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Background. Rabbit breeding is a branch of animal husbandry that produces
cheap and high-quality meat products in a short period of time. Productive, maternal,
reproductive and technological characteristics determine the economic efficiency of
rabbit breeding under the conditions of full realization of the genetic potential of animals
and a good fodder base. The main factor in the development of rabbit breeding is the
increase in the number of animals, which is supported by improved maintenance,
veterinary support and breeding practices.

Materials and Methods. The experiment was conducted on a population of rabbits
(200 heads) of the Poltavske sriblo breed. After weaning at 45 days of age, the young
were separated by sex and kept 3—4 animals in a cage. 3-month-old males were placed
in individual cages until they reached the age of breeding use — 150—-160 days. Rabbits
were fed granulated compound feed: concentrated fodder, grass meal, feed additives
of animal origin, minerals and premixes. Blood was taken from the ear vein. DNA was
isolated using a standard commercial kit “DNA-sorb B” with some modifications.

Wright's F-statistic, including several F-coefficients of inbreeding, was used to assess
the genetic differentiation of populations. Testing of the population according to the studied
genes for Hardy—Weinberg genetic equilibrium was carried out using the Pearson x2
test. To determine Poltavske sriblo rabbits’ breeding value, indices were calculated based
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on economic and beneficial traits, including genetic and economic values of individual
traits. As a genetic parameter, the heredity coefficient of rabbits was used, and the eco-
nomic one was the cost of the products produced.

Results. The results of the peculiarities of Poltavske sriblo rabbits genetic structure
analysis by the distribution of allelic variants of the myostatin gene and progesterone
receptor in the context of genealogical lines are presented. It was found that the grea-
test frequency of the C allele by the myostatin gene was in the descendants of the male
Cooper (0.551). The frequency of the T allele in this sample of animals was 0.449,
respectively. For Snowball’s line rabbits, higher values of the G allele by progesterone
receptor gene (0.488) were noted due to the advantage of homozygous animals. The
highest value of the effective number of alleles by the myostatin gene was characteristic
of Cooper’s rabbit line (0.500), and the lowest — of Bach’s lines (0.215) and Barry’s lines
(0.230). According to the progesterone receptor gene, the highest values of Ne were for
the Cooper (0.500), Snowball (0.507), and Mini (0.511) rabbits, and the lowest values
were for Fox (0.307).

The influence of the rabbit genotype on the manifestation of economic and ben-
eficial traits — average daily growth and fertility — has also been established. The use
of the breeding value evaluation of the Poltavske sriblo breed rabbits according to the
selection and genetic index according to the productivity of daughters, made it possible
to single out the main males among the group, as fertilizers. Male fertilizers included
Snowball, Long, and Mini.

Conclusions. The obtained data can be used for selective and breeding practices
in rabbit breeding with the aim of selecting breeders for the improvement of the meat
productivity and reproductive ability of rabbits.

Keywords: rabbits, DNA markers, myostatin, progesterone receptor, meat
production, reproductive capacity, index score

INTRODUCTION

A significant role in providing humanity with food, fur products, and rabbit wool
raw materials is attributed to rabbit breeding (Bashchenko et al., 2018; Vakulenko,
2008; Shevchenko & Honchar, 2011; Lebas et al., 1986). It refers to such a segment
of livestock breeding, which has great potential for increasing the production of rela-
tively cheap and high-quality meat products in a short time (Bilyi, 1990; Vakulenko &
Ochkovska, 2007; Luchyn, 2022).

Different rabbit breeds and the anatomical location of muscles may also affect the
nutritional profile and physicochemical properties of rabbit meat (Kumar et al., 2023)

The main components determining the economic efficiency of rabbit breeding with
the full realization of the genetic potential of animals and a good feed base are their pro-
ductive, maternal, reproductive, and technological characteristics, which are necessary
components of breeding work aimed at the improvement of parental forms. To stabilize
and increase this indicator, it is necessary to establish a set of measures to improve
the maintenance, as well as to carry out constant control of the veterinary support of
the industry and conduct selective and breeding work with the rabbit breeding herd
(Luchyn, 2022; Bolet et al., 2000; Lesyk et al., 2021).

