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YK 633.34:631.8:631.559.2
Bausinue mocjieneiicTBUS U3BECTH U JJIUTEIbHOIO MPUMEHEHUS MUHEPAJIbHBIX Y100peHu i
Ha YPOKailHOCTh M Ka4eCTBO 3epPHA COM B YCJIOBHUAX PsizaHckoii o0sacTu
E. B. I'ypeesa

W3noxeHbl pe3ynbTaThl OMNbITa MO W3YYEHHUIO BIUSHUS HM3BECTH U JJIUTEIBHOTO MPUMEHEHUS
MUHEpAIBbHBIX yIOOpPEHUH HAa arpOXUMHUYECKHE CBOWCTBA TEMHO-CEPOW JIECCHON MOYBBI U YpOKal
ceMsiH cou ceBepHoro skotuma I['eoprusi. OnbiTel poBeneHbl B UCA — ¢unman ®I'BHY OHAILL
BUM, pacnojo)eHHOM BO BTOPOM arpokJimMaTHyeckoM paiione Psizanckom obmactu B 2018—-2020
rr. [louBa ydacTka — TEMHO-cepas JeCHas TSDKEIOCYTJIMHUCTOIO MEXaHWYECKOro COCTaBa.
ATpOXMMHYECKHE TTOKA3aTeNN: peakiys MouyBeHHOro pactsopa — pHeon 5,25, pHiumponur. 4,92 Mr-
5kB/100 r, conepkanue rymyca — 5,3% (mo Tropuny), conepxkanue nojasuwxHoro docdopa — 340
Mr/kr iouBsl (1o KupcanoBy), conep:kanue ooMeHHOTO Kaius — 192 Mr/kr noussl (o Kupcanoy),
azor obmmi — 0,25%, aszor rtumponusHed — 122,8 wmr/kr. B pesyapTaTe wuccienoBaHUNA
YCTaHOBJICHO, YTO TOCIEACHCTBHE U3BECTH U JUIUTEIBHOE IPUMEHEHHUE MUHEPATbHBIX YIOOpEeHUN
MOJIOKUTEIHHO BIIMAJIO KaK HA MOYBEHHOE IUIONOPOJAME, TaK M Ha ypokail ceMsiH cou. BHeceHue
MUHEPATBHBIX YIOOpeHHid Ha (OHE TMOCIHEeISHCTBUS H3BECTH CIIOCOOCTBOBAIO CHUKCHHIO
KHCIIOTHOCTH W YBEJIMYEHHIO 3alacoB MHUTATEIbHBIX O3JEMEHTOB. VI3BECTKOBAaHUE IOYBBI
CIOCOOCTBOBAJIO CHIDKEHUIO KUCJIIOTHOCTH IOYBBI: TP BHECCHHWH W3BECTH B jo3e 1,5 r.k. Ha 0,6
enunull (pH), npu BHecenuu 1,0 r.x. — Ha 0,4 eqununsl (pH). Bennunna npubaBku yposkas uMmena
MPSIMYIO 3aBUCUMOCTB OT JI03bI MUHEPAIBHBIX yH0OpeHuii. [IpnbaBka yposkas Ha BapuaHTaX OIBITA
MoJiyuyeHa 3a CU€T yBEJNIMUYEHHUs KolndyecTBa 0OOOB Ha pacTEHHMHM U KOJIMYecTBa ceMsiH B 0o0e.
JIOTIOJTHUTETPHOE BHECEHUE M3BECTH W MUHEPATBHBIX yIOOPEHHI CIIOCOOCTBOBAIO YBEIMUYCHHUIO
COJIEp>KaHus CHIPOTO MPOTEHHA B ceMeHax cou. J{Jist ynydiieHus: pocta U pa3BUTHUSL PACTEHUN COH B
YCIIOBUSAX Ps3aHCKON 00JIACTH ONTUMAIBHBIM BApUAHTOM SIBIISICTCS NMPUMEHEHHE MHUHEPATbHBIX
ynobpenuit B 103e NgoPgoKogo kI 1.B. B coueTannu ¢ BHeCEHUEM H3BECTH B J03€ 1,5 I.K., ypOBEHb
peHTalbenbHOCTH cocTaBisieT 162%. BHeceHune MOBBILIEHHONW [03bI MUHEPAIBHBIX YI0OpEHMI
(N125P125K125) cr1ocoOCTByeT MOBBIMICHHIO YPOIKAHHOCTH CEMSIH, HO YPOBCHb PEHTAOEIbHOCTH TPH
stoM Hmxke — 109,4%.

KuarwueBble ciioBa:
Cosa, munepanvnvlie y00OpeHUs, U3BECHIb, YPOICAN CEMAH, CMPYKMYpPA Ypodxcas, Kauecmeo
CeMAH, AZPOXUMUYECKUe C8OIICHEA NOUEHL

UDC 633.34:631.8:631.559.2
Influence of Lime Afteraction and Continuous Application of Mineral Fertilizers on Soybean
Grain Yield and Quality in the Ryazan Region
E. V. Gureeva

The results of the experience in studying the effect of lime and the continuous application of
mineral fertilizers on the agrochemical properties of dark gray forest soil and the crop of soybean
seeds of the northern ecotype of George are presented. The experiments were carried out in the ISA
— a branch of the FSBSI FNAC VIM, located in the second agro-climatic district of the Ryazan
region in 2018-2020. The soil of the site is a dark gray forest of heavy loamy texture. Agrochemical
indicators: soil solution reaction — pHkc; 5.25, hydrolytic soil acidity (Hr) 4.92 mg-eq/100 g, humus
content — 5.3% (according to Tyurin), mobile phosphorus content — 340 mg/kg of soil (according to
Kirsanov), exchangeable potassium content — 192 mg/kg of soil (according to Kirsanov), total
nitrogen — 0.25%, easily hydrolyzable nitrogen — 122.8 mg/kg. As a result of studies, it was found
that the afteraction of lime and the continuous application of mineral fertilizers had a positive effect
on both soil fertility and yield of soybean seeds. The application of mineral fertilizers against the
background of the lime afteraction contributed to a decrease in acidity and an increase in the supply
of nutrients. Soil liming contributed to a decrease in soil acidity: when applying lime in a dose of



1.5 norms hydrolytic acidity by 0.6 units (pH), when applying 1.0 norms hydrolytic acidity — by 0.4
units (pH). The value of yield gain was directly dependent on the dose of mineral fertilizers. The
yield gain on the variants of the experiment was obtained due to an increase in the number of beans
on the plant and the number of seeds in the bean. The additional application of lime and mineral
fertilizers contributed to an increase in the crude protein content of soybean seeds. To improve the
growth and development of soybean plants in the Ryazan region, the optimal variant is the use of
mineral fertilizers in a dose of NgoPgoKgo kg active ingredient per 1ha in combination with the
application of lime in a dose of 1.5 norms hydrolytic acidity, the profitability level is 162%. The
application of an increased dose of mineral fertilizers (N125P125K125) contributes to an increase in
seed yield but the level of profitability is lower — 109.4%.

Keywords:
Soybeans, mineral fertilizers, lime, seed yield, yield structure, seed quality, soil agrochemical
properties

YK 631.51
IxoHoMHu4YecKasi IPPEeKTUBHOCTH BLIPAIIUBAHNS 3€PHOBBIX KYJbTYP B 3aBUCMMOCTH OT
TeXHOJIOTHH MX BO3/eJIbIBAHUS 0 3JIe5KHBIM 3eMJISIM B YCJI0BHsAX Bosro-BsTckoro pernona
B. B. Heenun, A. B. Heenun, K. B. Illyouna, A. I'. 3axapan, A. H. @upcoe

[TpuBomsATCS NaHHBIE O BO3ACIBIBAHWH 3EPHOBBIX KYJIBTYP Ha CBETJIO-CEPHIX JICCHBIX IOYBAX B
ycnoBusix Bonro-Bsarckoro pernoHa mo pecypcocOeperarimyuM TEeXHOJIOTHSM IPOU3BOJCTBA 3a
20162019 ronsl. IlomeBoit ombIT OBIT  3aJOKEH Ha 3AJEKHOM IOJIE  OJHOTO W3
CEJIbCKOXO3SUCTBEHHBIX Mpeanpuiatuii Huxeropoackoii o6mactu. Y CTaHOBIEHO, YTO MPUMEHEHUE
B TEXHOJOTHSIX IPOU3BOJCTBA 3EPHOBBIX KYJIBTYP CHICPAIHHOTO TOPYHYHOTO IMapa ITO3BOJIUIO
MOBBICUTH UX PEHTA0EIBHOCTH MPOU3BOACTBA HAa ECTECTBEHHOM IUIOAOPOAUHU MOUBHI Ha 15,9 1.1 1o
TpaTUIIMOHHON 00paboTKe 1mouBkl, Ha 29,0 .. — Mpu MUHUMANBHOW TexHojoruu (Mini-till) nu Ha
23,5 n.m. — npu TexHosoruu npsmoro cesa (No-till); mo a3oTHoMy MuHepansHOMY (GoHY — Ha 15,2
., 10,9 mn. u 14,4 m.n. COOTBETCTBEHHO M3y4aeMbIM TEXHOJIOTHSM. BHECEHHE MHHEPATbHBIX
ynoOpeHuil Majo BIMSIET Ha MOKazaTeidb PEHTAOEIbHOCTH MPOU3BOJICTBA 3€PHOBBIX KYIBTYp MPHU
WCIIOJIb30BAHUN TIPOMEKYTOYHONW CHACPAIBHON KyJIbTYphl (TOpYHIBI O€Joif): Tak, MPH HX
BHECEHUU, B 3aBUCHMOCTH OT TEXHOJOTMH MPOU3BOJCTBA, AHHBIM IMOKa3aTelb HAXOAWTCS B
untepBane 17,7-55,4%, a 6e3 Buecenus — 17,3-54,6%. be3 BepanuBanus cuaepaibHONU KYIbTYPBI
MPUMEHEHNE MUHEPAIbHBIX yI0OpeHui 0ojee BBITOJHO: YPOBEHb PEHTA0ETBbHOCTH MPOU3BOJICTBA
paccMaTpUBaEMBbIX CEITBCKOXO3SHUCTBEHHBIX KYJIBTYp C WX NPHMEHCHHEM ObUT B WHTEpBasie 2,5—
38,0%, 6e3 ux mpumenenus — 1,4-31,1%. Takum oOpa3om, Ha CBETIO-CEPHIX JIECHBIX IMOYBAX
Bonaro-BsTckoro pernona mpu pa3paboTKe 3aJ€KHBIX 3€Meb, C Y9KOHOMHUYECKOW TOYKU 3PEHHUS,
He0o0X0IMMO TIPUMEHSATH pecypcocOeperatomiue TexHonoruu Mini-till u No-till mpu Bo3aensiBanuu
3€pHOBBIX KYJIBTYp IO CHUIAEPATBHBIM MPOMEKYTOUHBIM TTapaM (Topuuniia 6esnas), 4To o0ecreynBaeT
PEeHTabenbHOCTh MPOU3BOCTBA Ha ypoBHE 22,7—-55,4%.

