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The study was carried out in accordance with the research work plan: “Development of scientifically
based parameters of productivity of agrocenoses with improved quality indicators of crop production
based on forage crops, the use of new technological methods for improving the types of crop rotations,
the use of methods for long-term yield forecasting for farms in the steppe zone with different levels of
intensification and specialization in conditions of a changing climate and increasing anthropogenic
impact (No. FNWZ-2022-0014)" for 2022-2024. FSBSI FSC BST RAS

Abstract
Introduction. Increasing moisture availability in rained conditions is an important task of agricultural
production. The intensity of drought is associated with a deficit of soil moisture at the beginning of the
plant growing season, resulting from a lack of precipitation in the winter-spring period. Snow retention
is an effective method of accumulating moisture in the soil, allowing an additional accumulation of up to
30 mm. Target. Determination of the influence of various types of steam on moisture reserves and soil
density in the unstable arid conditions of the Orenburg Cis-Urals. Object of study. Soil, various types of
steam. Materials and methods. The soils of the experimental plot are southern carbonate medium-
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thick heavy loamy chernozems with a humus content in the 0-30 cm layer of 3.2-4.0%. The experiment
was launched in 2007-2022 at coordinates 51.7751250 N. 55.3065470C east. The volumetric mass of
the soil increases from 1.14 g per 1 cm3 to 1.39 g per 1 cm3 in the 0-150 cm layer. Results and con-
clusions. Over the course of 16 years of research, the largest amount of snow (36 cm) accumulated in
the black fallow with the sowing of sunflower curtains. When applying soil protection technology in oc-
cupied fallows in non-steel green manure and soil protection (with summer sowing of Sudanese grass),
a decrease in snow height with the option of using curtains sunflowers by 6.6 and 7.1 cm, respectively,
is noted. In soil-protective fallow, soil density increases due to the growing season of the fallow crop to
1.19 g per 1 cm3. In the green manure fallow, due to the plowing of above-ground organic matter, de-
compaction is noted and the volumetric mass was 1.13 g per 1 cm3. In green manure fallow, the soil
moisture content in a meter layer is higher than in soil-protective fallow by 23 mm and black fallow by
32 mm, due to its assimilation of autumn precipitation. Due to the large reserves of water formed in the
snow, it is recommended to use the black fallow option for sowing durum spring wheat.

The research was carried out in accordance with the research plan for 2022-2024. FSBSI FSC BST RAS
(FNWZ-2022-0014).

Keywords: types of steam, volumetric mass of soil, snow depth, water supply, snow density, percentage of
moisture absorption.
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YOK 631:631.4(470.56)
BJIMAHUE PA3JINYHBIX BUAOB MNMAPA HA BJIATO3ANACbI U NMIOTHOCTb NOYBbI
B YCITOBUAX CTENHOW 30HbI FOXXHOIO YPAIA

Ckopoxogos B. 10., kaHOudam cesibCKOX035UCmMBEHHbIX HayK, 8€0yuuli Hay4YHbIl compyOHUK
3eHkoBa H. A., kaHOuGam cesibCKOX035ICMBEHHbIX HayK, cmapwuli Hay4YHbIl compyOHUK
CkopoxopoBa E. H., couckamens

@IBHY «®edeparbHbill Hay4YHbIl UeHmp buoioau4ecKux cucmem u aepomexHoroauti Poccutickol akalemuu Hayk»
2. OpeHbype, Poccutickas ®edepayusi

UccnedoeaHue ebINnonHeHo 6 coomeemcmeuu ¢ niaHoM Hay4YHo-uccredoeamenbCcKol pabomsbi:
«Paspabomka Hay4HO-060CHOGaHHLIX NapamMempoe NPoAyKMuU8HOCMU a2pPoyeH0308 C Yiy4YWeHHbIMU
nokasamensmu kayecmea npodyKyuu pacmeHueeodcmea Ha 0CHOE8e KOPMOELIX Ky/ibmyp, MPUMeHeHUs
HOBbLIX MeXHOosI02UYeCKUX NPuéMoe cogepuieHcmeogaHusi U008 cee0060pPoMmMoe, UCNosib308aHuUs
Memodoe A0s120CPOYHO20 MPO2HO3UPOBaHUS ypoxaliHocmu 01151 X03s1licme cmerHol 30HbI C Pa3iuYHbIM
ypoeHeM UHMeHcuuKayuu u creyuanusayuu e ycroeusix U3MeHsIrou,e20cs Kiiumama u Hapacmarouwe2o
aHmpormno2eHHo20 eo3delicmeus (Ne FNWZ-2022-0014)» Ha 2022-2024 22. ®I'BHY ®HL 6CT PAH

