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TILLAGE I

CpaBHMUTENbHbIV aHaNn3

3¢ PEeKTUBHOCTU NPUMEHEHUS
pa3Nn4HbIX CNoco0oB
00paboTKn NO4YBbI B CUCTEME
pecypcocOeperaloLwmx
TeXHOJIOrumn semnepnenuvs

PE3IOME

AKTyanbHOCTb. B cTaThe NpencTaBneH CPaBHUTENbHBIA aHanM3 Cnoco60B OCHOBHOM 06paboTku
NOYBbI — KNIACCUYECKOI OTBANIbHOM BCNALLKIN Y TEXHONOTMIA MUHUMAaNbHO 1 no-till o6paboTtku. Bo-
NpOC O NPEeVMYLLECTBE MUHUMANLHO 1 HyneBoi 06paboTkn NOYBbI HAA UHTEHCUBHOM A0 HACTOS-
LLLero BpeMeHU 0CTaeTCs ANCKYCCUOHHBIM. OiHako B MUpe Bce 60bluee pacnpocTpaHeHve nomy-
4aloT CUCTEMbI MUHUMATLHOM U HyneBol 06paboTKM NOYBLI Kak OTBET HA PACTYLLYIO Aerpafaumio 1
CHUXEHME NPOAYKTUBHOCTM MOYB.

MeToabl. Bbinv NpoaHanuanpoBaHbl pasnnyHble NyGankauum no AaHHOW TemaTtvke. PasnuyHble
1ccnenoBaHus NOKasblBAIOT HEOAHO3HAYHbIE PE3YNbTaThl.

Pesynbtatbl. [poBefeHHbI aHanua nokasbiBaeT cleaylolwme NpenMyLecTsa MUHUMAbHOW 1
HyneBoi 06paboTkn: akoHoMMYeckast 3hEKTUBHOCTb; NPEAOTBPALLEHE 3PO3UM MOYBbLI; COXpa-
HEHWE NN0A0POAMS B BEPXHEM CJIOE MOYBbI; COXPAHEHWE NMOYBEHHOM BNaru 1 BEPTUKANbHOW CTPYK-
Typbl MoYB. Mcnonb3oBaHne pecypcocOeperaroLyx TeXHONOMMi CnocoGHO HE TONIbKO COXPaHUTb
NIOAOPOLME MOYBbI M CHU3UTb SKOHOMWYECKME 3aTpaThl HA ee BO3LAENbIBAHNE, HO W MPENSTCTBO-
BaTb AerpafaLmm Cenbxo3yroAmii, Bbl3BaHHOM 9pO3MOHHBIMU NpoLieccamu. Pecypcocbeperatoluyie
TEXHOJIOMMN — 3TO HE TOJIbKO OTKA3 OT eXerofHOM 0TBasIbHO BCMALLKM, HO 1 OCTaB/EHME Ha Mosie
MOXHUBHBIX OCTATKOB, MPUMEHEHWE UHTErPUPOBAHHBIX Mep 60PbObI C COPHSIKAMU, MCMOJb30BaHNE
Hay4HO 0GOCHOBAHHbIX CEBOOGOPOTOB. HEBbINONHEHVE 3TUX YCNOBUA CBEAET Ha HET 3ddeKTHB-
HOCTb MMHUMaSbHOM 06paboTkM No4Bbl. OCOBYI0 BaXHOCTb MMEET HENPEPLIBHOCTb MUHUMASIbHOMN
06paboTku. Jliobas 06paboTka NoYBbl HA NEPEXOAHOM ha3e 03HA4aeT BO3BPAT Ha HavasbHyIo Gaay,
a 9Toro Aonyckatb Henb3s. [na obecnedyeHns BbICOKOW NPOAYKTUBHOCTY PECYPCOCOeperaiomx
TEXHONOrni Heo6X0AMMO NPUMEHSTL TPaMOTHO 060CHOBAHHYIO cucTeMy ceBoobopoTta. Hemaso-
BaXHbIM (GAKTOPOM NMPUMEHEHUS PECYPCOCOEPEratOLLX TEXHONOTUI B CENbCKOM XO3SUCTBE SBNIS-
eTcs 9KOHOMMYECKas 3 dEKTUBHOCTb. Kak NokasbiBaeT OrMbIT, MPY OAHOM ¥ TOM € YPOBHE ypoXxaii-
HocTy (20 u/ra) peHTabenbHOCTb NPy pecypcocbeperaroLmx TexHonorusx gocturaet 93,7%, Toraa
KaKk npu 06b14HON — 55,4%. MpOBEAEHHbIN CPABHUTENbHbI aHann3 cnocoboB OCHOBHOM 06paboT-
K1 NOYBbI NMOKA3bIBAET, YTO NPENMYLLECTBA MUHUMAIbHOM 1 HYNEeBO 06paboTKM BO3MOXHbI TONLKO
MPU HaNMYUM BbICOKOW KYNbTYPbl 3eMNefenus. 3TN NpevMyLLECTBA CNeayioLLme: 3KOHOMUYeckas
30 HEKTUBHOCTb; NPEAOTBPALLEHNE 3PO3UM NOYBLI; COXPAHEHME MNOLOPOANS B BEPXHEM C/I0€ MO-
4Bbl; COXPaAHEHVe NMOYBEHHOM BNaru 1 BEPTUKAIbHON CTPYKTYPbI MOYB.