KuroueBrble ciioBa:
Tpaouyuonnas mexnonozus, Mini-till, No-till, 3epnosvie Kynromypot, yposrcaiinocms, yposeHs
penmadenbHoCmu nPOU300CMea

UDC 631.51
Economic Efficiency of Grain Crops Growing depending on the Technology of their
Cultivation in Fallow Lands in the Volga-Vyatka Region
V. V. lvenin, A. V. lvenin, K. V. Shubina, A. G. Zakaryan, A. N. Firsov

Data on the cultivation of grain crops on light-gray forest soils in the Volga-Vyatka region on
resource-saving production technologies for 2016-2019 are given. Field test was laid on the fallow



field of one of the agricultural enterprises of the Nizhny Novgorod region. It was established that
the use of green-manuredmustard fallow in grain crop production technologies made it possible to
increase their profitability of production on natural soil fertility by 15.9 percentage points for
traditional tillage, by 29.0 percentage points — with minimum technology (Mini-till) and by 23.5
percentage points — with direct seeding technology (No-till); according to the nitrogen mineral
background — by 15.2 p.p., 10.9 p.p. and 14.4 p.p., according to the studied technologies. The
application of mineral fertilizers has little effect on the profitability of grain production when using
interplahted green manure crop (white mustard): for example, when they are applied, depending on
the production technology, this indicator is in the range of 17.7-55.4%, and without application —
17.3-54.6%. Without growing green manure crop, the use of mineral fertilizers is more profitable:
the level of profitability of production of the crops under consideration with their use was in the
range of 2.5-38.0%, without their use — 1.4-31.1%. Thus, on the light-gray forest soils of the
Volga-Vyatka region, when developing fallow lands, from an economic point of view, it is
necessary to use the resource-saving technologies Mini-till and No-till when cultivating grain crops
using green-manured interplahted fallow (white mustard), which ensures profitability of production
at the level of 22.7-55.4%.

Keywords:
Traditional technology, Mini-till, No-till, grain crops, yield, level of profitability of production

YK 636.2:636.082.12
BiusiHue CKOPOCTH POCTA KMBO MACChI TEJIOK HA BOCIIPOU3BOIUTEIbHbIE KA4eCTBA KOPOB
€HHUCECKOro TUNAa KPACHO-TIECTPOM MOPOAbI
A. H. I'onyoxkos, JI. B. Egpumosa, A. A. I'onyokoe

N3ydyeHo BAMSHHE CKOPOCTH poOcCTa TENOK EHUCEHCKOro THUMa KpacHO-NECTPOMl MOpoabpl Ha
MoKa3aTeau UuX JajbHEHIIero BOCHPOM3BOJACTBA. HayuHble wuccienoBaHus HPOBEAEHBI B
wiemsaBoze KpacHosipckoro kpas. O0beKTOM Hccie10BaHUI ObUIM KUBOTHBIE €HHUCEMCKOro THIla
KpacHO-TIECTPO MOpOABI BO BCE MEPHOJBI POCTa M Pa3BUTHUS (BbIpALIUBAHMS, IPEICIYYHOTO,
CIIy4HOTO0, JJakTauuu). J{71s1 onbita noronosbe Hetenel 2019 r. poxaeHus Obl10 pa3ouTo HA 8 TPy
B 3aBUCHUMOCTH OT BO3pacTa MX IEPBOro INIOAOTBOpHOro oceMmeHenus: 10-12, 13, 14 mecsues
(ObicTpopactyume), 15, 16, 17, 18 u 19 mecsaueB (MemienHopactymue). Jlonst OplcTpopacTymux
TENOK B OOLIEM KOJUYECTBE aHAJIM3UPYEMOTo MOrojoBbs cocTaBuwia 59,3%. YcTaHOBJIEHO, UTO
MHTEHCUBHOCTh pocTa TENOK B MEpHOJ BbIpallMBaHUS BIMSET Ha UX JajbHeliee
BOCIIPOU3BOICTBO. HammyumuMu nokasarensiMyu BOCIIPOM3BOAUTENBHOM CIOCOOHOCTH OTINYAINCh
OBICTpOpACTYILKE )KUBOTHBIE: OHU MPEBOCXOANIN MEJJIEHHOPACTYIIUX 10 UHTEHCUBHOCTH POCTa OT
poxnaenust 1o ciayuku Ha 83,7 r, unu 10,7%, B nepuon ot poxaeHus 1o oréna — Ha 117 r, unm
17,8%; nmenu npenmyIiecTBo 1mo kparnoctu oceMeHenus (—0,4 y ténok u —0,2 y kopos, nimm —26,7
u —12,5%) u omnogoTBOpsieMOCTH OT mepBoro ocemenenus (89,1% u 85,7%; +22,7% nynkra, unu
34,2 u 36,0%); no unuaekcy miuonoBuToctd (Ha 3,5 exn.) u Bbixoxy TensaT (Ha 0,9% mnyHKTa).
PesynbpraThl ucciegoBaHuil MOryT OBITh NPUMEHEHBI B CEJIEKIIMOHHOM IIpOIEcce C KPYIMHBIM
poratbIM CKOTOM €HHMCEMCKOrO THIA KpPacHO-NECTPOM NOpPOABI B XO3SMCTBAX C WHTEHCUBHOMN
TEXHOJIOTUEHN POU3BOICTBA MOJIOKA.

KuaroueBnle ciioBa:
Enuceiickuit mun Kpacho-nécmpoit nopoovl, UHMEHCUBHAA MEXHOI02UA BbIPAUUBAH U METOK,
KOpoea, 60cnpou3eo0umesibHbvle KAUecmea, IHepeus pocma



UDC 636.2:636.082.12
Growth Rate Influence of Heifers’ Body Weight on the Reproductive Qualities
of the Yenisei type Red-Motley Breed Cows
A. 1. Golubkov, L. V. Efimova, A. A. Golubkov

The influence of the growth rate of the Yenisei type Red-Motley breed heifers on the indicators of
their further reproduction was studied. Scientific research was carried out on the breeding farm of
the Krasnoyarsk Territory. The object of research was animals of the Yenisei type of Red-Motley
breed during all periods of growth and development (rearing, pre-breeding, breeding, lactation). For
the experiment the population of bred heifers born in 2019 was divided into 8 groups, depending on
the age of their first fruitful insemination: 10-12, 13, 14 months (fast-growing), 15, 16, 17, 18 and
19 months (slow-growing). The share of fast-growing heifers in the total number of analyzed
livestock was 59.3%. It has been established that the intensity of the growth of heifers during the
growing season affects their further reproduction. The best indicators of reproductive ability were
distinguished by fast-growing animals: they exceeded the slow-growing in terms of growth
intensity from birth to mating by 83.7 g, or 10.7%, in the period from birth to calving — by 117 g, or
17.8%; had an advantage in the frequency of insemination (0.4 in heifers and —0.2 in cows or —
26.7 and —12.5%) and fertilization from the first insemination (89.1% and 85.7%; +22.7% of the
point, or 34.2 and 36.0%); by fertility index (by 3.5 units) and calves output (by 0.9% of the point).
The results of the studies can be applied in the selection process with cattle of the Yenisei type of
Red-Motley breed on farms with intensive milk production technology.

Keywords:
Yenisei type of Red-Motley breed, intensive technology for growing heifers, cow, reproducing
qualities, growth energy

V]IK 636.22.28.082
Hcnosab3oBaHue njieMeHHbIX ObIKOB FOJIITHHCKOH Mopoabl B Bosoroackoii odaactu
T. B. J/Ienéxuna, @. P. bakaiu, O. IO. Ilanypuna

IIpencraBieH pe3ysibTaT UCIOIb30BAHUS TOJIIMITHHCKUX OBIKOB B YCJIOBUSX Bomoroackoii obmactu.
[lenb aHHOTO HCCIEIOBaHUS 3aKIIOYAeTCs B aHAIM3€ MOKas3aTeledl MOJIOYHOW MPOAYKTUBHOCTH
KOpOB-JIouepell pa3HbIX IJIEMEHHBIX OBIKOB 3a MEPBYIO JAKTALMIO B YCIOBHUSX OJHOIO U3
wiemM3aBoioB Bonoroackoit oGnactu. MatepuanaoM JUisi MCCIEAOBAHUS TOCTY)XWIN JaHHbIE
IUIEMEHHOro yuéra, a Taoke 6aza «CEJIEKCy, ucnonb3yromascs B X03sicTBe. Y CTaHOBJIEHO, YTO
KOPOBBI-I04YE€pH  4EPHO-MIECTPON MOPOJABI XApaKTEPU3YIOTCSI BBICOKMM YPOBHEM MOJIOYHOM
MPOAYKTUBHOCTH 32 MEPBYIO JIAKTALIMIO C BHICOKUMH MOKA3aTeIsIMU MacCOBOM JOJIM JKUpa U Oelka,
YTO, HECOMHEHHO, OTPa)KaeT BbICOKUN YPOBEHb CEJIEKIIMOHHOM pabOThl CIIEHUATNCTOB MIJIEM3aBO/IA.
Jlyymum nnemeHHbIM ObikoM suHMHM Buc bak Aimman 1013415 sBasercs Obik  JlockaHo
107359040, ymout 3a 305 cyTok mnepBoM JakTamuu mgodeped cocraBiser 10266 kr Monoka ¢
MaccoBoi noneit xxupa 3,90% u maccoBoii moneit 6enka 3,29%. AHalu3 MOTOMKOB OBIKOB JIMHUU
MoutBuk Yudreitn 95679 nokasan, 4yTo Jy4ylIUM MJIEMEHHBIM OBIKOM B IpeeNiax JAaHHOM JIMHUU
apisieTca Oblk Mapanonna-M 466685, ynoit nouepeit koToporo paBeH 9864 Kr MoJioKa ¢ MacCOBOM
nonmer ckmpa u Oenka 3,82 um 3,17% COOTBETCTBEHHO. AHANW3 TIOKa3aTelied MOJIOYHOU
MPOAYKTUBHOCTH MOTOMKOB ObIkOB TMHMU Pedexin Cosepunr 198998 no3sonui caenaTs BHIBO/,
YTO JIYYIIIUM TUIEMEHHBIM OBIKOM 3TOM JuHUU siBisieTcst ObIk Jlayractap 106739810, ynoii nodepeit
KoToporo coctasisieT 9740 xr mMosioka ¢ MaccoBoi goneit xupa 3,98% u maccoBoit moneit 6enka
3,28%. Takum o0Opa3zoM, CeJNeKIMOHEpaM YAAJIOCh CO37aTh B IUIEM3aBOJE CTAOMIBHOE CTaIo C
BBICOKOM MOJIOYHOW IPOAYKTHUBHOCTBIO KOPOB 4E€PHO-NIECTpOM mopoxabl. B pesymnbrarte
MCIOJIb30BaHUs FeHO(OHAA TONITHHCKOW MOPOABI KOPOBBI-MEPBOTENKH YEPHO-NIECTPOIl MOPOIBI



HUMCIOT BBICOKyIO HpO,Z[yKTI/IBHOCTI: C IO0CTAaTOYHO BBICOKMMMH ITOKA3aTCIISIMU MaCCOBOfI 0JIN )KI/Ipa )41
Oelka.

