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IIpodaema wu wpean. llenbio HccaenoBaHUM SBUIOCH HM3YUEHUE BIMSHMS  YIJIEBOJIHBIX
IMOJAKOPMOK, 060FaH_IeHHBIX OEJIKOBO-BUTAMUHHBIM KOMIIJIEKCOM, Ha pa3BUTHUEC MUCIIMHBIX ceMel.
Meronosorus. st AOCTHXKEHHUs LM MCCICAOBAaHUSA INPOBOAWINCH HAa OIBITHOM TIpYyIIIE
MMYETUHBIX ceMeil skcrepuMmeHTanbHol naceku DPI'BHY «®DenepanbHblii Hay4YHBIM LEHTP
YEeI0BOICTBAY. bpumn chopmupoBansl 4 Tpynmsl MO 5 MYETHHBIX ceMed B Kaxaou. Ilogbop
HYCIUHBIX CeMEH MMPOU3BOAWIICA IIO MMPUHIMUITY IMap-aHAJIOIOB € YUYETOM TOJa HNPOUCXOKIACHUA
MaToK, Bce muenuHble MaTku Obutn 2019r. ITuenam mepBOM ONMBITHOW TPYNIBI B KadyecTBE
MOJKOPMKH JIaBaJIM CaxapHbI CUPOIl, BTOPOM I'pyIIbl — HHBEPTUPOBAHHBIN cupoll. B Tperbeit
rpynmne myesl HOJKApMIMBAIM WHBEPTHUPOBAHHBIM CHPOIOM, OOorameHHbIM 5 % OenkoBo-
BUTaMHHHBIM KoMIuiekcoM (manmee BBK), B derBeproii — WHBEPTUPOBAHHBIM CHPOIIOM,
oboramenusiM 10 % BBK. B Teuenue omnbiTa NMpOM3BOIMIM YYET OCHOBHBIX IIOKa3aTesei
MYCIUHBIX CEMEMN.

Pe3y.]'ll>TaTbI. P€3y.HI)TaTI>I HACTOAIICTO MCCICAOBAHUA ITOKa3ajliuv, YTO YIJICBOAHBIC ITOAKOPMKH
MYSIMHBIX ceMmel, oOorameHHble BBK Ha ocHoBe (epMeHTONIM3aTa MBUIBIIEBON OOHOXKH,
IMMOJIOKHUTCIIBHO BJIMAIOT HA PA3BUTHEC MUCIIMHBIX ceMeﬁ, a TaK’KC HAa UX MMOATOTOBKY K 3MMOBKCE.
3akaouenue. Hanbonee >exTUBHON MOIKOPMKOW OKas3alics MHBEPTUPOBAHHBIM CHpPON C
nob6asnenuem 10 % BBK. Cpeanecyrounasi silileHOCKOCTh MaTOK B MIEPBOM TPyIIE OTINYAIACH
Ha 10,45 % mno cpaBHeHUIO C mocieAHeN Tpynnoil. PasHuma B TeMIle pocTa MYEIMHONW CEMbU
MEXIy TepBOM W derBeprodM rpynnmu coctaBuna 43,58 %. Crenenb pa3BuTHS
runogapruHreanbHbIX >Kelle3 Yy M4ea MNepBOil Ipymmbel OKas3ajach MeHblle B 3,4 pasa 1o
CPaBHEHUIO C IT0KA3aTeJIEM B YETBEPTOU IpyIIIE.

KaroueBbie ciioBa: YrJICBOAHBIC IMOAKOPMKH, MCIAOHOCHAA TII4€jia, IbUIbICBAA O6H0)I(Ka,
runogapuHreasbHbIe XKene3bl, PepMEeHTOIN3AT NbLIbIEBON 0OHOKKY.

THE USE OF PROTEIN-VITAMIN COMPLEX FOR ENRICHMENT OF
CARBOHYDRATED FEEDINGS IN BEEKEEPING

Bystrova Irina Yu., Doctor of Agricultural Sciences, Professor of the Department of Animal
Science and Biology, Ryazan State Agrotechnological University named after P.A. Kostycheva,
ibystrova66@mail.ru

Kolchaeva Irina N., Junior Researcher, FGBNU "Federal Scientific Center of Beekeeping"
anikanoval994@mail.ru

Problem and goal. The aim of the research was to study the effect of carbohydrate feeding
enriched with a protein-vitamin complex on the development of bee colonies.

Methodology. To achieve this goal, the research was conducted on an experimental group of bee
families of the experimental apiary of the Federal State Budgetary Institution "Federal Scientific
Center for Beekeeping". 4 groups of 5 bee colonies were formed in each group. The selection of
bee colonies was carried out on the principle of pairs of analogues, taking into account the year
of origin of queens. All queen bees were 2019. The first group was given sugar syrup as a top
dressing, the second group was given inverted syrup, the third group was fed inverted syrup
enriched with 5% protein-vitamin complex (hereinafter BVK), the fourth group was fed inverted
syrup enriched with 10 % BVK. During the experiment, the main indicators of bee colonies were
taken into account.
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Results. The results of this study have shown that carbohydrate feeding of bee colonies enriched
with BVA based on pollen pollenfermentolysate has a positive effect on the development of bee
colonies, as well as on their preparation for wintering.

Conclusion. The most effective feeding turned out to be inverted syrup with the addition of 10%
BVK. The average daily egg production of queens in the first group differed by 10.45% in
comparison with the last group. The difference in the growth rate of the bee colony between the
first and fourth groups was 43.58%. The degree of development of the hypopharyngeal glands in
the first group was 3.4 times less than in the fourth group.

Key words: carbohydrate feeding, honey bee, pollen pollen, hypopharyngeal glands, pollen
pollenfermentolysate.
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PETUOHY
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IIpoGnema wm weab. llenpro wHccrnenoBaHUN — SIBUJIOCH  MPOBEIEHHUE  CPABHUTEIIbHOU
XapaKTEepUCTUKU M YCTAHOBJIEHUE OCOOEHHOCTEH MpaKTUYECKOro INpUMEHEHUs Hauboiee
HIMPOKO TPUMEHSAEMBIX IPOIPAMMHBIX MPOAYKTOB M CHCTEM MEHEIKMEHTa MOJIOYHOIO
KUBOTHOBOJICTBA C II€JIbIO BBISIBIIEHUS OCHOBHBIX IUIFOCOB M HEIOCTaTKOB, KOTOPBHIE MOT'YT OBITh
YUYTEHBI NIPH pa3paboTKe LEHTPATU30BAHHON eMHON MH(POPMAIIMOHHON aHAIMTHYECKOH Cpesibl
1 0a3bl JaHHBIX NEPBUYHOTO ydyeTa KPYIHOI0 poraToro CKOTa JUIsl UCIOJIb30BaHHUsI B T€HOMHOMN
OLICHKE CEJIbCKOXO03AMCTBEHHBIX KUBOTHBIX.

Metoaonorus. J{ns 1ocTHKEHHS TOCTABICHHOMN LEJIN MPOBE/IEH aHAIN3 JAHHBIX O BHEIAPEHHBIX
B CHCTEMY MEHEIKMEHTa MOJIOYHOTO >KMBOTHOBOJICTBA B YCIOBHUSIX WHAYCTPHUAIBHBIX
MOJIOUHbIX  Xo3siiictB  Poccuiickoit  ®enepanum  mporpammax, — oOecnedMBaroIIMX
TE€XHOJIOTHYECKHE PUTMBl IPEIIPHUITHS B COOTBETCTBHUM C €r0 BO3MOXKHOCTSIMH, ITPOBEJCHA
CpPaBHMTEIbHAS XapaKTEpUCTUKA, YKa3bIBalOTCA BBISBICHHBIE HEJOCTATKU CYHIECTBYIOIINUX
MPOrPaMMHBIX TPOAYKTOB, OOHapyXMBaeMble TPU HX MPAKTUYECKOM HUCIOIB30BAHUU
creruanucTaMu cepbl )KUBOTHOBOJCTBA.

Pesynbrarbl. OCHOBHBIMM  IEPENOBBIMH  IPOrpaMMaMM  MEHEKMEHTA  MOJIOYHOI'O
JKUBOTHOBOJICTBA Ha cerogusmuaui  aeHb sBiagrorca  “‘CEJIDKC. Mooyl ckoT” H
nporpamMMHuslie ipoaykTsl Dairy (DairyComp 305, DairyPlan). AHanu3 cymecTByIOIIMX CHCTEM
MEHEI)KMEHTa MOJIOYHOT'O KMBOTHOBO/ICTBA MMO3BOJIMJI YCTAHOBUTh HAJIMYKME B X CTPYKTYpE Ha
psiie KMBOTHOBOAYECKMX MPEONPUATHA TakuxX OJIOKOB Kak: BeTEpUHApUs, T€HETHUYECKHM
npodmwib (0 MHUKpOCATEINTUTHBIM MapkepaM, SNP), Bocrpou3BOACTBO, JOCHHE, MOJOIHSK,
BaKI[MHALIMM, TEPETPYNIHUPOBKA IIOTOJIOBbS, YYUTHIBAEMBIX B YKa3aHHBIX MPOrPAMMHBIX
NPOAYKTax. BbIsIBI€Ha BO3MOXHOCTh OINEPAaTUBHOM BBITPY3KM NEPBUYHBIX JaHHBIX U3
CYLIECTBYIOIIMX M Hambosee MpUMEHsSeMbIX B TIOMEHCKOM pernoHe HHU(POBBIX CHUCTEM, YTO
MOJKET MPUMEHSTHCS JUIsl JajbHEHIIero co3qaHus NporpamMM ILEeHTpaIu3aliil U KOHCOIUIAUU
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CBC,Z[GHI/Iﬁ O PC3YJIbTATUBHOCTU ACATCIBHOCTHU KHBOTHOBOJYCCKUX HpeI[HpI/ISITI/If/'I, a TaKXeE C
OCJIBK0 CUCTEMATUYHOI'O TCHOTUIIMPOBAHUA IUICMCHHOI'O IIOTOJIOBBS JJIA q)OpMI/IpOBaHI/IH
IUIEMEHHOTO S/Ipa B pETHOHE.

3akJjoueHmne. CYI_HGCTBYIOHH/IG CHUCTEMBI XapaKTEPU3YIOTCA OTCYTCTBUEM ICJIOCTHOI'O I1oAXo4a
K CTPYKTypU3allMl U HAKOILJICHHUIO JAaHHbIX. PasneneHI/Ie Ha OJIOKH B JTHX I_[I/I(I)pOBBIX CUCTEMAxX
HE II03BOJIIET B MHOJHOH MCPC OLUCHUTDb reHEeTHYECKUH NOoTCHI A IIOIOJIOBBS U O6Hap}I)KI/ITB
B3aHMMOCBSI3U KOMILJIEKCA IOKa3aTelie Bq)(beKTI/IBHOCTI/I MOJIOYHOTI'O ITPOU3BOACTBA.

KiroueBrie cioBa: prnHBIﬁ pOFaTHﬁ CKOT, MCHCI)KMCHT MOJIOYHOI'O XXWBOTHOBOJICTBA,
x)uBoTHOBoAueckuid komruiekc; CEJIDKC; DairyComp; renomnasi cenekmwmsi; SQL-xom; MS
Excel; mporpammHoe obecnieuenrne; 6ecrpuBI3HOE COIepKaHHE.
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Problem and purpose. The purpose of the research was to carry out a comparative characteristic
and establish the features of the practical application of the most widely used software products
and management systems for dairy farming in order to identify the main advantages and
disadvantages that can be taken into account when developing a centralized unified information
analytical environment and a database for primary registration of cattle for use. in genomic
assessment of farm animals.

Methodology. To achieve this goal, an analysis of the data on the programs introduced into the
management system of dairy farming in the conditions of industrial dairy farms of the Russian
Federation that ensure the technological rhythms of the enterprise in accordance with its
capabilities is carried out, a comparative characteristic is carried out, the identified shortcomings
of existing software products are indicated, which are found during their practical use by
specialists. the sphere of animal husbandry.

Results. The main advanced management programs for dairy farming today are “SELEX. Dairy
cattle” and Dairy software products (DairyComp 305, DairyPlan). Analysis of the existing
management systems for dairy farming made it possible to establish the presence of such units in
its structure at a number of livestock enterprises as: veterinary medicine, genetic profile (by
microsatellite  markers, SNP), reproduction, milking, young animals, vaccinations, and
regrouping of livestock included in these software products. The possibility of operational
unloading of primary data from the existing and most used digital systems in the Tyumen region
was revealed, which can be used to further create programs for the centralization and
consolidation of information on the performance of livestock enterprises, as well as for the
purpose of systematic genotyping of the breeding stock in order to form the breeding nucleus in
the region.

Conclusion. Existing systems lack a holistic approach to structuring and accumulating data. The
division into blocks in these digital systems does not allow to fully assess the genetic potential of
the livestock and to reveal the relationship of a set of indicators of the efficiency of dairy
production.
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Key words: cattle; dairy farming management; livestock complex; SELEX; DairyComp;
genomic selection; SQL code; MS Excel; software; loose content.
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Hesas ucciaenoBanus. Llenp cocrosia B M3y4eHUH BO3MOKHOCTH 3(PPEKTHBHOTO MPUMEHEHUS
MUKpPOOHOJIOTUYECKUX TMPErnapaToB MpHU BO3ZICIBIBAHUHM SPOBOrO suMeHs. [lojieBbie OIBITHI,
IIPOBOAMMBIE HAMH paHee, IOKa3alM MOJI0KUTEIbHOE BIMSHUE OMOIIpenapaToB Ha YpPOXKaHOCTh
SPOBOTO SIUMEHS. DTO CBS3aHHO C MOBBIIIEHHEM KO3(h(UIIMeHTa UCTIONB30BaHUS MMUTATEIbHBIX
BellecTB M3 yAoOpeHuil. OCHOBY IOJEBOrO ONBITa COCTAaBUJIO IMPUMEHEHHE Ouorpenapara
bucon6udur, BeiBenenHoro 3o BHUU cenbckox03siiicTBEHHON MUKPOOHOIOTHH.

Metononorus. s AOCTHOKCHHS 1€MW OBLI MPOBEIEH IOJIEBOM OMBIT B Xo3siictBe OO0
«Manunumun» [Iporckoro paitona Ps3zanckoif obmacTu Ha Tpex ydacTkax. Y A0OpeHus cHadajia
MOKPBIBATIMCH OnompenapatoM bucondbudur, mpencrapnstonim co00i KOHTAKTHBIN OaKTEPUIIU
B xkuakoi ¢opme, poaa Gakrepuii Bacillus subtilis. 3arem ynobpeHuss BHOCUIUCH B TIOYBY MPHU
CeBE PSAKOBBIM CIIOCOOOM COBMECTHO C CEMEHaMH S[UMEHsI SpOBOTO. YOOpKa Ha OIBITHBIX
yyacTKax MpoOBOAMJIAcCh B TMEPBOM JeKaae aBrycra MpsMbIM KOMOalHHMpOBaHHMEM Ha
3epHoybopounom kombaiitne ACROS 595 Plus.

PesyabraTsl. ONBIT TOKa3aj, 4YTO NPUMEHEHHE MHUHEpPaIbHBIX YIOOpEHUN YBEIMYUBAET
YPOXKaHOCTh M KaueCTBEHHBbIE MOKAa3aTelIM IpH BO3JAEIbIBAHUM ApoBoro sumeHs. OJHaKO
HAUBBICIIUHN pe3ynbTaT ObUT MOKa3aH MPH MOKPHITUA MUHEPAIIbHBIX YA0OpEeHHH OuompenapaTtoMm
buconbudwur.

3axioyenue. B pe3ynbTare NpoBeICHHOIO MOJIEBOTO OMbITa ObUIA YCTAHOBJIEHA AKTYaJbHOCTh
ucrnonbp30BaHusl Ouomnpenapata bucon6udur. Ilpu o0paboTke naHHBIM OuompenapaTom
CIIOKHBIX MHUHEPAIbHBIX YyA0OpeHU ObLIM MOKa3aHbl HAWBBICIINE MOKA3aTeNd YpOXKaltHOCTH
maccel 1000 cemsH, conepkaHusi Oenka B 3€pHE, a TaKKe JJIMHBI KoJoca U MPOAYKTUBHOMN
KYCTHUCTOCTH. YBEJIMUEHHE BBIIICTIEPEUNCICHHBIX MMOKa3aTeNeil suMeHs SpOBOro HaOII0IAINCh
Ha BCEX y4YacTKaX I10JIEBOTO OIbITa, HE3aBUCHMO OT HAJIWYMsI B MOYBE MOJABHKHOTO Qochopa u
MIPUMEHSIEMBIX yI0OpeHU.