AKTyanbHOCTb. [MoOBbIWEHME BNaroobecne4eHHOCTN B BOrapHbIX YCIOBUSAX SABMSIETCA BaXXHON
3ajaven CenbCKOXO3AMCTBEHHOro npou3soacTBa. MIHTEHCMBHOCTb 3acyxu CBf3aHa C edULUTOM NoY-
BEHHOW BNarn B Hayane BeretauuMu pacteHun, obpasoBaBlIMMCS M3-3a Hegobopa 0CagKoB B 3UMHE-
BeceHHUn nepuod. CHero3agepxaHne — a(pPEeKTUBHbIN NPUEM HAKOMNEHMSA Brarn B No4yse, NO3BONS-
IoWnn gononHuTenbHo Hakonutb Ao 30 mM. Llenb. OnpegeneHne BAUSHMA pasnuyHbIX BUAOB Napa Ha
Bnarosanacbl ¥ NAIOTHOCTb MNOYBbl B HECTabunbHO 3acyLwnumBbIx ycrnosuax OpeHbyprckoro MNpeaypanbs.
O6BbekT uccnegoBaHuA. [oysa, pasnuyHbie Buabl napa. Matepuanbl u metoAabl. [104BblI ONbITHOrO
yvyacTka — YepHO3EMbl l0XHble KapboHaTHble CpefHEMOLUHbIe TAXENOCYrNMUHUCTLIE C coAepKaHuem
rymyca B crnoe 0-30 cm — 3,2-4,0%. OnbiT 3aknagbiBancad B 2007-2022 rogax B KoopauHaTax
51.775125°.w. 55.306547°C B.n. O6bLEMHaAA Macca no4sbl yBenuumsaetca ¢ 1,14 r Ha 1 cm® 0o 1,39r
Ha 1 cm® B cnoe 0-150 cm. Pe3ynbTaTbl n BbiBOoAbl. B TeyeHne 16 net nccnegoBaHmi Hanbonbliee
KonmyecTBO cHera (36 cM) HakannuBanocb B YEPHOM Napy C MOCEBOM KYSIMC U3 NOoACONHeYHuka. MNpu
NPUMEHEeHUN NOYBO3aLLMTHON TEXHONOMMWU B 3aHATbIX Napax B 6e3KynUCHbIX cuaepanbHbIX U No4Bo3a-
LWATHOM (C MEeTHMM MOCEBOM CyOaHCKOMW TpaBbl) OTMEYaeTCs CHUXEHMEe BbICOTbl CHera C BapuaHTOM
MCMosb30BaHUS MOACOMHEYHMKOB Kynuc Ha 6,6 n 7,1 cM cOOTBeTCTBEHHO. B moyBo3awmMTHOM napy
yBENMYMBaEeTCH NAOTHOCTb MOYBLI 32 CHET Beretaumm naposaHumatowen Kynetypbl 4o 1,19 r Ha 1 cm®,
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B cugepanbHOM napy 3a CHET 3anallkym Ha3eMHOW OpraHn4eckon Macchbl OTMeYaeTcs pasynnoTHEHUe u
06bEéMHas macca coctasuna 1,13 r Ha 1 cm®. B cuaepanbHOM napy cofepx aHue NOYBEHHOW Brarv B
METPOBOM CIiO€ BbillEe, YeM B MNOYBO3ALMTHOM Ha 23 MM M YEPHOM Ha 32 MM, 3a CHET YCBOEHUSA UM
OoCeHHMX ocafkoB. B Buay 6onblimx 3anacoB ob6pas3oBaBLUIECHA BOAbl B CHEre B BapMaHTe YEPHOro Ky-
FNINCHOro Napa pekoMeHAyeTCs UCMOoSfb30BaHWe ero noj noces ApoBoN TBEPAON MNLLUEHMULbI.