Using the sequencing method, a number of loci were genetically characterized,
which are involved in the formation of the European rabbit (Oryctolagus cuniculus) coat
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color and contribute to its variability in different domestic breeds (Utzeri et al., 2021;
Demars et al., 2018).

It should be noted that an important link in breeding programs to increase the pro-
ductivity of rabbits is the use of a system for assessing the breeding value of animals
(Shevchenko & Honchar, 2020; Baselga, 2004). The genetic improvement of the next
generation and the population as a whole depends on its objectivity and accuracy. The
main objective in this respect is to use genetic control of the origin of animals, assess-
ment of the genetic structure of the population by DNA markers, and index assess-
ment with the purpose of increasing the efficiency of breeding methods (Honchar &
Shevchenko, 2018; Gonchar & Shevchenko, 2019; Baschenko et al., 2016; Goddard
& Hayes, 2009). Assessment of the breeding value of different rabbit breeds is also
necessary for the correct translation of the quality of the hereditary component into
a numerical expression. DNA markers are used for in-depth genetic evaluation of bree-
ding material, taking into account the mechanisms that determine the differences in ani-
mal performance. This is achieved by analyzing the genotype of the breeders by geno-
typing them. The myostatin gene (associated with meat performance) (Baselga, 2004;
Fontanessi et al., 2008; Markowska et al., 2010; Rafayova et al., 2009) and the pro-
gesterone receptor gene (associated with reproductive capacity) are among the most
common DNA markers used for genotyping (Argente et al., 2010; Peiro et al., 2008).

Today, it is quite difficult to accurately predict the true characteristics of quantitative
and qualitative traits of animals according to the data on their association with polygenic
influence. So far, the use of phenotypic indicators of animals, in particular rabbits from
the population, is the only possibility of forecasting their genetic potential. This neces-
sitates the development of appropriate statistical methods that, based on their produc-
tivity (phenotype), allow us to conclude the genetic predisposition to certain productivity
(breeding value) (Havrysh, 2020; Lesyk et al., 2021).

Thus, it is obvious that it is necessary to analyze the genetic structure of different
rabbit breeds both at the individual and population levels by DNA markers and indices
to intensify the breeding process.

MATERIALS AND METHODS

Research conditions.The studies were carried out at the experimental rabbit farm
of the Cherkasy Research Station of Bioresources of the NAAS on the livestock of the
Poltavske sriblo breed rabbits amounting to 200 animals. Experimental animals were kept
in cages-batteries. The breeding herd and the young stock were kept separately. The
cages were equipped with suspended hopper feeders for granulated feed. The animals
were watered through automatic drinking bowls. After 45 days, the growing stock was
separated by sex and kept in cages with 3—4 animals in a cage. Males at the age of
3 months after selection by live weight were seated in individual cages until reaching
the age of pedigree use — 150—160 days. Rabbits were fed taking into account the need
for nutrients according to the live weight, age, sex, and productivity of the animals. The
granulated feed was used for feeding rabbits on the farm all year around, which contained:
concentrated feed, grass flour, animal feed additives, minerals, and premixes. The optimal
microclimate parameters (temperature, relative humidity, air velocity) were maintained on
the premises of the rabbit farm. The lighting was artificial with a duration of 16 hours.

