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PABOYNU OPT'AH IIJIOCKOPE3A-I'JIYBOKOPBIXJIUTEJISA YAOBPUTEJISA
H. . MakcumoB, A. A. Bacuibes, C. A. Bacuibe, 0. ®@. Kazakos, I1. B. 3aiinen

Pedepat. DakTop COXpaHEHHS IJIOOPOIHOIO CIIOS TIOYBBI Hanbollee akTyajeH Ha CKJIOHOBBI X
3eMJIIX, TaK Kak oOpasyeMble TaJbIMH BOAAMH M aTMOC(EpPHBIMU OCaJKaMH Py4YbU BBIMBIBAIOT IHTa-
TEJIbHBIE DJIEMEHTHI M TYMYC, a TaKXKe pa3pylIaloT MOBEPXHOCTh MOYBBL s MpenoTBpameHusl 3TuX
TMIPOLIECCOB MCIONB3YIOT MPOTUBOIPO3NOHHBIE paboune opransbl. Llenp ncciaenoBaHuii — U3ydeHue BiHs-
HHUE 00pabOTKH ITOYBBI pabOvYMM OpPraHOM IIOCKOPE3a-TITyOOKOPBIXJIUTENS yI0OPUTENS C OHOBPEMEH-
HBIM BHECEHHEM TI'paHyJIMPOBAHHBIX yI0OpEHUI Ha ee QHUIBTpAIllMOHHBIE CBOlcTBA. PaboTy mpoBoannu
Ha KOHTPOJBHOM YdacTke, pacronoxeHHoM B UyBanickoii Peciyonuke. [TouBa — cyrmunucras. [you-
Ha 00pabOTKH MTOYBBI M BHECEHHSI TPaHYJIMPOBaHHbIX yaoOpenuii coctasisuia 30 cMm. B kayecTBe rpany-
JIMPOBAHHBIX yJOOPEHUI UCIIOIh30BAIM — IPaHyIMPOBAHHBIA HABO3, MPEJCTABICHHBINA HA PHIHKE H HC-
TIOJIb3YEMBIH CEeITbCKOXO3SIMCTBEHHBIMH MIPEANIPUSATHAME B pacTeHueBojacTBe. Onpenersui kodduim-
eHT (UIbTPALUH, TOPUCTOCTh U OOBEMHYIO Maccy Mo4Bbl. Tak Kak MIIOCKOPE3-IITyOOKOPBIXJIUTENb MPO-
BOIUT 00pabOTKy MOYBEI Oe3 000poTa miacTa, MpoOkl OTOMpPaIM B Pa3IMYHbIX CIOSX CPE3aHHOrO Ia-
cra cortacHo ['OCT P 58595-2019. KoaddurmeHT GribTpariyu, onpeaeistoniii BO3MOKHOCTh TTOUBBI
BIUTHIBATh W NPOIYCKATh BJAry COCTaBWII cpeaHeM 96,2 cM B CyTKH, YTO MOXXHO CUHMTATh XOPOLIMM
pesynbratoM (g cyrmmHkoB  20...100 cm B cyrkm). Ilopuctocth coctaBmia  54,3%,
(ynoBnerBopurenbHoe coctostHue — 50...55%, oramunoe — 55...65%), oObemHas Macca MOYBBI —
B cpenHeM 1,05 r/cm’ (peixias umm cBexecnaxanHas — 1,0...1,2 r/cm’). B menom mocie o6paGoTku
HOYBBI PabOYNM OPraHOM IIOCKOPE3a-TIIyOOKOPBIXJIUTENS YAOOPUTENs ¢ OXHOBPEMEHHBIM BHECEHHEM
TPaHYIUPOBAHHBIX YHOOPEHUH (HUIBTPAlMOHHBIE CBOMCTBA IOYBBI COOTBETCTBYIOT OOIIENPHUHITHIM
9TAJIOHHBIM 3HAYEHHUSM.

KirroueBble cjioBa: pabouuii oprat, opoBoe IPOCTPAHCTBO, YAOOpEHHs, 00beMHasl Macca Io4-
BB, (pUIIBTpALIIOHHBIE CBOHCTBA, IIOYBA.