MccnenoBaHus BbiNOMHEHbI B cooTBETCTBUM € ninaHoM HUP Ha 2022-2024rr. ®r6HY ®HL| BCT
PAH (FNWZ-2022-0014).

Knroyeebie cnoea: sudbl napa, o6bEMHass Macca ro4yebi, 8bicoma CHeaa, 3arnac 600bl, Mniom-
HOCMb CHeaa, MPOoUEHM yCB8OEHUS 81azul.

Lintnposanume. Ckopoxogos B. 1O., 3eHkoBa H. A., CkopoxogoBa E. H. Bnuaxnve pasznnyHbix BugoB napa
Ha Bnaro3anacbl U NIIOTHOCTb MOYBbI B YCITOBUSIX CTEMHON 30HbI KOxHOro Ypana. M3secmus HB AYK. 2024.
3(75). 104-112. DOI: 10.32786/2071-9485-2024-03-12.

ABTOpCKVIﬁ BKnaa. Bce aBTOpbl HaAcToALlero nccnenoosaHna npuHMManun HenocpencTtBeHHoe yvyactue B niaHunpoBa-
HWUWU, BbINONTHEHUN UNN aHann3e OaHHOro nccrnegoBaHusA. Bce aBTOpbI HaCTOFIIJ.I,eVI CTaTbn O3HAKOMUIUCb C NpeacTaB-
NNEHHbIM OKOH4YaTesnbHbIM BapuUaHTOM U 0}:;06p|/|n|/| ero.

KoHdnukT nHTepecoB. ABTOpbI 3asiBNSAOT 06 OTCYTCTBMM KOH(PNMKTA MHTEPECOB.