DNA isolation. Blood was taken from the ear vein with a disposable syringe of at
least 10 mL or with a Vacutainer-type vacuum system with ethylenediaminetetraacetic
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acid (EDTA) or sodium citrate. When taken into a syringe, the blood from it was carefully
(without foam formation) transferred to a disposable tube with an anticoagulant (3.8%
sodium citrate solution in a ratio of 1:9 or 6% ethylenediaminetetraacetic acid solution in
a ratio of 1:19). The tube was closed with a stopper and inverted several times (for mix-
ing with an anticoagulant). Before the study, the blood tube was stored in the refrigerator
at a temperature of (+4 °C) for up to 5 hours. For long-term storage, blood was frozen at
(-20 °C). DNA isolation was carried out using a standard commercial kit “DNA-sorb B” with
some modifications. The lysing solution and the washing solution 1 (if stored at 2-8 °C)
were heated at 65 °C until the crystals were completely dissolved. 300 pL of the lysing
solution was added to each tube in labeled tubes. 100 pL of samples were added to
tubes with a lysis solution. Samples were thoroughly stirred on vortex and warmed up for
15 min at a temperature of 65 °C. Centrifuged 5 min at 12,000 rpm on microcentrifuge.
Microcentrifuge up to 14,000 rpm. for 1.5 mL tubes (Eppendorf 5804R, Germany). The
supernatant was transferred to a new tube. The sorbent was thoroughly resuspended on
the vortex. 25 pL of resuspended sorbent was added to each tube with a separate tip, then
stirred in a vortex; after 2 min this operation was repeated and left in a rack for 5 min. The
sorbent was precipitated in tubes by centrifugation at 5,000 rpm for 60 s. The supernatant
was taken using a separate tip for each sample. 300 pL of washing solution 1 was added
to the samples and stirred in a vortex until the sorbent was completely resuspended. The
sorbent was precipitated by centrifugation at 5,000 rpm on a microcentrifuge for 60 s. The
supernatant was removed using a separate tip for each sample. 500 pL of washing solu-
tion 2 were added to the samples, stirred in vortex until the sorbent was completely resus-
pended, and centrifuged for 60 s at 10,000 rpm on a microcentrifuge. The supernatant
was removed using a separate tip for each sample. Tubes were placed in a thermostat at
a temperature of 65 °C for 5-10 min to dry the sorbent. The caps of the tubes were open.
50 pL of TE buffer for DNA elution was added to the tubes and stirred in vortex. Samples
were placed in a thermostat at a temperature of 65 °C for 5 min, periodically shaking on
a vortex. Tubes were centrifuged at 12,000 rpm for 1 min on microcentrifuge. The super-
natant contained purified DNA and the samples were ready for polymerase chain reac-
tion. The purified DNA was stored at 2-8 °C (one week) and at -20 °C (one year).

Gene amplification.To amplify the rabbit myostatin gene, the primers specified in
the papers (Fontanessi et al., 2008; Markowska et al., 2010) (Table 1, 2) were used,
and to amplify the rabbit progesterone receptor gene, the primers specified in the paper
(Peiro et al., 2008) (Table 3) were used.

Table 1. Primers for amplification of the rabbit myostatin gene (Fontanessi et al., 2008)

MSTN
5'-AATTTTGCTTGCCATTACTGA-3’
5-TCAGCAGAACTGTTGACATACAC-3'
5'-TGCATGCATTATCCCAATAGA-3’
5-TCGGTAGTTGTTTCCCACTTT-3'
5-AAAGGTATTCCAAGCAAAATGA-3’
5'-GGGGAAGACCTTCCATGTTT-3'

5 TAACTGAAAAGAACCCTCTAGTAGCS'
5 TCGGTAGTTGTTTCCCACTTT3
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Table 2. Primers for amplification of the rabbit myostatin gene (Markowska et al., 2010)
5" TAACTGAAAAGAACCCTCTAGTAGCSI'
5 TCGGTAGTTGTTTCCCACTTT3

Table 3. Primers used for DNA amplification (a), sequencing (s), and genotyping (g) of the
progesterone receptor gene (Peiro et al., 2008)

