ROKA3HUKU | KOHmMPOIbHOT
epynu 1 cepii docnidie 0o Hatinpodykmueniwoi epynu 3 cepii docnioig. Lle
30imbenns  cepeOHbo0obosux npupocmie 3 40,22+0,52 oo 43,15+0,225¢,
Mm’sicnocmi (wupuny nonepexy) 3 5,85+0,043 0o 6,0+0,05cm, xousepcii kopmy
3,15-3,0xz i smenwenns cobisapmocmi 3 292,452pn do 259,97z2ph.

MaxcumanvHi 6i0200i6€bHi, M SACHI | eKOHOMIYHI NOKA3HUKU 3a0e3neqyus
cmpykmypuuil emicm 6 payioni 6iocodisenvnux kponaie 15% emicm 6bopowna
nuenuunoi conomu, 20% eucigox nuienuunux i 10% cyxoi Kkykypyosanoi opazu.

Tokasnux komnaexcuoi oyinku (IIKO) monoousky Kpouaig 6uxoosuu 3
NOKA3HUKA CepeoHb000008020 NPUPOCMY | WUPUHU NONepeKy - Hausuwum 0ys 6
monoouaxy Il epynu (279,48) 3 emicmom 10% cyxoi bpaeu 6 payioHi.

Payion 3abesneuus 3pocmanHs cepedHb000b0sux npupocmie na 7%,
niosuwenna m’sacnocmi mywok Ha 2,56%, noxpawenns xoumeepcii kopmy Ha 5%.
Ipu yvomy 3ampamu Kopmie Ha UPOOHUYMBO KPOIAMUHU 3MEHWUTUCL Oiblle K
na 11%.

Exonomiuna eghexmusnicms 6 0ocniodxcenHi: 3HUdCeHHA cobigapmocmi 1y
2PAHYIBOBAHO20 NOBHOPAUIOHHO20 KOMOIKOpMY Oinvut AK Ha 32 2pH;, NiOSUUeHHs
inmencusHocmi pocmy Ha 7%, niosuweHHs M ’acHocmi mywiok Ha 2,56%;
nokpawenus Koneepcii kopmy na 5%.

Kniouoei cnosa: monoouax Kponie, pauion, 60powtHo conomu
nUieHUYHOl, nuwleHUYHi BUCI6KU, CYXa KYKYpyO3aHa 0Opaza, eKOHOMIYHA
eghexmuegnicme.
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Beryn. CporoHi 3aUIIaroTECS HAI3BHYANHO aKTYaTbHUMHE ITUTaHHS PO3POOKH
HOBHX CHOCOOIB BHKOPHCTaHHS KOPMIB Ta CTBOPEHHS HOBHX, IPHCTOCOBAaHHX [0
KOHKpETHHX Oioreorpaiuamx 30H Ykpainu TuriB roxisdii [14, 15].

3a {HTCHCHBHOTO Ta OPONIIEPHOrO BHPOLIYBAHHS KPOJIB Ha M'SICO BUTPATH
KOopMiB Ha lKr mpupocTy csrarote a0 3,2 Kr K oa. Butpatn mporeiny Ha 1 kr
npupocty craHoBiATh 350-500 1[3,5,9]. 3 wUporo BHUIUIMBAE, IO MHTAHHSI
JKUBJICHHSI, TPABJICHHS 1 TpaHC(HOPMaIIisi MOXKUBHUAX PEYOBUH KOPMOBHX KYJBTYD B
OpraHi3Mi KpoOJiB, a OCOOJMBO BHCOKONPONYKTHBHHX  TCHOTHUIB BHBYCHO
HejocTaTHbo [1]. BakiMBO HArONOCHTH, IO AaKTyalbHHM € JIOCIiIKCHHS,
MOB'sI3aHi 13 BCTAHOBJICHHSI TPOAYKTHUBHOI il KOPMOBUX 3ac00iB, OCOOIHBO
MAJTOTIONIUPEHHX, Ha TMPOLIECH MeTaboi3My 1 MPOAYKTHUBHICTH TBapuH [4].

Po3BuTOK  KpONIBHMIITBA  SK  CHEHialdi3oBaHOl  rajiy3i  motpedye
YCECTOPOHHBOI OIIIHKA iX KOPMOBOI 0a3u. 30KpeMa HEOOXiJHO BHBYATH
MIPOAYKTUBHY MiI0 KOXHOTO KOPMY 1 palioHy B LIJIOMy Ha OOMiH PEYOBHH,
BIATOMIBENbHY 3AATHICTH, SIKICTh NPOAYKLII, (YHKIIOHYBaHHS OpraHi3My KpOJIiB,
exoHoMiuHy edextusHicTs[ 19, 20, 21, 22, 23].

[lpu ckmajgaHHI paiioHIB BpaxOBYIOTh HE TUIBKUA IMOTPe0y B OKpPEMHX
IOXXMBHUX PEYOBHMHAX, aje i OIoNOriuHi BUMOIM 1O KOpPMY, HOro ckimamy i
ocobmuBoCTIM 3rooByBanHst [13, 17, 18].

[pu ckiagaHHi paioHiB HEOOXIAHO BPaXOBYBaTH BEIMYMHH MaKCHMaJIbHOI
n060Boi maui kopmiB [5].

KiiTkoBMHa — HaMOIIBII BaXkJIMBa YacTHHA POCTHHHOTO KOpMY KpOJIB.
bionoriuna ;i KIITKOBMHM:  JIe31HTOKCHMKaWiliHAa,  IMyHHOMOZYJNIOKOYA,
MpOTHAJIEPTivHa, TOKPAIye NPOLEC TPABJICHHs, HOpMallizye (yHKLIT KHIICYHHKA,
JKOBYOTI'IHHA, HOPMaJi3ye TOpPMOHAIBHUUA JaucOallaHC 1 KHUIIKOBY MIKpoQIopy,
MIPOTUMIKPOOHY, IPOTUBIPYCHY, IPOTUTPUOKOBY, IIPOTHIIAPAZUTAPHY 1 1H.

3a TBep/KEHHSAM OKPEMHX HAyKOBIIB, MOigaHHs Bonoccs (Tpixodaris)
OJIMH Y OJHOT'O KPOJIIMH BHKJIMKAETHCS KUIBKICTIO 1 SIKICTIO KJIITKOBUHH, SIKa M€
(GYHKIIO: JIe31HTOKCUKALIIHHY, IMYHOMOAYJIIOIOUY, MPOTHAJEPTiuHy, MOKPAaILye
MPOLIEC TpaBJICHHS, HOpPMaJi3ye (YHKIIT KUIIEYHHKA, JKOBUYOTIHHY, HOpMaIi3ye
rOpMOHANBHUN  aucbamaHc 1  KUIIKOBY  MIKpoQuiopy,  HPOTHMIKPOOHY,
MPOTUBIPYCHY, IPOTUTPUOKOBY, pOTUIIapa3uTaphy iH. [10].

3a ocraHHI pOKH y OaraTbOX €BPOICHCHKHX KpaiHax 3 METOI 3HIKEHHS
3aXBOPIOBAaHb TPABHOTO KaHAY KpPOJEHST, OCOONMBO B MEPioA BiIIy4eHHS, Y
pAllioHI KPOJIB MiJBHUIIYIOTh PIBEHb KIITKOBHHH IIISIXOM 3TOJOBYBaHHS CiHA 200
6opomHa mouepHu (25% KIITKOBUHM B PallioHi), 1Ie HEraTHMBHO BIUIMBAE HA
PO3BUTOK Ta MPOIIECH TPABJICHHS KPOJICHAT Michs BimmydeHH: [19].

VY conomi 3makoBux KmiTkoBUHH 10 45%. Ilpm BMicTi rpyOnx KOpMiB B
TpaHyJIbOBaHOMY IMOBHODAIIOHHOMY KOpMi MoOHax 25% MOripIIyeTbesi  SKiCTh
caMux TpaHyd. ToMy MOWITBHAM € BHUKOPHCTaHHS OOpOIITHA COJIOMH B TOIIBII
MOJIOJIHSIKY KPOJIiB, TAK BOHO € KOHIICHTPOBaHUM IHIPEII€HTOM 32 KJIITKOBUHOO
(MeHIIMIA 006’€M) Ta B 1Ba pa3H ACMIEBIIUM 3a 1iHO0[20].

OnHUM 13 JpKepern 3/eNIeBICHH BUPOOHUIITBA KPOJIATHHY € BHKOPUCTAHHS
MIICHMYHUX BUCIBOK B palliOHaX KPOJIB, Ll 3yMOBJIEHE BHCOKOI 0i0JOTIYHOMO
IIHHICTIO 1 HU3BKOIO 3aKYIiBENBHOK IIHOIO BUCIBOK. B HMX € 3HA4HA KiTBKiCTh
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BitamiHiB rpyrmu B: Bl — 1 mr, B2 —1 - 4, B3 — 24 - 26, B5 — 240 - 407 ta xominy —
1300 mr, onTuManbpHUN BMICT KIiTKOBHHU 10-12% Ta BHCOKHH BMICT CHPOTO
nporeiny 10 17% [10].

[Ipobnema TPOTETHOBOTO JKUBJICHHS Yy KPOJIBHUIITBI 3 IIiJBUIICHHIM
MIPOAYKTUBHOCTI TBapHH 3pocTae. PiBeHb cUpOro MpoTeiny B pamioHax iHTEHCUBHO
POCTYYHX KpOJIiB MOBHHEH cTaHOBUTH Bix 170 mo 190 r Ha kijgorpam roroBOro
kopMmy. IIpore, MakcMMaabHEe BUKOPUCTAHHS MAKyXH 1 IIPOTIB B pallioHaX KpOIIiB
JUISl HACUYEHHS NIPOTETHOM He € 0a)kaHUM, 00 ONTUMAaJIbHUI BMICT JKUPY B TOIIBIII
KpOJIiB CTaHOBUTH 2—4 % 1 301IBIIICHHS HOTo BHIIE 5 % Jla€ HEraTUBHHUN pe3yyIbTaT
Ha TIPOLECH TPABIICHHS 1 3aCBOEHHS TIOKMBHHX PEUYOBUH KOPMY, pIBEHb
BIJIrOJIIBETIbHOI ~ MPOAYKTHBHOCTI Ta PENPOAYKTHBHOI (YHKIIi OpraHizmy.
JocnikeHHIMH BCTaHOBJIEHO, 10 MOJIOJHSIK KPOJIB, SIKMH Y PallioHi CIIOKUBaB 6
% KHUpYy, XapaKTepH3yBaBCsi HU3bKUMH ITOKa3HHKaMH POCTY 1 pO3BHTKY. Tomy,
aKTYaJIbHUM 3aJIMIIAI0ThCS PO3POOKM PAIliOHIB 3 BUKOPUCTAHHS HE TPaJWIIHHHX
NpPOTETHOBUX KOMITOHEHTIB [3].

3HauHy 4YacTHHY NOTpeOU B CUPOMY NpPOTEiHI IJIs TOXMIBII KPOJIiB MOXe
3abe3neunTn cyxa Opara. Cyxa Opara Mae MOBHOLIHHMI (32 aMiHOKHUCIIOTHUM
CKJIaJIOM) MPOTETH, BMICT KJIITKOBHHH B Mexax 9-14% (ontumanbHuUil U1 KPOIiB),
a TaKOX CIIPHSIE MPOLIECY TPABJICHHS B CIINOMY B KHUIIKIBHUKA. bpara — e
3aJMIIOK TPY BUPOOHMITBI Xap4yOBOrO0 CIHMPTY 3 KapTOILI, IIICHHUIN, JKHTa,
Kykypym3u Ta mensch. Cyxa pedoBuHa 11 Oarata Ha mpoTeiH, BiTaMiHu rpynu B.
3ona Oparu Garara Ha ¢ocdop 1 6igHa Ha kanbwuiit. [lig yac OpoxainHa ToOpsA 13
CIHMPTOM YTBOPIOETHCS MIEBHA KiJIbKICTh OpraHiYHuX KUcHoT 1 pH Oparu craHOBUTH
4,2 -4,4, 3aByisiku yOMy BOHa JO0Ope 30epiracThCs B yMOBaX 130JISLIii BiJ OCTYIY
noBiTpst [7].

BukopucTaHHs POAYKTIB NepepoOKH 3epHa COi Ui KPOJIB € OOMEKEHUM.
Tak, BueHi B J1aDOpaTOPHHX YMOBaxX BHMBYAIM BIUIMB IHTIOITOpY TPHUIICHHY Ha
AKTHBHICTh TpPUICHMHY 1 XIMOTpuricuHy y 11 BUIIB TBapvH 1 BHSBWIH, IO
HaiobI uyyTiauBuME € kpoii[ 11]. TlomepenHi gocmiikeHHs CBiI4aTh, M0 BMICT
B pamioHi kpomiB moHan 15% makyxu coi abo COHSIIHUKY, 5% Makyxd pinaky
MIPUBOAUTE 10 Aiapei. 3yMOBJICHO I TUM, IO B X KOpMax IIiIBHUIICHUI PiBEHb
CHPOTO XHPY 1 AaHTUIIOKUBHHUX PEYOBHH [2].

st BU3HAYCHHS MIHOBOI BapTOCTI allbTEPHATHBHUX OLIKOBUX KOPMIB
PO3PaxOBYIOTHCS IOPIBHSIBHI WiHK B TMOPiBHAHHI 3 43% - mporoM cof miHoro 45 i
55 €/ 1mcoii22 €/ 1 sumento [12, 16]. Bapticth cyxoi cnupToBoi Oparu npu
BMicTi cuporo npoteiny 28-30% - 230rpu/11, a60 24 €/11, 1110 EKOHOMIYHO € TOCUTh
e(peKTHBHAM TIPY BUKOPHUCTAHHI B TOZIBII KPOJIB.

lonmiBnst moBMHHAa OyTH pamiOHATBHOI 1 BIAMOBIMHO MigiOpaHOKO 0
CHCTEMH BHUpOIIYBaHHS KpomiB. [lim paiioHambHOI pPO3YMIIOTH HAYKOBO
00rpyHTOBaHY, (hi310I0TIYHO ITOBHOIIHHY i €KOHOMIYHO €(DEeKTHUBHY.

Orxe, HAa CHOTOJHINIHIA NEHb BHHHKJIA TOCTpa MoTpeda y po3podui i
€KOHOMIYHOMY OOIPYHTYBaHHI TEXHOJOTIH TOMIBNI /UIS IHTEHCHBHO DOCTYYHX
TEHOTHITIB KPOJIiB.

AKTyalbHIiCTh JOCTITKeHHSI — I 3a0e3ledyeHHS eKOHOMIYHOI
e(eKTUBHOCTI BiATOAiBII TiIOPHUIHOTO MOJIOAHSKY KPOINIB JIOIUIBHA ONTHMI3amis

ITYCK/8




EQ®EKTVMBHE KPO/IIBHMIITBO I 3BIPIBHMIITBO

47
palioHy, B IEpIIy Yepry, 3a MOKa3HUKaMH: BMICTy CHPOro IpOTeiHY, aMiHOKHCIIOT,
cupoi KIITKOBUHH; TIPH MaKCHMAJIbHOMY BHKOPHCTAaHHI IEHNICBHX MiCIIEBHX
KOPMOBHX 1HI'PEII€HTIB.

Meta poGorH po3poONEHHS Ta BIPOBAPKEHHS Yy BHUPOOHHUIITBO
ONTHUMAJBbHUX PELENTIB ITOBHOPALIOHHMX KOMOIKOPMIB 3 BUKOPHUCTaHHAM
JICIEBUX MICIIEBUX KOMIIOHEHTIB, SIKi 3a0e3redaTh BHCOKY IPOXYKTHBHICTH
KpOJIiB.

MeToauka npoBeeHHsI T0CTIIKeHb Ta CXeMa J0CTiIiB.

JlocmimkeHHs TpOBOAMIINCH B rocrionapcTBax [BaHo-PpaHKiBebkoi 00acTi,
JIe 3aCTOCOBYIOThCS OCHOBHI €JIEMEHTH iHTEHCHUBHOI((paHIly3bKOi) TeXHOJIOTI]
(MexaHi3allisi BUPOOHMYMX MPOLECIB, TONIBIS TMOBHOPAI[IOHHUMH TpaHyJaMH,
3a0e3rneueHHsT TapaMeTpiB  MIKpokiimary). Po3BOmsATh TIeHOTHUN KpoOliB -
TPBOXIOPO/IHI ToMici Oioro BenerHs, muHIIWIK Ta Guanep (HTIL). UnucenbHicTh
OCHOBHHX KposieMaTok 200, OCiMEHiHHS, 3TiIHO TEXHOJIOriYHOI KapTH, Ha 10 1eHb
TTiCIISt OKPOITY.

OCHOBHI €JIeMEHTH TEXHOJIOT1, 1110 TPUCYTHI B JOCIIIXKEHHI

- BIIUTyYEHHsI KPOJICHST B 35 JIGHHOMY Billi;

- BiAroaiBenbHui nepio 1o 90eHHOrO BiKY;

- TO/IIBJISl HA OJTHOMY PallioHi.

300TeXHIYHUHN TOCII]] IPOBOIAMBCS METOIOM I'pYyI-aHAIOTIB [8], TepMiHOM B
3-u cepii. B xoxHill cepii Oyio chopmoBaHO 4 Tpynu MOJOAHIAKY KponiB no 30
TOJIiB B KOXKHiH.

OuiHka MoJOAHSIKY KpoiiB B mepion Bikom 40-90mHi mpoBoguiach 3a
MOKa3HUKaMU aOCOJNIIOTHOTO 1 CEepPeJHbOJ000BOI0 TMPHPOCTY, 30epeKEHOCTI
MOJIOJIHAKY, 3aTpaT KOPMY Ha OAWHHIIO NPHUPOCTY, KOHBEPCI KOpMY, IIMPHHU
nonepeky, Bu3HaueHHs1 [IKO- moka3Hrka KOMILIEKCHOI OIiHKH[6].

Penient KOMOIKOpMIB Il KOXKHOT cepil JOCiikeHb Oyiau po3paxoBaHi
3TiIHO HOPM Ui IHTEHCHBHOTO BupomlyBaHHs kponiB[10]. BpaxoByBamuch
OCHOBHI NapameTpu: OOMIHHA EHEpris, CHUpPH MpOTEelH, cHpa KIITKOBUHA, CyXa
peyoBUHA 1 iH..

CxeMa JociioKeHb HaBeaeHa B Taomui 1.

JocnimkyBamuch KOPMOBI IHTPEIi€HTH: OOPOIIHO COJOMH MIIEHHYHOT
03MMOi, BHCIBKHM MIICHUYHI, CyXa KYyKypya3sHa Opara. ['eHoTun — TiOpumHHA
(Tppox mopomHuit) MonoxHsk kponiBe — HTIL. B mepruiii cepii mocmimkeHb 3a
KOHTpOJIb OYyJI0 B3ATO CTAHIAPTHHUH perent KOMOIKOpMYy, B JIpyrii i TpeTii cepii
JOCIIDKEHb 332 KOHTPOJh OpaBCsS ONTHUMANBHHUNA pEIenT 3 KOXKHOI MONepeIHbOl
cepii JocipKeHb (cxeMa A0CTiay).

3a ¢izionoriuHi HOPMH TIPH CKIIATAHHI PAIiOHIB, UTSI IHTCHCHBHO POCTYUHX
KpOJIiB, BUKOPUCTOBYBaIH HOpMaTHBH, cxBajieHi VIII MixHapomHUM KOHrpecoM 3
kporiaunTBa 2004 p.

Kopmogi IHTpEi€HTN: IEPTh KYKypya3sHa,1epTh BIBCSIHA,/IEPTh
STIMiHHA,/IepTh MIIEHNYHA,BUCIBKH IMMIEHNYHi,MaKkyxa coeBa (32%CII),makyxa
consmHUKoBa (28% CII), cinae OopomHo (J1ydHe), comoM’siHe O0pomIHo (03UMOl
TIIEHNITI ), cyXa KyKypya3siHa Opara (28% CII), cinb KyxoHHa, mpemikc(4%).
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Taonuus 1. — Cxema gociaiay
BinroaiBensHHE MoTOAHIK Kporis (HTIIL)
T'pyna XapakTep rolieai, n=30
IligroTOBYHH Mepio, OcHOBHHI niepio,
5 ni6 ‘ 50 zi6

1 cepin
PartioH — 0%060poIIHa NIIEHATHOI 03HMOI COIOMH
(BHOPOGYBATRHHH CTAHTAPTHHIT pertenT Ne2)

I (KOHTPOJIBHA)
BH3HAUEHHA ONTHMATHEHOTO

1T (mocminna) BMiCTY IIIIIEHHTHOT COTOMH B Paniod — 10% GoponrHa MeHHYHOI 03HMOI cOmOMH

1IT (mocninHa) PparioHITiGPHAHHX KpoTiB Paniod — 15% GoponrHa MIIeHHYHOI 03HMOI COMOMH

IV (nocrinna) PamioH — 20% GopoIIHa MIIEHHIHOI 03HMO1 COOMH
1T cepia

PauioH — 10% MIIeHHYHHX BHCIBOK

T (koHTpOTBHA) (onreMansHEH 32 I cepito)

BH3Ha9eHHA OIITHMATBHOIO

11 (mocminHa) ; ] PanioH — 15% NIIeHHYHHX BHCIBOK
- BMIiCTY BHCIBOK MIIEHHIHHX B - -
III (mocuinHa) PAITiOHi FiGPHIHITX KpoTiB PauioH — 20% MIISHHYHHX BHCIBOK
IV (nocrinna) PartioH — 25% MIIeHHYHHX BHCIBOK
10T cepist
Pamion — 0% cyxoi 3. Opare
T (xompotbia) “ (oma.ﬂ?f{nui I?:Q];[pg:pho)p
I (mocTinna) [BH3HAYEHHS OLTHMATLHOIO BMICTY| ParrioH — 5% cyxoi KyKypyassHoi Sparu
III (mocninHa) | cyXoi KyKypyasaHoi Gpard B Pauios — 10% cyxol KyKypyAzsHoi GparH
paLioHi TIGPHIHHK KPOIiB PauioH — 15% cyxoi KyKypyazaHoi Gpara

IV (nocminna)

PesyabraTu gociaimkedb. B Tabmuni 2noka3aHo BIiATOMIBIIO ITOMiCHOTO
MoJIonHIKY KpoiiB reHorumy 4/85B3/8MILI1/8® BupolieHoro Ha paifioHax 3
PI3HUM CTPYKTYpHUM BMicToM GopomrHa coinomu meHndHoi (0, 10%, 15%,20%).

HaiiBuily iHTEHCHBHICTh POCTY MajM Ieplii 3 TPymd KpoliB, B paiioHi
skux 70 15% 3a Macow CTaHOBHJIO OOpOIIHO COJIOMH TIIEHUYHOI, TXHi
cepenHbo1000Bi mpupoct B mepion 40mHiB — 90 craHoBwiam 41,22+0,283r,
cepenHbo000BI  mpupoctd 3HMW3WIMCHL B IV rpymi — 33,96£0,69 T 3
BUKOpHUCTaHHAM 20% OOpOIIHa COTOMH B PaLioHi.

[IpmKUTTEBMIA TOKA3HUK M SICHOCTI — IIMPHHA MonepeKy B 3-0X MicsaHOMY

Billi, OyB B KpOJIB MEpIIMX TPHOX TPyl Ha piBHI 5,85 - 5,9cMm, B IV rpymi
IIPY BBEJICHI Y pallioH AochigHux KpoiiB 20% coNoMH Iiel MOKa3HUK 3HU3UBCS JI0
5,6+0,038cMm.

3arpaté KOpMy IO rpynax Oyau OJHAKOBHUMHU 3,15 KI KOPMOBHX OIUHUIIb
Ha lkr mpupocty 3a nepiox 50 QHIB BHPOILYBaHHS, KPIM TPYIH, 1€ MaKCUMAaJIbHO
BHUKOPHCTOBYBABCS BMICT OOpOIITHA COIOMH B PAIliOHi, 1[0 CTAHOBUB 3,3KT K. O/I.

