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Pegpepam. Humencugukayus cenbCckoeo X03aUcmea Npueooum K @usuveckoll
dezpaoayuu no4ewl, 8bI36AHHOU UPEIMEPHLIM B030€UCmEuem pabouux opeaHos u cpeocmas
Mexanuzayuu Ha obpabamuvieaemyro cpedy. Pecypcocbepecarowue npuémvr obpabomiu
nouBbl CNOCOOCMBYIOM NOO0EPHCAHUIO NPOOYKMUBHOCMU azpodKkocucmemvl. K maxum
npuémam OmHOCUMCA MUHUMANbHAs obpabomka nouswl. [Llens uccredosanuu —
onpedenums 6lUAHUE paboueco OpeaHa Oasl MUHUMALbHOU 00pabomKu nougvl Ha eé
Kauyecmeo. Hccnedosanuss npogedeHvl 6 omoene MeXAHUusayuu pacmenuesoocmasd
Aepapnoco nayunoeo yemmpa «Jouckouy 6 2020-2021 ce. Hzmepenus enyOumbsi
00pabomKu GbINOIHANU WYN-TUHEUKOLU NOo cledy Npoxood CmoeKk padouyux OpeaHos,
nozpycas eé 6 nougy 00 neobpabomannoeo cios. Konuwecmeo uzmepeHuil no Kaicoomy
yuemnomy npoxody cocmaensano He menee 50. Ilocpewnocmv uzmepenus 2nyoOuHsl
cocmasuna =+1 cm. Bvicomy 2cpebHa usmepsanu ¢ HOMOWbIO peuku U JUHelKU 6
YemblpexKpamuol no8mMopHocmu (08e no xo0y 08UdNCEHUsl azpecama U 08e — 0OPAMHO).
Toepewnocmv usmepenua — +0,5 cm. Hucno usmepenuti 8 Kax)coou nOBMOPHOCMU He
menee 10. Pabouuui opean coomeemcmeyem —acpOMeXHUYecKUM mpedOBaAHUM.
Cpeonexsadpamuueckoe omkioneHue 2nyounsvl cocmasuio =+0,45-2,0 cm, umo He
npesviuiaem oonyckaemozo (00 2,0 cm). Bvicoma epebneu Hesznayumenvuas: 3,8-4,0 cm,
He blXOOUm 3a npeoeivbl 0ONYCKAeM020 N0 aA2pOMmexHuyecKum mpebosanusm (00 4 cm),
npeovABIaeMblM K paboduum opeanam Ojisi Menxou obpabomku nousvi. Kosgpuyuenm
sapuayuu  (2,53-15,21 %)  ceudemenvcmeyem 0  He3HAUUMENIbHOM  pazdpoce
OMHOCUMENbHO CpPedHe20 3HAYeHUus 21yOuHbl 00pabomKu nouesbl padodumM OpeaHOM.
Pabouuii opean 6 cocmase KOMOUHUPOBAHHO2O azpe2ama MOdicem GbINOIHAMb PAOOMbL NO
n0020Mo8Ke NoY8bl NOO 03UMble NOCIe YOOPKU NpeouleCme8eHHUKO8, NO YX00Y 3d NapoM,
BKIIOUASL NPEONOCEBHYIO 0OPAOOMKY.
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Beenenue

WHTeHcnpuKanus ceabcKoro Xo3scTBa CrocoOCTBYET YBEIMUSHHIO POU3BOICTBA
MPOJYKTOB MUTAaHUS U YCTPAHEHHUIO TMOCIEJICTBUN M3MeHeHus kiaumarta [1]. U3menenue
KJIUMaTa BBIPDAXKAETCS B YCUJIEHMM 3aCyX B CEJIbCKOXO3SIMCTBEHHBIX DPETMOHAX, YTO
yrpokaeT ria00ambHON TPOIOBOJILCTBEHHOM Oe3omacHocTu [2, 3]. B ciywasx, korma
JIOTIOJTHUTEIBHBIX MEp MO aJalTaluu CEIbCKOTO X03AHCTBA K MOCIEACTBUSAM TTT00AIBHOTO
M3MEHEHHUs KiIuMaTa He TpeOyeTcs, BIUsHIE aHTPOIIOT€HHOTO (paKkTopa, MPOsBISIONIeecs B
YBEJIMYEHUHU NOTPEOHOCTEN HaceleHUs! B YCIOBUAX OTPaHUYEHHBIX PECypcoB OHOCHEpHI,
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noTpeOyeT B arpo’KOCHUCTEMax IpUMEHEHHUs pecypcocOepexxenus [4]. Bmecre ¢ atum
UHTECHCU(UKAIMS CEIbCKOTO XO3SHCTBA NMPHUBOAUT K (PU3MUECKOW Jerpajaluyd TMOYBBI,
BBI3BAHHOI Ype3MepHBIM BO3ACHCTBUEM pa0OYMX OPraHOB U CPEACTB MEXaHMU3AIMH Ha
obpabareiBacmyto cpeny [5].

CymiecTByrolue KOHIEIIHHA OLICHKH Aerpaaanuu [6], hopMyIupyromue OCHOBHbIE
IIPEJICTaBICHUS O €€ MPUUYMHAX U IOCIEACTBUAX, a TAKXKE METOJOJIOTUYECKUE TTOTOKEHUS
[0 M3YYCHHIO MPOTEKaHUs AeTpallalliOHHBIX MpoleccoB [7] mpeaycMaTpUBaOT BBEIACHHE
OLICHOYHBIX  IIOKa3aTeleil  NPOAYKTUBHOCTH  arpo’KOCUCTEMBI B YCIOBHSX
WHTEHCU(UKAIIUK CEeTLCKOT0 X03sicTBa [§].