Primer Sequence 59/39 Use
PGRP-F GAAGCAGGTCATGTCGATTGGAG a, s, g
PGRP-R CTGCCCCTCTCTCTAGCACTCTG a, s
PGRA-F AGACCAGTGTGGCCCGCTGTAG a, s
PGRA-R GGAAGGTCGGGGCCAAACAG s
PGRB-F ACAGTGTCCTCGACACGCTCCT s
PGRB-R CTTCCCCGGGTCTGGACGAG a, s
PGRE1-F CGCAGGTCTACACGCCCTATCTC a, s
PGRE4-F AAAAAGTTCAATAAAGTCAGAGTCATG s
PGRES8-R TCCTGACCAAAACGAAAGACATACC a, s
PGR-59-UTR CGCCTCTGGTGCCAAGTCTC g

Electrophoresis. Electrophoretic separation of restriction DNA fragments was
carried out in 2% and 3% agarose gel in a tris-borate electrophoresis buffer (TEE:
0.0879 M Tris, 0.089 M, boric acid, 0.002 M EDTA pH 8.0). To apply samples to the gel,
a buffer of the following composition was used: 0.25% bromophenol blue, 0.25% xylol
cyanol, and 30% glycerol. Electrophoresis was carried out for 1-3 hours at a voltage
of 2 V/cm of the gel. Gels were stained with ethidium bromide (0.5 pg/mL) for 10 minu-
tes, followed by repeated washing in distilled water. Visualization was performed on
a transilluminator in ultraviolet light at a wavelength of 300 nm after staining the gel with
ethidium bromide. DNA sizes obtained in the polymerase chain reaction or as a result of
restriction of amplification products were detected using the molecular weight marker:
O’GeneRulerTM DNA Ladder Mix, # SM1173, (Fermentas, Lithuania). Detection of the
results was carried out by photographing the gels with a digital camera.

Genetic differentiation. Wright F-statistics were used to assess the genetic dif-
ferentiation of the populations under study, including several F-coefficients of inbreed-
ing (Sacharczuk et al., 2005; Williams, 2005). Testing of the population by the studied
genes for compliance with the Hardy—Weinberg genetic equilibrium was carried out
using the Pearson x2 criterion (Plokhynskyi, 1969).

Breeding value determining. To determine Poltavske sriblo rabbits’ breeding
value, indices were calculated based on economic and beneficial traits, including genetic
and economic values of individual traits. As a genetic parameter, the heredity coefficient
of rabbits was used, and the economic one was the cost of the products produced.

The final version of the male selection index formula using economic parameters
is as follows:
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Is = 2.268-Mn — 0.135-Mfc + 0.05:(Mpcw — 2.5-Mbslw)

where Mn is the average daily increase in the live weight of the offspring received from
the male under study within the period of 45-90 days; Mfc — the amount of feed costs
per unit of increase in offspring received from the male under study within the period of
45-90 days; Mpcw — the average weight of paired carcass of young obtained from the
males under study at the age of 90 days; Mbslw — the average indicator of pre-slaughter
live weight for the group of offspring from the male under study.

The selection index using genetic parameters is as follows:

| =0.36 Mn — 0.37 Mfc + 0.29 Mpcw

where the numbers are the coefficients of inheritance for these features.
MS Excel software of Microsoft Office 2010, STATISTICA 10.0, and GenAlEx 6.0
were used for calculations (Goddard & Hayes, 2009; Williams, 2005).

RESULTS AND DISCUSSION

Based on the assessment of the genotypes of rabbits females and males (nucleus)
from the Snowball, Long, and Mini breeders, mating of animals was carried out to study
different types of selection by the breeding value index.

It was determined that the pairing of parents by the principle of 60x60 gave the
most productive descendants in comparison with animals obtained by homogeneous
selection by indices 50 and 40. Thus, the difference in the growth of live weight was
significant (P <0.95) and amounted to 2.2 g (9.2%, P <0.99) compared to the offspring
in the selection of 50x50, and from the selection of 40x40 — 4.5 g (P <0.99), by weight
of the paired carcass — 0.07 kg.

