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rotations of various designs of the Azov zone of the Rostov region”

Summary
The article presents the results of research on the effect of winter wheat precursors black steam and peas
on grain yield. Higher yields were noted for the predecessor black steam. However, in conditions of intensi-
fication of agriculture, peas can become a promising precursor of winter wheat. It provides economic com-
pensation for a slight decrease in yield (by 10.0-11.9%), compared with black steam, due to the return on
annual use of the field.

71


https://passport.yandex.ru/profile/avatars/

sdokkk H3BECTHS +xxkk

HH>XHEBOAXCKOI'O ATPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE TPOPECCHOHAABHOE OBPA30BAHHE
Abstract

Introduction. Based on previous studies, it was found that the best precursor for winter wheat in the zone
of insufficient moisture is black steam, which contributes to obtaining the highest grain yield. However, in
the realities of the modern market, the use of steam often turns out to be economically costly. Therefore, it
remains relevant to search for alternatives to the black pair of precursors of winter wheat, allowing in specif-
ic soil and climatic conditions to fully unlock the potential of not only the crop, but also the agrocenosis of
the field over time. In this regard, the purpose of the research is to establish the optimal precursor and key
elements of cultivation technology that ensure high yields of a new variety of winter wheat Bylina Don in the
conditions of the Azov zone of the Rostov region. Materials and methods. The research was carried out at
the experimental hospital of FSBSI FRARC in 2019-2022, the soil of the experimental site is represented by
ordinary chernozem, carbonate medium-sized light loam on loess-like loam. Two precursors of winter wheat
were studied: black steam, peas for grain. Against their background, there are different seeding rates: 1) 4.0
million units/ha; 2) 4.5 million units /ha (control); 3) 5.0 million units /ha and mineral nutrition levels: without
fertilizers — "0", moderate — "1" (N80P60K®60), high — "2" (N120P80K80). When conducting the field experi-
ment, generally accepted methods were used. Results and conclusions. The precursor of winter wheat,
black steam, contributed to a higher average yield compared to its predecessor, peas. This difference at the
studied seeding rates in conditions of moderate nutrition background was 10.0%, high — 11.9%. The aver-
age yield of winter wheat for peas, regardless of seeding rates and fertilizers, was 7.8-9.1% less than after
steam. The seeding rate of 4.0 million units /ha reduced grain yield, regardless of the background of fertiliz-
ers, for steam by 16.8-17.3%, for peas — by 17.1-19.7%, compared with the control. The rate of 5.0 million
units / ha provided an increase in yield, relative to control, for steam — by 7.5-8.7%, for peas — by 5.9-7.6%.
The steam predecessor gave the greatest increase in yield from fertilizers, which amounted to 0.88-1.27
t/ha (28.3-31.6%) for the average background, and 1.54-2.09 t/ha (49.5-52.0%) for the high background.
The best return on the use of fertilizers was obtained on the variant with the steam precursor, fertilizer and
seeding standards N120P80K80 and 5.0 million units/ha — 7.39 kg/kg. The highest grain yield was provided
in variants with a seeding rate of 5.0 million units/ha and a background nutrition of N120P80K80, amounting
to the predecessors: steam — 6.11 t/ha, peas — 5.35 t/ha. Conclusions. Black steam remains an effective
precursor of winter wheat, providing the highest grain yield. However, in conditions of intensification of agri-
cultural production, peas can become a promising precursor to wheat. A decrease in grain yield after this
leguminous crop by 10.0-11.9% can be economically compensated by obtaining additional products with
the annual use of the production field with an improvement in its soil fertility and phytosanitary conditions.
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BITUAHUE I'IP!ED,UJECTBEHHVIKA n 3"EMEHTOBV TEXHOJIOIrnMn BO3OENbIBAHUA
HA YPOXXAMHOCTb HOBOIO COPTA O3MMOU NWEHULbI «BbIITUHA OOHA»

Boweackui H. H., kaHdudam cenbCckoxo3alcmeeHHbIX HayK
Kynbirmn B. A., kaHOuGam cesibCKOX035UCMB8EHHbIX HayK
Uenynko O. A., kaHOudam cesibCKOX035UCMBEHHbIX HayK, O0UueHmM
KaHuypos M. B., acrnupaHm

®edeparnbHbill Pocmosckull agpapHbIl Hay4YHbIU UeHmp
n. Pacceem, Pocmosckas obnacme, Pocculickass @edepayusi

UccnedoeaHusi npoeedeHbl 8 paMKax ebINOJ/IHeHUs1 20cydapcmeeHHO020 3adaHusi Mo meme
FNFZ-2022-0003 «Paspabomamb ycoeepuweHCcmeoeaHHble 3K0J1020-adanmueHbie mexHosio2uu
e8030e/1bI8aHUs1 HOBbIX COPMOE CEJ/IbCKOX035liCMEeHHbIX Ky/Ibmyp 8 cegaoobopomax pa3uyHbIX
KOHCcmpykuyul npua3oeckoli 30HbI Pocmoeckol o6nacmu»