Comparative analysis of the
efficiency of application of
different methods of tillage in
the system of resource-saving
agriculture technologies

ABSTRACT

Relevance. The article presents a comparative analysis of methods of basic tillage-classical dump
plowing and technologies of minimal and no-till tillage. Question about the benefits of minimum
and zero tillage on intensive up to the present time remains controversial. However, minimum and
zero tillage systems are becoming increasingly common in the world as a response to increasing
degradation and reduced soil productivity.

Methods. Various publications on this topic were analyzed. Various studies show mixed results.

Results. The analysis shows the following advantages of minimum and zero processing: cost-
effectiveness; prevention of soil erosion; maintaining fertility in the upper soil layer; preservation
of soil moisture and vertical soil structure. The use of resource-saving technologies can not
only preserve soil fertility and reduce the economic costs of its cultivation, but also prevent the
degradation of farmland caused by erosion processes. Resource-saving technologies mean not only
the abandonment of annual moldboard plowing, but also leaving crop residues on the field, the use
of integrated weed control measures, the use of scientifically based crop rotations. Failure to meet
these conditions will negate the effectiveness of minimum tillage. Minimum processing continuity
is of particular importance. Any soil cultivation in the transitional phase means a return to the initial
phase, and this should not be allowed. To ensure high productivity of resource-saving technologies,
it is necessary to apply a well-grounded crop rotation system. An important factor in the use of
resource-saving technologies in agriculture is economic efficiency. As experience shows, at the
same yield level (20 cwt / ha), profitability with resource-saving technologies reaches 93.7%, while
with a usual one — 55.4%. A comparative analysis of the methods of basic tillage shows that the
advantages of minimal and no tillage are possible only in the presence of a high culture of agriculture.
These advantages are as follows: cost-effectiveness; prevention of soil erosion; maintaining fertility
in the upper soil layer; preservation of soil moisture and vertical soil structure.
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OpHow 13 rmaeHbIX 3a4a4 pecypcocbeperaiowero 3emM-
nepenvs aBnseTcs pa3paboTka TEXHONOMMn ONTUMasIbHOrO
BO34E/bIBAHUSA MO4BbI C Lenblo 9OPEKTUBHONO NCMNOb30-
BaHUs ee OMOIOrMYECKOro noTeHumana n npepoTepaLle-
HUS Aerpagauuu, BoI3BaHHOW 3p03Me U aHTPOMNOreHHbIM
BO3OENCTBUEM.

B npougecce MHTEHCMBHOM OTBasIbHOM 06pPabOoTKMN MNOYBbI
YMEHbLLAETCS COAEepXaHue Tymyca, yxyOwalTcsa arpo-
dunamyeckme cBOMNCTBA NOYBbI. ATO NPMBOAMUT HE TONbKO K
CHWXXEHUIO NPOAYKTUBHOCTM NONE, HO U K yTpaTe yCTou-
YMBOCTM MOYB K AENCTBMIO BOAbl 1 BeTpa [9]. MNoaTtomy B
Mupe Bce 6osbluee pacrnpoCTpaHeHWe Mosy4YalT CucTe-
Mbl MUHUMANbHOWM 1 HyNneBol 06paboTkn NOYBbI Kak OTBET
Ha PacTyLLylo Aerpagaumio U CHUXEHME NPOAYKTUBHOCTU
noys [4, 6]. O4yeBNAHLIM CTAHOBUTCS TOT dakT, 4YTO B YyC-
JIOBUSIX COBPEMEHHOIO Pa3BUTUSI CEJIbCKOXO3ANCTBEHHOIO
nNpon3BOACTBA NPY Nepexoae kK CeBO0OOPOTaM C KOPOTKOM
poTaumen, NoBbICUICS OOHOCTOPOHHN BbIHOC 3/1EMEHTOB
nNUTaHWs, YBENNYNAACh YUCIEHHOCTb NONynauuin Bo36yam-
Tenewn 6onesHen, BpeguTesneil U COPHSAKOB, CYLLLECTBEHHO
M3MEHWCS UX BUOOBOIN COCTaB, U B CBA3W C 3TUM BO3POCN
notepu ypoxas [2].

