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METOAOM BUOTECTUPOBAHUA
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1,23

Pedepar. CoBpeMeHHOE arpoTeXHMYECKOE BO3AECHCTBHE Ha IIOYBY OOYCIIOBIMBACT
HEO0XOAMMOCTh OLIEHKHU €T0 NMPOCTHIMU M OOBEKTUBHBIMU TOKA3aTEISIMHU, CPEIN KOTOPHIX HIMPOKOE
pacrpocTpaHeHHe moiydaeT OmorecTupoBaHue (6uomHaukanus). B 2020 rogy B MHOrojieTHEM
MIOJICBOM OIBITe OBUIM TPOBEACHBI HCCIIEIOBAHUS, YCTAHABIMBAIOIIUE XapaKTep BO3JCHCTBHUS
OCHOBHBIX 3JIEMEHTOB TEXHOJIOTHI BO3/EIbIBAHUS — CUCTEM OOpaOOTKM MOYBBI M yJOOpeHUil Ha
COCTOSIHUE TIOYBBI C MCIIOJIb30BAaHHEM OMOMHIMKAIIMOHHBIX METO/IOB B ITOCEBE MHOTOJIETHUX TpPaB.
C moMoIpl0 OOLIEIPUHATHIX METOAOB OBUIM H3Yy4eHbl TaKue CBOWCTBA JEPHOBO-TIOA30JIMCTON
IJIeeBaTOi CpPeIHECYTJIMHUCTON IMOYBBI, KaK 00mas (UTOTOKCUYHOCTh, YHCICHHOCTH MOJE3HON
(bayHbl (I0KIEBBIX YEpBEH U JKYKOB-)KYXKEJIUI), LEIIHOI030JIUTHUECKAsT aKTUBHOCTb ITOYBEHHON
MHUKPOOHOTHI. Y CTaHOBJIECHO, YTO TOBBIIICHUIO IMOKAa3aTeNeil pa3BUTHS TECT-OOBEKTa, a 3HAYMT
CHIKEHHIO TOKCHYECKHUX CBOWCTB JI€pPHOBO-TIOA30JMCTOM MOYBBI, CIIOCOOCTBOBAJIO COBMECTHOE
npumeHerne conoMbl ¢ NPK Ha moBepXHOCTHO-OTBaIbHON 00pabOTKE, MPH 3TOM HCIOIB30BAHHE
€XKEroflHOll IOBEPXHOCTHOW 0OpabOTKM MOBBILAIO TOKCHUYHOCTh IIOYBBI, OCOOEHHO IpHU
OTCYTCTBHH YAOOpPEHUI 1 BHECEHUH COJOMBI. UMCICHHOCTh XHUIIHBIX JKY>KEIHI OblJIa HANOOIbIIEH
(1a 2,7%), ueM Ha OTBaJbHOM M MOBEPXHOCTHOI 00paboTKkax. [IpuMeHseMbie cucTeMbl ynoOpeHuit
HE TIPOSIBIJIM TOKCHYECKOTO d3(@deKkra Ha TOMyISIHI0 XWIIHBIX KYXKEIHII — HaOI0IaIoch
yBEJIMYEHUE X YUCICHHOCTH Ha BCEX BapHaHTaX B CPaBHEHHUH C HEyI0OpeHHBIM (oHOM: Ha 10,7%
— npu ucnons3oBanuu NPK, na 14,9% — npu ucnonp3oBaHuu coiombl U Ha 19,6% — mpu
coBMecTHOM npuMeHeHuu cojoMbl ¢ NPK. IToBepxHOCTHO-OTBasbHAsl cucTeMa 00pabOTKH Takke
npEBea K HAMOONBIIEMy KOJHYeCTBY uepBeil — 89,8 mr./m°. TlocTyIuieHHE OpraHHYEecKOro
BEIIECTBA COJIOMbI O0OECIIEUMIO TOBBIIIEHHE YUCIEHHOCTH J0KJIEBBIX YepBel Ha BapHaHTax ¢ eé
BHeceHueM Ha 3,1% 1o cpaBHeHUIO ¢ poHOM 0e3 yaoOpeHUi, Takas ke TeHACHIIUS Ha0I0Aanach u
npu BHeceHun NPK. IIpuMmeHeHHe NOBEpXHOCTHO-OTBAJILHOW CHUCTEMBI OCHOBHOW 00pabOTKU
MOYBBI CIIOCOOCTBOBAJIO M YBEIIMYCHHUIO TIOKA3aTeNsl aKTUBHOCTH PA3JI0KEHUS IEIUTI0NIO36 Ha 1,3—
1,5%. 13 cuctem ynoOpeHuit MOBBIIEHUIO 1IEIUTI0I030pa3iarariiel akTHBHOCTH CIIOCOOCTBOBAIIO
npumenenne NPK kak otaensHo (Ha 3,1%), Tak 1 cOBMeCTHO ¢ coioMoii (Ha 1,6%) mo cpaBHEHHIO
¢ <¢onom ©Oe3 ymobOpenmit. Haubomnee 1enecooOpa3HbIM  SBISETCS  UCIOJIB30BaHHE
KOMOMHHPOBAaHHOW MOBEPXHOCTHO-OTBAJIIbHON 00paboTku mpu BHeceHHu coinoMbl ¢ NPK wmnm
otaensHOM BHeceHnn NPK.

Knrouesvie cnosa: 6uomecmuposanue, OUOUHOUKAYUS, NIO0OPOOUE NOUBbL, 0OPAOOMKA
nousvl, YOOOpeHus, MOKCUYHOCMb NOYEbl, HOYBCHHA (ayHa, Yernon030paziaanwas
AKMUBHOCb NOYBbL, MEXHOLO2UU 8030€IbIBAHUSL, PeCypCcocOepedcetue
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ASSESSMENT OF THE INFLUENCE OF CULTURAL PRACTICES ON SOIL
CONDITION BY BIOTESTING METHOD

Aleksandr M. Trufanov?, Sergey V. Shchukin?, Aleksandr N. Voronin®
123y aroslavl State Agricultural Academy, Yaroslavl, Russia
1a.trufanov@yarcx.ru, ORCID 0000-0002-8815-2441
Zs.shhukin@yarcx.ru, ORCID 0000-0001-9718-9273
Svoronin@yarcx.ru, ORCID 0000-0002-9924-9142

Abstract. The modern agrotechnical impact on the soil makes it necessary to assess it with
simple and objective indicators, among which biotesting (bioindication) is widespread. In 2020, in a
long-term heard trial, studies were carried out that establish the nature of the impact of the main
elements of cultivation technologies — tillage systems and fertilizers on the soil condition using
bioindication methods in the sowing of perennial grasses. With the help of generally accepted
methods, such properties of soddy-podzolic gleyic middle loamy soils as general phytotoxicity,
abundance of useful fauna (earthworms and ground beetles), cellulosolytic activity of soil
microbiota were studied. It was established that the joint use of straw with NPK in surface-
moldboard tillage contributed to an increase in the development indicators of the test object which
means a decrease in the toxic properties of soddy-podzolic soil, while the use of annual surface
tillage increased soil toxicity, especially in the absence of fertilizers and straw application. The
number of predatory ground beetles was the greatest (by 2.7%) than in moldboard and surface
tillage. The applied fertilizer systems showed no toxic effect on the population of predatory ground
beetles — there was an increase in their number in all variants compared to an nonfertilized ground:
by 10.7% — when using NPK, by 14.9% — when using straw and by 19.6% — when using straw with
NPK. The surface-moldboard tillage system also led to the largest number of worms — 89.8 pcs./m?.
The supply of organic straw matter ensured an increase in the number of earthworms on variants
with its application by 3.1% compared to the background without fertilizers, the same trend was
observed when NPK was applied. The use of the surface-moldboard tillage system also contributed
to an increase in the activity of cellulose decomposition by 1.3-1.5%. Of the fertilizer systems, the
use of NPK both separately (by 3.1%) and together with straw (by 1.6%) compared to the
background without fertilizer contributed to an increase in cellulose- decomposing activity. It is
most advantageous to use a combined surface-moldboard tillage when applying straw with NPK or
a separate NPK application.

Keywords: biotesting, bioindication, soil fertility, tillage, fertilizers, soil toxicity, soil fauna,
cellulose-decomposing activity of soil, cultivation technologies, resource saving
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IPPEKTUBHOCTb IPUMEHEHUS PA3JIMYHBIX ®OPM A30TA
TP BO3IEJIBIBAHUU SAPOBOI'O PAIICA 1 COU B AITAUCKOM KPAE
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Pedepar. Ilociennue roasl B ANTaliCKOM Kpae HaOMIOJACTCS paCHIMpPEHUE TOCEBHBIX
ionjaned SApoBOro pamnca M cod. [IpuMeHeHue pa3aMYHBIX BapUAHTOB TEXHOJOTHMH HX
BO3/CIbIBaHUS TpeOyeT OOOCHOBAaHUS pEeXHMMa IUTAaHUS PACTCHUM, B TOM YHUCIE Aa30THOTO.
Oco0EHHO 3TO aKTyallbHO B XO03siiicTBax, rjae npumensiercst texuonorus «No-Tilly ¢ ocraBnennem
Ha MOBEPXHOCTH PACTUTEIbHBIX OCTAaTKOB, & TAKXKE C MOSABJICHUEM JIMKBUIAH3€POB, MO3BOJISIOLINX
BBIIIOJHATh TOYEUHYIO MHBEKILHMIO KUAKUX MUHEpalbHBIX ynoOpeHui B mnouny, B T.4. KAC-32 ¢
pa3nmuyHbBIME  (opMaMu  a30Ta. BHYTpMIIOYBEHHOE BHECEHHE JKUAKHX M T'PaHyJIHPOBAHHBIX
MUHEPAIBHBIX YAOOPEHH — OJTHO M3 MEPCINEKTUBHBIX HANpaBiIeHUN MOBbIMIEHUS 3((eKTHBHOCTH
BO3/IEJIBIBAHUS CEJIbCKOXO3SIICTBEHHBIX KYyIbTYp. Bua ynodpenui, cnocod BHECEHHS U JO3HPOBKA
CYLIECTBEHHO BIMSIOT Ha YPOXKAWHOCTh KYJIbTYP M KauyecTBO 3€pHA. BoNbIIMM IpEeUMyIecTBOM
KHUJIKUX MUHepalbHbIX ynoopenuil (KAC-32) sBisieTcst To, UTO OHU COZEpKaT pa3sinyHble (HOPMBbI
a3oTa W 00eCHeyuBalOT MPOJOHITMPOBAHHOE JIEHCTBHE MO BEreTallMd, YTO OCOOEHHO Ba)XXKHO B
3aCylUIMBbIe TOJbl. Arperarbl Jjsl BHECEHUS YIAOOpEHHl B IOYBY IO3BOJIAIOT JOCTaBIISATh
HE00X0/MMOE KOJHMYECTBO IUTATEIbHBIX BELIECTB B IIOYBY B JIETKOJOCTYNHOH ¢opme. B
pe3yabTaTre CYyMECTBEHHO TOBBIMAeTcs 3()(EeKTHBHOCTh HCIOIB30BAHUS ITOYBEHHOW BIATU W
pacTér ypoKalHOCTh  BO3JEJBIBAEMBIX KYJIbTYp. DBHYTPUIIOUBEHHOE BHECEHHME KMIKUX
MUHEpAJIbHBIX yIOOpPEHH B ONBITax MPOBOAWIOCH C MOMOUIbIO JIMKBHIai3epa «Duporty,
CHa0XXEHHOTO UHBEKTOpPaMHU B (POpMeE UTJI, KOTOPBIE BIPHICKMBAIOT TOYEYHO JKUJKUE yI0OpEHUS Ha
HY)KHYI0O TIJIyOMHy B TmouBy. B crarbe anHamusupyercs dS()QPEKTUBHOCTb NPUMEHEHUS
IPaHYJIMPOBAHHBIX M KHUJIKUX MUHepanbHbIX ynoopenuilt (KAC-32) npu BO3JeNbIBAaHUU SIPOBOTO
panca u cou B OOO «Bupt» Llennnnoro paiioHa AnTaiickoro kpas, rae yxe 16 ner npumeHsercs
texHosoruss «NO-Tilly. OnenuBanach ypoxaiHOCTh KyIbTyp U 3(G(PEKTHBHOCTH MPOHM3BOJICTBA
3epHa MPU PA3JIUYHBIX /103X BHECEHHUs T'PaHyJIMPOBAHHOIO a30Ta (a30THO-MarHUeBoe yJ00peHue)
u B xuakoM Buze (KAC-32).