KuroueBnle cioBa:
Yépuo-nécmpasa nopooa, niemeHHbvle ObIKU, 20TUWIMUHCKAA NOPOOA, YOO, MACCO8asA 00
Hcupa, maccosasn 0011 deaka

UDC 636.22.28.082
The Use of Holstein Breed Breeding Bulls in the VVologda Region
T. V. Lepyokhina, F. R. Bakay, O. Yu. Papurina

The result of using Holstein bulls in the conditions of the VVologda region is presented in the article.
The purpose of this study is to analyze the indicators of daughters' lactation performance of
different breeding bulls for the first lactation in the conditions of one of the stud farms of the
Vologda region. The material for the study was the pedigree records data, as well as the base
"SELEKS" used on the farm. It has been established that the daughters of the black-and-white breed
are characterized by a high level of lactation performance for the first lactation with high rates of
weight content of fat and protein, which undoubtedly reflects the high level of selection work of the
specialists of the breeding farm. The best breeding bull of the Vis Back Ideal 1013415 line is the
Loscano bull 107359040, milk yield for 305 days of the first lactation of daughters is 10266 kg of
milk with a weight content of fat 3.90% and a weight content of protein 3.29%. Analysis of the
offspring of bulls of the Montvik Chieftain 95679 line showed that the best breeding bull within this
line is the Maradonna-M 466685 bull, whose daughters’ milk yield is 9864 kg of milk with a fat and
protein weight content of 3.82 and 3.17%, respectively. Analysis of the indicators of lactation
performance of the offspring of bulls of the Reflection Sovereign 198998 line made it possible to
conclude that the best breeding bull of this line is the Lautastar 106739810 bull, whose daughters’
milk yield is 9740 kg with a fat weight content of 3.98% and a protein weight content of 3.28%.
Thus, the breeders managed to create a stable herd with high milk productivity of black-and-white
cows on the stud farm. As a result of using of the Holstein breed gene pool first-calf heifer cows of
the black-and-white breed have high productivity with rather high indicators of the weight content
of fat and protein.

Keywords:
Black-and-white breed, breeding bulls, Holstein breed, milk yield, weight content of fat, weight
content of protein

YK 636.064.6,636.235
PocTt 1 pasBuTHE PEMOHTHOT0 MOJIOJHSIKA TOJIITHHCKOIN MOPOABI
B AO «Ilitem3aBon SIpociaBka»
P. B. Tamaposa, A. C. Epmuniun

[TpuBeeHBI pe3ybTaThl aHAIN3A TTOKA3aTeIeH POCTa W Pa3BUTHS PEMOHTHBIX TEJIOK B ITOMYJISITUN
KUBOTHBIX TOJIITHHCKONH TOPOJIbI, MOMYUYEHHBIX OT WMIIOPTHBIX KOPOB JIaTCKOM CENeKIUU B
XO035UCTBEHHBIX YCIOBHSX IieM3aBoaa SpocnaBckoii obmactu. ChaenmaHa oIleHKa aganTalldOHHOM
CIOCOOHOCTH OTHX JKMBOTHBIX Ha TPOTSHKEHUHM TISTH TIOKOJIEHUH JOYEpPHEro MOTOMCTBA.
VY cTaHOBNIEHO, YTO MOJIOJIHSAK UMEI KPYIHYIO KHUBYI0 Maccy (oT 27,00-31,08 kr mpu poxaeHUU 10
386,08-403,65 xr B Bo3pacte 18 mecsreB) u BbICOKYI0 sHepruto poctra (ot 143,62-130,32% B
HayalbHBIA mepuon 10 24,72-33,22% B KOHIIE HAONIOACHUI), KOTOpPHIE HW3MEHSUIHCH IO
BO3PACTHBIM MepuoiaM HepaBHOMEpHO. CaMblii MHTEHCUBHBIA POCT TEIKU MMENH B BO3pacTe OT 6
10 10 MecsiueB — cpelHeECYTOUHbIE TPUPOCTHI focturanu 746,30-867,54 r B cpennem, 3ateMm K 12
MecsiaM Tokazatenu cHuxkanmuch 10 623,33-700,00 r (mo mokoJieHUsIM) MO MPUYKUHE TOJIOBOTO



CO3pEeBaHMs KMBOTHBIX U INEpecTpoiiku opranu3ma. Hanbospime 3HaYeHHsS NOKa3aTenel >KUBOM
Macchl MPU NEPBOM OCEMEHEHMH HAOIIOAANUCh Y PEMOHTHBIX TEIOK MOCIEAHUX MOKOJIEHU — OT
392,60 mo 403,65 kr B cpemHeM MO TOKOJCHHsSIM. [IpM 3TOM >KMBOTHBIC CTAaHOBHWJIACH Ooliee
CKOPOCIIEIIBIMU C KaXKIBIM TOCIIEAYIOIIMM TTOKOJICHHEM — oT 528 maHelt (wm 17,6 Mecsia) B mepBoM
nokosieHuu 110 474 aueit (mnmm 15,8 mecsua) B nsatoM. [1oiokuTENbHYIO TUHAMUKY TTOKa3aTesen
pocTa W pa3BUTUS PEMOHTHOTO MOJOJHSKA, IOJIYYEHHOTO OT HMIIOPTHBIX KOpPOB JAaTCKOM
CEJICKIIMU, B TMISITH TIOKOJICHMSIX MOXHO OLIEHUTh Kak II0Ka3aTejlb IOCTENeHHOW aJanTaliuu
TOJILITUHCKOI'O CKOTA K X031 CTBEHHBIM YCIOBHUAM IIPEATIPUSITHS.

KuaroueBnle ciioBa:
Pemonmuulit MON0OHAK, 20IUWIMUHCKAA NOPOOA, O0AMICKAA CeleKyus, NoKazameau pocma u
pazeumust, U3MEHYUBOCMb NPU3HAKO8, A0ANMAUUOHHAA CROCOOHOCHb

UDC 636.064.6,636.235
Growth and Development of the Holstein Breed Herd Replacements
in AO ""Breeding Farm Yaroslavka™
R. V. Tamarova, A. S. Ermishin

The results of the analysis of the growth and development indicators of replacement heifers in the
population of Holstein animals obtained from imported Danish breeding cows in the economic
conditions of the Yaroslavl region breeding farm are presented. An assessment of the adaptive
ability of these animals for five generations of daughter offspring has been made. It was found that
the young had a large live weight (from 27.00-31.08 kg at birth to 386.08-403.65 kg at the age of
18 months) and high growth energy (from 143.62-130.32% at the initial period up to 24.72-33.22%
at the end of observations), which varied unevenly over age periods. The heifers had the most
intensive growth at the age of 6 to 10 months — daily live weight gain reached 746.30-867.54 g on
average, then by 12 months the indicators decreased to 623.33-700.00 g (by generations) due to
puberty animals and restructuring of the body. The highest values of live weight indicators during
the first insemination were observed in replacement heifers of the latest generations — from 392.60
to 403.65 kg on average for generations. At the same time, the animals became more early maturing
with each subsequent generation — from 528 days (or 17.6 months) in the first generation to 474
days (or 15.8 months) in the fifth. The positive dynamics of the growth and development indicators
of replacement young animals obtained from imported Danish breeding cows in five generations
can be assessed as an indicator of the gradual adaptation of Holstein cattle to the economic
conditions of the enterprise.

Keywords:
Herd replacements, Holstein breed, Danish selection, growth and development indicators,
variability of characteristics, adaptive ability

YJIK 636.2.034:636.2.082
OuneHka ypoBH# peajn3anui OMOJOrH4eCKOro NOTEHIHAIAa Y KPYIIHOTO POraToro CKota
KOCTPOMCKO# MOPOABI C Pa3JIHYHBIMH A/U1eJIbHBIMH BADUAHTAMM IFeHA KAINNAa-Ka3enHa
A. A. Yauyxuu, H. C. bapanosa

OnnuMm u3 HamOosee neHHBIX JIHK-mapkepoB, mo3BOJSIONMIMX BECTH HAMPABICHHYIO CEJICKIIHIO,
SIBJISIETCS] T€H Kalla-Ka3enHa, CBS3aHHBIM C CHIPOMPUTOAHOCTHIO MOJIOKa. Ha HacTosmuii MOMEHT
W3BECTHO 7 aiyened Kanma-kazewHa. Yamie Bcero BcTpewarorcss amienu A u B. Panom
UCCIIeIoBaTeNell yCTAaHOBJIIGHA ycTOWYMBas CBsS3b B-amnens ¢ HECKONBKUMH  XO3SHCTBEHHO
LHCHHBIMH TIPpU3HAKaMM, BJIIUAIOOIMMHU Ha KAa4€CTBO, KOJMYCCTBO ITOJTYyHAacMOI'0 MOJIOKa H BBIXOJ
celpa. KpymHbiii poraTelif CKOT KOCTPOMCKOW MOPOABI 00JaaeT OTIWYUTEIbHBIM KaueCTBOM



MOJIOYHOHM TPOAYKIIMH, UICATHHO MOIXOSIINM JIJIsi IPUTOTOBIEHUS TBEPIBIX CHIPOB. JKUBOTHBIE
ATOW TOPOABI OTIUYAIOTCS BBICOKOW YAaCTOTOM BCTPEYAEMOCTH JKeJaTelbHOTro TreHoTtuma BB.
CenexkimonHass paboTa ¢ JaHHOW MOPOJOW, OPUEHTUPOBAHHAS HA BBISBICHUE IKEIATEIHHOTO
TCHOTHIIA IO Kalllla-Ka3euHy, OyAeT CrnocoOCTBOBATH YIYUIICHUIO PeaU3allid TeHETUYSCKOTO
MOTEHIIMAa KUBOTHBIX. OJHAKO, MPH TMEPEOPUSHTHUPOBAHUU CTaJ, HEOOXOAUMO HMETh YETKOE
NPEJCTaBICHHE O TOM, KaKO€ BIIMSHUE MOXKET OKa3blBaTh TI'E€HOTUI II0 Kalla-Ka3euHy Ha
KOJIMYECTBEHHBIC Y KQ4eCTBEHHBIC TTOKA3aTEIM MOJIOYHOM MPOTYKTUBHOCTH M HACKOJIBKO CHUIIBHON
Oyzet pa3Hula B 3PPEKTUBHOCTH UCIIOIH30BAHNUS KUBOTHBIX TE€X HIIM HHBIX T€HOTUIIOB. [1J1s1 3TOTO
mpeajaraeTcs  MCMHOJb30BaTh  KOI(PQUIIMEHTHI,  ONPEICISIIONINEe  YPOBEHb  pealu3alud
ounonornueckoro norennuaia, takue kak bOK, KbII, FCR u GFE. B cratbe npuBeneno cpaBHeHHe
MoKasaresiei TaHHbIX KOA((UIIMEHTOB Y KOPOB C pa3HBIMU T€HOTHUIIAMU T0 TeHY Kamma-kazenHa. B
pe3yibTaTe HMCCIECOBAHUN YAajIOCh YCTAaHOBUTH, 4TO pasHHUIla B Kodpdunmenrax BOK mexmy
renotuniom BB u AA cocrasuna 20,35% u 18,44% — mexny BB u AB. Ilpu stom ko3 durment
FCR y BB 6bu1 Ha 0,23 kT Oonbire, yem y AA.