Tests of pairs by the index were carried out according to the productivity of off-
spring obtained in different mating variants. During the heterogeneous selection (the
index of the male was higher than the index of the female), a significant advantage
of offspring obtained from the pairing of parents on the principle of 60x50 was noted
compared with other types of this selection. The advantage in terms of live weight gain
was 9.3-9.8% (P >0.99), and in terms of feed costs — 11.3—-14.2% (P >0.99). In the hete-
rogeneous reciprocal variant of tupping in terms of the offspring productivity (the index
of the female was higher than the index of the male), all three types of tupping were
distinguished (Table 4). In comparison with the heterogeneous variant of the selection
of parents 60x40 and 50x40, an advantage was established in terms of the live weight
gain by 7.9-13.5% (P <0.95), in terms of feed costs —by 8.2—-17.9% (P >0.99), in terms
of the complex of features — 7.9-14.9% (P <0.95).

Table 4. Scheme of tupping rabbits of the breed Poltavske sriblo by size selection and
genetic index (nucleus)

Female index value (units)
Male index value (units)

60 50 40
60 60x60 50x60 40x60
50 50x60 50x50 40x50
40 40x60 40x50 40x40
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In general, it should be assumed that the selection of pairs with a high level of
genetic and economic selection indices ensures the receipt of offspring with significantly
higher productivity. The results of the studies show that the descendants of Snowball,
Long, and Mini males had a significantly higher index values (by genotype) compared
to the average values for the herd (Table 5).

Table 5. Index estimation of breeding value of Poltavske sriblo breed male rabbits

” = @ Index (units)

o) 5 2 o g

= [ = = g O F

2 s H 5 N © =

= =>= B S o
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breeders g o ° = § ©s 29 Genetic  Economic

'g ?.g el § %5

> 2 o =8

= < L G

£

Snowball 50 32.242.2 3.49 1.69+0.05 9.8+0.7* 62.2+4.0**
Long 45 30.91£2.2 2.97 1.53+0.03 9.9+0.8* 61.5+4.8*
Mini 63 30.8£ 2.2 3.44 1.65+0.06 9.5+0.3**  60.7+1.6**
Bach 54 30.4+£0.7* 4.06 1.63£0.04 9.41+0.4 60.41+2.4
Cooper 41 29.7+1.1 3.94 1.78+0.05 8.910.4 59.1£2.8
Fox 66 29.5£1.7 8158 1.61£0.05 8.7£0.6 57.84£3.8
Barry 49 28.51£1.2 3.37 1.70+0.03 8.810.8 56.81+2.9
Dexter 52 28.911.4 4.08 1.67£0.06 8.3£0.5 55.7£2.1
Rocks 9 28.412.2 3.90 1.68+0.05 7.210.4 55.41+2.5
Demi 39 28.6+1.8 3.64 1.66+0.05 7.5+0.6 49.5+2.9
Nazar 41 27.8£1.9 3.72 1.52+0.04 7.310.4 51.1£2.8
Pasha 54 27.3£1.5 3.92 1.65+0.06 8.210.3 48.8+2.9
Snowball 46 26.91£1.3 3.47 1.62+0.05 6.5+0.6* 46.8+2.7
Stepan 58 26.312.0 4.14 1.52+0.03 7.51£0.5 50.1£2.8

According to the results of the molecular genetic evaluation of Poltavske sriblo
rabbits by myostatin (MSTN) and progesterone receptor (PGR) genes, the following
data were obtained. According to the data of allelic profiles of individual genealogical
lines of Poltavske sriblo rabbits by polymorphic variants of the MSTN gene and PGR,
the indicators of genetic distance and the Nei genetic similarity index were calculated.
Its highest value for the myostatin gene was in animals of Barry’s and Long’s lines, and
the lowest was in that of Fox’s. It should be emphasized that according to polymorphic
variants of the myostatin gene, the genetic distances were in the range of 0.00 (Cooper-
Fox’s line and Demi-Bach’s line) — 0.50 (Emperor-Snowball’s line) in the population of
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the Poltavske sriblo breed rabbits. Genetic similarity indices were the highest between
Snowball-Cooper’s lines and lowest between Mini-Barry’s and Bach-Fox’s lines.