KuroueBble ci1oBa: SUMEHb, MUKPOOHOJIOTHS, IIPENapaThl, MOJIEBON OMbIT, TOKa3aTeNId KauecTBa
3€epHa.
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Problem and purpose. The aim was to study the possibility of effective use of microbiological
preparations in the cultivation of spring barley. Field experiments conducted earlier showed the
positive effect of biological products on the yield of spring barley. This was due to the increased
utilization of nutrients from fertilizers. The basis of the field experiment was the use of
biological preparation Bisolbicide, developed at the All-Russian Research Institute of
Agricultural Microbiology.

Methods. To achieve the purpose, a field experiment was carried out in the farm of JSC
"Malinishchi™ in Pronsky district of Ryazan region at three sites. Fertilizers were first coated
with biological preparation Bisolbicide, which was a contact bactericide in liquid form, of genus
Bacillus subtilis. Then fertilizers were applied to the soil during sowing in a row method together
with the seeds of spring barley. Harvesting on the experimental plots was carried out in the first
decade of August by direct combining with an ACROS 595 Plus combine harvester.

Results. The experiment has shown that the use of mineral fertilizers increases the yield and
quality indicators of spring barley. However, the highest result was shown when mineral
fertilizers were coated with biological preparation Bisolbicide.

Conclusion. As a result of the field experiment, the relevance of using biological preparation
Bisolbicide was established. When processing with it complex mineral fertilizers, the highest
indicators of the yield of the mass of 1,000 seeds, the protein content in the grain, as well as the
length of the ear and productive tillering were shown. An increase in the above indicators of
spring barley was observed in all areas of the fieldrexperiment, regardless of the presence of
mobile phosphorus and applied fertilizers in the soil.

Key words: barley, microbiology, preparations, field experiment, grain quality indicators.
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Psazanckuil rocynapcTBeHHBINM arporexHojornyeckuii yHusepcuter umeHu IILA. Kocteruera
IIpobdaema u meab. Llens ucciaenoBaHuil 3aKioyalach B CPaBHEHUMM MHCEKTOAKAPUIUIAHOMN
sbdextuBHOCTH mpemapaTtoB «Jlempiuay u «Kpeonmun» mpu menodarosze oBen MpPH  UX
KOMIIJIEKCHOM ITPUMEHEHHUH B BHJIe 00pabOTOK KUBOTHBIX a3P0O30JIbHBIM METOZOM, B COUYETaHUHU
C BETEpUHAPHO-CAHUTAPHON 00pabOTKON MECT COIepKaHUS METOJOM OPOIIEHUSI.
Metonoaorus. OObeKT HccieoBaHus: OBLbI PoMaHOBCKOM mopoabl. g u3ydyeHus oueHKu
b (PEeKTUBHOCTH TpenapatoB ObUIM OTOOpPaHBI XKMBOTHBIE C KIMHHUYECKUMHU TMPOSIBICHUSIMU
menodaro3a U cHOpMUPOBAHBI JBE TPYMIbI: OINBITHAs TpyNna M Tpynmna cpaBHeHUs (n=6).
['pynmnsl opMupoBalivch MO MPUHIUIY aHAJIOrOB: MO KUBOW Macce (CpeiHss KHBas Macca
57xr), mo Bo3pacTy (2 roma), Mo TMOJOBOM MpUHAIEKHOCTH (camMKu (sipku)). YKUBOTHBIX
OMBITHOW Tpymmbl obpabarbiBanu npenapatoM «Jlenpuun» (mpousoautrenr OO0 «AB3-CIl»,
NecTByIOIIEE BElECTBO — JenbTaMmeTpuH). OBel| B TIpymne CpaBHEHUs o00pabaThiBaIu
MOJIMKOMIOHEHTHbIM nipenapatoM «Kpeomun» (mpousBogurens AO «3BII», ocHoOBHbBIE
JeMCTBYIONIME KOMIIOHEHTHI — Kpe30J1, Ha(TaJINH, CMOJISTHBIE KUCIIOTBI).

Pesyabrarsl. [Ipu oneHke MHCEKTOAKapUIMIHONW AaKTUBHOCTH MPENapaToB yCTAHOBJIEHO, YTO
CpelHsis WHTEHCHBHOCTh HWHBa3MHM B OMNBITHOW Tpymme cocraBuia 56,2+3,25; B rpymme
cpaBHeHusa — 52,84+3,16, npu 3TOM pa3HUIIA OKa3ajdach CTATUCTHYECKH HEIOCTOBepHOHU. [Ipm
00paboTKe TaHHBIX T'€MATOJIOIMYECKUX MCCIEJOBAHUN Mbl YCTAaHOBWIIM, YTO B OIBITHOI TpyIine
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KOJINYECTBO IPUTPOLMTOB BBIpocio Ha 31,1 %, remornobuna Ha 41,0 % mo cpaBHEHHIO C
MTOKAa3aTeJIsIMU J10 JICYECHHUS, @ B KOHTPOJIbHOU rpyrie — Ha 59,6 % u 44,5 %, cOOTBETCTBEHHO.
3akiaouenne. Ha ocHoBanuu IMOJIYYCHHBIX B PpPE3YJIbTATC I/ICCHGHOBaHI/Iﬁ JAaHHBIX MOXKHO
CACjIaTb BBIBOJA O TOM, 4YTO IIPCIIapaThbl ((KpGOJ'II/IH» u «I[CJ'IBHI/II[» IMOKa3ajn CXOXKYHO
WHCEKTOAKApUIIUIHYI0 JI(PPEeKTUBHOCTh. HeoOXOoAMMO OTMETHTh, YTO NPH KIMHHUYECKOM
MMPUMCHCHUU obounx CpEACTB OTCYTCTBYCT HMX HETAaTUBHOC BJIHWAHHUC Ha OCHOBHBEIC
(U3MOTIOrHUECKUE MAapaMeTPhl, a TAK)KE Ha OOIIEKIMHUYECKHE M OMOXMMHYECKUE IMOKa3aTelu
KpOBH OB€1I.

KawueBble cjoBa: Menodaros, OBIBI, HWHCEKTOAKAapULUAbI, BETEpUHAPHO-CAHUTAPHAS
obpabotka, Jlenpuma, Kpeonun.

COMPARATIVE EVALUATION OF THE EFFICIENCY OF PREPARATIONS
"DELCID"™ AND "CREOLIN"™ WHEN MELOFAGOSIS OF SHEEP

Kukushkina Tatyana R., Postgraduate Student, Department of Veterinary and Sanitary
Expertise, Surgery, Obstetrics and Internal Diseases of Animals, tkuckusc4kina@yandex.ru
Saitkhanov Elman O., Candidate of Biological Sciences, Associate Professor, Head of the
Department of Veterinary and Sanitary Expertise, Surgery, Obstetrics and Internal Diseases of
Animals, elmanrzn@gmail.com

Novikov Nikita M., Postgraduate Student, Department of Organization of Transport Processes
and Life Safety, newweekoff@gmail.com

Ryazan State Agrotechnological University Named after P.A. Kostychev Problem and purpose.
The purpose of the study was to compare the insect-anti-mite efficiency of Delcid and Creolin
preparations for melofagosis in sheep when they are used in the form of aerosol treatment of
animals in combination with veterinary and sanitary irrigation of places of management.
Methods. The research object was sheep of Romanov breed. To study the evaluation of the
efficiency of preparations, animals with clinical manifestations of melofagosis were selected and
two groups were formed: an experimental one and a comparison one (n=6). The groups were
formed according to the principle of analogues: by live weight (average live weight 57 kg), by
age (2 years), by sex (females (ewe). Animals of the experimental group were treated with
Delcid (manufactured by LLC "AVZ-SP", the acting substance is deltamethrin) Sheep in the
comparison group were treated with poly-component preparation Creolin (manufactured by JSC
"ZVP", the main active ingredients are cresol, naphthalene, resin acids).

Results. When evaluating the insect-anti-mite activity of the preparations, it was found that the
average intensity of invasion in the experimental group was 56.2+3.25 and 52.8+£3.16 in the
comparison group, while the difference was statistically insignificant. When processing the data
of hematological studies, it was found that the number of erythrocytes in the experimental group
increased by 31.1 % and hemoglobin by 41.0 % compared with those before treatment. The
control group had the increase by 59.6 % and 44.5 %, respectively.

Conclusion. On the basis of the data obtained as a result of the research, it can be concluded that
preparations Creolin and Delcid showed a similar insect-anti-mite efficiency. It should also be
noted that with the clinical use of both preparations, there is no negative effect on the main
physiological parameters, as well as on the general clinical and biochemical parameters of the
blood of sheep.

Key words: melofagosis, sheep, insect-anti-mite preparations, veterinary and sanitary treatment,
Delcid, Creolin.
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AHAJIN3 BJIUAHUSA HNAPATUIIMYHECKUX ®AKTOPOB HA ®U3UKO-
XUMHNYECKHUE CBOVCTBA MOJIOKA KOPOB B YCJI0OBUAX
HUHTEHCU®UKALNHU TPOU3BOIACTBA

KYJAKOB Butaauii BaaauciaaBoBuy, kaHja. OWoJ. HAayK, TOIEHT Kadeapbl BeTepUHAPHO-
CaHUTAPHOU SKCIEPTHU3bI, XUPYPIHH, aKyIIEPCTBA M BHYTPEHHUX Oosie3Heil xuBOTHHIX (BCD,
xupypruu, akymepcrsa 1 BBXK), kulakov.vitalii@yandex.ru
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®EJOCOBA Ouabra AJiekcaHIApOBHA, KaHJ. OWOJ. HAyK, JOLEHT KadeIapbl 300TEXHHH W
ouorornn, fedosowal986@mail.ru

YJIMBAHOBA T'anuna BuxkTopoBHa, kaHna. OWOJ. HayK, AOLEHT Kadeapbl 300TEXHUH H
ouoitoruu, darinelle@mail.ru

KAPEJIMHA Ouasbra AJlekcaHJIpoOBHA, KaHJ. C.-X. HayK, JOICHT KadeIpsl 300TEXHUH U
6uonoruu, 01g90945056 @yandex.ru

CAWTXAHOB Duabman OuieroBuu, Kauja. OWOJN. HayK, 3aBeaylonmii kadenpoit BCD,
Xupypruu, akyirepcrsa u BBX, elmanrzn@gmail.com

Psazanckuil rocynapcTBeHHbIN arporexHojornyeckuii yHusepcurer umeHu IILA. Kocrteruesa
Hpoﬁ.ﬂeMa U 1eJb. ]_[eJ'ILIO HACTOAIICTO HCCICAOBAHHUA SBIACTCA KOMIIIICKCHOC HU3YYCHHC
MOJIOYHOM MPOAYKTHBHOCTH KOPOB HYEpPHO-NIECTPOW MOPOJBI, (U3UKO-XUMHUECKUX CBOMCTB
MOJIOKAa 1 06y0J'IOBJ'IeHHOCTI) X pa3siindYHbIMHA (baKT opaMu.

MeTOJIOJIOFI/Iﬂ. I/ICCJIGI[OBaHI/Ie MMPOBOANJIOCH B HCCKOJIBKO 3TallOB. Ha IICPpBOM STallC U3Y4YallOCh
BJIMAHUC YPOBHA IIPOAYKTHUBHOCTH KOPOB Ha XUMHYECKHH COCTaB U (bl/ISI/IKO-XI/IMI/I‘ICCKI/Ie
cBoiicTBa MoJIoKa. Ha BTOpOM 3Tame M3ydaeMbIM MapaTUIUYeCKUM (aKkTOpoM ObUT BHIOpaH
BO3pacT KOpPOB I[Of/iHOFO craaa. Ha TPETHEM OTallC OBLIO IIpOBCACHO CPAaBHCHUC oKa3arejiel
HOBOTCJIbHBIX KOPOB C COOTBCTCTBYIOIIIMMMU I1OKa3aTCJIsIMU KOPOB I[OI71HOI‘O craga Ha CTaauu
pasrapa JaKTallud B 3aBUCHMMOCTH OT BO3pacCTa XHBOTHBIX. OCHOBHBIMH HN3y4acMbIMU
nokazatesisiMu B MoJioke kopoB Obutn MJIb, MJIK, xucnmornocts, COMO, mI0THOCTS,
TEeMIepaTypa 3aMep3aHus, a TAK)Ke CoJIep>KaHre B MOJIOKE Kanblus u (ocdopa.

Pe3y.]'leaTbI. B X04€ aHaJn3a OBLIO BBIABIIEHO CHIDKEHHE COACpIKaHUA KaJlblIUd B MOJIOKC
KOPOB CTapimnux BO3paCTOB Ha 0,01 %, a TaK>XC BBISIBJICHO ITOBBIIICHHOC COACPIKAHNC KaJIbIUA —
0,15 % u moHWXeHHasi KUCIOTHOCTh MOJIOKAa HOBOTEIBHBIX KopoB — 17,9 T u nuHamuka ee
IMNOBBIIICHHUSA K pa3rapy Kak 1-171, TaKk U 3-eil JJaKTallkuH. brio OTMCYCHO, UYTO B I'pylIie KOpoB C
ypoBHeM mpoayktuBHoct 8000 kr monoka MJIb cocraBuma 2,9 %, a MJIXK — 5,3 %, uto
JA0CTAaTOYHO CHIIBHO OTJIM4YacT KOPOB 3TOH Ipynibl OT CBEpCTHUL € JAPYrUM YPOBHCM
nponyktuBHocTu. CooTtHomenne mexay MJIK u MJIb B rpynmax kopoB, HaumHas ¢ 3-ei
JIAKTallK1 U CTapuie OBLIIO HECKOJIBKO HUKC, HEM PCKOMCHAYEMOC.

3akjoueHue. PGSYJ'IBTaTI)I HNCCIICI0BAHUA II03BOJINIIN MMpOCICINTD BIIMAHUC TaKHuX
MnapaTUuIUICCKux (I)aKTopOB Kak BO3paCT W CTaauAa JIAKTallUM Ha HCEKOTOPLIC (1)I/IBI/IKO-
XUMHUYECKHUE CBOMCTBA MOJIOKA.

KiroueBble c10Ba: KpYyINHBIA poraTelii CKOT, MOJIOKO, NMapaTUINUYEcKue (HaKkTOpbl, XUMUUECKUN
COCTaB.

ANALYSIS OF THE INFLUENCE OF PARATYPIC FACTORS ON PHYSICAL AND
CHEMICAL PROPERTIES OF COW'S MILK WHEN PRODUCTION
INTENSIFICATION

Kulakov Vitaly V., Candidate of Biological Sciences, Associate Professor of the Department of
Veterinary and Sanitary Expertise, Surgery, Obstetrics and Internal Diseases of Animals, Ryazan
State Agrotechnological University Named after P.A. Kostychev, kulakov.vitalii@yandex.ru
Fedosova Olga A., Candidate of Biological Sciences, Associate Professor of the Department of
Animal Science and Biology, Ryazan State Agrotechnological University Named after P.A.
Kostychev, fedosowal986@mail.ru

Ulivanova Galina V., Candidate of Biological Sciences, Associate Professor of the Department
of Animal Science and Biology, Ryazan State Agrotechnological University Named after P.A.
Kostychev, darinelle@mail.ru

Karelina Olga A., Candidate of Agricultural Sciences, Associate Professor of the Department of
Animal Science and Biology, Ryazan State Agrotechnological University Named after P.A.
Kostychev, 0lg90945056 @yandex.ru

Saitkhanov Elman O., Candidate of Biological Sciences, Head of the Department of Veterinary
and Sanitary Expertise, Surgery, Obstetrics and Internal Diseases of Animals, Ryazan State
Agrotechnological University Named after P.A. Kostychev, elmanrzn@gmail.com
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Problem and purpose. The purpose of this study is a comprehensive study of the milk
productivity of black-and-white cows, the physical and chemical properties of milk and their
dependence on various factors.

Methods. The research was carried out in several stages. At the first stage, the influence of the
level of productivity of cows on the chemical composition and physical and chemical properties
of milk was studied. At the second stage, the age of dairy cows was chosen as the studied
paratypic factor. At the third stage, a comparison was made of the indicators of fresh cows with
the corresponding indicators of dairy herd cows at the stage of high lactation, depending on their
age. The main studied parameters in the milk of cows were PMF, FMF, acidity, NFMS, density,
freezing point, as well as the content of calcium and phosphorus in milk.