[Mokazunk xomruiekcHOi omiaku ([IKO) MonomHSAKY KpOIiB BHXOASYH 3
MMOKAa3HUKA CEePeIHBONO00BOrO MPHPOCTY 1 MIMPHUHMA TOMEPeKy IO TpPymi -
HaBummM 0yB B Momoxasky I — IIT rpym(261,12 — 265,2).
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Tabauns 2—Pe3ynbTaTHAOCTITIZKEHHS BiIrOAiBeIbHOT0 MOJIOTHAKY — 1
cepin, N=30

ITocTAHOBKA HA J0CTiN BigrogigenbHi NOKA3HAKHA g
=
= = -k o ;
o = > e E 2 £ £ | gg| £
] S guE g3 e o -
2 =g =E & =5 g ¢ g g =
2 52 o) & 22 3
EE ] = S
=7 = H Z
&8 2 =
2= w
=
K 420,186 0,895+£6,915 2,825+0,022 40,2240.5 5,940,052 3,13 265.2
I 41+0,192 0.882+8.396 2.815+0,017 39,47+0.37 5.9+0.,064 3.15 | 261,12
I 41,240,194 0.879+8.965 2.89+0.013 41,2240.29 5.85+0.,052 | 3,15 | 264.69
v 41,5340,202 0.905+5,085 2.55+0.033 33,96+0.69 5.6+0,038 3.3 228.48

MoponoriyHa sIKiCTb MPUTOTOBIIEHUX I'paHya Oyna kpamoto s 111 1 IV
TpyNH KPOJiB, TaK K KOPM MICTHB HIDKYHUI BIJICOTOK IPyOUX KOPMIB.

OnTrManbHi HOKa3HUKK IPOLYKTHBHOCTI IpH BBOI 15% OGopomiHa conoMu
OTpUMaHi 32 paxyHOK 3MEHIICHHS 00’€MHHX KOpMIB (B HaTypasibHIHM Ba3si), 110
JI03BOJIMJIO TMIJIBUIIMTH OOMiHHY eHepriio kopmy Ha 0,7 M/I. Ilpu BBoxi B paiioH
20% OopomHa comomu (IVmocnigHa rpyna) mpoXyKTHBHICTH 3HM3MiIack Ha 20-
15% 3a paxyHOK 30UIBIIEHOrO0 BMICTY Ba)XXKO IEPETPABHUX BYIJIEBOIHEBUX
TOTIMEPIB.

OtpuMaHHI pe3ynbTaTu MpoBeAeHuX aociipkeHb (I cepis) KiHIEBOro
pe3yabTaTy He J0CATaloTh, 00 BU3HAYAETHCA JIMILE MAaKCHMalIbHO-ONTHMAaIbHUH
BMICT GOpOIIIHA MIIIEHUYHOT COJIOMH, TOMY 3T1JTHO CXEMH JIOCTiTy B 2 cepii gociimy
BUBYABCSl ONTHMAJIbHUN PIBEHb BBOJY B PalliOH MOMICHOTO MOJIOAHSKY KpOIIB
MieHnYHUX BUCIBOK (Tabmuis 3).

HaiiBuily iHTEHCHBHICTH POCTY MOJOJHSKY KPOJIB B 2 cepil JOCHiKEHb
Maja 3 mociigHa rpyma.

B parmioni Tpetboi rpymu 10 20% 3a Macor CTaHOBHJIM MIIECHHYHI BUCIBKH,
i cepenHboI000BI mpHUpocTH MoOJOAHSIKY B mepiog 40 muiB — 90 craHOBHIH
41,3+0,293r, a cepenapon000Bi npupoctH B IV rpymi 3am3mwmcs 1o 37,96+0,581 r
3 BUKOPHUCTAHHIM 25% BHCIBOK MIIEHUYHHUX B PAIIOHI.

[Noka3znuk mmpuH nonepeky O0yB kpamuM B 11 mocmigwii — 5,9+0,057cwm 1
B Il mocmimmiit rpymi — 5,9+0,049cM, mo ToBOpHUTH MpPO Kpalli MNPIKHTTEBI
MTOKAa3HUKH M’ SICHOCTI IIUX TBapHH.

Konsepcis kopmy B III mocnigsiit rpymi 6yna Ha 0,02 — 0,08 kr MeHmIIO0 B
TIOPIBHSAHHI JI0 BCIX PEHITY TPYIL.
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Tabnuua3 - PesyiemamudociionceHHa 6idcodisersnozo mo1ooHary — II cepin,
n=30

IMocranoeka HagocTin Biarogieeas i mokasHAKA 5
E g 3 =} E‘ -} h- 5 B E o
A SPECHIE - N F - 4
- B g mal 58 o o =
- ] o gEMEE e E2 g= 2
2 g L SRE 58 8 | 4
E E & ‘g [&] & g 7
Ix | 40.8+0162 0.88+5419 | 2,88+0,017 | 40.67+0.359 | 5850043 | 3,12 263,67
I 410,192 0,922+3.922 | 2,890,014 | 40,14+0,327 | 5.,9£0,057 3.12 269,28
III | 41.2+0,194 0.885+6,96 2940013 | 41320293 | 5.9£0.049 3.1 269,79
IV | 41.6+0,189 0,915+3,783 | 2,750,028 | 37,950,581 | 5,75+0,055 3.2 253,47

INokazuuk IIKO Biznosiguo Oy BummMm B Il mocnimHiil rpymi 3 BMicTOM

BUCIBOK mieHn4aunx 20% - 269,79.

30ibIIeHHS BMICTYy NIIEHMYHUX BUCIBOK B CTPYKTYpi pationy 1o 25% (IV
rpyna) 3MeHIIYe MPOIYKTUBHICTh 110 BCIX BIATOMIBENILHUX IMOKa3HUKAX. 3HWKEHHS
MPOAYKTHBHOCTI MOJOMHAKY KpOJNiB HYacTKOBO CYNPOBOUKYETHCS PO3JIagaMu
LUTYHKOBO-KUILIKOBOT'O BIJUIITY TPaBJeHHs, 00 i3 30UIbILEHHSIM BUCIBOK 3POCTaE
KOHLICHTpAILSl COJIeH MIKPOEIIEMEHTIB pallioHy, sIKi COPUSIIOTh 1IUM TIpo0IeMaM.

3riHo cxeMu Jociify B 3 cepii Aociilly BUBYaBCsS ONTUMAlbHUN PiBEHb
BBOJIy B PpAI[iOH MOMICHOI'O MOJIOJHSIKY KpOJIB CyXOi KyKypya3siHoi Oparu
(Tabnuis 4).

3riHO cxeMu Jociify B 3 cepii Aociily BHBYAaBCS ONTUMAIbHUN PIBEHb
BBOJIYy B pAIliOH MOMICHOIO MOJIOJHSKY KpOJIB CyXOl KyKypyaA3siHOi Oparu
(Tabnuis 4).

HaiiBumi cepeanbono60Bi npupoctu manu 11 i III rpyn kpomi, B pamioHi
akux 10 5 - 10% 3a Macor CTaHOBWIA cyxa KyKypym3sHa Opara, ixHi
cepenHbOI000BI mpupocTd BianoBigHO B mepion 40mHiB — 90 craHOBMIM
41,83+0,33 r i 43,15+0,225 cepennbo000Bi npupocT 3HU3WIMCH B [V rpymi —
39,21+0,468 r 3 BUKOpHcTaHHAM 15% cyxoi Oparu B pamioHi.

[IpmKUTTEBHIA TOKA3HUK M’SICHOCTI — IIMPHHA TOTEpeKy B 3-0X MiCsMHOMY
Bii, O0yB B kpomiB III mocmignoi rpymu - Ha piBHI 6,0+£0,05cMm, B IV rpymi npu
BBEJICHI Yy pAaIliOH JIOCHiAHUX KpomiB 15% Oparu 1ieil MOKa3HWK 3HU3UBCS 10
5,85+0,036 cm.

3atpaTtu KopMy 10 Tpymnax Oynu omgHakoBuMu 3,10- 3,15 kT, a B IIT — 3,00 xr
KOPMOBHX OAMHHUIF Ha | Kr mpupocTy 3a mepiox 50 1i0 BupomIyBaHHS, I
BHKOPHCTOBYBAaBCs BMicT cyxoi Oparu 10% B pamioHi.
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Tabonuusa 4 - PesynbraTtu g0c/IizkeHHs] BIAT0AiBeJILHOT0 MOJIOIHAKY —
III cepis, N=30

TlocTasoBka HagocTn PBigrogieelsHI H0KAZHHKH .
= w E t\'"a [ o ] = ¢ g
Bl % s OF SEJ Eo: | ES (5% :o
Bl s: BoiPd RIE | EP |Eg| IE
H g SEBH ©OE2 = 2 2 al A
- = gq = 5 =
s =9 e B %
B 5 g 5
Ik 41,2402 0.895£5,029 | 2,940,016 | 41,110,345 | 5.,9+0,039 3,10 | 268,77

II 410,192 09053243 | 2,95£0,02 | 4183033 3.9+0,053 3,10 | 272,85

IIT | 41.33+0,188 0.9+4 746 320,011 | 43.15+0.225 6.0=0.05 3.00 [ 279.48

IV | 41,270,172 | 0.89£3.,659 | 2.820.021 | 39.210468 | 5.8520,036 | 3.15 [ 226.95

[MToka3uuk komriuiekcHoli ominku ([TKO) MonoaHsKy KpoiiB BUXOASYH 3
MOKa3HUKA CEPEeAHbON000BOr0 MPUPOCTY 1 LIMPUHU IOMNEPEKy - HAWBUIIUM OyB B
mosoausky 111 rpynu (279,48) 3 Bmictrom 10% cyxoi Oparu B paitioHi.

Exonomiuna edexkTuBHicTh. L{iHM 10 KOpMOBUX iHrpepieHTax Opajiuch Ha
Yyac 3aKNaJK{ JIOCHIDKeHb 1 Ha MPOTA31 TPHOX CEpild OCHiNIB HE 3MiHIOBAIUCE.
CoGiBapTicTh 111 rOTOBOrO rpaHy/IbOBAHOTO OBHOPAI[IOHHOTO KOMOiKopMYy 1o 14
JOCITIZIHUM TpyrnaM KosimBanacs Bin 293,15 — 253,03rpH.

[To uworuprox rpymax 1 cepii mocmimiB coOiBapTiCTh KOPMY CYTTEBO HE
pizuunack Big 292,4 — 293,15rpH. CepeqHbp01000B1 TPUPOCTH JEUIO KOIUBAIUCH 1
3pocranu B 0ik 11 gociinHol rpynu.

B 2 cepii mociimiB cobiBapTicTh Mo rpymax 3MmeHmmiiach 3 293,0 no
280,65TpH. 3 OJHOYACHUM 3POCTaHHSIM TpoaykTuBHOCTI 110 111 mocmiaHol rpymu.

AmnanoriyHo Bce Bii0yBajoch 1 B 3 cepii gociiis.

[lincymoByrouM Bech Iepiof JOCITIIKEeHb MOKHA IOPIBHATH MOKa3HHKHU |
KOHTpOJbHOI Trpynu 1 cepii MOCHiAIB 10 HAMMPOMYKTUBHIMIOl rpymu 3 cepil
OCHIiB. Ie cepenHbpo1000B1 MIPUPOCTH 3 40,22+0,5rp 1o
43,15+0,225rp,M’sichicts 3 5,85+0,043 1o 6,0+0,05cM, koBepcis kopmy 3,15-
3,0kxr i cobiBapTicTs 292,45TpH 10 259,97TpH.

ExoHOMIYHA €EKTUBHICTH B JOCITIKEHHI:

- 3HIDKEHHA coOiBaprocti lm TpaHyTROBAaHOTO ITOBHOPAIiOHHOTO
KOMOiKOpMYy OibI sIK Ha 32TpH;

- I IBUIICHHS IHTEHCUBHOCTI pocTy Ha 7%);

- I IBUIIEHHS M SICHOCTI TYIIOK Ha 2,56%;

- TOKpaIIeHHs KOHBepcii kopMy Ha 5%.

BucnoBkn. Ha ocHOBI mpoBeAEHHX TPHOXCEPIHHMX JOCTIKEHb I10
ONTHMAaJIbHOMY BHKOPUCTaHHIO PEriOHaJbHUX KOPMOBHX IHIPEIi€HTIB TaKHX, 5K
GOpOIIHO COJIOMH IMIIEHWYHOI 03MMOI, BHCIBOK MIIEHUYHHX, CyXOl KyKypyZI3sSHOI
Oparu IS BiArOiBIII TPHOXIIOPOIHUX ITOMiCeH OTpUMaHi O3UTHBHI Pe3yIIbTaTH.

MaxkcuMaibHi BiArOAIBENIbHI, M SICHI 1 €KOHOMIYHI ITOKA3HUKH 3a0€3I1eUnB
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CTPYKTYpPHHH BMICT B paIlioHI BiaromiBessHHX KpoiiB 15% BMmict OoporrHa
mmreHnYHOI coiomu, 20% BuciBok mmeHmIHUX 1 10% cyxoi KyKypym3sHOi Oparu.
Pariion 3a0e3meunB 3pocTaHHs CEpPEeAHbOJ000BHUX MPHUPOCTIB Ha 7%, IiABUIICHHS
M’SICHOCTI TYIIOK Ha 2,56%, mokparieHHs KoHBepcii kopmy Ha 5%. Ilpu meomy
3aTpaTH KOPMiB Ha BUPOOHHITBO KPOJIATHHY 3MEHIIMINCH Oinblie sk Ha 11%.
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UDC 636.087.2:636.92

INFLUENCE OF FEEDING MANAGEMENT ON THE
PRODUCTIVITY OF YOUNG RABBITS UNDER INTENSIVE BREEDING

Bashhenko M.

Luchyn 1.,

Boiko O.

Cherkasy experimental station of bioresources NAAS bioresurs.ck@ukr.net

The development of industrial rabbit breeding requires a comprehensive
assessment of the fodder base. In particular, it is necessary to study the productive
effect of each feed and ration as a whole on metabolism, fattening capacity,
product quality, functioning of the rabbit organism, economic efficiency.

In the zootechnical experiment, local three-breed young rabbits (NTSh) were
used. The optimal content of feed ingredients was studied: wheat straw flour, wheat
bran, dry corn mash. The research was carried out using the method of analogue
groups, in the 3rd series. In each series, 4 groups of young rabbits with 30 heads each
were formed. In the first series of studies, the standard (farm) compound feed recipe
was taken as control, in the second and third series of studies, the optimal recipe from
each previous series of studies was taken as control.

During the entire research period, it is possible to compare the indicators
of the I control group of the 1st series of experiments to the most productive group
of the 3rd series of experiments. This is an increase in average daily gains from
40.22+0.59 to 43.15+0.225g, meatiness (waist width) from 5.85+0.043 to
6.0+0.05cm, feed conversion 3.15-3, 0 kg and the cost reduction from UAH 292.45
to UAH 259.97.

Maximum fattening, meat and economic indicators were provided by the
structural content of the diet of fattening rabbits: 15% content of wheat straw
flour, 20% wheat bran and 10% dry corn mash.

The indicator of comprehensive assessment (PKO) of young rabbits, based
on the indicator of average daily growth and waist width, was the highest in young
animals of the Il group (279.48) with a content of 10% of dry mash in the diet.

The ration ensured an increase in average daily gains by 7%, an increase in
the meatiness of carcasses by 2.56%, and an improvement in feed conversion by
5%. At the same time, feed costs for the production of rabbit meat decreased by
more than 11%.

Economic efficiency in the study: cost reduction of 1t of granulated full-
ration compound feed by more than UAH 32; increase in growth intensity by 7%;
increase in carcass meatiness by 2.56%; 5% improvement in feed conversion.

Key words: young rabbits, diet, wheat straw flour, wheat bran, dry corn
mash, economic efficiency.
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YK 636.92.053.082.
E®EKTUBHICTB 3ACTOCYBAHHS ICHYIOYUX CITIOCOBIB
MTYYHOI'O OCIMEHIHHA KPOJIIB

Binronis O.A.
Inemumymy poseedennsi i cenemuxu meapun HAAH im. M.B. 3yoys
m. Kuis. Ykpaina vintonivola78@gmail.com

3 memoro 6invut 2TUOOK020 PieHs BUSUEHHS IOMEOPHUX NOKAZHUKIE KPOJI6 3d
YMOBU IX WMYUHO20 OCIMEHIHH HAYKOBYI 3aUMAIOMbC MAKONC OO0CHIONCEHHAMU
IHOUBIOYAILHO20 PO3GUMKY 00epAHCaAH020 npuniody. Illpuyomy, oOHUM (3 6aANCIUBUX
nepiodie onwmoeenesy meapur 3a I A. [lImiomom [4] € embpionanvhuu, sKuil
NOOLIAEMbC HA Mpu RIONePioou. 61ACHe PanHiltl abo 3apodkosutl (y kpoais - 1-12-
0oba nicis 3anioHenHs suyekaimunu), nepeonionuil (cepeounit — 13-18-006a) ma
naionutl (nizniv — 19-30-006a).

Biomax, poboma cnpsimosana Ha YOOCKOHANEHHS Memooie NiOBUUEHHS
8I0MBOPIOBANLHOL 30aMHOCMI KPOJI@ 30 PI3HUX VMO8 YMPUMAHHS. Ymounenni Oii
napamunosux (akmopie Ha 6IOMEOPIOGANIbHI AKOCMI CAMYI8 Ma CAMOK KPOJsL 34
KIMKOB020 YMPUMAHHA 6 3aKPUMOMY NPUMIWEHHI MaK I YMPUMAHHI 34 pempo
MEXHON02IEI0 015l YOOCKOHANIEHHSL OesIKUX eleMenmi6 ix 6I0meopenHs.

B pobomi suceimneno pesyromamu KOMNIEKCHO20 OOCIONCEH S, NOKAZHUKIG
8I0MBOPIOBANLHOL 30AMHOCTE KPOTI6 PIZHUX NOPIO 3a PI3HUX YMOS YIMPUMAHHS md
6NAUBY PsIOY NApAmMunosux gaxmopis. Bcmanosneno nasguicmo 6ipo2ioHo2o naugy
Ce30Hy POKY HA NEpedadicHy OLIbUICIb NOKA3HUKIE GIOMEOPIOSANbHOI 30AmMHOCHIL.
3a pezyrbmamamu GueueHHs n’simu OKPOJi6 KPOIeMAamoK nopio Kamgopuiticeka i
NOIMABChKe CPibao 6CMAHOBNIEHO, WO GuUKOpucmanis npenapamie «@onicony ma
«Cypazony 3abesneuye epexmusHicmv wmyuHo2o ocimeninus 8 mexcax 86,5-88,5
%.

Ilpu nopiensnui nokasHukie 6i0MEOPIOBANLHOI 30AMHOCHI KPOIEMAMOK,
SAKUM  3ACMOCOBY8ANUCS 20PMOHATILHI  NPenapamu  6CMAHOBNIEHO, WO CepeoHill
NOKA3HUK KinbKocmi naodie 3a pesyaromamamu Y3/] OocnidosceHHs e6apirogas 6
medxcax 8,7-8,9 zon. (p>0,05), nepesasxicanus maru meapuHu, AKUX CHIUMYTIOBAIU
npenapamom  «Cyppazony. Kponemamxu yici epynu mamu nepegazy i 3a
nokasuuxkom 6azamoniionocmi — 7,9 2on., wo ua 0,3 2on. 6invuie 6 NopieHsHHI 3
meapuxamu, AKuM 3acmocosygagcsa npenapam «Donicony (p>0,05) ma na 1,5 2on.
Oinvwe nopienano 3 xoumponem (p<0,001). Cepedne 3HaueHHs NOKAZHUKY
b6azamonnioHocmi y Kpoiemamox nopoou noamagcvke cpiono ckiag 6,1-7,5 zon. 3
BIPOCIOHUM — NEPeBaANCAHHAM — CIMUMYIbOBAHUX — KPOJIeMAMOK HAO KOHMpOJeM
(p<0,01...0,001), maxcumanbHi 3HAYEHHA NOKAHUKY 0OA2AMONTIOHOCMI MAIU
Kpolemamku, akum esoouscs npenapam « Ponicouy.

Knrouosi cnosa: kponi, napamunogi pakmopu, cnepmonpooyKmugHicms,
cnepma, 20pMOHATbHA 00POOKaA
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Beryn. B kponmiBHuMITBI  HaOyBalOTh NOIIMPEHHS HOBI  TEXHOJIOTIT
BIITBOPEHHS 1 YTpPUMaHHS 3a IHTEHCHBHOIO PIBHS BHPOLIYBaHHS MOJIOAHSIKY.
3’SBUIIMCS HOBI CKOPOCILII T€HOTHITM KPOJNIB, SIKMX YTPUMYIOTH y METaJIeBHX 3
OLIMHKOBAHOI CITKM KIITKaX Yy 3aKpUTHX TMPHUMIMIEHHAX 3 PEryJIbOBaHUM
MikpokiiMatoM [1-3, 5, 6, 7, 8]. KpiM nporo, jiTepaTypHi 1aHi CBi4aTh Mpo Te, M0
JUIL KpOJIiB IIle HE JOCTaTHBO JIOCHI/PKEHO BIUIMB TEXHOJOTii YTpHMaHHS Ta
010TEeXHOJIOTIYHMX 3aXO0JIiB Ha BiITBOPIOBAJIbHY 31aTHICTh CaMIIiB Ta CAMOK.

VYeci ui obcTaBUHM CBiTYaTh MPO T, IO Ha3piia HEOOXiIHICTh B YTOYHEHHI
Jii mapatunoBux (PaKkTOpiB Ha BiJTBOPIOBAJIBHI SIKOCTI CaMIliB Ta CaMOK KpOJs 3a
KJIITKOBOTO YTPHMaHHsS B 3aKpUTOMY IIPUMIIEHHI TaK 1 YTpUMaHHI 3a peTpo
TEXHOJIOTIEIO ISl YIOCKOHAJIGHHS JISSIKMX €JIeMEHTIB 1X BinTBopeHHs. [linBuieHHs
BIITBOPHHUX SIKOCTEH CaMIIiB i CaMOK ITO3WTHUBHO BiJOOpPAKa€ThCsl HA KiHIIEBIH
co0iBapTOCTI Ta KOHKYPEHTO3AAaTHOCTI OTpUMaHoi mnpoxykmii. Pazom 3 tum, y
KPOJIIBHUIITBI BaKJIMBA POJNb HPU LOMY BIJIBOAUTHCS IITYYHOMY OCIMEHIHHIO
HOTOJIIB’SI, IO JI03BOJIsIE OOMEXHMTH MOUIMPEHHS CTaTeBUX iH(QEKIii, a Takox
HiIBUIIUTH e(pEeKTUBHICTh BUKOPUCTAHHS T€HETHYHOr0 MOTEHIIATY KPAIMX CaMIliB-
BUPOOHUKIB [9].

Mera pocaimxennsi. Jlocmiaut BIIMB mapatunoBux  (akTopiB  Ha
BIITBOPIOBAILHY 3/IaTHICTh KPOJTiB Ta ©(EKTHBHICTH ICHYIOUHMX Oi0TEXHOJOTIYHUX
METO/IIB MiJIBUILICHHS BIITBOPIOBAIIGHOI 37IaTHOCTI KPOJIB 32 PI3HUX YMOB YTPUMaHHSL.

3aBaaHHsA JOCTIKEeHb:

1. JJocnimkenHs: eeKTUBHOCTI BUKOPUCTAHHS T'OPMOHAJIBLHUX TpenapaTiB
JUIsl CHHXPOHI3alli1 CTaTeBOi 0XOTH KPOJIEMAaTOK Pi3HUX TOPIJ .

2. HNocniautu eQeKTUBHICTh TEXHOJOTIYHUX AaCIEKTIB BiIOOpY criepMH y
IUIJHAKIB T4 TOKa3HUKH CIIEPMOIIPOIYKTUBHOCTI KpOJIB 3a HITY4HOTO
OCIMEHIHHS.