Cooper’s rabbits line was characterized by the highest value of the effective number
of alleles by the myostatin gene, and the lowest index was for Bach’s and Barry’s lines.

The highest values of Ne by the progesterone receptor gene were for Cooper’s, Show-
ball’s, and Mini’s rabbit lines, while the lowest values were noted for Fox’s line rabbits.

The high level of actual heterozygosity (Ho), which prevailed over the expected
heterozygosity (He), according to the C34T polymorphism of the MSTN gene of of
Poltavske sriblo rabbits, was characteristic of Barry’s line (0.414 and 0.230, respectively);
itwas less significant (0.465 and 0.431, respectively) for Long’s line. Differences between
estimates of the actual and expected heterozygosity were insignificant for Snowball’s
line (0.480 and 0.477, respectively).

Insignificantdifferences were observed between estimates of the actual and expected
heterozygosity for the G2464A progesterone receptor (PGR) gene polymorphism in
Barry’s line (0.450 and 0.411, respectively); somewhat larger — along Bach’s line (0.494
and 0.402, respectively); the largest — along Fox’s line (0.493 and 0.307, respectively).
Excess heterozygosity and negative fixation index values were not noted.

Low values of the Fis index for the MSTN gene and PGR (0.100 and 0.01), as the
Wright fixation index, which reflects the level of inbreeding of the sample relative to the
population, indicate a weak genetic differentiation between the lines of rabbits of the
Poltavske sriblo breed (Table 6).

Table 6. Indicators of gene diversity of the Poltavske sriblo breed rabbits of different
genotypes by polymorphisms of MSTN gene C34T and PGR GENE G2464A

Line
Gene Indicator
Cooper Bach Snowball  Long Mini Fox Barry
Ho 0.345 0.213 0.480 0.465 0.340 0.420 0.414
MSTN He 0.500 0.215 0.477 0.431 0.482 0.450 0.230
Fis 0.01 0.01 0.250 0.120 0.100 0.126 0.202
Ho 0.499 0.494 0.494 0.250 0.490 0.493 0.450
PGR He 0.500 0.402 0.507 0.400 0.511 0.307 0.411
Fis 0.122 0.105 0.102 0.03 0.04 0.03 0.01

According to the results of clustering genetic distances and genetic similarity
indices of different lines of rabbits by the myostatin gene and progesterone receptor,
a dendrogram was constructed (see Figure).

The obtained dendrogram is represented by a single large cluster, from which
branches are separated from groups of rabbits of Snowball’s and Bach’s lines (Euclidean
distance values of 0.45 and 0.38, respectively). The cluster complex is formed by seve-
ral sub-clusters. The first contains groups of animals of Long’s and Snowball’s lines, and
the second — Barry’s, and Fox’s lines. A separate cluster branch is formed by a group of
animals of Cooper’s line.
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Genetic relationships of different genealogical lines of Poltavske sriblo rabbits obtained based on the
frequency distribution of polymorphic variants of the myostatin gene and progesterone receptor

CONCLUSIONS

The greatest C allele frequency by the myostatin gene was in Cooper’s male
descendants 0.551 and the T allele frequency was 0.449. For Snowball’s rabbits, higher
G allele values were noted for the progesterone receptor gene (0.488) due to the advan-
tage of homozygous animals.

The highest value of the effective number of alleles by the myostatin gene was
characteristic of Cooper’s line rabbits (0.500), and the lowest — of Bach’s (0.215) and
Barry’s lines (0.230).

According to the progesterone receptor gene, the highest values of Ne were for
Cooper’s (0.500), Snowball’s (0.507), and Mini’s (0.511) rabbits, and the lowest values
were for Fox’s (0.307).

The Poltavske sriblo rabbits breeding value was evaluated according to the selection
and genetic index for the productivity of daughters, which included several phenotypic
characteristics: average daily gain in live weight of the offspring obtained from the studied
males within the period of 45-90 days, feed consumption per unit of offspring growth
obtained from the studied males within the period of 45-90 days, weight of paired carcass
of the offspring obtained from the studied males at the age of 90 days).