BBeneHune. B 30He HeyCTOMYMBOro YBRAXHEHWUS perynupoBaHue BOAHOMO pexunma
HanpaBneHO Ha MakCUMarnbHOEe HaKoMnmneHe Bnarv B NoYBe 1 paumoHanbHOe eé UCMoNb30BaHue.
B nocnegHve rofpl, B CMOXUBLUMXCA YCMOBUSAX AeduumTa NOYBEHHOW BriarM U atMocqepHbIX
ocagkoB HeobXoauMO yaensTb BHMMAHWE COXPAHEHMIO M HAKOMMeHUo €€ 0CcoBeHHO B OCEHHe-
3MMHUI N BECEHHMI Nepuodbl. [ononHeHne 3anacoB NOYBEHHOWN Bfiark 3a CYET OCEHHUX OOXKAEN
He Bcerga CyLeCTBEHHO B CBA3M C cocpenoTounBaHnem B BepxHem (0-30 cm) cnoe. bBonee rny-
bokoe npomaymBaHue noysbl A0 1-1,5 METPOB NPOUCXOAUT 3a CHET 3UMHMX ocagkos [1, 2]. He-
pPaBHOMEPHOCTb B NOCTYMSIEHNN OCAAKOB MO BpEMEHaM roga Ansi Bcex 3emriefenbles aBnseTcs
npo6rnemon. lNoBbiweHne BnaroobecnedeHHOCTN B BOrapHbIX YCrOBUSAX BaXKHad 3ajadva cenb-
CKOXO3SAMCTBEHHOro Npou3BoacTea [3]. BakHbiM ycnoBuem MNOBbIWEHUS MPOAYKTUBHOCTU Cefb-
CKOXO3SANCTBEHHbIX PaCTEHUIN SBNSAETCS MAOTHOCTb NoYBbl. CHUXKEHME YPOXXaWHOCTU Ha ynnoT-
HEHHOW NOYBE COMPOBOXAAETCSA MOHMXKEHHbIM KONMYECTBOM MpOoAyKTMBHOM Bnaru. Npn ymeHb-
LEHMM NSIOTHOCTM NOYBbI MOBLILAETCHA pacxon BoAbl 3a CHET ucnapeHus [4, 5]. B 3oHe ¢ Hepo-
CTaTOYHbIM YB@XHEHNEM OIS NONYYEHMS YCTONUMBLIX YPOXKAEB CEIbCKOXO3ANCTBEHHbIX Kyrb-
TYp Heobxoaum npuém cHeroHakonneHus [6]. MIHTEHCMBHOCTb 3acyxu cBA3aHa C AeduLUTOM
NOYBEHHON Bfaru B Havane BeretauuMm pacteHuin, obpasoBaBunMmcsa n3-3a Hegobopa ocagkoB B
3MMHe-BeCEeHHUIn nepunog. B aton cBA3n Heobxoamm Npuém, cnocobCTBYHOLMIN MakCUManbHOMY
HAKOMSEHNIO 3UMHUX U BECEHHWUX OCafKoB. [aHHbI NpMEM CnocobCTBYET BNaroHaKOMEHUO U
COKpaLLeHunio rnybuHbl NpoMep3aHnsa noysbl [7]. Tak, TpeTb BbiNaBLUMX 0CafakoB B Bonrorpagckon
obnactn npuxogmtca Ha 3uMHee Bpems roga [8]. B ycnosusax OpeHOypxba B XONOAHOE BpeMs
Bbinagaet o1 30 o 45% rogoBor CyMmbl OCadKoOB B BUAE CHera, B CBA3W C 9TMM CHerosagepxa-
HUe — adhPeKTMBHbIN MPMEM HaKonmeHms Bnarn B novse. 3a CHET HEro MOXHO HAKOMWUTL AONOS-
HUTeneHo 0o 30 MM NpoayKTUBHOW BRarn. OhPeKTUBHBIM MPUEMOM 3a4epXKaHUS CHEXHbIX Mace
SIBNAETCS NoceB Kynuc. B 4épHOM napy Kynucbl U3 NOLCOMHEYHMKA CNOCOOCTBYIOT YBENNYEHMWIO
CHEXHOTO MOKPOBa MO CPaBHEHMIO C MOYBO3ALLMTHBIM U cuaepanbHbiM, YTO CO34aéT Grnaronpu-
ATHbIE YCNOBWA ANSA MOBbLILEHHOW BrnaroobecneyeHHoCTU pacTeHui B cpegHem Ha 11,4 cm [9,
10, 11, 12]. NpenmyLLecTBO KYSIMCHbIX PaCTEHNN OTHOCUTESNBbHO TEXHONOrMK 6e3 Kynuc nposens-
€TCs B MarioCHEXHble 3MMbl, TaK Kak 3Ha4YMTesfbHO yBENMUMBaETCA Briarosanac noysbl. 1o gaH-
HbIM Be3eHYyKCKOM OMbITHOM CTaHUMWN YPOXANHOCTb O3UMOWN MLUEHMLbI NO KYNMCHOMY napy npe-
Bbicuna Ha 3,4 u/ra. Mo mHoroneTHum gaHHbiMm HUMCX KOro-BocToka, Ha ydacTkax CHeroHakor-
neHuns (NoceB KySnc) ypoXXamHOCTb 03MMOM NLEHWLbI Bbille Ha 5,6, o3umon pxxu — Ha 4,1 apoBon
nweHuubl Ha 3,4 u/ra, Yem Ha KoHTponbHbIX [13, 14]. Mo gaHHbIM OpeHbyprckoro HANCX npwu
noceBe Kynuc Ha napoBOM nosie npubasBka ypoxXalHOCTU O03MMON pxu cocTaBuna 3,9 L c 1 raB
BMOY WMCNOSb30BaHUA AOMOMHUTENBbHO HakonsieHHbIX 25-30 MM nodseHHown Bnaru [15]. Bnax-
HOCTb M MAOTHOCTb MOYBbI — 3TO ABa NokasaTterns, KoTopble Mexay cobon B3anmocBasaHbl. [pu
©onee BbICOKOM YpOBHE yBMaXXHEHWsI NNOTHas NoYBa BCerga Nydlle KpowwnTcs, Yem pbixnasi, U B
9TON CBA3W YCTaHOBIiEHa onTMManbHaa oO0bEMHas mMacca, cosfatollasi brnaronpusitTHele YCrnoBus
Nno BOOHO-BO3AYLLHOMY PEXUMY NoYBbI. [N YepHO3EMOB OObLIKHOBEHHbLIX cpeaHero NoBosmkba oHa
coctaBnset ot 1,0 no 1,2 r/CM3, IOXKHbIX U TEMHO-KawTaHoBbIX — oT 1,2 oo 1,3 rlem® [16, 17]. B
OpeHBYprckoii 061acTy Ha KKHBIX YepPHO3EMaX NMOTHOCTb NoYBbI cocTaensieT 1,14-1,22 riem®[18].
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[Mpu yBennyeHnr NNOTHOCTU MOYBbLI NPOUCXOAUT CHUXEHUE CKOPOCTU ounbTpauumn u, no
Mepe YNIoTHEHUS, BOAOMNPOHMLAEMOCTb CHMXKaeTCcsa npakTnydeckn o Hyna [19, 20, 21]. OcHos.-
HYIO ponb B (hOPMUPOBAHUN YPOXKAMHOCTU CEITbCKOXO3ANCTBEHHbIX KYNbTyp 3aHMMaeT arpodu-
3M4YecKoe COCTOSIHME MaxOTHOro criost NoyBbl (06BEMHAA Macca), Bnudollee Ha Brnaroobecne-
YEHHOCTb pacTeHun [22, 23].