YcTaHoBIEHO, dYTO  pecypcocOeperaromme  OpuéMbl  00paOOTKH  TTOYBHI
CIOCOOCTBYIOT MOJAJIEPKAHUIO MPOAYKTUBHOCTH arposkocucteMsl [9]. K takum nmpuémam
MOKHO OTHECTM MHHUMAJbHYI0O OOpabOTKy IOYBBI, KOTOpas IIO3BOJSET CHU3UTH
spo3uoHHBIe Tpouecchl Ha 36 % [10]. IIpu stom obecrneunBaeTcsi 0Oosiee BBICOKOE
COJIep’KaHue MUTATENbHBIX BELIECTB, WA U IVIMHBI, @ TAKXKe JIydllas BOJONPOHUIIAEMOCTb
MOYBBI U BOJOCTOMKOCTh MOYBEHHBIX arperatoB [11]. MuHuMm3aius oOpaOOTKH TOYBBI
IpUBEJIa K YBEJIIMYEHHUIO CPEIHEB3BEILIEHHOTO JUaMeTpa BOJIOCTOMKUX arperaros [12].

Bonocroiikocts [13, 14] arperaToB MOYBBI FOKHBIX UYE€PHO3EMOB B OCHOBHOM
o0ycllOBJIEHa cOAEpKaHUEM KajbLMsl HE3aBUCUMO OT Tuma oOpabOTKH IOYBBHI,
MUHEpaTU3alus KOTOPOro CIOCOOCTBYET pPAa3BUTHIO MHKpOArperanuy, aHaJIorHYHO
IIPOTEKAHUIO MIpoLiecca B MPUPOIHBIX IeHo3ax [15].

[Ipu 3TOM He cnenyeT NPOTUBOMOCTABIISITh MUHIUMAIBHYIO U HYJIEBYIO TEXHOJIOTUU
o0paboTkn mouBel. [lomydeHHble naHHBIE [16] CBHIETENBCTBYIOT O  pa3HOM
HAIPaBIEHHOCTH ¥ MHTEHCUBHOCTH OMOJOTHYECKHX MPOIIECCOB YEPHO3EMOB B YCIOBHSX
HYJICBOW M TPAIUIIMOHHON TEXHOJIOTUH 00pPaOOTKH TIOYBHI.

[IpunstTo cumtarh, dYTOo 00pabOTKa TMOYBBI CBA3aHAa C  TOBBIIICHHOMN
MUHEpAIU3aluell MOYBEHHOI'O0 OPraHUYECKOro YIriepoja, HO B IOCIEJHEE BpEMsS 3TO
yTBepkIeHue saBisiercst crnopHbIM [17]. Tak, cornacHo nanusM [18] ycTaHOBIIEHO, UTO HA
riyoune 5—15 cM Habmoanack 6ojee BbICOKask AOCTYIHOCTh a30Ta, KOTOpasi yBeIM4KBaja
MOTEHIIMal MUHEpaTu3allid MHKPOOHONH OMOMacchl M OpPraHMYECKOTO a30Ta BHYTPH
rJiacTa Mmpy TPaAUIIMOHHONW 00pabOTKE TTOYBHI.

IIpu »TOoM, cormacHo amaHHbIM [19], BapuaHTBl ¢ HYJIEBOM W TpaJWLMOHHON
00paboTKOI OYBBI HE MOKA3bIBAIOT CTATUCTUYECKU 3HAYUMBIX Pa3IMuuil B COAEpPKAHUU
azota. HyneBass o0paboTka OTpHIIaTENbHO MOBIHSIA HA MOPUCTOCTh U BOJOCTOHKOCTH
arperaToB nouBsl B cioe 10-20 cm [1].

HeoOxonuMel uccrnenoBanus 0 BIUSHUMA BO3JCHCTBUS pabOUNX OPraHOB M CPEICTB
MeXaHM3aluu 00paboTku mMo4Bel Ha e€ kauecTBO [20, 21]. B rmoGampHOM MacmiTabe
CYILIECTBYIOT 3HaUUTENbHbIE BO3MOKHOCTH JIJIsl BHEIPEHUSI IPUEMOB pecypcocOepekeHus,
YTO TMOATBEPXKJaeT HEO0OXOIUMOCTh JOMOJHUTENbHBIX HCCIENOBAaHUNH B JIaHHOM
HarpaBjeHuu [22].

Leap uccienoBanuii — ONpenenuTh BIUSHUE pabovyero oprana Jjisi MUHUMAIbHON
00pabOTKH TTOYBHI HA €€ Ka4eCTBO.

MarepuaJjbl 1 METOAbI HCCJICI0BAHUM

UccnenoBanusa mnpoBeAeHbl B OTHAENe MexaHuzauuu pacteHueBojactBa PI'BHY
«ArpapHblii HayuHbIi neHTp “/lonckoir”™» B 2020-2021 rr.

OObeKT ucciaeoBaHUS: TEXHOJIOTHUYECKUH MpolecC MUHUMAIbHONH 00pabOTKU
MOYBBI TNIOCKOPE3HBIM pab0YUM OPTaHOM.

[IpenMer uccnenoBaHus: BIMSHHE IUIOCKOPE3HOTO pabouyero opraHa Ha KayecTBO
BBITOJIHEHUS TEXHOJIOTHYECKOTO MPOLEeCca MUHUMAIbHON 00paOOTKH MOYBHI.

