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Bnuanue Metopna y6opku Ha npouecchbl
BJIarOHaKON/IEHUA U YPOXKaHOCTH

M.C. Yekycos, A.A. Kem, E.M. Muxanbuos, P.B. [lamaHckui, A.H. LUmMunar

OMCKMI arpapHbIii HayuHbIN LeHTp, OMcK, Poccuitckan Oegepauns

AHHOTALUMA

06ocHoBaHue. JIMMUTUPYIOLLMM $AKTOPOM, OFpPaHWYMBAIOLMM MOJYYEHUE TapaHTUPOBAHHbLIX YPOKaeB 3epHa APOBOV
MLIEeHMLBI, B cTenHoM 30He OMcKol obnacTu ABNAETCA HePaBHOMEPHOE M HEJOCTAaTOYHOE KONIMYECTBO BbINafeHNA 0CaAKoB
3a BereTauMoHHbIN nepuog. OgHUM M3 cnocoboB Mo YBENIMYEHUIO U COXPaHEHMI0 MPOAYKTUBHOM BNiark B NoYBE CYMATAETCA
npoBefieHne ybopoyHbix paboT MeTOLOM 04éca PacTeHUI Ha KOPHIO.

LUenb pabotbl — onpenenutb BAMAHME YPOBHA CHEMHOIO MOKPOBA, BNAro3anacoB M NPOLYKTUBHOWM Bnaru B nouse
Ha cTepHeBOM (oHe, YBpaHHOro aTKoM AnA NPAMOro KOMbaWHMPOBAHWUA M OYECHIBAIOLLIEN HATKOM Ha YPOXKaMHOCTb APO-
BOM MLLEHULbI.

Matepuanbl u MeTofbl. B cTaTbe npeacTaBneHbl pesynbTaThl NOEBOrO OMbITA, NPOBELEHHOMO B CTEMHOM 30He OMcKoi 06-
NacTv no onpefeneHuio BAMAHWA YPOBHA CHEXHOMO NMOKPOBA, BNaro3anacoB ¥ NPOAYKTMBHOW BRaru B NOYBE HA YpoXKan-
HOCTb 3epHa B 3aBUCMMOCTM OT TUMa NPUMEHAEMON ¥aTKM Npy yOopKe 3epHOBBIX KYSbTYp.

Pesynbtatbl. [py ybopKe 0YECHIBAIOLLEW HKATKOM C BbICOTOWM CTEpHU MweHuubl 0,55 M, BbicOTa CHEXHOMO MOKPOBA CO-
ctasuna 0,49 M. MprbaBka NPoayKTVMBHOM BNarM K MOMEHTY MoceBa Ha y4yacTke, rae ybopka npoBoaMnach 04YECHIBaloLLe
YKaTKOM cocTaBuna 96,6 MM, uto Ha 1,9 pasa 6onblLue, B CPaBHEHUM C YHACTKOM, YOPaHHBIM aTKoM ANA NPAMOro KoMbai-
HUPOBaHWA, rae NpPOAYKTUBHOM BarM K MOMEHTY MoceBa 0CTanochb 48,6 MM. YBennyeHne ypoanHOCTU APOBON MAKOM
nwenunubl OMcKan 38 Habnioganock Ha BapuaHTe, rae yoopKa NpoM3BoaMnach O4ECHIBAIOLLEN aTKOM U cocTaBuo 9,4%,
B CPABHEHWW C BapuaHTOM, YOpaHHbIM KaTKOM AnA NpAMOro KoMbaHUpoBaHuS.

3akntoyeHue. MpoBeAEHHDBI NOSEBOI ONbIT CBUAETENLCTBYET O TOM, YTO NPUMEHEHME OYECHIBAIOLLIMX HaTOK CNocobCTBYyeT
YBENMYEHWIO CHEFKHOIO MOKPOBA M COXPAHEHWIO HAKOMAEHHOW BRary B BECEHHWUI Nepuog.
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Influence of the harvesting method on the processes
of moisture accumulation and yield capacity

Maxim S. Chekusov, Alexander A. Kem, Evgeny M. Mikhaltsov,
Roman V. Damansky, Andrey N. Schmidt

Omsk Agrarian Scientific Center, Omsk, Russian Federation

ABSTRACT

BACKGROUND: A feature of the climate of the steppe zones of Western Siberia is the frequent recurrence of droughts.
Accumulation and preservation of solid precipitation in the form of snow on field in winter is a relevant task, since this directly
affects the accumulation of productive moisture in soil by the time of sowing and, as a result, the formation of the future
harvest.