KiroueBble cj10Ba
Kocmpomckaa nopooa, ouonozuueckuit nomenyuan, b3K, KbIl, FCR, GFE, cyxoe semecmeo,
COMO, kanna-ka3zeun

UDC 636.2.034:636.2.082
Assessment of the Biological Potential Realization Level in Cattle of the Kostroma Breed with
Different Allelic VVariants of the Kappa-Casein Gene
A. A. Chaitskiy, N. S. Baranova

One of the most valuable DNA markers that allow direction selection is the kappa-casein gene
associated with the cheesiness of milk. At the moment 7 alleles of kappa-casein are known. Alleles
A and B are most often found. A number of researchers have established a stable relation of the B
allele with several economically valuable signs that affect the quality, amount of milk received and
cheese output. Cattle of the Kostroma breed have a distinctive quality of dairy products, ideal for
the preparation of hard cheeses. Animals of this breed are characterized by a high frequency of
occurrence of the desired BB genotype. Selection work with this breed aimed at identifying the
desired genotype for kappa-casein will contribute to improving the realization of the genetic
potential of animals. However, when reorienting herds it is necessary to have a clear idea of what
effect the kappa-casein genotype can have on the quantitative and qualitative indicators of milk
productivity and how strong the difference in the effectiveness of using animals of certain
genotypes will be. To do this it is proposed to use coefficients that determine the level of realization
of biological potential such as BEC, BUC, FCR and GFE. The article provides a comparison of the
indicators of these coefficients in cows with different genotypes for the kappa-casein gene. As a
result of the researches it was possible to establish that the difference in BEC coefficients between
the BB and AA genotype was 20.35% and 18.44% between BB and AB. At the same time, the FCR
coefficient of BB was 0.23 kg more than that of AA.

Keywords:
The Kostroma breed, biological potential, BEC, BUC, FCR, GFE, dry matter, SOMO, kappa
casein

YK 636.082/23.02
Bausinue reHOTHIIA MOJIOAHAKA KPYITHOIO POraToro CKOTa HA MUKPOCTPYKTYPY KOKH
B. H. Kocunoe, H. B. Muponoea, I'. ®@. /lamweinosa, A. M. Kanumynnun, E. H. /Tux

[TpuBoasATCS pe3ynbTaThl U3YYEHUs] TUCTOJIOTMYECKOTO CTPOEHUS KOXKH YHCTOIMOPOAHBIX OBIYKOB
yépHo-néctpoit mopossl (I rpymma), moMecHbIXx ObukoB 1/2 u€pHo-néctpas X 1/2 roJmTHHCKAS



(I rpynma), yrucTOMOPOHBIX OBIYKOB-KacTpaToB uépHo-néctpoii mopoas! (11l rpymnma), momecHbIx
ObIukoB-KacTpaToB 1/2 uépHo-méctpas X 1/2 rommruuckas (IV rpymma). YCTaHOBICHO, YTO C
BO3pacTOM TOJIIMHA KOXHU B ILEJIOM, TaKk M €€ OTHENbHBIX CIOEB IOBBIIANACH y BCEIrO
MOJONBITHOTO  MoyioAHska. [lpuuéM 1o Temmy yBeJWYeHHs OOLIEH  TOJIIMHBI  KOXKHU
YUCTONOPOJHBI MOJIOAHSK THPEBOCXOAMJI IIOMECHBIX CBepcTHUKOB Ha 3,05-3,99%. Orto
o0ecneunsio MPeuMYIIEeCTBO YHCTOMOPOAHBIX OBIUKOB M OBIYKOB-KACTPaTOB HaJl MOMECHBIMU
CBEPCTHUKAMH I10 O0IIEH TOJIIMHE KOXH, KOTopoe 3umoii (B 12 mec.) coctaBmsuio 21,4-41,2 Mkm, a
netom (B 18 mec.) — 125,9-178,5 mxm. IIpu 3TOM KacTparus ObIYKOB CIIOCOOCTBOBAJIa CHUYKEHHUIO
WHTEHCUBHOCTH HapallMBaHUsS TOJIIMHBI KOXH Kak y 4YucTomopoianbix (Ha 2,41%), Tak u
nomecHbIX (Ha 3,35%) ObrukoB-KacTpaToB. C BO3pacToM OTMEYAIOCh CHH)KEHUE KOJIMYECTBA BOJIOC,
CAJIbHBIX W MOTOBBIX ke€3 Ha 1 kKB.MM. UHCTOMOPOHBIC OBIYKUA U OBIYKH-KACTPATHI OTIMYAIHACH
JIYYIIMM Pa3BUTHEM PETUKYJISIPHOTO CJIOA M MPEBOCXOJUIM MOMEceld B 3UMHUHN mepuoj Ha 21,4—
27,2 MKM, B JIeTHUH ce30H roaa — Ha 103,8-98,9 MM npu nuaupyomem mnoyoxeHnu 0srakoB | u |l
rpymi. XapakTepHo, 4YTo yucTonopoanbiii MmosoAaHsk | u Il rpynn npeBocxoawmn nomeceit Il u IV
Ipyni o AUaMeTpy KOJUIAr€HOBBIX BOJIOKOH PETHKYJSPHOIO CJI0sl AepMbl 3uMoii Ha 3,18 u 2,49%
COOTBETCTBEHHO, JieToM — Ha 7,09 u 5,67%. Ilpuuém ObIYKU-KAacTpaThl YCTymaiu OblUKaM IO
BEJIMYMHE aHAJIM3UpyeMoro mnokaszarens. OLEHKa NapaMeTpoB CTPYKTYPHBIX 3JIEMEHTOB KOXKU
MOJIO/IHSIKA PAa3HBIX T€HOTUIIOB CBUAETEILCTBYET O JOCTATOYHO BBICOKOW aJanTallMOHHOU
IUIACTUYHOCTH OpraHU3Ma.

KiroueBsle cioBa:
Cromoeoocmeo, uépno-nécmpas nopooa, nOMecu ¢ 20NUWmuHamu, ObluKu, ObIYKU-KACMPAmbl,
MUKDPOCIMPYKIYPA KOXHCU

UDC 636.082/23.02
Influence of the Young Cattle Genotype on the Microstructure of the Skin
V. 1. Kosilov, I. V. Mironova, G. F. Latypova, A. M. Kalimullin, E. N. Dick

The results of studying the histological structure of the skin of purebred black-and-white bulls
(group 1), crossbreed bulls 1/2 black-and-white x 1/2 Holstein (group Il), purebred castrated bullates
of black-and-white breed (group IlI), crossbred castrated bullates 1/2 black and motley x 1/2
Holstein (IV group) are given. It was established that with age the thickness of the skin as a whole,
as well as its individual layers, increased in all experimental young cattle. Moreover, in terms of the
rate of increase in total skin thickness, purebred young cattle were superior to their crossbreed
herdmates by 3.05-3.99%. This provided the advantage of purebred bulls and castrated bullates
over crossbreed herdmates in terms of total skin thickness, which in winter (at 12 months) was
21.4-41.2 microns, and in summer (at 18 months) — 125.9-178, 5 microns. At the same time, the
castration of young bulls contributed to a decrease in the intensity of skin thickness buildup both in
purebred (by 2.41%) and crossbred (by 3.35%) castrated bullates. With age, there was a decrease in
the number of hair, sebaceous and sweat glands by 1 mm?. Purebred young bulls and castrated
bullates were distinguished by the best development of the reticular layer and exceeded crossbreeds
by 21.4-27.2 microns in winter, and by 103.8-98.9 microns in the summer season with the leading
position of young bulls of groups I and I1. It is characteristic that purebred young animals of groups
I and 111 was superior to crossbreeds of groups Il and IV in terms of the diameter of collagen fibers
of the reticular layer of the dermis in winter by 3.18 and 2.49%, respectively, in summer — by 7.09
and 5.67%. Moreover, castrated bullates were inferior to young bulls in terms of the analyzed
indicator. Evaluation of the parameters of the skin structural elements of young animals of different
genotypes indicates a fairly high adaptive plasticity of the body.

Keywords:
Cattle breeding, Black-and-White breed, crossbreeds with Holstein, young bulls, castrated
bullates, skin microstructure



V]IK 637.05:636.2.034
Biusinue KopMJIeHHsI KOPOB HA Ka4YeCTBO U XUMHYECKHA COCTaB MOJIOKA
M. B. Cmenanosa, H. I'. Apavikos, E. M. Jlanuna

