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ESTIMATING THE BREEDING VALUE
OF RABBITS POLTAVSKA SILVER 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+Weg+Za+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

Average daily growth of

Name | Genotype Count of danghters, g BV for genetic RBV. | REL.
daughters base % %
Snizok CT 108 39+0,2 +0,199 101.0 63.0
Long cC 101 37£0.3 +0,357 101.0 63,7
Mini CT 36 38£0.3 -0,069 99.8 63.5
Batch cc 97 35+0.2 -0,040 99.9 63.7
Kuper CcC 96 35202 -0.153 99,5 63.6
Fox CT 91 38=0.3 +0,046 100.5 75.9
Dexter T 38 35202 +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
Name Count of ?;I‘T;g?;;jgsplanted at 35 days for 1 BV for genetic RBV, REL,
daughters base % %
Snizok 108 6.240.5 +0,140 102.3 | 66,8
Long 101 5.740.4 +0,087 101.5 66,5
Mini 36 5.240.5 -0,085 98.4 67,7
Batch 97 5.5+0.5 +0,047 100.9 66.5
Kuper 96 5.620.4 +0,015 100.3 67.7
Fox 91 5.420.4 +0,045 100.7 78.1
Dexter 88 5.0£0.5 -0.035 102,3 66,8

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 ) i
(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 daughters | 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 TIUJIEMIHHOI IIHHOCTI KPOJIIB noroau
MMOJTABCBKE CPIBJIO 3A METOJOM BLUP
IleBuenko €. A., KaHAMAAT C.T. HayK
Tlongap O. ®@. KaHAMAAT C.I. HayK
Yepracvka docniona cmanyis 6iopecypcie HAAH bioresurs.ck@ukr.net

Y pobomi npoeedeno komnaekcHy OYIHKY naemiHHOI yYiHHOCMI Kpolie
nopoou NoamascvLke cpibno 3a MemoooOM HAUKPAUi020 He3MIWeHO20 JIHIIHO20
npoero3y. Jlo modeni BLUP 6yno exaroueno nacmynui ¢pakmopu: cepednb00006086i
npupocmu  JHcuUoOl Macu HAwaoKie, OMPUMAHO IX 6I0 nepegipsieM020 camys 6
nepioo 45 — 90 Ouis, 3ampamu Kopmy Ha OOUHUYIO NPUPOCMY HAWAOKIE,
ompumarnux 6io nepesipsemoco camys 6 nepioo 45 — 90 ouie, cepedns maca naproi
MYWKY MONOOHAKA, ompumanoz2o 6i0 nepesipacmozo camysa y eiyi 90 Ouis,
bazamonnionicms ma GUANCUBAHICIG KPOTIEHAM ) O0HOK, PAHOOMI308AHUL (aKmMOop
poky (mpu pieni) ma cezon poxy (vomupu pisni). Takooic 00 MOOen] 6KIOUANUCS
nonimMop@ui  eapianmu 2eHy MIOCMAmMuHy mMa npo2ecmepoHO08020 peyenmopa
kponie (mpu pieni). Bcmanoéneno, wo naiguye 3HAYCHHA NACMIHHOL YIHHOCMI
manu camyi Crixcox, Jlone ma @okc, indexcu BLUP axux 6y ¢ 4,1; 7,3 ma 0,9
pazie euwum 3a cepeone 3nayenHs. Ilpu yvomy Haueuwi 3HA4eHHS NAEMIHHOY
YiHHOCMI 30 penpPOOYKMUBHUMU AKOCMAMY 040K Manu camyi: CHidcok, Jlone, bau
ma @oxc (6 4,5; 2,8;1,5 pasu suwi 6i0 cepeonvozo snauenns). Ha ocnosi snauens
iHOekcy 6iOHOCHOI niaeminnol yinnocmi RBV, camysam xponie nopoou normascvke
cpibno Oyau npuceoeni Hacmynni xameeopii:Cuiscox, Jlone ma bamu 6ynu
sioHeceni 00 camyie-noxpawgysauis, @oxc, Kynep — 0o neumpanvrux i [excmep,
Mini — 0o nocipuwiysauie. I[Ipogedenuti Koperayiinull ananiz, po3paxosanoco cepeo
camyis Kponig nopoou noamascwke cpiono migc indexcamu BLUP, cerexyitino-
2eHeMUYHUM [THOEKCOM Ma (EeHOMUNOBUMU ROKA3HUKAmMu ix 0oyok. Midxc yumu
NOKA3HUKamu 0y8 NpucCymuiti ucoKuti i O00CMosiprull y 0a2amvox 6unaoxkax
xopenayiunui 36’30k (r = 0.71 — 0.82). [Jani oocnidocenns oarome 3mo2y
npo8OOUMU BUCOKOMOYHY CeNeKYIUHO-NIEeMIHHOI OYIHKY 8 KPOIGHUYMEI 3 Memoio
BUABNEHHSL  ICTIUHHO20 2€HEeMUYHUL NOMEHYIan mMeapuH ma NpoSHO3Y8AHHS
NPOOYKMUBHUX AKOCMell IX NOMOoMCmEd.