BBenenue. IloBbpllieHHE  ypOXKalHOCTH Hns PaBHOMEPHOI'O pacnpeneneHus
CENNBCKOXO3IHCTBEHHBIX KYJIBTYP 3aBHCHUT OT BO3-  IMOCTYNAIOMIMX BEIIECTB LENecO00pa3HO HUCIIONb-
MOXHOCTH CO3[aHUs OJaronpHATHBIX YCIOBHH  30BaTh paboume OpraHbl CEeIbCKOXO3SHCTBEHHBIX
JUIA MX BO3JenbIBaHus [1, 2] — 3To mpexzae BCero  MallldH U OpYAWH, KOTOpbIe MapajuielIbHO C BHI-
OTHOCHTCSI K arpo)u3anueckuM CBOWCTBAM IMOYBBI  IIOJHEHHEM OCHOBHOMW 3ajaueil (0OpaboTka mou-

(oObemHass Macca, IDIOTHOCTh TBEpAOH (a3bl,  BBI) MOTYT OCYLIECTBIATH BHECEHHE I'DaHYIHPO-
o0mas M KanwUIApHas CKBAXKHOCTh, IIOJEBas ~ BAHHBIX YIOOPEHHH B CIIOH IOYBBI, TAE NPOHCXO-
BJIATOEMKOCTh, YpOBeHb adpamuu) [3, 4].  auT GopMuUpOBaHHE U Pa3BUTHE KOPHEBOH CHUCTe-
OTH mapaMeTphl ONpeAeisIIoT OCHOBHBIE IPOLIEC- MBI CEIbCKOXO3SHCTBEHHBIX pacTeHuit [7, 8, 9].

Cbl JIBIDKEHHS BOABI M TMTATENBHBIX BeIIECTB  [IpeMMyIiecTBO  OAHOBPEMEHHOTO  BHECEHUS
(TIpu pa3IOKEHNN BHECEHHBIX IPaHYJIMPOBAHHBIX  YIOOPEHHH C MEXaHHYeCKOH 0OpabOTKOW HMOYBBHI

yaoOpeHHii) B MOPOBOM IPOCTPAHCTBE IOYBBI —  OOYCIIOBIEHO TEM, YTO B IIOYBE B JIYHIIyIO CTOPO-
KOHBEKTHBHBIN TepeHoc, copOuus, muddy3non-  Hy MEHSIOTCS MOPUCTOCThb, KOIPPHUIUEHT (Prib-
HbII ~ MAaccoIepeHoc U JIMCIEPCUOHHBIN Tpauuu U oObemHass macca. [losBistores Gnaro-
miepeHoc [5, 6]. MIPUATHBIC YCIIOBHS JUIA TIEPEIBIDKEHUS IOCTY-
[Ipu 5TOM CTPYKTypa MOPOBOTO NMIPOCTPAHCTBA ~ NHBIIMX INHUTATENbHBIX BemiecTB. HauGoree
MOYBBI HA PA3IMYHBIX YJacTKax HOJIT MOXKET OT-  TPHEMJIEM [UIi BHECEHHS TI'PaHyIHPOBAaHHBIX
JMYaThCsl BCIIENCTBHE HM3MEHEHHWs ero penbeda,  ymoOpeHumit  paboumii  opraH  IUIOCKopes3a-
YTO BIWSET HA BOIHBINA, TEIDIOBOW, MUTATENBHBIN  TIIyOOKOpBIXJIMTENS ynoopurens [7, 10, 11].
U COJIEBOM PEXUMBI IMOYBBL. DTO, B CBOIO OdYe- B cBsI3M M3I105KEHHBIM, 11€JTh MCCIICAOBAHNN —
penb, TMPUBOAWT K Pa3IMIHBIM BO3MOXKHOCTSIM — HM3y4EHHE BIHSHHUS OOpabOTKM IMOYBBI pabodnm
TpaHcOpMalMK IIOCTYIIMBIIEH BJIard M IHTa-  OPraHOM IIOCKOPE3a-TIyOOKOPBIXJIUTENS
TENBHBIX BEIIECTB. B pesynbraTe mporeccs! KOH- — yAOOpHUTEenss C  OAHOBPEMEHHBIM  BHECEHHEM
BekimY, Mudy3un M OUCIIepCMM Ha pa3HBIX  TPaHY/IMPOBAHHBIX y0OpeHnil Ha ee (uIbTpany-
ydacTKax IIONs TakKe MOTYyT OTJIMYaThCs.  OHHBIE CBOMCTBA.