Bonpoc o npenmMyLLLecTBe MUHUMASLHOM U HYNIEBOW 06-
paboTKM NOYBbI HAZ MIHTEHCUBHOM A0 HACTOSLLENO BPEMEHM
0OCTaeTCcs AUCKYCCUOHHBIM. PasnnyHble nccnenoBaHust no-
Ka3bIBAIOT HEOAHO3HAYHbIE PE3YNbLTAThI.

MoneBble OnbITbI NO U3y4eHUI0 3G DEKTUBHOCTM NPUEMOB
06paboTkn No4yBbl HA YepHo3emMe TUMUYHOM B YeuyeHckoi
Pecnybnvke nokasanu MNONOXUTENbHOE BAUsHME obpa-
60TKM NoyBbl anckatopom BAM — 3x4, T. e. 6e30TBaNbHOWN
06paboTkn Ha 9DPEKTUBHOCTb OPraHNYeCKNX yoodpeHuni.
Takxe ynyyqwmnmcb arpodmnanyeckme n arpoxmmMmyeckme
CBOICTBA, TakMe Kak BIaXHOCTb, MJIOTHOCTb, KOMNYECTBO
CTPYKTYPHbIX arperaTtoB, COAepPXaHne rymyca n OCHOBHbIX
MUHEPaNbHbIX 3IEMEHTOB NuTaHua [12].

B 10 Xe Bpems B PasaHckom HUUIMTN AMNK nonesbie
OnbITbl C BOCbMUMOJIbHBIM 3€PHOTPaBAHOMPOMNALLHbLIM Ce-
BOOGOPOTOM Ha OMoA30/EHHOM 4YepHO3eMe Mo pasnny-
HbIM CUCTEMaM OCHOBHOW 006pabOoTKM MO4YBLI Mokasanw,
YTO YPOXAMHOCTb CaxapHOM CBEKJIbl U KYKYPY3bl Bbille Npu
MHTEHCUBHON 06paboTke, YeM NpU MUHMMaNbHONW. Takxke
OTMEYasioCb yyylleHWe HEeKOTOPbIX arpodmn3anyeckmx no-
KaszaTtenen noysbl (MAOTHOCTU, MOPO3HOCTM), NOBLILLEHNE
copepXxaHus ryMyca v aneMeHTOB NuTaHua (asoTa, Kanus,
docoopa) [8].

JlonrocpoyHbli CTaLMOHAPHBIA ONbIT, 3aJI0OXEHHbLIA B
Benropoackom arpapHomM HaydHoM ueHTpe B 1987 I no-
Kasasn, 4To B BapuaHTax 6e3 ynobpeHuii BO BCEX Tpex ce-
BOOOOPOTax MPEMMYLLECTBO MO MNPOAYKTMBHOCTM MMena
BCnailka, Ha BTOPOM MecTe no addekTuBHoCTM — 6e3-
oTBanbHas 06paboTka, a MUHUMAJIbHAsS TEXHONOIMS YCTy-
nana o6oum npegbiaywmm [1].

OnbIT, 3aI0XEHHBIN Nog, pykoBoacTsom npod. b.A. [o-
cnexosa B 1969 rofy, No U3y4eHWio BANSHUS NPUEMOB 06-
paboTkM Ha M3MeHeHne arpodPranyeckmnx CBOMCTB MOYBbI
nokasan, 4to Hambonee 61aronNPUATHOE CTPYKTYPHOE CO-
CTOSIHME MOYBbI B HaYaslbHblE NEPUOAbI POCTa U Pa3BUTUS
pacTeHuin cknaabiBaeTca Npyv MUHUMAnbHON cucteme 06-
paboTku, a B dasy KONOLLEHNSI 1 BOCKOBOW CNENOCTU — Npu
oTBasibHON. Kpome Toro, MmHumanbHas o6paboTka noysbl
obecrneymBaeT cogepxaHme BOAOMNPOYHbIX arperaTos B na-
XOTHOM Co€ Ha YPOBHE ONTUManbHbIx 3Ha4YeHuin (40%) [3].