PaGouuit opran ans MUHHMaidbHOW 0OpabOTKM TMOYBBI MpeACTaBiIseT co0o0it
IUIOCKOPE3HYIO JIally B BUJE JBYX JIEMEXOB, COEJUHEHHBIX C JOJOTOM, YCTAaHOBJIEHHBIX Ha

95



Taspuyeckut secmHuk agpapHou Hayku *Ne 2(30) *2022

BEPTUKAIIbLHON CcTOMKe (pucyHok 1). B Hactosimee Bpems Qopmupyercs 3asBKa Ha
none3nyo mojens B Degepanvubiii Uuctutyt IlpombinuienHoir CoOCTBEHHOCTH ISt
MOJIyYEHUS CTaTyca MPaBOBOM OXpaHBI MO BHIIIEYKa3aHHOMY pabodyeMy Oprasy.

W3mepenust TayOnHbl 00paOOTKH BBIOJIHSIIN IIYM-TMHEHKON MO ciexy Mpoxoaa
CTOEK pabouuX OpPraHoB, MOTpykas €€ B MOYBY 10 HeoOpaboranHoro cinosi. KonuuectBo
U3MEPEeHU MO KaXJIOMy YYeTHOMY Mpoxony cocraBisio He menee 50. IlorpemHocts
u3MepeHus: rIyOuHbl cocTaBuia =+l cM. Pe3ynbraTel oOpalaThiBalii CTaTUCTUYECKUM
METOIOM C TIOJYYE€HHEM CpPEIHEApHU(PMETUUECKOr0 3HAYCHHS TIyOMHBI, CTaHIAPTHOTO
OTKJIOHEHUS, KOA(PPUIIMEHTa BapUallUd C OKPYTJIECHHEM 0 MEPBOTO JECATHYHOTO 3HAKA.
JlommyckaeTcss u3MepsaTh TIyOMHY OOpaOOTKM TOYBHI C MPUMEHEHHEM JIOOBIX CPEICTB
U3MEpEeHMil, 00eCIeynBaIOIINX COOTBETCTBYIOIIYIO MOTPEIIHOCTh U3MEPEHUSI.

B s K - A
Pucynok 1 — Pabouuii opran ajisi MUHUMAJIbHOH 00pad0TKH MOYBbI

['peOHUCTOCT MOBEPXHOCTH IOYBBI XapaKTEPU3YEeT CPEAHSSI BBICOTA TI'pEOHS.
BericoTy rpeOHs u3MepsIN ¢ HOMOIIBIO PEHKH U IMHEHKH B YEThIPEXKPAaTHON MOBTOPHOCTH
(1Be To X0y IBMDKEHHS arperarta u JiBe — oopaTtHo). [locne mpoxona arperara no mupuHe
3axBaTa HaKJaJbIBaJM PEHKy Ha BEpIIMHY I'peOHEH B MecCTax, BBIOpPAHHBIX CIy4allHBIM
oOpazom. M3mepeHuss nMpoBOIMIM OT AHA OOPO3/bI MEXAY IpeOHSMHU 10 HIKHEH TpaHH
peiiku. IlorpemHocts n3Mepenus +0,5 cM. Uucno n3MepeHuil B Kax10il MOBTOPHOCTH HE
MmeHee 10. [To momyyeHHBIM pe3ynbTaTtaM BBIYMCISIN CpeHee apu(PMEeTUIECKOe 3HaUCHHE
C OKPYTJIEHHEM JI0 LIEJIOr0 YUCIIA.

N3mepenue nokazaTesell OCYIIECTBIISIIN HA TPEX YCTAHOBOYHBIX TNTyOMHAX MEJIKON
00paboTku mouBsl: 8; 12 u 16 cMm.

Pexxum paboThl ycTaHaBIMBAIM IO YCTAaHOBOYHOM CKOPOCTH TpakTopa Ha
COOTBEeTCTBYMOIIEH nepenaue: 6,84; 8,20 u 11,37 km/4. boiee To4HOE 3HAYEHHE CKOPOCTH
arperara, HeoOXOJIUMOE€ [UIsi DHEPreTHMYeCKON OLIEHKH, OIpeNesuli IOCPEeICTBOM
M3MEpPEHUS BPEMEHU IIPOXO0XKIECHUS 3aU4ETHOTO y4acTKa.

B kauectBe (oHa paccMaTpuBalM JAMCKOBAHHYIO CTEPHIO O3UMOW MIIEHUIIBI U
CTepHIO 0e3 mpeaBapuTeIbHOM 00padOTKU MOYBHI.

Pe3yabTaThl M MX 00Cy:KICHUE

MunumanbsHas 00paboTKa MOUBBI PETyCMaTPUBAET COKpAILICHUE YKCIa POXO/IOB 10
TMIOJTIO CPE/ICTB MEXaHU3AllMH U, KaK CJIEJCTBUE, YMEHBIICHUE BO3/IEHCTBUS pabOYNX OpraHoOB
Ha oOpaOarbiBaemyto cpeay. llosTomy paGoumii opraH JODKEH BBINONHATH HE TOJIBKO
OCHOBHYIO 00pa0OTKy MOYBBI MO COOTBETCTBYIOIIYIO KYJIbTYpPY, HO U HPEANOCEBHYIO.
KauectBo  mpeamoceBHOM  00pabOTKM  TMOYBBI  XapaKTEepU3yeTcs  BBIPOBHEHHOCTBIO
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MOBEPXHOCTU TOJIs, KOTOpasi OIMpeeNsieTcs PaBHOMEPHOCTHIO TIIyOMHBI Xoja pabodero
oprasa ¥ BbICOTOH TpebHeil (rpedHnCcToCThI0). [109TOMY B KauecTBe OLIEHOUHBIX MTOKA3aTelei
KauyecTBa BBIIICYIIOMSIHYTbIE pABHOMEPHOCTh TITyOUHBI X0J1a U TPEOHUCTOCTh ObUIM MPUHSATHI
32 OCHOBY IIPU YCJIOBUHM BBINOJHEHHS arpOTEXHUYECKUX TPEOOBAHUM, MPEIbIBISEMBIX K
pabounM opraHam it MeJIKOH 00paOboTKu 1mouBbl (8—16 cm).