AKTyanbHOCTb. Ha ocHoBaHMM paHee NpPOBEAEHHbIX WCCNeaoBaHUn YCTAHOBMEHO, YTO JyulUMM
NpeALwecTBeHHUKOM A1 O3UMOM MLIEHULbI B 30He HELOCTATOMHOMO YBaXKHEHWs ABMSAETCA YepHblid nap, cro-
COBCTBYIOLLWMIA MOMNYYEHMIO HaUBOMbLUEN YpoXanHOCTH 3epHa. OOHaKO B peanusx COBPEMEHHOrO pbiHKa npuMe-
HEHWe Napa YacTo OKa3biBAETCS IKOHOMMYECKM 3aTpaTHbIM. [03TOMY aKTyaribHbIM OCTaeTcsl MOUCK anbTepHa-
TUBHBIX YEPHOMY Mapy MpPeaLIeCcCTBEHHUKOB O3VIMOM MLEHWLbI, MO3BOMAIOWMX B KOHKPETHBLIX MOYBEHHO-
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KIMMMaTUYECKUX YCNOoBMSX Havbomnee NomHO packpbiTb MNOTEHUMAN He TOMbKO KyrbTypbl, HO M arpoLeHo3a nons
BO BpemeHu. B cBsian ¢ 3aTum, uenb nccnegoBaHun — yCTaHOBIEHWE ONTUManbHOMO NpPeaLlecTBEHHUKA M KIoYye-
BbIX 3MEMEHTOB TEXHOSMOMMU BO3AEeNbiBaHNSA, 06ecneumBatoLLyX BbICOKYH YPOXaMHOCTb HOBOrO CopTa O3MMOMN
nweHnubl beinvHa [JoHa B yCrioBmsix NprasoBcKow 30HbI PoctoBckor obnactu. Matepuansi u metoabl. c-
CnegoBaHWsA NPOBOAMITUCH Ha ONbITHOM cTauunoHape ®IBHY ®PAHLL B 2019-2022 rr., no4sa ONbITHOrO yyactka
npeacTaeneHa YepHO3EMOM OBbIKHOBEHHBLIM, kKapboHaTHBIM CPeAHEMOLLHBLIM FerkOCYrMMHUCTBIM Ha NeccoBua-
HOM CyrnuHKe. M3yyanuce ABa npeaLlecTBeHHVKA O3MMOW MLIEHULbI: YEPHBIN Nap, ropox Ha 3epHo. Ha nx ¢oHe
pasHble HOpMbI BbiceBa cemsH: 1) 4,0 mnH wr./ra; 2) 4,5 mnH wr./ra (koHTponb); 3) 5,0 MAH WwT./ra n ypoBHU
MUHEpPanbHOro NuTaHus: 6e3 ygobpeHun — «0», ymepeHHbIn — «1» (NgoPgoKso), BICOKMI — «2%» (N4120PgoKgo). MNpyn
NpoBeAeHUV NONEBOro OMbITa MUCMons3oBany obLlenpuHATbIe MeToaukn. PesynbTathl U BbiBoAbl. [peLue-
CTBEHHMK O3MMOW MLUEHMLbI YepHbIA Nap cnocobcTBoOBar norydeHnto 6onee BbICOKON CpedHen ypoXanHOCTH,
Mo CPaBHEHUIO C MPEALLIECTBEHHKOM ropox. JTa pasHuua npy usyvaemMblx HOpMax BbICEBA B YCIOBUSAX yMe-
peHHoro ¢poHa nutaHus coctaeuna 10,0%, Bbicokoro — 11,9%. CpegHsa ypoanHOCTb O3MMOW MLUEHWLbI MO
ropoxy He3aBMCUMO OT HOPM BbiCEBa U yA0OpeHWit Obina MeHbLLe Ha 7,8-9,1%, Yem nocne napa. Hopma Bbice-
Ba 4,0 MfH WT./ra yMeHbLUana ypoXXanHocTb 3epHa, He3aBMCMO OT cpoHa yaobpeHuin, no napy Ha 16,8-17,3%,
ropoxy — Ha 17,1-19,7%, no cpaBHeHuto ¢ koHTponeM. Hopma 5,0 mnH wT./ra obecnevmBana npubaeky ypoxan-
HOCTM, OTHOCUTENBHO KOHTPONSA, Mo napy — Ha 7,5-8,7%, ropoxy — Ha 5,9-7,6%. MapoBoi npelwecTBEHHVK Aa-
Ban Hambonbluyto npubaBKy YpOXamHOCTM OT yoobpeHuin, koTopasi cocTaBuna no cpegHemy cony 0,88-1,27
T/ra (28,3-31,6%), BbicokoMy ¢oHy — 1,54-2,09 T/ra (49,5-52,0%). Jlyywwiaa otgadva OT NpUMEHEHUs yaobpeHun
nony4yeHa Ha BapuaHTe C NpeawecTBEHHMKOM nap, HopMamu ynobpeHun n BbiceBa NqxPgKgo 1 5,0 MnH
wr./ra — 7,39 kr/kr. Camas BbiCOkas ypoXXaHOCTb 3epHa obecneyvBanach Ha BapyMaHTax ¢ HOpmoW BbiceBa 5,0
MITH WT./ra n poHoM nuTaHmsa NqxPgoKgg, COCTaBMB MO NpepwecTBeHHMkam: nap — 6,11 1/ra, ropox — 5,35 T/ra.
BbiBoabl. OhdhekTMBHBIM NpealeCTBEHHMKOM O3MMOW MLeHULbl, obecneymBatolLM HanbonmbLLUY0 YpoxKan-
HOCTb 3epHa, ocTaeTcs YepHbIvi nap. OgHaKo B YCNOBUSAX MHTEHCUMMKALMMN CENbCKOXO3ANCTBEHHOMO NPOU3BOA-
CTBa NePCrnekTMBHbIM NpeaLecTBEHHUKOM MNLLEHWLbI MOXET cTaTb ropox. CHKeHVe ypoxaiHOCTV 3epHa nocne
aTomn 3epHob6060BON KynbTypbl Ha 10,0-11,9% MOXET OblTb 3KOHOMUYECKN KOMMEHCMPOBAHO MONyYyeHnem Oo-
NONHUTENBbHON NPOAYKLUMM NPU €XEerogHOM MCMoNb30BaHUM NPOU3BOACTBEHHOIO MONSA C Yy4lleHWeM ero nou-
BEHHOTO Mriogopoanst n UToCaHUTapHOM 06CTaHOBKMN.

Knroyeebie cnoea: o3umas nueHuya, npedwecmeeHHUKu 0o3uMoUl MWEeHUUbl, HOPMbI 8bicesa
rnweHuubl, HoBble copma 03UMOU MUIEHUUAbI.

UuntupoBanue. Boweackun H. H., Kynbirud B. A., Uenyiko O. A., KaHuypos M. B. BnusHue npegle-
CTBEHHMKA W 3MEeMEHTOB TEXHOMOrMu BO34efNblBaHUSA Ha YpPOXanWHOCTb HOBOrO COpTa O3UMOW MLUEeHWUUbI
«BbinuHa JoHax». Mseecmusi HB AYK. 2024. 1(73). 71-81. DOI: 10.32786/2071-9485-2024-01-07.
ABTOpCKMﬁ BKnaa. Bce aBTOpPbl HacTodALwero nccrnegoBaHua nNpuHMManu HenocpeacTBeHHOe yvacTue B niaHupoBa-
HWUWU, BbINONTHEHNUN U aHann3e OaHHOro nccrieqoBaHUS. Bce aBTOpbI HaCTOHU.leVI CTaTbM O3HAKOMUNUCL C NpeacTtaB-
NEHHbIM OKOH4YaTeslbHbIM BapUaHTOM ” on,06p|/|n|/| ero.

KoHdnukT HTepecoB. ABTOpbLI 3asiBNAOT 00 OTCYTCTBUM KOH(PNIMKTA MHTEPECOB.

BBepeHue. O3masg nweHunua ABMASETCS rMaBHON CEflbCKOXO3SMCTBEHHON KynbTypow B
P®, nocesbl koTopon B 2022 r. gocturnn 16,69 MnH ra, 4Yto coctaBnset, npumepHo, 21,1% ot
o6Len noceBHON NnoLWaan B Xo3ancTeax Bcex kareropuu [1]. MonyvyeHne BbICOKUX YCTONYMBBIX
YpOXXaeB [aHHOW KynbTypbl CNOCOGCTBYET YKPENneHuto NpoAOBONbCTBEHHOM 6e30nacHoCTU U
AanbHenwemMy pasBuUTUIO 3KOHOMUKM CTpaHbl [2]. Jlngepom no noceBHbIM MAoWagasMm nog o3u-
Myto nuweHuuy sensietcs PoctoBckasa obnactb, rae B 2022 r. 3epHO KyrbTypbl yopaHo ¢ 2,9 MiH
ra npu cpegHen ypoxarnHoctu 4,21 1/ra [1]. OgHako 3TOT nokasaTterb 3HaYNTENbHO HXKE pearnb-
HOro MoTeHUMana o3MMOM MWEHMLbl B pPernoHe, Yto MOATBEPXKAAKT AaHHble NepefoBbIX XO-
39MCTB U Hay4HbIX opraHusauun [3-5]. CnegyeT oTMeTUTb psAd OOBHEKTUBHBLIX U CyOBLEKTUBHbLIX
(haKkTopoB, MMMUTUPYIOLLMX MOBbILLEHWE YPOXANHOCTU 3epHa KynbTypbl.

YcuneHue apuaHoCTu Knnumarta B 30He HeJOCTaTOYHOro yBnaxHeHus BedeT K pagy Hera-
TUBHbIX, TPYAHOMPOrHO3NPYEMbIX ABNEHUA. B neproapbl Beretaumm, Koraa noTpebHOCTb KymnbTypbl
B MOYBEHHOW Briare HambonbLlas, 4acto oTMedvarTes AeduunT aTMOCHEPHbIX 0CAOKOB, UX He-
BGnaronpuaTHOe AN pacTeHuir pacnpegeneHve no gasam pocTa, yBenmyeHne Konundectsa gHewn
C aTMOCcepHON 3aCyxon, HeJOCTAaTOYHbIN CHEXHbIA NOKPOB B OCEHHE-3MMHWIA NMepUoa 1 apyrue,
XapakTepHble B HACTosLLEee BPeEMSA KnumaTnyeckme aktopbl, HE CNocobCTBYOLNE NOBLILLIEHWUIO
ypoXXanHocTu 3epHa [6-8]. Cpeaum NpuYMH HEQOCTAaTOMHO BbICOKOrO YPOBHS MPOM3BOACTBA 03M-
MOW MLEHMWLbI [MaBHBbIMM OCTAlOTCA HEMOSfHas CTeNeHb peanusaumMmM COpPTOBOro MoTeHumana
NPOAYKTUBHOCTU N HEBbLICOKMI YPOBEHb MHTEHCUMMKALUKM TEXHONOIMI BOo3genbisaHms [9).