The distribution of genealogical structures of the Poltavske sriblo breed rabbit
population can be explained by the peculiarities of breeding work on the farm: intensive
use of Long’s, Fox’s, and Barry’s lines — to increase the rabbits meat productivity level;
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preference for Snowball’'s, Cooper’s, Bach’s lines — to improve the reproductive and
maternal qualities of rabbits.

Practical application of the results. The results of the research can be used as
a basis in industrial rabbit breeding for the selective-genetic evaluation of animals in
order to select male breeders for breeding purposes.
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FEEHETUYHA XAPAKTEPUCTUKA KPOJTUKIB MOPOAU NMONTABCbLKE CPIBIIO
3A TEHOM MIOCTATUHY TA NPOFECTEPOHOBOI'O PELIEMTOPA
| 3A CENEKUIMHUMWU IHOEKCAMU

€ezeH llles4eHko', Onekcili FToH4ap', OnekcaHop Maspuw’,
OnekcaHdp boliko', Sipocnae Jlecuk?, OnexkcaHdpa Npaboecbka®
" Yepkacbka docniOHa cmanuis biopecypcie HAAH

syn. lNacmepiecbka, 76, Yepkacu 18036, YkpaiHa

2 [nemumym 6ionoeii meapuH HAAH, syn. Cmyca, 38, Jlbeie 79034, Ykpaiva

O6rpyHTYBaHHsA. KponiBHMUTBO — rany3b, sika 3a KOPOTKi TEpMiHW BMpOOInse
JelleBy Ta BUCOKOSAKICHY M’AACHY npoayKuito. [MpoayKTUBHI, MaTePUHCHKI, pernpoayKTUBHI
M TEXHOMOrIYHI 03HaKN BU3HAYalOTb EKOHOMIYHY €DEKTUBHICTb KPOMiBHULITBA 3a YMOBMU
MOBHOI peanisauil reHeTUYHOro noTeHujiany TBapwH i KOpMoBoi 6a3n. OCHOBHUA YNHHUK
MPUCKOPEHHS PO3BUTKY KPOIiBHMLTBA — 30iMbLUEHHSA MOrofiB’s TBApWH Ha Thi Nokpa-
LLIEHHST YTPUMaHHS, BETEPUHAPHOro 3abe3neyeHHs Ta CenekuiiHo-nnemMiHHoT poboTu.

Matepianu Ta metogu. [ocnig nposenu Ha noronis’i kponis (200 ronis) nopoau
MonTascbke cpibno. lNicnsa BigcamkeHHs B 45 AHIB MONOAHSK pO34inanu 3a cTaTTio Ta
yTpMyBanu no 3—4 TBapuHM Y KMiTuUi. 3-MiCS4YHMX caMUiB po3cazXyBanu B iHAMBIOY-
anbHi KNiTKK 40 AOCATHEHHS BiKY NrieMiHHOro BukopuctaHHa — 150—-160 gHis. Mlogysanu
KponiB rpaHyfbOBaHUM KOMOIKOPMOM: KOHLEHTPOBaHi KOpMMW, TpaB’sitHe OOpPOLLUHO,
KOpMOBi J06aBKM TBApPUHHOTO MOXOMKEHHS, MiHEpanbHi pe4oBuHM Ta npemiken. Kpos
Opanu 3 BywHoi BeHn. Buainanu OHK 3 BuKopnctaHHAM CTaHOApPTHOrO KOMEpPLiNHOro
Habopy “OHK-copb B” 3 gesakvmu mogudikavisimu.