Puc. 1 — KoHTpobHBIN y4acTOK AJ1s1 IPOBEACHUS SKCIIEPUMEHTAIBHBIX UCCIEA0BaHUN
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YciioBusi, MaTepuaibl H METOABI. DKCIIEpH-
MEHTAJIbHbIC HCCIIeTOBaHUS TPOBOIAITN
Ha KOHTPOIIBHOM Yy4YacTKE, HMEIOIIEM pOBHYIO
MTOBEPXHOCTh M HeOobImol ykioH (puc. 1), pac-
MOJIOXKEHHOM B Mopraymckom  paiioHe
(UyBamckast PecniyOnvka) Ha TEppUTOPHU Cellb-
CKOXO3SHCTBEHHOTO MPOU3BOACTBEHHOTO
koorepatuBa «OpunuHO». [louBa OMBITHOrO
y4acTKa CYTITHHUCTAS.

Iockonbky paboumii oOpraH IUIOCKOpe3a-
[IyOOKOPBIXJIUTENS  OCYIIECTBISET 00paboTKyY
6e3 obopoTa mIacra, HEOOXOIUMO MPOBECTU O~
CIIOHOE HCCIeI0OBaHKE TIOYBBI YIS OMPEICICHUS

HU3MEHEHHH, TIPOUCXOMSIIMX TPH €ro MOIPe3aHuN
U cxooe ¢ pabodero opraHa IUIOCKOpE3a.
C aT0it menpro 0TOOp MPOO MPOBOIUIINA COTIACHO
I'OCT P 58595-2019 B cuosx O0...100 mm,
100...200 mm u 200...300 MM yepe3 2 mecsna
nocie Tpoxoaa pabovero opraHa W BHECCHUS
ynoopenuii. OTOOpP TPOBOIVIIM TIPU ITOMOIIA
KacceT (puc. 2) B KOHTPOJIBHBIX TOYKaX HCCIEIy-
eMoro ydactka. KOHTpOJbHbIE TOUKH BBIOMpAIH
10 yriaM ¥ IEHTPY MCCIEAYEMOro ydacTKa JJis
yCpeaHeHus pe3yiabTaToB. [IOpUCTOCTh MOYBHI U
ee (UIBTPAIMOHHBIE CIOCOOHOCTH OIMpPEASIISITH
cornacHo 'OCT 25584-2016.

|

Puc. 2 — Kaccera ¢ 00pa31ioMm Ho4BbI

OO0paboTKy MOYBBI MPOBOIUIHU IIOCKOPE30M-
rIyOOKOpbIXJIUTEeM —ymoOpurtenem (puc. 3)
C OJIHOBPEMEHHBIM BHECEHHEM TIpPaHyIHPOBaH-
HBIX MeNWopaHTOM. PaOoumii opran opyams
NpEeNCTaBIsAeT COOOH IUIOCKOPEXYIIYIO JIamy,

K CTOHMKE KOTOPOM KpEHMUTCsS KOXKyX MaTepuallo-
MpOBOJia, B HIJKHEH YacTH paclojararorcsi Bpa-
IIAIONHECs AUCKU C 3yObsAMH. 3yObsl IPEACTABIIS-
10T 000l MeTaJUIMYecKUe IUIACTHHBI, 3arHyThle
B OJIHY CTOpOHY [7].