BbisiBNEHO, 4TO Ha CKIOHax KPyTU3HOW 2-5° n 5-7° nH-
TEHCUBHblE CNOCOObLI 06PabOTKN MPUBOASAT K CHUXEHWUIO
CTpyKTypHOCTM nouysbl [11]. Pecypcocbeperaiowme npu-
emMbl 06paboTkM NoYBbl CIOCOOCTBOBANU YBESIMHEHUIO CO-
[epXaHnsa arpOHOMMYECKN LIEHHbIX arperaTtoB No cpaBHe-
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HWIO C TPAOVLMOHHOW BCMALLKOM Ha 000oux cknoHax. Kak
M3BECTHO, 3p03Us — 3TO nokasaTeNlb TOro, 4TO B AAHHOMN
MECTHOCTM NCMOJIb30BaiaCb HENOAXOAALLAA CUCTEMA 3EM-
nepenus [10]. Takum 06pasom, NCNONb30BaHNE PECYPCOC-
OeperaoLyx TEXHOIOrMIN CNOCOOHO He TOJIbKO COXPaHUTb
nnogopoame MnoyBbl M CHU3UTb 3KOHOMUWYECKME 3aTpaTthbl
Ha ee BO3[4eNblBaHWE, HO N NPEnATCTBOBATb Aerpagaumm
CenbX03yroanii, BbI3BaHHOM 3P03MOHHBIMKY NPOoLEccamMu.

OpHo 13 npobsem WMPOKOro BHEAPEHUs Pecypcoc-
BeperatoLmx TexHonoruii senseTcs WabnoHHOCTb UX NMpu-
MEHEHMS, YTO He NO3BOJISIET afleKBaTHO CyauTb 06 nx ag-
dekTnBHOCTU. Pecypcocbeperatoume TeXHONormm — 3710
He TONbKO OTKa3 OT €XerofAHOM OTBaNIbHOM BCNALLKK, HO U
OCTaBNeHne Ha NoJie MOXHUBHbLIX OCTATKOB, MPUMEHEeHne
WHTErpUpPOBaHHbIX Mep 60pbObl C COPHSIKaMU, UCMOJb30Ba-
HWe Hay4HO 060CHOBaHHbLIX CEBOOOOPOTOB. HEeBLINOMHEHNE
39TUX YCNOBUN CBEAET Ha HET 3DDEKTUBHOCTE MUHVMASb-
Ho 06paboTkm noysbl [7]. OnbITel B POCTOBCKOM 06nacTtu
[2] nokasbiBaloT, YTO NPUMEHEHME MAPO3aHMMAIOLLNX U CU-
nepanbHblX KynbTyp MOMOXUTENbHO BO3AENCTBYET Ha Mio-
nopoame noyBbl, CNOCOOCTBYET YMEHbLUEHWNIO 3PO3UOHHbIX
npoueccoB Ha 70-90% No cpaBHEHWIO C YACTbIM MAPOM,
Takke HabnogaeTcs CHUXEHWE 3aTpaT Ha MUHepasibHble
ynobpenus n rCM.

Ocobylo BaXXHOCTb MMEET HEMPEPLIBHOCTb MUHUMAaSb-
Ho 06paboTkn. MNpr HeENpepbIBHOM NPSIMOM MOCEeBe No4ysa
NMOCTOSIHHO YNy4LIaeTcs, HO TONbKO cnycTa 20 neT npsmo-
ro nocesa BO3HMKAET maeanbHOEe COCTOSHME, MpU KOTO-
POM MPOSIBASIOTCS BCE €ro NpemmyLlecTBa Ajs MouyBbl U
LOCTUraeTcs 3KOHOMUS yaobpeHnii (B 4HacTHOCTU a3oTa u
docodopa). Jliobas o6paboTka NoyBbl HA NepexoaHol dase
O3Ha4yaeT BO3BpaT Ha HavanbHylo ¢Gady, a aToro gonyckarb
Henb3s. OnbIT aMepuUKaHCKNX U HeMeLKux depMepoB rnoka-
3bIBAET, YTO Ha Monsx, rae B TedeHne noydtn 50 net npak-
TUKOBAJICS TOJIbKO NPSIMON NMOCEB, B NOYBE COAEPXUTCS 00
7% rymyca, Ha y4acTkax Cc TpaguMumoHHon obpaboTkomn —
meHee 1% [10]. na obecneyeHns BbICOKOW NPOAYKTUBHO-
CTV pecypcocheperaioLLmx TEXHONOMNN HEOOXOAMMO NpPU-
MEHSITb PaMOTHO OBOCHOBaHHYIO CUCTEMY ceBoobopoTa.
B o6s13aTensHOM nopsake Ha nonsix A0SKHbl ObiTb XUBblE
pacTeHMs U KOPHU, BeAb UX OTCYTCTBME BfieYeT 3a coboi
3pO3nio 1 gerpagaumio noysbl. Takum 06pa3om, NpUMeHe-
HMe ceBOOOOPOTOB CTAHOBUTCS BaXHEWMLLIMM 3BEHOM TeX-
HOJIOrMN MUHUMaNbHO 06paboTkK, 63 KOTOPOro HEBO3-
MOXHO O6ecrneynTb eCTeCTBEHHOE CaMOBOCCTaHOBJIEHME
NOYBEHHOrO N1040POAMS.