[nsa ouiHOBaHHSA reHeTUYHOI AndbepeHuiaLil nonynsuin Bukopuctosysanu F-cta-
TUCTUKY Pavita, BkModatoum kinbka F-koediuieHTiB iHOpmanHry. TecTyBaHHA nonynsuii
3a JOCrigKyBaHMKN reHaMn Ha BignoBigHICTb reHeTUYHIN piBHOBasi Xapai—BainHbepra
3gincHoBanu 3a kputepiem llipcoHa x2. [0ns BU3HAYEHHS NNEeMiHHOT LHHOCTI Kponis
nopoau lMontaBcbke CpibNo NMOKasHMKM po3paxoByBarnuv 3a rocnogapCbko KOPUCHUMM
O3Hakamu, 30Kpema, 3a reHeTUYHMMM Ta roCNoAapPCbKMMM LLIHHOCTAMU OKPEMUX O3HaK.
AK reHeTU4HMI napameTp — KoedilieHT cnagKoBOCTI KPOriB, a 9K EKOHOMIYHUIA — cobi-
BapTICTb BUPODBMNEHOT MpoayKLii.

PesynbtaTu. NpeacTtaBneHi pesynstaTy aHanidy ocobnmMBoCTelN reHETUYHOT CTPYK-
Typu Kponis nopoau NMonTtaecbke cpibno 3a po3noAinom anernbHUX BapiaHTiB reHa Mio-
CTaTUHY i NPOrecTEPOHOBOIO peLenTopa B po3pisi reHeanoriyHuX niHin. BctaHosneHo,
Lo HambinbLy YacToTy anens C 3a reHoM MiOoCTaTvHy Manu Hawagkm camusa Kynepa
(0,551). Yacrota anensa T y uin Bubipui TBapuH ctaHosuna 0,449 BignosigHo. Ons
KponiB niHii CHixkka BigMiyeHO BuLLi 3Ha4YeHHA anens G 3a reHom NporecTepoHOBOro
peuentopa (0,488) 3aBaskum nepeBasi rOMO3MIOTHMX TBaApWH. HawmBulle 3Ha4eHHs
edeKTUBHOIO Yncrna anenen 3a reHom MioctatmHy manu kponi niHii Kynepa (0,500),
a HanHwxk4e — ninii bava (0,215) ta bappi (0,230). 3a reHoM NporecTepoHOBOro peLien-
Topa HavBuLli 3HadyeHHs Ne manu kponi niHii Kynepa (0,500), CHixka (0,507) ta MiHi
(0,511), a HarHmxui — ®okca (0,307). TakoX BCTaHOBINEHWI BIMIMB FEHOTUMY KPOSiB 3a
OOCNISKYyBaHMMM reHaMuM Ha MposiB rocnogapCbko KOPUCHWX O3HAK — cepeaHbogo0bo0-
BOro npupocTy Ta GaratonnigHocTi. Bu3HayeHHs nnemiHHOI LiHHOCTI KporiB nopoam
MonTaBcbke cpibno 3a cenekuiiHO-reHEeTUYHUM IHOEKCOM 3rigHO 3 MPOAYKTUBHICTIO
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O0Y0K Jano 3MOory BUAINUTK cepepn rpyny caMuiB OCHOBHUX, SK NIiAHMKIB. 3’scoBaHo,
O HaWKpalli MOKa3HUKM MNNeMiHHOI LIHHOCTI 32 M’SICHOK MNPOAYKTUBHICTIO MaloTb
CHixok, JToHr Ta MiHi.

BucHoBku. OTpumaHi pesynstatm MOXYTb OyTW BUKOPUCTaHi Ansi NPOBEAEHHS
cenekuinHO-NNeMiHHOT poboTN y KPOMIBHMLUTBI 3 METOK BUAINEHHSA NNigHWKIB Ang
NOKpaLLeHHs1 M’CHOT MPOAYKTUBHOCTI 1 BIATBOPHOI 30aTHOCTI KPOriB.

Knroyosi crnioea: «kponi, JHK-mapkepu, mioctaTtuH, NporecTepoHOBUIA peuenTop,
M’siCHa NPOAYKTUBHICTb, BIATBOPHA 34aTHICTb, NNIEMiHHA LiHHICTb
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