VYCTaHOBIIEHO BBICOKOE KadeCTBO KpPOMICHHUS IUIacTa pPadOYMM OpraHoM Juis
MUHHUMAJIbHOW 00pa0OTKH MOYBBI: HaOI01aeTCs npeobiaganue Gpakiuii pasMepoM MeHee
25 MM (81-86 % mipu Tpebyemom He MeHee 80 %).

Kpome 3toro, pabouuii opran crnocoOCTBYET CHUKEHHIO COJIEPKaHUs IPO3HUOHHO-
OMacHBIX YacTUll B BepxHeM ciioe MmouBbl (0—5cM) U COXpaHSET HMMEIONIYIOCS BIary
BHYTPH IJIaCTa, HE BHIHOCA €€ Ha MOBEPXHOCTb IMOJIS.

PaBHOMEpHOCTh TIYyOMHBI XOAa M TPEeOHHCTOCTH OOpPabOTKM MOYBBI pabounum
OpraHoM IpeJCTaBiIeHbl B Tabnumax 1, 2.

Jlnama3oH 3HA4YCHUN MMOKa3aTeseil 00yCIOBICH H3MEHEHHEM TapaMeTPOB paboyero
oprasa.

Tadauua 1 — Pe3yabTaThl Hec/IeI0BAHUSA PABHOMEPHOCTH IJIyOHHBI X0/1a H
rpedOHUCTOCTH 00Pa0OTKHU MOYBbI PA00YHUM OPraHOM
(hoH — NMCKOBAHHAS CTEPHS 03MMOI MIIEHUIBI)

Iokaszatens
KOA(pPHUIHEHT
3a7aHHas 3aJaHHas (hakTHUECKas | CpPEeAHEKBAIpaTHYECKOE IpeOHHUCTOCTS,
CKOpPOCTB, KM/4 | TIyOWHA, CM | TIIyOWHA, CM  PTKIOHEHHE TIYOHHEL, £CM bapratn cM
riyouHsl, %
8,0 8,6-9,8 0,45-0,89 4,56-10,40 3,7-4,0
6,84 12,0 12,6-13,6 0,45-0,89 3,41-7,06 3,6-4,0
16,0 16,8-17,8 0,45-2,0 2,53-11,63 3,940
8,0 8,6-9,6 0,55-0,89 6,40-10,40 3,6-3,8
8,20 12,0 12,6-13,4 0,71-0,89 5,46-7,06 3,6-3,8
16,0 17,0-17,8 0,45-2,0 2,53-11,63 3,8-4,0
8,0 8,4-9,2 0,45-2,0 4,86-15,21 3,7-4,0
11,37 12,0 12,6-13,4 0,45-0,89 3,41-7,06 3,739
16,0 16,8-17,8 0,45-2,0 2,62-11,63 3,8-4,0

Tabéanna 2 — Pe3yabTaThl HCC/Ie10BaHUSI PABHOMEPHOCTH IIyOMHBI X012 B
rpedHUCTOCTH 00PA0OTKH NMOYBbI Pa004YUM OPraHoMm ((poH — cTepHs 03UMOM
NIIeHUIbI 0€e3 npeIBapuTeIbHONH 00padoTKH)

[oxkaszarens
3aJaHHas — (baxTudecKas cpenHekBagpaTHiyeckoe | KoddhunmeHt rpeGHHCTOCTS,
CKOPOCTb, OTKJIOHEHHE TIIyOHHBI, Bapuanuu
riryOuHa, cM | TiIyOWHA, CM c™M
KM/4 +cM riyounsl, %
8,0 8,6 0,55-0,89 6,40-10,40 3,9-4,0
6,84 12,0 12,6-13,4 0,71-0,89 5,46—7,06 4,0
16,0 16,8-17,8 0,45-1,0 2,53-5,88 3,9-4,0
8,0 8,6-9,8 0,45-2,0 4,56-15,21 3,8-4,0
8,20 12,0 12,8-13,6 0,45-0,89 3,41-6,56 3,9-4,0
16,0 16,8-17,8 0,45-1,0 2,53-5,88 4,0
8,0 8,8-9,2 0,45-2,0 4,26-15,21 3,8-4,0
11,37 12,0 12,6-13,6 0,45-0,89 3,41-7,06 3,9-4,0
16,0 16,8-17,6 0,45-1,0 2,62-5,88 3,9-4,0

AHanu3 1aHHBIX TaOMUIBl | CBUAETENBCTBYET O TOM, YTO MPH (PYHKIIMOHUPOBAHUU
pabouero opraHa mno (¢oHY AMCKOBAHHOM CTEpHHM O3MMOW MIIEHHUIBI (PUCYHOK 2 a)
pabounii OpraH COOTBETCTBYET arpOTEXHHUYECKUM TpeOoBaHHsAM. CpeaHeKBaapaTuIecKoe
OTKJIOHEHHE (DAKTHUECKON TIIyOMHBI OT 3aJaHHOM coctaBmwio +0,45-2,0 cM, 49TOo He
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npeBbImaeT aomyckaemoro (mo 2,0 cm). Beicota rpebHelt HesnauutenbHas: 3,8—4,0 cm,
YTO HE BBIXOJAUT 3a TMpeAeibl JOMYCKaeMOW IO arpoTeXHUYECKHM TpeOOBaHUSM,
NPEABSIBISIEMBIM K pabouyuM oOpraHaM i MeJIKod oO0paboTku MmouBbl (70 4 cm).
Kosddunment Bapmanmm — 2,53-11,63 % cBuUAETENbCTBYeT O HE3HAYUTEIHHOU
CTerneHupa3dpoca OTHOCHUTENBHO CPEIHEr0 3HA4YCHUs TIYyOMHBI OOpaOOTKH IOYBHI
pabounm opraHoM. DTO SBISETCS MOATBEPKIACHUEM YCTOWYMBOCTH TIyOHMHBI 00pabOTKH
MOYBBI PAOOYMM OPTaHOM.