OaHuM 13 pe3epBOB yBeNMYeHUst NPOAYKTMBHOCTM O3MMON NLLIEHULbI SBNSIETCA BHeape-
HMWe B MPOM3BOACTBO HOBbIX 3P(PEKTUBHLIX COPTOB, peanusauus Mx noTeHumana, CoBepLUeH-
CTBOBaHWe ypoBHs TexHonorun [2, 3]. [pu aTOM yHMBepCanbHbIX, MHTEHCUBHbIX TEXHOSOMN
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BO34€ENbIBaHMS KyIbTypbl, HE3AaBUCMMO OT MOYBEHHO-KIMMATUYECKMX YCITOBUN BblpalLmMBaHus,
NpakTU4eckn He cyulectByeT. Kaxgomy copTy OOMKHbI COOTBETCTBOBATb KOYEBLIE 3M1EMEHTHI
TEXHONOMMN BO3AENbIBaHUS, C Y4€TOM KOMMMEKca KOHKPETHbIX NPMpoaHbIX hakTopos [2, 5, 9].

Ha ocHoBaHWM paHee NPOBEAEHHbIX UCCIE0BaHUA YCTAHOBMNEHO, YTO Ny4lIMM npeaLue-
CTBEHHMKOM 515t 03MMOW MNLWIEHULbI B 30HE HEQOCTATOYHOIO YBNaXXHEHUS ABMNSAETCSA YEepHbI nap,
CMOCOBCTBYHOLLNIA, B YACTHOCTU, Ny4lleMy COXpaHEHMIO NMOYBEHHOW Bnaru nepen nocesoM Kyrb-
TYpbl, NOMY4YEHUIO HaMbonbLUEN ypoxXaHOCTU 3epHa [4, 10, 11]. OgHako B peanusax COBPEMEHHO-
ro pblHKa, NPUMEHEHNe napa 4YacTo okasblBaeTCs 9KOHOMUYECKM 3aTpaTHbIM [12], BBUAY Henony-
YeHus ypoxas B rof napoBaHus. Kpome aToro, Ha napoBOM rore TepsieTcd NoYBeHHOoe Noao-
poauve, cBs3aHHOE C YCUNEHWEM pa3BUTUSA MOYBEHHOW M BETPOBOW 3pO3MKU, COKpallaeTcs no-
CTYMMEHNE pPaCTUTENbHbIX OCTATKOB B MaXOTHbLIA FOPU30OHT, NPOUCXOAUT MHTEHCUBHOE Nepeme-
LLleHMe a3oTa M3 KOpHeobMTaeMoro crnosl, kpamHe HenpoayKTUBHO pacxodyeTcsl NoYBeHHasa Bna-
ra. B atux ycnosusx rnoGanbHOM 3agayent oCTaeTcd MOWUCK anbTepHATMBHBIX YepHOMY napy
npeawecTBEHHUKOB O3UMOW MLLEHNLbI, MO3BOMAOLWMX B KOHKPETHBLIX MOYBEHHO-KNMMATUYECKUX
YCINOBMSAX HE TOMbKO HE CHU3NTb YPOXAMHOCTb KYNbTypbl, HO U YNy4YLWTb NOYBEHHOE MNNOO0PO-
ane npu 3ameHe naposoro nons. OgHMM 13 NepPCNeKTUBHbBIX HanpaBreHUA NPy PeLLeHNN JaHHON
npobnembl ABMSIETCA UCMOSb30BaHNE B Ka4yeCcTBe NPeALeCTBEHHUKA O03MMON MEHULblI 3epHO-
60060BLIX KynbTyp, KOTOpblE 3a CYET a30T(UKCMPYIOLLENA CNOCOBHOCTM MOIYT MOSIHEE PaCKPbITb
noTteHunan nons c ynyyweHvem obLlero arpoueHo3a B ceBoobopoTte. Cpean Kno4veBbIX ane-
MEHTOB TEXHOSIOTMN UHTEHCMAUKALMN NPON3BOACTBA MLIEHMLbI MPUOPUTETHASA POSb NpuHaase-
XNUT NPUMEHEHMIO MUHeparnbHbIX yaobpenun [2, 9]. MNMpegMeToM OUCKYCCUM SIBMSIKOTCS HOPMBbI,
CPOKWU BHECEHUs (B YACTHOCTU, NOOKOPMKU), COOTHOLLEHNE SNIEMEHTOB MUTaHWUS M ApP. C YYETOM
ocobeHHOCTEN copTa M NPUPOOHO-KIMMATUYECKMX YCIOBUIA ero BosdenbiBaHus [4, 13, 14]. B
YaCTHOCTW, HEKOTOPbLIMI aBTOPaMM YCTAHOBIIEHO, YTO Ha BbICOKOM YAOOpPEHHOM ¢hoHe nons Tpa-
ANUNOHHAA NogKopMKa 03MMOM MLLEHMLbI MOXET ObiTb Mano3ddeKTUBHON, a B OTAENMbHbIX CIy-
Yyasx HabnogaeTca oTpuuaTenbHbl addekT [15, 16].

Ba)HbIM 311EMEHTOM TEXHONOMMM BO3AENbIBAHUSA 03MMOW MWEHWLbI ABNseTcs OpMMpo-
BaHME ONTMMaribHOW MIIOTHOCTU CTebnecTost pacTteHuin. B 3oHe HeQoCTAaTOYHOrO YBRaXXHEHUSs!
npy 4acTo NOBTOPSOLLMXCA HEONAronpuATHbLIX YCOBUSAX AN Beretauum KynbTypbl, 3aTPY4HSO-
LLMX MHTEHCUBHOCTb KYLLEHWS!, MMaBHYK poSib B hOpMMUpPOBaHMK CTEBNECTOSI UrpaeT Hopma Bbl-
ceBa ceMsH [4, 17, 18, 20]. OnTumanbHas HopMa 3aBUCUT OT psida aKkTopoB: TennoBnaroobec-
Ne4YeHHOCTU pacTEHMIA B MEPUOA Beretaumn, NOYBEHHbLIX XapakTePUCTUK, hoHa MMHEpanbHOro
NUTaHUsl, CPOKOB CeBa, BUONOrMYecknx ocobeHHOCTen copTa 1 ap. AKTyarnbHbIM OCTaeTCsl BbIsiB-
neHve Ans KaXgoro copta B KOHKPETHbLIX MPUPOAHO-KNMMATUYECKUX YCIOBUSX HAy4YHO OBOCHO-
BaHHOW HOpPMbI BbICEBA.

Mcxoasa v3 BbllecKka3aHHOro, 0O bEKTOM HaLLMX MCCeAOoBaHUA ABNSANCSA NPEAOXEHHbIN
cneunanuctamm OIrbHY ®PAHL| HoBbIM copT o3Mmon nuweHuubl beinvHa [JoHa, ons kotoporo
BbISABNANCSA Hanbonee paumoHanbHbIN NPeaWwecTBEHHMK, ONTUMarnbHasa ryctota CTosHUst cTeb-
NecTosi U HopMa BHeCeHMs yaobpeHuii ons pacTeHun.

Llenb nccnegoBaHun — yCcTaHOBMEHME ONTUMANbHOIO NPeALWecTBEHHUKA U KITHYEBbIX
31EMEHTOB TEXHOSOMMM Bo3aernbiBaHWs, 06ecneynBatoLLmnx BbICOKYH YPOXaNHOCTL HOBOro copTa
03umon nweHuubl beinvHa [JoHa B yCrnoBusix NpuasoBCcKov 30HbI PocToBckon obnacTu.