Knrouegvie cnoea: epanynuposantvie y0oobpenus, Heuoxkue munepaivrole yooopenus (KAC-
32), eHympunougenHoe 6HeceHue Y0oOpeHull, 003a BHeCeHUsl a30md, MexHOI02Uus 8030e/lbl8aHUs,
panc, cos, JIUKSUIAu3ep, UHBEKYUs, BOOHBIU PEeNCUM HNOUEbl, VPOICAUHOCMb, IPhexmusHocmy
npou3800Cmed 3epHa

THE EFFECTIVENESS OF THE USE OF VARIOUS FORMS OF NITROGEN IN THE
CULTIVATION OF SPRING RAPE AND SOYBEANS IN THE ALTAI TERRITORY

Vladimir 1. Belyayev', Viktor E. Buxmann?, Roman E. Prokopchuk®
L 3Altai State Agricultural University, Barnaul, Russia
2Amazonen Werke, Hasbergen, Germany
!prof-Belyaev@yandex.ru, ORCID 0000-0003-4396-2202
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Abstract. In recent years, in the Altai Territory, there has been an expansion of the sown
areas of spring rape and soybeans. The use of various options for their cultivation technologies



requires substantiation of the plant nutrition regime, including nitrogen one. This is especially true
in farms where the "No-Till" technology is used with the leaving of plant residues on the surface, as
well as with the advent of liquilizers that allow the point injection of liquid mineral fertilizers into
the soil, including KAS-32 with various forms of nitrogen. Internal soil application of liquid and
granulated mineral fertilizers is one of the promising areas for increasing the efficiency of crop
cultivation. The type of fertilizer, the method of application and dosage significantly affect the yield
of crops and the quality of grain. A great advantage of liquid mineral fertilizers (KAS-32) is that
they contain various forms of nitrogen and provide a prolonged vegetation effect, which is
especially important in dry years. Soil fertilizer implements allow you to deliver the required
amount of nutrients to the soil in an easily accessible form. As a result, the efficiency of using soil
moisture is significantly increased and the yield of cultivated crops increases. The internal soil
application of liquid mineral fertilizers in the experiments was carried out using the "Duport"
liquidizer equipped with needle-shaped injectors that inject point-liquid fertilizers to the desired
depth into the soil. The article analyzes the effectiveness of the use of granular and liquid mineral
fertilizers (KAS-32) in the cultivation of spring rape and soybeans in OOO "Virt" in the Tselinniy
District of Altai Territory, where the No-Till technology has been used for 16 years. The yield of
crops and the efficiency of grain production at various doses of granulated nitrogen (nitrogen-
magnesium fertilizer) and in liquid form (KAS-32) were evaluated.

Keywords: granular fertilizers, liquid mineral fertilizers (KAS-32), internal soil application
of fertilizers, dose of nitrogen application, cultivation technology, rape, soybeans, liquilizer,
injection, water regime of soil, yield, efficiency of grain production
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3OPEKTUBHOCTH YIOBPEHUM 1 BAKOBOII CMECH T'EPBUIINJIOB
B CEBOOBOPOTAX C KOPOTKOM POTAIIMEN

Anekceii AnekceeBna Aknmos’, Asexceii HBanosmu Beenxos’
1TBepCKas[ roCyJapCTBEHHAs CEIbCKOXO03MCTBEHHAs akajaemus, TBepp, Poccus
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Pedepar. Ha ocHOBe momydeHHBIX SKCIIEPUMEHTABHBIX JaHHBIX 3a nepuoa 2011-2015 rr.
Mpe/ICTaBJICHa XO3SUCTBEHHAs!, OMOIOTHYecKas M SKoHOMHYecKas d(HPEeKTUBHOCTh OaKOBOW cMecu
repOUINI0B IpaHCTap + 3CTET Ha pa3HbIX (JOHAX MUHEPAJILHOTO MUTAHUS B YETBHIPEX CEBOOOOPOTAX
C KOpOTKOHM porarueil. Ha gepHOBO-MOA30IUCTBIX MOYBAX MPUMEHEHHE TepOUIUMIO0B B MOCEBAX
3€pHOBBIX KYJIBTYp MO3BOJMJIO CHU3UTH 3aCOPEHHOCTb, B CPEAHEM 3a POTAIMIO0 CEBOOOOPOTa, Ha
35,2%, MuHepanbHbIX ynobpenuit — Ha 18,8%, mmomaau yuctoro mapa — Ha 78,2%. BHecenue
MUHEPAIBHBIX YA0OPEHUN MPUBOIAMIO K YBEIMUYEHUIO aKTyalbHOW 3aCOPEHHOCTU MTOCEBOB O3MMOM
pku B 2,6 pasa, a Takxke CIOCOOCTBOBAIO TOBBIIMICHUIO OHOIOTHYECKOH 3(PPEeKTUBHOCTH
npuMeHseMor B e€ moceBax 0akoBoil cMecu repouruaoB Ha 9,3%. [IpuMenenne 6akoBoi cMecH
repounuaoB (rpanctap 10 r/ra + screr 400 mi/ra) B moceBax 3€pPHOBBIX KYJIbTYp M PacyETHBIX
HOpM MuHepanbHBIX yHoOpeHun (NgsPoKigg), BHOCHMBIX MMOJ O03UMYIO POXKb, SKOHOMUYECKH



OIPaBJIaHO B CEBOOOOPOTE C 3aHATHIM BUKO-OBCSHBIM MApOM M MPOJYKTHBHOCTBIO, B CPEIHEM 32
poTaruio ceBoobopora, 4,93 T kopMm. ex./ra.

Knroueevle cnosa: cesoobopom, munepanivHole Y00Operus, eepouyudbvl, ¢ pexmusHocms
2epouyUO08, YPOACANIHOCD, IKOHOMUYECKA I hekmusHocmy

EFFICIENCY OF FERTILIZERS AND HERBICIDE TANK MIXTURE
IN SHORT-TERM ROTATIONS

Aleksey A. Akimov', Aleksey 1. Belenkov?

Tver State Agricultural Academy, Tver, Russia
’Russian Timiryazev State Agrarian University, Moscow, Russia
'akimov-agro@yandex.ru, ORCID 0000-0002-9363-6678
Zhelenokaleksis@mail.ru, ORCID 0000-0003-0422-4936

Abstract. Based on the obtained experimental data for the period 2011-2015 the economic,
biological and economic efficiency of the tank mixture of herbicides granstar + estet on different
grounds of mineral nutrition in four short-term rotations is presented. On soddy podzolic soils the
use of herbicides in sowings of grain crops made it possible to reduce foreign matter, on average for
rotation of crop rotation by 35.2%, mineral fertilizers — by 18.8%, the area of complete fallow — by
78.2%. The application of mineral fertilizers led to an increase in the actual weed infestation of
winter rye crops by 2.6 times, and also contributed to an increase in the biological efficiency of the
tank mixture of herbicides used in its crops by 9.3%. The use of a tank mixture of herbicides
(granstar 10 g/ha + estet 400 ml/ha) in sowings of grain crops and the calculated norms of mineral
fertilizers (NgsPoKiog) applied under winter rye is economically justified in crop rotation with busy
vetch-oats fallow and productivity, on average, for rotation of crop rotation, 4.93 tons of feed
units/ha.