Pucynok 2 — CpaBHeHue ¢oHa 10 U ocjIe 00padOTKH MOYBBI pa00YUM OPraHOM

Ilpumeuanue. A — OuCKoBawHas CMEPHA O3UMOU nuieHuyvl, b — cmepus o3umoll nwenuyvr Oe3
npedeapumenvHou 06pabomKu.

Ha crepaeBoMm ¢oHe 0e3 mpenBapUTEeIbHON 00paOOTKH IMOYBHI (CM. TAOIUILYy 2,
pucyHok 2 ©0) paboumii opraH TIOKa3aJl aHAJIOTHYHBIC pPE3YJIbTAThl, YTO TaKKe
COOTBETCTBYET arpoTeXHU4YeckuM TpeboBanusiM. Heckonabko Beimie KO3PGUIIUEHT
Bapuanuu (10 15,21 %), 4To Takke CBUIACTECILCTBYET 00 OTHOCHTEIHLHO HE3HAUUTEIIBHON
CTereHupa3dpoca OTHOCHUTENBHO CpEJHEro 3HAa4eHUs TIIIyOMHbl O0OpaOOTKM MOYBBI
pabouuM oOpraHoM u €€ YCTOWYMBOCTH. YBEIMUYCHHE MaKCUMAaJIbHOTO 3HAYCHHS
koa(ddurmenta Bapuamuu ot 11,63 % mo 15,21 % B oTaenpHBIX BapuaHTaX Ha CTEPHEBOM
¢done 0Oe3 mpeaBapuTeNbHOW 00pabOTKM MOYBBI OOBSACHIETCS HAIWYMEM HEPOBHOCTEH
MIOBEPXHOCTH TIOJISI M HEOJHOPOIHOCTHIO 00pabaTreiBaeMoii cpenbl. [1pu sToM nprMeHeHue
paboyero opraHa, CriocOOHOr0 KauyeCTBEHHO (DYHKIMOHHPOBATh MO CTEpHEBOMY (OHY,
MO3BOJIMT YMEHBUIMTh BO3JEHCTBHE Ha 00pabaThIBaeMylo0 cpely 3a CYET COKpAaLIeHUs
Yrcia TMPOXOJOB JJIsi BHIPABHUBAHUSA TIOJII W M3MEIbUCHHS TOXHHMBHBIX OCTATKOB, YTO
MOJIOKUTEIBHO TMOBJIMAET Ha MOYBEHHOE IJIOJOPOAME U MPHUBEIET K CHIDKEHUIO 3aTpart.
[Tpu >TOM JOMOJHUTENBHOE IUCKOBAHUE IMOUBBI Ui MOATOTOBKU IOJI HE TpedyeTcs.
Pabounit opran B cocTtaBe KOMOMHHPOBAHHOI'O arperara MOKET BBIMOJHATH padOTHI 1O
MOJrOTOBKE MOYBHI [10J] O3UMBbIE Cpa3y ke Mocie yOOPKH MpeIeCTBEHHUKOB, 0 YXO1y 32
Mapom, BKJIIOYasi PEANOCEBHYIO0 00paboTKYy.

BriBoabl

Pa3paboTana KOHCTpYKIUS pabovero opraHa Juiss MUHUMaJIbHOM 00pabOTKH MOYBHI.
B xome wccnemoBaHuil yCTaHOBIIEHO, YTO pPabOYMii OpraH OKa3bIBACT TOJIOKUTEIBHOE
BIMSHUE Ha KayecTBO MHUHHMMAaIbHOW 00paboTku mouBbl. KayecTBeHHbIE NOKazaTeIH
TEXHOJOTMYEeCKOro  Mpollecca MUHUMAIbHOW  OOpaOOTKM  TOYBBI  COOTBETCTBYIOT
arpoTexHu4YeckuM TpeOoBaHUsAM. CpeaHEeKBaApaTUIECKOEe OTKIOHEHHE (HaKTUIECKOU
riyounsl oT 3aganHoi £0,45-2,0 cm u rpebHucTOCTh 3,8—4,0 CM HE BBIXOHAT 3a MPEAeibl
JIOMYCKAeMBbIX IO arpoTexHmdeckuM TpedoBanmsM. Koaddumment Bapuammnm 2,53-15,21 %
CBHJICTEIBCTBYET O HEOOJIBIIOM pa30dpoce OTHOCUTENBHO CPEIHEro 3HAYEHUS TIyOMHBI
00paboTku mToYBBI pabouuM opraHoMm. Paboumii opran B cocTtaBe KOMOMHMPOBAHHOTO
arperatra MOXET BBIIOJHATH PaOOTHI MO TTOATOTOBKE MOYBHI O] O3MMBIE Cpa3y ke IMOoCIie
yOOpKH Mpe/IIECTBEHHUKOB, [0 YXOY 3a apoM, BKIIIOYask IPEANIOCEBHYI0 00padoTKY.

98



Taspuyeckulti eecmHuk agpapHou Hayku *Ne 2(30) 2022

Jluteparypa

1. Sattolo T. M. S., Pereira L. M., Otto R., Francisco E., Duarte A. P., Kappes C., Prochnow L. I.,
Cherubin M. R. Effects of land use, tillage management, and crop diversification on soil physical quality in
Cerrado agricultural systems // Soil Science Society of America Journal. 2021. Vol. 85. Iss. 5. P. 1799-1813.
DOI: 10.1002/saj2.20306.