YcnoBusi, matepuanbl U MeToAbl. ViccrneqoBaHusi NPOBOAUNINCL Ha OMbITHOM none
OIrBHY ®PAHL] B 2019-2022 rr. Knumat 30HbI NPOBEAEHNST OMbITOB — 3aCYLUNMBbLIA, YMEPEHHO
YKapKUN, KOHTUHEHTanbHbIN. CpeaHAss MHOrONETHASA rogoBasi TeMnepaTypa Bo3ayxa CoCTaBnsaeT
10,0°C. Cymma Temnepatyp Bo3gyxa — 3200-3400°C. MpoaomkutensHOCTb TENoro nepuoga —
230-260 gHen, 6eamoposHoro — 175-180. OTHOCUTENbHAsH BNAXXHOCTb BO34yXa MMEET APKO Bbl-
pPaXeHHbIN rofoBOW X044, C HAMMEHbLUMMMK 3HadYeHusaMu B uone — 50-60%, onyckatowasacs B OT-
aenbHble gHn 0o 25-30 % n Huxke. CpegHerogoBoe konmyecTBo ocagkoB — 470 mm. 3a Tennbii
nepuog unx ebinagaet Ao 300 mm. OTHoCUTENBbHO HEBOMbLLIOE KONMYECTBO OCAAKOB B COMETaHUM
C BbICOKMMM TemnepaTtypamu onpefensiet CyxoCTb BO3yXa W MOYBbI, YAaCTyH0 MOBTOPSIEMOCTb
3acyx [19]. MoyBa onbITHOrO y4acTka NpeAcTaBrieHa YepHO3EMOM OObIKHOBEHHbIM, KapOOHATHBLIM
CpeaHeMOLLHbIM NErkoCyrfiMHUCTBIM Ha NeccoBUaHOM cyrnvHke. CoaepxaHune rymyca B naxot-
Hom (0-30 cm) cnoe coctaensno 4,0-4,2%, obuwero asota — 0,22-0,25%, nogewxkHoro doccopa u
Kanust — cooTBeTCcTBeHHO 39 u 545 mr/kr. Peakuusi nodBeHHoro pacteopa (pH) — 7,1-7,3 eq.
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MNnotHocTb nouysbl B croe 0-30 cm — 1,26 rlcm® [19]. Mnowaab onbITHOM AENsiHKA NocrnegHero
nopsigka — 80 M°. PasMeLleHNe BapuUaHTOB PEHAOMU3MpOBaHHOe. [py NpoBEAEHUU MONEBOro
onbiTa ucnonb3oBanu odwenpuHATele metoamkm (b. A. [locnexos, 2011, A. ®. BagtoHnHa, 1985).
lMoneBble ONbITbl NPOBOAUSIMCE NO TUMWYHOW cxeme, npumeHsemon B ®IrBHY ®PAHL npu mnsy-
YeHUn 3epHOBbIX KynbTyp [19]. pocTpaHCTBEHHOE pacrnonoXeHue onbitTa — B TPEXKPATHOM MO-
BTOPHOCTU. N3y4yanucb ABa NpeallecTBEHHUKA O3MMOM MWEHNULbl — YEPHbIN Nap U ropox Ha 3ep-
HOo. Ha hoHe kakgoro npeglecTBeHHMKA M3y4Yanucb HOpMbl BbiceBa ceMsiH (dhaktop A): 1) 4,0
MIH wTt./ra; 2) 4,5 MnH wT./ra (koHTpons); 3) 5,0 MNH WT./ra U YPOBHU MUHEPANBHOIO NUTaHUS
(dpakTop B): 1) 6e3 ynobpeHuit — «0» (KOHTpOnb); 2) ymepeHHbIN — «1» (NgoPsoKeo); 3) BbICOKUIA —
«2» (N120PgoKso).

Mo npenLecTBEHHMKY rOpox cucteMa obpaboTku NoYBbl BKMoYana nocrneybopoyHoe guc-
koBaHue arperatom B[IM 3x4 ¢ Tpaktopom T-150, nocnenyowasa Bcnawka Ha rnybuHy 25-27 cm ¢
npumeHeHnem ckopocTtHoro nnyra NC-3+1 B arperate ¢ Tpaktopom MT3-82. MeponpusaTtusa npo-
BOOATCS cpa3y nocre ybopku ropoxa, B Halleln 30He TpeTbsl Aekana MioHA. MuHepanbHble yooo-
peHnsi NpUMeHANUCbL ApoBHO: nepen OCHOBHOW 0b6paboTkon BHOcUMM cynepdhocdar u Xnopu-
CTbI Kanuin go3ammn PgoKso 1 PgoKgo, B heBpane-mapTe nposBogmnack Nnogkopmka, no tanomeps-
now noyse, aMmuavHon cenutpon fosamm Ngo 1 Ny, M0 NpeaLecTBeHHMKY YepHbIA nap, KOTo-
pblil pasMeLLancs nocne noACOSIHEYHMKA, aHaNoOrm4YyHble arpoTEXHUYECKME MEPONPUSATUS MPOBO-
ANnNnck nocne ybopkM NpeawecTBYHOLEN KynbTypbl, C 06si3aTeNbHbIM BbipaBHMBAHNEM 35104 B
OCEHHWI nepuog.

[MoceB 03MMON MLEHMLBI MO U3yvyaeMbliM NpeaLlecTBEHHUKAM NPOBOAMIICS B UAEHTUY-
Hble, onTuMarsnbHble ons pernmoHa cpoku no rogam: 09.09.2019, 18.09.20 n 21.09.21 r. cenekuu-
OHHow cesnkon CC-11 Ha rnybuHy 4-5 cm B arperate ¢ TpaktopoM T-40. B Te4eHMM BeretTaumnoH-
HOro nepmoga, HaunmHasa C OCEHHNX BCXOAOB O3UMOMW MLLEHMWLbI, arpOTEXHUYECKNE MEPONPUATUSA
OblNM HanpaBneHHbl Ha CTPOrMM (PUTOCAHUTAPHLIN KOHTPOMb Ha BCEX 3dTanax OpraHoreHesa
KynbTypbl. YOopKka ypoxasi 3epHa OCYLLEeCTBIsiNnacb NpsiMbiIM KOMOaMHUPOBAHMEM C MOMOLLILIO
kombanHa CAMIMO-500.