Keywords: crop rotation, mineral fertilizers, herbicides, herbicide efficiency, yield,
economic efficiency
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MOKA3ATEJX MOJIOYHOM MPOJAYKTUBHOCTH U )KU3HECIIOCOBHOCTH
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Pedepar. B crarbe paccMOTpeHBI BONPOCHI II€ECOO0PAa3HOCTH HMHOPUAMHTA B PaMKax
OLIGHKH DAa3JIMYHBIX BUOB MOA0Opa Al COBEPILIEHCTBOBAHHUS MOJIOYHOTO CKOTa SPOCIaBCKOM
nopojsl. [y u3ydeHust mpoosemMsl ObLIIH PaCCMOTPEHBI MOKA3aTeNI MOJIOYHOW NMPOJYKTUBHOCTU U
AKHU3HECIIOCOOHOCTH MpPUILIOAA B OJHOM U3 IUIEMPENpPOAYKTOpoB SIpociaBckoil ob6iacTy.
VYCTaHOBIIEHO, YTO CpPEOu YHUCTONOPOJIHBIX KOPOB SPOCIABCKOW IMOpPOAbI HauOoJbIllIee YHCIIO0
KUBOTHBIX (72,7%) moiy4eHo ¢ MpUMEeHeHHeM MHOpUINHTA. JJ0CTOBEPHOIO BIMSHUS MHOPUIUHTA
Ha ypOBEHb HA/l0s1 KOPOB B CTaji€ HE BbIABIEHO. C YBEIMYEHUEM FOMO3UIOTHOCTH OTMEYAETCS POCT



MaccOBOM J10JIM XKHpa U Oelka B MOJIOKE U Xupo-OenkoBoro nokazarens (nmpu P < 0,01). Cpenn
MHOpPETHBIX >KMBOTHBIX IIOJIyd€Ha HE3HAUMTEJIbHAs pa3HULA IO HAAO0I0 MEXIy KOPOBaMH,
MOJIYYEHHBIMH C TTOMOIIBIO OTIAIEHHOTO U YMEPEHHOT0 pojcTBa. [Ipu noBsimennn koddduimenrta
MHOpUIMHIa HAOIIOAAETCS POCT MAacCOBOM JIOJM KUpa U Oellka B MOJIOKE U, KaK CIIEJCTBHUE, )KUPO-
oenkoBoro mokazarenst (Ha 0,15%, 0,08% u 10,0 xr coorBeTrcTBeHHO). KOpOBHEI C OTHANEHHBIM
MHOPUJMHIOM XapaKTepU3yIOTCs HauOoblIeld >KMBOW Maccod M CKOPOCTBIO MOJIOKOOTIA4H. Y
JAHHOW TPYIIIBI )KUBOTHBIX OTMEYAIOTCSI CAMbIC BHICOKUE 3HAUYCHUS aHATM3UPYEMBIX MOKa3aTenei
(+0,08 kr/muH. 1 +12 Kr npu cpaBHEHHH ¢ ayTOpenHbIMU KopoBamu, +0,04 Kr/MHH. B +7 KT — C
KOpPOBaMHU C yMEpPEHHBIM K03 duiearoM nHOpuauara). [Ipu cpaBHeHHH J04epeit ¢ MaTepsMu 1Mo
CEJIEKIIMOHHBIM MPHU3HAKaM MOJOYHOW MPOJYKTUBHOCTH YCTAaHOBJIECHO MPEBOCXOJCTBO MHOPETHBIX
KUBOTHBIX HaJ ayTOpeansiMu. [Ipu ncnonb30BaHuM HHOPUAMHTA CIIEyeT o0pamaTh BHUMaHUE Ha
TO, YTO OH OKa3bIBa€T HEraTUBHOE BIIMSHUE HA PE3YJIbTAThl OTENOB.

Knrwoueevle cnoea: unbpuoune, aymopuouue, ApPOCIABCKAS  NOPOOd,  MOJOYHAS
NPOOYKMUBHOCHb, HCUZHECNOCOOHOCTb

INDICATORS OF MILK PRODUCING ABILITY AND OFFSPRING VIABILITY
OF PUREBRED COWS OF THE YAROSLAVL BREED DEPENDING ON THE DEGREE
OF INBREEDING

Aleksandr V. Ulitin, Evgeniya A. Zvereva®
L-2yaroslavl State Agricultural Academy, Yaroslavl, Russia
2"Yaroslavskoye" for breeding work, Yaroslavl, Russia
16798@student.yarcx.ru
2zvereva@yarcx.ru

Abstract. The article considers the issues of expediency of inbreeding as part of the
assessment of various types of selection for improving dairy cattle of the Yaroslavl breed. To study
the problem the indicators of milk producing ability and viability of the offspring in one of the
pedigree breeding unit of the Yaroslavl region were considered. It was established that among
purebred cows of the Yaroslavl breed, the largest number of animals (72.7%) was obtained using
inbreeding. No reliable effect of inbreeding on the yield level of cows in the herd was revealed.
With an increase in homozygosis there is an increase in the mass fraction of fat and protein in milk
and the fat-protein index (at P < 0.01). Among inbred animals a slight difference in yield was
obtained between cows obtained with the help of remote and moderate relationship. With an
increase in the inbreeding coefficient there is an increase in the mass fraction of fat and protein in
milk and, as a result, in the fat-protein index (by 0.15%, 0.08% and 10.0 kg, respectively). Cows
with remote inbreeding are characterized by the greatest live weight and rate of milk flow. This
group of animals has the highest values of the test parameters (+0.08 kg/min and +12 kg compared
to outbred cows, +0.04 kg/min and +7 kg with cows with a moderate inbreeding coefficient). When
comparing daughters with mothers according to the breeding characteristics of milk producing
ability, the superiority of inbred animals over outbred ones was established. When using inbreeding
you should pay attention to the fact that it has a negative impact on the results of calving.

Keywords: inbreeding, outbreeding, Yaroslavl breed, milk producing ability, viability
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BJIMSTHUE TEHOTHUIIOB 'EHA KATIIIA-KASENMHA HA ChIPOITPUT O/ITHBIE
CBOMCTBA MOJIOKA KOPOB
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1,

Pedepar. llenenanpaBieHHas cenekuHOHHass padoTa C >KMBOTHBIMHM, OCHOBAaHHas Ha
COBPEMEHHBIX METOAaX MOJEKYJISIPHOW TE€HETUKH, MO3BOJUT HE TOJBKO YBEIMYUTH OOBEMBI
IIPOM3BOJIMMOTr0 MOJIOKA, HO M 3HAUYUTENIbHO IIOBBICUTh €r0 KAYECTBO M TEXHOJIOTMYECKUE CBONCTBA.
OpuuM n3 HauboJiee 3HAYMMBIX T€HETHUECKUX MapKepoB sIBiIsieTCs reH Kanna-kazenHa (CSN3), B-
aJUIeNlb  KOTOPOTO AaCCOIMMPOBAH C BBICOKMM COJEp)KaHHMEM Oellka B MOJIOKE, JyYIIUMHU
KOAaryJisIIUOHHBIMH CBOMCTBaAaMH MOJIOKA U, CJIEIOBaTENbHO, YBEIHMUEHHUEM BbIxona cbipa. Llenbro
UCCIeIOBaHus OBLJI0O M3YYUTh BIMSHHUE TEHOTHIIOB T€HA Karma-Ka3euHa Ha CHIPONPUTOJIHBIC
CBOMCTBa MOJIOKa KOpOB. B kauecTBe MCTOUHMKA F€HETHUYECKOTO MaTepuaia MCIOJb30Balld KPOBb
KOpPOB KOCTPOMCKOM M u4€pHO-NECTPOIl mopox IUIEeMEHHbIX Xo03siicTB Koctpomckoil obnactu. B
pe3ysibTaTe YCTAaHOBJIEHO, YTO HamOOJbIIas YacTOTa BCTPEYAEMOCTH JKEJATEIbHOIO T'€HOTHIA
CSN3®® 6bu1a y kopoB KocTpomckoil mopomsl (0,844), mpH 5TOM 10 KPOBHOCTH 69% KOpOB-
HocuTeneil nanHoro reHotumna Obuta Huxke 50%. Cpeau ocoOeilt u€pHO-MECTPON MOPOJIBI
BCTPEYAEMOCTh T'€HOTHIIA CSN3®® Gpita cpaBautensHo Huxke (0,600) u 50% 5TUX KUBOTHBIX
MMEJM BBICOKYIO JIOJI0 KpPOBHOCTH — BbIme 50%. Mosoko XUBOTHBIX ¢ reHotunom BB umeer
ONTUMAJbHBIA XUMHUYECKHM COCTaB Il MPOU3BOJACTBA Chlpa U O0JlagaeT HawIyduiei
CTIIOCOOHOCTBIO K 00pa30BaHUIO Ka3eMHOBOTO CTYCTKA, IIPU 3TOM OHO XapaKTEPU3yeTCs] MEHbITMMHU
3aTpaTaMH MOJIOKA-ChIpbs JUIs MPOU3BoACTBa 1 Kr cbipa — u3 10 Kr MoJsioka Obu10 mosyueHo 1,74 kr
CbIpa OT KOCTPOMCKOW Moposl U 1,52 Kr — oT u€pHo-néctpoil. OpraHonentuyeckas OLeHKa ChIpOB
NOTEHIMAJIbHBIX ~ MOTpeOUTENe Mokasaja, 4YTO JIyYIIMMHM KadecTBaMH  00jagail  ChIp,
IIPUTOTOBJICHHEIN M3 MOJIOKa KOCTPOMCKOH TTopoIsl Kopo ¢ renotumoM CSN3PE. Takum o6pasom,
pe3ysbTaThl MPOBEAEHHBIX HCCIEIOBAaHUM CBUIETEIBCTBYIOT, YTO HamOojee MOAXOIALIMM JJIs
CBIPOBAPEHUS ABJIIETCS MOJIOKO KOCTPOMCKOM MOPO/Ibl KPYITHOTO POraToro ckora ¢ reHorunom BB
no reHy kanma-kazenHa (CSN3). Momoko 4€pHO-NECTPHIX KOPOB, SBISIOMIMXCS HOCHTEISIMU
reHotuna BB, Taxxke cooTBeTCTBYeT TpeOOBaHUAM, NMPEIBABISIEMbIM K ChIPbIO JUIS ITPOU3BO/ICTBA
ChbIpa, OJTHAKO YCTYNAET MOJIOKY KOCTPOMCKOM MOPOJIbI IO TAKUM ITOKA3aTeNsIM, KaK BBIXOJ ChIpa U
Ka4eCTBO MOJIy4aeMOM NPOAYKIUH.