Results. The analysis revealed a decrease in the calcium content in the milk of older cows by
0.01 % and an increased calcium content by 0.15 % and a decreased acidity of fresh cows' milk
by 17.9 OT and the dynamics of its increase to the peak of both the 1st and 3rd lactations. It was
noted that in the group of cows with a productivity level of 8,000 kg of milk, the PMF was 2.9 %
and the FMF was 5.3 %, which quite strongly distinguished the cows of this group from their
peers with a different level of productivity. The ratio between FMF and PMF in the groups of
cows starting from the 3rd lactation and older was slightly lower than the recommended one.
Conclusion. The results of the study made it possible to trace the influence of such paratypic
factors as age and stage of lactation on some of the physical and chemical properties of milk.
Key words: cattle, milk, paratypic factors, chemical composition.
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ATPOIKOJIOTUYECKAA OLHEHKA NNPUMEHEHUSA KOMIIOCTA U3 OCAJAKA
CTOYHBIX BOAITPU BBIPAIIUBAHUU AYMEHS

JIEBUH Buxrtop UBanoBu4, 1-p c.-X. HayK, podeccop kadeapsl ceIeKInHu U CEMEHOBO/ICTBRA,
arpoXMMHMH, JIECHOTO Jiejia U 3kojiorud, levin-49@bk.ru

AHTUIIKUHA JlioamMuia AHATOJbeBHA, KaHJ. C.-X. HAyK, JTOLIEHT Kadeapbl CeNeKIUd U
CEMEHOBO/ICTBA, arpOXMMHH, JIECHOTO Jiena u skosnoruu, LAtalanova@yandex.ru

EPO®EEBA Tarbsina BanepbeBHa, kaHa. OWON. HayK, AOUEHT Kadenpbl CeNeKIUH U
CEMEHOBO/ICTBA, arpOXMMHH, JICCHOTO Jiejia ¥ 3Koyioruu, Xabarova-tv@mail.ru

Ps3aHckuil rocynapcTBEeHHBIN arpotexHonorudeckuid ynuepcuter umeHu II.A. KocrterueBa
IIpoGaema u meab. OTiIMUUTENHEHONM O0COOCHHOCTHIO 21 Beka SBISETCS WHTEHCHUBHOE
AQHTPOIIOTEHHOE BO3EHCTBUE HA OKPYKAIOUIYIO CPey, HapacTarollee U3 roja B IoJl HaKOIIEHUE
OpraHOCOJIEp)KAIUX KOMMYHAJIbHBIX M  TPOM3BOJICTBEHHBIX  OTXOJOB, OKa3bIBAOIIUX
HEraTUBHOE BIMSHHUE HACENUTEOHBIE TEPPUTOPHH U HKOCHCTeMBI. Llens paboThl 3aKkirodanach B
OKCIIEPUMEHTAIbHON  arpoOdKOJIOTHYECKOM  OLIEHKE  W3YYCHHS  BIUSHUA  KOMIIOCTA,
pa3paboTaHHOTO aBTOpaMH, Ha OCHOBe ocaaka cToyHblx Boa (OCB) Ha ¢dopmupoBanue
arpouToOIleHO3a SUMEHs, BKJIOYas OCHOBHBIE DJIEMEHTBHI MPOAYKIIMOHHOTO TIpoIecca,
YCTOWYMBOCTh PACTEHHUI K KOPHEBBIM THWJISAM, 3acyXe, a Takke OMOJOTHYEecKOW aKTUBHOCTHU
MTOYBBI.

Metonosnorus. Pabora Hocua SKCIEpUMEHTANLHBIN XapaKTep, BHIMOIHSIIACH B JTA0OPAaTOPHBIX
W TONEBBIX ycloBUsX. OMNBITEI TPOBOJWIM Ha JBYX COpTax suMeHs. Mcmons3oBanu
KOHJIMIIUOHHBbIE ceMeHa. OTBETHYIO PEaKIMI0 SYMEHs OLEHUBAIM IO MOKAa3aTesisiM MOCEBHBIX
KauecTB CeMsH, MOp(QOMETpUYECKMMH TapaMeTpaM MPOPOCTKOB; JAMHAMUKE HAKOIUICHUS
¢dbuTOMAaCCHI, MPOIYKTUBHOCTH (DOTOCHHTE3A, BENUYHe ypoxkaitHOCTH. [loceBHBIE KauecTBa CEMSIH
onpeaensan no ['OCT 12038-84, yuer mopakeHHs pPACTEHUN KOPHEBBIMH THWISMH — IO
metoauke BU3P-2002: "durocanurapHas 3KkcnepTu3a 36pHOBBIX KyabTyp "[10].

PesyabTaTsl. BHecenne kommocrta B 103ax ot 5 10 20 T/ra cnocoOCTBOBaI0O MHTEHCU(UKALIUN
MPOIYKIIMOHHOTO TIpoliecca B arpoduTolieHo3e ssamers. OTBeTHAsl peakius JaHHON KyIbTYphI
COTIPOBOXAAJIACh B JIAOOPATOPHBIX YCIOBUAX CTUMYJAIHEH pOCTa TPOPOCTKOB CEMSH,
YBEJIMYEHUEM DSHEpruu mnpopactanuss Ha 5-11 % B 3aBUCMMOCTH OT cOpTa, TEHJCHLHEH
MOBBIIICHHUST JIA0OPATOPHOM BCXOXKECTH. B TONIEBBIX YCIOBUAX MPUMEHEHHE KOMITOCTA
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CIOCOOCTBOBAJIO YBEJIMUEHUIO TTOJIEBOM BCXOXKeCTH Ha 6-7 %, HakomieHuto puromaccs! Ha 11,3-
13,5 % wu yBenWYeHHIO MNPOAYKTHUBHOCTU (oTocuHTe3a Ha 6,6-25,7 % mo cpaBHEHHIO C
KoHTpoJieM. Poct ypoxaitHOCTH 3epHa stumeHs B 3aBucuMoctu oT 103 OCB cocraBun 6,4-28,4
%. OTtMmeuaeTcs yCTOﬁHHBaﬂ TEHACHINA ITOBBINICHUSA PE3HCTCHTHOCTU paCTeHI/Iﬁ OITIBITHBIX
BApPHUAHTOB K KOPHCBbLIM I'HUJIAAM U 3aCyXC.

3akurouenue. [lomydeHHble pe3ysbTaThl YKA3bIBAIOT HA CYIIECTBEHHOE YJIYYIICHHUE PEKUMA
MHHCPAJIBHOI'0 IIHUTAaHUSA paCTeHI/Iﬁ AYMCHA Ha CCPbIX JICCHBIX TIIOYBAaX II0A BJIMAHUCM
MMPUMCHACMBIX 103 KOMIIOCTA, oOecreunBaeTcst AKTHUBHU3allUsd POCTa U PA3BUTHA paCTCHHﬁ,
MOBBIIIACTCS TPOAYKTUBHOCTh arpoQUTOIEHO3a U €ro YCTOWYMBOCTH K OMOTHYECKUM
MOBPEKIAIOIIUM BO3JAECHCTBUSIM.

KiroueBble cJIoBa: 0OCaJOK CTOYHBIX BOJ, KomIocT, ¢urorokcmuanocts OCB, mpopacranue
CEMSH, POCT paCTeHHﬁ, ypOX(afIHOCTB, KOPHEBBIC T'HUJIH, OMOJIOTMYECKAsT AKTUBHOCTD ITOYBEL.
AGROECOLOGICAL ASSESSMENT OF COMPOST FROM WASTE WATER
SEDIMENT WHEN GROWING BARLEY

Levin Viktor 1., Doctor of Agricultural Sciences, Full Professor of the Department of Breeding
and Seed Production, Agrochemistry, Forestry and Ecology, levin-49@bk.ru

Antipkina Lyudmila A., Candidate of Agricultural Sciences, Associate Professor of the
Department of Breeding and Seed Production, Agrochemistry, Forestry and Ecology,
LAtalanova@yandex.ru

Erofeeva Tatyana V., Candidate of Biological Sciences, Associate Professor of the Department
of Breeding and Seed Production, Agrochemistry, Forestry and Ecology, xabarova-tv@mail.ru
Ryazan State Agrotechnological University Named after P.A. Kostychev, 390044

Problem and purpose. A distinctive feature of the 21st century is the intense anthropogenic
impact on the environment, the accumulation of organic municipal and industrial waste that is
growing from year to year, which has a negative impact on the living conditions of people and
the ecosystem. The aim of the work was to conduct an experimental agroecological assessment
of the effect of compost, developed by the authors, on the basis of sewage sludge on the
formation of agrophytocenosis in barley, including the main elements of the production process,
plant resistance to root rot, drought, as well as soil iological activity.

Methods. The work was experimental in nature, carried out in laboratory and field conditions.
The experiments were carried out on 2 varieties of barley. Conditioned seeds were used. The
response of barley was assessed in terms of sowing qualities of seeds, morphometric parameters
of seedlings, dynamics of phytomass accumulation, productivity of photosynthesis, and the value
of yield. The sowing qualities of seeds were determined according to GOST 12038-84, plant
damage by root rot was determined according to VIZR-2002 method, as well as phytosanitary
examination of grain crops (plant diseases) [10].

Results. The introduction of compost in doses from 5 to 20 t/ha contributed to intensification of
the production process in the agrophytocenosis of barley. The response of this crop was
accompanied in laboratory conditions by stimulating the growth of seedlings, increasing the
germination energy from 5 to 11 %, depending on the variety, the trend of increasing laboratory
germination. In the field, the use of compost promoted an increase in field germination by 6-7 %,
the accumulation of phytomass by 11.3-13.5 % and the productivity of photosynthesis by 6.6-
25.7 % compared to the control. The increase in the yield of barley grain, depending on the doses
of WWS, was 6.4-28.4 %. There was a steady tendency to increase the resistance of plants of
experimental variants to root rot and drought.

Conclusion. The results obtained indicate a significant improvement in the mineral nutrition of
barley plants on gray forest soils under the influence of the applied doses of compost, the
activation of plant growth and development, an increase in the productivity of agrophytocenosis
and its resistance to biotic damaging influences are provided.

Key words: sewage sludge (SS), compost, SS phytotoxicity, seed germination, plant growth,
root rot, soil biological activity.
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MPOJAYKTUBHOCTBb PAIICA SIPOBOT'O B YCJOBHUAX IOKHON YACTH
HEYEPHO3EMHOI 30HbBI

JIYIIOBA Exatepuna HBaHoBHa, KaHI. OWOJ. HayK, JOLUEHT Kadeapbl arpoOHOMUU H
arporexHouorui, katya.lilu@mail.ru

Ps3anckuii rocyaapCTBEHHBIN arpoTexHosiornyeckuii yaupepcuteT umenu I1.A. KocteiueBa
IIpodaema u uesb. [Tokazatenu skoHOMHUYECKOH A(H(HEKTUBHOCTH OTpaCiId pacTEHUEBOJICTBA B
CEJIbCKOXO3SUCTBEHHBIX MPEANPUATHSAX, B TOM 4YHCIIe PEHTA0EIbHOCTU PAICOCESHUs, BEChMa
JAJICKH OT TeX 3HAYeHWH, YTO MOIIH Obl BBIBECTH parc B TOIMOBBIC KYyJIbTypbl. Hwuskas

YPOXKAHHOCTh parca — JIHMIIb CJICACTBUE JaHHOH mpoOsieMbl. BwisiBieHue Haubomee
3¢ (HEKTUBHBIX 3JIEMEHTOB arpoTeXHOJOTHU M COOMoJeHue OanaHca BCEX COCTABIISIFOIINX
NPOM3BOJICTBA CEMSIH KYJIbTYpbl — 3aJIOT IOBBINICHUS MPOJAYKTUBHOCTH MACITHYHBIX.

AKTYaTbHOCTh MPOOJEMBI U PEIICHHE BOMPOCOB MPOU3BOJCTBA CEMSH parca W OMPEICIIUIIO0
HallpaBJ€HUE HamuX HcciaenoBaHui. lLlenp umccnenoBaHWil — BBISIBUTH ONTHUMAJbHBIM CpPOK
moceBa sIpoBOro parca, coproB PatHuk u O3opno, rubpuna Cansca KJI, Bo3nensiBaeMbIX B
yCIOBHSIX F0kHOU yacTu HeuepHozemHol 30Hb1 Poccun.

Metonmosorus. VMccienoBanusi BBINOJHEHBI Ha OCHOBE aHaiu3a OIMYOJMKOBAaHHBIX JaHHBIX
OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX, BCIECACTBHE Yero ObLTH C(OPMUPOBAHKI 1IETh, 337a4H,
TJIaH MOJIEBBIX OMBITOB C Y4eToM moadopa Heooxoaumbix MeToauk U 'OCToB. OcyiiecTBieHb
TakKe J1a0OpaTOpPHBIE HCCIIENOBaHUS IO BBIIBJICHHIO Ka4eCTBEHHBIX IIOKa3aTeeil CeMsH,
(OTOCUHTETHUECKHX MOKa3aTeNeH; MpoBeIeHa MaTeMaThuueckast 00paboTKa OMBITHRIX JaHHBIX.
Pe3yabTarsl. B ycrnoBusx roxHoi yactu HeuepHO3eMHOHN 30HBI Ha CEpBIX JIECHBIX IOYBAX B
noneBblX uccienaoBaHusax 2016-2021 rogoB BBISIBIEHO, YTO MaKCHMAJIbHAs YpOXKAaWHOCTH
MmaciocemsiH y rudpuaa Canbca KJI — ¢ moceBom B niepBoii nekane mas (23,8 1/ra). Hanbonbmas
YpOXalWHOCTh MacloceMsiH y copta PaTHuK 3adukcupoBaHa Bo BTOpOH Cpok moceBa — Bo 1I-if
nekage Mas (20,9 w/ra), y copra O3opHo — B I-ii mekane mas (21,4 u/ra). bonee Bbicokas
MacCJIMYHOCTh B ombiTe 3adukcupoBana y rudopuna Cansca KJI, B cpennem o rogam 45,7-46,2
%. MaxkcuManpHbIil BbIXOJ kupa Ha Bapuante Canbca KJI — mpu moceBe B [-ii nekane mas
(1099,5 xr/ra), O3opHo — npu nocese B I-it nekane mas (899,6 kr/ra), PaTHuk — mpu nocese Bo
I1-ii nexane mas (898,7 kr/ra).

3akirouenue. PekoMeHiyeM BbICeBaTh SIPOBOM parCc JaHHBIX COPTOB B MEPBOIl MOJOBHHE Masl.
Bce pactutenbHble Macna, TMOJYyYEHHbIE B BapHaHTaxX HMCCIEAOBAHMM, XapaKTepU30BaJIUCh
BBICOKUM NMHUIICBBIM JOCTOMHCTBOM, C OTCYTCTBUCM, WJIK B BUAC NPUCYTCTBHUA CIICAOB (He OoJtee
0,005 %), spykoBOi U 3IKO3€HOBON >KUPHBIX KUCIOT. OOBbEM BBIXO/Aa PACTUTEIBLHOTO KUpa
HMEII MPAMYIO 3aBUCHMOCTB, IPEKIAC BCCro, OT CEMEHHOU MPOAYKTUBHOCTHU U, B MEHBIIIEN
CTEINEHU, OT MACIUYHOCTH.

KuioueBnblie cioBa: parc sipoBoid, Heuepnozemnas 3oHa Poccun, cpok moceBa, copT, THOpHI,
arpoTEXHOJIOTHUSI, YPOKANHOCTh, MACIIMYHOCTD, BBIXOJ] )KHPA.

PRODUCTIVITY OF SPRING RAPE IN CONDITIONS OF THE SOUTHERN PART
OF THE NON-BLACK EARTH ZONE

Lupova Ekaterina 1., Candidate of Biological Sciences, Associate Professor of the Department
of Agronomy and Agrotechnologies, katya.lilu@mail.ru

Ryazan State Agrotechnological University Named after P.A. Kostychev

Problem and purpose. The indicators of the economic efficiency of the crop growing sector of
agricultural enterprises, including the profitability of rapeseed, are very far from those values
that could bring rapeseed into the top crops. Low rapeseed vyield is just a consequence of this
problem. Identifying the most effective elements of agricultural technology and maintaining the
balance of all components of the crop production is the key to increasing the productivity of
oilseeds. The relevance and solution of these issues of rapeseed production has determined the
direction of the research.The purpose of the research is to identify the optimal sowing time for
spring rape, varieties Ratnik and Ozorno, Salsa KL hybrid cultivated in the southern part of the
Non-Chernozem zone of Russia.
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Methods. The research methodology was carried out on the basis of an analysis of the literature
data of domestic and foreign scientists, as a result of which the purpose, objectives, a plan for the
implementation of field experiments were formed, considering the selection of the necessary
techniques and GOSTSs. Laboratory studies were also carried out to identify the quality and
photosynthetic indicators of seeds, followed by mathematical processing of experimental data.
Results. Field studies in 2016-2021 showed that in the southern part of the Non-Chernozem
zone, on gray forest soils, the maximum yield of oilseeds in Salsa KL hybrid when sowing in the
first decade of May was 23.8 dt/ha. The highest yield of oilseeds in Ratnik variety equal to 20.9
dt/ha was recorded in the second sowing period, i.e. in the 2nd decade. The highest yield in
Ozorno variety was registered in the 1st decade of May (21.4 dt/ha). A higher oil content in the
experiment was recorded in Salsa KL hybrid. It was 45.7-46.2 % on average over the years. The
maximum fat yield was in variants with Salsa KL + sowing in the 1st decade of May (1099.5
kg/ha), Ozorno + sowing in the 2nd decade of May (899.6 kg/ha), Ratnik + sowing in the 2nd
decade of May (898.7 kg/ha).