Knrwuosi cnosa. kponi, nneminna yinnicmo, HauKpawjuil HemiujeHUil
JIHIRHUT RPOCHO3, 2eH MIOCIAMUNY, NPO2eCMEPOHOBUIL Pelenmop.



104
IMAM'SITKA JIJISI ABTOPIB CTATEM
MoBu BUAAHHS - YKpaiHCbKa, aHTJIHCHKA.

PEJAKIIIMHA ITOJITUKA OO0 MYBJIKAIIA

1. o 30ipHuka  NpUHAMAIOTBCS  CTarTi  MPOOJIEMHO-IIOCTAHOBYOIO,
y3araJibHIOI0Y0r0 Ta METOIMYHOTO XapaKTepy, B SIKUX BHCBITIIOIOTHCS pe3yJIbTaTH
HAYKOBHX JIOCHI/DKEHD 3 CTATHCTHIHOIO 0OPOOKOIO JaHWX, [0 MAlOTh TEOPETHUIHE
Ta MPAaKTUYHE 3HAYCHHS, aKTyaJbHI JJIsI CUIBCHKOTO TOCHOAAPCTBA SIKi paHilie He
ITyOJTIKyBaJINCh.

2. ABTOpPU HECYTh BIiINOBIiNANBHICTH 3a OpPHIIHAJBHICTH (IUIAriat) TEKCTY
HAyKOBOI CTaTTi, JOCTOBIPHICTH HABEICHUX (DaKTiB, IUTAT, CTATUCTUYHUX JAHUX,
BJIACHHMX Ha3B, reorpadiyHux Ha3B Ta IHIIMX BIAOMOCTEH, a TaKoX 3a Te, 10 B
MaTepianax He MICTAThCS JaHi, 0 He MiIATal0Th BIAKPUTIH MyOTiKartii.

3. ABTopHu naroTh 3romy Ha 30ip 1 00pOOKy MEepCOHAIbHUX JTAHHUX 3 METOI0
BKIIFOUCHHS iX B 0a3y MaHWX BimmoBimHO 10 3akoHYy Ykpainu Ne 2297-VI «IIpo
3axucT nepcoHanbHux ganux» Big 01.06.2010 p. Penaxmis 30ipHuKa rapaHTye, mo
ocoOHMcTi JaHi, OKpiM THX, IO IyOJiYHO TOMAIOTBCA Yy CTaTTi, OYyAyTh
BHUKOPHCTOBYBATHCh BHKJIIOYHO JUI1 BUKOHAHHS BHYTPIIIHIX 3aBAaHb pelakiii Ta
He OyayTh MOMIMPIOBATHCE 1 TIEpeIaBaTHCh CTOPOHHIM 0C0O0aM.

4. ABtopm, sKi € 37100yBauaMHM HAyKOBOTO CTYINEHS KaHIWIaTa Hayk,
acIipaHTH Ta MariCTpy MOBUHHI BKa3aTH HAyKOBOTO KEpiBHUKA.

MOPSAJIOK IMOJTAHHS HAYKOBOI CTATTI

Hdo pemakuii 30ipHMKa Ha eJIEKTpOHHY azapecy bioresurs.ck@ukr.net

HaJICHJIA€THCS eJICKTPOHHMUI MMaKeT JJOKYMEHTIB!

- BimomocTi po aBropiB (popmat daitny *.docx abo *.doc);

- HaykoBa crartsi(popmar daitny *.docx abo *.doc);
opHriHaj 300pakeHb Ta Tpadiku B €IEKTPOHHOMY BHUIIIAIL, (opmary
(*.jpg, *.png, *.gif Tomo), ase He y BUIIISI TEKCTOBOrO JOKYMEHTY;
peleH3is, MmianucaHa JOKTOpoM abo KaHIWAAaTOM HayK i 3aBipeHa
MIEYATKOIO Ti€l YCTAHOBH, [I€ MPALIOE PELCH3CHT (KOJILOPOBa CKAaHOBaHA
KOITist);
JIMCT-KJIONIOTAHHS 3aBipEHMH IEYaTKOIO Ti€l YCTaHOBH, J€ IPALOE
aBTOp i3 pOXaHHAM MyOiiKarii (KoJbOpOBa CKAHOBAaHA KOTIis);
eKCIICpTHHI BICHOBOK TIPO T€, 1[0 B MaTepianaxX He MICTAThCS JaHi, sSKi
HE T UISTaroTh BiIKPHTIH myouikarii (KoIsopoBa CKaHOBaHa KOTTis).