Knroueesuvie cuoea: KOpO6bl, I’lOJZMMOquMS’M, 2eHomun.l, CEH Kanna-Kas3euHa,
CblpOnpuZO()HOCWlb MOJIOKA

INFLUENCE OF GENOTYPES OF KAPPA-CASEIN GENE ON CHEESE PROPERTIES
OF COW'S MILK

A. A. Chaitsky'™®, A. D. Lemyakin? A. N. Tyazhchenko®, K. D. Sabetova®*, P. O. Schegolev®,
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Abstract. Purposeful selection work with animals based on modern methods of molecular
genetics, will not only increase the volume of milk produced, but also significantly improve its



quality and technological properties. One of the most significant genetic markers is the kappa-
casein (CSN3) gene, the B-allele of which is associated with a high protein content in milk, better
coagulation properties of milk and, consequently, an increase in cheese yield. The goal of research
was to study the effect of the kappa-casein gene genotypes on the cheese properties of cows' milk.
The blood of cows of the Kostroma and Black-and-White breeds of bred livestock farms in the
Kostroma region was used as a source of genetic material. As a result, it was found that the highest
frequency of occurrence of the desired CSN3®® genotype was in cows of the Kostroma breed
(0.844), while the proportion of blood system of 69% of the carrier cows of this genotype was
below 50%. Among individuals of Black-and-White breed the occurrence of the CSN3®® genotype
was comparatively lower (0.600) and 50% of these animals had a high proportion of blood system —
above 50%. The milk of animals with the BB genotype has the optimal chemical composition for
the production of cheese and has the best ability to form a casein clot, while it is characterized by
lower raw milk costs for the production of 1 kg of cheese — 1.74 kg of cheese were obtained from
10 kg of milk from the Kostroma breed and 1.52 kg — from black-and-white. The organoleptic
evaluation of the cheeses of potential consumers showed that the cheese made from the milk of the
Kostroma breed of cows with the CSN3®® genotype had the best qualities. Thus, the results of the
conducted studies indicate that the milk of the Kostroma breed of cattle with the BB genotype for
the kappa-casein gene (CSN3) is the most suitable for cheese making. The milk of black-and-white
cows, which are carriers of the BB genotype, also meets the requirements for raw materials for
cheese production, but is inferior to the milk of the Kostroma breed in terms of such indicators as
cheese yield and product quality.

Keywords: cows, polymorphism, genotypes, kappa-casein gene, cheese suitability of milk
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POCT, PABBUTHE U MAICHAS ITPOAYKTUBHOCTD BbIMKOB YEPHO-IIECTPOU
MOPO/JIbI U EE MOMECEHN C ABEPJIUH-AHT'YCCAMM
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1,2,3,6

Pedepar. OCHOBHBIMU MNyTSIMH YBEIMYEHUS OOBEMOB NPOM3BOACTBA U TOBBIIICHUS
KAauecTBa TOBSAJIUHBI SBIIAETCA YBEJIWUYEHHE KOJIMYECTBA CKOTA CIELUAIM3UPOBAHHBIX MSCHBIX
MOpPOJI, HCIIOJIb30BAHWE MPOMBIIIJIEHHOTO CKPEUIMBAaHUS W WHTEHCU(UKALUS BbIPALIUBAHUS
MOJIOJHSIKA B MSACHOM UM MOJIOYHOM CKOTOBOjAcCTBe. Llenbio paloThl SBHJIOCH U3y4YeHHE
MHTEHCUBHOCTH POCTa U MSACHOM NMPOTYKTUBHOCTU OBIYKOB YEPHO-NIECTPOM MOPOJIbI U UX ITOMECEH ¢
abepnuH-aHrycckoi  mopojaoil. IlomecHble  OBIUKM ~ JIOCTOBEPHO  MPEBOCXOJMIM  CBOMX
YHCTONOPO/IHBIX CBEPCTHUKOB IO BBICOTE B XOJKe Ha 6,4%, riyoune rpyau — Ha 26,8%, niuHe
tazobenpeHHoir obnactu — Ha 17,8%, obxBary msictu — Ha 11,5%, mupune rpyau — Ha 16,2%.
Bbruku onmbITHOM Tpymmbel 00nagatoT 0ojiee BHICOKMM 3HAYEHHEM KOMIUIEKCHOTO 3KCTEPHEPHOTO
MHJIEKCa, YTO CBUJETENILCTBYET O Oosiee 00BEMHOM pa3Mepe KOopIyca *KHUBOTHOTO M KOMITAKTHOM
TenociaoXkeHnu. beuku ombiTHOM rpynmbl  gocroBepHo (P < 0,05) npeBocxoamyin cBOUX
CBEPCTHHUKOB KOHTPOJBbHON Tpymmbl Ha 6,26 kT (20%). OT poxxaeHus 10 6-MECSYHOrO BO3pacTa



BBISIBJIEHO JIOCTOBEPHOE IPEBOCXOJCTBO IMOMECHOI'O MOJIOJHSAKA I10 MHTEHCHUBHOCTH pPOCTa Ha
143,83 1 (16,9%) u no xuBoit macce — Ha 20,06 kr, wm 10,41%. Ilepen 3aboem B 18-mecsunOM
BO3pacTe pa3Hulla 1o xUBoH Macce coctaBuia 35,33 kr (7,1%): 498,00 kr — B KOHTPOJILHOM TpyIIIe
n 533,33 kr — B onbITHOW. [lo pe3ynbraraM KOHTPOJBHOTO YOOSI YCTaHOBJIEHO IPEBOCXOJCTBO
OBIYKOB OIBITHOM IpyMIIbI 1a Macce napHo Ty Ha 32,11 kr (13,8%), yooitHoit macce (Ha 19,3%)
1 yOOWHOMY BBIXOAY, COOTBETCTBEHHO, Ha 2,5%. [lo Macce BHYTpEHHEro >KuUpa-chIplia BBICOKHIA
MoKasareib ObLT y MOMECHBIX ObMKOB — Ha 3,2 kr Oombire (20,1%), 9To sBIIsIeTCS TOKa3aTeneM
BBICOKOW CKOPOCHEJIOCTH MTOMECHBIX JKUBOTHBIX.

Knrwuesvie cnosa: kpynmuwiil poeamvlil CKOM, MOIOOHSK, POCH, pa3gumue, SKCmepbep, mun
MeNOCI0NCEHUS, HCUBASL MACCA, MACHAS NPOOYKMUBHOCHb, YOOUHAS MAccd, YOOUHbLI 8bIX00

GROWTH, DEVELOPMENT AND MEAT PRODUCTIVITY OF BLACK-AND-WHITE
BULLS AND ITS CROSSES WITH ABERDEEN ANGUS

S. D. Batanov'™, I. A. Baranova?, O. S. Starostina®, M. M. Lekomtsev*,
S. 1. Dyakin®, L. V. Kornilova®
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Abstract. The main ways to increase the volume of production and improve the quality of
beef are to increase the number of cattle of specialized beef breeds, the use of industrial crossing
and the intensification of rearing young animals in beef and dairy cattle breeding. The purpose of
the work was to study the intensity of growth and meat productivity of black-and-white bulls and
their crosses with the Aberdeen Angus breed. Crossbred bulls significantly exceeded their purebred
herdmates in height at the withers by 6.4%, chest depth — by 26.8%, length of the silverside — by
17.8%, metacarpal girth — by 11.5%, chest width — by 16.2%. The bulls of the experimental group
have a higher value of the complex conformation index, which indicates a more voluminous size of
the body of the animal and a compact constitution. The bulls of the experimental group significantly
(P < 0.05) exceeded their herdmates of the control group by 6.26 kg (20%). From birth to 6 months
of age, a significant superiority of crossbred young animals was revealed in terms of growth
intensity by 143.83 g (16.9%) and in live weight — by 20.06 kg or 10.41%. Before slaughter at 18
months of age the difference in live weight was 35.33 kg (7.1%): 498.00 kg in the control group and
533.33 kg in the experimental group. According to the results of the control slaughter, the
superiority of the bulls of the experimental group on the mass of the fresh carcass by 32.11 kg
(13.8%), slaughter weight (by 19.3%) and slaughter yield, respectively, by 2.5%, was established.
In terms of the mass of internal raw fat, the high rate was in crossbred bulls by 3.2 kg more
(20.1%), which is an indicator of the high earliness of crossbred animals.

Keywords: cattle, young animals, growth, development, exterior, body type, live weight,
meat productivity, slaughter weight, slaughter yield
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Pedepar. B crarthbe mpencraBieHbl pe3ylbTaThl HCCICAOBAHUS MHTATEIHHOW IIEHHOCTH
KOPMOBOTI'O CHIPbsSI IIPH 3arOTOBKE CHJIOCAa M CEHa)kKa Ha OCHOBAHHWH OPraHOJICHTHYECKOW OIECHKH,
CTPYKTYpPhl KOpPMa, aKTUBHOW KHUCJIOTHOCTH, COJIEP)KAaHUS CYXOTO BEIIECTBA M IHEPrEeTHYCCKOTO
ypoBHsL. [IpuBeIcHbI paliMoOHbl KOPMIICHUS IOWHBIX KOPOB B MIEPUOJT Pa3/I0s, CTAOMIIN3AIIUH U CIIalia
nakraruu. OIeHKa DSHEPreTHYECKOT0 W OJIKOBOIO CTaryca palMoOHOB IMPOBOJIMIACH TIO
KOHTPOJIBHBIM TECTaM MOJIOKa. MaTepuaioM Il HCCIIeIOBaHUN IOCTy)Kuia 0as3a JaHHBIX
npeanpusitast Koctpomckoro paiiona Koctpomckoii 00macTu. YCTaHOBIIEHO, YTO HCCIIEAYEMbIe
KOpMa IO COJICP)KaHUI0 B HUX OCHOBHBIX KOMIIOHEHTOB COOTBETCTBYIOT 1 Kiaccy kaudectBa. Ilpum
aHaJIM3e PAIMOHOB KOPMJICHHUS JIOWHBIX KOPOB BBISBICHO, YTO B TIEPHOJ Pas3llos M CEPEIHHBI
JAKTalMu HaOJI0aeTcsl CYIIECTBEHHBIN IucOalaHC MO coaepkaHuio caxapa. Crabuiu3amus
nerkopepMEHTHUPYEMBIX YTIIEBOJAOB HAOJIOMANach JIMIIbL K 3aBEPIICHUIO JIAKTAIMH, YTO MOXKET
CBHJICTEIILCTBOBATH O 00JIee BHICOKOM A()(hEKTUBHOCTH YCBOCHUS ITMUTATEIILHBIX BEIIECTB PAllMOHA K
MOMEHTY 3arycka KopoB. Ha OCHOBaHMHM JaHHBIX KOHTPOJBHBIX TECTOB MOJIOKa (IO OayaHcy a30Ta
B OpPraHMW3ME XKMBOTHBIX B 3aBUCUMOCTH OT CE30HA r'0Jia, IO COACPKAHWIO MOYCBHHBI, MACCOBOU
noine Oenka B MOJOKe) H3ydeHa (P(EeKTHBHOCTh OENKOBOrO OOMEHa B OpraHHU3ME KOPOB ITO
Ce30HaM Trojia. Y CTAaHOBJICHO, YTO KOPMJICHHE JIAKTHPYIOIIUX KOPOB IMOJTHOCTHIO COATTAHCHPOBAHO
M0 YPOBHIO HEPTUH U MPOTEHHA B pAIlOHAX, IPU ATOM a30THBIN OanaHc pyOlia Mo BCEM Ce30HaM
rojia y )KUBOTHBIX OBLI BBIPOBHEHHBIM. Pe3ylibTaThl MIPOBEAEHHBIX HCCIICIOBAHUM MOKA3aH, YTO
COCTOSIHME KOPMOBOM 0a3bl Ha HCCIEAYyeMOM MPEINPHUSITHH  BIIOJHE  YAOBIETBOPSET
OMOJIOTMYECKMM W TIPOAYKTUBHBIM IMOTPEOHOCTSM >XUBOTHBIX B IMUTATCIBHBIX W OWOJIOTHYCCKU
AKTHUBHBIX BEIECTBAaX.