HemanoBaxHbiM $hakToOpoM NpuMeHeHus pecypcocbe-
peralwoLwmx TEXHONOIMNN B CENbCKOM XO3SINCTBE SABNSETCHA
akoHoMuyeckass 3pdekTMBHOCTb. 3emnenenne ObIIO ©
OCTaEeTCs CaMOl 3aTpaTHOM OTPAC/biO CENbCKOro X03sM-
CTBa C HU3KOWN 3PDEKTUBHOCTBIO MOJYHEHUS MPOOYKLIMN.
[onsa 3aTpaTt aHeprum Ha 06paboTKy NOYBLI COCTaBNASET OT
25% [9] bo 12% OT COBOKYIMHbIX MPW BblpaLLBaHNM 03MMOW
pXun n 9% — aposbix kynbTyp [5]. B ycnosusx Camapckoi
obnacTun, kak NokasbliBaeT OnbIT, NPU OQHOM 1 TOM Xe YPOB-
He ypoxalHocTtu (20 u/ra) peHTabenbHOCTb NpU pecyp-
cocbeperaiowmx TexHonorusax gocturaet 93,7%, Torga kak
npu obbl4HON — 55,4% [7].

Cpenyn OCHOBHbIX MPUYUH MOBLILLEHNS 3HEepro3aTpar B
NpoLEeCCe MexaHM3auumn nosieBbix paboT SBASETCS BbICO-
KOe ynnoTHsoLlee BO3AENCTBNE ABUXUTENEN CENbXxO3Ma-
LLUMH Ha NOYBY, 4TO YBENMYMBAET pacxoapl Tonnmea oo 40%
[5]. Anga ycTpaHeHns yniaoTHEHMI NMOYBbl B PaMKax CUCTEM
no-till Heo6xoaMMo OONONMHUTENBHO 00paLLaTh BHMMaHME
Ha LWKMHbI 1 BCerga coBepllatb NpPoesapl no MnoJio C HU3-
KUM pasneHneMm — makcumym 0,8 aTMm., 4TO NO3BONUT He
TOJIbKO COXPaHUTb MOYBY, HO U COKOHOMMUTb OU3ESbHOEe
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TOMIMBO W MOBBLICUTb TAMOBYIO MOLLHOCTb TexHukn [10].
CpaBHeHne BnaoB 06paboTKn MoYBbl MO 9HeprosarTparam
nokasblBaeT, 4TO Hanbosiee 3aTpaTHLIMM OnepaLmsaIMn SB-
naoTes Becnawka (1106,12 MIx/ra) n nnockopesHas 06-
pabotka (1139,35 Max/ra), a HaumeHee 3aTpaTHbIMU 6O-
poHoBaHue (172,55 mx/ra) n kynstmauma+60poHOBaHME
(243,06 mOx/ra).

[MpoBeaeHHbIi CpaBHUTENbHbBIA aHannM3 CnocoboB OC-
HOBHOW 06paboTKM NOYBLI MOKa3bLIBAET, YTO NPEUMYLLECTBA
MWUHUMasbHOM U HyneBol 06paboTkM BO3MOXHbI TOJIbKO
NPV HaNn4MM BbICOKOW KyNbTYpbl 3emMneaenus. 3tu npeu-
MyLLEeCTBa crenylwme: 9KkoHoMuYeckas 3PPEKTUBHOCTD;
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YepHoraes Butanuii leHHaabeBnY, MNaALLINA HAYYHbIA COTPYA-
HUK
CeupuHa Bepa AnekceeBHa, CTapLUNI HAY4YHbI COTPYOHNK
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npeaoTBpaLleHe 3p03nN MOYBbI; COXPaHeHne nnoaopo-
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