1. Ha3Ba xoHOTO MOKYMEHTY MOBHHHA moumHatucs 3 [Ipi3Buma Im's
[To- ©OatekoBi aBTOpa (Ilpuxnad: Ilpissuwe III. Bidomocmi npo aemopis.;
Ipissuwe LI1. Cmamma., Ipiseuwe LI1I. Manionoxl.; Ipizeuwe LI1. Ipagixl.;
Ipissuwe II1. Peyensia.; Ilpizeuwe LII. Knonomanus., Ilpiseuwe ILII.
Excnepmuuil 6ucrosok.).

2. [licns oTpuMaHHA Ta PO3TJSAY PEIKOJCTIEI0 HAYKOBOI CTaTTi
aBTOpaM OyJie HaiCIaHO BiIOBIHE MOBIIOMJICHHS Ha CICKTPOHHY IIOIITY.
3. OcraTouHe pileHHS MpPO IMyONIKALil0 YXBAIOE PEIKOJICTisA, sKa

TAKOX 3AIUINAE 32 COOOK MPABO HAa JOJATKOBE PELCH3YBaHHS, peaaryBaHHS i
BIJIXUJICHHS] HAYKOBHX CTATEH.
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4. Marepianu, opopmiieHi 3 BIIXWICHHSIM BiJl 3a3HaY€HUX HI)KYE BUMOT
IIOJI0 TOPSIIKY TOJAHHS Ta O(QOPMIIEHHS HAyKOBOI CTaTTi, PEAKOJEris He
po3risiiac.

BUMOT'M O®OPMJIEHHS HAYKOBOI CTATTI

1. o posrisiay npuiiMaroThesl HAYKOBI CTATTi 00CATOM HE MEHIIE 7 CTOPIHOK
TeKcTy, opmar narepy - A4, opieHTaLis - KHIKKOBA, TOJIS 3 YCiX cTopiH - 20 MM,
MIKpsIKOBHIA iHTepBan - 1, kernb mpudty - 12, rapritypa - Times New Roman,
ab3ammwmit Binerym 1,25 cM (171st OCHOBHOIO TEKCTY aHOTAIi# i CTaTTi).

2. CrpyKTypa HayKOBOI CTaTTi:

- VK (BupiBHIOBaHHSI IO JIIBOMY KPat0, MIPUPT - HAMIBKUPHHUIA).

- HA3BA HAYKOBOI CTATTI (BupiBHIOBaHHS IO LEHTPY, MWPUPT -
HAITBXUPHUIA, BEITHKI JIITEPH);

- Ipi3Buie Ta iHimiaan aBTopa (CIIiBaBTOPIB, BUPIBHIOBAHHS IO IICHTPY,

wpudT 3BUYANHHIA);

- Haykosuii cmyninb, 6uYeHe 38ammsi, Mmicye pooomu (IIOBHA Ha3Ba
CTPYKTYPHOTO TiJPO3/IUTY, BUPIBHIOBAHHS 110 LEHTPY, WPUQT - 3BUUANHUHA
KypCHB);

- Anomayis ocnosHolo Mool cmammi (BUPIBHIOBAHHS IO IIHMPHHI, KEIJb
mpudry - 12, xkypcus). O6csar anoramii noBuaen Oytu He merrne 2000
3HaKiB (BpaxoBYIOUH HE IPYKOBaHi 3HAKH), MICTUTH OCHOBHI BHCHOBKH Ta
pe3ynbTaTH podoTH,;

- Kuiouosi cnoea: Bin 5 no 10 cniB (BHpIBHIOBaHHS IO INUPUHI, KErNb
wpudTy - 12, HamiBKUPHUI KypCHB);

- Tekcr HayKoBOi cTaTTi (BHPIBHIOBAHHS [0 IIMPHHI, Keriib mpudry - 12,
MIKPSAIKOBHIA iHTepBan - 1, a63amumit BigcTym - 1,25 cM) i3 3a3HaYEHHAM
HACTYITHHUX €JIEMCHTIB!