Knrouesvie cnosa:. xopma, numamenbHOCMb, KOPOGbl, KOCMPOMCKAS NOpoOd, JaKmayus,
nepuoo Jnakmayuu, 00ecneyeHHOCMb NUMAaHUs, MUHEPATbHO-8UMAMUHHbIL KOMNIEKC, CyXoe
gewecmeo, pasool, sHepeemuieckoe numanue, OeyoK, a30mmubslii baianc pyoya

ORGANIZATION OF FODDER PRODUCTION AND FEEDING OF CATTLE OF THE
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Abstract. The article presents the results of the study of the nutritional value of feed raw
materials in the preparation of silage and haylage on the basis of organoleptic assessment, feed



structure, active acidity, dry matter content and energy level. The feeding rations of dairy cows
during the days in milk, stabilization and decline of lactation are given. Assessment of the energy
and protein status of diets was carried out according to milk control tests. The research material was
the database of the enterprise of the Kostroma district of the Kostroma region. It was established
that the feeds under investigation in terms of the content of the main components in them
correspond to the 1st quality class. When analyzing the diets of dairy cows, it was revealed that
during the days in milk and mid-lactation a significant imbalance in sugar content is observed.
Stabilization of easily fermentable carbohydrates was observed only at the end of lactation, which
may indicate a higher efficiency of nutrient absorption in the diet by the time of drying off. Based
on the data of control tests of milk (by the balance of nitrogen in the body of animals depending on
the season of the year, by the content of urea, the mass fraction of protein in milk) the effectiveness
of protein metabolism in the body of cows in the seasons of the year was studied. It was found that
feeding of lactation cows is completely balanced in terms of energy and protein levels in the diets,
while the nitrogen balance of the rumen for all seasons of the year in animals was leveled. The
results of the studies showed that the state of the feed base at the enterprise under investigation fully
satisfies the biological and productive needs of animals in nutrients and biologically active
substances.

Keywords: feed, nutrition, cows, Kostroma breed, lactation, lactation period, nutritional
provision, mineral-vitamin complex, dry substance, days in milk, energy nutrition, protein, nitrogen
balance of rumen
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Pedepar. BaxubsiM pe3epBoM pelieHHs MpoOjeMbl COaTaHCUPOBAHHOIO KOPMIICHUS
BBICOKOIIPOTYKTUBHBIX KOPOB SIBJISIETCS] BKJIIOUEHHE B UX PAIlMOHbI JOOPOKaYECTBEHHBIX KOPMOB U
3¢ EeKTUBHBIX KOPMOBBIX J00aBOK. B craThe mpejncTaBiieHbl pe3yiabTaTbl KOMILJIEKCHOM OLIEHKU
PaIMOHOB KOPOB T'OJIITUHCKOMN MOPOJIbI B IepuoJl pa3nos. Llenb nccnenoBanusi — BHIIBUTD BIMSTHUE
KOPMOBBIX JJ0OaBOK Ha KOJIMYECTBO MU XMMHUYECKUH COCTaB MoJioKa B nepsble 180 qHel iakTaruu.
MatepuanoM Ui “cciael0BaHus OCTYKUIM KOPMOBBIE PAlIMOHBI KOPOB B NMEPBYIO a3y JIaKTallUH,
coctaBieHHsle mo  mporpamme  «AMTS.  Cattle.  Professional» B coBpemeHHOM
BBICOKOTEXHOJIOTHYHOM  X03sicTBe Ps3zanckoir oOmactu. B ycnmoBusix  xo3siiicTBa  Obuin
IIPOAHAIM3UPOBAHbl J]BA BapHaHTa PAllMOHOB U PE3YNbTAThl UX MCIIOIb30BAHMS JUISl MTOBBIILICHUS
MOJIOYHOW TPOAYKTUBHOCTH. Tak, CcKapMmiMBaHHEe KopMoBOi noOaBku BergaFat F-100
ONaronpusATHO BJIMSET HA COXPAaHHOCTh E€CTECTBEHHON CTaOMIIBHOCTH MHKpPOGIOphl pydna u
co/iep)KaHUe XUpa B MOJIOKe. BkioueHue B painnon KopmoBoi nobaBku Optigen crmocoOcTByeT
YBEIUYEHUIO KOJUYECTBA MHUKPOOHOIO TNPOTEHHA, JYyYlIeMy IepeBapuBaHUIO KJIETYATKU H
MOBBIIEHUIO MOJIOYHOM MpoayKTHUBHOCTU. CkapmiliBaHHE KOpPMOBBIX no0aBok BergaFat F-100 u
Optigen mpuBeno K yBETUUSHHIO COJICPKaHUS J)KUPa B MOJIOKE KOPOB BTOpO#i rpymiisl Ha 0,24% 1o
CpaBHEHHIO ¢ TiepBou rpymnmoi. [Ipu nmepecuére Ha 6a3UCHYIO KUPHOCTH, BO BTOPOM Tpymme ObLIO
noJry4eHo OoJibIlle MOJIOKa Ha 3,7 KI/1eHb, U 3a BECh NEpHOJ pa3ios — Ha 666,0 Kr, IO CpaBHEHHIO C
nepBoil rpynmnoi. Benenue B a3y pa3gos KOpPOB KOPMOBBIX J100aBOK CIIOCOOCTBOBAJIO



peanu3alui  BBICOKOTO TE€HETHMYECKOrO0 TIOTEHLHada MOJIOYHOM MPOJYKTUBHOCTH KOPOB
TOJIIITUHCKOW MOPOJBI.

Knroueevle cnoea: xopma, payuod, MONOUHASL NPOOYKMUBHOCHb, KOPMOBble 000as8KU,
Optigen, BergaFat F-100

APPLICATION OF FEED ADDITIVES DURING DAYS IN MILK OF HOLSTEIN COWS
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Abstract. An important reserve for solving the problem of balanced feeding of highly
productive cows is the inclusion of good-quality feeds and effective feed additives in their rations.
The article presents the results of a comprehensive assessment of the rations of Holstein cows
during the days in milk. The goal of research is to identify the effect of feed additives on the
quantity and chemical composition of milk in the first 180 days of lactation. The material for the
research was the feed rations of cows in the first phase of lactation compiled under the program
«AMTS. Cattle. Professional» in the modern high-tech farm of the Ryazan region. Under the farm
conditions two variants of rations and the results of their use to increase milk producing ability were
analyzed. Thus, feeding the BergaFat F-100 feed additive favorably affects the preservation of the
natural stability of the rumen microflora and the fat content in milk. The inclusion of the Optigen
feed additive in the ration contributes to an increase in the amount of microbial protein, better
digestion of fiber and increasing of milk producing ability. Feeding BergaFat F-100 and Optigen
feed additives resulted in a 0.24% increase in fat content in the milk of the second group cows
compared to the first group. When converted to basic fat in the second group more milk was
obtained per 3.7 kg/day and over the entire period of days in milk — by 666.0 kg, compared with the
first group. The introduction of feed additives into the days in milk phase contributed to the
realization of the high genetic potential of milk producing ability of Holstein cows.

Keywords: feed, diet, milk producing ability, feed additives, Optigen, BergaFat F-100

V]IK 636.52/.58:636.087.73:59.006(470.316)
doi:10.35694/Y ARCX.2022.58.2.009

HOPMAJIM3AIUA ®PU3NOJOI'MYECKOI'O COCTOSAHUSA IITUIBI
MAY «IPOCJIABCKHM 300IIAPK» HA ®OHE IPUMEHEHUSI TIPOBUOTHUKOB

Enena I'amepoBHa CKBOpHOBal, Hpuna IOpseBna HOCTpaIHZ,

Mapus AjleKCaHAPOBHA EpemeeBaS, Oxcana HukonaeBna Coxo.ioBa’
LSIpocmaBckast rocy1apcTBEHHAS CeNbCKOXO3SHCTBEHHAS aKageMust, SIpocasis, Poccns
?Burebekast rocyzapcTBeHHas opjieHa «3Hak [louera» akageMus BeTepUHAPHON MEAUIMHBL,
Bureb6ck, Peciyonuka benapych
3 4HpocnaBCKI/H71 3o0mapk, Apocnasnb, Poccus
1e.skvorcova@yarcx.ru, ORCID0000-0003-0699-7959
%irina270860@mail.ru
*mariyazoo@mail.ru
“iarvietzoo@mail.ru

Pegepar. PaccmoTpeHbl OHMOXMMHYECKHE IIOKa3aTelIN CBhIBOPTKM KpoBU Kyp MAY
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KYYMHCKasi, KapJIMKOBBIM KOXWHXMH, cyccekc. [loka3ano, 4o oOMeH Oenka y MOJOMBITHON MTHUIIBI
COOTBETCTBYET (PH3UONOTHYECKON HOpME, CcojepkaHue oOmero Oeaka M MOYEBOH KHCIOTHI
HAXoAUTCS B Tpeaenax pedepeHTHhIX 3HaueHU. OTHAKO KOHIGHTpAlWs TaKUX BaXKHEHUIIMX
MaKpO3JIEMEHTOB, KaK MarHui ¥ KaiblUid, ObUIa CYIIECTBEHHO MEHBIIE HIKHEH TpaHUIlbI
HOpPMATHBHBIX 3HaueHW#, B cpeaneM Ha 13 um 12,5% coorBercTBenHo. Ha ¢one mpumenenus
npobuotuka baiikanm OM-2 g OTUAIl TPOM3OILIA HOPMAIU3alMs JTHX (DU3UOIOTHYECKUX
rokaszaTesieif, a TakKe HOPMAIU30BAJICS YIJIEBOAHBIH OOMEH, YMEHBIIWIACH KOHICHTpAIUs
[JIFOKO3bI B KPOBH.