Conclusion. It is recommended to sow spring rape of these varieties in the first half of May. All
vegetable oils of the obtained research variants were characterized by high nutritional value, with
the absence of traces of erucic and eicosene fatty acids (no more than 0.005 %). The volume of
vegetable fat yield, first of all, had a direct dependence on seed productivity, and to a lesser
extent on oil content.

Key words: spring rape, the Non-Chernozem zone of Russia, sowing time, variety, hybrid,
agrotechnology, yield, oil content, fat yield.
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IOOEKTUBHOCTh MMMYHOTPOIIHBIX IIPEITAPATOB CEPUHM PIGSTIM B
MNPOPUIAKTUKE BOJE3HEN NOCJIIEPOJJOBOI'O NEPUOJIA CBUHOMATOK
MUXAWUJIOB Huxkonaii CepreeBuu, acrnupanHT Kadeapsl MOpPQOJOTHH, aKylIepcTBa U
Tepamnuu, Semenov_Vv.g@list.ru

CEMEHOB Baaaumup [I'puropseBuu, a-p Ouon. Hayk, npodeccop, 3aB. Kadeapou
Mop(hoJIoTHH, aKyIlepcTBa U Tepamnuu, sSemenov_v.g@list.ru

TJTAJKUX JlwoooBs IlaBiaoBHA, KaH/. BET. HAayK, TOIEHT Kadeapbl Mopdoaoruu, akymepcTra
u tepanuu, gladkih_l_p@mail.ru

HUKUTHUH Jmutpuii AHaToJIbeBMY, J-p BET. HayK, JOLEHT Kadeapbl Mop¢oJIoTHH,
aKkymepcTBa u Tepanuy, Nikitin_d_a@mail.ru

OI'BOY BO «YyBamickuii rocyaapCTBEHHBIN arpapHblii YHUBEPCUTET)

Iesab padoThl — aHANN3 U COBEPILIEHCTBOBAHHE CUCTEMBI MPOQUIAKTUKU U Tepanuu Oose3Hen
MOCJIEPOAOBOI0 NEPHUOAa CBUHOMATOK U 00€CIIEUEHHUSI 310POBbs TOPOCAT-COCYHOB.
Metonoaorus. s npodunaktuku Oose3HeH MOCIepoJOBOro mnepuojia (CUHIPOM METPHT-
MacTHUT-arajlakTHs) CBUHOMAaTOK M OO€cleyeHHs] 30pOBbS INOPOCIT B IOJICOCHBIM TNEpUOJ
CYIIOPOCHBIM CBMHOMAaTKaM TpexkpaTHO 3a 10 m 5 cyTok 10 omopoca M B Hayalle onopoca
BHYTPUMBIILIEYHO HHBEUHMPOBAIU HUMMYHOTponHbid npenapar PigStim-C B moze 10,0 mi Ha
rOJIOBY.

Pe3yabTaTbl. YCTaHOBIEHO, YTO y CBHHOMATOK OIIBITHBIX TPYIIT JOCTOBEPHO CHMKAJIACh
JUINTENILHOCTh Te€4eHus: omopoca Ha 2,1 u 2,05 yaca, cHU3MJIACh 3a00JI€BA€MOCTb CHHIPOMOM
METPUT-MACTUT-arajlakTus B 6 pa3 ¥ COKpaTuiach JINTEIbHOCTh TeueHus 6one3nu Ha 1,4 u 2,0
CYTOK TIO CpPaBHEHHIO C KOHTPOJBbHBIM TMoOKazaresneM. Creqyer OTMETHTh Oojiee Jierkoe
npoTekaHue OOJe3HM M 3aKOHOMEPHO MEHBIIMM CpPOK  BBI3JIOpPOBJIEHHMS Ha (oHe
uMMyHoIpopuiIakTuku npenaparom PigStim-C. XKuBast macca mopocst npu oTbeMe OKasajach
JIOCTOBEPHO BBIIIE KOHTPOJIbHBIX Bean4MH Ha 0,62 xr B 1-i onbiTHOM rpynne u Ha 0,66 Kr — BO
2-i1 ombiTHOM Tpynme. Ilpodunakthka Oone3Hel MOCIEPOTIOBOrO IMEPHOAA Y CBUHOMATOK
CIIOCOOCTBYET COXPAHEHHMIO 3/I0pOBbS MOJIYYEHHBIX OT HHUX [OPOCST, TOBBIIICHUIO
3(QPEKTUBHOCTH  TEpAleBTUYECKHX MEPONPUATHH U COXpPAHHOCTHM MOrojioBbs. Tak,
3a0oyieBaeMoCTh COKpamaiach B 2,16 u 2,46 paza, CHMKaJCS MajeX IMOPOCAT MO MPUYHHE
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00J1€3HHU, COKpAIlaIMCh CPOKU BbI3OpOBIEHUS Ha 1,1 u 1,2 cyTOK U noBbIIanach COXpaHHOCTh
B nepuoj nojcoca Ha 4,1 u 4,9 %.

3akmouenue. [IpodunakThka CcHHApPOMA  METPUT-MACTUT-arajlakTHs y  CBHHOMATOK
UMMYHOTpOIHBIM TipenapatoM PigStim-C He meHee 3(dekTruBHA MpUMEHSIEMON B XO3SHCTBE
CXEMBI, 3aKJIIOYAIOUICWcss B MPUMEHEHHHM aHTUOAKTepUAbHBIX cpeiacTB. llpodumaktuka
CHUHApOMa MCETPUT-MACTHUT-araJlakTuld Yy CBHHOMATOK Kak aHTI/IGaKTepI/IaJ'II)HI)IMI/I, TaK H
MMMYHOTPOIIHBIM IPENapaToM CIOCOOCTBOBaA JIydllIEMY POCTY IOPOCST, OJYYEHHBIX OT 3TUX
CBHHOMATOK.

KiroueBble ¢j10Ba: CBUHOMATKU, OPOCATA-OTHhEMBIIIH, IMMYHOTPOIHBIH npernapat PigStim-C,
CUHAPOM METPUT-MACTUT-arajlakTH:, 3a00JIEBAEMOCTD U COXpPaHHOCTDb, POCT.

THE EFFECTIVENESS OF PIGSTIM SERIES IMMUNOTROPIC PREPARATION IN
THE PREVENTION OF DISEASES OF THE POSTPARTUM PERIOD OF SOWS
Mikhailov Nikolay S., postgraduate of the department of morphology, obstetrics and therapy,
semenov_v.g@list.ru

Semenov Vladimir G., doctor of biological science, professor, head of the department of
morphology, obstetrics and therapy, semenov_v.g@list.ru

Gladkikh Lyubov P., candidate of veterinary science, associate professor of the department of
morphology, obstetrics and therapy, gladkih_| _p@mail.ru

Nikitin Dmitry A., doctor of veterinary science, associate professor of the department of
morphology, obstetrics and therapy, nikitin_d_a@mail.ru

The purpose of the work — is to analyze and improve the system of prevention and therapy of
diseases of the postpartum period of sows and ensuring the health of suckling piglets.
Methodology. To prevent diseases of the postpartum period (metritis-mastitis-agalactia
syndrome) of sows and ensure the health of piglets during the suckling period, pregnant sows
were injected intramuscularly with the immunotropic drug PigStim-C at a dose of 10.0 ml per
head three times 10 and 5 days before farrowing and at the beginning of farrowing.

Results. It was found that the duration of farrowing significantly decreased by 2.1 and 2.05
hours in sows of the experimental groups, the incidence of metritis-mastitis-agalactia syndrome
decreased by 6 times and the duration of the disease course decreased by 1.4 and 2.0 days
compared to the control indicator. It should be noted that the course of the disease is easier and
the recovery period is naturally shorter against the background of immunoprophylaxis with
PigStim-C. The live weight of piglets at weaning was significantly higher than the control values
by 0.62 kg in the 1st experimental group and by 0.66 kg in the 2nd experimental group.
Prevention of diseases of the postpartum period in sows contributes to the preservation of the
health of the piglets received from them, increasing the effectiveness of therapeutic measures
and the safety of the livestock. Thus, the incidence decreased by 2.16 and 2.46 times, the case of
piglets due to illness decreased, the recovery time was reduced by 1.1 and 1.2 days, and the
safety during the suckling period increased by 4.1 and 4.9 %.

Conclusion. Prevention of metritis-mastitis-agalactia syndrome in sows with the immunotropic
drug PigStim-C is no less effective than the scheme used in the farm, which consists in the use of
antibacterial agents. Prevention of metritis-mastitis-agalactia syndrome in sows with both
antibacterial and immunotropic drugs contributed to the better growth of piglets obtained from
these sows.

Key words: sows, weaning piglets, immunotropic preparation PigStim-C, metritis-mastitis-
agalactia syndrome, morbidity and preservation, growth.
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HEKOPHEBBIE IIOJKOPMKH B AI'POIIEHO3AX TOPYMIIbI BEJIOH B
YCJOBUAX HEYUEPHO3EMHOM 30HbI POCCUM

HAYMIIEBA Kcenuss BukropoBHa, acnupaHT Kadenpsl arpOHOMHUU M arpOTEXHOJIOTUH,
ksyu.dyachuk.93@mail.ru

Ps3aHCKMIT rOCYTapCTBEHHBIN arpOTEXHOJIOrnyecknii yausepcuteT umenu I1.A. Kocteruesa
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IIpodaema um neab. llenpro wM3ydeHMM SBWIOCH HCCIEJOBaHME JEWCTBHUS HEKOPHEBBIX
IMOAKOPMOK COBPEMCHHBIMH MHOI'OKOMIIOHCHTHBIMU KUAKUMU y,I[O6peHI/I$IMI/I B IIOCEBax
TOPYHIIBI OETION.

MeTOIIOJIOFI/IH. IToneBrIe HUCCIICAOBAHUA 3aKJIaJbIBAINCh B YCIOBUAX yqe6H0-Haquoro
MHHOBAIIMOHHOIO IeHTpa «ArpoTexHonapk» PsszaHckoil oOnactu. BbeimonHsinch Ha OCHOBE
MeToauKu ombiTHOrO nena mo b.A. JlocmexoBy (1985), ¢ yderoM METOAWKH TPOBEIACHUS
IIOJIEBBIX OIIBITOB C MACIMYHBIMU KyilbTypamMu B usnoxeHun B.M. Jlykomen (2010).
Maremarudeckas o6pa60TKa PE3YJIbTATOB I/ICCJ'IG,Z[OBaHI/Iﬁ IIpoOBCACHA C IIOMOIIBIO
KOMIIBIOTCPHBIX IIPOrpaMM.

Pe3y.m>TaT. Z[J'ISI HUCCIICAOBaHU ObLIH BI)I6paHBI MHOI'OKOMIIOHEHTHBIC KHJIKHEC yz[o6peHI/1;1
AzotoBut, ®ocarosur, PayAxtus, Murepmar Ilpodu (nepssiii onbit) 1 Akt bop + AkTuB
[{uHk (BTOpOI# OMBIT). BBIABICHAa MakCUMaIbHAsl YPOXKaHOCTh B mepBoM ombiTe (19,5 1/ra, 4To
BBIIIIE KOHTPOJIbHOTO, 0e3 ymoOpenuit, Ha 19,6%) Ha BapuaHTe ¢ HmpUMEHEHHEM A30TOBHT,
®docdartorut, PayAkTus, B 103ax mo li/ra, y copra Jlromus. MukpoyaoOpeHusi BTOpOTro OTbITa
AxtuB bop + AxtuB LluHk ¢ HOpMO#l pacxoma mo 1 n/ra. pe3yabTaTWBHO MOBIUSUIA Ha
(bOpMI/IpOBaHI/Ie MAacCJIOCEMSH. HaI/IJ'Iy‘IH_II/IM OKasaJiCsa COpPT .H}OI_II/I}I C MaKCUMAaJIbHOH
ypoxkaiiHocThio 13,9 1w/ra, +19,8 % ot kouTpoms. JlocroBepHas mnpuOaBKa YpOKaWHOCTH
COCTaBUJIa 2,3 u/ra, OT KOHTPOJIbHOI'O BapHyaHTa.

3akiouyenue. B pesynbraTe ucciemoBaHus ObIJIO YCTAHOBJICHO, YTO MPUMEHEHUE HEKOPHEBBIX
O6pa6OTOK B arponc€HoO3ax IOpYHIbI 0eJIofl KOMINIEKCHBIMU y,I[O6peHI/I}IMI/I CIOCOOCTBOBAIIO
YCHJIEHHOMY pPOCTY TOPYHIBI Oe€liof, yBETWYCHHIO (OTOCHHTETUYECKHX IIOKa3aTeleH,
CTPYKTYPBI YPOKasi U YPOXKAHHOCTH KYJIbTYPBI.

KioueBble cj10Ba: JIMCTOBBIE 00paOOTKM, HEKOPHEBBIE MOJKOPMKH, YPOKaHHOCTh TOPUHIIBI
66J’IOI>1, MacCJIO0CCMCHA I'OPYUILIBI.

NON-ROOT TOP DRESSING IN AGROCENOSES OF WHITE MUSTARD IN THE
CONDITIONS OF THE NON-CHERNOZEM ZONE OF RUSSIA

Naumtseva Kseniya V., postgraduate student of the department of agronomy and agricultural
technologies, ksyu.dyachuk.93@mail.ru

Ryazan State Agrotechnological University Named after P. A. Kostychev

The problem and the goal. The purpose of the research was to study the effect of non-root
fertilizing with modern multicomponent liquid fertilizers in white mustard crops.

Methodology. Field research was laid in the conditions of the educational and scientific
innovation center "Agrotechnopark™ of the Ryazan region. They were carried out on the basis of
the methodology of experimental work according to B. A. Dospekhov (1985), and according to
the methodology of conducting field agrotechnical experiments with oilseed crops by V. M.
Lukomets (2010). Mathematical processing of research results using computer programs.
Results. It was revealed that the use of non-root treatments, in the form of complex
microbiological fertilizers, contributes to a more intensive development of white mustard plants.
The maximum height of plants was observed with the variety Lucia, where on the variant
Azotovite + Phosphatovite + Rauactive, in doses of 11 / ha was 82.9 cm, which is +6.5 cm to
control; the number of pods was 34.6 pcs./plant, +5.4 pcs./plant to control. There were no
significant differences in the number of seeds in the pod and the weight of 1000 seeds,
depending on the treatment option, and did not lead to a change in yield. The maximum yield
(19.5 c/ha, which is 19.6% higher than the control) was observed in the variant with the use of
Azotovit, Phosphatovit, Rauactive, in doses of 1l / ha, in the variety Lucia. Micro-fertilizers of
the second experiment effectively influenced the formation of oilseeds. The best variety was
Lucium, the maximum yield (13.9 ¢ / ha, +19.8% of the control) was noted in the variant with
the use of Active Boron + Active Zinc, with a consumption rate of 1 I/ha. A significant increase
in yield was 2.3 c / ha, from the control variant.