Pe3ynbTaTtbl n obcyxaeHue. ObecneyeHHOCTb O3MMOM MLUEHWULbI TEMMOM M Bnaron B
pasHble nepuvodbl BeretaumMn B rogbl UCCreAoBaHUA MMena 3ameTHble OTNIMYMSA NO NnokasaTensam
CyMM CpeAHECYTOYHbIX TeMnepaTtyp Bo3ayxa, BbiNaBLUMX OCAAKOB, 3arnacam NpoAyKTMBHOWM Briarv B
nouyse. Nepen NoceBoM KynbTypbl OTMEYaNUCh ONpederieHHblE OTNMYMA B MoKasaTensx novBeH-
HbIX 3anacoB METPOBOIO CMOS Ha y4YacTKkax C pasHbiMX NpeaLecTBeHHKaMKn. B ycnoBusax 4yepHoro
napa atu 3anacbl 6bim Ha 12-17% Bbiwe, Yem MO NpelwecTBEHHMKY ropox. pyn atom pasHuua
COOTBETCTBYHIOLLMX MOKa3aTenen B NaxoTHOM rOpM30OHTE OKasanacb MUHMManbHOW. Bcxogbl noce-
BOB M0 NPeALIeCTBEHHNKY YepHbI Nap Habnwganuce Ha 1-2 gHa paHbLue, Yem Mo ropoxy. B aane-
HeWLeM CPOKN HACTYNNEHMS XapakTepHbIX a3 Beretaumm 031Mon MneHuLbl Mo pasHbiM npeaLue-
CTBEHHUKaM Ha BapuaHTax ofblTa oTnMyanicb He 6onee Yyem Ha 2-3 cyTok. [MpoaomknTENBHOCTL
BereTaLMoHHOro nepuoaa nileHuLbl No NpeaecTBEHHMKY ropox B rofbl MCCnegoBaHui Obina Ha
3-4 gHa gnvHHee. B 2019-2020 rr. 'TK o3nmoin nwweHuupbl 3a oceHHun nepuog coctaswn 0,37, Be-
ceHHe-neTHun — 0,59, a B uenom, He npesbicnn 0,52, YTO NO3BONSAET OLEHUTb €ro, Kak «cpegHe-
cyxony. B 2020-2021 rr. 3TOT nokasaTesib B 0CeHHUIN nepuog pasHanca 0,43, BeCeHHe-neTHUin Jo-
ctur 0,97, B obwem, coctaun 0,80. 3TO xapakTepusyeT OaHHbIN BereTauMoHHbIN Nepuog Kak
«cpegHe-BnaxHoiny. B 2021-2022 rr. 'TK oceHHero nepuoga paBHsnica 0,77, BeCeHHe-neTHero —
0,51, a B uenom, coctasun 0,57, 4To Takke NO3BOMSET €r0 OLEHUTb, KaK «cpegHe-cyxony». Crieay-
€T OTMETUTb, YTO YCIOBUSA NEPE3NMOBKN KyNbTypbl B roabl NpoBefeHns onbIToB Obinv 6naronpu-
ATHBIMW AMs1 PaCTEHWI C KONIMYECTBOM aTMOCEPHbIX 0CaAKOB 3@ OCEHHE-3MMHE-BECEHHUIN nepu-
0f, COOTBETCTBEHHO, 162,6 MM, 161,6 1 226,8 MM C HanM4YMeM CHEXHOrO MOKPOBa B OOMbLUYHO
YacTb NEpPMOAOB NMPUOCTAHOBKU Beretauun. Takum obOpasom, METEOPOSIOrMYECKNE YCIOBUSI BEre-
TauMm 03MMON NLEHMWLbI B rogbl MccnegoBaHumn 6biiv OTHOCUTENBHO BNnaronpUATHLIMMU.

PasHble HOpMbI NpPUMEHSsIEMbIX yOOOpeHuiA, ryctota cTebnectos 03MMOW MlIeHMUbl Ha
(POHe M3yyaeMbix NPeaeCcTBEHHUKOB OKa3anu onpeaeneHHoe BrMSHNE HA U3MEHEHUE Nnokasa-
Tenewn ypoXxanHoCTK 3epHa B roabl uccregosaHun (tabnvua 1).

OOLwwen TeHOeHUMEN ABNSETCS HapacTaHWe nokasaTenen npy yBenmyeHnm ninoTHOCTN noce-
Ba U YPOBHSA NPMMEHEHMS YOOOPEHWI, HE3aBMCUMO OT NPeaLIEeCTBEHHMKA. [1py 3TOM Ha BapuaHTax ¢
ectecTtBeHHbIM nnogopoaunem B 2020 n 2021 rr. ypoxkarHOCTb 3epHa, HE3aBMCMMO OT MyCTOTbI CTED-
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NecTos, No NpeaLecTBEHHUKY ropox konedanack B npegenax 2,38-3,06 T/ra u 6bina He3Ha4nTenbHO
Bbilwe (Ha 1,3-1,7%), Yem aHanornyHbIe nokasartenu no YepHomy napy. B 2022 r. B aTux ycrnoBusix
Oonee BbICOKME MOKa3aTenu MosfyyYeHbl Mo MApoBOMY MpedllecTBeHHUKy — Ha 0,16-0,31 1/ra (3,3-
6,3%). Ha BapraHTax ¢ NnpuMeHeHNeEM yooOpeHun Npu BCEX HOpMax BbiceBa Oonee BbICOKME MoKa-
3aTenu nony4eHbl no YepHoMy napy. Ha BapuaHTtax ¢ gooHom nutaHust NgoPeoKeo COOTBETCTBYIOLLASA
pasHuua coctaensina 0,20-1,03 1/ra (6,3-14,7%), doHOM N12oPgoKgg — 0,36-1,17 T/ra, unm 8,7-15,2%.

Tabnuua 1 — YpoxxalHOCTb 03MMOM MWEHULbI B 3aBUCUMOCTU OT 3NIEMEHTOB
TEXHONMOrMn Bo3aenbiBaHns Ha ooHe pasHblx npeawecTBeHHnkoB, PrEHY ®PAHLL, 2019-2022 rr., T/ra
Table 1 — The yield of winter wheat depending on the elements
cultivation technologies against the background of different predecessors, FSBSI FRARC, 2019-2022, t/ha

o Hopma BbiceBa, rog / Seeding rate, year cpeq.
NPK / 4,0 MnH wr./ra 4.5 mnH wt./ra 5,0 MnH WiT./ra no
NPK /
NRK bo20 po21 po22 | SPeB-7 | 2020 | 2021 | 2022 | %PEA-! | 2020 | 2021 | 2022 | cpen. | NRK
von average average average

MpeawecTBeHHNK — YepHbIv nap / Predecessor — Black steam
«0» [234]|288|410 | 3,1 287 | 347 1488 | 3,74 | 3,02 | 3,78 | 5,27 | 4,02 3,62
«1» [ 286381529 | 399 |348 462 658 | 489 |383|505|6,99 | 529 | 4,72
«2» | 34114241629 | 465 |[413 520|752 | 562 |451|574 | 8,09 | 6,11 5,46
cpea | 2,87 | 3,64 | 523 | 3,91 349 | 443 633 | 475 |379 486|678 | 514
O6uwee HCPys — 0,11 1; dpaktop A: HCPy5 — 0,10 T; cpaktop B: HCPy5 — 0,11 7./ Total HSR05 — 0.11 tons;
Factor A: HSR05 - 0.10 t; Factor B: HSR05 — 0.11 t.
MpepnwecTBeHHWK — ropox / Predecessor — peas

«0» 1238|293 [385| 305 |291 353|472 | 3,72 | 3,06 | 3,81 494 | 3,94 3,57

«1» | 266349460 | 358 |3,26|427 | 584 | 446 |344 | 4,77 | 596 | 472 | 4,25

«2» | 303|387 (547 | 412 | 3,77 | 476 1638 | 497 |39 | 518 | 6,92 | 535 | 4,81
cpeg | 2,69 343|464 | 358 |331 1419|565 | 438 |349 459|594 | 467
O6bwee HCPys — 0,10 1; dbakTop A: HCPy5 — 0,09 T; cpaktop B: HCPy5 — 0,10 7. / Total HPR05 — 0.10 tons;
Factor A: HSR05 — 0.09 tons; Factor B: HSR05 — 0.10 t.

Ha BapuaHTax eCcTeCTBEHHOro Niogopoaust Npy pasHbIX HOPMax BbICEBA CEMSIH, CPeaHsis
YpOXXaHOCTb MO NapoBOMY NpeALlecTBEHHUKY cocTaBuna 3,62 T/ra, No NnpealwecTBEHHMKY ropox —
3,57 1/ra, ¢ MMHMUManbHOW pasHuLen. AHaNOrMYHbIE NoKa3aTenn ypoXKanHOCTU B YCNOBUAX yMe-
peHHOro («1») 1 BbICOKOro («2») (POHOB NUTaHWUSA COCTaBWIN, COOTBETCTBEHHO, 4,72 1 4,25 T/ra,
5,46 n 4,81 1/ra, npu pasHuue Ha 0,47 Tt/ra (10,0%) 1 0,65 T/ra (11,9%) ¢ npMopnTeTOoM NApOBOro
npeaLwecTBEHHMKA.