3

4

Puc. 3 — PaGounii opras miockope3a-Tiry0OKOpBIXIIUTEN yaoopuTens: 1 — cToiika mIOCKOpeXymen
Jnarsl; 2 — KOXKyX MaTepualionpoBosa; 3 — IUCKU C 3yObsIMH; 4 — OCh JTUCKOB

[Tpu BeIMONHEHNH paboyvero mpomecca B MaTe-
pHAIONpPOBON  TOJAIOTCS  TPAHYIHPOBAHHBIC
yIoOpeHws], a TaKKe CXKATBIA BO3TYX JJIST MHTEH-
CUBHOM M pPAaBHOMEPHONM TNOAAYU TpaHyd H
MIPEAOTBpaNieHUsT 3a0MBaHNS WMH MaTepHajo-
npoBoza. CxaTelif BO3/AYX MOCTYNAET MO BO3AY-
XOBOJIaM OT BEHTWIATOpA, KOTOPBINA NPUBOAUTCS
B JBWXKEHHE OT Bajga oOTOOpa MOIIHOCTH

103

TpakTopa. B mporecce pabotsl nama miockopesa
3arTyOmsieTcst U cpe3aer cioi mousbl. Jlamee oH
TIepeMeIaeTcs Mo MOBEPXHOCTH JIATIBL, 1T0]] pabo-
YHM OpraHoM o0pasyeTcs IMPOCTPAHCTBO, B KOTO-
POM 1 pa30OpachIBarOTCs TpaHy bl yI0OpEHHH.
[Ipn BEIXOZE M3 MaTepHaIONPOBOJA TPAHYIIBI
MomasaloT Ha  3yObsS  JIMCKOB,  KOTOpBIE
BpamaroTcsi BO B3aMMHOM  3alCIVICHUH U

Becmnux Kazanckozo I'AY Ne 2(70) 2023



TEXHUYECKHUE HAYKHU

B3aMMOJICHCTBYIOT KOHIIaMHU 3yObeB ¢ JHOM 00-
po3abl. B pesympraTe B3amMOIEHCTBHs 3yObeB
JIMCKOB C TPaHYJIUPOBAHHBIMH yIOOpEHUSIMHU 00-
pasyercs TOTOK, HANpaBJICHHBIA TMpEeUMYyIIe-
CTBEHHO B MPOTHBOIOIIOKHYIO CTOPOHY, OTHOCH-
TEJBHO JBM)XEHHUsI pabodyero opraHa, B MOJJIAro-
BOM IIpocTpaHcTBe [12, 13].

PesyabraTel u odcyxaenne. Koapdunuenr
GUIBTpAlMK  ONMpeseNsieT BO3MOXXHOCTh TOYBBI
BIUTHIBATh M MPOIYCKaTh BJIary, a TaKxke
MOCTYMAOUINE MUTATENIbHBIC BelllecTBa. B Hamem
HCCIIEOBAHUM  BEMYMHA 3TOr0  IOKa3aTelst
Ha TIyOMHEe XOAa IUIOCKOPEXKYIIEH  Jarmbl
(200...300 mm) cocraBmsuta 90,6...106,0 cm
B CYTKH (pHuC. 4).

Ilpu 5TOM OoNTHUMaNbHBIC 3HAYCHHS VIS pas-
JIMYHBIX THIOB MOYBBI BAPHUPYIOT B CICAYIOIINX
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npenenax: mnecuaHas — 300...800 cm/cyr.;
cyrmuauctas — 20...100 cm/cyr.; TauHHCTas —
1...50 em/cyr. [14, 15]. C ygeTom ToOro, 9TO IMOY-
Ba OIBITHOTO Yy4YacTKa IpeJCTaBieHA CYIJINHH-
CTOH  pa3sHOCTbIO,  TOJYYEHHbIE  3HAYCHHMS
CBHJIETENILCTBYIOT O €€ XOPOIIUX (PHIbTPAIOH-
HBIX CBOMCTBAX.