Conclusion. As a result of the study, it was found that the use of non-root treatments in the
agrocenoses of white mustard with complex fertilizers contributed to a more enhanced growth of
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white mustard, an increase in photosynthetic indicators, the structure of the crop and the yield of
the crop.
Key words: leaf treatments, non-root fertilizing, yield of white mustard, mustard oil seeds.
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U3MEHEHUE O®OUBNYECKUX WU AI'POXUMHUYECKHUX XAPAKTEPUCTHUK
MHOYBbI ITPU ITPOBEJIEHUU 3EMEJIBHBIX PABOT

CABUHA Ousra BacuabeBHa, 1-p C.-X. HayK, npodeccop, npodeccop kabeapsl MapKeTUHTa
U TOBApOBEIEHHUs, PsI3aHCKUMI TOCYyIapCTBEHHBI arpOTEXHOJOTMYECKUM YHUBEPCUTET MUMEHU
IT.A. Kocteiuesa, savina-999@mail.ru,

IIpodaema u ueab. Poct mpobiieM B CEIbCKOXO3SMCTBEHHOM MPOU3BOJACTBE, CBSI3aHHBIX C
AQHTPONIOTEHHOW  Jlerpajlaliuell  CeNbXO03yroJuii, co3/laeT HEOOXOAWMOCTb IPOBEICHUS
KaueCTBEHHOW JUArHOCTUKHU COCTOSIHUA MOYB. OJIHON U3 MPUYUH JECTPYKTHUBHOTO pa3pyILICHUS
MIOYB MOXET MOCIY>KUTh MPOBEIECHUE 3eMENIbHBIX PabOT, CBA3AHHBIX C HAPYIICHUEM BEPXHETO
I010poaHoro ciosi. Llenp HacTosIIero ucciaeoBaHus — U3YyYCHUE BIUSHUS 3€MEIbHBIX padoT
Ha U3MEHEHUE (PU3NUECKUX U arpOXUMHUYECKHUX XapaKTEPUCTUK MTOYUBBHI.

Metogosnorusa. OObEKTOM HCCIEI0BaHUS SBUIUCH TPU 3€MEJbHBIE ydyacTKa Iutomajapto 7,30;
2,74 n 1,71 ra, pacnonoKeHHbIE B pailoHE MPOBEIEHUS 3E€MENIbHBIX Pa0OT MO PEKOHCTPYKIIUU
ra3zonpoBoja Ha teppuropun lllmiosckoro paiiona Ps3anckoit o6nactu. [IpeoOmamaroniue THIIBI
MIOYB HCCIEAYEMBIX 3€MENIbHBIX YYaCTKOB — JEPHOBO-TIOJI30JIMCTHIE, JIETKOTO MEXaHUYECKOIO
cocTaBa (MMPEeUMYILECTBEHHO Tecyanbie). OTOOp MOYBEHHBIX MPOO ¥ POPMHUPOBAHUE TTOYBEHHBIX
00pa3IoB s MPOBEACHUS aHaIu30B MpoBoawid B cooTBeTcTBHM ¢ ['OCT P 58595-2019. Jlns
XapaKTePUCTUKU (U3YUECKUXU aArpOXMMHYECKUX CBOWCTB IOYBBI OMPEICISUIM CIEAYIONINE
MOKa3aTelnu: 1[BET M CTPYKTYpPY TOYBEHHBIX OOpa3lOB — BHEIIHUM OCMOTpPOM;
IpaHyJIOMETPUIECKUN COCTaB — CUTOBBIM U apeomerpuueckuM MetogoM o 'OCT 12536-2014;
coJIepKaHue OpPraHUYECKOro BemecTBa — MmeToioM TropuHa B moaudukanuu [ITMHAO o TOCT
26213-91.

PesyabraTsl. [lokazaHo HeratMuBHOE JEWCTBHE 3€MENbHBIX padOT Ha (PU3NYECKHE U
arpOXUMUYECKUE XAPAKTEPUCTUKU MOYBBI. OO OCMOTpP HMCCIEAYEMBIX YYacTKOB B MeECTax
MIPOBEJICHUS 3eMENTbHBIX PAOOT BBISIBIII 3aMETHbBIE M3MEHEHHS ITOYBEHHOTO MTOKPOBA: HAPYIIICHUS
penbeda, yIIOTHEHHE MOYBbI, U3PEKHUBAHNE WM MOJHOE OTCYTCTBHE PACTUTEIBHOTO MOKPOBA.
Pe3ynbrarhl BU3yallbHOM OIEHKHM W aHATW30B (U3MUECKUX M arpOXMMHYECKUX IMOKa3aTesen
00pa3IoB TMOYBHl CBHJETEILCTBYIOT O TJIYOOKOM JI€CTPYKTUBHOM HW3MEHEHHH IMOYBEHHOTO
npodUs UCCIEeTyeMbIX 3€MENbHBIX YYacTKOB B paiioHe MPOBEIEHHUs 3eMIISHBIX paboT 3a cueT
MepeMENINBaHUs HIKHUX TIOYBEHHBIX TOPU30HTOB M TMPAKTHYECKOTO OTCYTCTBHUS BEPXHETO
IIJI0TOPOJHOTO CJIOS.

3akiiioueHue. BbIsBICHHBIE HETaTUBHBIC IOCIEACTBUS 3€MENBHBIX PAOOT TPH OTCYTCTBUU
PEKYIbTUBALIUA BEPXHETO TUIOJOPOJAHOIO CJIO0SI B KOHEYHOM HUTOr€ MPUBOAAT K BOSHUKHOBEHHIO
OOIIMPHBIX OYAaroB Jerpajalldu MOYB U BBIBOAY MX M3 XO3AWCTBEHHOTO MCIOJIb30BaHUA. Eciu
MpOIECC BO3BpaTa K HCIOJNB30BAHMIO  CEIbXO3YroAwii He OyJeT 3aKOHOJATEIbHO
pEerlaMeHTHpPOBAaH M TMOJJCpKaH Ha TOCYJapCTBEHHOM YpPOBHE, OH MOXXET TPUBECTH K
HAPYIICHUIO TIPOJOBOIBCTBEHHOMN 0a3bl, YTO B KOHEYHOM HTOTe MOTPeOyeT BHICOKO3aTPATHBIX H
Yype3BbIYATHBIX Mep AJis 00ecneYeHUsl MPOI0OBOJILCTBEHHOW O0€30IacCHOCTH Halleil CTpaHsbl.
KuiroueBbie ciioBa: 1oyBa, MOYBEHHBIM TOPU30HT, CTPYKTYpa IMOYBBI, IPaHYJIOMETPUYECKUN
COCTaB, TyMYyC.

THE CHANGE IN PHYSICAL AND AGROCHEMICAL CHARACTERISTICS OF THE
SOIL DURING LAND WORKS

Savina Olga V., Full Professor, Doctor of Agricultural Sciences, savina-999@mail.ru

Ryazan State Agrotechnological University Named after P.A. Kostychev

Problem and purpose. The growth of problems in agricultural production associated with
anthropogenic degradation of farmland creates the need for high-quality diagnostics of the state
of soils. Land works associated with the violation of the upper fertile layer can be one of the
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reasons for soil destruction. The purpose of this research is studying the effect of land works on
the change in the physical and agrochemical characteristics of the soil.

Methods. The object of the study included three land plots with an area of 7.30, 2.74 and 1.71
hectares located in the area of land works for the reconstruction of the gas pipeline in Shilovsky
district of Ryazan region. The prevailing types of soils of the studied land plots were sod-
podzolic, light texture (mainly sandy). Soil sampling for analysis was carried out in accordance
with GOST R 58595-2019. To characterize physical and agrochemical properties of the soil, the
following indicators were determined: color and structure of soil samples by external
examination; particle-size distribution by sieve and areometric method according to GOST
12536-2014; the content of organic matter by Tyurin method in the modification of TSINAO in
accordance with GOST 26213-91.

Results. The negative effect of land works on physical and agrochemical characteristics of the
soil is shown. A general inspection of the studied plots in places of land works revealed
noticeable changes in the soil cover: disturbances in the relief, soil compaction, thinning or
complete absence of vegetation cover. The results of visual assessment and analyzes of physical
and agrochemical parameters of soil samples indicate a deep destructive change in the soil
profile of the studied land plots in the area of land works due to mixing of the lower soil horizons
and the practical absence of the upper fertile layer.

Conclusion. The revealed negative consequences of land works in the absence of reclamation of
the upper fertile layer ultimately lead to the emergence of extensive foci of soil degradation and
their withdrawal from economic use. If the process of returning to the use of farmland is not
legally regulated and supported at the state level, it can lead to some disruption of the food base,
which ultimately will require high-cost and emergency measures to ensure the food security of
our country.

Key words: soil, soil horizon, soil structure, particle-size distribution, humus.
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YHUBEPCHUTET, a.0negov@mail.ru
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IIpodaema wu wmeab. Ha cerogusmHuii  A€Hb  NPUMEHSEMbIE  METOAbl  OLIEHKHU
CEJIbCKOXO3SMCTBEHHBIX JKMBOTHBIX, KOTOPBIE OCHOBBIBAIOTCSI HA CpPaBHUTEIBHOM aHAJIM3€
(deHoTUNIMYeCKUX TMOKa3aTejaeil MOTOMKOB M HUX pOJUTENEH, HE MOTyT B IMOJHOM oObeme
YJIOBJIETBOPUTH TPEOOBaHUS, MPEIbSBIEMbIE K CEIbCKOXO3SIMCTBEHHON celeKkuuu. B cBs3u ¢
3TUM B TOCJHEAHHE ToAbl BCE OOJbINE BHUMAHHS YICNSIOT HM3YYEHHUIO MOIMMOPQHBIX
TeHETUYECKUX CHUCTeM OENIKOB KPOBU M MX HCIIOJIB30BAHHMIO B KAauecTBE MOKa3zarenell Hanbosee
OOBEKTUBHON OILIEHKH IUIEMEHHBIX KauecTB CEIbCKOXO3AMCTBEHHBIX JKUBOTHBIX, a TAKXKE IS
yIIpaBJIEHUS CEJIEKIIMOHHBIMH MPOLIECCAMU B 00JIACTH MPOAYKTUBHOTO KMBOTHOBOJICTBA.
Metonmosorusi. OnpeneneHue TPyNmn KPOBH Yy KOOBII PYCCKON M JUTOBCKOM TSIKEIOBO3HBIX
OPOJ] TPOBOJIMIIOCH IO METOJIMYECKUM pEeKOMEHAALUsAM, pa3padboTanubiM P. M. JlyGpoBckoil u
H. M. CrapoaymoBbiM. C MOMOIIBI0 MOHOCHEIM(PUUECKUX CHIBOPOTOK THIMPOBAIN AHTUTEHbI
sputpounToB cucteM A u D rpynn kpoBu nomaneid. MeTo1oM CEMENHOIO aHaan3a yCTaHOBUIIU
aJyIeNd M TeHOTHUIbI KOOBUT TSKEIOBO3HBIX MOpoJ Mo cucteme D rpynn kposu. Mcmonb3ys
dopmyny Xapau-BaiinOGepra myrem mpocToro mnojcyera Onpeaessyid 4acTOThl BO3SHUKHOBEHUS
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reHoB. [lo oOmenpuHATON METOAMKE MPOBOIMIA OTOOP MPOO MOJIOKAa KOOBUT TSKEIOBO3HBIX
MOpOJ JIUISI €r0 MCCJCAOBaHUS Ha cojAep)aHue oOmiero Oenka. XUMHUYECKHA COCTaB MOJIOKa
KOOBUI TSDKEIOBO3HBIX MOPOJ] ONPEEIISUIH B JTa00OPATOPUH 110 KOHTPOJIIO KAYeCTBA BBIITYCKaeMOM
NPOAYKIMU IIJIEMEHHOTro KyMbicHOro kKomiuiekca 3A0 I13 «CeménoBckuii». C MOMOIIBIO
aHanmu3aTopa AM-2 npoBOAMIIN aHAIN3 KOOBUILETO MOJIOKA Ha COJIEpyKaHue O0IIero Oenka.
Pe3yabtatel. [lo cucreme D rpynm KpoBH y KOOBIT PYCCKOW W JIMTOBCKOHM TSDKEIIOBO3HOM
MOpOJbl OBLIO YCTAaHOBJIEHO 19 reHOTHUNOB U3 36 BO3MOXKHBIX. JlJIsi M3Yy4EHHBIX MOPOA KOOBLI
XapakTepHa BbICOKas yacToTa BcTpeuaeMocTH ayuieneit Dad, Dde, Ddghm. Breicokas 3HaunMocTh
QHTUIEHHOTO CXOJACTBAa IO cucreMe D rpynm KpoBH MeEXAy JIMTOBCKUMU M PYCCKUMU
TAXKEIOBO3aMU CBHACTEIBCTBYECT O I'€CHETHYCCKOM CXOJACTBE O3TUX IIOPO. Onpez[eneHa CBs3b
colepkaHuss o0mero Oenka ¢ WMMYHOTCHETHMYECKMMHU TIOKa3aTelsMHu. Y  JIMTOBCKUX
TSDKEIIOBO3HBIX KOOBLI BEICOKOE COACPpIKAaHUE OeJIKa CBA3aHO C HATUYUEM I'€HOTHUIIOB dechm;
Y PYCCKHUX TSDKEIOBO30B — reHoTunoB DbcmDdghm.

3akaouenne. C YUY4E€TOM BBIABJICHHBIX ITOJOXHUTCIBHBIX CBSI3er HUMMYHOI'CHCTHYCCKUX
rokazarejieii ¢ COACpKaHUEM B MOJIOKC KOOBUI TSKEIIOBO3HBIX mopon Oejlka MOJKHO
PCKOMEHAOBATH UCIIOJIB30BAHUEC ITOJYUCHHBIX PE3YJIbTATOB IJIA KOPPCKTUPOBKU 0T60pa B IIJIaHE
CEJICKIIMOHHO-TUIEMEHHON PabOTHI.

KiaroueBble ciioBa: COACPIKAHUC Oelnka B MOJIOKC, aHTUI'CHbI SpUTPOLUTOB, AJJICJIU, TCHOTHIIBI,
IPYIIbl KPOBH, KOOBLIBL.

RELATIONSHIP OF TOTAL PROTEIN CONTENT IN MILK OF HEAVY BREED
MALES WITH BLOOD GROUPS, ALLELES AND ANTIGENS OF ERYTHROCYTES
Semenov Vladimir G., Doctor of Biological Sciences, Professor, Head of the Department of
Morphology, Obstetrics and Therapy, Chuvash State Agrarian University, semenov_v.g@list.ru
Onegov Andrey V. Cand. Biol. Sci.,, Associate Professor, Mari State University,
a.onegov@mail.ru

Strelnikov Artem ., Postgraduate student, Mari State University, weiserzil3@gmail.com
Problem and purpose. To date, the methods used for assessing farm animals, which are based
on a comparative analysis of the phenotypic indicators of offspring and their parents, cannot
fully satisfy the requirements for agricultural selection. In this regard, in recent years, more and
more attention has been paid to the study of polymorphic genetic systems of blood proteins and
their use as indicators of the most objective assessment of breeding qualities of farm animals, as
well as for the management of breeding processes in the field of productive animal husbandry.
Methodology. The determination of blood groups in mares of Russian and Lithuanian heavy-
duty breeds was carried out according to the methodological recommendations developed by R.
Dubrovskaya and 1. Starodumov. Using monospecific sera, the antigens of red blood cells of the
A and D blood groups of horses were typed. By the method of family analysis, alleles and
genotypes of mares of heavy-duty breeds were established according to the system of D blood
groups. Using the Hardy — Weinberg formula, the frequencies of gene occurrence were
determined by simple counting. According to the generally accepted method, the milk of mares
of heavy-duty breeds was sampled for its study for the content of total protein. The chemical
composition of the milk of mares of heavy-duty breeds was determined in the laboratory for
quality control of the products of the breeding kumys complex of CJSC PZ "Semenovsky". The
analysis of mare's milk for the total protein content was carried out using the AM-2 analyzer.
Results. According to the D blood group system, 19 out of 36 possible genotypes were identified
in Russian and Lithuanian heavy draft mares. The studied breeds of mares are characterized by a
high frequency of occurrence of alleles Dad, Dde, Ddghm. The high significance of the antigenic
similarity in the D blood group system between the Lithuanian and Russian heavy trucks
indicates the genetic similarity of these breeds. The relationship between the total protein content
and immunogenetic parameters has been determined. In Lithuanian heavy draft mares, the high
protein content is associated with the presence of DdkDcgm genotypes; in Russian heavy trucks
of genotypes DbcmDdghm.
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Conclusion. Taking into account the revealed positive relationships of immunogenetic indicators
with the content of protein in the milk of mares of heavy draft breeds, it is possible to
recommend the use of the results obtained to adjust the selection in terms of selection and
breeding work.