Llenb paboTbl — onpeaenutb BRMsHWE pasnuyHblX BUAOB Napa Ha Brnarosanachl 1 nnoT-
HOCTb MOYBbI B 3acyLUnmBbIX ycrioBuax OpeHbyprckoro MNpeaypanbs.

MaTtepuanbl n metoabl. [lonesble OMbIThbl 3aKnagbiBanucb Ha CTauMoHape oTaena 3em-
nepenvs n pecypcocteperarowmx TexHonornn PreHY «PepepaneHbli HayYHbIA LEHTP Guono-
rMYEeCcKNX CMCTEM W arpoTexHornorni» B cene HexuHka OpeHbyprckoro panoHa OpeHbyprckon
obnactu ¢ 2007 no 2022 rop B koopauHaTax 51.775125°c.11.55.306547°s.4.

[MoyBa OMbLITHOrO y4acTka — YEPHO3EM HOXKHbIN KAapOOHATHbLIN CPEeaHEMOLLHbIA TAXKENOCy-
FMMHUCTBIA. YepHO3EM 0XKHbBIA XapakTepuayeTcsl cogep)kaHnem rymyca B naxotHoMm (0-30 cm)
cnoe noyssbl 3,2-4,0%, obwero asota — 0,20-0,31%, obwero docgopa — 0,14-0,22%, [octynHo-
ro ¢poccopa — 1,5-2,5 mr n oé6meHHoro kanusa — 30-38 mr Ha 100 r noyBbl, pH no4YBEHHOrO pac-
TBOpa — 7,0-8,1. Cymma MOrnoLwéHHbIX OCHOBaHMI He npesbiwaeT 39,1 mr/ake. Ha 100 r cyxon
noyYBbl.

OGBbEMHasA macca no4yBbl yBenuumeaeTca ¢ 1,14 r Ha 1 cm® B naxoTHom 70 1,39 r Ha 1 cm®
B cnoe 0-150 cm. HaumeHbluas nonesas Bnaroémkoctb B criosax noyvsbl 0-100 cm, 0-150 cm co-
ctasndaet 297 mm (27,1%) n 389 mm (25,4%) cooTBETCTBEHHO.

MakcmMmarnbHast MOLLHOCTb CHEXHOrO MoKpoBa B cepeauHe mapTta gocturaet 45-50 cm,
cpeaHasa rnybrHa npoMep3aHus NoYBbl cocTaenseT 65-83 cm.