CpefHsasa ypoaHOCTb O3UMMOW MLIEHMLbI MPU NAOTHOCTU noceBa 4,0 MMH wWT./ra n pas-
HbIX HOpMax ygobpeHuii coctaBuna no napy 3,91 1/ra, ropoxy — 3,58 1/ra, yto Ha 0,33 T/ra
(8,4%) meHbLUe. AHanormyHble nokasartenu npu rycrote crebnecros 4,5 n 5,0 maH wT./ra Obinn
BblLLle, COCTaBUB COOTBETCTBEHHO, 4,75 T/ra u 4,38 T/ra npu pasuuue 0,37 t/ra (7,8%), 4,67 T/ra n
5,14 1/ra npn pasHuue 0,47 1/ra, nnn 9,1%.

Camas Bbicokasi ypoXxanHOCTb 3epHa nosnydeHa B 2022 r. npu NAoTHOCTU nocesa 5,0 MH
wt./ra u Hopme yaobpeHnn NqoPgKgo MO NpeaLecTBeHHMKaM: YepHbin nap — 8,09 1/ra, ropox —
6,92 1/ra. Ha 3TOM Xe BapvaHTe OTMeYeHbl U Nydllne cpegHue no rogam nokasaTenu ypoxam-
HOCTW, COOTBETCTBEHHO 6,11 1 5,35 T/ra.

BnusiHme ryctoTbl cTebnectos 03MMon MnweHuLbl 1 HOPM BHOCUMbIX yA0OpeHun Ha ypo-
XaHOCTb 3epHa Npu pasHbIX NpPeaWwecTBEHHMKAX MMENOo onpeaeneHHble 3aKkOHOMepHoCTH (Tab-
nuua 2).

Mo npepLlwecTBEHHMKY YepHbIA Nap CHWXeHue ryctoTbl ctebnectoa Ao 4,0 mnH wr./ra B
CpeaHeM YMeHbLUAmNo YpoXXanHOCTb No BapunaHTy 6e3 ynobperuii Ha 0,63 T/ra (16,8%), BapuaHTy
¢ HopMow NggPegoKeo Ha 0,90 T/ra (18,4%), BapmaHTy ¢ N420PgoKgg — Ha 0,97 (17,3%), no cpaBHe-
HWUIO C KOHTpornem (4,5 mnH wr./ra). MNpu 3TON Xe HOpMe BbiCeBa O3UMOW NLLIEHULbI NO npeaLle-
CTBEHHVKY FOPOX CHUXEHUE YPOXXaMHOCTU B abCOMKTHBIX M OTHOCUTEMbHbLIX €AMHULAX UMENOo
He3HauuTernbHble OTNMYKSA, COCTaBMB B YCMOBUAX pa3HbiX BapnaHTOB NPUMEHAEMbIX YA0OpeHun
0,67-0,88 1/ra, uto cootBetcTBYEeT 17,1-19,7%. 'ycToTa cTebnectoa 5,0 MnH wWT./ra AaBana BO3-
MOXXHOCTb MOBbICUTb YPOXXanNHOCTb 3epHa Npu ycuneHun ooHa MUHepanbHOro NMTaHus.
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Tabnuua 2 — AHanu3 BAMSHMSA HOPMbI BbiCEBA Ha YPOXKaMHOCTb 03Mmon nweHuubl, PreHY ©OPAHL,
2019-2022 rr.
Table 2 — Analysis of the effect of the seeding rate on the yield of winter wheat, FSBSI FRARC, 2019-2022
M3meHeHne ypoxanHOCTN MO CpaBHEHWUIO C KOHTporneM 4,5 mnH wrt./ra /

BapwuaHThb! / Change in yield compared to the control of 4.5 million pieces/ha
Options 4,0 mnH wr./ra /4.0 million pieces/ha 5,0 mnH w./ra /5.0 million pieces/ha
T/ra | % T/ra | %
MpeawecTBeHHUK — YepHbIr nap / Predecessor — Black steam

Bes ynobperuit / -0,63 16,8 0,28 7.5
Fertilizer-free

NgoPsoKso -0,90 18,4 0,40 8,8

N120PgoKso -0,97 17,3 0,49 8,7

MpepwecTBeHHWK — ropox / Predecessor — peas

5‘;3 yAoGpeHui / -0,67 18,0 0,22 5.9
ertilizer-free

NgoPeoKso -0,88 19,7 0,26 5,8

N120PgoKso -0,85 17,1 0,38 7,6

Mpn napoBoM NpealecTBEHHNKE B YCIOBUAX €CTECTBEHHOroO Nrogopoams npubaeka ypo-
XanHOCTK K KoHTponto coctasuna 0,28 1/ra (7,5%), npy ymepeHHom coHe nutaHus — 0,40 T/ra
(8,8%), Bbicokom — 0,49 T/ra (8,7%). Ha aHanornyHblX BapuaHtax no npeaLleCcTBEHHUKY FOpPOX
npubaBkn ObINM HECKONBKO MEeHbLUE, HE MpeBbICcuB, cooTBeTCTBEeHHO 0,22 T/ra (5,9%), 0,26 T/ra
(5,8%) n 0,38 T/ra (7,6%).

Takum obpasom, Hopma BbiceBa 4,0 3HaYMTENbHO CHUXana ypoxavHOCTb 3epHa MneHu-
Libl KaK N0 NapoBOMY NpeALlecTBeHHUKY (8o 18,4%), Tak u no ropoxy Ao (19,7%), B cpaBHeHUM C
KOHTponem (4,5 MmnH. wr./ra). Jlydwme nokasatenn oTMedeHbl Ha BapMaHTax C HOPMOW BbiceBa
cemsiH 5,0 MnH WT./ra u npubdaBkaMu No nlyvyaembimM npeawectBeHHnkam ao 8,8 n 7,6%. Ha Haw
B3rnsig, Hapsgy C ykazaHHOW HOPMOW, MPU HanuyMmM B OCEHHUN Nepuon AOCTaTOYHOro Konuye-
CTBa MOYBEHHOW BMaru, MOXXHO PEKOMEHA0BATb U NOCEBHYO HOpMY 4,5 MITH WT./ra, ocobeHHo no
NpeALIEeCcTBEHHNKY FOpOX.

Ewe 6onbliee Bo3aenCcTBME Ha MOBbILIEHWE YPOXAWHOCTM 3epHa Okasanu pasHble Hop-
Mbl BHOCUMbIX yoobpeHui (Tabnuua 3).

Tabnuua 3 — 3 dekTBHOCTL NPUMEHEHNA yaobpeHuin Ha o3umon nweHuue, PreHY OPAHLL, 2019-2022 rr.
Table 3 — The effectiveness of fertilizers on winter wheat, FSBSI FRARC, 2019-2022

Mpunbaska ot yaobpeHun / Fertilizer Gain Otgava ypoxanHocTu oT
BapuaHTsl / y,qoﬁpeHmVl, Kr/kr/Hopmbl /
Options 4,0 MNH WT./ra 4.5 MnH wTt./ra 5,0 MnH WwT./ra Y|_§Id return from
fertilizers, kg/kg/rate
Tra | % Tra | % Tra | % 40 | 45 | 50
MpeawecTBeHHNUK — YepHbIv nap / Predecessor — Black steam
NgoPsoKso 0,88 28,3 1,15 30,7 1,27 31,6 4,40 575 6,25
N120Pg0Keo 1,54 49,5 1,88 50,5 2,09 52,0 5,50 6,71 7,39
MNpeawecTBeHHMK — ropox / Predecessor — peas
NgoPsoKso 0,53 17,4 0,74 19,9 0,78 19,8 2,65 3,70 4,00
N120PgoKso 1,07 35,1 1,25 33,6 1,41 35,8 3,82 4,46 5,11