Knrwouegvie cnosa: ouoxumuyeckue nokasamenu CbIBOPOMKU Kposl,
acnapmamamunomparcgepaza (ACT), ananunamunompancgepasa (AJIT), cooepacanue ghocghopa,
cooepoicanue benKa, npooUOMuUK, Kypbl
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Abstract. Biochemical parameters of blood serum of chickens of MAI "Yaroslavl Zoo"
breeds brama, paduan, Sumatran, Hamburg, shabo, sibright, kuchinskaya, dwarf cochin, susseks are
considered. It was shown that protein metabolism in the experimental bird corresponds to the
physiological norm, the content of crude protein and uric acid is within the reference values.
However, the concentration of the most important macronutrients such as magnesium and calcium
was significantly less than the lower limit of standard values, by an average of 13 and 12.5%,
respectively. Against the background of the use of the probiotic Baikal EM-2 for birds, these
physiological indicators were normalized, and carbohydrate metabolism was normalized, the
concentration of glucose in the blood decreased.

Keywords: biochemical parameters of blood serum, serum glutamate-oxaloacetate-
transaminase (AST), glutamic-pyruvic transaminase (ALT), phosphorus content, protein content,
probiotic, chickens
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Pedepar. B cratbe mpeacTaBiieHbl pe3ysibTaThl UCCIEIOBAHUI BETEPUHAPHO-CAHUTAPHOU
AKCTIEPTU3bI KYPUHBIX MUIIEBHIX suil. [[enpio uccienoBanus OBIJIO TPOBECTH OIEHKY KadyecTBa U



COOTBETCTBUSl BETCPUHAPHO-CAHUTAPHBIM HOpPMAaM IO OPraHOJENTHYECKHM, (UIHYECKUM
CBOMCTBAM M XMMHYECKUM MOKA3aTEIsIM KYPUHBIX SHIl Pa3IMYHbIX KaTeropui, MpOU3BEAEHHBIX B
AO «Okckoe» M JTUYHOM MoacoOHOM xo3siicTBe (SpocnaBckuii paiion). B xonme uccnenoBaHus
YCTaHOBJICHO, YTO [0 OPTaHOJIEITUYECKUM II0Ka3aTelsiM HOPMATHBHBIM TpeOOBaHUSIM He
COOTBETCTBOBAJIO U3 MPOMBIIIIEHHBIX AUl 37,1%, n3 nomamuux — 85,7%. Cpenu npoMbIIUIEHHBIX
st 37,1% Obutn 3arpsi3HEeHbl, 1Mo 2,8% sSHIl UMETH MOPOKH «TEK» U «Haceuka», y 8,6% He ObuI
BBIPAXKEH TUIOTHBIN Oenok. 85,7% noManrHux siMil UMENd MPU3HAKU pa3BUTHUs 3apojsiia, y 8,5%
O0enmok ObLI MYTHOBATBIM, M JKEITOK ObUI OKpalieH HepaBHOMepHO. [lo ¢usnueckum
XapaKTePUCTHKAM BCE HCCIEyeMble TMPOObI SUIl OTBEYAIM TPEOOBAHUSIM HOPMATUBHBIX
NOKyMeHTOB. [IpoMbliIeHHbIE iilla COOTBETCTBOBAIN KAaTETOPHUSAM, 3asBICHHBIM [IPOU3BOIUTEIIEM.
XHWMHUKO-TOKCHJIOTUYECKOE HCCIIEI0BAaHUE II0KAa3al0, YTO BO BCEX MPO0AaX HCCIEAYEMbIX SIMII
coliep’KaHuEe TsDKENBIX METAJUIOB HE NpEeBbIIAaeT HOpMBI. B pesynbrare mpoBenEHHBIX
WCCIICIOBAaHUI YCTAaHOBIIEHO COOTBETCTBHE 53,75% suip (B 1eIOM IO BBIOOpKE) TpeOOBaHUSM
I'OCT 31654-2012 «Slitna kypunbsie nuieBbie. TexHuueckue ycioBusi» u «lIpaBun BeTrepuHapHO-
CaHUTAPHOM AKCIEPTU3BI UL TOMAIIHEN NTULB. Pe3ynbTaThl UCCIEA0BAHUS MOKA3AJIH, YTO SLa
JIOMalTHUE 10 OCHOBHBIM BKYCOBBIM IOKa3aTeJsiM KaueCcTBa MPEBOCXOMINA POMBILIUICHHEIE, a 110
OpPraHOJICITUYECKUM TIOKA3aTeNsIM CYIIECTBEHHO ycTymnaiau. [lo XMMHKO-TOKCHKOJIOTUYECKUM H
(bU3MYECKUM UCCIIEIOBAHUIM OTJIMYUI HE YCTAHOBJICHO.

Knrwuesvie cnosa: ﬂﬁL]O, NOpOKU CKOpJiynsl, opedarnojienmu4decKkue nokasameiu, msiicénvle
Memaililbl, MbIUBAK, MAPKUPOBKA, O60CKONUAL, gbu3uuec:<ue ceolicmea

VETERINARY AND SANITARY EXAMINATION OF FOOD CHICKEN EGGS
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Abstract. The article presents the results of researches of veterinary and sanitary
examination of food chicken eggs. The goal of the research was to assess the quality and
compliance with veterinary and sanitary standards for organoleptic, physical properties and
chemical indicators of chicken eggs of various categories produced in AO "Okskoe" and private
subsidiary farming (Yaroslavl region). As part of the study it was found that according to
organoleptic indicators 37.1% of industrial eggs and 85.7% of pastured eggs did not meet the
regulatory requirements. Among industrial eggs 37.1% were contaminated, 2.8% of the eggs each
had "leaking™ and "cracked-shell" defects, 8.6% did not have thick aloumen. 85.7% of pastured
eggs showed signs of embryologeny, 8.5% of the albumen was rather muddy and the yolk was
unevenly colored. In terms of physical characteristics all tested egg samples met the requirements of
regulatory documents. Industrial eggs corresponded to the categories declared by the producer. A
chemico-toxicological study showed that in all samples of eggs under study the content of heavy
metals does not exceed the norm. As a result of the carried studies, 53.75% of eggs (as a whole,
according to the sample) met the requirements of GOST 31654-2012 "Chicken food eggs.
Technical Specifications™ and "Rules for Veterinary and Sanitary Examination of Poultry Eggs".
The results of the study showed that pastured eggs were superior to industrial ones in terms of basic
taste quality indicators, and significantly inferior in terms of organoleptic indicators. No differences
were found according to chemico-toxicological and physical studies.

Keywords: egg, shell defects, organoleptic parameters, heavy metals, arsenic, labeling,
ovoscopy, physical properties
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Pedepar. B Ilentpansaom denepansaom okpyre Poccuiickoit @enepanuu 3a mociaeaHue
IBAALIATh MATh JIET CIOXKWUJIACh HANpsDKEHHAs CHUTyaluss MO  OCLIEHCTBY  YKMBOTHBIX.
ChopmupoBaich KpyIHBIE O9ard CTallMOHAPHOTO HEOIAromoayqnst 1mo 3Toi nHpekmun. Kaxaprit
pPEeruoH HUMeEeT CBOM OCOOCHHOCTH IO PACIpOCTPAHEHUI0, HHTEHCUBHOCTH, CE30HHOCTH H
KOJIMYECTBEHHBIM XapaKTepUCTUKaM 3ToM Oose3Hu. Curyanus, ciloxuBIIascs B SpociaBckoi
o0nactu, TpeOyeT MOBHIIIEHHOTO BHUMAaHHUS B CHUJIYy MHOTOTPAHHOCTH TE€UYEHHS SMHU300THYECKOTO
npoiiecca B 3ToM peruoHe. OKOJo ABAALATH JIET 3[€Ch PETYISIPHO PErUCTPUPYETCS OCIICHCTBO
KUBOTHBIX, JOKOMOTHUBOM KOTOPOTO SIBJIIETCSA MPUPOJHASI OYArOBOCTh, CBSI3aHHASI C AKTUBHOCTBIO
pPBDKEH JIMCHIIBI, W JIOTIOJHHUTEIHLHOTO PE3epPBYapHOTO XO3SMHA — EHOTOBUIHOW COOAKH.
EnoroBuanasi cobaka — MHTPOIYLIUPOBAHHBIN U CAMOPACCENSIOIUNCS BUA, IPOYHO OCEBLINI Ha
teppuropun [IPO. EHoToBHIHAS coOaka 0OBIYHO HE POET COOCTBEHHBIX HOP, a MCIIONB3YET JINChU
u OapcydybH, YTO NPUBOAUT K TECHBIM IMPOCTPAHCTBEHHBIM CBSI3IM C ATHUMH XHUBOTHBIMH. Y
3I0pOBOM €HOTOBUIHOM COOAKH, KaK U Y JIUCHUIIbI, HET CKJIOHHOCTH K MHUTPALIMH, OHU TOCTOSHHO
0oOHUTaOT Ha OAHOW TeppuTopuu Iutomanasio 20—40 KkBagpaTHBIX KUIOMETpOB. COBIAaJICHUE MECT
oOUTaHMs, OXOTHUYBUX MapIIPyTOB, MUIIEBBIX CBSA3EH CO3/AIOT IKOJOTHYECKHUE MPEANOCHUIKH K
HUPKYISIUN BUpyca OCIIEHCTBA MEXIYy JHCAMU U €HOTOBHJIHBIMH COOaKaMu. DTH KHBOTHBIE,
JOTIONHSAS IpYT ApPYyTa, MOIACP>KUBAIOT MPUPOJHYIO OYAaroBOCTh OCIIEHCTBA, CO3/1aBas BPEMsI OT
BPEMEHH aHTPOMOYPrHUeCKHe O4Yard, MpUBs3aHHbIE K HAaceNEHHBIM MyHKTaM B mpenenax 10-20
KIJIOMETPOB. V3ydeHno 3TOro Bompoca 1 MOCBSIICHA JIaHHAsI CTAThsI.