2. Cruz M. G., Hernandez E. A., Uddameri V. Vulnerability assessment of agricultural production
systems to drought stresses using robustness measures // Scientific Reports. 2021. Vol. 11. Art. No. 21648.
DOI: 10.1038/s41598-021-98829-5.

3. Casempe lO. A., Kyxaper O.H., Jlapromun H.Il., Wmxwun II. A., JoOpemuma 0. M.
CHMIKeHHne IMOTCPhb MOYBECHHOM BJIard Ha HcmmapeHue // CelbCKOXO34MCTBEHHbIE MAlIUHBI U TEXHOJIOIHUHU.
2018.T. 12. Ne 1. C. 42-47. DOI: 10.22314/2073-7599-2018-12-1-42-47.

4. Gusev Ye. M., Dzhogan L. Ya., Nasonova O. N., Kovalev E. E. Scenario projections of the
changes in water availability to wheat crops in the steppe Crimea in the 21st century and some measures
increasing the efficiency of its cultivation // Eurasian Soil Science. 2021. Vol. 54. P. 763-771.
DOI: 10.1134/51064229321050100.

5. Tapxomenxo I'. C., INapxomenko C.TI'., ITapxomenko I'. . MoxemmpoBanue Ha [I9BM mo
nporpaMmmHOoMy Komiuiekcy «MBTY» ycoBepumienctBoBannoii cuioBoii CAP  tpakropa MT3-80 //
Matepuanst XLIII HayuHO-TexHWYIecKol KoH(pepeHnnu. UensOmack: MUHHCTEPCTBO CETBCKOTO XO3SICTBA
Poccuiickoit ®enepannn. DegepansHOe areHTCTBO 1O cenbekoMmy Xxo3siictBy. I'OY BIIO «YensOuuckuit
TOCYIapCTBEHHBIN arpOWHXEHEPHBIH yHUBEepcUTeT», 2004. C. 22-26.

6. Masoudi M., Elhaeesahar M., Cerda A. Risk assessment of land degradation (RALDE) in
Khuzestan Province, Iran // Eurasian Soil Science. 2021. Vol. 54. P. 1228-1240. DOI: 10.1134/S1064229321080135.

7. Tsvetnov E.V. Makarov O.A., Strokov A.S. Tsvetnova O.B. The Role of Soils in Land
Degradation Assessment: A Review // Eurasian Soil Science. 2021. Vol. 54. P. 441-447. DOI:
10.1134/51064229321030169.

8.  becmamstHoBa H. M., benbit A. @., bocenko H. C. CTpykTypHBIii CHHTE3 MHOTO()YHKIIMOHAIIBHBIX
arperatoB // MexaHu3aIus 1 SJIeKTpUHUKAIHS ceMbcKoro xo3sictra. 2001. Ne5. C. 10-13.

9.  Amorim H. C. S., Ashworth A. J., Brye K. R., Wienhold B. J., Savin M. C., Owens P. R., Silva
S. H. G. Soil quality indices as affected by long-term burning, irrigation, tillage, and fertility management //
Soil Science Society of America Journal. 2020. Vol. 85. Iss. 2. P. 379-395. DOI: 10.1002/saj2.20188.

10. Rodriguez B. C., Zuazo V. H. D., Rodriguez M. S., Ruiz B. G., Gercia-Tejero I. F. Soil erosion
and the efficiency of the conservation measures in Mediterranean hillslope farming (SE Spain) // Eurasian
Soil Science. 2021. Vol. 54. P. 792-806. DOI: 10.1134/S1064229321050069.

11. Komissarov M. A., Klik A. The impact of no-till, conservation, and conventional tillage
systems on erosion and soil properties in Lower Austria // Eurasian Soil Science. 2020. Vol. 53. P. 503-511.
DOI: 10.1134/51064229320040079.

12. Dubovik E. V., Dubovik D. V., Shumakov A. V. Influence of primary tillage practices on the
macrostructure of typical chernozem // Eurasian Soil Science. 2021. Vol. 54. P. 1485-1495.
DOI: 10.1134/S1064229321100057.

13. Nakhaei M., Tafreshi A. M., Tafreshi G. M. A New approach in comparison and evaluation of
the overall accuracy of six soil-water retention models using statistical benchmarks and fuzzy method //
Eurasian Soil Science. 2021. Vol. 54. P. 716-728. DOI: 10.1134/S1064229321050136.

14. Niu G., Shao L. T., Sun D. A,, Guo X. A simplified directly determination of soil-water
retention curve from pore size distribution // Geomechanics and Engineering. 2020. Vol. 20. No. 5. P. 411
420. DOI: 10.12989/gae.2020.20.5.411.

15. Belobrov V. P., Yudin S.S., Yaroslavtseva N. V., Yudina A.V., Dridiger V. K., Stukalov
R. S., Kluev N. N., Zamotaev I. V., Ermolaev N. R., lvanov A. L., Kholodov V. A. Changes in physical
properties of chernozems under the impact of no-till technology // Eurasian Soil Science. 2020. Vol. 53. P.
968-977. DOI: 10.1134/S1064229320070029.

16. Nikitin D. A., Ivanova E. A., Zhelezova A.D., Semenov M. V., Gadzhiumarov R.G.,
Tkhakakhova A. K., Chernov T. I., Ksenofontova N. A., Kutovaya O. V. Assessment of the impact of no-till
and conventional tillage technologies on the microbiome of southern agrochernozems // Eurasian Soil
Science. 2020. Vol. 53. P. 1782-1793. DOI: 10.1134/S106422932012008X.

17. Gomez-Muiioz B., Jensen L. S., Munkholm L., Olesen J. E., Hansen E. M., Bruun S. Long-
term effect of tillage and straw retention in conservation agriculture systems on soil carbon storage // Soil
Science Society of America Journal. 2021. Vol. 85. Iss. 5. P. 1465-1478. DOI: 10.1002/saj2.20312.