B nacrosimiee Bpemsi IpH BBICOKOM YPOBHE TEXHOI'€HHOI'O 3arpsi3HEHUs OKPY’KaIOLIEH Cpenbl ¢
y4€TOM HEAOCTATOYHOW arpoTeXHUYECKON KyJIbTYphl MPU MPOU3BOACTBE MPOAYKIIUN HAOIIOAAETCS
TEHJCHIMSI K YBEIMYEHUIO 3arpsi3HEHUs IUIIEBOIO ChIPpbS W NPOAYKLMHM PACTUTEIBHOTO U
KUBOTHOTO TPOMCXOXKJIEHUS, B TOM 4YHUCIEe U TsDKEIbIMU MeTautlamu. llenb uccinemoBaHust —
BBISIBJICHME BIIMSIHMSI palliOHa IMTAHMUS KOPOB Ha KauyeCTBO M XUMHUYECKMH COCTaB MOJIOKA
nuTheBoro. Mukpoasnementsl Zn, Cu, Fe, Cd u AS CIOCOOHBI KyMyJIHPOBaTbCS B KOPMOBBIX
COCTaBaXx B KOHLUEHTPALUAX, IPEBBILIAIOLIIMX MAaKCUMaJIbHO JOMYCTUMBIH ypoBeHb (M/Y)
(HanOopliiee KOJIWYECTBO OTKJIOHEHUH ycTaHOBJIEHO B oTHomieHuu Fe — 60,0% KOMIOHEHTOB).
CxapMiIMBaHUE TaKWX KOPMOB JIOMHBIM KOpOBaM B COCTaBE pallMOHA, C YYETOM MOCTYIJICHUS U3
BHEIIHEH cpejibl, MPUBOAUT K BCACBIBAHHUIO ATHX 3JIEMEHTOB B KPOBb B KOJIMUECTBE, MPEBBIILIAIOLIEM
npenensl  (pU3UOJIOrMYECKOW HOPMBI OpraHM3Ma >KUBOTHOTO, W3 KPOBM OHHM MHUTPUPYIOT B
MPOJYKIHIO (MOJOKO). AHalu3 3JEMEHTHOIO COCTaBa palfoHa MoKa3ajd HecOaTaHCUPOBAHHOCTh
MOCTYIUICHUSI — MPEBBIIICHUE PEKOMEHyeMbIX 3HadeHui: Zn — B 55,56 paza; Cu — B 3,33-40 pa3;
Fe — B 2,96-19,71 pa3a; Pb — B 6 pa3 Hibke pekoMeHayeMoi cyTouHoi notpednoctu. Cd ¢ nurei
IIOCTYAeT B MpeJesiax CyTOYHOM MOTpeOHOCTH, a AS — Ha BEpXHEHW IpaHUIE PEKOMEHIyEeMOM
HOpMBbl. Ho Murpamusi uccienyeMbIx 3JIE€MEHTOB B MOJIOKO BBIIIE YCTAHOBJIEHHBIX MpeneIbHO
nonyctuMblx KoHueHtpauuit (IIJIK) B oTHomeHum mnoymoTaHTOB HeE BbisiBieHa. Mcciemyemoe
MUTHEBOE MOJIOKO COOTBETCTBYET KAadeCTBY IO OPraHOJEHNTHUYECKUM, (PUIUKO-XUMHUECKUM H
MHUKpO3JIEMEHTHBIM IIOKa3aTesissM. B X03slicTBE PEKOMEHJOBAaHO NIPOBOAUTH MOHUTOPHHIOBBIE
UCCIIEIOBAHMS IO OMNpPENEICHUIO YPOBHS HAKOIUIEHUS XUMHYECKHX OJJIEMEHTOB B OOBEKTax
OKpY’)Karolllel cpelapl JUisi TOYHOIO YCTAHOBJIEHHS CYTOYHOI'O IIOCTYIUIEHHS KCEHOOMOTHKOB,
pacIiupuTh TEpeYeHb HCCIEAYEMBIX MHUKPODJIEMEHTOB B MPOAYKIMH M JOMNOJHUTH PAalMOH
MUIIEBBIMA  100aBKaMH, TPENSATCTBYIOIIMMH KyMYJISIIUM TOKCHMKAaHTOB B OumocyOcTpatax u
MUTpAIUU B TUTHEBOE MOJIOKO.

KuaroueBnle ciioBa:
Iumuesoe monoko, kopmaenue KPC, opeanonenmuueckue u puzuko-xumuueckue nokazameJu,
MUKPOITIEMEHMbl, MANHCENbLE MEMATbl, CYNMOYHOE NOCHYNICHUE

UDC 637.05:636.2.034
Influence of Feeding Cows on the Quality and Chemical Composition of Milk
M. V. Stepanova, N. G. Yarlykov, E. M. Lapina

Currently, with a high level of technogenic pollution of the environment, taking into account the
insufficient agricultural culture in the production of products, there is a tendency to increase the
pollution of food raw materials and products of vegetable and animal origin, including heavy
metals. The goal of the research is to identify the influence of the diet of cows on the quality and
chemical composition of drinking milk. Trace elements Zn, Cu, Fe, Cd and As are able to cumulate
in feed compositions at concentrations exceeding the maximum permissible level (MPL) (the
largest number of deviations was set in relation to Fe — 60.0% of components). Feeding such feeds
to milk cows as part of the diet, taking into account the supply from the external environment, leads
to the absorption of these elements into the blood in an amount exceeding the limits of the
physiological norm of the animal's body, from the blood they migrate to production (milk).
Analysis of the elemental composition of the diet showed an imbalance in receipt — exceeding the
recommended values: Zn — 55.56 times; Cu — 3.33-40 times; Fe — 2.96-19.71 times; Pb is 6 times
lower than the recommended daily requirement. Cd with food comes within the daily requirement
and the As at the upper limit of the recommended norm. But the migration of the examined
elements into milk above the established maximum permissible concentrations (MPC) in relation to



pollutants has not been revealed. The drinking milk under investigation corresponds to the quality
according to organoleptic, physicochemical and microelement indicators. It is recommended to
conduct monitoring studies on the farm to determine the level of accumulation of chemical elements
in environmental objects in order to accurately establish the daily intake of xenobiotics, expand the
list of examined trace elements in products and supplement the diet with food additives that prevent
the cumulation of toxicants in bio-substrates and migration to drinking milk.

Keywords:
Drinking milk, cattle feeding, organoleptic and physicochemical indicators, trace elements, heavy
metals, daily intake

YK 637.5.04:637.54
DU3MKO-XUMHYECKHH COCTaB MsICA UBIIIAT-0POiljiepoB NMPH UCNOJIb30BAHUH NIPOOHOTHKA
«Spocui»
O. B. Qununckas, A. C. Bywkapéea, E. I. Ckéopuyosa, A. B. Konosanoe

PaccmoTpensl mokazaTenu MsICHOW MPOAYKTUBHOCTH U (PU3UKO-XUMHUUYECKUN COCTaB MscCa IIBITUISAT-
opoitiepoB kpocca ROSS 308 npu npuMeHeHnH MpoOHoTHYECKOTo Ipernapara «Spocumy». JlobaBka
JaBasiach LbIIIATaM-Opoitnepam BMecte ¢ Bojoi B konuuecTe 0,2 mi/kr (I onbitHast rpynmna) u 0,6
wir/kr (Il ombITHas rpynma) >kMBOM Macchl. MarepuanoMm Ui HCCICIOBAHUN CIYXHJIU TYIIKH,
MOJIyYEHHBIE TMOCie YO00s UBIUIAT-OpoiijepoB B Bo3pacte 45 paHeil. BwiaBneHsl oTinuus
COJIepKaHUS MBIIICYHOM TKaHU B TYIIKaxX ITHI: y LBIUIAT [EPBOM ONBITHOM TIPYIIIBI JTaHHBIN
nokasarenb ObL1 BbIlie Ha 4,1%, a y BTopoil — Ha 3,1%, yeM y aHaJIOroB M3 KOHTPOJIBHOM TPYIIIIHI.
HccnenoBan (U3NKO-XUMHYECKHI COCTaB «OEJIOro» M «KPACHOTO» MscCa IBIIUIAT, €ro aHalu3
MO3BOJISIET CIENATh BHIBOJ O MOJIOKUTEIHHOM BIUSHUU MPOOMOTHKA HAa aKTUBALIMIO CHHTE3a OerKa.
[IpencraBieHbl pacy€Thl YHEPreTHUECKON M MUTATENbHON IEHHOCTH TPYAHBIX U HOXKHBIX MBIIII]
UBIIUIAT PU IPUMEHEHUH TIPoOHOTHKA «SIpocui». JJoCTOBEPHBIX OTJIMYMI B JaHHBIX MOKa3aTeNAX
MEXJy KOHTPOJIBHOM M OIBITHBIMH TpynnamMu He oOHapykeHo. MaccoBasg pgonst Oenka oOT
MUATATEILHON IIEHHOCTU BHIIIE B TEPBOM ONMBITHOW Tpynme. [lomydeHHble pe3ynbTaThl (U3HKO-
XMMHUYECKOI0 COCTaBa Msca OpoHiIepoB MOATBEPIWIN MOJOXKHUTEIbHOE BIUSHHE MPOOMOTHKA Ha
UCCIIEIOBaHHbIE TTOKA3aTelH.

KiroueBnle ciaoBa:
Du3uKo-XumMuyecKuil  cocmag, MaACo 0OpounepPos, IHepPzeMuUUecKas UYEeHHOCmb MAcd,
numamenvHas YEeHHOCMb MACA, RPOOUOMUK, 2DYOHbLE MbLUIYDL, HOHCHBLE MbLUAYbL

UDC 637.5.04:637.54
Physicochemical Composition of Broiler Chicken Meat when Using the Probiotic ""Yarosil*
O. V. Filinskaya, A. S. Bushkareva, E. G. Skvortsova, A. V. Konovalov

Meat productivity indicators and physicochemical composition of meat of broiler chickens of the
ROSS 308 cross with the use of the probiotic preparation "Yarosil" are considered. The supplement
was given to broiler chickens together with water in an amount of 0.2 ml/kg (I experimental group)
and 0.6 ml/kg (Il experimental group) of live weight. The material for the research was carcasses
obtained after slaughtering broiler chickens at the age of 45 days. Differences in the content of
muscle tissue in the carcasses of birds were revealed: in chickens of the first experimental group
this indicator was higher by 4.1%, and in the second — by 3.1% than in the analogs from the control
group. The physicochemical composition of the "white™ and "red" chicken meat has been studied,
its analysis allows us to conclude that the probiotic has a positive effect on the activation of protein
synthesis. Calculations of the energy and nutritional value of the pectoral and leg muscles of
chickens when using the probiotic "Yarosil" are presented. There were no significant differences in
these indicators between the control and experimental groups. The mass fraction of protein from the



nutritional value is higher in the first experimental group. The obtained results of the
physicochemical composition of broiler meat confirmed the positive effect of the probiotic on the
investigated parameters.

Keywords:
Physicochemical composition, broiler meat, energy value of meat, nutritional value of meat,
probiotic, pectoral muscles, leg muscles

YK 517:636.03
CoBpeMeHHbIE METObI MATEMATHYECKOI0 AHAJIN3A U UX IPUMEHEeHue
B pPellieHNH 32/1a4 T€XHOJIOTHH TOYHOI0 sKUBOTHOBO/ACTBA
A. JI. Bykanoe