Pe3ynbTaThl HccaenoBaHN CBUAETENHCTBYIOT
0 ToM, 4TO B BepxHe#l wactu (cioit 0...10 cm)
TUIACT MOYBHI COXpaHSET IIEIOCTHOCTh, a Ha TIIy-
6une 20...30 cM TIPOUCXOAWT €ro paspyuieHue
(puc. 4), 4TO COCOOCTBYET CO3IaHUIO BOJHOIO,
BO3JIyIIIHOI'O U TEIJIOBOI'O PEXHMOB, aKTUBH3H-
pyer pabOTy TIOYBEHHBIX MHUKPOOPTaHH3MOB,
yAaydllaeT TUTaHHE pacTeHWd W CcHaOXeHue
kopHeii kucinopoaom. Cnoit 10...20 cm xapakre-
pH3yercs Kak MepexoHbIN.
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Puc. 4 — I'paduk kordduiieHTa GUABTPALUK B PA3IMIHBIX CIIOSX MOYBBI KOHTPOJILHOT'O Y4acTKa

dopmupoBaHKUEe TOPUCTOCTH MOYBBI IPOUCXO-
JMT TIOA BO3JEHCTBHEM TakuX (DaKTOpOB, Kak
oOpa3zoBaHHe W  pa3pylleHHE  CTPYKTYPHI,
YIUIOTHEHHWE YaCTHIl TIOYBBI, MUKPO- M MaKpoar-
peratoB, mepernajbl TEMIEpaTyp M YBIQXKHEHHUS,
JKU3HEICATEIBHOCTh JKUBBIX OPraHU3MOB U JIp.
BenuunHa 3TOro mokasartens 3aBHCHUT OT TpaHy-
JIOMETPUYECKOI0 COCTaBa M THIIA CTPYKTYPBI,
COZIepXKaHUsI TymMyca M OHOreHHOCTH IIOYBHI,
arpoKIMMAaTHIECKUX YCIIOBHIA, cr1oco0oB
00pabOTKH ¥ METOIOB BO3/ICIBIBAHHUS.

CormacHo ATaJIOHHBIM 3HAYEHUSAM, OTIHYHON
CUUTAIOT MIOPUCTOCTh IIOYBEI paBHYIO
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55...65%; ynosnerBoputenbHO — 50...55%);
HeynosneTBoputenbHoil — 40...50%; Hu3Kkol —
25...40% [14, 15, 16].

B Hamem mccrnenoBaHuM BETUYUHA 3TOTO T10-
ka3arens B cioe 20...30 cm cocraBmina 54,3%
(puc. 5), uTo 00YCIOBICHO pa3pyIICHHEM HIDK-
HEll 4acTU IUIacTa, KOTOPBIA HEMOCPEICTBEHHO
KOHTaKTHPYET C pabodMM OpraHOM IUIOCKOpE3a.
B cnoe 0...10 cM paspymieHne MeHbIIe, TOCKOIb-
Ky HUMEHHO 3/IeCh pACIOJIOKEHA 3HAYUTEIbHAS
4acTh KOpHEW pacteHuil. IlonydeHHbIE BETUYHHBI
COOTBETCTBYIOT YAOBJICTBOPHTEIBHOMY KadeCTBY
00pabOTKH TOYBHI.
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e (0-10 CM
- =]10-20cm
sese 20-30cCcm
a 5 HKOHTPOJIbHbIE TOYKK

Puc. 5 - Fpa(bmc MOPUCTOCTHU MOYBBI B PA3JIMYHBIX CJIOAX MOYBBI KOHTPOJIBHOI'O Y41aCTKa
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OObeMHass Macca ITOYBBI 3aBHCUT OT MUHE-
PAJIBHOIO U MCEXAHHUYCCKOI'oO COCTaBa, COACpIKa-

HUSl OpraHUYECKOr0 BEUIECTBA, CTPYKTYPHOIO
cocTosHUS M cocraBa mouBel [12, 13].
Buecenue IpaHyIMPOBAHHBIX yaoOpeHuit

MO3BOJIMJIO YBEJIMYMTH COJEPXKAHHUE OpraHude-
CKHX BEIIECTB B II0YBE, YTO CKA3aJIOCh HA MOIY-
YEHHBIX Pe3y/bTaTax.