3. JlocmigMTH BIUIMB PI3HUX  TEXHOJOTIYHMX AaCHEKTIB  IITYYHOTO
OCIMEHIHHS KPOJIIB Ha EKOHOMIYHY CKJIaJIOBY.

Martepianu i MeToqu 10CJIiAKeHb. 3TiJHO KaJeHIAPHOTO ILUIaHy BUKOHAHHS
3aBIAHHSA NPOBOAUTHECS (OPMYBaHHS €JIEKTPOHHOI 0a3uM IaHMX IIOKAa3HUKIB
BiJITBOPIOBAILHOT 37]ATHOCTI CaMI[iB Ta CaMOK KpOJIB Pi3HHX MOpia Kponehepm
UYepkacekoi gociinHoi cranmii 6iopecypcie HAAH ta CIT TIIT «Mapuyk H.B.»,
rocrofapcTBa MalOTh BIJMIHHOCTI 32 TEXHOJIOTIEI0 YTPUMAaHHS  KpOIiB
(mpomwuCIIOBHI THI Ta HaJABIpHE YyTpuMaHHs). EnekrpoHHa 0a3a MiCTHTh
iHpopMaIlif0 TpO piBEHb peatizaiii MOKa3HUKIB BiITBOPIOBAIBHOI 3aTHOCTI
cammiB (n=27 TOJN.) Ta CaMOK KPOJIB TOPiJ CpiOIsACTHiA, HOBO3ENAHACkKA Oina Ta
kami¢opHaiiicekka (n=300 To0I.) 32 PI3HUX TEXHONOTiIH yTpUMaHHS (TPUMIIICHHS,
HaJBIpHE YTPUMAaHHSI), IMOKA3HUKH CIIEPMOIPOAYKTUBHOCTI CaMIIiB Ta CaMOK,
mapaMeTpy MiKpo- Ta MAaKpPOKITIMAT CEPEIOBUII iCHYBaHHS KPOJIB TOCHTIHKYBaHIX
rpyn. llepBunHMIT mHpOBUIl MaTepian, OEepKaHUA y PE3yIbTaTi MOCHIKEHB,
ONpanboBaHO  METOAAMH  BapialiifHOl ~ CTATHCTUKM 3  BUKOPHCTAHHAM
TIEPCOHAIBHOIO KOMITIOTEpa Ta TMakKeTy 0a30BHX MPUKIATHHUX mporpaM Microsoft
Excel ta «STATISTICA 8.1».Ilpm mnpoBeaeHHI EKCIEPUMEHTAIBHHX POOIT
notpumyBanucs ynHHEX JCTY Ta iHCTpyKIii moxo mposeneHHs HJIP, a takox
TEXHOJIOTIYHI pPEerJlaMeHTH Ta HOpMAaTHBHA JOKYMEHTalis. Y Tporieci BUKOHAHHS
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pOOOTH 3aCTOCOBYBANHCS 300TCXHIUHI METOAM Ta TEXHOJOTIUHI JOCHIKCHHS.
IToka3HUKH TOCMOAAPCHKA KOPUCHHX O3HAK KPOJIB OOpaxOBYBaNWCS 32 JaHUMH
MEPBHHHOIO 300TEXHIYHOrO OONIKYy — 3a 3araJbHONPHAHATHMHU METOIAMU
6iOMETPUYHOTO aHai3y.

Pe3ynbTraTi HOCTIIZKEHHS Ta iX 00roBOpeHHsI. 3a pe3yibpraTtamu (Tadm 1)
BHBYEHHS IT"SITK OKPOJIB KPOJIEMATOK IOpij KaliopHilickka 1 monTaBckke cpibio
BCTAQHOBJICHO, IO BHUKOpHCTaHHs mnpenapaTiB «®Domiron» Ta «Cypbaron»
3a0e3medye e(peKTHBHICTh MTYYHOTO OCIMEHIHHS B Mexax 86,5-88,5 %.

[Ipn moOpiBHSHHI TOKa3HUKIB BiATBOPIOBAJIBHOI 3/JAaTHOCTI KpPOJIEMATOK,
SKAM 3aCTOCOBYBAIHCS TOPMOHAJBHI MpernapaTd BCTAHOBJIEHO, IO CepeaHiit
MOKa3HUK KIJTBKOCTI IUIONIB 3a pe3ynbraTamMu Y3Jl NOCHipKeHHS BapiloBaB B
Mexax 8,7-8,9 ron. (p>0,05), mepeBaXkaHHsI MaJld TBapHHH, SKUX CTUMYIIOBAIN
npenaparoM «Cypdaron». KponemaTku miei Tpynu Mamu mepeBary 1 3a
MMOKAa3HUKOM OaraTorutigHocTi — 7,9 roi., mo Ha 0,3 roj. OuIbINe B MOPIBHAHHI 3
TBapUHAMH, SIKUM 3acTOCOBYBaBcs mpemnapat «®Pomiron» (p>0,05) ta Ha 1,5 rom.
Oinbiie mopiBHAHO 3 KoHTposeM (p<0,001). CepenHe 3HaueHHS TOKAa3HUKY
0araTorutiIHOCTI y KpOJIeMaToK MOpOJH TONTaBChKe cpibio ckmas 6,1-7,5 rom. 3
BipOFiJlHI/IM TNepeBaKaHHAM CTUMYJIbOBAHUX KPOJEMATOK HaJd KOHTPOJIEM
(p<0,01...0,001), makcumaibHI 3HAa4EeHHsS IIOKa3HUKY OAaraToILTJHOCTI Maju
KpOJIEMATKH, SIKUM BBOJAMBCS npenapat «Doirom.

Tab6auusa 1. BinTBopHa 31aTHiCTH KPo1eMaTOK Pi3HUX NOPiJ 3 BUKOPHUCTAHHAM
npenapariB Jisi CHHXPOHi3allii craTeBoi 0X0TH

TToxkazHHK TopMOHAIBHHE IIpenapart KoHIpoIbHa IPyIa
«Doirom» «Cypdarom» (n=30rom.)
(n=30 rox.) (n=30 rox.)
Mim | Cv.% MEm | cv.% MEm | Cv.%
KanidopHificbka
V31T wrois 8.7£0,10%%% | 0,77 8.940,11 ##% ‘ 12,17 7.420,17 ‘ 18,3
Em0OpioHaTbHa 87,1 88,5 86,4
36epekeHicTh NpHILIONY, %
BaraTorTiAHicTs, ro. 7.6£0,34%%% | 234 7.9+0,32%%% 22.6 6.4020.32 17.9
KitbKicTh G1aromnoIyTHHX 4,7+0,22 20,0 4.8+0,17 229 4.6+0,19 24,1
OKPOTIB
TlonTaBebke cpibao
V3T o in 8.540,12%% | 1277 | Sa4x0.11% | 1213 | 7.2+0.11 14.3
EwmGpioHaThHA 87.9 86.5 85.4
36epexericTs npHILTONY, % ’
BaraTomTiAHICTS, To. 7,520,240 | 204 7.3£0,27%F 21,6 6,1020,30 19,9
KinbKicTh 61aromoIyTHHX 4.6+0.31 22.4 4,6+0,17 223 4,4+0,24 26,7
OKpOITiB

AHai3 oKa3HUKIB (TabJ 2) criepMOIPOAYKTUBHOCTI AOCTIIKYBaHAX TPYH B
3aJIeKHOCTI BiJ HAa0Opy IHCTPYMEHTIB [UIA TMPOBENEHHS INTYIHOTO OCIMEHIHHS
CBiYaTh, IO TOKAa3HHK 00’€My eSKyNsATY 3HAaXOOMBCA B Mekax (iziomorigyaoi
HOpMU 151 AaHoro Buxy tBapuH 1,31-1,39 M (p<0,001), koHIEHTpamis cnepmiiB —
348,2-351,3 mum/ma (p>0,05), pyxmuBicts cmepmiiB — 7,6-7,7 6aniB (p>0,05),
3arajbHa KUIBKICTh AKTHBHHUX CIIEpMiiB B eakymsari — 342-344 mmm (p>0,05).
3armTigHI00Ya 3AaTHICT CIEPMHU UIS JOCIIPKYBaHNX caMIliB craHoBmia 82,2-83,5
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%. Kpamy 3ammigHioodqy 3AaTHICTH Majla CIIEpMOIPOAYKINS caMIiB mpu — 2-
KpaTHOMY BinOopi criepmu — 84,5 %.

Taoaunus 2. [loka3HUKHN CIEpMONPOIYKTHBHOCTI CaMIiB KPOJIiB 32
BUKOPHCTAHHS Pi3HUX IHCTPYMEHTIB 115 Bigdopy cnepmMu

IHCTpyMeHTapiH 14 Binbopy cnepMH

TlokasHHE Habip Nel (n= 5 rom.) Habip Ne2 (n= 5 rom;.)
M+m Cv,% M+m Cv, %
OG’ €M eFKYIATY, MI 1.31+0,07 12.1 1,39+0,02%* 19.1
K OHIEHTPAITiA ClepMiiB, MIIH./MTT 351.3£17,55 17.5 348,2£19.16 15,7
PyXTHBiCTh cnepwMiiB, 6atis 7,7£0,12 26.6 7.6 £0,13 19.81
3araiLHa KiTLKICT aKTHBHIX CHEpMiiB B 344,2£18.56 18.4 342,1 £15.59 16.3
eAKYIATI, MITH.
KoM roTepHHH aHATi3 eskynaty Sperm Vision (Minitube)
VCL, KpHBOTIHIHHA MBHAKICTS CTIEPMITB §7.842.36 6.01 §6.742,93 5.96
(MEM/C).
VSL. mpaMoTiniiina MBHAKICTS crepMiis 42,043.49 15.92 42.043.47 18.57
(MEM/C)
VAP, cepei IBEIKICTS PYXY CHEPMIR 56.62.16 8.54 56.422.21 8.57
(MEM/C)
LIN, ninifiaicrs pyxy cuepwiis. VSL/VCL 47.7£3.49 17.19 48,0240 15.83
STR. npaMOIiHIHHICTE PyXy crepMiiB.
TumifiricTs cep oro masxy VSL/VAP 74,0£5,02 14,71 74,34£5.27 15,87
ALH, ammutityza 60K0_Bor0 3MIIIEHHA TOJIOBKH 4,040.56 31.25 4.240.46 24,07
criepMist (MEM).
3aIlTiqHIOKYA 30aTHICTE, %0 82,2 83.5

Haeneni pesynbratu ( Ta0.3). cBiuaTh, MPO BIPOTiJHE IEPEBAXKAHHS 32
MOKa3HUKOM 00’eMy eskynsaty (1,19-1,33 mu1) KiTbKOCTI CriepMH MPU TEPLIOMY
Binoopi (p<0,05). [IpoTe siKicHI XapaKTEPUCTHKU €SIKYIISTY 32 PEIITO MOKA3HUKIB
BUIIMMH OylW TpU JAPYroMy BiOOpI cHepMH, BTIM BIPOTIIHY pI3HHUIO
3apeecTpoOBaHO 3a IMOKAa3HUKOM KOHIEeHTpalii crepmiie (p<0,001), 3a pemrroro
MOKa3HUKIB PI3HMILI BUSBHIACS HeiCTOTHOW. [Ipu mpoBeneHHi KOMIT IOTEpHOro
aHay3y esKyJIsATY BCTaHOBJICHO, IO TIOKa3HUK KPHUBOJIHIMHOT IIBUIKOCTI
CHepMaTO30iJiB MaB BUILE 3HAYCHHS MPU MEepIIOMY Bigdopi cim’st i craHoBUB 89,0
MKM/C, 3a pemTON IOKAa3HHWKIB CIIOCTEpIranocsi He3HayHe IepeBaKaHHS
JMUHAMIYHUX XapaKTePUCTHK CIIEPMATO30IMIB ESKYISITY BiAIOpaHUX IOBTOPHO
(p>0,05).
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Tab6umnug 3. [Toka3HUKH CIEPMONPOAYKTHBHOCTI caMIIiB KPOJIiB Bil KpaTHOCTI
Bif0opy cnepmu

TIokasHHK Kparnicts Binbopy coepMH
1-e B3aTTA 2-g B3ATTA
(n= 5 mpod) (n= 5 npoB)
MEm Cv. % MEm Cv. %
06’ €M eSKYIATY, M1 1,3340,07* 12,4 1.190,02 17.1
KoHNeHTpamis cmepMiis, MIH.ALT 344,3£16.55 18,5 351,2£19,16%%* 15,7
PyXJIHBIiCTh CIlepMiiB, 5atiB 7.5£0,12 24.6 7.6 £0.13 20.81
3araTbHa KiTBbKiCTh aKTHBHHX CHIePMiiB B eAKyIATL, MAH. | 332.2£18,56 18.4 346,2 £15,59 16,3
KoM oTepHHH aHai3 edkynaTy Sperm Vision (Minitube)
VCL, KpHBOTiHiHHa MBHIKICTh clepMiiB (MM/C). 89,0+1,90 6.74 88.4+1,93 6.91
VSL. mpaMoTiHiiHA IIBHOKICTE cIepMiiB (MxM/c) 41,0£2,07 15,92 42,3£2,02 15,08
VAP, cepeflHs IBHAKICTL PYXy CIIEPMIiB (MIM/C) 57,6£2,06 11,31 56,6£2,06 11,31
LIN, mimifiHicTs pyxy cnepmiis. VSL/VCL 46,3+2,57 17,19 48,0+2,40 15,83
STR, m“f:ggﬂffﬂiﬁ;g?&?&mm’m 71,6£3.33 | 14.71 74,344 48 10,07
ALH, aMnTiTyza G0KOBOTO 3MilIeHHA TOTOBKH CIepMia 3.720,35 30.24 3.020,32 25.71
(w).
3aIUTiTHI0YA 3JaTHICT, % 80.3 84,5

Ta0nuns 4. BapTicTh cTapTOBOro KOMIJIEKTY iHCTPYMEHTIB VISl INTY4YHOT 0
ociMeHiHHS1 KpOJiB

THCTPYMEHTH JI71% IITYHHOTO KOMILTEKT 1 KOMILTEKT 2
OciMeHiHHS KPOIiB K-CTB 1iHa, rpH* K-CTh ujHa, rpE*
BariHa MIacTHEOBA/CKIAHA 1 700,00 1 155000
P030aBHHK CIIEPMH KPOJTIiB 1 154,00 1 154,00
TopMOHATLHHIT Menapat
(Pomiron) 1 246,00 1 246,00
IIInpHIT 0AHOPa30BHH
IBOKOMITOHEHTHHH 5 16.00 5 16.00
KareTep A14 INTy4HOTO
OCIMEHIHHA KPOTiB 30 60,00 30 60.00
Bcroro 38 1176,00 38 2026.00

[pumitka: * - Bapricts npoxykuii craHom Ha 01.11.2022 p

Pe3ynapraT  MpOBENEHUX  JOCHIKEHb  3aCBIAYYIOTh  e(EeKTUBHICTh
BUKOPHCTaHHA INTYYHOTO OCIMEHIHHS IIepell NPUPOAHUM, TaK sK 3abesnedye
MIIBUIICHHST TTOKA3HUKY BiATBOPIOBAJIBHOI 37aTHOCTI Kponemarok Ha 15-20 %.
[Ipore BapTO 3a3HAYMTH, IO BapPTICTh CTAPTOBOTO KOMILICKTY 1HCTPYMEHTIB VIS
IITYYHOT'O0 OCIMEHIHHS KPOJIiB, 3aJIXKHO BiJ HAOOpy Ta KpaiHU BHPOOHWKA Hapasi
Bapitoe B Mexax 1176-2026 rpH, 10 BapTO BpaxOBYBATH NPH IDIAHYBaHHI pOOOTH
Ha KporedepMi.

Bucnoskmn.

3a pe3ynpTaTaMyd BUBYEHHS II'SITH  OKPOJIIB  KPOJIEMAaTOK  TOPif
KaJiQopHiiichKa 1 TONTaBChKe CPidIO BCTAaHOBICHO, 10 BUKOPUCTAHHS MperaparTiB
«®Pomiron» Ta «Cypdaron» 3abe3nedye eQEeKTHBHICTH INTYYHOIO OCIMEHIHHS B
Mexax 86,5-88,5 %.
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[Ipn moOpiBHSAHHI TMOKa3HUKIB BiATBOPIOBAJBHOI 3/AaTHOCTI KPOJEMATOK,
SKAM 3aCTOCOBYBAJIHCS TOPMOHAJBHI MpernapaTd BCTAHOBJIEHO, IO CepeaHiit
MOKA3HUK KITBKOCTI IUIONIB 3a pe3yibraTamMu Y 3]l MOCHiIpKeHHS BapiloBaB B
Mexax 8,7-8,9 rom. (p>0,05), mepeBaxkaHHS Malld TBApPHWHU, SIKMX CTUMYITIOBAIIA
npenapatroM «Cypdaron». Kponemarku miei rpynm wMamu mepeBary i 3a
MMOKAa3HUKOM OaraTorutigHocTi — 7,9 roi., mo Ha 0,3 roji. OUIbINe B MOPIBHAHHI 3
TBapHHAMH, SIKUM 3aCTOCOBYBaBcs mpemnapaT «®Poimiron» (p>0,05) ta Ha 1,5 rom.
Outerie mopiBHAHO 3 KoHTposeM (p<0,001). CepenHe 3HAYCHHS TOKa3HUKY
6araToruliIHOCTI y KpOJIeMaToK MOpOJH TOJTaBChKe cpibio ckmas 6,1-7,5 rom. 3
BIPOTITHUM TEpEBaXaHHAM CTHMYIbOBAHHX KPOJIEMATOK Haad KOHTPOJIEM
(p<0,01...0,001), makcuMayibHI 3HAYCHHS MOKA3HHKY OAaraTOIUTIAHOCTI MaJu
KpOJIEMaTKH, IKAUM BBOIHUBCS mpenapaT «Domiromny.

AHami3 TOKa3HUKIB CIIEPMOIPOAYKTHBHOCTI JIOCHIDKYBaHUX TPyl B
3aJICKHOCTI BiJl HAOOpY IHCTPYMEHTIB JJIsi TPOBEICHHS IITYYHOIO OCIMCHIHHS
CBi4aTh, L0 IOKA3HUK 00 €My €AKYIATY 3HAXOAMBCS B MeXax (i3i0iaoriyHoi
HOpMHU Juisi aHoro Buay tBapuH 1,31-1,39 mu (p<0,001), koHIEHTpallis CcliepMiiB
— 348,2-351,3 mun/mn (p>0,05), pyxmuBicts cnepmiiB — 7,6-7,7 6anis (p>0,05),
3arajbHa KiJIbKICTh aKTHBHHMX CHepMiiB B eskynsti — 342-344 mun (p>0,05).
3arutiIHIO0Ya 31aTHICTh CIIEPMU JUIsL IOCHIJUKYBaHUX caMIliB craHoBmia 82,2-83,5
%. Kpanty 3amiigHio04y 37aTHICT Maja CIIEPMONpPOIYKIIS CaMIiB IpH 2-
KpaTtHOMY Biioopi criepmu — 84,5 %.

Pe3ynapraT  MpOBENEHUX  JOCHI/KEHb  3aCBiI4yIOTh  e(EeKTUBHICTh
BUKOPHCTAaHHS IITYYHOTO OCIMEHIHHS Iepell TNPUPOJHHM, Tak sK 3abe3mneuye
IiJIBUIICHHS TTOKa3HUKY BiATBOPIOBAJIBHOI 3JaTHOCTI Kpoiiematok Ha 15-20 %.
[Ipore BapTO 3a3HAYMTH, IO BapPTICTh CTAPTOBOrO KOMILUICKTY 1HCTPYMEHTIB JUIsi
LITYYHOTO OCIMEHIHHS KPOJIB, 3aJIe)KHO BiJi HA0OpY Ta KpaiHM BHPOOHHMKA Hapasi
Bapitoe B Mexax 1176-2026 rpH, 1110 BApTO BPaXxOBYBATH IPU IUIaHYBaHHI poOOTH
Ha Kponedepmi.
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UDC 636.92.053.082

EFFICIENCY OF APPLICATION OF EXISTING METHODS OF
ARTIFICIAL INSEMINATION OF RABBITS

Vintoniv O. Kyiv, Ukraine.

With the aim of a deeper level of study of the reproductive performance of rabbits
under the condition of their artificial insemination, scientists are also engaged in
research on the individual development of the resulting offspring. Moreover, one of the
important periods of animal ontogenesis according to G.A. Schmidt is embryonic, which
is divided into three subperiods: actually early or embryonic (in rabbits - 1-12 days after
fertilization of the egg), pre-fertile (middle - 13-18 days) and fertile (late - 19-30 days).

Therefore, the work is aimed at improving the methods of increasing the
reproductive capacity of rabbits under different conditions of keeping. Clarification of the
effects of paratypic factors on the reproductive qualities of male and female rabbits under
caged confinement in a closed room as well as retro-technological confinement to
improve some elements of their reproduction. The paper highlights the results of a
complex study of indicators of the reproductive capacity of rabbits of different breeds
under different conditions of keeping and the influence of a number of paratypic factors.
It was established that there is a probable influence of the season of the year on the vast
majority of reproductive capacity indicators. According to the results of the study of five
litters of female rabbits of the California and Poltava silver breeds, it was established that
the use of the drugs "Foligon" and "Surfagon” ensures the effectiveness of artificial
insemination in the range of 86.5-88.5%.

When comparing the indicators of the reproductive capacity of female rabbits
treated with hormonal drugs, it was found that the average number of fetuses according
to the results of the ultrasound study varied between 8.7 and 8.9 goals. (p>0.05), animals
stimulated with the drug "Surfagon" predominated. Female rabbits of this group also had
an advantage in terms of multifertility - 7.9 points, which is 0.3 points. more in
comparison with animals treated with the drug "Foligon” (p>0.05) and by 1.5 goals.
more compared to the control (p<0.001). The average value of the multifertility index in
female rabbits of the Poltava silver breed was 6.1-7.5 goals. with a probable
predominance of stimulated female rabbits over the control (p<0.01..0.001), the
maximum values of the multifertility index were obtained by female rabbits administered
the drug "Foligon"

Key words: rabbits, paratypic factors, sperm productivity, sperm,
hormonal processing
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YK 636.934.57.082.4
TEHETUYHA TA TIAPATHIIOBA MIHJIMBICTh CEJEKIIMHUX
O3HAK KPOJIIB NIOPOAU NOJTABCBKE CPIBJIO PI3HUX
IT'EHEAJIOTTYHUX ®OPMYBAHb

Bamenko M.1. — axaoemix HAAH,
Boiiko O.B. — kanouoam c- nayx,
laBpum O.M. — kanoudam c-2 Hayx,
Corniuenko F0.M. — kanoudam c-2 nayx,

Yepkacvka docniona cmanyis 6iopecypcie HAAH  sotnichenko.yulya@gmail.com

Tlpusedeno pezynrbmamu KOMAIEKCHO20 AHANIZY NIEMIHHOL YIHHOCMI KPOJi6
nopoou noamascvke cpibno. Bemanosneno, wo kponi ninii Hazapa manu naiisuwye
SHAYEHHA HCUBOT MaCU No 6ciM cmamego-eikogum epynam: na 2,8 % (nosnosixosi
camyi), 5,0 % (nosnosixosi camuyi), 3 % (morodi camyi), 8,2 % (monodi camuyi)
6I0 cepednvbo2o 3Hauennss no cmaody. lle exazye na Kkowconidosamwicmv Oanoil
2eneano2iunoi epynu meapun. Bemanoeneno, wo mise odxeamom epyoeii i Hcugoio
Macor y 6cix Kponig i3 eubipku Oyna HaseHa BIOHOCHO GUCOKA NO3UMUGHA
cenemuyna Kopenayis, saxa 3uaxoounace y medcax rG=0,45...0,56, a mioc
wupuHoto nonepexy i ocugowo macoio y medxcax rG=0,44...0,55. Haveuwi
NOKA3HUKY (heHomunosoi ma eeHemuynoi Kopenayii misc obxeamom epyoetl,
WUPUHOIO NONEPEKY A HCUBOIO MACOI0 CNOCMEPIanicCh Y MONOOHAKY KpOie AiHii
Hasapa, sxi o6yau 6ionosiono euwpumu na 24,4% i 13 % no eionowenuo 00
cepednvozo snavensi (p<0,05).

Koedghiyieum ycnaoxogyeanocmi h2 oicugoi macu Kponie npu ybomy
docmogipHo koausasca 6i0 0,25 oo 0,35 (P>0,95). Cxopenvosana 6i0nogios
cenekyitinoi O03HAKU — WUPUHA Nonepexy npu 6i0bopi iHwoi — dcuea maca
cmanosuna 90,31%. Cenexyiinuti ougepenyian no ocugiii maci y Kponie JaiHii
Haszapa cmanosus S = 449,25 2, a ecpexm cenexyii no srcusiii maci Ag eapiroeas 6io
112,31 200 157,24e.

Haiisuwe 3nauenns naeminnoi yinnocmi manu camyi Hasap, Baiikan ma
Kacnep, inoexcu BLUP saxux 6yau 6 4,1; 7,3 ma 0,9 pasie euwum 3a cepeowe
sHauenus. Tlokaznuk 00cmosipHocmi OYiHKU NAeMIHHOT YiHHOCINI KPOJIi8 KOIUBABCS
y medicax lim = 63,0-75,9. Bapiabenvnicms xoegiyienmy naoiinocmi BLUP-
OYIHKU MAE Nepuiouepeose 3HAYEHHS Npu NposedeHHi 0000py Kpodie 3d
KOMNIEKCOM O3HAK.

Pesynemamu BLUP-oyinku Kpoaie nopoou Rnoamascvbke cpibio oae
niocmasu pekomeH0yeamu Oauutl Memoo 0715 WUPOKO20 BNPOBAONCEHHS 3 MEeMOI0
8i000py camyie-naioHuKie 0na 2ibpuduzayii ma OMPUMAHHA MAKCUMATLHOL
2eHeMUYHOT MIHAUBOCI Y NOMOMCMEI, W0 003601UMb NIOBUUMU eeKMUBHICID
cenekyitino2o npoyecy.