Key words: protein content in milk, erythrocyte antigens, alleles, genotypes, blood groups,
mares.
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Ps3anckuil rocygapcTBeHHBIN arpoTexHoiornyeckuii yuusepcuret umenu I[1.A. KocTterueBa
IIpodaema u weab. llenbio HACTOALIETO MCCIENOBAHMS SIBISIETCA ONPENEIEHUE CTPYKTYpPbI
B3aMMOCBS3€H MEXy MOYBCHHBIMU MapaMeTpaMH M CBOJHOTO MOKa3aTelsl KauyecTBa MOYBHL. B
CTaTh€ PACCMOTPEHO 3HAYCHUE [UIS IJIOJOPOJUs TIOYBBI B3aMMOCBS3M KOJIMYECTBEHHOMU
Pa3MEpPHOCTH KaXKJIOTO M3 €ro mnokazaTelied B OTIAEIBHOCTH U OT CTENEHU NPHUOIMKEHUs K
ONTUMAIBHBIM COOTHOIIICHUSM MEXIy HUIMHU B €IUHOM, 1IEJIOCTHOM MPOSIBIICHUU.
Mertongosnorus. PaGora BbIONHEHA 1O MaTepualaM arpoXMMHUYECKOro o0cienoBaHus
arpocepor TSKEIOCYIJIMHUCTOM MOYBHlL. bBbUTM mpoaHaau3upoBaHbl OOMEHHAsi KHUCIOTHOCTb,
MOJBIKHBIE (OpMBI Kaus U ¢ocdopa, TyMyc U cyMMa OOMEHHBIX OCHOBaHHM M PacCYMTAHHBIN
B COOTBETCTBUU ¢ HUMH OoHHTET. O0BeM BEIOOPKHU 68. B HyneByro rpymmy (rpynmna 0) BOmum
BCE 3HaueHHs OoHMTETa cO 3HaueHueM MeHbine 60 ex., B mepByio (rpymma 1) — 3HadeHus
Oombie 60 ex.

Pe3yabTaThl. YCTaHOBJIEHO, YTO BKJIaJ OOMEHHOM KUCIOTHOCTH U (hocdopa B MEPBYIO TIaBHYIO
KOMITOHEHTY, Ha JIOJIF0 KOTOPOU MpUXOAUTCS OKoyo 39 % Bcel nucrnepcuu, MaKCUMAalbHBIA —
0,7 m 0,84 en. cooTBeTCTBEHHO. l'yMyc W Kanuil TOJOXHUTEIbHO CBSI3aHBl CO BTOPOH
KoMIoHeHToll (29 % nucnepcun), ux Bkiax cocrasiaser 0,7 u 0,81 ex. coOTBETCTBEHHO.
OOmeHHast KUCIOTHOCTh U (hocop UTpaoT OMPENeNsIONIyl0, HO HEe MCKIIOUUTENBHYIO POJIb B
dbopmupoBanun 6onuTeTa. Jlanee uayt kanuit ¥ rymyc. HecMOTpsi Ha TOBBIIIEHHOE U BBICOKOE B
cpenHeM 3HaueHHe Kamus U Qocdopa, HE HU3KOE A arpocepbix MOYB COJEpKaHUE T'ymyca,
MO>XHO CYUTATh, YTO UX KOMOMHAIIMH B TIOUBE HE BCETJ]a ONITUMAJIbHBIC.

3akaouenue. [lpuemiemas oleHKa MOYBEHHOTO IUIOJAOPOIUS JOCTHTaeTcsl MPU OOMEHHOMN
KHCJIOTHOCTH HE HIKe 5,2-5,4 ef., IpH coaepKaHWU MOJBIWKHBIX (HopMm Kanus u gocdopa HE
Huke 125-143 mr/kr u 170-194 mr/kr coorBercTBeHHO. K cokaneHuro, olleHKa MpUBEIeHA Ha
OTpaHWYEHHOM Ha0Ope MOYBEHHBIX IMOKa3aTene. He oTpaxkeHa poip a3oTta W rymyca. ITo He
03HAYaeT, YTO OHMU HE3HAuUMbl. J[Ji1 OMUCAHHOTO BBIINIE KOHKPETHOrO Ciy4yas pojib Tymyca
OKa3ajach 3aByaJIMpOBaHHOW YPE3MEPHO BBICOKOM OOECIEUYEHHOCThIO arpocepoil MOYBbI
dbocdopom U Kaarem, 9TO XapaKTepPHO AJIs TOYB arpOXOJITUHTOB.

KuroueBble cj1oBa: mouBa, II010po/iMe, KaueCTBO MOYBBI, OOHUTET, (DAKTOPHBIN aHAIIN3.

ON THE ISSUE OF INFORMATION MANAGEMENT OF SOIL FERTILITY

Ushakov Roman N., doctor of agricultural sciences, professor of the department of selection
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Elizarov Andrey O., aspirant of the department of selection and seed production,
agrochemistry, forestry and ecology, Ryazan State Agrotechnological University named after
P.A. Kostycheva, Elder-1@yandex.ru

Problem and purpose. The purpose of this study is to determine the structure of the relationship
between soil parameters and the composite indicator of soil quality. The article considers the
significance of the relationship for the soil fertility of the relationship of the quantitative
dimension of each of its indicators separately and from the degree of approximation to the
optimality of the relationships between them in a single, holistic manifestation.

Methodology. The work was carried out on the basis of materials of agrochemical survey of
agro-gray heavy loamy soil. Exchangeable acidity, mobile forms of potassium and phosphorus,
humus and the sum of exchangeable bases and bonitet calculated in accordance with them were
analyzed. Sample size 68. The zero group (group 0) included all values of bonitet with a value
less than 60 units, the first (group 1) - values more than 60 units.

Results. It was found that the contribution of exchangeable acidity and phosphorus to the first
main component, which accounts for about 39% of the total dispersion, is maximum - 0.7 and
0.84 units. respectively. Humus and potassium are positively associated with the second
component (29% of the variance), their contribution is 0.7 and 0.81 units. respectively.
Exchangeable acidity and phosphorus play a decisive, but not exclusive role in the formation of
bonitet. Next come potassium and humus. Despite the increased and high average value of
potassium and phosphorus, the humus content is not low for agro-gray soils, it can be considered
that their combinations in the soil are not always optimal.

Conclusion. An acceptable assessment of soil fertility is achieved when exchangeable acidity is
not less than 5.2 ... 5.4 units, the content of mobile forms of potassium and phosphorus is not less
than 125 ... 143 mg / kg and 170 ... 194 mg / kg, respectively. Unfortunately, the estimate is
based on a limited set of soil parameters. The role of nitrogen and humus is not reflected. This
does not mean that they are insignificant. For the specific case described above, the role of
humus turned out to be veiled by the excessively high provision of agro-gray soil with
phosphorus and potassium, which is typical for soils of agricultural holdings.

Key words: soil, fertility, soil quality, bonitet, factor analysis.
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PE3YJBbTATHI TOJIEBBIX UCIIBITAHUM PASPABHUBAIOIIETO YCTPOHCTBA
B AT'PETATE JJ5 YTUJIU3AIIMA HE3EPHOBOM YACTH YPOJKAS B KAYECTE
YIAOBPEHUA

BOI'’JAHYUKOB Haba IOpbeBH4, KaHJ. TEXH. HayK, JOLEHT Kadeapbl 3KCIUTyaTalluu
MAITMHHO-TPAKTOPHOTO Mapka, Mc62@mail.ru

BAYYPUH Auekceii HwuxkosnaeBu4, KaHJ. TEXH. HayK, JOLEHT, JEKaH HWHXEHEPHOIO
daxynabTera, bachurin62@mail.ru

ECEHHUH Muxaunn AHaToJibeBUY, aCIIMPAHT, aCCUCTEHT KadeIpbl dKCIUTyaTallud MaIIMHHO-
TPaKTOPHOTO mapka, m_esenin@mail.ru,

MAPTBIIIOB Aunekceii HWropeBu4, cT. mpenoa. Kadeapbl 5SKCIUTyaTallud MAaIIMHHO-
TpakTOpHOTO napka, aleksei.martyshov@mail.ru

Ps13ancKuil rocyapcTBEHHBIN arpoTexHonornueckuii yauusepeutet uMmenu I1.A. Kocteiuesa
IIpo6aema u uean. [Ipu pabote arperata s yTUIU3AIMN HE3EPHOBOW YacTu ypoxkas (AnY
HYY) B kauyectBe ynoOpeHusi HaOmonaeTcs HEpaBHOMEpHAs 3arpy3ka poTopa MU3MeENIbYHTes,
YTO MPHUBOJUT K YMEHBIIECHUIO IIUPUHBI pa30pachiBaHUs W3MENbUYEHHON PACTUTEIHHON MacChl.
Ilenpr0 TIPOBOAMMOIO MCCIIEJOBAaHUS SBISAETCA IOATBEPKICHUE BO3MOKHOCTU YBEIUYCHUS
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PaBHOMEPHOCTH M UIMPUHBI Pa3OpachiBaHUs M3MEIbUYCHHOM PACTUTENBHOM MAacchl 3a CUET
YBEJIIMUYECHUS PABHOMEPHOCTH 3arpy3KHd pOTOpa U3MEIBUYUTEN.

Metononorus. J{ns AOCTMKEHUS LETN MCCIEAOBAHUS M3Y4alld BAJIKH COJIOMBI, 0Opa30BaHHbBIE
3epHOyOOpOouHbIMU KoMOaiiHaMu Acros 595 Plus m GS1218 «Ilanecce» Ha sSpoBOM MIIEHUIIEC U
SIPOBOM OBC€, OIpeNesuih uX mpoduis. PABHOMEPHOCTh pacmpeelieHus N3METbUEHHON MacChl
OomnpeaAcIsAin 110 cpeﬂHeﬁ MacC€ HaBECKH COJIOMBI, MOIIaBIIEH B COOTBCTCTBYIOIIYIO PAMKY.
Anammz MOJIYYCHHBIX HJAaHHBIX OCYIICCTBJIAJICA IIPU IOMOIIXW MEPCOHAIBHOIO KOMIIBIOTCpPA B
nporpamme Microsoft office excel 2010.

PesyabTaTsl. B xone npoBeA€HHBIX HCCIEAOBaHUN OBLIM MOJIY4YEHBl PE3YJIbTaThl W3MEPEHUS
npoduiIei BaJIKOB COJIOMBI: SIPOBOM MIEHUIIBI MUPUHON 1,4-1,6 M ¥ IpOBOTO OBCa ITMPHHOU
1,8-2,0 M. bputn mony4eHsl 3aBUCMMOCTH IIUPUHBI pa30pacbiBaHUS U3METbUYEHHONW COJIOMBI OT
CKOPOCTH IABUIKCHUA MAIIHUHHO-TPAKTOPHOI'O0 arp€rara Mu B 3aBHUCUMOCTH OT YyIJla BCPIIMHBI
paspaBHHBarolero ycrporcraa 90° u 120°.

BoiBoabl. Pa3paBHuBaromiee ycTpOWCTBO TIO3BOJISIET cpe3aTh 1/3  BepmMHBI Bajdka |
pacrpocTpaHaTh €€ 1O KpasM BaJika, YTO CIOCOOCTBYET YBEJIMYEHUIO IIWPUHBI BaJIKa,
MNOCTynaromero B HU3MCIBYUTCIIb W YBCIWYCHHUIO IHMHPUHBI pa36paCBIBaHI/I}I N3MEIbYEHHON
pacTUTENILHOM MAacchl MO MOBEPXHOCTH mmoiisi Oonee yem Ha 50 % mpu ckopoctu 8-10 km/4.
ﬂyqnme [oKasarei ObLIH MOJIYYCHBI IPU HCIIOJIb30BAHUU PA3PABHHUBAOIICTO YCTpofICTBa,
KOTOpOE MPEACTaBIIsICT cO00H paBHOOCIPEHHBIN TPEYTOJIBHUK C OCHOBaHWEM 1125 MM, BBICOTOI
300 MM 1 yriioMm B BepuuHe 120°.

KiaoudeBble cJioBa: HE3CpHOBasA 4YacCTb YpoOiKasd, COJoOMa, PaACHpCACICHUC, YTUIIHU3alus,
ynobpeHnue, pazopacbiBaHUE.

RESULTS OF FIELD TESTS OF LEVELLING DEVICE IN UNIT FOR RECYCLING
OF NON-GRAIN PART OF CROP AS FERTILIZER

Bogdanchikov llya Yu., candidate. Techn. sciences, associate professor of the department of
operation of the machine and tractor fleet, mc62@mail.ru

Bachurin Alexey N., candidate. Techn. of Sciences, Associate Professor, Dean of the Faculty of
Engineering, bachurin62@mail.ru

Yesenin Mikhail A., graduate student, assistant of the department of operation of the machine
and tractor fleet, m_esenin@mail.ru,

Martyshov Alexey I.,, Senior Lecturer, Department of Machine and Tractor Fleet Operation,
aleksei.martyshov@mail.ru

Ryazan State Agrotechnological University named after P.A. Kostychev

Problem and purpose. During the operation of the unit for the utilization of the non-grain part
of the crop (ADU NCHU) as fertilizer, an uneven loading of the grinder rotor is observed, which
leads to a decrease in the spreading width of the crushed plant mass. The purpose of the study is
to confirm the possibility of increasing the uniformity and width of the spread of the ground
plant mass due to increasing the uniformity of the loading of the grinder rotor.

Methodology. To achieve the goal of the study, straw rolls formed by Acros 595 Plus grain
harvesters and Palesse GS1218 on spring wheat and spring oats were studied, their profile was
determined. The uniformity of the distribution of the ground mass was determined by the
average weight of the canopy of straw that fell into the corresponding frame. Analysis of the
obtained data was carried out using a personal computer in Microsoft office excel 2010.

Results. During the studies, the results of measuring the profiles of straw rolls were obtained:
spring wheat 1.4... 1.6 m and spring oats 1.8... 2.0 m. The distribution width of the crushed straw
was obtained depending on the speed of the machine-tractor unit and depending on the angle of
the top of the leveling device 90 ° and 120 °.

Conclusions. The leveling device allows you to cut 1/3 the tops of the roll and distribute it along
the edges of the roll, which contributes to an increase in the width of the roll entering the grinder
and an increase in the scattering width of the ground vegetable mass over the surface of the field
by more than 50% at a speed of 8- 10 km/h. The best results were obtained using a leveling
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device, which is an isosceles triangle with a base of 1125 mm, a height of 300 mm and an angle
at the apex of 120 °.
Key words: non-grain part of the crop, straw, distribution, disposal, fertilization, scattering.
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Psi3ancKkuii rocyapcTBeHHBIN arporexHonoruueckuil yauusepeutet umenu I1.A. Kocrteiuesa.
IIpo6saema m mean. Kaprodenb sBisercs OJHUM U3 HOMYJSAPHBIX HPOAYKTOB HUTAHUA
YeNloBeKa, KOTOPBIM BO3IETbIBACTCS B OOJIBIIMHCTBE pailOHOB CTpaHbl. B HacTosmiee Bpems
KapToQesIeBOJICTBO  SBJISETCSA  OJHUM U3  MapXHUHAJIBHBIX  BUJOB  JEATEIBHOCTH B
arpoIpoMBIIIIECHHOM Komiuiekce. OHOW W3 OCHOBHBIX ONEpaIfii B MPOU3BOJICTBE KapTOdes
aBisiercs yoopka. Llens — co3nanue HanexHON kapTodeneyOopouHO TeXHUKHU, oOanarouien
BBICOKOH Cerapupyrolei CioCOOHOCThIO HA OCHOBE MIPUMEHEHMSI KOMIIO3UTHBIX MaTepUaIOB.
Metononorus. /{1  TOBBILIEHWS — CeMapUpyrolled  CIOCOOHOCTM B KOHCTPYKLIUHU
KapTodeneyOOpOYHbIX ~ MAllMH ~ CIIEAYET HCIOJNb30BaTh  CEMApUPYIOMIMN  AJIeBaTop ¢
KOMIIO3UTHBIMH TIPyTKaMH W pPOJMKaMU- UHTeHcUuukaTopamu. Iloj nefictBueM Macchl
KIyOHEHOCHOTO IJJaCTa HPOUCXOJUT H3TMO0 KOMIO3UTHBIX HPYTKOB, B pE3yJbTaTe YeEro
BO3HMKAaeT BOJHOOOpa3Has MOBEPXHOCTh, KOTOpas B MeCTaX KOHTaKTa pOJHMKOB C
KOMIIO3UTHBIMU TpYTKaMu mnoaOpachiBaeT KIyOHU Kaprodens. TeopeTuueckoe HcCieIoBaHHE
TPAeKTOPUHU TIOJeTa KOMIIOHEHTa KapTo(eabHOro BOpoXa IMocjie TMOACKOKa Ha pPOJIMKe
WHTEHCU(PHUKATOpPE TO3BOJIMJIO YCTAHOBUTH JAIBHOCTH ToJieTa KiyOHel. HcciemoBanus
TPAaeKTOPUH JBIKEHUS KIyOHeH kapTodens mpu moadpacklBaHUU HA MOJIOTHE U3 KOMITO3UTHBIX
IPYTKOB MPOBOJMINCH TaKXKe B J1a0OpaTOPHO-TIOJIEBBIX YCIOBUAX. Vcronb30oBaHuEe CKOPOCTHOM
KaMepbl C MOCJeNyIolel packaJpoBKOH MO3BOJIMIO MOJIYYUTh CHUMKHU IOJIeTa KIyOHEH.
[Tocnenyroiee HalOkKEHUE KOOPJAWHATHBIX OCEM B COOTBETCTBHU C BBHIOPAHHBIM MacIITabOM
MO3BOJIMIIO ONPEAEIATh NOJ0XKEHNE KITYOHs Yepe3 olpeesieHHbIE TPOMEXYTKH BPEMEHH.
PesyabTaTsl. B pe3ynabTaTe TEOpETHUECKOrO HCCIENOBAaHUS TPAEKTOPUU I0JIETa KOMIIOHEHTA
KapToQelbHOr0 BOpOXa IOC/IE MOJCKOKAa Ha HWHTEHCHU(HUKATOpe OBUIO YCTaHOBJIEHO, 4YTO
JATBHOCTH TIoJIeTa BapbupyeTcs B npeaenax 0,17-0,20 m. JlabopatopHO-TIOI€BBIE UCCIICTOBAHUS
1oKa3alii, YTO TPACKTOPHs MoJIeTa KIyOHe! npezcTaBiseT coboit mapadoiy BeicoToi okoio 0,06
M u aauHor 0,20 M.