[Nocne 06paboTky OYBa UMEET HAUMEHBIITYIO
00BEMHYI0 MacCy, 3aTeM OHa MOCTEICHHO
YIUTOTHSACTCS, M Yepe3 OMpeeTeHHbIA MPOMEKY-
TOK BPEMEHH CTaHOBUTCSI Oojee WIH MeEHee
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0-10cm
0,95

10-20cm

noCTOSIHHOU. COCTOSIHUE TIOYBBI XapaKTEpU3yeT-
Csl CHEMYIOIIMMHU 3HAUYECHUSAMHU: BCITyIIICHHAS WA
OoraTasi OpraHMYECKUMH BEIIECTBAMH — MEHBIIIE
1,0 r/cm’; phixyiass WM CBEXKEBCIAXaHHAsS —
1,0...1,2 r/em’; miotHas — 1,2...1,3 r/cM’; CHTBHO
ymiotHenHas — 1,3...1,4 r/cM’; TIOMITAaXOTHBIIT
ropu3oHt — 1,4...1,6 r/em® [14, 16, 17].

B Hamiem wucCleoBaHMM CIOYCTS 2 Mecsia
nocrne o0paboTrku o0beMHas Mmacca
MOYBBI BO BCEX PAacCMAaTPUBAEMBIX CIIOSX COOT-
BETCTBOBAJIa  XAapPaKTEPUCTUKE PBIXJas WM
CBe)XKeBcIaxaHHas (puc. 6).

MnoTHaa no4ysa

Pbixnana no4ea

20-30cm

Puc. 6 — O6pemHas Macca OYBHI B Pa3IMYHBIX €€ CI0SX KOHTPOIBHOIO YyJacTKa

BeiBoabl. B pesynbraTe NpoOBENEHHBIX JKC-
HEePUMEHTOB ObUIM IOJIy4YeHB! CIEAYIOLIUE MOKa-
3aTe’y (UIBTPALOHHBIX CBOMCTB IIOYBBI HCCIIe-
JyeMOro y4acTka: Ko3()(UIUEeHT (UIBTpaun —
96,2 cM B CyTKH, IOPUCTOCTb — 54,3 %, o0beMHas
Macca mouBsl — 1,05 r/em’. DTO TO3BOJISAET

yTBEpXKIaTh, YTO paccMaTpUBaeMblii paboumii
OpraH co3jiacT OJIaroNnpUATHBIC YCIOBUS ISl BO3-
JETBIBAHUS  CEIbCKOXO3SMCTBEHHBIX  KYJIbTYP,
B YaCTHOCTH o0ecreuuBaeT (OpMHUPOBaHKE TIOPO-
BOIO TPOCTPaHCTBA Ui JABMKEHHS BO3IyXa,
BJIar U MUTATEIbHBIX BEIIECTB.
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WORKING UNIT OF THE FLAT CUTTER-SUBSOILER OF FERTILIZER
I. I. Maksimov, A. A. Vasilev, S. A. Vasilev, Yu. F. Kazakov, P. V. Zaitsev

Abstract. The factor of preserving the fertile soil layer is most relevant on sloping lands, since streams formed
by melt water and precipitation wash out nutrients and humus, and also destroy the soil surface. To prevent these process-
es, anti-erosion working units are used. The purpose of the research is to study the effect of soil tillage by the working unit
of a flat-cutter-subsoiler of a fertilizer with the simultaneous application of granular fertilizers on its filtration propertis.
The work was carried out at the control site located in the Chuvash Republic. The soil is loamy. The depth of tillage and
application of granular fertilizers was 30 cm. As granular fertilizers, they used - granulated manure, presented on the mar-
ket and used by agricultural enterprises in crop production. The filtration coefficient, porosity, and bulk density of the soil
were determined. Since the subsurface cutter tills the soil without turning the layer, samples were taken in different layers
of the cut layer according to GOST R 58595-2019. The filtration coefficient, which determines the ability of the soil to
absorb and pass moisture, averaged 96.2 cm per day, which can be considered a good result (for loams 20 ... 100 cm per
day). The porosity was 54.3% (satisfactory condition - 50 ... 55%, excellent - 55 ... 65%), the bulk density of the soil - an
average of 1.05 g/cm® (loose or freshly plowed - 1.0 ... 1.2 g/em®). In general, after soil cultivation by the working unit of
the fertilizer subsoiler with the simultaneous application of granular fertilizers, the filtration properties of the soil corre-
spond to generally accepted reference values.

Key words: working unit, pore space, fertilizers, soil volumetric mass, filtration properties, soil.
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