AKTYaJbHICTh, JIc BUCBITIIFOETHCS BAXKIIMBICTh TOCI IKCHHS

MeTta jocjigKeHHsl, 1€ BKa3ylOThCS MeTa 1 3aBJaHHSI HayKOBOI'O
JIOCIT PKCHHSL.

Marepianu i MeToaH TOCTiT:KeHHS, JIC BUCBITIIOIOTHCS OCHOBHI METOIH 1

MIPUITOMH, 3aCTOCOBAHI Y HAyYKOBIH CTaTTI.

Pe3yabraTH pocaimikeHHst Ta iX OOroBOpeHHsI, /i€ BHCBITJIIOIOTHCS

OCHOBHI OTpHMaHi pe3yabTaTH JOCIIDKEHHSI, IT0JJaHi y HayKOBiil cTaTTi;

BucHoBkHM i mepcmeKTHBH, /¢ TIIOJAIOTHCSI KOHKPETHI BHUCHOBKH 32

pe3ysbTaTaMy JOCIIUKEHHS Ta MEPCIIEKTHBH ITOIANIBIINX PO3POOOK.

Jlitrepatypa (e MeHmie 8-Mu JDKepen) y MOPSAKY 3rajyBaHHs abo y
angaBiTHOMY MOPSAAKY (aBTOMaTHYHA HyMEpAIlisl CIIUCKY, KErib MpUPTY -
12, mixkpsiaKoBHil iHTEpBaN - 1, BUpiBHIOBaHHS 10 MHpHHI). OGopMILIETHCSE
3a  MbkaepxkaBauM  cragmaprom  JCTY  8302:2015. Ilocunanvs
0(hOpMIISIOTBCS Y KBaJIPATHHUX TY’KKaX.

(ue menmre 15 mrepen)

YHUKaTH MOCHIIaHb aBTOPIB KpaiHU arpecopa.
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30% mxepen 3a ocranHi 3 — 5 pokiB.
References tpancnitepoBanuii (aBTOMaTHYHA HYMEpALlis CITUCKY, KETJb

wpudTy - 12, MiXKpsiaKoBHii iHTepBa - 1, BUpiBHIOBAHHS 110 LIMPHHI).

- Ilepexnao HA3BU CTATTI, Ipizeéuwe iniyiaru asmopa ma Anomayii 3

Knrouosumu cnosamu osoma mosamu (BUPIBHIOBAHHSI 10 IIUPUHI, KETJIb MIPHATY
12, kypcus).

3. B HAYKOBUX CTATTAX HC JOMYCKA€TbCA aBTOMAaTUYHUX HepCHOCiB ciiB Ta

BHKOPHCTaHHSIMAKpOCiB. A03amy IO3HA4aTH TiAbkM Kiasimero “Enter” 3
BHUKOpHCTaHHSIM (pyHKIIT BiJICTYIIB, CYyBOPO 3a00pPOHEHO 3aCTOCOBYBATH IPOOLIN
abo tabymsmito (wrasima “Tab”) st ab3amyBanmst B crarti. He momyckaerbcst
BHUKOPHCTAHHSI YIIUTLBHEHOTO ab0 po3pimkeHoro mpudry:

Tabanunuii Ta rpadgivynmii MaTepian Moxxe OyTH JIHIIE KHIDKKOBOTO (Op-
MaTy, a HOro KiJIbKiCTh JJOPEIHOIO.

Tabauusa MOBHHHA MaTH TOPSIIKOBUI HOMEp, BKA3YETHCS 3J1iBa Tepes Ha-
38010 Tabsmii. HazBa Tabnuni nomaerscs Han tabiuuero (kerb mpudry -
12, wHamiBXUpHWA, MDKpSIIKOBHN iHTepBanm - 1,5, BHPIBHIOBaHHA II0
mmpui). Texer tabmu mopaeTsest rapuityporo Times New Roman (keriib
mpudry - 10, MixkpsiakoBuii iHTepBan - 1).

PucyHoKk MOBHHEH MaTH MOPSAKOBUH HOMEp Ta OyTH LiTiCHUM rpadidHuM
00'eKTOM (3rpyroBaHmM); HOMEp i Ha3Ba BKa3yIOThCs 1m03a 00'ekToM (Kerib
mpudTy - 12, HamiBXUPHUKI, MIKPSIIKOBUH iHTepBan - 1, po3MilIeHHS 1O
TIAPHHI ).

@opmynu (31 CTaHIAPTHO HYMEPAIi€l0) BUKOHYIOTBCS B PEIaKTOpi
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.

101
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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 (at least 8 sources) 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,
102

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.