[MaBHbIM HEQOCTATKOM KnMMaTuyecknx ycnosumn B OpeHByprckon obnactu SBngaoTcs Yer-
KO BbIpaXXe€HHas 3acyLUNMBOCTb U pe3kast KOHTUHEHTANbHOCTb, MPOSIBNSAOLWAACA HE TONbKO B 3Ha-
YNTENBHBIX CE30HHBLIX, HO U CYTOYHBLIX KonebaHuax Temnepatyp. bonbliasa rogosas amnnutyada
TemnepaTypbl Bo3ayxa (pasHOCTb Mexady cpefHUMU TemnepaTypamm camoro TEnoro U XonogHoro
MecsLeB) ABNSETCA OAHUM M3 rnokasaTenen KOHTUHeHTanbLHOCTU knuMaTa. [orogHble ycnosusi B
HaLUMX 3aCyLUMMBbLIX YCMOBUAX UrpatoT OCHOBHYHO pOrib B POCTE, pasBUTUM U (OOPMUPOBAHNA YPO-
Xasi, a B HEeKOTopble OCTPO3acyLUNMBbIE rofbl YPOXKanHOCTb CENbCKOXO3ANCTBEHHbLIX KyrbTy Mof-
HOCTbIO 3aBUCUT OT HUX. B Takue roabl ypoBeHb arpoTexHuku, cuctema obpaboTku, npealecTBeH-
HWKN CBOAATCA NPaAKTUYECKM K HymMo. B BapmaHTax ¢ YEpHbLIM U cuaepanbHbIM NapamMy NpoBoau-
nacb rnybokas oTBaribHas Bcnawka. B novsosawmTHOM napy nocrie yoopku CydaHCKon TpaBbl
npumeHsinack nnockopesHas obpaboTtka. Kynuncel n3 nogconHevHuka BbiceBanuch cesnkon C3M1 —
3,6 TPEXCTPOUHO, C 3a4EeNKON Ha rNybuHy 6 CM C NOCNeayLWMM NpUKaTbiBaHUEM.

3anacbl BoAbl B CHere onpefensnu B KOHUE 3UMbl — Hayane BEeCHbl nepes MacCoBbIM
CHerotasHmeMm. TONLWMHY CHEXHOro NOoKpoBa 3amepsanu B 50-Tn Toukax, NfoTHOCTb B 10-TK Tou-
Kax OensHKn BeCcoBbIM cHeromepom. O6bEMHan Macca NoYBbl ONpeaensnack METOA0M PEXYLLMX
koney no H. A. KaunHckomMy B 5-Tn KpaTHOM MOBTOPHOCTM MOCSIOMHO C UHTepBanom B 5 cM Ha
rnybuHy naxotHoro crnost 0-30 cMm B CpoOK, coBnagaroLunin ¢ onpeaernieHnemM BraXXHOCTU NOYBbLI.
O6Lwas nopucTocTb NOYBbI ONpeaendnach pacHéTHbIM MeToaom [24].

Cxema onbita. 1. [1ap YépHbIA KYNUCHBIA Nog o3uMble; 2. [1ap YépHbIN KyNUCHBIN NoA
SApOBYLO TBEPAYIO nweHunuy; 3. MNap NoYBO3aWNTHBIN (3aHATLIN NETHMM NOCEBOM Cy4aHCKOW Tpa-
Bbl); 4. Map cmaepanbHbIn (0BEC + ropox). OnbIT 3anoXeH B YeTbIPEXKPATHOM MOBTOPHOCTM.
Pa3smep onbITHbIX gensHok coctaBun 14,4 x 90 m.

PesynbTatbl uccnepgoBaHusa. B pesynbtate 16 neTt uccnegosaHuin B BereTauMOHHbIN
nepuos OTMeYyaeTcs cpedHee yBenuyeHue TemnepaTypbl Bo3ayxa Ha 1,9°C B cpaBHeHWM C
CpeaHEeMHOroneTHMMM gaHHblMK. Mo Mecauam cpegHee npeBbILLEHNE TEMMNEPATYPHOrO pexuma
cocTtasnsieT: B Mae 1,6, uiorHe 1,4, uone 1,3, asrycte 2,5°C (tabnuua 1). Cymma ocaakos 3a Be-
reTaunoHHbI Nepnoa B CpeaHeM 3a roabl nccrnegoBaHmi coctasuna 115 M, 4TO MeHbLLE HOPMbI
Ha 40 MMm. Yncno cyxoBenHbIX AHEN B cpeHeM 3a robl uccnegoBaHuii NpeBbILIaeT cpeaHEMHO-
ronetHee 3HayeHue Ha 14 gHen (B nepuop Beretaumm nonesbiX KynbTyp).