Knrouosi cnoea: Kponi, nonmaeceke cpiono, ooxeam zpyoeil, wiupuHa
nonepexy, njieminna YinHicmo

Beryn. 3HauHa ponbk y 3a0e3lEUeHHI JIIOACTBA  POOBOIIECTBOM,
XYTPSSHUMH BUPOOaMH Ta ITyXOBOK CHPOBHHOIO BiflBeleHa KPONiBHHUIITBY. OTHIM
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3 OCHOBHHMX (DaKTOpiB, IO CIHpHUS€ NPHCKOPEHHIO PO3BUTKY KPOJIBHHITBA, €
30inbIIeHHs ToroiB's TBapuH [5]. Jms craOumizamii Ta MABHINCHHS ITHOTO
MOKa3HUKAa HEOOXiJHAa HaJaro/KEeHICTh Ta B3a€MO3B'A3aHICTh 3aXOMiB i3
MOKpAIEHHsT yTPUMaHHS, a TaKOoX 3AIHCHEHHS TIOCTIHHOTO KOHTDPOJIO Y
BETepUHApHOMY 3a0e3IeYeHHi raiy3i Ta BeJIeHHS CeleKLiHHO-TIIEeMiHHOI poOoTH 31
cramoM Kpodiis [1, 4, 9].

BaxnmiBoro JIaHKOIO CENEKLIHHMX IporpaM IMiBUIIEHHS TPOAYKTUBHOCTI
KpOJIB € BHUKOPHUCTAHHS CHCTEMH OIlIHKH IUIEMIHHOI IIiHHOCTI TBapuH. Bim 1i
00'€KTUBHOCTI 1 TOYHOCTI 3alIe)KUTh TEHETHYHE IOKPAIIEHHS HACTYIHOI'O
MOKONiHHA 1 momynsiii B mimomy [2,3]. OcraHHIM 4YacoM Yy CBITOBOMY
KPOJIIBHUIITBI JII1 BH3HAYCHHS IUIEMIHHOI IIIHHOCTI KpOJIB BHKOPHUCTOBYIOTH
meron BLUP (Best Linear Unbesian Prediction - Hadkpamuii He3MilieHHd
JHIHHUKA TPOTHO3), KW OLIHIOE TeHETHYHUI MTOTEHIIIal TBAPUHH 3 YpaxyBaHHAM
napaTtunoBux ¢axropis [10, 12, 14].

AKTyaJbHicTb. HeBifi’eMHUM eJ€MEHTOM YIOCKOHAJEHHS CTaJ KpOiiB, SK
3a TUIEMIHHMMH TaK i NPOAYKTUBHHMH SIKOCTSIMHM, € CTBOPEHHS 1 IIiJTPHMKa
BHCOKOI'O TE€HETMYHOrO IOTEHI[ially TEeHEAJOriyHuX CTPYKTyp. Takuil miaxig
3a0e3nedye MPOBENCHHS BiAOOPY TBapHH 3 ypaxyBaHHAM iX TEHOTUIY IIPH
30epeKeHH] JIHIHOT CTpYKTYpH crana [8, 15].

Coin 3a3HaYMTH, 10 HAYKOBI JIOCIHIPKEHHS Y HAINPSMKY OLIIHKH KpOJIB 3a
meronom BLUP B VYkpaini He npoBogmwnuch [7, 11]. Takum uumHOM, O4YeBHIHA
HEOOXIHICTh aHaJi3y TeHEeTHYHOI CTPYKTYpPHU KpOJNIB PI3HUX IOpiA SIK Ha
IHAMBIAYaqbHOMY, TaK 1 Ha MONYISAUIHHOMY piBHSAX s iHTeHcubikamil
cenexiiiHoro mnpouecy [13].

Merta pociimkennsi. JociaiuTH BIUIMB THIIIB PalliOHy B TOJIBII KPOIiB Ha
X momanpIry M’sICHY IPOAYKTUBHICTb.

Martepianu i Meromu gocaimKeHb. J{OCIHIIPKEHHS TMPOBOIMIKCS Ha
MOroJiB’T  KpOJNIB MOPOIM TMOJNTaBChbke Cpibiao Ha 0a3i eKcrepruMeHTalIbHOT
kponepepmu Uepkacekoi gocmignoi crauiii OiopecypciB HAAH Ta CI' TIIT
«POKITYEHKOBY.

VY mporieci BUKOHAHHS poOOTH OYyAyTh 3aCTOCOBaHI 300TEXHIYHI METOIU
JOCHiKeHb. M’sicHa MPOAYKTHBHICTH Ta BIATBOpHA 3JaTHICTH  KPOIiB
BU3HAYATHMETHCSI 33 JAHUMH 300TEXHIYHOro OONIKy 3rigHo ,,[HCTpykmii 3
OoniTyBaHHA KpomiB” [6]. TBapuH 3Ba)KyBaJld OTHOPA30BO Ta 3HIMAIN HACTYITHI
MPOMIpH TiJla: mpsiMa JOBXKHHA Tyly0a, Koca JOBXHHA Tyiay0a, 00XBaT Tpyei,
LIMpUHA TpyHed, IuOWHa rpyael, MHMpUHA IMONepeKy, LIMpHHA B MAaKJIOKaXx,
JIOB)KMHA TOJIOBH, LIMPUHA TOJOBH Ta KOCAa JOBXKHHA 3a1y. 3 METOK BH3HAYCHHS
IUIEMIiHHOI IIHHOCTI KpOJIiB, BHKOPHUCTOBYBAIM CENEKIiHHO-TCHETUYHINA i1HIEKC,
3ampornoHoBaHnil Hamu [6]. Po3paxoByeThcs ceNeKmiiHO-TCHETUYHUH 1HIEKC
LUISXOM CyMH BEJIHMYHWH, SKi BKIFOYAIOTh T€HETHYHI KOMITOHEHTH TOCIIOAapChKO-
LIHHUX O3HAaK. B SKOCTI T€HETHYHOro Mapamerpa BUKOPHCTOBYETHCS KOE(DIIiEHT
YCIIaJAKOBYBAHOCTI OKPEMHX TOCIHO/APChKO-IIIHHUX O3HaK KpomiB. KiHneBuid
BapiaHT aJrOPUTMY BHU3HAUCHHS CENEKHIHHOTO iHIEKCY caMIs 3 BUKOPHUCTAHHAM
TeHeTUYHHX TTapaMeTpiB Mae Takuil Burisix [12]:
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I = h?Mn + h3 M3k + h3 MmoT
I = h{Mn + h3 M3k + h3 MMt
Mn — BemuumHA CepemHHOAOOOBOrO MPHUPOCTY JKUBOI MAacH HAIAJKIB,
OTPUMAHOI BiJI IEpeBipsieMOro camiis B niepion 45 — 90 mHiB,

M3k — BelWYMHA 3aTpaT KOPMY Ha OJWHHUINO MPHPOCTY HAIIAJMKIB,
OTPUMAHHUX BiJl IEpeBipseMoro camird B epiox 45 — 90 aHiB;
MwmnOT — cepeqHs Maca IMApHOI TYIIKH MOJOJHSKA, OTPUMAHOTO Bif

nepeBipseMoro camiist y Biri 90 JHiB;

h2 — xoediriienTH ycnaKoBYBaHOCTI 3a IIMMU O3HAKAMH

B ocnoBi ctpyktypr BLUP owiHKM camiiB BHKOPHCTOBYBAJM DIBHSIHHS
3MilIaHoi MozieNti (y MaTpHYHOMY 3aruci Mae BUrisin) [12]:

y=XB+Zu+e

Jie y — BEKTOp CIoCTepexeHb po3MipHocTi N; B — BekTop (iKCOBaHUX
e(eKTiB pO3MIPHOCTI P, IO BHBYAIOTHCS; U — BEKTOp PaHIOMI30BaHUX e(EKTiB
PO3MIPHOCTI (, 1110 BUBYAIOTHCS; € — BEKTOpP BUNAIKOBUX e(eKTiB po3MipHOCTI N,
0 BUBYAIOTHCS; X — MaTpHLsl KoedillieHTiB (iKCOBaHUX e(eKTiB; Z — MaTpulls
Koe(illieHTIB paHIOMI30BaHUX €(DEKTiB.

JJist OpiBHSHHS TJIEMIHHOI IIHHOCTI Pi3HUX CaMIiB KPOJIB 32 O3HAKAMH,
BUKOPHCTOBYBAJIM TOKAa3HUK BiAHOCHOI IuteMiHHOI miHHOCTi (RBV, %), sxuit
po3paxoByBaiu 3a Gopmyroro [12]:

RBV = (BV + P) * 100

ne P — cepenHst MpoAyKTUBHICTB 110 JIOYKAaM YCiX CaMIIiB;

BV — meminna ninaicts, Bu3Hauena BLUP-meTomoM

OpnepikaHi MaTepiaii HAYKOBHX JOCIIKEHb OOpOOISITUMYThCS METOAaMHU
MaTeMaTU4HOI CTATUCTUKU 3ac00aMHu MPOrpaMHOro makery «Statistica — 6.1» Ta
Excel (Microsoft Office 2010).

PesyabTaTH fAocidifikeHHs1 Ta iX o00roopeHHs. BcraHoBineHo, 110
HalBHIIlE 3HAYECHHsI KMBOI MacH 3a BCIMa CTAaTEeBO-BIKOBUM TpyHaM Majl KpOIi
miuii Hazapa, sxi Oynmu Bumumu Ha 2,8 % (moBHOBiKoBI cammi), 5,0 %
(moBHOBIKOBI camwuiii), 3 % (momomi cami), 8,2 % (Momomi camwiii) Bif
CepeHbOro 3HaveHHs 1Mo crany (Tabm. 1). TBapHHH 3 PI3HOI TEHEANOTIYHO
HAJISKHICTIO BIIPOJOBXK PSY MOKOJIIHb XapaKTEPU3yBAIUCH TOOPOIO i CTAOLTHHOIO
MPOAYKTUBHICTIO IIPU BHUCOKIiH ()EHOTUIOBIH iEHTHYHOCTI BUBUEHHX O3HaK. lle
BKa3ye Ha KOHCOJIJJOBaHiCTh CTa/ia B [[IIOMY B YMOBaX TEXHOJIOTIYHOI aJanTalfii.
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Tabauns 1. ZKusa Maca KpoJliB 3a/1e5KHO Bijl reHea 10rivHoi HAJIe:KHOCTI, BIKY
Ta cTaTi
Hamagke
Camenn 5 Q
II n M n I n M n
Ba#t 4,15£0,02 | 15 | 3,31£0.03 31 4,45+0,02 43 3,30£0.,03 43
Binam 4,53£0,04 | 14 | 3.15£0,02 29 4,38+0.03 44 3,14£0,03 54
T'pad 4,05£0,04 | 17 | 3,22+0,03 17 4,14£0.01 38 3,25£0,05 56
Kacrep 4.45£0,07 | 14 | 3,53%0,03 | 18 | 4.22%0.10 | 50 | 3.21%0,06 | 41
Inmepatop 4.26%0.03 | 13 | 3.14%0.03 | 28 | 4.38%0.09 | 53 | 3.66%0.07 | 42
Hasap 4.53£0.03 | 15 | 3.60%0.02 | 41 | 4.51%0.09 | 40 | 3.69%0,03 | 51
Ilesap 4,45£0,02 | 11 | 3.56+£0,01 38 4,34£0.03 42 3,54£0,02 54
Cepense 4.41£0.03 | 99 | 3.43+0.02 | 202 | 4.38%0.05 | 310 | 3.41%0.04 | 341

IMpumitka: & - camui, ¢ - camuui; Il — noBHOBiKOBI TBapuHM; M —
MOJIOTHSIK

Bucokwuii piBeHb KOHCOMTI AL 1a€ IEBHI OOMEXKEHHS Ha TPOSIB TEHETHYHHUX
edexTiB mpu  BHyTpimHbONONYMAWiHHIK  riOpumusanii.  Tomy Hamum 3
BUKOPUCTAHHSIM TEHETHYHHX 1 ()EHOTUITOBHX KOPEISIii MO psny CeNeKIiiHUX
O03HaK KpoyiB OyB MpOBEJCHWII aHaNi3 pI3HUX JiHIH 3 MeTor 30epexeHHs
TCHETHYHOI MIHJIMBOCTI B PSI/Ii TIOKOJiHb.

OCKINIBKH CEJISKITiSl MPOBOIUTHCS, AK MPABHIIO 33 KiJbKOMa O3HAKaMH, TO
JIOIATKOBY 1H(OPMALII0 MPO MOPOAY IAl0Th TeHEeTH4Hi Kopensuii. Bizomo, mo
SKIIO MDK O3HAKAMH Ma€ Miclie BiJ’€MHUI TE€HETHYHHUI 3B SI30K, TO MOXYTh
BUHHMKHYTH TIE€BHI TPYAHOLIl MPH OLIHII KPOIIB 3a CENEeKI[IHHUMHU IHIEKCaMu 3
BPaxyBaHHAM IX €KOHOMI4HOTO 3Ha4eHHs. [IpH LbOMY YHMCIIO O3HAK BU3HAYAETHCS
IHTEHCHUBHICTIO BiOOpy, e(peKkToM celekiii i IuieMiHHOW poboror. B xomxi
JOCITIDKEHb OYyJIU po3paxoBaHi KoeillieHTH (EHOTHITOBOI i TeHETUYHOI KOpPeIsIil
(Tabmn. 2) Mix ceJeKLiHHUME 03HaKaMu (00XBAT rpyjeH, IUPUHA MOMIEPEKY, KUBa
Maca) KpOJiB MOPOIH MONTaBChKE CPioIIO.

Taoauus 2. ®eHOTUNOBI Ta reHeTUYHI KopeJisilii ceJieKIIHHUX 03HAK KPOJIiB

OBHﬂlﬂl, o ROPeTHTh
OO6xBaT rpyacH - IIapaHEa TOHEPERY —
Camens n KHBA Maca JKHBA MAaca
Tgam, rem, Tg.m, rem,
Ba#Tt 94 0,45x0,06 0,47+0,05 0,52+0,05 0,49+0,06
Bimam 110 0,45+0,05 0,52+0,04 0,44+0,05 0,44+0,05
T'pad 134 0,52+0,01 0,48+0,04 0,53%0,05* 0,52+0,03
Kacmep 87 0,54+0,04 0,51+0,07 0,52+0,07 0,49+0,07
Tunepatop 91 0.490,06 0.550,06 0.4320.,03 0,480,07
Hazap 105 0,58+0,01* 0,55+0,04 0,55+0,06* 0,56+0,05*
Iesap 97 0,54+0,06 0,51+0,05 0,44+0,07 0,50+0,05
B cepeanpony 0.500,04 0.50%0,05 0.490.05 0.490,06
Mpumitka: *mocroipuo mpu P>0,95 rG — koedimieHT TreHETHUHOI

KOpeJsIii MiX CceleKmifHMMHM ToKa3HHUKaMH, rf — KoedimieHT (EeHOTHITOBOT
KOPEJAIIi MiXK CeNeKIiHHUMU ITOKa3HAKAMH

BcranoBieHo, o MiXk 00XBaTOM TPYyJIeH 1 )KMBOIO Macoro y BCiX KpOIiB i3
BHOiIpKH Oyna HasBHA BiJIHOCHO BHCOKAa IO3WTHBHA TEHETHYHA KOPEIAIis, sKa
3Haxoamnack y mexax rG=0,45...0,56, a Mixk IIUPUHOIO TTOTIEPEKY 1 )KUBOIO MACOI0
y mexax rG=0,44...0,55. IlokazHukn (eHOTHIIOBOI Kopemsmii MiK 00XBaToM
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rpyneit i xuBor Macor craHoBwin rG=0,47...0,55, a MixX IMUPHHOIO TOTEPEKY 1
*kuBOI0 Macoro —rG=0,44...0,55.

HaiiBuii noka3zuuku (GpeHOTHITOBOT Ta TeHETHYHOI KOpessiii Mixk 00XBaToM
rpyael, IIMPHUHOIO TIOTEPEKy Ta >KUBOIO MAacOI0 CIIOCTEPITalnch y MOJIOTHAKY
kpomiB Jinii Hasapa, siki Oymu BimnoBimHo BummMu Ha 24,4% i 13 % mo
BIJTHOIICHHIO JIO cepeaHboro 3HaueHHs (p<0,05).

Koegimient ycmaakoByBaHocti h2 »uBOiI Macu KpONIB MNpH IHOMY
nocroBipHo komuBaBcs Big 0,25 mo 0,35 (P>0,95). CkopenboBaHa BiJIIOBiAb
CeNeKIIHHOI O3HAaKM — IIMPHHA IIONEepeKy TpH Bigdopi iHIIO — >XMBa Maca
cranoBuna 90,31%. CenekuiiiHuii audepeHiian mo kuBiii Maci y KpoiiB JiHii
Haszapa cranoBuB S = 449,25 1, a edekr cenexiii no *uBiid Maci Ag BapiroBaB Bil
112,31 r no 157,24 1.

BuBueHHS (EHOTUIIOBUX KOPENAIiHd JOAATKOBUX MPOMIpiB (DInOHWHA
rpyael, IUpUHA TPpyAeH, NOBXWHA Tija) i3 )KMBOIO Maco KpPOJIiB MOKa3alo, 10
HAMOUIBII BUCOKUI KOpENSIIHHUIA 3B’S30K: IIMpUHA Tpyled - kuBa Maca OyB
npucyTHiM y miHii Hazapa ta Baiikana u cranoBus rG=0,43 (mr=0,03) i rG=0,62
(mr=0,05) BiamoBiHO.

TakuM YMHOM, TEHETHUYHI KOpeyslii, HDK (PEHOTHIOBI YITKO BKa3ylOTh
iICTHHHY MIpy BIUIMBY T'€HOTHIY OaThKIB KPOJIIB Ha KOXXHY 3 IpPOaHAJi30BaHUX
03HaK IpU (HIKCOBAHOMY BIUIMBI 1HIIUX T4 MOXKYTh BUKOPUCTOBYBATUCS JUIs OLIIBII
JICTAIILHOTO aHAaJII3y B3aEMO3B 3Ky CENEeKIIHHO-TeHETUUHIX O3HaK.

J1Jist OL[IHKM TUIEMIHHOI [[IHHOCTI CaMIiB KPOIIiB MOPOJIH MOJITABChKE CPibIIo
O0yno Bukopucrano meroq BLUP — | Mopens TBapuHH”, 32 OJHI€I0 O3HAKOIO 3
BpaxyBaHHSIM mapatunoBux (akrtopiB (pik i ce3oH). Pesynbratn BLUP-owinku
TBapuH 32 O3HAKOIO ,,CEPEIHBOJI000BI MPHPOCTH”, 110 BKIOYaE y cede (akTop
reHoruny (moiaiMopHi BapiaHTH TeHy MIOCTaTHHY, BUKOPHCTaHO 3 piBHI)
Tpe/ICTaBleH] y Tadm.3.

Tab6auus 3. Pesynsratu BLUP-o1iHkHM camuiB KpoiB pi3HUX
reHotunis (mojimMopgui Bapiantu reny MSTN) 3a sikicTio HamaaAKiB

TeHo KinbricTb CepenHboa000Bi BV no RBV, | REL,
Kianika TeHETHYIHOI 0
THO J090K, T0J1. | MPHPOCTH J090K, T % %
fa3ucy

Hazap CT 108 30+0.2 +0,199 101.0 63,0
Baiixan cc 101 37+0.3 +0.357 101.0 63.7
Baiit CT 86 38+0.3 -0.069 99.8 63.5
I'pad cc 97 35+0.2 -0.040 99.9 63.7
Immepatop cC 96 35+0.2 -0,153 99,5 63.6
Kacnep CT 91 38+0.3 +0,046 100.5 75,9
Ilezap TT 88 35+0.2 +0.000 100.1 63.0

[pumitka: BV — mieMiHHa [iHHICTH KPOJIB, IO BKIIIOYA€ (PAKTOpP TEHOTHITY;
RBV — BigHocHa tuieMinHa IiHHiICTB; REL — MOCTOBIpHICTH OLIHKH IUIEMiHHOI
LIHHOCTI

HaiiBume 3Ha4YeHHs IDIEMiHHOI IIHHOCTI Manmu camili Hazap, Baifkam ta
Kacmep, ingexcu BLUP skux Oymu B 4,1; 7,3 Ta 0,9 pa3iB BUImIUM 3a CepemHE
3Ha4eHHA. [lOKa3HMK [IOCTOBIPHOCTI ONIHKM IUIEMIHHOI IIHHOCTI KpOJiB
KoImBaBcs y Mexax lim = 63,0-75,9. HaiiBuie 3nadeHHst Oyo BiAMIYEHO y caMIls
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Kacmepa (+10,7 % Big cepeqHporo 3HAUYCHHS), a HaitHmk4de — y Hazapa i Lle3apa (-
2,2 % Bijg cepenHboro 3HaueHHs). Jlana ocoOMMBiCTh BapiabenbHOCTI KOeRilieHTy
HaxitHocTi BLUP-0IiHKE Mae mepIirodeproBe 3HaAUYCHHS MPH MPOBEICHHI 1000py
KpOJIiB 32 KOMIUIEKCOM O3HaK.

Ha ocHOBiI 3HaueHb iHZEKCY BiZHOCHOI IUIeMiHHOI IiHHOCTI RBYV, 3a
Meronukoro KysnemoBa B. M. camisiM kpomiB OynM TPUCBOEHI Karteropii, ski
3a3HaueHi y Taoi. 4.

Tabauus 4. Po3nonain kareropiii caMmuiB 3a 3Ha4YeHHSIMU BiITHOCHOI NJ1eMiHHOI
minHocTti, RBY
BinnocHa nieMinHA NiHHICTE Kpoas Kateropia

RBV>ARBV + 2*SDRBV o .
(BiporigHi moxpamysati)
+

ARBV + 2*SDRBV=RBV>ARBV + 0,75*SDRBV

(noxpantyBadi)
ARBV + 0,75*SDRBV=RBV=ARBV — 0,75*SDRBV " 0 .
(HefiTpanbHi)
ARBV - 0,75*SDRBV=RBV=ARBYV - 2*SDRBV . p
(moripnryBayi)

(Biporiasi noripmysavi)
IMpumitka: ARBV - cepennst BiJHOCHa MIeMiHHA I[IHHICTB Yycix kpoiiB; SDRBV -
CTaHIApPTHE BiIXWUICHHS BIAHOCHOI IMJICMIHHOI IIIHHOCTI KPOJIiB

ARBYV - 2*SDRBV>RBV

PamxyBaHHs caMI[iB KpOIIiB J10 BiINOBiAHMX Kateropiii 32 BLUP innexcom
(cepenHBOI000BI MPHUPOCTH) JAJI0 3MOT'y OTPUMATH HACTyIHI pe3ynbrati: Hazap,
Baiikan ta Kacriep Oynu BifHeceHi J0 caMiliB-TiokpaiyBayiB, Baiir, le3sap — no
HelTpanbHux 1 ['pad, IMneparop — o noripinyBauis.

3a pamkyBaHHAM TBapuH 3rimHo BLUP-iHmekcom, moOB’s3aHuM i3
PETpONYKTUBHUMH SIKOCTSIMH, CIIOCTepiranach Iemo iHma curyaiis. Tak, 1o
BIpOTiJHUX TIOKpailyBadiB Oyno BimHeceHo Hasapa, baiikama i llesapa. o
HeWTpanbHuX camuiB mnotpanwin ['pad, Imneparop Ta Kacnep. Camuem-
TMOTipIllyBa4YeM BHUSBUBCs Baiit.

Hus  ouinku edextuBHocTi BLUP Oynm pospaxoBani  koedimieHTH
KOpeJsiIlii IUIEMIHHOI I[IHHOCTI CaMiliB KpOIiB 13 CeNeKIiHHO-TeHEeTHYHIM
1H/IEKCOM Ta CEPEeHbOI0 (PEHOTHIIOBOIO MPOAYKTUBHICTIO 1X 040K (Tabm 5). Ipu
LBOMY, YUM OJIVDKYE JaHUH TOKa3HUK HAONMKaBCs 110 OJHMHUIN, THM BHIIA
edekTuBHICTh BUKopHcTanHs Merony BLUP.