[IpencraBneHpl HEKOTOPBIE HANPABJICHUS  HCIOJIB30BAHMS  HEUPOHHBIX  CETEHM, TI'€HETHKO-
MaTeMaTUYE€CKOM ONTUMHU3ALMA M TEHETHYECKOTO0 MOHUTOPUHIA CTaJl CeJIbCKOXO3SHCTBEHHBIX
KUBOTHBIX JIJISl PELIEHUs 300TEXHUUYECKUX 3a/lad U 0OOCHOBAHO NMPUMEHEHUE TEXHOJOIMH TOYHOTO
KUBOTHOBOJCTBA. Llenb wHccrnenoBaHui — MPOBECTH aAHAIMW3 MCIONb30BAaHUS BBIUMCIUTEIbHBIX
CHCTEM, IIOCTPOCHHBIX Ha aJITOPUTMaX HEHPOHHBIX CETEH, FTeHETUKO-MaTEMATUYECKON ONTUMH3AINH,
B PELLEHUU 337a4 TEXHOJIOTUH TOYHOTO KUBOTHOBOJACTBA. VccnenoBaHus MpOBOJUINCH B OJTHOM M3
IUIEMEHHBIX X03sHcTB OpenOyprckoit obmactu u B pecypcHom Inentpe ®I'BOY BO OI'AY
«[ToxpoBCcKui arpapHblii KoJute/pk». [IporHo3upoBaHHe C IOMOIIBIO HEHpoHHOM ceTn Neural
Network Wizard npoBoauim 1ist onpeieneHust ;KMBOW Macchl MOJIOHSIKA CBHHEH KPYIHOM Oemnoif
mopoasl B JAWHAMHUKE, MOJOYHOW  MPOJYKTUBHOCTH  Jouepeil  OBIKOB-IPOMU3BOJIUTENICH
CHMMEHTAIBCKOW TOPOBI, a TAaKXKe MPOAYKTHBHOCTH KO3 OpeHOYpPrcKoil MOpoibl B COYETAHHU C
TeHETUKO-MaTEeMaTUUECKOM ONTUMU3ALMENH CTPYKTYphl craja. MccinenoBaHUsAMHU yCTaHOBJIEHO, UTO
IIPUMEHEHHE JJIEMEHTOB TOYHOIO JKMBOTHOBOJACTBA KaK pecypcocOeperaromeili TeXHOJIOrHH
MO3BOJISIET TMOBBICUTh PEHTA0ETHHOCTh MPOU3BOACTBa B 3,1 pa3a. DKOHOMHS CPEINCTB 3a CYET
WCIOJIb30BaHUS AaBTOMATU3UPOBAHHOW CHCTEMBI B3BEIIMBAHUS COCTaBWIa OT 67 1o 124 py0./cyT. Ha
OJTHO JKMBOTHOE. 3HaHHE OCOOCHHOCTEH MOCYTOYHOIO pOCTa KMBOTHBIX MO3BOJSIET SKOHOMHTH 32
C4€T ONTUMAIBHOTO pacxonoBaHusi KopmoB oT 50 mo 235 pyO./cyT., B 3aBHCHMOCTH OT BHJA
KUBOTHBIX. VCClieNOBaHUSMHM YCTAaHOBJIEHO, UYTO ONTHUMM3ALUsl CTPYKTYPhI CTaJa B COYETAHUU C
IFEHETUYECKUM MOHUTOPUHIOM TapaMeTpoB OTOOpa B TIOJOBO3PACTHBIX TpyHmax sBIseTcs
3(QQEKTUBHBIM CPEJICTBOM BBIOOpPAa CTpAaTErud CENEKIMOHHO-IJIEMEHHOH paboThl € KO3aMu
opeHOyprckoi nopozsl. Vcronp3oBaHre HEHPOHHOM CETH /IS B3BEIIMBAHUS KUBOTHBIX B TUHAMUKE,
IpU aHaINM3€ POJIOCIOBHBIX, OLIEHKE OBIKOB-IIPOM3BOJMTENEH IO KayecTBY IMOTOMCTBA IOKa3ajo
BBICOKYIO 3((QEKTUBHOCTh U PEKOMEHYETCsl HaMU [yl NIpUMEHEHHs Ha mpakTuke. [IpennoxeHHble
METObl anpoOUPOBaHBl HAa KPYIMHOM pPOraTOM CKOTE, OBIIaX, KO3aX, CBUHBSIX WU MPHUMEHUMBI IS
JPYTUX BUJOB CEIIbCKOXO3SMCTBEHHBIX >KMBOTHBIX. KOMIBIOTEpHBIE NMPOrpaMMbl U 3JIEKTPOHHBIE
MPUIIOKEHHS, pa3paboTaHHbIe i TEXHOJOTHMM TOYHOTO >KMBOTHOBOJICTBA, WCIOJB3YIOTCA B
KMBOTHOBO/IYECKOW MPAKTUKE U B MH(OPMAIIMOHHOM O0ecliedeHnn y4eOHOro mporiecca.

KiroueBnie ciaoBa:
Heuponnasa cemsv, cmpykmypa cmaoa, 2eHemMuKo-mMamemMamuieckas mooeib, 0060opom cmaoa,
mMOuHOEe HCUBOMHOBOOCMEO, 2EHEMUYECKUIL MOHUMOPUHZ, MAMEMAMUYECKUT AHATU3

UDC 517:636.03
Modern Methods of Mathematical Analysis and their Application in Solving Problems of
Precision livestock Farming Technology
A. L. Bukanov

Some directions of using neural networks, genetic-mathematical optimization and genetic
monitoring of herds of farm animals for solution of zootechnical problems are presented and



application of precision livestock farming technology is justified. The purpose of research is to
analyze the use of computer systems built on the algorithms of neural networks, genetic and
mathematical optimization in solving the problems of precision livestock farming technology. The
researches were carried out in one of the bred livestock farm of the Orenburg region and in the
resource center of the FSBEI HE OGAU "Pokrovskiy Agrarian College". Prediction using the
Neural Network Wizard was carried out to determine the body weight of young pigs of a Large
White breed in dynamics, the daughters' lactation performance of servicing bulls of the Simmental
breed, as well as the productivity of goats of the Orenburg breed in combination with genetic and
mathematical optimization of the herd structure. The researches have found that the use of elements
of precision livestock farming as a resource-saving technology allows increasing the profitability of
production by 3.1 times. Savings due to the use of an automated weighing system ranged from 67 to
124 rubles/day per animal. Knowledge of the features of daily growth of animals allows you to save
due to the optimal consumption of feed from 50 to 235 rubles/day, depending on the species of
animals. The researches have found that the optimization of herd structure in combination with
genetic monitoring of selection parameters in classes of animals is an effective means of choosing a
strategy for stock breeding with goats of the Orenburg breed. The use of a neural network for
weighing animals in dynamics, when analyzing pedigrees, evaluating servicing bulls by the quality
of offspring has shown high efficiency and is recommended by us for application in practice. The
proposed methods are tested on cattle, sheep, goats, pigs and are applicable for other types of farm
animals. Computer programs and electronic applications developed for precision livestock farming
technology are used in livestock practice and in the information support of the educational process.

Keywords:
Neural network, herd structure, genetic-mathematical model, herd turnover, precise livestock
farming, genetic monitoring, mathematical analysis

VK 664.022.3:602.3:579.864
Pa3pa0oTka cyxoro 0MOKOHCepBaHTa Ha OCHOBe rerepogepMeHTATHBHBIX
MOJIOYHOKMCJIBIX OaKTepuii
E. H. bupwk, H. H. @ypuk, E. I1. Xooapenok, H. A. Cudepxo

CkoHCTpyupoBaHo 12 OakTepuaJbHBIX KOHCOPLUUYMOB M3 TOMO- U rerepodepMEeHTaTUBHBIX
MOJIOUHOKHUCIIBIX OaKTepHil, ¢ KOTOPHIMH 3aJI05KEHBI JJA0OpaTOPHBIE NAPTUN CHUIIOCOB U3 KYKYPY3Hhl B
(aze MOJIOYHO-BOCKOBOM CIIEJIOCTH 3€pHA C MPOBAJIMBAHUEM J0 COJAEpkKaHUs cyxoro BeniectBa 30—
35%. MonouHOKHCTBIE OAKTEPHH BHOCHIIM B KOJMYECTBE 2x10° na €AVHUIY CHJIOCYEMOW MAacCBhl.

KoHTponbHBI BapMaHT — KOHCEPBUPOBAHHBIM KOpM CHOHTaHHOTO Opoxkenus. ConaepikaHue
MOJIOYHOM KHCJIOTHI B OMBITHBIX 00pasliax CWjioca HaxXOAWJIOCh B mpejaenax ot 61,9 go 67,6%, B
KOHTPOJbHOM BapuaHte — 54,9%. MacnsHas KucioTra OTCYTCTBOBalla BO BCEX BapUaHTax.

HanmMenbiiee conaepkaHue CbIpOM KJIETYATKH, YXYAIIAIOUIEH IE€pEeBAPUMOCTh IMTATEIbHBIX
BelecTB, otMeueHo B Bapuante BK 2/5 (Lactococcus lactis, Lactobacillus plantarum, Lactobacillus
reuteri) — 24,16%. HamGosiee BBICOKOW MHUTATEIBHON IEHHOCTBIO 1O COJEPKAHUIO KOPMOBBIX
€IMHUI] XapaKTEepU30BAINCh BApUAHTHl CHJIOCOB C HCIOJb30BaHHWEM KoHcopiuymoB BK 2/5
(Lactococcus lactis, Lactobacillus plantarum, Lactobacillus reuteri) u BK 2/6 (Lactococcus lactis,
Lactobacillus plantarum, Lactobacillus fermentum). Coaepskanue 0OMEHHOW PHEPTUU B JTAHHBIX
oOpasmax cocraBmio 9,98-9,96 MJlx B 1 kr cyxoro BemiectBa (9,65 MJIK B KOHTPOJIBHOM
BapHaHTe). YCTAaHOBIEHO, YTO BCE OaKTepHadbHBIE KOHCOPIMYMBI OOECIEUMBAIN ONTUMATbHBIN
MpoLecC MOAKUCICHUsI CUIIOoCcyeMol Macchl. BHeceHue rerepodepMeHTaTHBHBIX JIAKTOOAKTEpUit
IIPU CHUJIOCOBAHUM KYKYPY3bl CIIOCOOCTBOBAJIO MOBBIIICHUIO MTUTATEIbHOM IEHHOCTH KOPMOB.

KiroueBnie ciaoBa:
Monounokucnvie 0Oaxkmepuu, OaxmepuaibHble KOHCOPUUYMBL, OUOKOHCEPBAHM, CUOC,
numamesnbHble geuiecmed



UDC 664.022.3:602.3:579.864
Development of a Dry Biopreservative Based on Heterofermentative Lactic-Acid Bacteria
E. N. Biryuk, N. N. Furik, E. P. Khodarenok, I. A. Siderko

12 bacterial consortia of homo- and heterofermentative lactic-acid bacteria were constructed, with
which laboratory batches of corn silos in the phase of milky-wax ripeness of grain with withering to
a dry matter content of 30-35% were laid. Lactic acid bacteria were introduced in an amount of
2x10° per unit of silage mass. The control variant is canned food of spontaneous fermentation. The
lactic acid content in the experimental silage samples ranged from 61.9 to 67.6%, in the control
variant — 54.9%. Butyric acid was absent in all variants. The lowest content of crude fiber, which
impairs the digestibility of nutrients, was noted in the variant BK 2/5 (Lactococcus lactis,
Lactobacillus plantarum, Lactobacillus reuteri) — 24.16%. The highest nutritional value in the
content of feed units was characterized by the variants of silos using the consortia BK 2/5
(Lactococcus lactis, Lactobacillus plantarum, Lactobacillus reuteri) and BK 2/6 (Lactococcus
lactis, Lactobacillus plantarum, Lactobacillus ferment). The content of metabolic energy in these
samples was 9.98-9.96 MJ in 1 kg of dry matter (9.65 MJ in the control variant). It was found that
all bacterial consortia ensured the optimal acidification process of the silage mass. The introduction
of heterofermentative lactic-acid bacteria during corn silage increased the nutritional value of feed.