3akmouenue. lccrnenoBaHue KHHEMAaTHMKM KOMIIOHEHTOB KapTOQeENbHOrO BOpoxa IpH
BO3/ICHICTBMM KOMITIO3UTHBIX MPYTKOB MOKA3aJI0, YTO 3a CYET 3JAaCTUYHOCTH KOMOMHMPOBAHHBIX
IIPYTKOB CYLIECTBYET BO3MOKHOCTh MHTEHCUBHOT'O BO3AECHCTBHS HAa NIOIKONIAHHBIN IUIACT.
KuaroueBble ciaoBa: kaptodens, cemapanusi, IPYTKOBBIA 3J€BaTOp, KOMIIO3UTHBIE MPYTKH,
noa0pachIBaHHE.

STUDY OF TRAJECTORIES OF MOTION OF POTATO STROBES WHILE TOKEN
ON A BLANKET FROM COMPOSITE BARS

Zhbanov Nikita S., postgraduate student, tmirm@yandex.ru

Kodirov Saifiddin T., postgraduate student, romario345830@yandex.ru


mailto:tmirm@yandex.ru
mailto:romario345830@yandex.ru
mailto:km34010@rambler.ru
mailto:rgk.rgatu@yandex.ru
mailto:kn340010@yandex.ru
mailto:tmirm@yandex.ru
mailto:romario345830@yandex.ru

Kostenko Mikhail Yu., Dr. Sci., Professor of the Department of Metal Technology and
Machine Repair, km34010@rambler.ru

Rembalovich Georgy K., Dr. Sciences, Dean of the Faculty of Road Transport,
rgk.rgatu@yandex.ru

Kostenko Natalya A., Cand. tech. Sci., Associate Professor of the Department of Construction
of Engineering Structures and Mechanics, kn340010@yandex.ru

Ryazan State Agrotechnological University named after P.A. Kostycheva, RF

Problem and purpose. The potato is one of the popular human foods that is cultivated in most
parts of the country. Currently, potato growing is one of the marginal activities in the agro-
industrial complex. Harvesting is one of the main operations in potato production. The goal is to
create a reliable potato harvesting technique with a high separation capacity based on the use of
composite materials.

Methodology. To increase the separating ability in the design of potato harvesters, a separating
elevator with composite rods and intensifier rollers should be used. Under the influence of the
mass of the tuberous layer, the composite rods are bent, as a result of which an undulating
surface appears, which throws up potato tubers at the points of contact of the rollers with the
composite rods. A theoretical study of the flight path of a component of a potato heap after
jumping on an intensifier roller made it possible to establish the flight range of tubers. Studies of
the trajectories of movement of potato tubers when tossing on a canvas made of composite rods
were also carried out in laboratory-field conditions. The use of a high-speed camera with
subsequent storyboarding made it possible to take pictures of the flight of the tubers. Subsequent
superposition of the coordinate axes in accordance with the selected scale made it possible to
determine the position of the tuber at certain intervals.

Results. As a result of a theoretical study of the flight path of a component of a potato heap after
a jump on an intensifier, it was found that the flight range varies within 0.17-0.20 m. Laboratory
and field studies have shown that the flight path of tubers is a trajectory in the form of a parabola
with a height of about 0.06 m and a length of 0.20 m.

Conclusion. The study of the kinematics of the components of the potato heap under the
influence of composite rods showed that due to the elasticity of the combined rods, there is a
possibility of intensive impact on the dug layer.

Key words: potatoes, separation, bar elevator, composite bars, tossing.
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Ps13ancKkuii rocyiapcTBEHHBIN arpoTexHonornueckuii yauusepeutet uMenu I1.A. Kocreiuesa
Ipodsema wum weab. llenpr0 HACTOSIIErO HWCCIEIOBAHUS SIBISETCS M3YYEHHWE BOMIpPOca
MOBPEXACHUS IIJIOJOOBOIIHON MPOAYKLIMU TpU BHYTPUXO3SIMCTBEHHBIX IIEPEBO3KAX €€
KOHTEHHEpHBIM CcHocoOoM M pa3paboTKa MEpONpUSATUN 10 MPEAOTBPAIEHUIO JaHHOTO
HEraTUBHOTI'O SIBJICHUS.

Metonosnorus. J{is 1OCTHKEHUS MOCTaBIEHHOM Lieau ObUIM MPOaHAIU3UPOBAHBI OCOOEHHOCTH
TPAHCHOPTUPOBKH IJIOJOOBOIIHOM NMPOJYKIIMN KOHTEHHEPHBIM CIIOCOOOM M 30HBI HauOOJbIIEH
OIACHOCTH JJIsl Tpy3a. BhINoMHEH NaTeHTHBIN MOUCK TEXHUYECKUX PElICHUH, MpeIHa3HauYeHHBIX
JUISL CHWDKEHHUS KOJMYECTBA IOBPEKICHHUI IUIOAOB IIPU BHYTPUXO3SICTBEHHBIX IEPEBO3KAX.
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[IpoBeneHbl MCHBITAHUS ONBITHOTO OOpaslla KOHTEHHepa (M3rOTOBJICHHOTO COTJIACHO TaAT.
No176885) Bemonnennsie Ha BuOpocTenae BCB-250-445 ¢ o0paboTKOM MOMYyYSHHBIX JaHHBIX
no meroauke, npuseaeHnoi B 'OCT 34314-2017.

PesyabTaTrhl. B nmaHHOW cTaThe MpUBENCHBI OO0OOIIEHHBIE pE3yJIbTaThl IPOBEACHHBIX
TCOPCTUUCCKHUX U SKCIICPHUMCHTAJIbHBIX I/ICCJIGIIOBaHI/Iﬁ 0 U3YYCHUIO BOIIpOCA TPaBMUPOBAHUA
CEIbCKOXO03SMCTBEHHOW MPOAYKIIMH, IEPEBO3UMONM B Ky3oBe TpaHcmopTHbIX cpenctB (TC)
HAaBAJIOM WM B CIELUUAIM3UPOBAHHBIX KOHTEHHEpax (B paMKax BHYTPUXO3SHCTBEHHBIX
nepeBo301<). Peur UACT O MOBPCKACHUAX IUIOAOB, BBI3BAHHBIX KOIeOaHUsIMHU pr3OBOI71
wiatgopmsl TC B mporiecce BHYTPUXO3IHCTBEHHOM MEPEBO3KH M JIOCTaBKH K MECTaM XpPaHEHHUSI.
B crathe MMPEACTABJICHBI PE3YJIbTAaThbl MATCHTHO-IUICH3MOHHOI'O 0630pa HAay4YHO-TCXHHUYCCKOI'O
3ajesia aBTOPOB HAayYHOW CTAaThU B yKa3aHHOH cepe mcciemoBaHmid, O pe3yabTaTaM KOTOPBIX
MMPEAI0KEHBI HOBBIC Hay‘lHO-O6OCHOBaHHBIe TEXHUYCCKHUE PCUICHUA yCTpOﬁCTB JJIs1 ITIOBBIIIICHU S
COXPAaHHOCTH IJIOAOB IIpU HUX TIECPCBO3KE, B YACTHOCTU KOHTeﬁHepr, CHOCOGCTBYIOI_HI/IG
CHMKCHHUIO KOJIMYECTBA HOBpe}KI[eHI/Iﬁ 3a CYUCT YBCIMYCHHA IUIOIAJHW KOHTAKTa IUIOAOB H
YMEHBIIEHUSI MPOCTPAHCTBA JUIsi CBOOOJHOTO mepememnieHust rpysa. llpeniaraempie B cTaThe
TCXHUYCCKUC PCIICHWA, HAITPABJICHHBIC HAa CHHXKCHHUEC JaHHOI'O HEIraTUBHOI'O (baKTOpa, SABJIAOTCA
OJHUMHU U3 Hanboee IIpOCTBIX B pfajiM3dalliid M HC Tpe6y}0T CIICIIUAJIbHBIX HAaABBIKOB B
06CJ’IY)KI/IB8.HI/II/I H OKCIUTyaTalluu.

3akiouenue. JlabopaTopHble SKCIEPUMEHTHI, MPOBEACHHBIE C MaKETOM 3allaTeHTOBAHHOTO
yCTpOﬁCTBa IJIA TPAHCIIOPTUPOBKH HHOHOOBOHIHOﬁ MIpOAYKIHH, IMOKA3AJIN COXPAHHOCTD INIOJ0OB
npu jAeWcTBuM BUOpanuoHHOM Harpysku: 89,1 % miogoB Beicuiero copra; 7,3 % miionoB
IIEepBOro copra, 3,6 % IJIOJOB BTOPOIro copTra. W3 BhIMecka3zaHHOTO CJICAYyCT, 4TO IMPOAOJIZKCHUEC
I/ICCJIGIIOBaHI/If/'I B JAaHHOM HAYYHOM HAIIpaBJICHUU BCCbMa AKTYAJIbHO W BLI3BIBACT MHTCPEC CO
CTOpPOHBI pPbIHKA H CGJ’ILXOSHpOHSBOI{HTCHGﬁ. I[aHHBIe MCPBI 6y,HYT CIOCOOCTBOBAThH
KOHKypeHTOCHOCO6HOCTI/I IMPOAYKIMHU ITPU p€ajin3aliviu €€ Ha PbIHKC.

KiaroueBble cjioBa: mpouecc HOBp@)KI[GHHfI, JICTKOIIOBPECIKKAacMast npoayKuus,
BHYTPHUXO3SIICTBEHHBIE IIEPEBO3KH, TPAHCIIOPTHOE CPEJICTBO, KOHTEHHED.
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This article presents the generalized results of theoretical and experimental studies conducted to
study the issue of injury to agricultural products transported in the body of vehicles (TS) in bulk
or in specialized containers (within the framework of on-farm transportation). We are talking
about damage to fruits caused by fluctuations in the cargo platform of the vehicle during their
on-farm transportation and delivery to storage sites. The features of transportation of fruit and
vegetable products by container method and the zones of the greatest danger to the cargo are
analyzed. The article also presents the results of a patent and license review of the scientific and
technical background of the authors of a scientific article in this field of research, according to
the results of which new scientifically based technical solutions of devices for improving the
safety of fruits during their transportation are proposed, in particular containers that reduce the
amount of damage by increasing the contact area of fruits and reducing the space for free
movement of cargo. The technical solutions proposed in the article aimed at reducing this
negative factor are among the easiest to implement and do not require special skills in
maintenance and operation. Laboratory experiments conducted with a model of a patented device
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for transporting fruit and vegetable products showed the safety of fruits when applying a
vibration load: 89.1 % of fruits of the highest grade; 7.3 % of fruits of the first grade; 3.6 % of
fruits of the second grade. It follows from the above that the continuation of research in this
scientific direction is very relevant and arouses interest from the market and agricultural
producers. These measures will contribute to the competitiveness of products when they are sold
on the market.

Key words: Damage process, easily damaged products, on-farm transportation, vehicle,
container.
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IIpo6saema m mesb. PaccMOTpeHbl BONPOCH MPOTHO3MPOBAHUS HM3HOCA TOPMO3HBIX KOJIOAOK
apromobminer ['A3enp (I'A3-A21R33) npu MX HCHOJB30BAHWM B  NPUTOPOJTHBIX
rpys3omnepeBo3kax  Pszanckoir  oOmactu. OOOCHOBaHAa  aKTYalbHOCTb  CBOEBPEMEHHOM
JUArHOCTUKU COCTOSIHHSL 3JIEMEHTOB TOPMO3HBIX CHUCTEM U €€ CBSI3b C 0E€30MacHOCTHIO
JKCIUTyaTallMM. YCTaHOBJIEHO, 4YTO B HAcTOSALIEE BpeMs OTCYTCTBYIOT BEpPOSTHOCTHO-
CTaTHUCTUYECKHE MOJIENM TPOTHO3UPOBAHUS H3HOCA TOPMO3HBIX KOJIOJIOK, TO3BOJISIIOIINE
YUUTBIBATh IKCIUTyaTallMOHHBIE (PAKTOPHI (THII M XapaKTep MapLIpyTa, CTUIb BOKACHUS U T.IL.).
Ha ocHoBanuu 4ero joka3aHa aKkTyaJIbHOCTb IPOBOAMMOIO HMCCIEAOBAaHHUS, LIEIBI0 KOTOPOIrO
ABJIsieTCs pa3paboTKa BEPOSTHOCTHOM MOJIENH MPOTHO3MPOBAHUS M3HOCA TOPMO3HBIX KOJOAOK
Ha OCHOBaHMUH OLIEHKHU IUIOTHOCTEH BEPOSATHOCTU UX pacHpeesICHUH.

Metononorusa. OOBEKTOM HCCIEAOBAaHUS SBISIETCS TOPMO3Has Kojojaka aBToMoOmns ['A3-
A21R33 (I'A3en» NEXT). Onpenenenve GppUKIUOHHBIX CBOMCTB U YPOBHS M3HOCA TOPMO3HBIX
KOJIOJIOK ITPOU3BOIUIIOCH C MTOMOIIBIO OLIEHKH M3MEHEHUs TOJIIUHBI (PPUKIIMOHHOTO MaTepuaa
C TIOMOIIIbI0 MUKPOMETpA B MSITH TOUKAX, YEThIPE U3 KOTOPHIX PACIIONOKEHBI IO KOHTOPY U OJHA
B IIGHTpE HuccieayemMoro oobekra. @opMuUpoBaHUE BEPOSITHOCTHOM MOJENN MPOTHO3MPOBAHUS
M3HOCA TOPMO3HBIX KOJOJOK OCYIIECTBISJIOCH C  KCIIOJIB30BAaHMEM METO/la  OLEHKHU
pacripesielieHus] MJIOTHOCTH BEPOATHOCTEH HM3HOCA M MPOBEPKH THIOTE3bl CPOPMHUPOBAHHOTO
MaccHBa JaHHBIX B 3aBHUCHMOCTH OT XapakTepa IOBPEXIEHHH, MpoOera Ha COOTBETCTBHE
pacrpeeneHuss HOpMaJIbHOMY 3aKOHY.

PesyabraTrel. B Xxozme mpoBenEHHOrO  MCCIEIOBaHUS  ONpEAeNieHbl  CTaTUCTHYECKHE
XapaKTEePUCTHKN MacCuBa JAaHHBIX, COJIEPIKAILEro 3aBUCUMOCTh BEIMYMHBI U3HOCA OT mpodera
TPAHCIIOPTHOT'O CPENICTBA, TPU (POPMUPOBAHUU KOTOPOTO YUYTEHO BIUSHUE HKCIUTyaTaIlMOHHBIX
¢dakTopoB. IlpoBeneHa oOleHKAa pacmpeleNeHus IUIOTHOCTeW  BEpOsSTHOCTEH  M3HOCa
(GPUKIMOHHOTO MaTepuaja B 3aBUCUMOCTH OT Mpolera TpPaHCIOPTHOTO CpPEACTBA Ha €ro
COOTBETCTBUE HOPMAJIBHOMY 3aKOHY. YCTAaHOBJIEHBl 3aBUCHUMOCTH BEJIMYMHBI H3HOCA
(GPUKIIMOHHOTO MaTepraia TOPMO3HON KOJOJAKHU OT BEIMUYMHBI Mpobdera ¢ BepOATHOCTHbIO 95%:
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npu mpobdere 55 800 kM — TonmmHa (HPUKIMOHHOTO CJIOsl cocTaBusieT 3,44-3,53 mM; mpu
npobere 91 256 kM — TonmuHa GPUKIIMOHHOTO CJI0sI cocTaBiseT 2,96-3,03 mwm; ipu npodere 126
757 kM — TonmuHa QPUKIHOHHOTO cios coctaBiseT 2,80-2,91, uro coorBercTByer 80 %-My
H3HOCY 3KCIUTyaTallMOHHOTO pecypca TOPMO3HOM cucteMbl. [ Bcex TpEX BapHaHTOB Mpoodera
MOATBCPKACHA I'MIIOTE3a O HOPMAJIbHOM 3aKOHC PACIIPCACIICHHA, YTO IO3BOJIACT B I[aJIBHefILHeM
HCpCfITH K HCIIOJIB30BAaHHUIO MCETOJ0B MaTeMaTHIECKOHN TCOPHU IINIAHUPOBAHUA OKCIICPUMEHTA
IIPU IIPOBEICHNUH SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUMN.