Tabauus 5. Kopeasiniiina 3anexnicts BLUP-inaekciB camuiB Bin cepeanboi
NMPOAYKTHUBHOCTI Ta BiITBOPHOI 31aTHOCTI IX 1090K

BLUP-inaexc Hpon);:lc;::?clrc:;ol;mo;nopna CenexnifiHO-TeHeTHIHHH iHTeKC
TIpoOyKTHBHI AKOCTi +0,71* +0.82*
BinTBopHi AKocTi +0,78* +0,67

Mpumirka: nocrosipao npu (P>0,95)

Cmig BigmitThuTH, 0 MDK iHAekcamu BLUP camiiB, cenexiiiHO-
TEHEeTUYHUM IHIEKCOM Ta (PEHOTHIIOBMMH IOKa3HWKAMH iX JOYOK MPUCYTHIN
BHCOKHH 1 JOCTOBIpHMH y 6araTb0X BUMAIKaX KOPEIALIHNI 3B’ A30K.
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BucnoBku. 30epexeHHs, 3akpilUleHHS ¥ TIIOCWJICHHS Yy TIOTOMKIB
MO3UTHBHUX SIKOCTEH OaThbKiB € BOJHOYAC BUIIPABICHHSAM Y HHUX HEJONIKIB,
CTBOpEHHST HOBUX KoMOiHamii o3Hak. Came 1€ 3yMOBIIIOE ITOKpAIEHHS
KOHCTHTYLIi 1 eKcTep’epy, MiJBUIIEHHS NPOJYKTUBHOCTI, CKOPOCIIJIOCTI,
301IbIIEHHS TEpMiHy IX TroOCHOAapchKoro BuKopucTanHs. Pesympratm BLUP-
OLIIHKU KPOJIB IOPOJIY IOJTAaBChKE A€ TMiJICTAaBU PEKOMEHAYBATH NaHWUH METO.
JUIS. IIUPOKOTO BIIPOBA/DKEHHS 3 METOI BigOOpYy CaMIB-IUTIHUKIB IS
riopumu3ariii Ta OTpUMaHHSI MaKCHMaJIbHOI TEHETHUYHOI MIHJIIMBOCTI Y TIOTOMCTBI,
110 JO3BOJIUTS IMiIBUIIUTH €(PeKTUBHICTh CENEKIIITHOTO IpoLecy.
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26 — 36.

UDC 636.934.57.082.4
GENETIC AND PARATYPIC VARIABILITYH SELECTION
MARKS RABBIT BREEDS OF POLTAYV SILVER OF DIFFERENT
GENEALOGICAL FORMATIONS

M. Bashchenko,

O. Boiko,
O. Havrish,
Y. Sotnichenko
Cherkassy Experimental Station of Bioresources of NAAS bioresurs.ck@ukr.net

The results of a comprehensive analysis of the breeding value of rabbits of
the Poltava silver breed are presented. It was established that the rabbits of the
Nazar line have the highest value of live weight in all death-age groups: by 2.8%
(adult males), 5.0% (adult females), 3% (young males), 8.2% (young females) from
the average value for the herd. This indicates the consolidation of this
genealogical group of animals. It was established that there was a relatively high
positive genetic correlation between breast girth and live weight in all rabbits from
the sample, which was within rG=0.45...0.56, and between waist width and live
weight within rG=0.44 ...0.55. The highest indicators of phenotypic and genetic
correlation between breast girth, waist width and live weight were observed in
young rabbits of the Nazar line, which were, respectively, higher by 24.4% and
13% in relation to the average value (p<0.05).

Unlimited feeding provides average daily gains between technological
periods up to 35.9 g. The maximum average daily gains in live weight of
experimental rabbits according to different types of feeding was noted in the
growing period from 60 to 90 days, which is explained by the high energy of
animal growth.

The highest value tribal value had males Nazar, Baikal and Kasper, whose
BLUP indices were 4.1; 7.3 and 0.9 times higher than the average value. The
reliability indicator of the assessment of the breeding value of rabbits fluctuated
within lim = 63.0-75.9. The variability of the BLUP-estimation reliability
coefficient is of primary importance when selecting rabbits based on a set of traits.

The results of the BLUP assessment of Poltava rabbits give reasons to
recommend this method for wide implementation in order to select breeding males
for hybridization and obtain maximum genetic variability in the offspring, which
will increase the efficiency of the selection process

Key words: rabbits, Poltava silver, chest girth, waist width, pedigree value
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BETEPUHAPHA MEJUIINHA

UDC 936.92

THE FLUENCE OF PROBIOTIC EM-1 ON FECUNDITY OF
FEMALES AND SAFETY OF SMALL RABBIT IN SUCKER PERIOD

Karaman M.

Moskalyk R.

Kremeniak L.

Kozhushnianu O.

A research and practice institute of biotechnologies is in zootechnics and
veterinary medicine, LTD. "Sofas of Festas" Maksymovka, Respublyka Moldova,
info@cnaa.md

Researches were conducted in the rabbit breeding farm of LTD. "Sofas of
Festas" within the framework of project 20.80009.5107.12 Strengthening of chain
"stern-animal-products” due to the use of new forage resources, innovative methods
and charts of sanitation. Research objects it was been: probiotic of EM- 1 and rabbit of
breed of Martini (for 20 heads in control and experiment groups). The rabbit of control
group during 70 days of research consumed the filtered water, and an experiment
group is preparation of EM-1from a calculation 1.5 mis/of water. It is set that more
than 7 small rabbit in a control group 13 females had born (65 %), and in an
experiment group — for 15 females (75%). Thus, amount of born with less than 7 small
rabbit in a nest was in a control group on 10% more, what in experiment. Daily
introduction of probiotic of EM-1 to the ration of females in the period of sacredness
and lactation assisted the increase of multiple pregnancy of doe-rabbit on a 12.24
safety of small rabbit in a sucker period on 6.97%. Aged fromlth to the 15th day
departure of rabbit in a control group made 5.03% what's on 2.40% higher, what for
rabbit in an experiment group. Taking into account that in 24-daily age of microbial
incurrence and amount of effective microorganisms of Lactobacillus spp. u
Bifidobacterium spp. In the gastrointestinal tract of rabbit from an experiment group it
was higher respectively on 11.67% (P<0.001), 24.05% (P<0.001) u 8.43% (P<0.01)
as compared to a control group, it is possible to draw conclusion, that forming of
intestinal macrobiotic for the rabbit of an experiment group took place before, what
assisted stability to the dysbacteriosis and decline of level of case. In the period of 15-
30-daily age, including the second and third critical period, departure of rabbit in an
experiment group made 7.3% having exceeded on 2.93% mortality rabbit in a control
group. It goes to show that the rabbit of an experiment group more difficult adapted
oneself to the combined feeding (milk and mixed fodder). Departure of small rabbit in a
fourth critical period in an experiment group was for certain below on to the 8.28%
comparing to the control group and 2.91% (P<0,05) made.

Keywords: rabbit, probiotic of EM-1, fecundity, safety, suckling period.
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Actuality. Doe-rabbit are polycyclic animals, different high fecundity and
precocity. The readiness of some females to mate decreases during periods of short
daylight and autumn molting. The amount of the born small rabbit depends on next
factors: to the full value of feeding of animals, physiological state of genital organs
of doe-rabbit, season, breed and age of animal. At an insufficient feed or wrong
feeding the sufficient amount of ovules does not appear in the ovaries of doe-
rabbit, that brings to the decline an amount over and to viability of small rabbit [6,
9].

Presently preparations with useful microorganisms, making better
metabolism and mastering of forage, a step-up the productive and economic
indexes of animals, are used in technology of growing of agricultural animals [2, 5,
7, 10].

Particular interest is presented by preparations the groups of EM (effective
microorganisms), making better sanitary-hygenic terms maintenances of animals, a
step-up the products of meat, eggs and milk, neutralizing the odor nuisances of
manure of and other [1, 2, 5, 10].

Application of preparation EM normalizes an intestinal microflora that
improves a suction function thick and thin department of bowels and assists the
best mastering of vitamins, microelements, proteins, fats and carbohydrates, acting
from a feed. Thus, the sapling of animals normally grows and develops, a case
goes down from the lack of nutritives. Digestion for rabbit differs from digestion of
other types of animals. For ruminant animals (cattle, sheep), operating of
microorganisms on acting food takes place in the proximal department of digestive
tract (the best of all in a stomach and thin bowel), and nutritives are mastered by an
organism due to the large area of surface of organs of digestion. For rabbit
microorganisms, slitting food, reveal only in the distal department of digestive
tract, namely- in a blind gut. A blind gut plays a very important role digestion of
rabbit, food remains in him about 6 hours, for this time a bacterial microflora slits
her on nutritives. Only due to caprophagy, that is, eating soft excrement, the rabbit
fully receives nutrients from the initially eaten feed. [6, 8, 9].

The aim of work was a study of influence of the probiotic of EM-1, used in
the ration of rabbit, on fecundity of females and viability of small rabbit.

Materials and research methods. Researches were conducted in the rabbit
breeding farm of LTD. "Sofas of Festas", Maksimovka, New Aneny district.
Research objects it was been probiotic of EM- 1 and rabbit of breed of Martini
(pregnant females and their posterity).

At the beginning of experiment of females (on the 10th day of pregnancy)
divided into 2 groups: for 20 heads in control and experiment groups. Rabbit in a
control group during research consumed the filtered water, and in an experiment
group is working solution of probiotic of EM-1.
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1.5 mls of preparation of EM-1 got working solution of probiotic of EM-1

breeding in 1 | of water. Preparation of EM-1 was got in the laboratory of Methods
of fight and prophylaxis of diseases of animals with the use: 500 mls of concentrate
of EM-1, 22.0 | of water by a temperature 25° C with and 2.5 | of molasses. All
components were placed in the special vessel on a 7 twenty-four hours for
fermentation at a stationary temperature 33° C. In 7 days preparation of probiotic
of EM-1 was got with a specific sourish smell, brown color and pH < 3.6.

Duration of experiment made (20 days of pregnant females and 50 days of
suckling period 70 days).

The studies were carried out according to the recommendations of
"Methodology and organization of scientific research in animal husbandry” [5].

Results of researches. It was set as a result of the conducted experiment,
that more than 7 small rabbit in a control group 13 females had born (65%) and in
an experiment group-for 15 females (75%) thus, amount of born with less than 7
small rabbit in a nest was in a control group on 10% anymore, what in an
experiment (table. 1).

Table 1. Fecundity of females

Indexes Age Control group Experiment group
amount, % amount, %
heads heads
Amount of pregnant females 20 100.0 20 100.0
Got from them: 1 year
more than 7 small rabbit are in a nest 13 65.0 15 75.0
less than 7 small rabbit are in a nest 7 35.0 5 250

For further researches took away females from 7 and more than by small
rabbit in a nest, other was excluded from experiment.

On results undertaken studies it is reduced, that fecundity of females of an
experiment group was anymore on 12.24% (P<0,01), where it was got on the
average 10.27 small rabbit/goal., what in a control group are only 9.15 small
rabbit/goal. (tabl. 2).

Table 2. An amount of rabbit is in a nest, 1-50th day

Age, days Groups of rabbits
control experiment
1th 9.15+0.27 10.27+0.25%*
15th 8.69+0.36 10.00£0.24*+*
30th 8.31+0.44 9.2740.23
50th 7.38+0.58 9.0040.28*

* P<0.05,** P<0.01.

In the period of experiment every day conducted clinical examination of
nests paying attention to the common state, behavior, safety of rabbit, state of fur,
color of mucous membranes etc.

Nigmatulin (2009) mentions, that from birth t weaning small rabbit ass a
few critical periods as a result of that some small rabbit perish. In a first critical
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period from 1th for a 5 th day departure of small rabbit can be caused by super

cooling, therefore in this period of nest of small rabbit it is necessary more
carefully to control and provide the quality bedding. The second critical period is
on 18-20-day age, when small rabbit begin to consume a feed quality of that
directly influences on the state of health and safety of issue [3, 4].

It was set as a result of researches, that in age from 1th to the 15th day
departure of rabbit in a control group made 5.03% what's on 2.40% higher, what
for rabbit in an experiment group (fig. 1). Taking into account that in 24-daily age
of OMC (microbal incurrence) and amount of effective microorganisms of
Lactobacillus spp. and Bifidobacterium spp. (table. 3) in the gastrointestinal tract
of rabbit from an experiment group it was higher respectively on 11,67%
(p<0.001), 24.05% (p<0.001) and 8.43% (p<0.01) as compared to a control group,
it is possible to draw conclusion, hat forming of intestinal macrobiotic for the
rabbit of an experiment group took place before, what assisted stability to the
dysbacteriosis and decline of level of case.

11.19
7.3
503 4.37 ‘\ 263 /) 291

Control group Experience group
Age of small rabbit...®1-15th dey 415-30th dey & 30-50th dey

departure, %

Fig. 1. Departure of small rabbit to the volume, %

The third critical period is on age 25-30 days, when gastroenteric diseases
and coccidiosis begin to develop for rabbit. From data of researches, in the period
of 15-30-daily age, including the second and third critical period, departure of
rabbit in an experiment group made 7.3% having exceeded by 2.93% mortality
rabbit in a control group (fig. 1). It goes to show that the rabbit of an experiment
group more difficult adapted oneself to the combined feeding (milk and mixed
fodder). At the same time, OMC and amount of Lactobacillus spp.,
Bifidobacterium spp., in the excrement of31-daily small rabbit of an experiment
group it was mionectic accordingly on 7.5% (p<0.01), 5.73% and 1.62% to
comparing to such in a control group (table. 3).

Fourth critical period — in age 45-50 days, period of weaning. On this stage
the organism of rabbit runs into stress of weaning, a step-up the sensitiveness of
organism to the pathogens etc. As a result a farmer carries considerable financial
expenses arriving at 40% [10-14].
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Departure of small rabbit in a fourth critical period in an experiment group
was for certain below on to the 8.28% comparing to the control group and 2.91%
(P<0.05) made. In the total departure of small rabbit in a control group from birth
to weaning made 19.34% a in experiment- 12.37%, or 6.97% less (table. 2). It
confirms that the probiotic of EM-1 assisted the increase of resistance of organism
of rabbit to gastroenteric illnesses, that brought down the level of case.
Table 3. Some indexes of microbiological composition of excrement of rabbit,

KOET1 of log/g (n=15)

Indexes Group Age, days
24 31

amount % amount %

OMC control 7.54+0.10 100 9.20+0.04 100
experiment 8.4240.10%** 111.67 8.51+0.18%* 92.50

Lactobacillus spp. control 4.20+0.05 100 2.62+0,10 100
experiment 5.21£0.07%** 124.05 2.47£0.09 94.27

Bifidobacterium spp. control 7.59+0.13 100 8.67+0.17 100
experiment 8.23+0.03%* 108.43 8.53+0,18 08.38

** P<0.01;*** P<0.001
Note: 1 colony Formative Units

Conclusions. Daily conduce in the ration of females in the period of
sacredness and lactation of probiotic of EM-1, from a calculation 1.5 mis/of | of
water, assisted an increase:

- to fecundity of doe-rabbit on 12.24%

- are amounts of born with more than 7 small rabbit in a nest on 10%

- safety of small rabbit in a lactation period on 6.97%.
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YK 936.92
BIIJINB ITPOBIOTUKA EM-1 HA TIJIOAKOYICTh CAMOK 1

3BEPEXEHHS KPOJIEHST Y HNIJCUCHOMY MMEPIOAI
Kapaman M. A., kano. éem. Hayx,
Mockanuk P.C., ookmop éem. nayx, Kpemensx JLII, naykos. cniep.,
Koxymnusny O.B., aominicmpamop
Haykoso-npaxmuunuti  incmumym  OiomexHonoeitl y 300mexHii ma

8eMEPUHAPHIL MeOUYUHI,

TOB «Cogh Decm» c. Maxcumiska, Pecnybnika Monodosa, info@cnaa.md

Jlocnioocennst nposoounu na Kponishuuii gpepmi TOB «Cogh @ecm» 6 pamkax
npoexnty 20.80009.5107. 12 3miynenns nanyioea JHCuUieHHs 3a paxyHox 6UKOPUCIAHHSL
HOBUX KOPMOBUX Pecypcis, 30Kpema UKOPUCIAHHA KOPMIE TEAPUHHOZO NOXOONCEHHS,
iHHoBayitiHuX Memodis i cxem canimapii. 06’ ekmamu 0ocaiodNcentst Oyau: npodiomux
EM-1 ma xkponi nopoou Mapmini (no 20 2oni¢ y KoHmponvHii ma 0OCHOHIll 2pynax).
Kponuku xoumponvnoi epynu npomsizom 70 OHi6 O0CHIONCEHHSL 8HCUBAIU (DLIINPOBAIY
600y, a docnionoi epynu — npenapam EM-1 3 pospaxynky 1,5 mn/600y. Bcmanoeneto,
wo Oinvuie 7 KpoieHsm y KOHMpOIbHil epyni Hapoounocs y 13 camok (65 %), a 6
oocniouiti epyni —y 15 camox (75 %). Tax, KinbKicms HAPOOXHCEHUX 3 MeHW Hixc 7
KponeHamamu 8 eHi30i Oyna 6 xommponwniti epyni Ha 10% Oinvuwe, Hidc 6
excnepumenmi. [lJooenne eeedennsi npobiomuxa EM-1 0o payiony camox y nepioo
CYKpLIbHOCII Ma JaKmayii cnpusiio 30Lbuennio 6a2amonionoi 6a2imHocmi Kpoauyi
3a 12,24 30epescenocmi Kponenam y niococHuii nepioo na 6,97 %. Y eiyi 6io 1 0o 15
Ons 8uUxio Kponie KoHmposbHoi epynu cmanoeus 5,03 %, wo na 2,40 % euwe, nisxc y
Kponié docnionoi epynu. Bpaxoeyiouu, wo y 24-0obosomy 6iyi 3azanbHe MiKpoOHe
yucno  ma  KibKicmb  eghexmusHux — mikpoopeauizmie  Lactobacillus  spp. i
Bifidobacterium spp. Y winyHko80-KuwKo8omMy mpakmi KpoauKie 00CIioOHoL 2pynu 6iH
6ye euwum 6ionosiono na 11,67% (P<0,001), 24,05% (P<0,001) i 8,43% (P<0,01)
NOPIBHAHO 3 KOHMPOILHOW 2PYNOI0, MONCHA 3POOUMU SUCHOBOK, WO (DOPMYBAHHA
KUWKOBOT MAaKpoOiomuky y Kpoaukie OOCHiOHOI epynu 8i00yeanocs pauiuie, uo
chpuAno  cmiikocmi 00 OUCOAKMEPIAIbHO20 3aX80PIOBAHHA | 3HUMNCEHHs DIGH:A
sazubeni. Y nepiood 15-30-00606020 6iKy, eéxmouaiouu Opyeuil i mpemiti KpumuyHuil
nepioo, 3azubens Kponie 00crionoi epynu cmanosus 7,3 %, nepesuwyyrouu na 2,93 %
CcMepmHICmb Kpoaig KoHmpoavHoi epynu. Le ceiduums npo me, wo Kpoauku 00CIiOHOT
pynu eadicue adanmysanucia 00 KOMOIHO8aHOI 200ieni (MOMOKO i KOMOIKOpM).
3acubensy KponeHam y uyemeepmomy KpumuuHomy nepiodi 8 OOCHOHIU epyni 0y8
docmogipno Hudicuum Ha 8,28% NopieHAHO 3 KOHMPONLHOW 2PYnolo md CMAaHOBUG
2,91% (P<0,05).

Knrwouosi cnosa: npobiomux EM-1, nanuroza s#cuenenHHs, KOHMPOIbHA
2pyna, mopghonocia 30yonuxa, Lactobacillus spp. u Bifidobacterium spp, kpooi.
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YIK: 636.92.053.112.385.4
3MIHU TAPAMETPIB KPOBI KPOJIEMATOK 3A BUIIOIOBAHHS
CIIOJIYK CYJIb®YPY

Juuok-Hemzenncka A. 3., 3000y8au,
Jlecux 4. B., dokmop sem. nayx
Tuemumym 6ionoeii meapun HAAH m. Jlvsis, Ykpaina

Y cmammi nasedeno pesyrvmamu napamempie Kpogi Kponemamox 3d
SNAUBY CYNLOYPY yumpamy ma cyibgamy Hampiio na ix opeanism. Jlocrioxcenns
npoeederi na Kponemamkax Opyz2o2o okpoay nopoou Hyla y T30B «lopauysy
c. [lobpsinu, T'opodoyvrkoco paiiony Jlveiscvkoi  obnacmi.  Kponemamxam
KOHMPONLHOT 2pynu 320008y8anu 6e3 00MedHCeHHs NOGHOPAYIOHHUI SPAHYTbOSAHUL
KomOiKopm 3 @itbHum docmynom 0o 6oou. Teapunam 1 Odocnionoi epynu
320008)6a1U KOPMU PAYIOHY KOHMPOALHOI epynu i 6npooosdc 000U eunoiosanu
cynmvpypy yumpam, 3 pospaxyuxy 8 mxe S/ke macu mina. Camuysm Il docrionoi
pynu 320008y6anu KOPMU PAYioHy KOHMPONbHOI epynu i 3 800010 3a0asanu
cymvpam nampio (NaxSOs) 6 xinexocmi 40 me S/ke macu mina. /lobaexu
Kposemamkam eunoioganu 3a 14 0i6 0o ocimeninns i ynpoooeac 00 20 0obu
aaxkmayii. ¥ niocomosuomy nepiodi na 10 006y 6i0 nouamxy 0ocuiodcenHss ma y
docnionomy Ha 20 000y nakmayii y Kpoliemamox ei0bupanu 3pasku Kpoei 3
Kpatlogoi 6ywiHOi 6eHU OAsl 2eMAMONOSTUHUX MA  OIOXIMIUHUX  OOCHLOICEHD.
Bemanosneno, wo sunorosanna cyneypy yumpamy 3 pospaxyuxy 8 mxe S/ke macu
mina y payioui kpoiemamox 3a 14 0i6 0o ocimeninus 1 do 20 dobu naxmayii
30imbwysano Kinvkicms epumpoyumis (P<0,05), netikoyumis (P<0,05), ma
epanynoyumie (P<0,05), xonyenmpayito 2emoenobiny (P<0,05), cepeoniii emicm
2emo2nobiny 6 epumpoyumi (P<0,05), wupuny poznodiny epumpoyumis (P<0,05),
akmugygeano O0OMIH npomeiny, WO NOZHAYUNOCA BUWUM BMICINOM NPOMEiHy
(P<0,05) ma axmuenicmio ACT, AJIT i nysicnoi ghocgpamasu sionosiono (P <0.05-
0,01) y kposi na 20 006y naxmayii nopieHsAHO 3 KOHMPOJLHOK 2PYNOIO.

Knwuoei cnosa: cnonyku cynoqypy, HaHOmMexHONOzil, MiHepanbHi
peuosunu, napamempu Kpoei.

3a yMOB Cy4acHOr0 IIPOMHCIIOBOTO KPOJTiBHUIITBA BIPOIOBK BHPOLIYBAHHS
PI3HHX BiKOBHX TpyIl KpPOJiB BUKOPHCTOBYIOTH B OCHOBHOMY [IBa, pijmie OiybIie
CKJIAMHUKIB pariony. [leski mocmipKeHHS KOMIIOHEHTIB paIlioHy IPOBEICHI Yy
OpoiinepiB Ta Pi3HUX MOPiJ CBUHEH, MOKA3yIOTh, 0 TBAPHHH MOXYTh BHOHUPATH
MDK pI3HHMH croco0amMH XapuyBaHHS, 100 OTpUMAaTd MOXWBHI PEYOBHHH, SIKI
BimmoBimaroTh ixHIM morpebam [1]. Ha kpommkax mNpoBOMMIN JOCIIIKEHHS
MTOKA3HUKIB JKUBIICHHSA, MO0 IOCHITUTA BHOIp MK KOMIIOHCHTAMH paIlioHY.
OpHak, cydacHi HAyKOBI JOCIIJDKEHHS TOKA3YIOTh EPCIIEKTHBHICTD 3aCTOCYBAHHS
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OpPTraHIYHUX CIIONIYK OIOTEHHHWX EJIEMCHTIB, $Ki BHUTOTOBJIAIOTH METOAaMHU i3

3aCTOCYBaHHSM HaHOTEXHOIOTIH [2].

TexHomorii OTpHUMaHHA HAHOYACTHHOK IIHPOKO BHKOPUCTOBYETHCS Y
pi3HUX cdepax, 30KpeMa JiKyBaHHs Ta HMBJCHHs. 3apa3 HAHOUYACTUHKH 3HAYHOIO
MIpOI0 BHKOPHCTOBYIOTHCSI Y TBapMHHHIITBI Yepe3 OcoONMMBI XiMiuHI Ta Qi3uyHi
BiactuBocTi. [IpoBeneHHI JOCHIKEHHS CBiT4aTh NPO Te, L0 3rOIOBYBAHHS
HAaHOYACTMHOK OIOT€HHUX €JNEMEHTIB MOKpallye e(peKTHBHICTh TpaBJIECHHS,
HaNpYXEHICTh IMYHITETY Ta NPOAYKTHBHICTH BEJIHMKOI pOratoi XyaoOW W NTHII.