18. Parajuli B, Ye R., Luo M., Ducey T. F., Park D., Smith M., Sigua G. Contrasting carbon and
nitrogen responses to tillage at different soil depths: An observation after 40-year of tillage management //
Science Society of America Journal. 2021. Vol. 85. Iss. 4. P. 1256-1268. DOI: 10.1002/saj2.20277.

19. Kholodov V. A., Belobrov V. P., Yaroslavtseva N. V., Yashin M. A., Yudin S. A., Ermolaev

99



Taspuyeckulti eecmHuk agpapHou Hayku *Ne 2(30) 2022

N. R., Dridiger V. K., llyin B. S., Lazarev V. I. Influence of no-till system on the distribution of organic
carbon and nitrogen by aggregate size fractions in protocalcic, endocalcic, and pantocalcic chernozems //
Eurasian Soil Science. 2021. Vol. 54. P. 285-290. DOI: 10.1134/S1064229321020071.

20. Artemyeva Z.S., Danchenko N.N., Kirillova N.P., Masyutenko N.P., Dubovik E. V.,
Kuznetsov A. V., Kogut B. M. The effect of erosion processes on the content and composition of organic
matter in macro-and microaggregates of haplic chernozem // Eurasian Soil Science. 2021. Vol. 54. P. 1659—
1667. DOI: 10.1134/S1064229321110028.

21. Hedayatipoor A., Alamooti M. Y. Effect of conservative tillage on physical properties of soil
and yield of rainfed wheat // Agricultural Engineering International: CIGR Journal. 2020. Vol. 22. No. 1.
P. 48-53.

22. Al-Kaisi M. M., Lal R. Aligning science and policy of regenerative agriculture // Soil Science
Society of America Journal. 2020. Vol. 84. Iss. 6. P. 1808-1820. DOI: 10.1002/saj2.20162.

References

1. Sattolo T. M. S., Pereira L. M., Otto R., Francisco E., Duarte A. P., Kappes C., Prochnow L. I.,
Cherubin M. R. Effects of land use, tillage management, and crop diversification on soil physical quality in
Cerrado agricultural systems // Soil Science Society of America Journal. 2021. Vol. 85. Iss. 5. P. 1799-1813.
DOI: 10.1002/saj2.20306.

2. Cruz M. G., Hernandez E. A., Uddameri V. Vulnerability assessment of agricultural production
systems to drought stresses using robustness measures // Scientific Reports. 2021. Vol. 11. Art. No. 21648.
DOI: 10.1038/s41598-021-98829-5.

3. Savelyev Yu. A., Kukharev O.N., Laryushin N.P., Ishkin P. A., Dobrynin Yu. M. Soil
moisture loss reduction owing to evaporation // Agricultural machinery and technologies. 2018. Vol. 12. No.
1. P. 42-47. DOI: 10.22314/2073-7599-2018-12-1-42-47.

4. Gusev Ye. M., Dzhogan L. Ya., Nasonova O. N., Kovalev E. E. Scenario projections of the
changes in water availability to wheat crops in the Steppe Crimea in the 21st century and some measures
increasing the efficiency of its cultivation // Eurasian Soil Science. 2021. Vol. 54. P. 763-771.
DOI: 10.1134/S1064229321050100.

5. Parkhomenko G. S., Parkhomenko S. G., Parkhomenko G. G. Simulation on a PC using the MVTU
software package of an improved power ACS of the MTZ-80 tractor // Materials of the XLIII Scientific and
Technical Conference, Chelyabinsk: Ministry of Agriculture of the Russian Federation. Federal Agency for
Agriculture. FSEI HPE “Chelyabinsk State Agroengineering University”, 2004. P. 22-26.

6. Masoudi M., Elhaeesahar M., Cerda A. Risk assessment of land degradation (RALDE) in
Khuzestan Province, Iran // Eurasian Soil Science. 2021. Vol. 54. P. 1228-1240. DOI:
10.1134/S1064229321080135.

7. Tsvetnov E. V., Makarov O. A., Strokov A.S., Tsvetnova O. B. The role of soils in land
degradation assessment: a review // Eurasian Soil Science. 2021. Vol. 54. P. 441-447.
DOI: 10.1134/S1064229321030169.

8. Bespamyatnova N. M., Belts A. F., Bosenko N. S. Structural synthesis of multifunctional units
I/l Mekhanizatsiya i elektrifikatsiya selskogo khozyaystva. 2001. No. 5. P. 10-13.

9. Amorim H. C.S., Ashworth A.J., Brye K. R., Wienhold B. J., Savin M. C., Owens P. R,
Silva S. H. G. Soil quality indices as affected by long-term burning, irrigation, tillage, and fertility
management // Soil Science Society of America Journal. 2020. Vol. 85. Iss. 2. P. 379-395. DOI:
10.1002/saj2.20188.

10. Rodriguez B. C., Zuazo V. H. D., Rodriguez M. S., Ruiz B. G., Gercia-Tejero I. F. Soil erosion
and the efficiency of the conservation measures in Mediterranean hillslope farming (SE Spain) // Eurasian
Soil Science. 2021. Vol. 54. P. 792-806. DOI: 10.1134/S1064229321050069.

11. Komissarov M. A., Klik A. The impact of no-till, conservation, and conventional tillage
systems on erosion and soil properties in Lower Austria // Eurasian Soil Science. 2020. Vol. 53. P. 503-511.
DOI: 10.1134/S1064229320040079.

12. Dubovik E. V., Dubovik D. V., Shumakov A. V. Influence of primary tillage practices on the
macrostructure of typical chernozem // Eurasian Soil Science. 2021. Vol. 54. P. 1485-1495.
DOI: 10.1134/S1064229321100057.