Knwouesvie cnosa: beuwiencmeo dHCUBOMHBIX, RPUPOOHAS OUYA2080CMb, KPACHAS TUCUYA,
eHOMOBUOHAs COOAKA, CE30HHOCMb, 2e02paguieckas pacnpocmpanénHocms beulencmea

THE ROLE OF A RACCOON DOG IN MAINTAINING EPIZOOTY OF RABIES
IN THE YAROSLAVL REGION

Oleg V. Ivanov', Dmitriy Yu. Kosterin?, Lyudmila E. Melnikova®
12lvanovo State Agricultural Academy, Ivanovo, Russia
%Yaroslavl State Agricultural Academy, Yaroslavl, Russia
lolegivanov_1957@mail.ru
2d.costerin@yandex.ru
3I.melnikova@yarcx.ru

Abstract. A tense situation with animal rabies has arisen in the Central Federal District of
the Russian Federation over the past twenty-five years. Large centers of inpatient disadvantage for
this infection have formed. Each region has its own characteristics on the spread, intensity,
seasonality and quantitative characteristics of this disease. The situation developed in the Yaroslavl
region requires increased attention due to the versatility of the epizootic process in this region. For



about twenty years animal rabies is regularly recorded here, the locomotive of which is natural
nidality associated with the activity of the red fox, and an additional reservoir owner — the raccoon
dog. Raccoon dog is an introduced and self-dispersing species, firmly settled on the territory of the
Central Federal District. The raccoon dog usually does not dig its own burrows, but uses fox and
badger ones, which leads to close spatial bonds with these animals. A healthy raccoon dog, like a
fox, has no tendency to migrate, they constantly live in one territory with an area of 20-40 square
kilometers. The coincidence of habitats, hunting routes, food connections create environmental
prerequisites for the circulation of the rabies virus between foxes and raccoon dogs. These animals,
complementing each other, maintain the natural nidality of rabies, creating from time to time
anthropourgic focus attached to settlements within 10-20 kilometers. This article is devoted to the
study of this issue.

Keywords: animal rabies, natural nidality, red fox, raccoon dog, seasonality, geographic
prevalence of rabies
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OLIEHKA BJIMSIHUS TPEAIIOCEBHOM OBPABOTKHU 3EPHA MUKPOBOJIHOBBIM
HU3JIYUYEHUEM HA KAYECTBO CEMSIH SIUMEHS B YCJIOBUSIX CEBEPHOM
YACTHU HEYEPHO3KMHOM 30HbI POCCUUA

Denop AleKCAHAPOBHY KI/IIIpI/IﬂHOBl, Caeri1ana BiiagumupoBHa Be.1103ep013a2
"2Boorockast rocyZapCTBEHHAs MOJIOYHOXO3sMCTBEHHAs akaaeMus umenu H. B. Bepemaruna,
Bonorga-Monounoe, Poccust
YKipriyanovfa@bk.ru, ORCID 0000-0001-5974-4934
279114412800@yandex.ru

1

Pedepat. CokpaliieHHIo 011 3€pHA B CTPYKTYpe KOMOUKOPMOB CIIOCOOCTBYET MOBHIIICHUE
€ro KOPMOBOW IIEHHOCTH, YTO OCOOEHHO BaXXHO I Pa3BUTHUS KOPMOBOM 0a3bl Ha ceBepe
HeueproszémHuol 30HbI Poccum, OTHOCALIEWCS K 30HE PUCKOBOrO 3emuienenus. [[ns yBennueHus
YPOXKaWHOCTH 3€PHOBBIX KYJAbTYp M HMX KOPMOBOH IIEHHOCTH HCIOJB3YIOT TaKOW CIOCOO
MPENNoCcCeBHOW 00pabOTKH 3€pPHOBOTO MaTepuasa, Kak MUKPOHU3AIMS HAa OCHOBE MPUMEHEHUS
CBUY-3uepruu. B wuccnenoBannu 0OOCHOBAHO HCIOJIb30BAHME YCTAaHOBKHM Ul MPEIIOCEBHOMN
MUKpPOHM3AIIMM 3€pHa B YCIOBUSX ceBepHOl dacTu HeuepHoszembst Poccum, crmocoOcTByromen
MOBBIIICHUIO KaueCTBa CEMEHHOTO0 MaTepualia, YBEIMUYCHHUIO YPOKalHOCTH (PypakHOTO 3epHa MpH
OJIHOBPEMEHHOM CHIDKEHMHM JaBJIEHUS Ha OKPYKAIIIYI0 Ccpeny. ABTOpaMU OIpPEIENICHbI
KOHCTPYKTHUBHBIE TTapaMeTPhl YCTPONUCTBA, 00ECTICUNBAIOIINE BO3MOKHOCTD PETYITUPOBKH PEKUMOB
00paboTKM 3epHa Ha TPAHCIOPTEPE MPU MUKPOHHM3AIMH B 3aBUCHMOCTH OT BHAA 3€PHOBBIX
KyJabTyp. PaBHOMepHOCTH 00pabOTKM cemMeHHOro 3epHa moj BozaehcTBuemM CBY-usnydenus
obecrnieunBaeTcs MyTéM (POPMUPOBAHUS JOTIOTHUTEIBHBIX TTOBOPOTHO-KOJIEOATEIbHBIX JABIKEHUH B
30HE CedeHHs K&Enobda TpaHCMOPTEPA, YTO 3HAYMTEIHHO TMOBBIMAET A()PEKTUBHOCTH Ipoliecca
MOATOTOBKU CEMSIH K II0CeBY. BbIpaBHUBaHME HANpPSKEHUs] MAarHUTHOTO TIOJS CBSA3aHO C
KoJieOaHUEM CTEHOK kK€E100a M JHUIIA TPAHCTIOPTEPA, KOTOpbIe (OPMHUPYIOT U3MEHEHUS OTPAKECHUS
U paccerBaHUs BOJH YCTPOWCTBA. Pe3ynbTarsl IPOBEAEHUSI U aHAJIM3a OIBITOB 110 ONPEIEICHUIO
BIIMSIHHSI BPEMEHHU CBEPXBBICOKOYACTOTHOW 00pabOTKHM Ha KaUeCTBO ISl CEMSIH CBUJIETEIIbCTBYIOT O
TOM, 4YTO ONTHUMajbHOE BpeMs oaHokpaTHoro CBU-m3mydenus, oOecrmeuuBaroiiee BBICOKHIA
YPOBEHb BCXOKECTH U CHJIBI pOCTa CEMEHHOI'0 MaTepuaia, CocTaBiseT 15 c.

Knrouesvie cnosa: CBY-uznyuenue, KoncmpykmueHvle napamempwvl, MUKPOHU3AYUSL,
3epHOBOU Mamepua, Kauecmeo, yporCauHoCms



ASSESSMENT OF THE INFLUENCE OF PRE-SOWING GRAIN TREATMENT
WITH MICROWAVE RADIATION ON THE QUALITY OF BARLEY SEEDS
IN THE CONDITIONS OF THE NORTHERN PART OF THE NON-CHERNOZEM ZONE
OF RUSSIA

Fedor A. Kipriyanov', Svetlana V. Belozerova®
1-2\/0logda State Dairy Farming Academy by N. V. Vereshchagin, Vologda-Molochnoe, Russia
kipriyanovfa@bk.ru, ORCID 0000-0001-5974-4934
279114412800@yandex.ru

Abstract: A reduction in the share of grain in the structure of formula feed is facilitated by
an increase in its feed value, which is especially important for the development of the feed base in
the north of the Non-Chernozem zone of Russia which belongs to the zone of risky agriculture. To
increase the yield of grain crops and their fodder value, such a method of pre-sowing grain material
treatment is used as micronization based on the use of microwave energy. The study justifies the
use of a pre-sowing grain micronization plant in the northern part of the Non-Black Earth Region of
Russia, which contributes to improving the quality of seed material, increasing the yield of feeder
grains while reducing pressure on the environment. The authors have determined the design
parameters of the device, which ensure the possibility of adjusting the modes of grain processing on
the conveyor during micronization depending on the type of grain crops. The uniformity of seed
grain processing under the influence of microwave radiation is ensured by the formation of
additional rotary and oscillatory movements in the section zone of the conveyor trough, which
significantly increases the efficiency of the process of preparing seeds for sowing. The voltage
grading of the magnetic field is associated with the oscillation of the walls of the conveying trough
and the bottom of the conveyor, which form changes in the reflection and dispersion of the waves of
the device. Results of carrying out and analysis of experiments to determine influence of time of
microwave treatment on quality for seeds indicate that optimal time of single microwave radiation
providing high level of germination and growth force of seed grain is 15 s.

Keywords: microwave radiation, design parameters, micronization, seed grain, quality,
yield
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PAZPABOTKA TEXHOJIOI'NMN MEXAHUKO-KHHEMATHYECKOI'O PA3JAEJIEHUA
HA AHATOMUWYECKHUE YACTHU 3EPHA I'PEUUXU U KYKYPY3bI C LHEJBIO
W3BJIEYEHUS BEJKOBBIX, YTJIEBOJHBIX U JTUMUIHBIX ®PAKIIUIA

Poman XaskceroBu4 KaHIIPOKOBl, AHnacracusi PomanoBHa Komuaponaz,
Amnacracust Oneropna Cenaskuna’
MOCKOBCKHH IOCY1apCTBEHHBIN YHUBEPCUTET NMUILEBBIX ITPOU3BOACTB, MockBa, Poccus
1NartlSZOO?@mail.ru, ORCID 0000-0003-2003-2918
2 Anasteisha-ko@mail.ru
3Sedavkina01l@gmail.com

1,2,3

Pedepar. IlpoBenmenbl wuccinegoBaHusi 1O  pa3pabOTKE TEXHOJIOTHHM  MEXaHUKO-
KMHEMATUYECKOTO pPa3/elieHUs] Ha aHATOMHYECKHE YaCTH 3€pHA TPEUYMXU U KYKYPY3bl C LEJbIO
HU3BJICUCHUS 6GJ'IKOBI)IX, YTJI€BOJHBIX W JIMITUOHBIX @paKHHﬁ. YCTaHOBHeHO, 4YTO OJid MOJY4YCHUS
KOHIIEHTPUPOBAHHON  OenKoBOW  (pakumu  1ernecoo0pa3HO  OCYIIECTBIATh  IEHTPOOEKHOE
ITHEBMOCHTOBOE (PPaKIIMOHUPOBAHNE U3MEIbYEHHON MYKH, U3BIeKas Menkue (10 18 MkM) nérkue
JacTUIbl OeNka M KpaxMmana B OJHY (pakiivio, BBIXOJ KOTOPOM HE MOMKEeH MpeBblmath 15%.



BrIsiBIIEHO, UTO OKOHYATEIHHOE pa3/elieHHe YacTHIl Oelika U Kpaxmala CcIeAayeT OCYIIECTBISITh Ha
OCHOBE pa3zluyMsl UX IUIOTHOCTH B LEHTPOOEKHO-OCEBOM POTOPHOM IHEBMOKIIACCU(PUKATOPE.
OnTuMaNbHON rpaHMIlel pa3felieHus: Kpaxmaia, OeiKka U )KHpa MOXKHO CYHTATh CUTO C pa3MepoM
orBepctuii 60 MxMm. B pesynbrare pasnenenus ¢pakuuil mo 3TOM rpaHule noixydeHo 75,5%
cxonoBoi ¢pakuuu u 24,5% — npoxoaoBol. DTU ABE (HPaKIUK YHAOCIIEPMOBOM IPEYHEBON MYKH
OTIIMYAIOTCA cojaepxkanueM kpaxmana — 86,0 u 79,3%; 6enka — 7,85 u 11,4%; xupa — 1,04 u 1,8%
COOTBETCTBEHHO.