BukopucraHHs HaHOYACTHHOK CpiOiia, SIK MOTY)KHOTO Je3iH(]iKyrouoro YMHHUKA
3aBJSKH HOro aHTHOAaKTEepialbHUM Ta MPOTHIPUOKOBHM XapaKTepHCTHKaM
NpU3BENO JI0 HOro 3acTocyBaHHS Yy TBapuHHHLTBI [3]. JlochimkeHHAMU
BCTaHOBJICHO, IO IHTpamepuToHiambHa iH'ekiiss Cpibga Maja 3IaTHICTH
MIOCHITIOBATH IMYHHY BiJIMOBib MUIIEH iNVIVO Ta invitro. Kpomuku, sSIKUM BBOIHIH
BHyTpimHbOBeHHO Cpibna (0,6 MI/kr macu Tija), NOKa3aJd BHIII PEaKTHBHI
(bopMH KHCHIO Yy CIIepMaTo30imax, MEHIIIE PYXJHBHX CIIEPMATO30IMiB Ta HIKIY
NPSMOJIiHIIHY MIBUAKICTh I CIIOXMBaHHS KUCHIO, HDK Y KOHTPOJIbHHUX TBapuH. Ha
BiZIMIHY BiJ 1IbOTO, Ji01/10, CHPOBATKOBHH TECTOCTEPOH, KOHICHTPAILIisI CIIEPMHU Ta
00’eM cniepMu Maibke He BIUIMBaJ M Ha piBeHb Cpibma[4]. 3actocyBanus Cpibia
4yepe3 NUTHY BOAY B KoHIeEHTpauii 50 MKr 3MeHInyBajo picT Opoiiiepis,
MOTipInyBaio iMyHHI (YHKIII Ta HE Mallo aHTHOaKTepialbHOro edekTy Ha pi3Hi
KUIIKOBI OaktepianbHi rpynu [S]. BripoBa/pkeHHs 1MX HOBUX MatepialliB BUMarae
OLIHKU Oe3MeKu, a TaKOK OUIBII YiTKOrO PO3YMiHHS OYAb-SKOTO MOTEHIIHHOrO
BIUIMBY Ha 3/I0pPOB'S JIOAWHH UM TBapuH [6].

JocnipkeHHsM y Taixy3l HaHOTEXHOJOTIH TPHUIUISETHCS BeNMKa yBara,
OCKIJIbKM HAHOPO3MIpHI YaCTHHKH MalOTh 1HHOBAI[iiHI XapaKTepPUCTHKU, BHCOKY
MOBEPXHEBY Ta KATaJITUYHY AKTHBHICTb, BEIHKY IUIOLLY IOBEPXHi, CHIIBHY
aacopOyrouy 3MaTHICTh Ta HU3bKY TOKCHYHICTE [7]. JlocmimKkeHHsIMI BCTaHOBIICHA
repeBara HAHOCIONYK HaJ COMSIMH MIHEpPaJbHUX EIIEMEHTIB, SKI MOXHA
e(EeKTUBHO CHHTE3yBaTH 3a JIONOMOrOK Oyab-sKMi (i3MYHHX, XIMIYHHUX a0o
O10JIOTIYHUX METOIB, sIKI € eKoHOMi4HO BurigHuMHu [8]. Lle miaTBEpmKYETHCS
NPOBEICHUMH JOCII[DKSHHSAMH 3 OTPUMAaHHSIM IIO3UTUBHOTO CTUMYIIOBAJIBHOTO
BIUINBY HAHOAKBAXENATIB OKPEeMHUX OIOTeHHMX MIKpOCIEMEHTIB Ha OioXiMidHi
MIPOIIECHB OPTaHi3Mi TBAPHH, X MPOAYKTUBHICTD 1 AKICTh OTPUMAaHOI TpoAyKii [9].
3acTocyBaHHA HAHOCIIONYK OIOr€HHHX €NEMEHTIB Y KpPOJIBHHUITBI TO3UTHBHO
BIUIMHYJIO HA TIOKa3HUKU OPraHi3My KPOJIIiB, 30KpeMa pi3Hi pkeperia Ta piBHi [IUHKY,
Opd  JOJAaTKOBOMY VYBEACHHI y 1X pAliOH TIO3MTHBHO BIUIMHYJIM Ha
IMYHOOI0JIOTIYHY PEaKTHBHICTh IXHHOTO OpPTraHi3My IOPIBHSIHO 3 COJSIMHU I[HOTO
enementa [10]. OcHoBHa (QYyHKLiS HAHOCIONYK, IATPUMKA HOPMAaJIbHOTO
(YHKI[IOHYBaHHS OpraHi3My IUIIXOM O010OCTYITHOCTI, SIKi Y 3BHYaiHOMY paIlioHi
HE MOXYTh JAOCTaTHBO 3acBoroBaTucs [11]. HaHOYaCTHHKYM MiHEpaNbHUX PEYOBHH,
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MOXHa BHUKOPDUCTOBYBATH IIPpU HU3BKHUX O03adX, MO MOPHU3BOAUTH OO0 Kpalqux

pe3yabTaTIB, HiK 3BUYANHI JDKepelia MiHepadbHUX PEUOBHH. Buile HaBeneHi maHi
MMOKA3yIOTh ITO3UTHBHUI BIUTMB HAHOYACTHHOK OIOTCHHHX €JIEMEHTIB Ta iX
TIOTEHIi{HE 3aCTOCYBaHHS, SIK MiHEpaJILHOI I00aBKHU JI0 PaLliOHY KpPOJiB.
Marepianu i ™Meromu gociaimKeHb. JIOCHI/DKCHHS TPOBEACHI Ha
KposieMatkax apyroro okpony mopoau Hyla y T30B «lopmuns» c. J{oOpsiau
T'oponorpkoro paitony JIbBiBCbKOI 00nacTi, SIKUM 3aCTOCOBYBAJIM OpTaHiyHy Ta
HEOPTaHIYHY CHOJIYKHA CYTbPypy y (i3ioNoridvHo OOrpYHTOBAHUX KITBKOCTSIX Ha

MOJIOMHIKY KpOJIB Yy MOMEpeaHbOMY AociikeHHI. CaMHIb PO3AIIHIM Ha TPH
rpynu (KOHTPOJBbHY 1 JIBI JocmigHuX), o 20 TBapuH y KOXHIH, migiOpaHux 3a
npuHOMnoMm anajioriB. Kpomemarkam kontponbHoi rpymu (K) sromoByBanmu 6e3
0OMEXEeHHsI TTOBHOPAILiOHHUI TpaHy/bOBaHHH KOMOiKopM, mmo MictuB 18,5 %
cuporo nporeiny, 8,0 % cupoi kmiTkoBuHH, 3,0 % cuporo xupy Ta 2250 ME
KKaJI/KI' 3 BUIBHHM JIOCTYIOM 110 Boau. TBapunHam | mociimHoi rpymm ([ — I)
3rOZIOBYBAJIM KOPMH PAaIliOHY KOHTPOJIBHOI TPy 1 BIPOAOBK JT0OM BHIIOIOBAIH
Cynb(ypy LMTpaT, 3 Po3paxyHKy 8 MKr S/kr Macu Tina. Po3umH HaHOCYnbQYpY
uarpaty (1,0 /om®, pH 1,38) orpumano Binm T30B «Hanomatepianu i
HaHotexHojori», M. KuiB. Camuiim 11 gocninHoi rpymu ([ — II) 3rogoByBanu
KOPMH paiioHy KOHTPOJIBHOI TPYIH 1 3 BOJOKO 3a1aBainu cyibdat HaTpiro (NaxSOs)
B Kijbkocti 40 Mr S/kr Macu Tina. Jlo0aBku KposiemaTkaM BUIIOIOBaH 3a 14 1i6 110
ociMeHiHHS 1 yriponoBxk a0 20 no6u nakrauii. Jocuix tpuBas 95 1i0, B ToMy uucii
miaroroBuunit nepion 10 mi6, gocmimuuit — 85 ni6. Y migroroBuomy mnepioni Ha 10
J00y BiJl TOYaTKy IOCITIDKEHHS Ta y gociimHoMmy Ha 20 o0y nakramii (65 moba
BUIIOIOBAHHS J00aBOK) y KpOJIEMAaTOK BiAOMpAU 3pa3ku KPOBi 3 KpalioBOi BYIIHOT
BEHHM JIJIsl TeMATOJIOTIYHHUX Ta Ol0XIMIYHMX JOCHTIHKEHb3a MPUHHATHMU B Glonoril
METOJIaMH, OIHCAaHMMHU Yy AOBiAHUKY [12]. BiaMiHHOCTI MDK BeIMYUMHAMHU Y
KOHTPOJIBbHIA Ta €KCIIEPUMEHTANbHIN Tpynax Bu3Havamu 3a gonomMororo ANOVA,
JIe BIZIMIHHOCTI BBaXkanucs 1octoBipHuMu nipu P < 0.05 (3 ypaxyBaHHSIM MOXHUOKH
BondeppoHi).

Pesynbrtatm Ta iX oOroBopennsi. Pe3ynapraTm eKkClepuMeHTy 3
BUIIOIOBAHHS KpOJeMaTKaM CYIbQypy HUTPATy 3 PO3PAXyHKY 8 MKI S/Kr MacH Tina
(I mocnigHa rpymna) Ta cyabdary Harpito B Kiigbkocti 40 mr S/kr macu Tina (II
JOCITiTHA TPyIa) BOPOIOBXK JOCIIPKEHHS Bi3HAYIIIHCS 3MiHAMH T€MaTOIOTIYHAX
MMOKAa3HUKIB Yy TBAapWH [OCTIAHMUX TPYH TOPIBHSIHO 3 KOHTPONBHOKO (Tabm. 1).
30KkpeMa, KITBKICTh EPHUTPOIMTIB Ta KOHIIGHTpAIlil TeMOrio0iHy B KpPOBI
KponemMaTtok | mocmimHOi Tpymu, SKAM BHIOKBaNIU cyibdypy uurpat, Oymu
BimmoBigHO BumuMH Ha 19,5 % (P<0,05) 1 21,0 % (P<0,05) ma 20 moOy makrarii
(65 moba BUTIOIOBAaHHS) MOPIBHAHO 3 KOHTposeM. [linTBep/KeHHSIM MO3UTHBHOIO
BIUIMBY OPTaHivyHOI Ta HEOPTaHIuHOI CIIOTYKCYIb(ypy € TMHAMIYHI 3MiHM 1HIEKCIB
YepBOHOI KpOBi. 30KpeMa, cepenHiii BMICT TeMOriIo0iHy B €pUTPOLUTI y KpOBi
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kposemarok I i II mocmigaux rpyn OyB BummM BiamosigHo Ha 15,6 % (P<0,05) i
20,0 % (P<0,05) Ha 65 moOy BUMOIOBaHHS O0OABOK MOPIBHSHO 3 KOHTPOJHHOIO
rpynoto. Toxi Sk HOKa3HUK IIMPHHU PO3IOJILUTY EPUTPOLUTIB Y KPOBiI KPOJIEMATOK,
MO3HAYMBCS BIPOTIJHUMH 3MiHaMHu, TINBKA Yy TBapuH [ pocmimHol rpymy,

MTOPIBHSAHO 3 KOHTPOJIEM, HOro BiJICOTOK OyB BHIMM Ha 14,7 %, 3a TeHACHIIHHNX
3miH y II rpymi.
Tabaunsa 1. MopdoJioriuni napameTpu KpoBi KpoJieMaTOK 32 BUIIOIOBAHHS
cyabdypy uurpary ta cyabparty Hatpiw (X £ SE, n=5)

TlepioaH AOCTiTKEHD

TToKa3HHE I'pyma i . . .
TlizroTOBYHA Jocaigaui

K 4,58+0,35 4.7140.17

Epmrpomus, 101/ -1 4,3520,49 5.2020,18%
I-u 5,35£0,51 4.5940,15

Feornotia. o/ K 115,2%14,22 107,8%8,16
; -1 113,044,88 136,548,30%

o-m 130,4%5,76 108,621,01

. K 254182 22.0£0.44
f;?:ﬁgxfwmpom- " a-1 25.041.51 23.4%0.18%
o-u 26,9 10,34 21,340,42

T ——— K 10,020,23 10,220,26
) -1 10,620,35 11.7%0,49%
SPHIPOLIILIE, %0 -0 10.320.22 11.320.54

Ipumimxa: * —P<0.05; ** — P< 0.01; *** — P< 0.001.

Ha nHamry aymky oTpuMani pe3ylbTaTH MOXYTh CBIIYMTH IpO Oijblie
BUpPa)XXCHHI BIUIMB OPraHIYHOI CIOJIYKH Cylnb()ypy Ha reMOmoeTHYHY (YHKIIIIO
OpraHi3My KpoJIeMaTOK BIIPOJOBXX TPHUBAJIOrO Yacy 3aCTOCYBAaHHS [0 3aIlIiJHEHHS
Ta y TpoJoBX (izionoriuHoro HaBaHTaxeHHs. [liATBEp/KEHHSIM I[MO3UTHBHOTO
BIUIMBY OpPTaHi4yHOl CHONYKH Cyib(ypy € BIipOTiJHI 3MiHH O BHIIOTO BMICTY
JIOCITI/DKYBAaHHUX 1HAEKCIB YEpBOHOI KPOBI MOPIBHSHO 3 KOHTpoieM. Bimomo, 1o
KUTBKICTh (DOPMEHHX €JIEMEHTIB Y KPOBI € BaXKIIMBUM MOKa3HUKOM (Di310JIOTIYHOTO
CTaHy TBapHHH 1 3a0e3Ne4eHHs IX MOKMBHHMH Ta MiHEpPAIbHUMH PEUYOBHHAMHU,
OCKUIBKH KPOB € OCHOBHOIO TPAaHCIIOPTHOIO CHCTEMOIO OpTaHi3My, siKa IEepILIOO
pearye Ha nedinut abo HAUMIIOK iX y pamioHi [13].AHami3 3MiH MOKa3HUKIB
YepBOHOI KPOBi Y KPOJEMATOK 3a BHIIOIOBAHHS CIIONYKCYJIb()YpPY CBITUUTH PO
cTalinpHAN (i310MOTIYHUI CcTaTyC IXHBOTO OpraHi3My B Mepiof] JaKTaIlil, OmHAK
Cyab(Qypy UHUTPAT BUSABIAB OUTBIINI BIUTMB Ha TIOKA3HUKH Ta 1HAEKCH YEPBOHOL
KpOBi KpOJIEMATOK ITOPiBHSHO 3 HEOPTaHIYHOIO CIOIYKOIO CYJIb()aToM HATPIIO.

OtpuMaHi pe3yabTaTH AOCTILKEHHS (OpM JICHKOIMTIB KPOBI BKa3ylOTh Ha
HECYTTEBUH BIUIMB HEOPraHi4HOI J00aBKH, OJHAK MOXYTh CBIIYHTH IIPO
aKTHBAIIO 3aXMCHUX (YHKIIH OpraHi3My JAKTYIOUMX TBapuH (Tabi. 2). 3okpema,
KIJIBKICTB JIEWKOIUTIB y KpoBi TBapuH | nocmigHoi rpymu Oyma Bumoro Ha 37,5 %
Ha 65 100y BUMOIOBaHHS CyNb(ypy HIUTPATy HOPIBHIHO 3 KOHTPOJIBHOIO TPYIIOIO,
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HEeoOXiTHO 3a3HAYMTH, LIO 1[I BETMUUHN OylH B MeXax (i3ioNoriuHIX mapamMeTpiB
1 MOXE€ CBIIYHMTH TIPO BHIIY OMIpHICTH OpraHi3Mi TBapHH. BMicT rpaHynonuTis y
KpOBi KpOJIEMaTOK, SIKUM BUIIOIOBaNM Cynb(ypy nutpar OyB BumuM Ha 38,3 %
TIOPIBHSHO 3 KOHTPOJBHOIO Tpymoto, Toai sk y I mocminniid rpymi Bia3zHadeHO
TEHJISHIIIIO JI0 BUIIOI'O HOTO piBHSL.
Tabaunsa 2. KisibkicTs JefikonuTiB Ta iX (pOpM y KpOBi KpoieMaToK 3a
BHIIOIOBAHHSA CYIb(YPY NUTPATY Ta cyiabpaTy HaTpilo (X £ SE, n=5)

Tlepionn nOCTiTKEHE

TToKa3HHK T'pyna p = - =
TMiITOTOBYIHH JOCTiTHHIH

Mefixomrs, 109/ K §8.2+1.25 8.0£0.37
’ Aa-1 9.0 £1.31 11£1,03*

o-o 9.2 +1.11 0.4%1.43

Tlispormrmes, 10% K 2,72+0,71 3,2+0.14
T o-T1 3,1840,71 2.54+0.22

-1 3,46=0.82 3.0+£0.37

T K 3,41£0,45 3,78+0.35

) Aa-1 4,11+0,56 5,23£0,22%+*
A-1I 4,54+0,66 4,55£1.12

[TpoBeneHHi JOCHI/KEHHs] 3 BHIIOIOBAHHS Y palliOHI OpraHiyHOi Ta
HEOpPraHIYHOI CHONYKCYAb(Ypy KpojeMaTKaM y Mepiof 10 3aIuliJHEHHs Ta ITij 4ac
JIAKTAalil HE BUSBUIIM CYTTEBUX BIJIMIHHOCTEH MiXK KOHTPOJILHOIO Ta JIOCIIiIHUMH
rpynamu. OjiHaK, BUSBJICHI TEHACHIIT 3MiHM BMICTY JOCHI/DKYBaHMX MOKa3HHKIB
MOXYTh CBIIYMTH IIpO TO3UTUBHUN BIUIMB CHOJNYKCYIb(Qypy Ha Oprasim
KpOJIEMaTOK y niepiof (hi3i00riyHOr0 HaBaHTaXKEHHS.

OtpuMaHi pe3ynbTaTh AOCTIDKEHHS (OPMEHHHX ENEeMEHTIB KpPOBi
CBiYaTh, IO BHIIOIOBaHHSA CyAbQYypy LHUTpaTy Yy OUIbMI Mipi MO3UTUBHO
BIUIMHYJIO Ha TeMOMOETHYHY (YHKI[II0 TXHBOrO OpraHi3Mmy, HiXK HEOpraHigyHOI
CHONyKH Cynb(ary HATpito, IO MOXKE MaTh BaxJiMBe (Di3ioioriuHe 3HAYCHHS IS
(GYHKI[IOHYBaHHSI OpraHi3My KpOJEeMaTOK Ta BHYTPIIIHBOYTPOOHOTO PO3BUTKY iX
KponeHsaT. Bigomo, 1m0 B opraHi3Mi ccaBIiB |y mepiog  (i3ionorigHoro
HABaHTA)XEHHS, BATITHOCTI UM JIAKTallii, 2 OCOOJIMBO Y KPOIB Y HEpioj MOETHAHHS
CYKpINBHOCTI 1 JaKTalii po3BUBAaEThCS (i3ioyoriuHa aHeMis, sika Oliblie
BUpaxkeHa y OararormigHux TBapuH [l4]. BumoroBaHHS OpraHiYHOI CITONYKH
CyIb(Qypy CIPHSIO aKTUBAIlil 0OMiHY PEUYOBHH B OPTaHi3Mi JIAKTYIOUNX TBApPHH Ta
YCYHEHHIO  IIhOrOo  HeOaxkaHoro  egekTy, a  HeopraHiyHa  CIIOIyKa
XapaKTepu3yBajiacs CIa0KOI TEHICHIIEIO IO MiABUINCHHS YHCIIa EPUTPOIMTIB,
JICHKOITUTIB Ta KOHIIEHTPAIIii TeMOrI00iHY IMTOPIBHSHO 3 KOHTPOIHHOIO TPYIIOKO.

BuroroBanHs cynbhypy UMTpaty Ta Cynb(pary HATPiF0 MO3UTHBHO
BIUTMHYJIO HA BMICT 3arajbHOr0 MpoTeiHy Ta aKTHBHICTh CH3UMIB IepeaMiHyBaHHS
Y KPOBi KpPOJIEMaTOK JOCIITHUX IPYM TOPiBHSHO 3 KOHTPOJIEM, SIKi 3HAXOIMIINCDH B
Mexax (hi310J0TiYHNX BENMYMH BIIPOIOBXK YCHOT'O MEPioAy JOCiiHKeHHs (Tadm. 3).
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Tak, BMicCT 3arajJbHOro NpoTeiHy B KpoBi Kponematok | mocmimHoi rpymu OyB

BunmM Ha 8,5 % (P < 0,05) Ha 65 m00y MoCiiIKeHHS TIOPIBHSHO 3 KOHTPOJIHHOIO
TpyMoIO.

BunoroBanHs OpraHiyHOi Ta HEOPTraHIYHOI CHOMYKCYIb(ypy y pamioHi
KpOJIEMATOK CYIPOBOUKYBastocss 3MiHaMu akTtuBHOCTI ANAT i AcAT y kposi
TIOPiBHSHO 3 KOHTposieM. Lle mo3Haummocst BiporiHAM MiABUILEHHSIM aKTUBHOCTI
ACT i AJIT y xposi tBapuH | nocnignoi rpymnu Bigmosiguo Ha 12,9 % (P < 0,05) i
29,6 % (P < 0,01) Ha 20 10Oy naxrarii KpoJeMaTOK MOPIiBHSHO 3 KOHTPOJILHOIO
rpymoro. JocmiKeHHIMH BiI3HAYCHO ITiIBUILICHHS aKTUBHOCTI JTyXHOI (ochaTasu
y KpOBi KpOJIEMATOK, SIKUM BHIIOIOBaJIM Cyib(Qypy uurpar Ha 19,8 % mnopiBHsIHO 3

KOHTpOJIEM.
Tabdauusa 3. BioxiMiuHi NOKa3HUKM KPOBi KP0J1eMAaTOK 32 BUNOIOBAHHS
cyabdypy uurpary Ta cyabparty Hatpiw (X £ SE, n=5)

Tlepioan JocTimKeH
ITokazHHE I'pyna i . . .
MiIroTOBYHI JIOCTiTHHEA
K 68.2+1.99 67.4 £2.00
3aransHHH OpoTeiH. /1 -1 68.8 £2.56 71.0 £2.31
O-1I 61.4+£232 65.7+1.77
X 19.7 £ 0,97 23.1+0,81
ACT.Om/n o-1 21.4 £ 0,96 26.1 £ 0,89 *
o-1I 201+ 1,67 225+ 1,83
X 353 £1,99 31,0 £ 1,44
AJIT,On/n a-1 37.3+1.55 40,2+ 1,56 **
o-o 37.7+1.93 35.0+1.72
K 1014 £5.46 93.4+2.19
Jlyxaa docdaraza, O /1 A-1 99.8 £4,90 111,9 £2,79 #**
o-1I 107.0 £ 4,32 91,7 +1,88

Buii pe3ynbTaTé KOHLEHTpAIil NpoTeiHy KpOBi MiITBEPIKYE aKTUBHICTh
AJIT 1 ACT y kposi I i II pocmigHuX Tpym KpOJIEMaToK, TAKOX BiJ3HAYEHO
MiIBUIICHHST aKTUBHOCTI JIy)HOI Qocdartazu na 20 no0y Jakramii MOPIBHSIHO 3
KoHTponeM. Y KpoBi kpoiiB aktuBHICTh ACT € HE3HAYHOIO 1 MEHIIIe BUPAKEHOIO
nopiBasiHo 3 AJIT, Ha BimMiHy Bif M’SICOITHMX, IO TOB’SI3aHO 3 OCOOJHBICTIO
(GYHKI[IOHYBaHHSI TXHBOIO OpraHi3My, y HAIIMX JOCHI/DKEHHSX OTPHMAaHO JEIIO
iHII 3MiHM aKTHBHOCTI amiHoTpaHc(hepas. 3okpema, y kpoBi kpomis [ i I rpym
aKTUBHICTH aMiHOTpaHc(hepas3 Oyia BHIIOIO 3a il OpraHigHOI CIIONYKH CYIbDypy,
sIKa CTIPHUSIa OMHOHATIPABICHOMY BIDIMBY HAa aKTHUBHICTH IIMX €H3WMIB B OpPTaHi3Mi
KpOJIEMaTOK y Tepio (i3ioNorivHOro HaBAaHTAXKEHHSA. BiZoMo, IO MOKa3HUKH
KpOBi TBapWH BiJIOOpa)KarOTh IHTEHCHBHICTH Iepediry OOMIHHMX TPOIECIB, SKi
BinOyBalOTbCA B IXHHOMY OpTraHi3Mi ¥ XapakTepu3yloTh (izionmoriyHuii craH
TBapuH [15]. OTpumani pe3ynbTaTu TOCTIHKEHHS CB1T4aTh PO aKTHUBALII0 OOMIHY
MPOTEIHY B KPOBi 32 BUIOIOBAHHS CyAb(ypy LHUTpaTy, KA y Hepiof JakTarii
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KpOJIEMATOK, OYEBHUIHO MO3UTHBHO BIUTMHYB Ha MepeOir MeTaOONMigHIX MPOIIECiB
IXHBOTO OpraHi3My

BucHoBku. BrirtoueHHs 10 parfioHy KpoiieMaTok 3a 14 1m0 no ociMeHiHHS
i go 20 moOum nakrarii IMHKY LUTpPATy 3 PO3paxyHKy 8 MKIr S/KT Macu Tijia
301IbIIyBaJO  KUIBKICTH ~ €pUTPOLMTIB,  JIEWKOUMWTIB Ta  TPaHYJIOLUTIB,
KOHLICHTpALIII0 TeMOTJI00iHY, CepeIHii BMICT TeMOrIO0iHY B €pUTPOLIUTI, IINPUHY
PO3TONITY SPUTPOINTIB, aKTHBYBAJIO OOMIH MPOTEIHY, IO MMO3HAYMIIOCS BHUIIUM
BMicToM niporeiny Ta akTuBHicTIO ACT, AJIT 1 myxHOI docdarazu y kposi Ha 20
00y JaKTarfi.
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CHANGES IN THE BLOOD PARAMETERS OF RABBITS DUE TO
DRINKING SULFUR COMPOUNDS

A. Dychok-Niedzelska,
Y. Lesyk,
Institute of Animal Biology, National Academy of Sciences, Lviv, Ukraine

The article presents the results of blood parameters of female rabbits under
the influence of sulfur citrate and sodium sulfate on their body. The research was
carried out on female rabbits of the second breeding of the Hyla breed at
Gorlytsia, village. Dobryans of Horodotsky District, Lviv Region. Female rabbits
of the control group were fed without restriction full-rational granulated
compound feed with free access to water. The animals of the 1st experimental
group were fed the feed of the ration of the control group and drank sulfur citrate
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during the day, at the rate of 8 ug S’kg of body weight. Females of the Il
experimental group were fed with feed of the diet of the control group and given
sodium sulfate in the amount of 40 mg S/kg of body weight with water.
Supplements were given to female rabbits 14 days before insemination and up to
20 days of lactation. In the preparatory period on the 10th day from the beginning
of the study and in the experimental period on the 20th day of lactation, blood
samples were taken from the marginal ear vein of female rabbits for hematological
and biochemical studies. It was established that drinking sulfur citrate at the rate
of 8 ug S/kg of body weight in the diet of female rabbits 14 days before
insemination and up to the 20th day of lactation increased the number of
erythrocytes (P<0.05), leukocytes (P<0.05), and granulocytes (P<0.05),
hemoglobin concentration (P<(0.05), average hemoglobin content in erythrocytes
(P <0.05), the distribution width of erythrocytes (P<0.05), activated protein
metabolism, which was characterized by a higher protein content (P<0.05) and the
activity of AST, ALT and alkaline phosphatase, respectively (P <0,05-0.01) in
blood on the 20th day of lactation compared to the control group.