YBenuyeHne nokasarenen NpoucxXoansio no Mepe MHTEHcudmnKaumm ryctotel ctebnecros
pacTteHuii. No napoBomy npeaLecTBeHHNKY ooH NuTaHmsa NgoPgoKso cnocobcTBOBan nomnyveHuto
cneayoLwwmx npMbaBoK Npy pasHon NNoTHocTu nocesa: 4,0 mnH wrt./ra — 0,88 1/ra, nnn 28,3%,
4,5 maH wt./ra — 1,15 1/ra, nnun 30,7%, 5,0 maH wrt./ra — 1,27 T/ra, nnn 31,6%, No cpaBHEHUIO C
KOHTponem. BapuaHTbl C BbICOKOM HOpMOM yaobpeHui NioPgoKgg 0b6ecneunBanu nonyveHue
3HAYMTENBHOrO O0ObEMa AOMNONHUTENbHOM MPOAYKLMM 3epHa, KOTOPLIN MPU YKa3aHHbIX HOpMax
BbiCEBa 4OCTUr cooTBeTCTBEHHO 1,54 T/ra (49,5%), 1,88 1/ra (50,5%) n 2,09 1/ra (52,0%).

Ha BapmaHTax no npealecTBEHHMKY O3MMOW MLIEHULIbI TOPOX NPUMEHeHne yaobpeHun ga-
no MeHblune npubaskn ypoxkaHocTu. Ha doHe NgoPgoKgp HE3aBMCUMO OT HOPMbI BbiCEBA CEMSIH,
OHU He npesbicunn 0,53-0,78 T/ra (17,4-19,9%), Ha doHe N4oPgoKgo paBHsnucy 1,07-1,41 1/ra
(35,1-35,8%) no cpaBHEHWMIO C €CTECTBEHHbBIM NNO4OPOANEM.
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OkynaemocTb BHOCMMbIX MO CXeMe onbiTa yaobpeHuii Bo3pactana B YCNOBUSIX UHTEHCU-
dukaLmMm NIOTHOCTM NoceBa U poHa NUTaHus. Ha dooHe yMepeHHbIX HOPM BHECEeHus1, oTAada oT
nNpUMeHeHns yoobpeHun nNo napoBoMy MpealecTBEHHUKY uameHsnacbk ot 4,40 go 6,25 kr go-
NOMHUTENbHON NPOAYKUMM Ha eanHuUy A.B. [1o npelecTBeHHMKY ropox 3TOT AMana3oH He npe-
Bbicun 3,7-4,00 kr/kr. Mpwn Bbicokom doHe nutaHus (N120PgoKgg) oTaaua ot yoobpeHun 6bina Bbl-
Lue, AOCTUIHYB No YepHomy napy 5,50-7,39 «kr/kr. Mo ropoxy — 3,82-5,11 kr/kr. Jlyqwmnin nokasa-
Tenb NofyyYeH Ha BapuaHTe C MapoBbiM NPedWeCcTBEHHMKOM, BbICOKUMU HOpMaMu yaobpeHuin un
BblceBa — 7,39 Kr/Kr.

HekoTopble OTnM4YMSA TennosnaroobecrneyeHHOCT 03MMOW MLUEHULbI, BblpallMBaemMon Mo
npeaLecTBeHHMKaM YepHbI Nap 1 ropox OTpaKaroT nokasaTenu ee BOQHOro H6anaHca, KoTophbli co-
CTaBnAT ocagkn X, pacxoq Bnarv n3 noyssl AW B croe 1 M 1 cymmapHoe BogonoTtpebneHuve E, a
TakKe 3aBUCALLMA OT ypoxanHocTu (Y) koadduumeHT Bogonotpebnexms kynbTypbl (Kg), oTpaxato-
LM 9P PEKTMBHOCTb MCMNONB30BaHNSA Brarn pacTeHnsiM1. XapakTepHbiMU NPeACcTaBnaoTCS aHHbIE
Ha BapuaHTe C HOPMOW BbiceBa 5 MITH LUT./ra 1 BbICOKMM (pOHOM yaooOpeHuin (Tabnuua 4).

Tabnuua 4 — BogHbii 6anaHc 03uMoW NiLeHWLbI NPY pasHbiX NpeglwectseHHrkax, PrEHY OPAHL,
2019-2022 rr.
Table 4 — Water balance of winter wheat under different predecessors, FSBSI FRARC, 2019-2022

MpepwecTBeHHUK / AW, X, E, Y, Ks,
Predecessor m*/ra m’/ra m’/ra T/ra Mo

YuncTtbin nap / Black steam 365 1402 1767 6,11 289
lopox / Pea 257 1402 1659 5,35 310

PasHuua B NpogosmKMTenbHOCTM NepuoaoB Beretaumm 03MMOn MeHuLbl No BapuaHTam
n3yyaemblx npeallecTBEHHWKOB He Mpesbllana 2-4 CcyToK, U cpefHee KONMMYecCTBO BbiMaBLUNX
OCaflkOB OKasanocb 0uHaKoBbIM. bonee BbICOKMI pacxon Bnaru 13 nodsbl HA yd4acTkax YepHOro
napa obycnoBneH HanMumem Heckonbko bonbwmx (Ha 12-17%) 3anacoB NPOAYKTUBHOW MOYBEH-
HOW Braru nepep noceBoM, KOTOpble B Nepuof NOSIHOM CnenocT Obinv 0ANHAKOBO HU3KUMKU Ha
paccmaTpuBaemblx BapmaHTax. OcobeHHOCTb OpMUPOBaAHMS 3NEMEHTOB BOAHOro OanaHca
O3MMOW MWEHNLbI B roabl UCCNegoBaHM — BbICOKasi 4ONst aTMOCKEPHbIX 0CA4KOB, KOTOpPbIE CO-
ctaBunu 79,3-84,5% oT cymMapHoro Bogonotpebnennst. HanmeHblunid pacxod NoYBEHHONM Briaru
Ha nonyvyeHve eavHuLUbl NPOAYKUUM OTMeYariocb Ha BapuaHTe 4yepHoro napa — 289 M/ Mpun
3TOM Oonee BbICOKMI KO3 MULMEHT BOAONOTPEONEHNS NWEHULbI HA BapnaHTE Nocne ropoxa He
npesbicun 7,3%, N0 CpaBHEHMIO C NAPOBbIM MPeaLeCTBEHHUKOM.

BbiBoabl. [1peawecTBeHHMK 03MMON MLEHMLbI YEePHbIN Nap cnocobcTeBoBan nonyyeHuio 6o-
rnee BbICOKOW CpefHeW YypoXaWHOCTW, MO CPaBHEHWIO C NPeALlecTBEHHMKOM ropox. OTa pasHuua,
HEe3aBKCKMMO OT HOPMbI BbICEBA B YCIOBUAX yMEpPeHHOro cpoHa nutaHusa coctasuna 0,47 t/ra (10,0%),
Bbicokoro — 0,65 1/ra (11,9%). CpefgHsis ypoxkaHOCTb O3MMOW MNLUEHWLbI MO FOPOXY MPU U3ydaeMbIX
HOpMax BbICEBa, He3aBUCUMO OT poHa nuTaHus, Obina menbwe Ha 0,37-0,47 T/ra, unun Ha 7,8-9,1%,
Yem rnocre NapoBOro NpeaLeCcTBEHHNKA.