3akJjoueHmne. HOJ’Iy‘leHHBIe PE3YIBTATHI MPEACTABIAIOT HCXOJHBIC JAHHBIC JJIA (bOpMI/IpOBaHI/IH
IU(pPOBU3UPOBAHHON cucTeMbl M 0a3bl JaHHBIX  ABTOMAaTH3UPOBAHHOM  OLEHKH U
IMPOTrHO3UPOBAHUA U3HOCA TOPMO3HBIX KOJIOAOK B 3aBUCUMOCTHU OT npo6era.

KuroueBble ci10Ba: aBTOMOOUIIb, UCIIBITAHUS, PECYPC, TOPMO3HAs KOJIOJIKA.
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Problem and purpose. The issues of predicting the wear of the brake pads of GAZelle (GAZ-
A21R33) vehicles using in suburban transportation of the Ryazan region are considered. The
urgency of timely diagnostics of the state of elements of brake systems and their connection with
operational safety has been substantiated. It has been established that at present there are no
probabilistic statistical models for predicting the wear of brake pads, which make it possible to
take into account operational factors (type and nature of the route, driving style, etc.). On the
basis of this, the relevance of the study was proved, the purpose of which is to develop a
probabilistic model for predicting the wear of brake pads based on an assessment of the
probability densities of their distributions.

Methodology. The object of the research is the brake shoe of the GAZ-A21R33 automobile
(GAZelle NEXT). The determination of the frictional properties and the level of wear of the
brake pads was carried out by assessing the change in the thickness of the friction material using
a micrometer at five points, four of which are located in the office and one in the center of the
object under study. The formation of a probabilistic model for predicting the wear of brake pads
was carried out using the method for assessing the distribution of the density-probability of wear
and testing the hypothesis of the formed data array depending on the nature of the damage, the
mileage for their compliance with the normal distribution law.

Results. In the course of the study, the statistical characteristics of the array were determined,
the data containing the dependence of the amount of wear on the mileage of the vehicle during
the formation of which the influence of operational factors was taken into account. The
estimation of the probability densities of the friction material was carried out depending on the
vehicle mileage for its compliance with the law of normal distribution. Dependences of the
amount of wear of the friction material of the brake shoe on the value of the run have been
established: with a run of 55 800 km - the thickness of the friction layer is 3.033 mm; with a
mileage of 91,256 km - the thickness of the friction layer is 3.578 mm; with a mileage of
126,757 km — the thickness of the friction layer is 2.912 mm, which corresponds to 80% wear of
the service life of the brake system. For all three variants of the path, the hypothesis of the
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normal distribution law was confirmed, which allows us to switch to the use of methods of the
mathematical theory of experiment planning in conducting experimental research in the future.
Conclusion. The obtained results represent the initial data for the formation of a digitalized
system and a database for automated assessment and forecasting of brake pad wear depending on
the mileage.

Key words: a car, tests, resource, brake shoe.
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IIpoGaema u meab. M3BecTHO, YTO MamMHBIL, PaOOTAIOIIME B CEIBCKOM XO3SHCTBE, HECYT
Oonpuryto ¢usznyueckyro Harpy3ky. Ha mpumepe Pszanckoil o0macTé MOXHO YBHAETH, UTO
AKCIUTyaTalsl TEXHUKH MPOXOAUT B O€310p0KbE M CIOXKHBIX TI'€OJOTHYECKMX YCIOoBUAX. B
pe3yibTaTe TEXHUKA MOABEP)KEHA BO3AEHCTBHIO TOPOKHOM I'PsA3H U PaCTUTENbHBIX (PAarMEHTOB,
IIPOJIYKTOB C)KUTAHUS U PA3JI0KEHUS TOIIMBA, MACENl U UX OCTATKOB, HErAaTUBHOTO BO3/IEUCTBUS
yIO0OpeHul U SIIOXMMHKATOB, BIUSAIOIINX HAa KOPPO3UWHYIO CTOMKOCTh MeTayuia. Ha MoeuHbIX
CTaHIMSX HCHOJB3YIOT PA3JIMYHBIE CHOCOOBI OYMCTKH, KayeCTBO KOTOPBIX 3aBUCHUT OT THUIA
BO3JCUCTBUS HA 3arpA3HEHUsT — XUMHUYECKOro, KOMIUIEKCHOTO (DU3UKO-XUMHUYECKOTO,
MexaHuyeckoro. Kaxnaas M3 HCIOJIb3yeMBIX TEXHOJIOTMH BjeueT 3a coOON 3HauuTeNbHbIE
DKOHOMUYECKHE 3aTpaThl; UX MIPUMEHEHUE HAHOCUT BpPEJ OKPYXKAIOLIEN Cpelle, MOBBIIAET PUCK
3a00J1€Ba€MOCTH  CIICLIMATIUCTOB, paboTaromux ¢ TexHukou. llenpro HacTosmie padoThI
ABIIIETCSL MCCIIEIOBAHUE OCHOBHBIX THUIIOB OYMIIAIOIIMX CPEACTB, MCIIOJIB3YEMBIX IIPU MOIKE
CEJIbXO3MAIIMH [TPH TEXHUYECKOM OOCITYKUBAaHUU U PEMOHTE.

Metonosnorus. s MOCTHXKEHHUS TOCTABIEHHOW LIeTH OBUI TPOBEICH aHAlU3 MPUMEHEHUS
MOIOIIMX CPEJACTB B 3aBUCUMOCTH OT psiia GaKTOPOB C MCIOIb30BAaHUEM TECOPUU IIJIAHUPOBAHUS
JKCIIEPUMEHTA.

Pe3yabTaTsl. B pe3ynbrare nmpoBeaeHHBIX UCCIEIOBAHUN CIeTaHbl BEIBOABI 00 (D PeKTUBHOCTH
UCIIOJIb30BAaHUS ~ KAYECTBEHHBIX IapaMETPOB  MOIOIIMX KOMIIOHEHTOB. PaHkupoBaHue
CTaTHUCTUYECKH 3HAYMMBIX OIIEHOK KO3((UIHMEHTOB, BapbUPYEMBIX MAPAMETPOB JJISi MOIOIIUX
CPEACTB C YY4E€TOM HX BO3ACHCTBUA HA TEXHUYECKHE CPEACTBA IOATBEPAUIIO CIIEIYHOLIUE
BJIMSTHUSL: BpEMs TTOMBIBKH TIPH MCIIOB30BaHUHM Moromero cpeactsa Jlabomua-20 — mapametp
X2; BpeMsl IOMBIBKH IPU MCIOJb30BaHUU KAayCTUUECKOW CO/bl — MmapaMeTp X1; BpeMsi IOMBIBKH
NIPY WCIIONIb30BaHUK ImeoyHoro mpemnapata MC-8 — mapamerp x3. Ha ocHoBanmm aHammza
OLIEHOK KO3((HUIIMEHTOB MOKHO MTOCTPOUTH KPUTHUECKYIO MAaTPUILy PAHKUPOBaHUS (haKTOPHOTO
IIPOCTPAHCTBA.

3akmouenue. [lomyyeHHOoe ypaBHEHHE MpejacTaBiseT COOOW HMCXOJAHBIE JaHHbIE JUIS ydéra
JOTIOTHUTEIBHBIX (PAKTOPOB C MOCIEAYIOIIUM PEIIEHUEM ONTUMU3ALMOHHON 3aJauH.
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Problem and goal. It is known that machines working in agriculture carry a great physical load.
Using the example of the Ryazan region, it can be seen that the operation of equipment takes
place in off-road conditions and difficult geological conditions. As a result, the equipment is
exposed to road dirt and plant fragments, products of combustion and decomposition of fuel, oils
and their residues, the negative effects of fertilizers and pesticides that affect the corrosive nature
of the metal. At washing stations, various cleaning methods are used, the quality of which
depends on the type of exposure to contamination — chemical, complex physico-chemical,
mechanical. Each of the technologies used entails not only significant economic costs, but also
their use carries negative harm to the environment, increasing the risk of morbidity of specialists
working with equipment.

Methodology. The purpose of this work is to study the main types of cleaning agents used in
washing agricultural machinery during maintenance and repair.

Results. To achieve this goal, an analysis of their application was carried out depending on a
number of facts using the theory of experimental planning. As a result of the conducted research,
conclusions are made about the effectiveness of using the qualitative parameters of washing
components. The ranking of statistically significant estimates of coefficients, variable parameters
for detergents, taking into account their impact on technical means, confirmed the following
effects: the ratio of washing time to the detergent Labomid-20 - parameter x2; the ratio of
washing time to the detergent caustic soda - parameter x1; the ratio of washing time to the
alkaline preparation MS-8 - parameter x3. Based on the analysis of coefficient estimates, it is
possible to construct a critical ranking matrix of the factor space.

Conclusion. The resulting equation (x, X) is the initial data for taking into account additional
factors with the subsequent solution of the optimization problem.

Key words: detergents, agricultural machinery, synthetic products, pollution products, corrosion
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IIpo6sema u meab. B craThe paccCMOTPEHBI 0COOEHHOCTH TEXHOJIOTHYECKOTO MpoIlecca MoceBa,
CBA3aHHBIC C YPOBHEM YBJIAXKHCHUA I10YBBI, IPUMCHACMBIM IIOCECBHBIM arperatoM II0 THITY
COIIHHUKA U pa60qel71 CKOpPOCTBIO ITOCCBA. yCTaHOBHeHO, YTO B BECCHHHU nepruoa n3-3a pe3Ko-
KOHTHHCHTAJIBHOT'O KJIMMaTa B KpPa€ 4aCTO M3MCHAKOTCA IIOTOAHBIC YCIOBHA M, KaK CICICTBHUC,
YPOBHHM TOYBEHHBIX BJIaro3amnacoB. DTO TECHO KOPPEIHPYET C KAUeCTBEHHOM COCTaBIISIOLICH
IIoCe€Ba IO INPHUYMHE IMHPOKOI'o auaria3oHa H3MEHEHHUH OHCPICTUYCCKUX M arpOTEXHUYCCKHX
nokasaresiel. I10CkonbKy B X035HCTBAaX 3a4aCTYI0 MCIIOJIb3YETCS pa3jIMuHas I1IOCEBHAsI TEXHUKA,
oTiinyaromasiacda TUIlaMUu COIIHHKOB, BOIIPOC eé BBI60pa A 00O0CHOBaHHUS J0CTATOYHO
npoOsieMHblil.  [loaTOMy  aKkTyaiabHBIMU — SIBJISIOTCS  TEOPETUYECKHE  MCCIEAOBAaHUSA IO
000CHOBAaHUIO IMAPaMETPOB M PEKUMOB pPAOOTHI TOCEBHBIX arperaTtoB, OO0OPYIOBAHHBIX
AHKCPpHBIMU W JIAIIOBBIMU COHIHUKAMHU B YCIOBHUAX PA3JIMYHOIO YBJIAXKHCHHUA II0YB. HGHBIO
I/ICCJ'IC,I[OBaHI/Iﬁ SABJICTCA YCOBCPIICHCTBOBAHUEC MaTeMaTHYEeCKOHN MOACIN pa60TBI ITIOCEBHBIX
noyBooOpabatsiBatonx MTA.

MeTtonoJiorusi. MHOTOUMCIIEHHBIMU pe3yJibTaTaMu UcnibiITaHuii MTA yCcTaHOBJIEHO, YTO pacxos
TOIJIMBA TPAKTOPHOTO IBHTATENs sSBIsETCS (YHKIHMEW IMMPUHBI 3aXBaTa arperara, riryOMHBI
06pa6OTKI/I INIOYBbBI MU CKOPOCTH ABHIKCHMHA. B X0A€ aHalIn3a PacxXxoJO0B TOINIMBA Ha pPa3HbIX
BJIKHOCTSX NouBHI Ipu oMo MHK O HaiineHsr k03 QHUIMEeHTH! MPOMOPIHOHAIEHOCTH
EO u pacxoJa TOINIMBa Ha CaMOIICPCIABHIKCHUC Gto AJIs1 ITIOCCBHBIX arperaTros, 060py,I[OBaHHBIX
AHKCPHBIM M JIAIIOBBIM THUIIOM COIIHHKOB. HpI/I NU3MCHCHHHU BJIAXKHOCTH ITIOYBBI K03(1)(1)I/IIII/IGHTI)I
MpOoNnOPHHUOHAJIBHOCTH EO u pacxolia TOILUIMBAa Ha CaMOIICPCABUIKCHUC GTto BO3pacCTaJin Ha
ONPCACIICHHYIO BCIUMYMUHY, IIOITOMY ObLIN IMMOJIYYCHBI 3HAYCHUA HUX IHIPHUPOCTOB, 0003Ha4YEHBI
k03 purmentamu K EO/W and K Gr/W u BBeieHbI B MATEMAaTHYECKYIO MOJIEITb.

PesyabTaTel. JlanHbie ko3 ¢uimeHTsl u3MeHstores B amamazonax 0,59-1,00 u 0,49-1,00 B
BapuaHTe ¢ janoBbiMu U 0,77-1,41 u 0,78-1,08 ¢ aHKEpHBIMHU COIITHUKAMU COOTBETCTBEHHO.
3akiaiouenue. HonyquHas{ MareMaTu4deCkass MOJACJIb IIO3BOJIACT BBIIIOJIHATH 000CHOBaHUE
mapamMeTpoB MU PCKUMOB pa6OTBI IMIOCCBHLIX arperaTros, 060py,Z[OBaHHBIX AHKCPpHbBIMHU U
JIalTOBBIMU THUITaMH COIIHUKOB, IO pacxoAy TOINIMBA TPAKTOPHOI'O ABUIATCIIA IMPU WU3MCHCHUH
BJIQKHOCTH IMOYBHI B quamnasone 15,4-30,2 %.

KuioueBble cjioBa: BIaXHOCTh IMOYBHI, MPSAMON MOCEB, Cesuika, comHuk, MTA, sHeprooreHka,
pacxo] TOIlInBaA.
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Introduction. This article discusses the features of the sowing technological process associated
with the level of soil moisture, seed unit opener type and working speed of sowing. It has been
established that in the spring, due to the sharply continental climate in the region, weather
conditions often change, and as a result, the levels of soil moisture reserves. This fact is closely
correlated with the qualitative component of sowing because the range of changes in energy and
agrotechnical indicators is very wide. Since farms often use different sowing equipment,
differing in the types of openers, the issue of its choice and justification is quite problematic.
Theoretical studies on the substantiation of the parameters and operating modes of seeding units
equipped with chisel and v-type openers in conditions of various soil moisture are relevant, the
purpose of which is to improve the mathematical model of the operation of sowing soil-
cultivating MTU.

Materials and methods. Numerous results of MTU tests have established that the fuel
consumption of a tractor engine is a function of the relationship between the working width of
the unit, the depth of tillage and the speed of movement. In the course of analyzing fuel
consumption at different soil moisture with the help of OLS, proportionality coefficients EO and
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fuel consumption for self-propelling Gro were found for seeding units equipped with chisel and
v-type openers. With a change in soil moisture, the proportionality coefficients EO and the fuel
consumption for self-movement Gro increased by a certain amount, so the values of their
increments were obtained, denoted by the coefficients K EO/W and K Gr/W and entered into the
mathematical model.

Results and Discussion. These coefficients vary in the ranges of 0.59-1.00 and 0.49-1.00 in the
variant with v-type openers and 0.77-1.41 and 0.78-1.08 with chisel openers, respectively.
Conclusion. The obtained mathematical model makes it possible to substantiate the parameters
and operating modes of seeding units equipped with chisel and v-type openers according to the
fuel consumption of a tractor engine when soil moisture changes in the range of 15.4-30.2%.

Key words: soil moisture, direct sowing, seeder, opener, machine-tractor unit, energy
consumption estimate, fuel consumption.