Knwouesvie cnosa: cpeuuxa, Kykypyza, 0Oenok, yeneoowl, Iunuovl,  Gpaxkyus,
nHesMoOKIaccupurkamop, Myka

DEVELOPMENT OF THE TECHNOLOGY OF MECHANICAL AND KINEMATIC
SEPARATION INTO ANATOMICAL PARTS OF BUCKWHEAT AND CORN GRAINS
IN ORDER TO EXTRACT PROTEIN, CARBOHYDRATE AND LIPID FRACTIONS

Roman Kh. Kandrokov?, Anastasiya R. Koksharova?, Anastasiya O. Sedavkina®
1.2 3Moscow State University of Food Production, Moscow, Russia
'Nart132007@mail.ru, ORCID 0000-0003-2003-2918
?Anasteisha-ko@mail.ru
*Sedavkina01@gmail.com

Abstract. The researches have been carried out on the development of a technology of
mechanical and kinematic separation into anatomical parts of buckwheat and corn grains in order to
extract protein, carbohydrate and lipid fractions. It has been established that in order to obtain a
concentrated protein fraction, it is advisable to carry out centrifugal air-grading screen fractionation
of ground flour, extracting small (up to 18 microns) light particles of protein and starch into one
fraction, the yield of which should not exceed 15%. It was found that the final separation of protein
and starch particles should be carried out based on the difference in their density in a centrifugal-
axial rotary pneumatic classifier. The optimal separation boundary of starch, protein and fat can be
considered a screen_with a hole size of 60 microns. As a result of the separation of fractions along
this boundary, 75.5% of the convergent fraction and 24.5% of the throughput fraction were
obtained. These two fractions of endosperm buckwheat flour differ in starch content — 86.0 and
79.3%; protein — 7.85 and 11.4%; fat — 1.04 and 1.8%, respectively.

Keywords: buckwheat, corn, protein, carbohydrates, lipids, fraction, pneumatic classifier,
flour
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PACUYET JIEMEHTOB UICTOUHUKA IIUTAHUS 151
IJIEKTPOTEXHOJIOI'NYECKHUX YCTAHOBOK

Enena BragumupoBHa [HemyHOBal, Baagumup BuxkropoBuu IIMureas’
L 2HpocnaBCKa;I roCyJapCTBEHHAas CEIbCKOXO03MCTBEHHAs akaaeMus, Spocnasis, Poccus
'e sheshunova@yarcx.ru, ORCID 0000-0002-7805-5656
2v.shmigel@yarcx.ru, ORCID 0000-0001-7265-831X

Pegepar. Jlnd  DOpoOEeKTUpPOBaHHMA  UCTOYHMKA  IUTAaHHUS  aBTOPbl  NPUMEHWIN
JBYXIIOJYIIEPUOJIHYIO CXEMY BBIIPAMIICHUS C EMKOCTHBIM (QuibTpoM. B pacuérHol uacTu
HCTOYHMKA NHUTAHUS TOJ00paHbl OajulacTHBIE pPe3UCTOpbl, TpaHzuctopsl Tuna KT208M wu



CTaOUIUTPOHBL. Ba)kHOU COCTaBIAIONICH UCTOYHUKA SIBISIETCS pAacUY€T MOITHOCTH TpaHCcopmaTopa
U €ro aKTMBHOIO CONpOTUBJIEHUs 0OMOTOK. Koa(¢uuueHt mnone3Horo AedcTBUS BBIIPAMUTENS
coctaBuil 71%, koadpdunuent mynbcanuu BoeiopsaMutens — 1,3. i 3alMThl peryaupyromero
3JIEMEHTa OT TOKOB KOPOTKOTO 3aMbIKaHHs CO CTOPOHBI TpaHchopMmaropa YCTaHOBIJIEH
npenoxpanurens [1B-25 A.

Knwouesvle cnoea:  ucmoyHux — numaHus, — MpPamchopmamop,  NPeoOXpanHumend,
CMAaOUNUMPOH, MPAH3UCOD

CALCULATION OF POWER SUPPLY ELEMENTS FOR ELECTRICAL PROCESS
INSTALLATIONS

Elena V. Sheshunova!, Vladimir V. Shmigel?
- 2yaroslavl State Agricultural Academy, Yaroslavl, Russia
'e sheshunova@yarcx.ru, ORCID 0000-0002-7805-5656
2v.shmigel@yarcx.ru, ORCID 0000-0001-7265-831X

Abstract. To design the power supply the authors used a full-wave rectification circuit with
a capacitive filter. Ballast resistors, KT208M type transistors and stabilitron tubes are selected in the
calculated part of the power supply. An important component of the power supply is the calculation
of the transformer power and its copper resistance. The conversion efficiency was 71%, the
pulsation factor of the rectifier was 1.3. To protect the control element from short-circuit currents a
fuse PV-25 A is installed from the transformer side.

Keywords: power supply, transformer, fuse, stabilitron tube, transistor



ABEPEHHYIO

COOCTBEHHOW MOAIHUCHIO.

2. Ecnm crares COOTBETCTBYET TEMAaTHKE >XXypHajla M TpeOOBaHUSAM K O(GOpPMIICHHIO, OHA
HaIpaBJseTCs Ha PELEH3WPOBAHUE CHEIHAJIMCTY C IEJIbI0 SKCIEPTHON OLEeHKU. Bce perieH3eHTh
SIBJISIIOTCSl IPU3HAHHBIMM CHEIMAIUCTaMU 10 TEMaTHKe PELEH3UPYEeMbIX MaTepuajoB U MUMEIOT B
TEUEHHE MOCIEAHUX 3 JeT MyOIuKaIMK MO TEMAaTHKE PELIeH3UPYEMOM CTaThH.

3. CpokH peueH3UpOBaHUS B KaXKIOM OTAEIHHOM CIIydae OINpPEAENSIOTCS C Y4EeTOM CO3JaHus
YCIIOBHH JJI1 MAKCHMAJIbHO ONEpaTHBHOM MyOIUKaIMK CTaTel.

4. B perneH3un 0CBEUAIOTCs CIEAYIOUINE BOPOCH:

*  COOTBETCTBHUE COJEPKAHUS CTAThU 3asBJICHHON B HA3BAHUU TEME;

*  aKTYaJbHOCTb U COOTBETCTBHE COBPEMEHHBIM JJOCTHKEHUSIM HAYKHU;

* JIOCTYITHOCTh YHUTATENIIM C TOYKH 3pPCHUS S3bIKA, CTHJIS, PACHOJIOKEHHs Marepuana,
HaDISITHOCTH TaOIUII, TMarpaMM, pUCYHKOB U (popmyit;

*  1e51eco00pa3HOCTh MyOIUKAIIMK CTaThHU ¢ YUYETOM paHee BBILIEIIINX B CBET IMyOIUKaLni;

* B 4YéM KOHKPETHO 3aKJIFOYAIOTCS TMOJOKUTEIbHBIE CTOPOHBI, & TaKKe HEIOCTaTKH CTaThH,
KaKHe UCTIPABIICHUS U JOTIOJTHEHUS TOJDKHBI OBITh BHECEHBI aBTOPOM.

PerieH3eHT peKOMEHIyeT, PEKOMEHAYeT ¢ Y4ETOM HCHPABICHUS OTMEUEHHBIX HEIOCTATKOB MM
HE PEKOMEH/yeT CTaThO K ITyOIUKAIUH.

5. Peuen3uu 3aBepsOTCS B MOPSJIKE, YCTAHOBIEHHOM B YUPEXKJICHUH, I1Ie pa0OTaET PELIEH3EHT.

6. PenensupoBaHue MpoBOAUTCA KOH(PUICHIMATIBHO. Peakius u3gaHus HaMpaBisgeT aBTOpaM
MNpEACTABICHHBIX MAaTCpHaJIOB KOIIMHU peI_IeH3l/Iﬁ HIJIN MOTHBHpOBaHHBIﬁ OTKa3, a TaKXeE 06$I3yeTC$I
HaMpaBJIATh KOMHUH pelieH3uil B MuHucTepcTBO 00pazoBanus u Hayku Poccuiickoit denepaiuu npu
NOCTYIIJICHUU B PEAAKIIMIO U3IAHUS COOTBETCTBYIOIIETO 3apoca.

7. Hammgue noaoXUTeIbHOM/ OTPHUIIATEIFHON PEIICH3UH HE SIBIIICTCS JIOCTATOYHBIM OCHOBAaHHUEM
JUIs MyOnuKauuy / oTKa3za B myOnukanuu craTbd. OKOHUATEIbHOE pElIeHHe O 1eJIecOo00pasHOCTH
nyONUKalMyY TPUHUMAETCS PENKOUIeTHed >KypHala M (UKCHpPYETCs B MPOTOKOJIE 3aceIaHHs
penxoseruu. [Topsnok u ouepEaHOCTD MyONUKAIIMK CTaThU ONPEAEIAIOTCS B 3aBUCUMOCTH OT 00bEMa
MyOJMKYEeMBbIX MaTepHallOB U NIepeyuHs pyOpHK B KaX/10M KOHKPETHOM HOMEpE XKypHaJa.

8. Ilocnme mpUHATHS PEOKOJJIETHEH pPEUIeHHs O JOMYyCKEe CTAaThH K MyOJIMKAllMU pelaKius
nHQopMHUpYyET 00 ATOM aBTOpa M YKa3bIBACT CPOKU IMyOMUKaIMHU. TEKCT PEIEeH3WU MO 3arpocy
HAaIpaBJIsIeTCsl aBTOPY MO 3JIEKTPOHHOM MmoyTe.

9. OpuruHaiisl peleH3ui XpaHsaTCcs B peJaKluy B TEUCHHUE IIATHU JIET.

10. He nomyckaroTcst K mMyOJUKAIIAH:

*  CTarbhu, He 0(OPMIICHHBIE JOJKHBIM 00pPa30M, aBTOPBI KOTOPBIX OTKa3bIBAIOTCS OT TEXHUUYECKOM
JOpaOOTKH CTaTel;

*  CTaThH, aBTOPHI KOTOPHIX HE OTBEYAIOT HA 3aMEUYaHUs PEIICH3EHTA.
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