AIMS: To determine the influence of the snow cover level, moisture reserves and productive moisture in the soil on a stubble
background, harvested with a thresher for direct combining and a rippler on the yield capacity of spring wheat.

METHODS: The field experiment was carried out in 2021-2022 in the steppe zone of the Omsk region at the Novouralskoye
Scientific and Production Enterprise of the Omsk Agrarian Scientific Center. In the autumn of 2021, sections of the field
were marked out for measurements: wheat stubble field after the thresher for direct combining, wheat stubble field after
the rippler. In March 2022, indicators of the height of the snow cover and moisture reserves in the snow were determined
on the marked areas using the VS-43 balance snow gauge. In the spring, wheat was sown with the machine-tractor unit,
consisting of the RSM 2400 tractor and the Amazone Condor 15001-C sowing facility. In autumn, the chosen field sections
were harvested with the Sampo-250 seed-production harvester.

RESULTS: It was found that after harvesting with the thresher for direct combining with a stubble background of about 15 cm,
there is a decrease in the moisture reserve in the one-meter-depth layer by almost 2 times, down to 48.6 mm, by the spring
period. The moisture reserve on a high stubble background, after the operation of the rippler, on the contrary, was able to
persist, as there were 96.6 mm of productive moisture in the one-meter-depth layer by the time of sowing. The average
grain yield on the field section sown after the rippler was 1.16 t/ha. The average grain yield on the field section sown after
harvesting with the thresher for direct combining was 1.06 t/ha. Thus, the grain increase was 0.1 t/ha or 9.4%.
CONCLUSIONS: The carried out field experiment indicates that, when harvesting with a rippler, there is a twofold increase in
productive moisture by the time of sowing, while the increase in the yield of spring soft wheat grain was 9.4%.
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TEOPVH, KOHCTPYNPOBAHWE, CTIBITAHMA

BBEOEHWUE

OcobeHHOCTbIO KNMMaTa CTeMHbIX 30H 3anaaHo Crubwpw
ABNAETCA YacTanA NoBTOPAEMOCTb 3acyX. [pn aToM LKMpoKo
BHepAETCA MUHWUMabHaA TeXHONOrnA 06paboTkM NoYBbI,
rnybokoe 6e30TBaNbHOE PbIXfIEHME MOYBbI, MPAMOM MOCEB
1 MaKCMMaJbHOe 0CTaB/IEHME CTEPHU Ha MOBEPXHOCTM MOIA.
BbicoKas CTEpHS CYUT 3aLLMUTON NOYBLI OT UHTEHCUBHOM
COMHEYHOW pagmaumu, MblibHbIX 6ypb, 4TO cnocobcTayeT
JlyyLIeMy COXpaHeHWIo BNaru B MOYBE, @ TaK e HaKomnme-
HUIO CHEMHOM Macchbl Ha moBepxHocTM nonA. Hakonnexwe
1 COXpaHeHWe B 3MMHWIA Nepuog TBEPAbIX 0CAAKOB, B BUIE
CHera, Ha none HanpAMYK BAIMAET Ha HaKoMeHWe NpoayK-
TMBHOW Bf1aru B NOYBE K MOMEHTY MOCEBA U, KaK CeACcTBUE,
Ha ¢opMupoBaHMe byayulero yporkaa [1-5].

PelweHunio npobneMbl cHerosafepaHusa, HaKonneHun
W COXpaHeHWA TanblX BOA B MOYBE MOCBALLEHbI MHOFO-
YMCNEHHbIE UCCNIe0BaHUA, C MOMOLLbI0 KOTOPbIX BbICTPO-
€H KOMIJ/IeKC COOTBETCTBYIOLWMX MeponpuATuiA. OpHako,
3acyWwvBble MOrOAHbIE YCNMOBWA, HWU3KaA YPOXKaWHOCTb
M 9KOHOMWYECKaA CUTYaUMA B CTpaHe, Hayanu BbITECHATb
13 LenoYKM MeponpUATMIA CaMble 3HEpro- U GUHAHCOBO3a-
TpaTHble onepauum [6-8].

AnbTepHaTMBOM MPUMEHEHWIO CMELUanM3npoBaHHbIX
OpyaMi, BbINOJHAIOLLMX OMepaLmm CHero3anepaHus, Mo-
¥KeT ObITb NPUMEHEHME OYECHIBAIOLLMX MKATOK, OCTaBAsI0-
LLMX Ha none nocne y6opKM ypoan BCo He 3epHOBYIO YacTb
pacTeHuA cToALLeN Ha KopHio [9, 10].