Keywords:
Lactic-acid bacteria, bacterial consortia, biopreservative, silage, nutrients

V]IK 631.362.34
O0ecneuenne Ka4eCTBA TPHUEPHO 0YHCTKHU 3€PHA 32 CUYET aBTOPEryJITHPOBAHUSA
pexuMoB padoThI
H. II. Tuwanunos, A. B. Anawurun, C. B. Emenvanosuu

JlaHa xapakTepuCTHKa BapHaTUBHOCTH CBOWCTB 3€pHOCMECEN B YCIOBUSAX PEaIbHOTO MPOU3BOJICTBA
3epHOBBIX. [lonTBEpKIEeHAa HSKCIEPUMEHTAIBHO YYBCTBUTEIBHOCTH B3aUMOCBS3EH IIOKa3aTenen
KayecTBa Ipolecca C COCTaBaMU 36pHOCMECEN, pe)KUMaMU pabOThl U HACTPOESUHBIMU MapaMeTpaMu
TpuepoB. OO60CHOBaHa HEOOXOJUMOCTh aBTOPETYJIMPYEMOIrO YIPABJICHUS MpPOIeccaMu TPUEPHOU
OUUCTKU 3epHa. JlaHa oOIleHKa 3HAYMMOCTH IOKa3aTellell KadecTBa HCIOJIb30BAHUS TPHUEPHBIX
TEXHOJIOTUI B CEMEHHOM pEXHME B CPaBHEHUM C JPYTMMH IIOKA3aTEIsIMH C HCIOJIb30BAHUEM
(YHKIIMOHAJIbHO-CTOMMOCTHOTO aHaJN3a, METOJIOB ASKCIEPTHBIX OLIEHOK W aHajiu3a CTPYKTYpbI
3aTpaT Ha MPOM3BOJCTBO 3€pHOBBIX. OOOCHOBAH KOMIUIEKCHBI KPUTEpPUH KayecTBa TPUEPHOM
OYUCTKU 3€pHA, BKJIIOYAIONIMN IOKa3aTead OCTATOYHOM 3aCOpEHHOCTH (3,) M TEXHOJOTHYECKHUX
norepb (/7). YcraHOBJIE€Ha OTHOCUTENbHAas BECOMOCTb YaCTHBIX IOKa3aTellell KauyecTBa, YTO
MI03BOJISIET BbIpAa0aThIBaTh KOMIIPOMUCCHBIE PELICHUS IO YNPABICHUIO TPUEPHOM TEXHOJOTHEH —
BECOMOCTh TMoKa3zarens 3, B 12,8 pasa mpeBslmaeTr BecoMocTb mokaszatens [/. IlpemnoxkeHa
KOHCTPYKTUBHO-TEXHOJIOTUYECKAasi ~ CXEMa  aBTOPEryJUpPYyeMOro  yIOpaBI€HUS  TPUEPOM.
VYcTaHOBIIEHBI B3aUMOCBSA3H PEKUMOB 3arpy3ku Tpuepa (W) u ckopoctHoro pexuma padbotsl (N) ¢
nepuogoM crabmnusanuu mporecca (te;), 3arpyskoi staerctoit moBepxHoctd mo gauHe (ly),
TEXHOJIOTHYEeCKUMU ntoTepsiMu (/7) u 6e30Tka3HoCThi0 paboTel. [loaTBepkaeno, uro mpu W > 2,45
T/9 CKOpOCTHOM pexknM N = 30 006/MuH HE oOecreynBaeT TEXHOJIOTHIECKYIO HAIEKHOCTh TpUEpa, a
c yBenuueHueM N 10 32 06/MuH Tpuep paboTaeT HaJAEKHO, U TEXHOJIOTUYECKHUE NTOTEPH HaXOIATCS
Ha mpuemiemoMm ypoBHe — 0,49-1,43%, 4To moATBEp)KAAE€T YYBCTBHTEIHHOCTH BBINICYKAa3aHHBIX
B3aMMOCBSI3€i 1 HEOOXOAMMOCTh aBTOMAaTH3aIMK rporiecca. B quanazone W = 2,45-4,35 1/4 ipu n
= 32-35 00/MuH ¥ IOJbEME KPOMKH BBIBOJTHOTO JIOTKA HA YTOM Y, = 45° ssuencTast IOBEPXHOCTH 110
mmuHe (l) ucnonmb3yercs Ha 95,5-100%, YTO CHMXKAET PUCKU POCTa OCTATOYHON 3aCOPEHHOCTHU
3epHa. C yBelnMYEHHEM Yn 10 55° TEXHOJOTWYECKHE OTKa3bl MOSBISIOTCS M Ha 00Jiee BBICOKHX
CKOPOCTHBIX peXHMax paboThl Tpuepa — N = 35 06/MUH. Y CTaHOBIIEHO, YTO NEPUO]] CTAOMIN3ALIUU



nporiecca B auanazone noxad W = 1,2—4.3 1/4 npu n = 35 06/mun Bo3pacraer B 3,6 paza. C poctom
Yn 0 55° BpeMs cTaOMIM3alluy MPOIIecca H3MEHSIETCSI HECYIIECTBEHHO.

KuaroueBnle ciioBa:
Tpuep, 3epHocmecs, ouucmka, pexicumvl  padomul, napamempul, Hacmpoiika,
asmopezynuposanue, Kauecmeo

UDC 631.362.34
Quality Assurance of Grain Trieur Cleaning due to Autoregulation of Operation Modes
N. P. Tishaninov, A. V. Anashkin, S. V. Emelyanovich

Characteristic of variability of grain mixtures properties in conditions of real grain production is
given. The sensitivity of process quality indices relationships with grain mixture compositions,
operating modes and trieur tuning parameters was confirmed experimentally. The necessity of
automatic control of grain trieur cleaning processes is justified. The significance assessment of the
quality indicators of the trieur technologies use in the seed mode in comparison with other
indicators is given using functional-cost analysis, methods of expert assessments and analysis of the
structure of grain production costs. The complex criterion of trieur grain cleaning quality has been
substantiated including indicators of residual content of impurities (C;) and technological losses (L).
The relative weight of private quality indicators has been established, which makes it possible to
develop compromise solutions for the control of trieur technology — the weight of the C, indicator is
12.8 times higher than the weight of the L. The design and technological scheme of automatic
control of the trieur has been proposed. Interrelationships of loading modes of trieur (W) and speed
mode of operation (n) with period of process stabilization (ts), loading of cellular surface along
length (I;), technological losses (L) and operational safety are established. It was confirmed that at
W >2.45 t/h, the speed mode n = 30 rounds per minute does not provide technological reliability of
the trieur, and with an increase in n to 32 rpm the trieur operates reliably and technological losses
are at an acceptable level — 0.49-1.43%, which confirms the sensitivity of the above relationships
and the need for process automation. In the range W = 2.45-4.35 t/h at n = 32-35 rpm and lifting
the edge of the output tray by an angle vy, = 45 ° the cellular surface along the length (1) is used by
95.5-100%, which reduces the growth risks of residual grain content of impurities. With an increase
of vy to 55 © technological failures also appear at higher speed modes of the trieur — n = 35 rpm. It
was found that the process stabilization period in the feed range W = 1.2-4.3 t/h at n = 35 rpm
increases by 3.6 times. With the growth of y, to 55 ° the time of stabilization of the process varies
insignificantly.

Keywords:
Trieur, grain mixture, cleaning, operation modes, parameters, setting, auto-regulation, quality

YK 631.354.2
O0ocHOBaHME KOHCTPYKIIUH MOJIOTKOBOM JPOOHIKH C BO3MOKHOCTBHIO PeryJIMpOBaHusl
napamMeTpoB HCKYCCTBEHHO C03/1aBaeMoii padoyeit atmocdepbl
@. A. Kunpusanoe, A. B. Ilanuywvin, B. A. Cyxnaes, C. A. benozepos

Mon0oTKOBEIE )IpO6I/I.]'IKI/I, HCIIOJIB3YEMBIC B HACTOANIECC BPEM MPU U3MCEJIBYCHUU 3CpHA, SABJIAIOTCA
nocratoyHo dHeproémMkumu. OOOCHOBaHWE W  ONTHUMH3AIMS MApaMeTPOB  HCKYCCTBEHHO
co3maBaeMoii paboueit atMocdepsl B APOOWIBHOW KaMepe TO3BOJSET 00ECIeUnuTh CHIKCHHE
OHEPromoTpeOseHnsT MOJOTKOBOM npoounku. llempio wuccnemoBaHus sBIseTcs pa3paboTka
KOHCTPYKITUHA MOJIOTKOBOU JIPOOUIIKY C BOBMOYKHOCTBIO PETYJIMPOBAHUS TTaPaAMETPOB UCKYCCTBEHHO
co3maBaeMoil paboueld arMocdepbl AN TMOBBIIIEHUS SHEProdPPEeKTUBHOCTH  Mpoliecca
W3MENbUCHHS 3epHa. V3MEeHeHue 4YacTOThl BpaIIeHUS pOTOpa B JKCHEPUMEHTAIHHOW IAPOOMIIKE,



UCTOJb30BAaHUE DPATUAIBHON IMOJaYM 3€pHA B JPOOHIBHYIO Kamepy M pa3lIUYHBIX JHAMETPOB
OTBEPCTHH ISl TpOCeBa M3MEILYEHHOT0 Marepuana (4 MM U 5,5 MM) CIIOCOOCTBYIOT CHMXKCHHIO
3aTpar SHEPruM NpPU NPUTOTOBICHUH KOpMOB. [IpoBenéHHas cepusi SKCHEPUMEHTOB I103BOJIMIIA
OIpENIeJINTh ONTUMANIbHbIE COYETaHUs paOdOYUX OPraHOB M BAPHALIMU 3aINIAHMPOBAHHBIX PEKHUMOB
paboThl il OCyliecTBICHUS S(PPEKTHUBHOTO H3MENbYCHHS MAaTepHajoB B COOTBETCTBUU C
TpeOOBAHUSAMHU TEXHOJOTMHM KOPMJIEHUS M IOKa3aTeIsIMM IPaHYJIOMETPUYECKOIO COCTaBa
u3Menp4aeMoro mnpoaykra. HauOoisiee mnpennodtruTeneH MSTU3aXOAHBI pPOTOPHBIM IHUTATEINb,
obecrneynBaOUil JMHEHHOCTh XAPaKTEPUCTUKHU I0JJa4d 3E€PHOBOrO MaTepuaja B IIHPOKOM
JMara3oHe YacTOT BPAILCHHS, @ TAK)KE BHICOKYIO PABHOMEPHOCTb M0/Ia4H. JTO CBA3aHO C HAINYHEM
[T KaHAJIOB JJs JO3MPOBAaHMUS 3E€PHOBOIO MaTepuasla, KOTOPHIE BBIOJHEHbI IO BHELIHEH
BUHTOBOH JIMHUU poTOpa € HEOOJBIIMM MEPEeKPHITHEM KOHIIA OJHOr0 KaHajlla HavyajJoM
CJICAYIOIIETO, YTO MPH BPAILEHUH MTUTATENsI CO3AAET HENIPEPBIBHBIN TOTOK 3€PHOBOIO MaTepHaa U3
nuTapmero Oynkepa B IpoouibHyto kamepy. [lepeycraHoBka muTaresst 36pHOBOTO MarepHaia ¢
OCEBOM Ha pajualbHyI0 IOJauyy NPUBOIUT K CHMXKEHHUIO 3aTpaT MOILHOCTH Ha IPUBOJ poTOpa
ApOOMIIKH, YTO CBSI3aHO C COKpAlleHHEeM BEHTUJISATOPHOTO 3¢deKxTa poTopa M H3MEHEHHEM
JBMDKEHUST BO3JYLIHOIO IOTOKA BHYTPH JIpOOMIBbHON Kamepbl. OneHka paboTbl M3MENbUUTENs C
KOMOWHAIMe pa3nu4HbIX (PAKTOpOB, BIMSIONIMX HA IPOLECC, IO3BOJWIA OIPEACIUTh €ro
3G HEKTUBHOCT C COXPAaHEHUEM OITUMAJIbHBIX [TAPaMETPOB U3MEIbUAEMOI0 3€pHa.