13. Nakhaei M., Tafreshi A. M., Tafreshi G. M. A new approach in comparison and evaluation of
the overall accuracy of six soil-water retention models using statistical benchmarks and fuzzy method //
Eurasian Soil Science. 2021. Vol. 54. P. 716-728. DOI: 10.1134/S1064229321050136.

14. Niu G., Shao L. T., Sun D. A., Guo X. A simplified directly determination of soil-water
retention curve from pore size distribution // Geomechanics and Engineering. 2020. Vol. 20. No. 5. P. 411—
420. DOI: 10.12989/gae.2020.20.5.411.

15. Belobrov V. P., Yudin S.S., Yaroslavtseva N. V., Yudina A.V., Dridiger V. K., Stukalov
R. S., Kluev N. N., Zamotaev I. V., Ermolaev N. R., lvanov A. L., Kholodov V. A. Changes in physical

100



Taspuyeckulti eecmHuk agpapHou Hayku *Ne 2(30) 2022

properties of chernozems under the impact of no-till technology // Eurasian Soil Science. 2020. Vol. 53. P.
968-977. DOI: 10.1134/S1064229320070029.

16. Nikitin D. A., Ivanova E. A., Zhelezova A.D., Semenov M.V., Gadzhiumarov R. G,
Tkhakakhova A. K., Chernov T. I., Ksenofontova N. A., Kutovaya O. V. Assessment of the impact of no-till
and conventional tillage technologies on the microbiome of southern agrochernozems // Eurasian Soil
Science. 2020. Vol. 53. P. 1782-1793. DOI: 10.1134/S106422932012008X.

17. Goémez-Muiioz B., Jensen L. S., Munkholm L., Olesen J. E., Hansen E. M., Bruun S. Long-
term effect of tillage and straw retention in conservation agriculture systems on soil carbon storage // Soil
Science Society of America Journal. 2021. Vol. 85. Iss. 5. P. 1465-1478. DOI: 10.1002/s3j2.20312.

18. Parajuli B, Ye R., Luo M., Ducey T. F., Park D., Smith M., Sigua G. Contrasting carbon and
nitrogen responses to tillage at different soil depths: an observation after 40-year of tillage management //
Science Society of America Journal. 2021. Vol. 85. Iss. 4. P. 1256-1268. DOI: 10.1002/saj2.20277.

19. Kholodov V. A., Belobrov V.P., Yaroslavtseva N.V., Yashin M. A. Yudin S. A,
Ermolaev N. R., Dridiger V. K., llyin B. S., Lazarev V. I. Influence of no-till system on the distribution of
organic carbon and nitrogen by aggregate size fractions in protocalcic, endocalcic, and pantocalcic
chernozems // Eurasian Soil Science. 2021. Vol. 54. P. 285-290. DOI: 10.1134/S1064229321020071.

20. Artemyeva Z.S., Danchenko N.N., Kirillova N.P., Masyutenko N.P., Dubovik E. V.,
Kuznetsov A. V., Kogut B. M. The effect of erosion processes on the content and composition of organic
matter in macro-and microaggregates of haplic chernozem // Eurasian Soil Science. 2021. Vol. 54. P. 1659—
1667. DOI: 10.1134/S1064229321110028.

21. Hedayatipoor A., Alamooti M. Y. Effect of conservative tillage on physical properties of soil and
yield of rainfed wheat // Agricultural Engineering International: CIGR Journal. 2020. VVol. 22. No. 1. P. 48-53.

22. Al-Kaisi M. M., Lal R. Aligning science and policy of regenerative agriculture // Soil Science
Society of America Journal. 2020. Vol. 84. Iss. 6. P. 1808—1820. DOI: 10.1002/53j2.20162.

UDC 631.31
Parkhomenko G. G., Bozhko I. V., Kambulov S. I., Babenko O. S.
QUALITY OF MINIMUM TILLAGE WITH A FLAT-CUTTING WORKING
BODY

Summary. The intensification of agriculture leads to the physical degradation of
the soil caused by the excessive impact of operating elements and mechanization on the
cultivated environment. Resource-saving methodsof soil tillage contribute significantly to
the maintenance of the agroecosystem productivity. These practices include minimum
tillage. The purpose of the research was to determine the influence of the working body for
minimal tillage on soil tillage quality. The studies were carried out in 2020-2021 at the
Department of Mechanization of Crop Production of the Agricultural Research Center
“Donskoy”. The tillage depth was measured with a dipstick-ruler along the working
bodies track; the device was inserted vertically down into the soil profile just to the
untreated layer. For each experimental track, there were at least 50 measurements.The
depth measurement error was £1 cm. The height of the ridge was measured with a rail and
a ruler; fourfold replication (forward-facing — twice; against the working body movement
— twice). Measurement error — +0.5 cm. There were at least 10 measurements in each
replication. The operating element meets agrotechnical requirements. The standard
deviation of the depth was +0.45-2.0 cm, which does not exceed the allowable value (up to
2.0 cm). The height of the ridges is insignificant (3.8-4.0 cm) and does not go beyond the
limits allowed by agrotechnical requirements (up to 4 cm) for operating elements for
surface tillage. The coefficient of variation (2.53-15.21 %) indicates a small fraction of the
spread relatively to the average value of the tillage depth by the operating element. The
use of the operating element will decline the impact on the cultivated environment by
reducing the number of passes for leveling the field and crushing crop residues, which will
positively affect soil fertility and lead to cost reduction. The operating element as part of
the combined unit can prepare the soil for winter crops after harvesting theprevious one or
perform necessary operations on fallow fields including pre-sowing cultivation.

Keywords: working body, minimum tillage, flat cutter, ridgeness, tillage depth
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