Hopma BbiceBa 4,0 MIH WT./ra yMeHbLUANa ypoXXaHOCTb 3epHa, He3aBMCMMO OT ¢hoHa ygobpe-
HWIA, No napy Ha 0,63-0,97 T/ra, nm Ha 16,8-17,3%, ropoxy — Ha 0,67-0,88 T/ra, unn Ha 17,1-19,7%, no
CpaBHEHWIO ¢ kKoHTporiem. Hopma 5,0 MiH wiT./ra cnocoGCeTBOBarna NoBbILLEHNIO YPOXAAHOCTM MO Napy Ha
0,28-0,49 T/ra (7,5-8,7%), ropoxy — Ha 0,22-0,38 1/ra (5,9-7,6%). Takum obpasom, nydine nokasarenm
OTMeYeHbl Ha BapuaHTax ¢ ryctoton ctebnecrtost 5,0 mnH wr./ra. Ha Haw B3rnsig, Hapsgy ¢ HOPMOW Bbl-
ceBa 5,0 MSH WT./ra, Np1 HaNM4YMM B OCEHHWI NEPMO AOCTATOYHOIO KONMYECTBA MOYBEHHOW BNaru, MoxX-
HO peKOMEHA0BATb U NMOCEBHYIO HOPMY 4,5 MIH LWIT./ra, 0COOEHHO NO NpeaLlecTBEHHNKY rOpPOX.

MapoBon npepllecTBeHHMK obecneunBan HanbonbLyo NpubaBKy ypoOXahHOCTUM OT yaobpe-
HWI, KOTOpasi cocTaBuna No ymepeHHomy ¢oHy 0,88-1,27 1/ra (28,3-31,6%), BoicOkOMYy POHY — 1,54-
2,09 1/ra (49,5-52,0%). Jly4ywasa otgaya oT npumeHeHnsa yaobpeHui nonyyeHa Ha BapuaHTe C npeg-
LeCTBEHHUKOM nap, oHOM NPgoKgg 1 HOpMoM BbiceBa 5,0 MnH. wT./ra — 7,39 kr AOMNOMHUTENBHOM
NPOAYKLUN Ha KI BHECEHHbIX YA0OPEHWIA.

Camasi BbicoKasi ypOXXalnHOCTb 03MMOM MLLEHULbI 06ecneynBanacb Ha BapMaHTax ¢ HOPMOW Bbl-
ceBa 5,0 MrH. wT./ra u poHom nuTaHmsa NqPgoKgo, cCOCTaBmB no napy 6,11 1/ra, no ropoxy 5,35 T/ra.

OpeKkTnBHLIM NpeaLlecTBEHHUKOM O03UMOM  MNWeHuLUbl, obecnevnBalolnumM nornyyvyeHue
HanbonbLlen ypoXamHOCTU 3epHa, ocTaeTcd YepHbln nap. OOHaKo B YCMOBUSAX WHTEHCUMKauuu
CEenbCKOXO3MCTBEHHOIO MPOM3BOACTBA MNEPCNEKTMBHLIM NPeaWeCTBEHHUKOM MLEeHWLbl, Ha Hall
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B3rNsia, MOXET cTaTb ropoXx. CHKEeHMEe ypoXXanHOCTM 3epHa nocne aTon 3epHOB0BOOBON KynbTypbl Ha
10,0-11,9% MOXeT OblTb 3KOHOMUYECKN KOMMEHCUPOBAHO MONy4YeHUEM OOMOMHUTENBHON NPOAyKLUn
npu eXerogHoM UCMosfb30BaHUM NPOU3BOACTBEHHOMO MO C YNyYLEHNEM €ro NOYBEHHONO MIOL4OPO-
anst 1 PUToCaHNTapHOM 0BCTaHOBKM.

Conclusions. The predecessor of winter wheat, pure steam contributed to a higher average
yield compared to the predecessor of peas. This difference, regardless of the seeding rate in condi-
tions of a moderate background of nutrition, was 0.47 t/ha (10.0%), high — 0.65 t/ha (11.9%). The av-
erage yield of winter wheat for peas at the studied seeding rates, regardless of the nutritional back-
ground, was 0.37-0.47 t/ha, or 7.8-9.1% less than after the steam predecessor.

The seeding rate of 4.0 million units/ha reduced grain yield, regardless of the background of
fertilizers, by 0.63-0.97 t/ha, or by 16.8-17.3%, for peas — by 0.67-0.88 t/ha, or by 17.1-19.7%, com-
pared with the control. The rate of 5.0 million units/ha contributed to an increase in the yield of steam
by 0.28-0.49 t/ha (7.5-8.7%), peas — by 0.22-0.38 t/ha (5.9-7.6%). Thus, the best indicators were not-
ed on variants with a stem density of 5.0 million units/ha. In our opinion, along with the seeding rate of
5.0 million pcs/ha, if there is sufficient soil moisture in the autumn period, we can recommend a sow-
ing rate of 4.5 million pcs./ha, especially for the pea nursery.

The steam predecessor provided the greatest increase in yield from fertilizers, which amount-
ed to 0.88-1.27 t/ha (28.3-31.6%) on the average background, and 1.54-2.09 t/ha (49.5-52.0%) on the
high background. The best return from the use of fertilizers was obtained on the variant with a steam
predecessor, background N4,PgKgg and a seeding rate of 5.0 million units/ha — 7.39 kg of additional
products per kg of fertilizers applied.

The highest yield of winter wheat was provided on variants with a seeding rate of 5.0 million
pcs/ha and a food background of N4,9PgoKge, amounting to a pair of 6.11 t/ha, for peas 5.35 t/ha.

Pure steam remains an effective precursor of winter wheat, providing the highest grain yield.
However, in the conditions of the intensification of agricultural production, in our opinion, peas can be-
come a promising precursor of wheat. The decrease in grain yield after this leguminous crop by 10.0-
11.9% can be economically compensated by obtaining additional products with the annual use of the
production field with the improvement of its soil fertility and phytosanitary conditions.
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The research was carried out within the framework of the state task on the topic No. FNMW-2022-0013
"To create lines, varieties, hybrids of vegetable, melon and industrial crops with a given set of
economically valuable features and to improve the elements of zonal agrotechnologies of their cultivation
in irrigated conditions of the Lower Volga region” (Reg. no. 1021060307591-3-4.1.1) budget financing
programs for 2022-2024 Ministry of Science and Higher Education of the Russian Federation

Introduction. Tomato is the main vegetable crop in Russia, but when cultivating it, the most labor-intensive
process is harvesting (up to 70% of total costs), so the need to replace manual fruit harvesting with mecha-
nized harvesting is obvious, which requires specialized varieties. VNIIOOB has been studying breeding ma-
terial for a long time in accordance with the requirements of mechanized harvesting, on the basis of which
varieties have been created. The purpose of this work is to study the created new tomato varieties for suit-
ability for mechanized harvesting. The task is to study groups of tomato varieties bred by VNIIOOB and se-
lect them in accordance with the requirements of mechanized harvesting. Novelty — for the first time, new
varieties bred by the institute have been assessed for their suitability for mechanized harvesting. The rele-
vance of the work carried out is that the cultivation of selected varieties with mechanized harvesting will
reduce labor costs by up to 70%. Object. Tomato varieties of two types: 18 — Bulldog, Avdeevsky, Astra-
khansky, Khors; and 12 — Torpedo, Malinovka, Orange Avuri. The work was carried out using appropriate
methods. The suitability of varieties for mechanized harvesting was studied based on the yield yield and the
physical and mechanical properties of the fruit. Research results. According to the studies, the most suita-
ble in terms of fruit ripening friendliness (variety 18) was the Astrakhan variety — 75.9% of mature fruits. In
variety type 12 (Torpeda, Malinovka and Orange Avyuri), the ripening friendliness varied from 81.7 to 89.6%,
which is higher than the varieties variety type 18 by 1.2 times. The highest ratio of fruits to tops weight was
observed in the varieties Torpeda and Orange Avyuri — within 9.2 — 12.6. Fruit separation is better in the
Orange Avyuri and Torpeda varieties — 1.28 — 1.42 kg. The most durable skin was characteristic of fruits of
variety type 12, which amounted to 238.0 — 290.0 g/mm2, and their resistance to crushing was 4.9 — 6.2 kg;
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