Llenblo HacToALLEro UccnefoBHUA ABRAETCA OMpefe-
NleHVe BAIMAHUA YPOBHA CHEXKHOIO MOKPOBA, Blaro3anacos
Y NPOJYKTMBHOM BNaru B NoYBe Ha CTEPHEBOM (OHe, YopaH-
HOr0 ¥KaTKoW AnA NPAMOro KOMHaNHMPOBaHWA U 04YECHIBatO-
LLIeN ¥KaTKOM Ha YPOMKaWHOCTb APOBOM MLLEHMLbI.

MATEPUAJ1 U METO[bI

lMoneson onbIT npoBogunca B 2021-2022 ropax B cTen-
How 30He Omckow 06nactu B HIMX «HoBoypanbckoe» OTBHY
«OMckoro AHL». OceHblo 2021 ropa, 6binM pa3MeveHbl
Y4aCTKM NoNA ANA BbINOHEHUA U3MEPEHUI: CTEPHA MLLIEHU-
Lbl MOC/IEe aTKWU 451A NPAMOro KOMbBaNHMPOBaHMUA, CTEPHS
MLeHULbI Noc/e QYEChIBalOLLEN *aTKK. [ocne npoxorae-
HWA KaTKu ONA NPAMOro KOMBaNHWMPOBaHWA, CPefHAA Bbl-
coTa CTepHu cocTaBuna 15 cM, a mocne npoxopa o4éChIBato-
LLien XaTKM — 39 CM.

B Mapte 2022 roga Ha pasMeyeHHbIX y4acTKax Obiu
npoBefeHbl 3aMepbl BENMUMHBLI CHEMKHOMO MOKPOBa, Ha-
KOMMBLLErocA B 3UMHWIA nepuog. epen nocesoM 6binn
onpefenieHbl 3anacbl NPOAYKTVMBHOW BlarM B MeTPOBOM
cnoe noysbl. TUM Mo4Bbl — OBLIKHOBEHHBIN CpegHEMOLL -
HbI NErKOrMMHUCTBIA YEpHO3EM C COAEpHaHWeM rymyca
5,4%. MoceB MArkon apoBow niweHmusl OMckan 38 npose-
aéH 19.05.2022 roga MalwMHOTPAKTOPHbIM arperaToM, co-
cToAWMM Mx TpakTopa RSM 2400 m noceBHOro KoMmnekca
Amazone Condor 15001-C.
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PE3YJIbTATbl U OBCYHKAEHUA

Mepen Hauanom ybopku nwenmupl 30.09.2021 r. ¢ BbI-
BpaHHbIX y4acTKoB NonA bbinW B3ATHI Npobbl ANA onpege-
NEHWA OCEHHWUX MPOAYKTUBHBLIX 3anacoB BRarv B Mouse.
PesynbTaTbl pacyéta npeacTtaBneHsl B Tabnuue 1.

Tabnuua 1. OceHHee cofiep¥aHue 3anacoB Bflarn B MeTPOBOM
CJl0e noyBbl

Table 1. The autumn content of moisture reserves in the one-
meter-depth layer of soil

Bbicota 3anacbl NpoAyKTUBHOM BRaru
CHEKHOro NoKpoBa, CM B C/IOAX MOYBbI, MM
0-50 35,4
50-100 44,9
0-100 80,3

B mapTe 2022 rofa Ha TeXx e y4acTKax nons onpepe-
NANV NOKa3aTenu BbICOTbI CHEXKHOMO MoKpoBa (puc. 1) 1 3a-
Mmacbl BNaru B CHere C NoMoLLbio BeCoBoro cHeromepa BC-43
(puc. 1a), nonb3ysicb METOAMKOM, U3NOKEHHON B PyKOBOS-
CTBe Mo 3KcnyaTaumu npubopa. M3sMepeHua cHexKHoro no-
KpOoBa NpOBOAMAMNCH MO AUaroHanM pa3MeyeHHbIX y4acTKoB
B NATHALLATUKPATHOW NOBTOPHOCTY.

PesynbTaTbl M3MepeHWA CHEXKHOMO MOKPOBa NepecunTa-
Hbl B CpeHWE 3HAYEHUA W CBeJeHbl B Tabnuuy 2.