Key words: sulfur compounds, nanotechnology, mineral substances,
blood parameters.
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YK 619:616.995:636.92

MOP®OMETPUYHI XAPAKTEPUCTHUKU STRONGYLOIDES
PAPILLOSUS TA CE30HHA JUHAMIKA 3AXBOPIOBAHHSI KPOJIIB
HA CTPOHI'LIOi103

IIpyc M.IL.

Hyna 10.B.

[xBaps M.M.

Hayionanvruil ynisepcumem 6iopecypcie i npupoooxopucmysants Yxpainu

Jlninpoecokuil depacasHuil azpapHo-eKOHOMIYHUL YHigepcumem Yxpaina
dudajulial976@gmail.com

Ananisyiouu Oawi no 3aX60PIGAHHIO KPOMIE HA CMPOHZIN0I003 CIiO
8IO3HAUUMU, WO U020 NPUNCUMMEEA OIACHOCMUKA € YMPYOHEHOI0, OCKIIbKU
KIHIYHULL NPOSI8 X60pOOU He MAE XAPAKMEPHUX KIUHIYHUX O3HAK 01 OAHO020
3aX80PIOGAHHA, A OCMAMOYHULL  O0IACHO3 MOJCHA  6CIMAHOSUMU  Jule  3d
aabopamopHoi idenmugixkayii muuunox eenominmis. B Ykpaini cmponeinoioosna
[HBa3Is KpOai8 3a1uacmoscsi cmabilbHO SUCOKOI NpPOmMsicoM 0a2amvox pPOKiG i
nompebye nooarbuioco eusuenns. Bona sycmpivaemuvca nepesaxcHo AK cKnadosa
smiwanux napasumosie. Haubinews uacmo acoyiamueHi iHasii y Kpouis
sycmpivanucy Yy KOMOiHayisax — «eumepioztnacanypozy (v 22,7 %),
«elimepios+nacanrypos+yucmuyepxos nisigpopmuuiiy (y 4,9 %) i nagimo y 5 kponig
(0,45 %) byna xombinayisa «eiimepios+nacanypoz+yucmuyeproz+gpacyionbosy.

3a pesyrvmamamu npoeedenux HamMu OO0CHONCEHb BCMAHOBIEHO, WO
CMPOHZINOI003Ha  [HEA3IsE  KpONie Hatyacmiule peecmpyemvcsi Yy GU2soi
mixemineasii (73,49 %) 30 30yOHUKAMU PISHUX NAPASUMAPHUX  X60POO.
Cmponzinoioos, ax moHoineasito Odiacnocmysanu y 26,51 % 6i0 3aeanvHoi
KLIbKOCMI YpasceHux yum 30yOHuKomM meapun. 3’scosamo, wjo Hauuacmiue S.
papillosus euagusanu y ck1adi 0BOXKOMNOHEHMHUX MIKCMINGa3iu Kkpouie (55,42 %).
Piowe euaeniaiu cmponeinoioecie y 6uensioi mpboXKOMNOHEHMHUX MIKCMIH8A3iu
(18,07 %).

Ce3onna OuHamika  CMpOH2INOI003y  KpONi6,  eKCMmeHCUsHicms  ma
inmencusHicmy iH6azii 30inbuiylomobcs y ecHanull nepioo (54,81% i 166,95
aeyv/2), a came 3 bepesus no mpasens 3 nikom EI ma Il ¢ mpasni (59,46% ma
219,814+24,68 sicyv/e).

Taxum uunoMm, pe3yibmamu NOKA3HUKIE CIMPOHIN0I003HOI iH8A3II Yy Kponie
Ha mepumopii 2ocnodapcme [[Hinponemposcokoi obracmi ma mopghomempuurux
nokasuuxie S. papillosus cymmeso 00noGHIIOMb HAYKOSI OaHi NONEPeoHix
0ocaiddHcenb ma noae2utyroms oOughepeHyiliny OlaeHOCMUKY 3aX60PI06AHHS.

Kntouosi cnoea: cmponzinoioos, Strongyloides papillosus, ce3onna
ounamika, mopghonozia 30y0oHuKa, ce3oHu poKy, Mikcmineasis, Kpo:ni.
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AkTyanbHicTh. BerepunapHuii cTan KponiBHUITBA B YKpaiHi CTPUMYIOTh

nmapasuTapHi XBOPOOW, sKi, Mal4yM 3HAYHE TMONIMPEHHS, 3aBIalOTh 3HAYHUX
eKOHOMIYHUX 30UTKIB rocmojapcTBaMm pisHux Gopm BracHocti [1]. Cepen
Mmapa3uTapHUX 1HBa3iM y KPOJIBHUYMX TOCHOIAPCTBAX 3 PI3HUMHU TEXHOJOTIIMHU
YTpUMaHHA  HAWOLIBIIOrO TONIMPSHHS  HAOynu:  eiiMepio3,  macaiypos,
CTPOHTLIOIN03,  TPUXOCTPOHTINBO3,  LHUCTUIEpPKO3  mizihopmumit  [2-5].
CTpOHTiIOIMO3 KpOJIB — 3aXBOPIOBAHHS, IO BHKIUKAETHCS TeEIbMIHTAMU
Strongyloides papillosus. Jlana xBopoOa clpuYMHEHa Tapa3uTyBaHHAM JPiOHMX

Hemaron 3 migpsay Rhabditata, siki € reorenmpminTamu. Strongyloides papillosus
PO3BUBAETHCS 32 THUIIOM T'ETEPOrOHil, YePryBaHHIM MOKOJiHb, 3 SIKAX ONIHE BE/e
Mapa3uTHYHUE CIociO iCHYBaHHSA, a iHIIe BeAe BUTbHME criocid kutts. KumiHiuHi
O3HaKM 3a CTPOHTINOINO3Y KpPOJIB HE € MATOTHOMOHIYHMMH, a 3aXHUTTEBA
JiarHoCTHKa XBOpPOOW Oe3 J1abopaTOpPHMX HOCHIMKEHb € HeMOXIHBOHO [7-9].
AmHani3youn JiTepaTypHi JiaHi, HOTPiOHO Bi3HAYUTH, IO aKTyaNbHICTh POOIEMH
3aXBOPIOBAHHS Ha CTPOHTUIOINO3 KpOMiB B YKpaiHi 3alMIIa€eThCsl CTaOIIBHO
BHCOKOIO IPOTSIrOM 0araTthboX pOKiB i MOTPeOyeE MOJAIbIIOr0 BUBYESHHS.

Marepianim Ta MeTOAM OCHiIKeHb. Po0OTa BHKOHYBaIach BIPOJOBK
2015-2017 pp. ExcniepumenTanpHa 4acTiHa poOOTH MPOBEACHA B TOCHOAAPCTBAX
TOB «On6ecty», npusatHiii kponedepmi «Becennit xyropok» JIHimponeTpoBchKOl
obmacti.  Jlisi  mpoBeAEHHs  JOCTIDKEHb  BHUKOPHCTAM  KPOJiB-CaMINB
KaidopHiiicekoi mopoau 3-4 MicsiuHOro BiKy, Macoro Tina 3,5-4,0 kr, BiniOpanux
3a IIPUHIUIIOM aHajioriB. KoHTponbHa rpyna TBapuH OTpHMYyBasa 30aJaHCOBAHUI
CTaHAapPTHHUI TPaHyJIbOBAaHUN KOMOIKOPM 1 Boay 03 0OMEKEeHHs; JOCIiIHA — KpIM
CTAaHJAPTHOTO TPAaHYJILOBAaHOTO KOMOIKOPMY Ta BOIM, JOJATKOBO CIIOXKHBAIH
NpuB’siieHe ciHo. TBapuH yTPUMYBAIIU B CITYACTUX OAHOSPYCHUX KIIITKaX, 3T1IHO
3 YUHHUMH BETePUHAPHO-CaHITAPHUMH HOPMaMH.

BusnaueHHsi pIBHS  CHOHTAHHOI  YPaXKEHOCTI  KPOJIB  30YJHHKOM
Strongyloides papillosus mpoBoAMIN JOCTIPKEHHS MPo0 (ekamiii 3a MeToaoM
Maxk-Macrepa [10]. Hagami npoBommmm KyabTuBYBaHHS senp [11], mms goro
BigOupanu 4 r ¢exaniii, siki moMiIany B CTEpUIbHI MPOOIPKH, 10 HAX TONHUBAIU 2
Mn temwroi (28°C) muctminpoBaHOi Bomu. llicnms dWoro mpoOipkd TOMIIIAmH B
TepPMOCTaT IS KyIbTHBYBaHHS 3a TemmepaTypu 28°C, monepeqHbO HaKpPHUBIIN
mpoOipKu BaTHO-MapiIeBUMHU TpoOKamu. Uepe3 KoKHI Tpu JO0OM B TPOOIpKH
nmoxaBanu Terry (28°C) muctunpoBany Bomy. lllomoOm mepeBipsim mpoOu Ha
HAsSBHICTh TWYMHOK. llpM IbOMY pIiAKY YacTHHY BigOMpamu B IEHTPUPYKHI
MpoOIpKK 3 TONAIBIINM HEHTPU(YTYBaHHSIM, IICIS YOrO HAJ0CAZOBY DPiIUHY
3TMBAITY, 3AJTUIIAIOYN OCajl, SKU MOBHICTIO JOCTIKYBAalH MiJl MiKPOCKOIIOM B
kamepi Mak-Macrepa.
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[Tix gac mikpockonii HaMu OyJM BUSIBJICHI JIMYWHKH 1 CTaTeBO3pLIi hopMu

S. papillosus. IneHTndikamiro TUUUHOK y (eKaisiX MPOBOANIN 38 BU3HAYAIEHIMHA

Tabmumsamu [12].

[pu po6oTi 3 TBApUHAMHU JOTPUMYBAIHCS BUMOT €BPOMEHCbKOi KOHBEHIII
«IIpo 3axucT XpeOeTHUX TBAPHH, SKi BUKOPUCTOBYIOTHCS JUTSI OCIITHUX Ta 1HIIHNX
HaykoBux Iiei» (CtpacOypr, 18.03.1986p.), «3araibHuUX CTHYHHUX TMPHHITUIIIB
eKCIICPUMEHTIB Ha TBapHHAX», CXBaJeHHX Ha [lepiiomMy Hal[ioOHAIEHOMY KOHIpeci
3 Oioetuku (M. Kuie, 20.09.2001p.), crarti 26 3akoHy Ykpainu Ne5456-VI Bin
16.10.2012 p. «IIpo 3axwCT TBapHH Bij >KOPCTOKOrO MOBOKEHH» Ta J[UpekTuBU
€C 86/609/€€C Bin 24.11.1986 p.

Binbip OiomoriuHoro Matepiany Juisi JOCTI/DKEHb Ta IpaBuia podoTH 3
TBApUHAMH BHKOHYBaIM 3TiJJHO PEeKOMeHmamiidi «Meromomnorisi Ta oprasizaifis
HAYKOBHUX JIOCJIJDKEHb Y TBAPUHHHUITBI» [6].

CrartuctuuHy oOpOoOKY eKCIepUMEHTAIbHUX Pe3yJbTaTiB Uil BU3HAYCHHS
0iOMETpUYHHX MMOKa3HHKIB — cepeiHbol apudmernynoi (M) Ta moxubku cepeHbol
apudmerryHoi (m), MOPIBHIHHS CEpe/HIX 3HaueHb 3a t-kpurepiem CThrojeHTa (p)
— 3IHCHIOBAJIN 3 BUKOPHCTaHHIM NpUKIaaHoi nporpamu Microsoft Excel-16.

PesynpraTu gochimkeHb Ta iX O0OroBOpeHHs. BHAcHiOK BEIMKOro
pi3HOMaHITTS Hecrelu(piYHUX KIIHIYHUX MPOSBIB CTPOHTLIOINO3Y Y KPOIMIB #oro
JiarHOCTUKA 3aJMIIAEThCA YTpyOHEHOr. OCTaTOYHMH [IiarHO3 3aXBOPIOBaHHSI
MOXKHa BCTAHOBHUTH TiJIbKH Ha ITIICTaBi BUSBJICHHS JTMYMHOK 30y/IHMKA Y (eKaisx.

3a TpoBeNEeHMX JOCHIPKEHb BCTAHOBICHO, IO 3a KIIHIYHOIO OMJISAY
XBOpUX Ha CTPOHTLIOIN03 KPOIIB CHOCTEPIralioch CXYAHEHHS, 3AyTTS KHBOTA,
MIPOHOCH M 3aMO0pH. 3a relIbMiHTOOBOCKOIIYHUX JOCIIIKeHb OYJIU BUSBJICHI I
CIpOro KOJbOpY, 3 TOHKOI HIXKHOIO OOOJIOHKOIO, 3aBIOBXKH Bij 40 mo 60 pm,
3aBIMPIIKK Bif 25 mo 35 pum , Ha cragii apoOnenns (puc.l a), abo 3i
copmoBanoro nuuuakoro (puc.l 6). IIlo0 ocraTo4HO TOCTAaBUTH [iarHO3 Ha
CTPOHT1JIOI03 HEOOXiTHO BHKOPHCTATH CIIOYATKy METOJ KyJIbTUBYBAaHHS S€Ib, a
MOTIM MeTofl TenbMiHTOsIpBOCKOMii. Tinbku Ha 9-Ty 100y KyJIbTHBYBaHHS B
Tepmoctati 3a Temmepatypu 280C B mpobax (ekaniii KpomiB Oynu BHUSIBICHI
JUYUHKA Ta CTaTEBO3PLI TEIBMIHTH, SIKUX MH ieHTH(iKyBanmn sk Strongyloides
papillosus.

Poswmip pabmurononiOnux muanHOK S. papillosus ckmamae Bix 300 mo 550
pm (puc. 1 B); moBxuHa Qimspienonioanx mranHOK Bifg 500 mo 600 um; KUmkoBa
TpyOKa 3alOBHEHA MIrMEHTOBAHOIO 3€PHOBOIO MAaCOI0, SIKa PO3TAIIOBAHA y BUTIISIL
JBOX TSDKIB, MEXI KHIIKOBUX KIITHH HeAW(EpeHIiiOBaHi; XBOCTOBHH KiHEIh
CTOHIIYETHCSI piBHOMIpHO. PaOanTomoxmiOHI JMYMHKKM Ta 1X BUIBHOICHYIOUI
cTaTeBO3piyi cranii, Ha BiAMiHY Bixg ¢umipienonionnx ¢opm Ta iHBa3IMHUX
JUYUHOK (puc. | 1), MaroTh pabauTonoiOHuit cTpaBOXil.
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CaMka Ma€ NWITIHIPWIHE TiJIO, BUTOHYCHUI TOJOBHUH KiHEIb, JHOBXHHA

tima Big 650 mo 1200 pum; ByiapBa po3TallOBaHA ONMKYEC O CEPEIVHH Tijla; Y
MaTIi BiJl YOTHPHOX A0 IIECTH, iHOMI A0 necary sens (puc. 1 1). Camii MeHmol
nosxuHH Big 700 mo 850 pum, iX XBOCTOBHII KiHEllb 3arOCTpeHMI 1 3arHyTHI Ha
BEHTpaJbHy cTOpoHy. Camerp Mae JBi piBHI CHiKyau Yy (OpMi 3arocTpeHOro
KoHyca (puc. 1 e).

Puc.1. Strongyloides papillosus: a — siiiue Ha cranii npobnens; 6 — siine 3i
c(OpMOBaHOIO JHYMHKOK; B — pabauTonomiOHa JIMYMHKA 3 PaOauTONOHiOHUM
CTPaBOXOJOM; T — caMKa 3 C(POPMOBAHUMH SIMLSIMU; 1 — JIMYMHKA TIEPIIOi CTamii; e
— caMellpb 3i CHiKyJIaMu

TakuM YMHOM, OTPUMaHI HAMH PE3YJIbTATH MOP(YOMETPUYHUX MMOKA3HHKIB
S. papillosus JOMOBHIOIOTH JaHi TIOMEPEAHIX HAYKOBHX JOCHIIDKEHb Ta
MONIETINYIOTh  JU(EpeHLiiHy  IIarHOCTHKY  3aXBOPIOBaHHA  KpomiB. 3a
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pe3ybTaTaMu KOHpOJ'IOFi‘IHI/IX ﬂOCHi}l)KeHB BCTAaHOBJICHO, IO 36y)_'[HI/IKOM

CTPOHTLIOINO3y iHBa3oBaHO B cepemHboMy 21,08 % kpomiB, 3a cepeaHbol
iHTeHCcHUBHOCTI iHBa3ii 592,00+£106,91 sems B 1 T Qekariii.

Bigomo, 10 4YHCENBHICTH TEOreIbMIHTIB Y 3OBHIIIHBOMY CEPEIOBHILI
3aJIeKUTh BiJl CE30HY POKY, IIO IOB'S3aHO 3 KOJMBAaHHAMH TeMIlepaTyp. AHali3
KOIPOJIOTIYHUX JIOCIIDKEHb MOKa3zye, IIo Moka3HWKW ekcreHcuBHocTi (EI) Ta
inTeHcuBHocTi (II) cTpoHrinoino3Hoi iHBa3ii B pi3Hi MicAll BiIpi3HLIHCH (puUc. 2).

[enbMiHTONOTIYHI ~ JMOCTIDKEHHS — [OKas3ajd, 1[I0  EKCTEHCUBHICTh

CTPOHIIOINO3HOI 1HBa3ii B cepenHboMy craHoBwia 33,23%. Ilpu npomy,
BCTaHOBWJIM 30UIBIIEHHS KUIBKOCTI BHIIQJIKIB 3aXBOPIOBAaHHS 3 OepesHs Mo
TpaBeHb, 3 nikoM EI B TpaBHi (59,46%) 1 3 pi3kum 3HMKeHHsIM: B ceprHi (19,40%),
BepecHi (13,33%), ciuni (18,99%). B iHmn Micsii MOKa3HUKH 1HBa30BAHOCTI
KpOJIiB KOIMBaIUCh B Mexax Bif 23,61% 1o 42,25%. Ilpu BUBUEHHI JUHAMIKU
BuIeHHs senb S. papillosus BcraHoBieHO, 1Mo TokasHUK 1 B cepemHbOMY
cranoBuB 101,93419,23 senp/r. HaiiBuily iHTeHCHMBHICTH iHBa3ii peecTpyBanu B
TpaBHi (219,814£24,68 seup/r). Taki 3MiHM TOB'A3aHI 3 ONTUMAaJbHUMHU
TEeMIIepaTypHO-BOJIOTICHUMH YMOBaMH IJIsl PO3BUTKY JIMUUHOK S. papillosus.
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Puc. 2. Jlunamika eKCTEHCHBHOCTI Ta IHTEHCHBHOCTI CTPOHT1JIOIN03HOI iHBa3ii y
KPOJIIB MO MiCSIIIX

Ce3oHHa AMHAMIKa ITOKAa3HUKIB €KCTEHCUBHOCTI Ta IHTEHCHUBHOCTI 1HBa3ii y
KpOJIiB 32 CTPOHT1JI0IZI03y HaBEAEHA HA PUCYHKY 3.
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Puc. 3. Cesonni KOIMBaHHS ITOKA3HUKIB EKCTEHCHUBHOCTI Ta I1HTEHCHBHOCTI
CTPOHT1JI01103HOT 1HBa3ii Y KpOIiB

3a pe3yabTaTaMu JIOCHIPKEHb BCTaHOBJICHO, 10 32 CTPOHTIIOIN03Y KPOJiB
criocrepirajiach xapakTepHa ce3onHa nuHamika. [lik EI ta Il noBoamBcs Ha
BecHsHUH mepiox (54,81% 1 166,95 seuw/r), B iHII Hepiogu POKY 3HAYHHX
KOJIMBaHb HE BU3HAYAJIM: ITOKa3HUK El 3Haxonuscs B Mexax Big 22,92 no 27,59%,
nokasuuk II - Bix 66,01 1o 116,99 sens/r.

TakuM  4YMHOM, BCTAHOBJIEHO  30LIBIIEHHS  KIUIBKOCTI  BHIAIKIB
3aXBOPIOBAHHS Ta IHTEHCUBHOCTI 3apayKEHHS TBApUH B BecHAHHH repiox (54,81% i
166,95 sienp/T), a came 3 Oepe3Hs 10 TPABEHb PEECTPYBAIH IMTiAHOM eKCTEHCHBHOCTI
CTPOHTUIOINO3HOI iHBa3il y kpomiB, 3 mikoM EI ta II B TpaBni (59,46% Ta
219,81+24,68 sienp/r).