KuiroueBble ciioBa:
Monomkosan Opoobunka, pomop, uacmoma epaujeHus, O0OpooOunbHaAn Kamepa, padouasn
ammocgepa

UDC 631.354.2
Substantiation of Hammer Crusher Design with Possibility of Adjusting Parameters of
Artificially Created Working Atmosphere
F. A. Kipriyanov, A. V. Palitsyn, V. A. Sukhlyaev, S. A. Belozerov

Hammer crushers currently used in grain grinding are quite energy-intensive. Substantiation and
optimization of parameters of artificially created working atmosphere in beater chamber allows to
reduce power consumption of hammer crusher. The aim of the research is to develop a design of a
hammer crusher with the possibility of adjusting the parameters of an artificially created working
atmosphere to increase the energy efficiency of the grain grinding process. Changing the rotor
speed in the experimental crusher, using radial grain supply to the beater chamber and various
diameters of holes for sifting ground material (4 mm and 5.5 mm) reduce energy consumption in
the preparation of feed. A series of experiments made it possible to determine the optimal
combinations of operating devices and variations in the planned operating modes for effective
grinding of materials in accordance with the requirements of feeding technology and indicators of
the grain size distribution of the ground product. Most preferred is a five-start rotary feeder, which
provides linearity of the grain material feed characteristic over a wide range of rotation speeds, as
well as high uniformity of feed. This is due to the presence of five channels for dosing grain
material, which are made along the outer screw line of the rotor with a slight overlap of the end of
one channel at the beginning of the next which when the feeder rotates, creates a continuous flow of
grain material from the feed hopper to the beater chamber. Reinstalling the grain material feeder
from axial to radial feed results in a reduction in the power consumption of the crusher rotor drive,
which is associated with a reduction in the fan effect of the rotor and a change in the movement of
the air flow inside the crushing chamber. Evaluation of the operation of the grinder with a
combination of various factors affecting the process made it possible to determine its effectiveness
while maintaining the optimal parameters of the ground grain.

Keywords:
Hammer crusher, rotor, speed, beater chamber, working atmosphere



V]IK 636.083:697.95
dopMupoBaHHe JOKAJIbHBIX 30H MeperpeBa B BeCEHHU I MePHO/l B )KUBOTHOBOTYECKHX
NMOMeIIEeHUsIX U UX YYET Npu padoTe pa3sroHHON BEeHTUJISIIIUA
0. A. Ilycmosasa, E. A. Ilycmosou, T. A. Haoxuna, B. M. Konecnukos

[IpuBeneHbl pe3ynbTaThl 3KCHEPUMEHTANbHBIX HCCIEJOBAHUNM MHUKPOKJIMMAaTa B MOMELIECHUU
KOPOBHUKA B NEpexXOAHbIA mepuoj (BecHa). [lomydeHnsl pe3ynbTaThl KOHTPOJIBHBIX IapaMEeTpOB,
TaKMX Kak TeMIepaTrypa, CKOpPOCTb IepeMellleHUs BO3JyXa B IOMEIICHUH U BBISIBICHA HX
3aBUCMMOCTh OT TEMIEpaTyphl M HANpaBIICHUs BETpa Ha TEPPUTOPUM CKOTHOrO JjBopa. B
paccMaTpuBaeMbIX IOMEIICHUAX OOHapyXEeHbl 30HBI JIOKAJILHOTO TmieperpeBa. Mx Hamuuue
MPOCJICKUBACTCS. HA BCEX KOHTPOJBHBIX YPOBHSX, B OTHCNbHBIE JHU pa3HUIA ¢ o0Omei
TeMnepaTtypod rmnomeimieHus coctabisii 2-3°C, npu TOBBILICHUH BHEIIHEH TeMIlepaTyphl
MPOCIICKUBACTCS UYETKAasi TEHACHIMS K YBEJIMYECHHUIO TEMIIEpaTyphl B JIOKAJIbHBIX 30HaX. Takue
YYaCTKH JIOKQJIbHOTO TIeperpeBa HEraTUBHO BJIMSIOT HA BBICOKOIPOJIYKTHUBHBIX KUBOTHBIX, OoJiee
TpeOOBaTENBHBIX K YCIOBHSAM cojiepkaHus. I[IpoBenéHHBIC WHCCIENOBAaHUS IOKA3ald, dYTO
MUKpPOKJIMMAT TIOMEUIEHUI TECHO CBsA3aH C Mpeo0ajaloiuM HampaBieHrneM BeTpoB. Jlis
JIOKaJIM3allMM paccMaTpUBaEMOI0 CKOTHOTO JBOpa — 3TO CEBEepo-3amajHoe HampasieHue. [Ipu
HAJIMYUU BeTpa B TMOMEUICHHSIX HAOIIOJAeTCsl CMEIICHHE YYacTKOB JIOKAJbHOTO TIeperpeBa K
IO)KHOM W FOTO-BOCTOYHOH CTOPOHE TOMEIICHUS U (OPMUPOBAaHME 30H TepeoxiaxaeHus. [lo
pe3ynbraTtaM MPOBEAEHHBIX HCCIECIOBAHUM XO34KWCTBY JAaHbl PEKOMEHIALMU O MPUHYAUTEIHLHOM
MEPUOJMYECKOM  BKJIIOYEHWHM  YCTAHOBJICHHOW  CHCTEMBl  PA3TOHHOW  BEHTWIALIMH U
MEPEOPUCHTUPOBAHNM €€ B TMEPEXOJHBIA MEepHoi C yriia yCTaHOBKM 11° K TOpHU3OHTanbHON
mockocTy Ha yron 0°. M3meHeHue yria OpHMEHTHUPOBAHMS PA3TOHHBIX BEHTUJISITOPOB MO3BOJIUT
UCKITIOYUTH (hOPMUPOBAHKE 30H MEPErpeBa M cO3AacT OJaronpuUsTHBIC YCIOBHS I COACPKaHUS
YKUBOTHBIX 0€3 MOBBHIIICHUSI HOPM CKOPOCTH JIBMKCHHS BO3/IyXa B IIOMEIICHUH.

KiroueBnle ciaoBa:
Temnepamypa, mukpoxaumam, 30Hbl nepezpesda, NOBLIUEHHAA meMnepamypa, MuKpopenved,
KaumamuyecKkue yciosus, Hanpaegjienue 6empos

UDC 636.083:697.95
Formation of Local Overheating Zones in Spring in Livestock Buildings and their Accounting
during the Operation of Acceleration Ventilation
O. A. Pustovaya, E. A. Pustovoy, T. A. llyukhina, V. M. Kolesnikov

The results of experimental studies of the microclimate in the cowshed during the transition period
(spring) are given. The results of control parameters such as temperature, speed of air movement in
the room were obtained and their dependence on temperature and wind direction in the territory of
the cow yard was revealed. Local overheating zones were found in the rooms under consideration.
Their presence can be traced at all control levels, on some days the difference with the total
temperature of the room is 2-3°C, with an increase in the external temperature there is a clear
tendency to an increase in temperature in local zones. Such areas of local overheating negatively
affect highly productive animals which are more demanding in terms of management conditions.
Carried out studies have shown that the indoor microclimate is closely related to the prevailing
wind direction. For the localization of the cow yard under consideration, this is the northwest
direction. In the presence of wind in the rooms there is a displacement of local overheating areas to
the southern and southeastern sides of the room and the formation of subcooling zones. Based on
the results of the studies, the farm was given recommendations on the forced periodic switching on
of the installed acceleration ventilation system and its reorientation during the transition period
from an installation angle of 11° to the horizontal plane to an angle of 0°. Changing the orientation



angle of the accelerating fans will eliminate the formation of overheating zones and create favorable
conditions for keeping animals without increasing the speed of air movement in the room.

Keywords:
Temperature, microclimate, overheating zones, high temperature, microrelief, climatic
conditions, wind direction

VK 543.421/.424:663.72
IIpumenenne UK cnekTpockonum JJs1 KOHTPOJIS KavyecTBa Yasi

A. A. I'aspunosa, C. C. Mopynosa, H. /I. Cmoanos, A. B. Yepuses,
E. C. Paouyee, M. U. Hukumuuee

[IpoBeneHo TtectupoBanue cBeroanogHoro MK (undpakpacHoro) muaucnekrpomerpa LMS-R
npousBosictBa OO0 Mukpocencop Texnonomku (Cankt-lIlerepOypr) Ha oOpasmax 4&€pHOTO U
3en€HOr0 Yas pa3iuYHbIX MPOM3BOAMTENCH. OKCIEpUMEHTaJIbHbIE pe3yNbTaThl IOKa3alu
BO3MOKHOCTh OMpEEICHUsI MPUCYTCTBUSI BOJABI B 00Opasiax wyasi, IpU 3TOM YYBCTBUTEIBHOCTDH
Metoja He Xyxe 5%. [Ipeanoken MeTo U3MEpeHus BIaXKHOCTHU Yasi HEMOCPEICTBEHHO B yIIaKOBKE
(B OyMa)XKHOM TAKETHKE), YTO JeacT JAHHBIH MHHHCIICKTPOMETP YAOOHBIM JUJIS MPOBEICHUS
JKCIIpecc-aHaIM3a Kak Ha IMPOU3BOJICTBE U B TOPTOBBIX CETAX, TaK U B OBITY.

Knwuesvie cnosa:
KauecTBo nmpoaykros, yait, UK criekrpockonust

UDC 543.421/.424:663.72
Application of IR Spectroscopy for Tea Quality Control
A. A. Gavrilova, S. S. Morunova, N. D. Stoyanov, A. V. Chernyaev,
E. S. Ryabtsev, M. 1. Nikitichev

LED IR (infrared) minispectrometer LMS-R manufactured by OOO Microsensor Technology (St.
Petersburg) was tested on samples of black and green tea from various manufacturers. Experimental
results showed the possibility of determining the presence of water in tea samples, while the
sensitivity of the method is not worse than 5%. A method of measuring tea moisture directly in a
package (in a paper bag) has been proposed, which makes this minispectrometer convenient for
conducting rapid analysis both in production and in retail store chains, and in everyday life.

Keywords:
Product quality, tea, IR spectroscopy
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