3HauveHus, nNpuBedEHHbIe B Tabnuue 2, MoKasblBaloT,
YTO Ha CTEPHEBOM Y4acTKe nons, rae ybopka npoBoamnach
¥aTKoW [N1A NPAMOro KoMOaMHMpOBaHWUA CO CPefHEN Bbl-
COTOM CTepHM 15 CM, BbICOTA CHEXKHOMO MOKpoBa CHOpMM-
poBanacb okono 19,3 cM, a 3anacbl Bnaru B cHere 47,1 MM,
Ha yuacTke, ybpaHHOM OYECbIBAIOLLEN KATKOW, BbICOTA
CHEXKHOro MOKpOBa cocTaBuna 49,3 cM, Npu 3ToOM 3anachl
Bnaru B cHere coctaBuimn 116,3 MM, 4to Ha 24,6% Bbiwue.

lepen HayanoM noceBa, Ha KaxOoM U3 UcChedyeMbiX
BapuaHTax, BHOBb 0Tbupany npobbl NouBbl U onpepenanm
copiepraHue NpoLdyKTVMBHOWM BNaru B MeTpoBoM cnoe. Pe-
3ynbTaThl NPeACcTaBneHsl B Tabnuue 3.

HopMoi no 3anmacy npogyKTMBHOW BnarM B MeTpPOBOM
Cr0€ NoYBbI, /1A CTEMHOM 30HbI OMCKOW 0611acTH, B OCEHHMI
nepuog cumtaetca 72 MM, BecHon — 121 MM [11]. nA Ha-
FNAQHOCTM CPaBHEHWA Pe3ynbTaToB OCEHHWX 3anacoB Bria-
1 Bo BpeMsd y6opku nwennubl (30.09.2021 r.) u BeceHHMX
3anacoB Braru K MoMeHTy nocesa (19.05.2022 r.) Ha pas-
HbIX CTepHEeBbIX hOHax, NOCTPOeH rpadmK, NpeaCcTaBAeHHbIN
Ha puc. 2.

Mpu aHanuse rpa¢umka BWMAHO, YTO, HauMHaA C oce-
HW, B METPOBOM C/10€ MOYBbI HA MOMEHT YOOPKU MLLEHU-
ubl (30.09.2021 r.) 3anacbl NpOAYKTMBHOW BRaru Ha-
X0OUNWCb B [OCTAaTOMHOM KonuyecTBe. K BeceHHeMy
nepuopy, npu ybopKe aTKOM ANA NPAMOro KoMbanHW-
POBaHWA CO CTepHEBbIM (OHOM OKomno 15 cM, mpocnexu-
BaeTCA yMeHbLUEHWe 3anaca Bfaru B METPOBOM CJI0e MpaK-
TWYeCKU B 2 pasa, 40 48,6 MM, 4TO MOMET ObiTb BbI3BaHO
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Puc. 1. Cnocobbl onpeaeneHnsa BbICOTbI CHEXHEro nokposa: a) BecoBoi cHeroMep BC-43, b) pa3pes CHeHOro MOKPOBa CTEPHM
nocne 04EChIBAIOLLIEN KaTKU, C) BbICOTA CHEKHOMO MOKPOBA CTEPHYM MOCHE HaTKW A/ NPAMOro KOMBaiHUpPOBaHHA.

Fig. 1. Methods for determining the height of snow cover: a) The VS-43 balance snow gauge, b) the section of snow cover of the stubble
field after harvesting with the rippler, c) the height of snow cover of the stubble field after harvesting with the thresher for direct

combining.

Tabnuua 2. CpefHWe 3Ha4eHNA BbICOTbI CHEXKHOMO MOKPOBA M 3aMacoB BMaru B CHere
Table 2. Average values of the snow cover height and moisture reserves in the snow

3amepsl

Xapaktepuctuka nons
BbICOTA CHEXHOFO MOKPOBA, CM 3anacel Bflaru B cHere, MM

CTepHA nocne *atk1 Ans NpAMOro KoMbalHMpOBaHUS 19,3 471

CrebnecToit nocne ybopKu MeTooM o4éca
49,3 116,3
(BblcoTa cTebnecton Bo BpeMs y6opku — 0,55 M)

Ta6nuua 3. BeceHHee cofepikaHue 3anacoB Bfaru B METPOBOM CJI0€ MOYBbI
Table 3. The spring content of moisture reserves in the one-meter-depth layer of soil

3anacbl HpOﬂyKTVIBHOﬁ B/1laru B €NoAx no4sbl, MM

BapMaHTbl onbiTa

0-50 cM 50-100 cM 0-100 cm
CTepHs nLeHULbI nocnie YHOPKM ¥aTKoM ANA NpAMOro KoMbaH1poBaHWA 30,5 18,1 48,6
CTepHs NLweHMLbl nocne YOOPKKU 0YECHIBAIOLLLEN HaTKOM 49,2 474 96,6
100 96.6 BbIMEP3aHMEM B 3UMHWUI U UCMApPEHMEM B BECEHHWI Ne-

pvoabl. 3anac Bnaru Ha BbICOKOM CTepHeBOM ¢0H€, nocne
p360TbI OYECHIBAIOLLLEN HaTKK, HanpoTmB, CMOI COXPaHUTb-

F

’§ 60 49,2 449

) P 354 ; €A W, K MOMEHTY noceBa, coctaBun 96,6 MM NpoayKTUMBHOM

€23 18, Bflarv B METPOBOM CI0e.