CTpoHTi101103Ha 1HBa3is MEPEBaKHO 3yCTPIYAETHCS K CKIIaI0Ba 3MiIIaHUX
nmapa3nTo3iB. HaiOimem dacTto acomiaTWBHI iHBa3ii y KpoOmiB 3ycTpidaiuch B
KOMOiHAITiSIX «elMepio3+macanypos» (y 22,7 %),
«eiiMepioz+macanypos+uctanepkos mizigopmanin» (y 4,9 %) i HaBiTh y 5 KpomiB
(0,45 %) Oyna xomOiHamis «elmMepio3+macanypo3+IuCTUIIEPKO3+(acIionbo3y
[13]. Buenumnu BeTepuHApHOTO iHCTUTYTY B M. 3arpeb (CoBeHis) BCTaHOBICHO,
IO YHUCJIO 3arnbiaMX KpOJiB BiJ Mapa3sUTapHUX XBOpoO cranoBmina 34,4 %, cepen
SIKMX 9acTO BHABISUIH eiimepio3 — 89,6 %, muctunepko3d — B Mexax 1,1 % Ta
¢dacuionpo3 — 0,5 % [14, 15]. HaykoBumsmu 3 Itamii orpumani asamoriusi
pesymbratu: 18-25 % KpomiB TMHE B TEpUIMH MICSIb XHUTTA Bix 30yIHUKIB

BUITYCK/8




EOEKTHMBHE KPOJIIBHMIITBO I 3BIPIBHMLITBO

98
eiiMepio3y, a YNPOAOBX JPYroro-TPeThOro MiICSls JI0 IbOTO MapasuTo3y
HaIllapyBaJIach Tacalypo3Ha Ta TPHUXOCTPOHTINFO3HA 1HBa3ii, TpU IHOMY

eKCTCHCUBHICTH iHBa3ii csrana 48 % [16].
3a pe3ynbTaTaMH TPOBEACHUX HAMH JIOCTI[KCHb BCTAHOBIICHO, IO
CTPOHT1JIOII03HA 1HBa3isl KPOJIiB HaHUaCTIllIe PEECTPYETHCS Y BUTIISII MIKCTiHBa3ii
(73,49 %) 31 30ymHWKaM# pIi3HUX MapasuTapHUX XBOpoO. CTPOHTIIOINO3, SK
MOHOIHBA310 JiarHOCTyBaimu y 26,51 % BiJ 3araibHOI KUTBKOCTI Ypa)KCHUX IMM

30yZHUKOM TBapHH.

3a pesyabraTaMyd TeNBMIHTOJOTIYHUX JIOCHI/DKEHb Haibyacrime S.
papillosus BUSBISUTH y CKJIajli IBOXKOMIIOHEHTHUX MiKCTiHBa3ii kpouniB (55,42 %).
Pigme BUSABISUTM CTPOHTLIOINECIB Y BUMNISAAI TPHOXKOMIIOHEHTHHX MIKCTiHBa3id
(18,07 %) (puc. 4).

U 18.07

O 1-koMIIOHEHTHI

B 2-KOMIIOHEHTHI

0 3-KoMIIOHEHTHI

Puc. 4. BincoTkoBe chiBBiAHOIICHHS (OpM Tepediry CTPOHTIOIn03y
KpoutiB (MOHO-Ta MIKCT iHBa3iit), %

Hamu BCTaHOBIIEHO, IO B MAapa3UTOLEHO3aX KPOJIB 13 CTPOHTIIOIzecaMu
Haivacrime (44,58 %) peecrpyBanmm eiimepii (Eimeria sp.), piamie BHABISUTH
napasutyBanHs S. papillosus B acorianii i3 Eimeria sp.ta Treponema cuniculi —
18,07 %, a Takox 13 Passalurus ambiguus — 10,84 %, (puc. 5). 3aranom BuaineHo 3
KOMOiHAII1 Pi3HUX BHUIIB ITapa3uTiB, CHIBWICHAMH SIKIX € CTPOHTLIOIIECH.
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S. papillosus + 4458
Eimeria sp. !

S. papillosus +
Eimeria sp. + 18,07
Treponema cuniculi

S. pap1llosus_ + 10,84
Passalurus ambiguus

Puc. 5. S. papillosus y cxnazi MikcTiHBa3ii kpoiniB, %

TakuM 4MHOM, OTpUMaHi pe3yNbTaTh CBiIT4aTh, IO Y CKIIAJl MIKCTiHBa3id
KPOJIiB CTPOHTIJIOIZI03 HaWYACTIllle PEECTPYEThCS Y BHUIJISAL acoraniii i3 Eimeria
sp. MoHoinBazito BusBIUM y 26,51 % pocmimpkeHHX KponiB. OCHOBHUMH

CHiBYJIEHAMHU BCTAHOBJICHUX MAPA3UTOIEHO3IB € eiiMepii.

BucHoBku. Pe3ynbraT NOKa3HUKIB CTPOHTUIOINO3HOI 1HBA31l y KpOJiB Ha
Teputopii rocrmomapctB  JIHinmponeTpoBchkoi obsacti Ta  MOpGOMETPUUHUX
nokazHukiB S. papillosus CyTTEBO JONOBHIOIOTH HAyKOBI JaHI MONEpeqHiX
JIOCITI/PKEHB Ta MOJIETIIYIOTh AU(EpeHIliiiHY J1arHOCTUKY 3aXBOPIOBaHHSI.

BcraHoBieHO  30UTBbIIEHHS  KIJBKOCTI  BHIAJKIB  3aXBOPIOBaHHSA  Ta
IHTEHCUBHOCTI 3apa)XeHHS TBapHH B BecHsHMI mepion (54,81% 1 166,95 senp/T), a
came 3 Oepes3Hs 1o TpaseHb 3 mikoMm El ta Il B TpaBHi (59,46% Ta 219,81424,68
SIELTB/T).

3’sicOBaHO, M0 y CKIaJi MIKCTIHBa3iil KpOJIB CTPOHTLIOI03 HaifuacTiie
(44,58 %) peectpyetbes y BUrismi acomiaumiii i3 Eimeria sp. MoHoiHBa3it0
BUSBISUIH Y 26,51 % NOCHIKEHUX KPOJIB.
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MORPHOMETRIC CHARACTERISTICS OF STRONGYLOIDES
PAPILLOSUS AND SEASONAL DYNAMICS OF STRONGYLIDOSIS IN
RABBITS

Pruss M.

Duda Y.

Shkvarya M.

National University of Life and Environmental Sciences of Ukraine, Kiiv,
Ukraine

Dnipro State Agrarian and Economic University, Dnipro, Ukraine

Diagnosis of rabbits with srongyloidosis is difficult because the clinical
picture for this disease is nonspecific, and the final diagnosis can only be made
using laboratory identification of larvaes in feces. Strongyloidosis invasion of
rabbits has remained stably high in Ukraine for many years and requires further
study. It is mainly found as a component of mixed parasitoses. The most common
associative invasions in rabbits were found in the combinations “eimeriosis +
passalurosis” (in 22.7%), “eimeriosis + passalurosis + pisiformis cysticercosis”
(in 4.9%), and even 5 rabbits (0.45%) had a combination "emeriosis +
passalurosis + cysticercosis + fasciolosis."

According to the results of our studies, it was found that strongyloid
infestation of rabbits is most often recorded as assosiated invasion (73.49%) with
pathogens of various parasitic diseases. Strongyloidiasis, as mono-invasion, was
diagnosed in 26.51% of the total number of animals affected by this pathogen. We
found that most often S. papillosus was determined as part of a two-component
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mixtinvasion of rabbits (55.42%). Strongyloidosis was determined less frequently

in the form of ternary mixtinvasions (18.07%).

The seasonal dynamics of rabbit strongyloidosis, the intensity and extensity
of invasion increase in the spring (54.81% and 166.95 eggs / g), namely from
March to May with a peak of El and Il in May (59.46% and 219.81 + 24.68 eggs /

9)-

Thus, the results of indicators of strongyloidosis invasion in rabbits on the
territory of farms in the Dnipropetrovsk region and morphometric indicators of S.
papillosus complement the scientific data of previous studies and facilitate the
differential diagnosis of the disease.

Keywords: Strongyloidosis, Strongyloides papillosus, seasonal dynamics,
pathogen morphology, seasons, assosiated invasion, rabbits.
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IMAM'SITKA JIJISI ABTOPIB CTATEM
MoBu BUAaHHS - YKpaiHChKa, aHTJIChKa.

PEJAKIIMHA ITOJITUKA OO0 IYBJIKALIA

1. lo 30ipHuka TpUAMAIOTBCS  CTaTTi  MPOOJIEMHO-TIOCTAHOBYOIO,
y3araJibHIOI0YOTO T2 METOJJUYHOTO XapaKTepy, B IKUX BHUCBITIIOIOTHCS PE3YJIbTaTH
HAyKOBHX JIOCII/DKEHb 3 CTATUCTHYHOIO OOPOOKOIO JTaHWX, [0 MAlOTh TEOPETHYHE
Ta MPaKTUYHE 3HAYECHHSI, aKTyajbHI JUISl CIIbCHKOTO TOCIOAAPCTBA SIKI paHille He
TyOJTIKyBAJINCE.

2. ABTOpW HeCyTh BIJIIOBIIQNBHICTh 33 OpPUriHANBHICTH (IUIATiaT) TEKCTY
HAyKOBOI CTaTTi, JTOCTOBIPHICTh HaBEACHUX (DAKTIB, IUTAT, CTATUCTUYHUX NAHHUX,
BJIACHUX Ha3B, reorpadiyHUX HA3B Ta IHIIMX BIJIOMOCTEH, a TaKOX 3a Te, IO B
Marepianax He MICTAThCS JaHi, M0 He MiJIATal0Th BIAKPUTIH MyOsTiKallii.

3. ABTopM HaroTh 3rofy Ha 30ip 1 00pOOKYy MEepCOHAJIBHUX JAHHX 3 METOIO
BKJIFOUEHHS iX B 0a3y JaHuX BiANoBiAHO 0 3akoHy Ykpainu Ne 2297-VI «IIpo
3axucT nepcoHanbHuX ganux» Bij 01.06.2010 p. Penaxiist 30ipHUKa rapaHTye, 110
ocoOMCTI JaHi, OKpiIM THX, MI0 IyOJNI4HO IIOJAIOTHCS Yy cTarTi, OyxyTh
BUKOPHCTOBYBATUCh BHKIIOYHO IJIsI BUKOHAHHS BHYTPIIIHIX 3aBJaHb peAakuii Ta
He OyayTh MOLIMPIOBATHUCH 1 EPEAABATUCh CTOPOHHIM 0cO0aM.

4. ABtopu, sKki € 3100yBauaMHM HayKOBOTO CTYyIEHs KaHIUIATa Hayk,
acIipaHTH Ta MaricTpy MOBUHHI BKa3aTH HAYKOBOI'O KEPIBHHKA.

MOPAJIOK IMMOJAHHS HAYKOBOI CTATTI

o penmakmii 30ipHMKa Ha eJIeKTpOHHY azapecy bioresurs.ck@ukr.net
HaJICWIIA€ThCS €NEKTPOHHUN ITAaKeT JOKYMEHTIB:

- BimomocTi mpo aBTopiB (hopmat daiiny *.docx a6o *.doc);

- HaykoBa crattsa(popmar ¢aitry *.docx abo *.doc);

- opuriHan 306pa>KeHL Ta rpadiku B CIeKTPOHHOMY BUTJISII, (opMmaTy
(*.jpg, * png, *.gif Tomno), ane He y BUTIISAI TEKCTOBOTO JIOKYMEHTY;

- peneHsis, MmiANMcaHa JOKTOpOM a00 KaHIWIATOM HayK 1 3aBipeHa
MIEYaTKOIO Ti€l yCTAaHOBH, /€ IPALIOE PELEH3CHT (KOJIbOpOBa CKAHOBaHA
KOTTisT);

- NTUCT-KJIOMOTAaHHA 3aBIPEHUH IIEUATKOI0 Ti€l YCTAaHOBW, J€ TPAIIOE
aBTOp 13 MPOXaHHAM MyOIiKaIii (KOJIbOpOBa CKAHOBAHA KOIIis);

- eKCIIEpPTHUI BUCHOBOK MO Te, III0 B MaTepianax He MICTAThCA JaHi, sKi
HE MJSIraloTh BIAKPUTIHN myOsikallii (KoJIbopoBa CKAHOBAHA KOIIis).

1. HasBa kKo)kHOTO TOKyMEHTY MOBHHHA TTounHaThcs 3 [Ipisuma Im's [o-
6atpkoBi aBtopa (Ilpuknad: Ipizeuwe LII. Bioomocmi npo asmopis.; Ipizeuue LI1.
Cmamms.; Ipizeuwe 111 Mamonoxl.; Ipizeuwe LI Ipagixl.; Ipizeuwe LII. Pe-
yensis.; Ipizeuwe LI1. Knonomanmns.; Ilpizeuwe LI1I. Ekcnepmuuil 8UCHOBOK.).

2. [Ticast oTprMaHHS Ta PO3TILY PEIKOJIETIEI0 HAYKOBOI CTATTI aBTOpaM
OyIie HaIiClIaHO Bi/IIOBITHE ITOBIIOMIICHHS Ha EIEKTPOHHY TIOIITY.
3. OcrarovHe pillieHHs MPO MMyOJIKAINI0 YXBAJFOE PENKOJIETis, sIKa TaKOXK

3aJIMIIAE 32 COOOFO TIPABO Ha JI0ATKOBE PEIICH3YBAHHsI, PElaryBaHHs 1 BiIXWJICHHS Ha-
YKOBHX CTaTeil.

4. Marepianm, opopmiIeHi 3 BiIXWICHHSIM BiJ] 3a3HAYEHNX HIDKYE BUMOT
I10/10 OPSIIKY MOIaHHS Ta O(OPMIIEHHS HAYKOBOI CTATTI, PEIKOIIETIsI HE PO3ITIS/IAE.
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BUMOI'1 O®OPMJIEHHSI HAYKOBOI CTATTI

1. o posrisay npuilMaloThesl HAYKOBI CTATTi 00CATOM HE MEHIIE 7 CTOPIHOK
TeKcTy, hopmar narepy - A4, opieHTallis - KHI)KKOBA, TOJIS 3 yCiX CTOpiH - 20 MM,
MDKpSJIKOBHE iHTepBan - 1, kersb mpudry - 12, rapuitypa - Times New Roman,
a63arHui BigcTyn 1,25 cM (JUIst OCHOBHOTO TEKCTY aHOTAIIIH 1 CTaTTi).

2. CTpyKTypa HayKOBOi CTaTTi:

- YK (BupiBHIOBaHHS 10 JIBOMY Kpato, HIpU]T - HAMIBKUPHUH).

- HA3BA HAYKOBOI CTATTI (BupiBHIOBaHHS [0 LEHTPY, WIPUPT -
HaITiB)KUPHHH, BEJIHKI JIITEPH);

- [pi3Bumie Ta iHimianu aBropa (CIiBaBTOPIB, BUPIBHIOBAHHS IO ILIEHTPY,

wpudT 3BUUARHNMI);

- Haykoeuni cmyninv, 6uene 38amHA, Mmicye podomu (IOBHA Ha3Ba
CTPYKTYPHOTI'O ITiAPO3/IiSTy, BUPIBHIOBAHHS MO LEHTPY, WPHUQT - 3BUUAITHUIA
KypCHB);

- Anomayis ocnoenowo Mmool cmammi (BUPIBHIOBAHHS IO LIMPHHI, KErJb
wpudty - 12, kypcus). O0csr anoranii nmoBuHeH Oytn He meHme 2000
3HaKiB (BpaxOBYIOUYM HE JAPYKOBaHI 3HAKH), MICTUTH OCHOBHI BHCHOBKH Ta
pe3ynbTaTu podboTH;

- Knwwuosi cnosa: Bin 5 no 10 cniB (BUPIBHIOBaHHS IO HIMPUHI, KErJb
wpudry - 12, HamiBKUPHUN KYPCHB);

- Tekcr naykoBoi crarTi (BUpPIBHIOBAHHS 0 LIMPHHI, Kerjib mpudry - 12,
MDKpsIKOBUH 1HTepBan - 1, ad3aunuii Bigcryn - 1,25 cM) i3 3a3HaueHHIM
HACTYITHHUX EJIEMEHTIB!

AKTYaJbHICTB, JI¢ BUCBITIIOETHCS BAXKJIUBICTD JOCIPKEHHSI

MeTa [AOCTiI:KeHHsI, 1€ BKa3ylOThCS MeTa 1 3aBIaHHS HAYKOBOTO
JIOCIIOKEHHS.

Martepianu i MeTOIM TOCTiZKEeHHS], /e BUCBITIIOIOTHCS OCHOBHI METOMIH 1
NIPUIIOMH, 3aCTOCOBAH1 y HAYKOB1H CTaTTI.

Pe3yabTraTH AOCTIIKEHHS Ta iX OOrOBOPEHHSI, 1€ BHCBITIIOIOTHCS
OCHOBHI OTpHMaHi pe3yJabTaTH AOCIIKSHHsI, O/IaHl Y HAyKOBIii CTATTI;
BuCHOBKH i NepCleKTHBH, € MONAIOTHCS KOHKPETHI BHCHOBKH 32
pe3yibTaTaMy JTOCIIDKEHHS Ta IIEPCHESKTUBH ITOJAIBIINX PO3POOOK.

Jliteparypa y mopsiiky 3rajyBaHHs abo y andaBiTHOMY MOPSIKY
(aBTOMaTHYHA HyMepallisl CHHCKY, Kernib mpudTy - 12, MIKPSIKOBHUMA
iTepBan - 1, BHpiBHIOBaHHA TO mwpuHi). OQopMiIseTsCs 3a MiKICp-
xkaBHUM craamaptoM JCTY 8302:2015. IlocumanHS OQOPMIISIOTECS Y
KBaJIPaTHUX JIy)KKaX.

(me menme 15 mxeper)

YHHKaTH NOCHIIaHb aBTOPIB KpaiHM arpecopa.

30% mKepern 3a ocTaHHI 3 — 5 poOKiB.

References tpauciitepoBanuii (aBTOMaTHYHA HYMEPALIisl CIIMCKY, KETJIb
mpudry - 12, MiXKpsiikoBuii iHTEpBal - 1, BUPIBHIOBAHHS 110 MIMPHUHI).

- Ilepexnao HA3BU CTATTI, Ilpiseuwe iniyianu asmopa ma Anomayii 3
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- Knrouosumu cnosamu 0soma mosamu (BUPIBHIOBAHHS IO IMUPHHI, KETIIb

mpudry 12, Kypcus).

3. B HAYKOBUX CTATTAX HC HOMYCKA€THCA aBTOMATUYHHUX HepeHOCiB CiB Ta

BHUKOPHCTaHHSIMAKpociB. AO3amy ToO3HayaTd TUIBKM Kiasimeto “Enter” 3
BHUKOPHCTaHHIM (YHKIIi BiACTYIIB, CyBOPO 3a00pPOHEHO 3aCTOCOBYBATH IMpOOiIn
abo Tabymamito (kmasima “Tab”) mis aG3amyBanns B crarti. He nomyckaeTbes
BHUKOPHCTAHHSI YIIUILHEHOr0 200 PO3piKEHOro MpUQTY:

Tadanunuii Ta rpadgivnauii MmaTepian Moxxe OyTH JIHIIIE KHIDKKOBOTO (op-
MarTy, a Horo KUIbKiCTh JOPEYHOIO.

Taduauusi TOBUHHA MAaTH TMOPSIKOBUI HOMEp, BKa3YEThCs 37iBa mepen Ha-
3Boto Tabauii. Ha3a tabmuii nopaeTbest Haa Tadbmunero (Kerib mpudTy -
12, HamiBXUPHUHA, MDKPSIKOBUHA iHTepBan - 1,5, BHPIBHIOBAHHS 10
mmpuHi). Teket Tabmuii nogaeTsest rapityporo Times New Roman (kerib
wpudry - 10, MiXpsITKOBHI iHTEpBa - 1).

PucyHOK MOBHHEH MaTH MOPSIKOBUI HOMep Ta OyTH LUTICHUM rpadiuHiM
00'ekTOM (3rpyNOBaHMM); HOMEp 1 Ha3Ba BKAa3yIOTHCS 1032 00'€KTOM (Kerib
wpudTy - 12, HaMiBXUPHUEA, MDKPSIKOBUHA 1HTEpBal - 1, pO3MIIIEHHS 1O
LIMPHHI).

@dopmynu (31 CTaHAAPTHOIO HYMEpAL€l0) BUKOHYIOTHCS B PeElaKToOpi
Microsoft Equation.
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NOTE FOR AUTHORS OF ARTICLES
The publication's languages are Ukrainian, English.

EDITORIAL POLICY REGARDING PUBLICATIONS

1. Articles of a problem-setting, generalizing and methodological nature are
accepted for the collection, which highlight the results of scientific research with
statistical processing of data, which have theoretical and practical significance, are
relevant for agriculture and have not been published before.

2. The authors are responsible for the originality (plagiarism) of the text of
the scientific article, the reliability of the given facts, quotations, statistical data,
proper names, geographical names and other information, as well as for the fact
that the materials do not contain data that are not subject to open publication.

3. The authors consent to the collection and processing of personal data for
the purpose of including them in the database in accordance with the Law of
Ukraine No. 2297-VI "On the Protection of Personal Data" dated June 1, 2010. The
editors of the collection guarantee that personal data, except for those publicly
presented in the article, will be used exclusively for the internal tasks of the editors
and will not be distributed or transferred to third parties.

4. Authors who are holders of the scientific degree of candidate of sciences,
post-graduate students and masters must indicate the scientific supervisor.

SCIENTIFIC ARTICLE SUBMISSION PROCEDURE

An electronic package of documents is sent to the editors of the collection at
bioresurs.ck@ukr.net:

- information about the authors (file format *.docx or *.doc);

- scientific article (file format *.docx or *.doc);

- original images and graphics in electronic form, format (*.jpg, *.png,
*.gif, etc.), but not in the form of a text document;

- a review signed by a doctor or candidate of sciences and certified by the
seal of the institution where the reviewer works (color scanned copy);

- a request letter certified by the seal of the institution where the author
works with a request for publication (color scanned copy);

- expert opinion that the materials do not contain data that are not subject to
open publication (color scanned copy).

1. The title of each document must begin with the Author's Surname. Name
and patronymic of the author.

2. After receiving and reviewing the scientific article by the editorial board,
the corresponding message will be sent to the authors by e-mail.

3. The final decision on publication is made by the editorial board, which
also reserves the right to additional review, editing and rejection of scientific
articles.

4. The editorial board will not consider materials prepared with a deviation
from

the below-mentioned requirements regarding the order of submission and
preparation of a scientific article.
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REQUIREMENTS FOR DESIGN OF A SCIENTIFIC ARTICLE

1. Scientific articles with a volume of at least 7 pages of text, paper format -
A4, orientation - portrait, margins on all sides - 20 mm, line spacing - 1, font size -
12, typeface - Times New Roman, paragraph indent 1.25 cm (for the main text of
annotations and the article) are accepted for consideration.

2. Structure of a scientific article:

- UDC (alignment on the left edge, font - bold).

- TITLE OF THE SCIENTIFIC ARTICLE (aligned in the center, font -
semi-bold, capital letters);

- Surname and initials of the author (co-authors, center alignment, normal
font);

- scientific degree, scientific title, place of work (full name of the structural
unit, center alignment, font - normal italics);

- Abstract in the main language of the article (width alignment, font size - 12,
italics). The length of the abstract should be at least 2,000 characters (not including
printed characters), contain the main conclusions and results of the work;

- Keywords: from 5 to 10 words (width alignment, font size - 12, bold italics);

- The text of the scientific article (width alignment, font size - 12, line spacing -
1, paragraph indent - 1.25 cm) with the following elements indicated:

Relevance, where the importance of research is highlighted

The purpose of the research, which indicates the purpose and tasks of the
scientific research.

Research materials and methods, which highlight the main methods and
techniques used in the scientific article.

Research results and their discussion, which highlights the main research
results obtained, presented in a scientific article;

Conclusions and prospects, where specific conclusions based on research
results and prospects for further development are presented.

References in the order of mention or in alphabetical order (automatic
numbering of the list, font size - 12, line spacing - 1, width alignment). It is drawn
up according to the interstate standard DSTU 8302:2015. References are placed in
square brackets.

(at least 15 sources)

30% of sources for the last 3-5 years.

References transliterated (automatic list numbering, pin

font size - 12, line spacing - 1, width alignment).

- Translation of the TITLE OF THE ARTICLE, Surname, initials of the author
and Annotations with Key words in two languages (width alignment, font size 12,
italics).

3. In scientific articles, automatic word transfers and the use of macros are not
allowed. Mark paragraphs only with the "Enter" key using the indentation function,

it is strictly forbidden to use spaces or tabulation ("Tab" key) for paragraphing
in the article. It is not allowed to use condensed or sparse font:
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- Tabular and graphic material can only be in book format, and its quantity is
appropriate.

- The table must have a serial number, indicated on the left before the name of
the table. The name of the table is given above the table (font size - 12, bold, line
spacing - 1.5, width alignment). The text of the table is presented in Times New
Roman typeface (font size - 10, line spacing - 1).

- The drawing must have a serial number and be a complete graphic object
(grouped); the number and name are indicated outside the object (font size - 12,
bold, line spacing - 1, width placement).

- Formulas (with standard numbering) are performed in the Microsoft Equation
editor.
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