§ a | lMoceB MArkow fAposoi nweHuubl OMckaa 38 npo-

= 0-50 50-100 0-100 BEEH MalUMHOTPAKTOPHLIM arperaToM, COCTOALMM WX

PR ) THOSIBEERNG CHOm; E2] Tpaktopa RSM 2400 v noceBHoro Kommnekca Amazone

o W Sdeaminihgge B Condor 15001-C. HopMa BbiceBa 3,8 MIH. BCXOMMX 3EpeH
Sl Ha reKTap 0AHOBPEMEHHO C NOCEBOM ObiNa BHECEHA CTapTO-
W BecennHii 3an1ac BIATH IOCIIe OYeCHIBAIIIEH KATKH BaA [103a MUHepanbHbIX yaobpeHnin 90 Kr aMMUayHoM ce-

Puc. 2. PacnpegeneHune 3anacoB Bnaru no cosm. NUTpbl B $KU3M4ECKOM Bece Ha reKTap 3aceBaemoi niowa-

Fig. 2. Distribution of moisture reserves by layers. av. Ha noceBHOM KoMMfeKce yCTaHOBEHbI JONOTOBUAHbIE

DOl https://doi.org/10.17816/0321-4443-269575
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cowHukm ConTeC wwwpuHoi 12 MM, ¢ MHAMBMAYaNbHOM
MoLBECKOW M MPUKaTLIBAIOLMMM KONECAMM, LLIMPUHA MEHK-
aypAaaba 25 cM, rnybuHa nocesa 6 cM. 3a nepuop BereTa-
UMM bbina NnpoBefeHa ofHa repbuumaHan obpaboTka.

Y6opKy nNpoBOAWMIM CEMEHOBOOYECKMM KoMbaiiHoM
Camno-250 (wmMprHa 3axBaTa MaTku 2 M, ASIMHA YYETHOM
penaHky 50 m). [ToBTOPHOCTb Ha KarKOOM Y4acTKe YeTbipex-
KpaTHas.

CpeZHAA ypOoMaiHOCTb 3epHa Ha y4acTKe Nnocsie OYEChI-
BaloLLen aTku coctaBuna 1,16 1/ra, a Ha y4acTke ybpaH-
HOrO ¥KaTKoM [niA NpAMoro KombanHuposanus 1,06 T/ra.
TakuM ob6pasoM, npubaBka 3epHa coctasuna 0,1 1/ra
v 9,4%.

BblBOAbl

lpoBeOéHHbIN MONEBOW OMbIT CBMOETENLCTBYET O TOM,
YTO, MPUMEHEHUE OYECHIBAIOLLMX HATOK cnocobCTByeT yBe-
JINYEHWMIO CHEKHOMO MOKPOBA U COXPaHEHMIO HAKOMEHHOW
BNaru B BeceHHM nepuop. MNpu ybopKe o4EChIBalOLLEN HKaT-
KOM C BbICOTOM CTepHM nieHnubl 0,55 M, BbICOTa CHEXHOIO
nokposa coctasuna 0,49 M. [pubaBKa NpoayKTMBHOM BNaru
K MOMEHTY MoceBa Ha y4acTke, rge ybopka nposogmnach
OYECbIBAIOLLLEN HaTKOM cocTaBuna 96,6 MM, uto Ha 1,9 pasa
bonblue, B CPaBHEHUM C Y4YacCTKOM, YOPaHHbIM KaTKOM
ANA NpAMOro KoMbaHWUPOBaHUsA, Fae NPOAYKTUBHOM Baru
K MOMEHTY NoceBa 0CTanoch 48,6 MM. YBenimueHue yporkan-
HOCTW 3epHa ApOBOM MArKoW nweHuubl OMckaa 38, nocne
ybopKM MeTO[IOM Ouveca pacTeHUM Ha KOpHI0, COCTaBWUIIO
9,4%, B cpaBHEHMM C TPAAMULIMOHHBIM METOAOM YOOPKU XKaT-
KOM onA NpAMOro KoMbaHUpoBaHWA.
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