O heKTMBHBIM NMPUEMOM HaKOMMEHNE CHEra B 3acCyLUNMBbIX YCIIOBUSX SABNSAETCHA NOCEB
KyNUCHbIX pacTeHui. B Hawmnx nccnegosanusax B TedyeHme 16 net Hambornbllee KOnmMy4ecTBO CHe-
ra (36,7 Mm) B YEPHOM Napy NoOA APOBYHO TBEPAYIO MLLEHULY C BLICEBOM KYNINUC M3 NOACONMHEYHM-
Ka (Tabnuua 2).
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Tabnuua 1 — MokasaTenu TemnepaTypbl BO34yxa, BbiMaBLUNX OCAAKOB 1 YMCHa CyXOBEWHbIX AHEN
(2007-2022 rogbl)
Table 1 — Indicators of air temperature, precipitation and number dry days (2007-2022)

5 -
TeMHeptaTypa Bos,qy>ia, C/Air Ocagku, mm / Precipitation, mm
emperature, °C Uneno
3a mecsy, / per month cyxo-
CpegHee cpen- BENHbIX
3HayeHwe / Hee 3a cpeanee | nuep /
Medium Maii / | iioHb / | Wionb / |aBrycT / Bﬁ;?g?' Maii / | VioHb / Wionb / |aBrycT / 125;;6; Number
May | June | July |August Vegetati May | June | July |August Vegetation %fadry
on average ys
average
3a roabl
ncecnepno-
ga”””’ 16,6 | 21,1 | 232 | 225 | 21,0 | 35 | 28 | 29 | 23 115 70
ver the
years of
research
MHoronet-
Hee / 15,0 | 19,7 | 21,9 | 20,0 19,1 41 39 41 34 155 56
Perennial
OTknoHeHwne /
Deviation +16 | +1,4 | +1,3 | +25 +1,9 -6 -1 -12 -1 -40 +14

Tabnuua 2 — BeicoTa cHera, NIOTHOCTb W 3anackl BOAbI B HEM B 3aBMCMMOCTM OT Buaa napa 2007-2022 rr.
Table 2 — Snow height, density and water reserves in it, depending from the type of fallow 2007-2022

Map 4épHbin / Black fallow Map 3aHaTbin / fallow used
nog sIpOBYHO
Mokasatenu / Indicators noa o3nmble / TBi?AAyK; POL:_Je' MouBo3awmTHbIV | CuagepanbHbIn /
for winter crops vy / soil-protective green manure
spring durum
wheat
BuicoTa cHera, cm / 34,3+9,77* 36,7+11,5% 29,6+7,93* 30,1+9,11*
Snow height, cm
3
flnotHocTs crera, ™/ 0,23£0,07* 0,23£0,07* 0,23£0,08* 0,210,07*
Snow density, g/m
3anacsbl Boabl B cHere, MM / * * * *
Water reserves in snow, mm 85,9+38,8 95,2454 ,1 73,4+28,8 69,0+25,6

MpumevaHue: * — Owmnbka cpegHen apudmeTnHecKkomn
Note: * — Error of the arithmetic mean

B cuaepanbHOM 1 NOYBO3aLMTHOM Napax BbiCOTa CHera Hmxe, YeM B YEpPHOM, Ha 6,6 1
7,1 cM c 3anacamMmu BoAabl B cHere Ha 26,2 n 21,8 MM coOTBETCTBEHHO. [1NIOTHOCTbL CHera no BCem
BapuaHTam npakTMdeckn ognHakoBa u coctaensna 0,23 r/Ha 1 oM.

Ha pucyHke npuBeaeHa Temneparypa Bosayxa (°C) v ocagku B (MM) BereTtaLlmoHHOro ne-
puoaa 3a rogbl NPOBEAEHNS OMNbITOB.

paduyeckoe n3obpaxeHne pucyHka 1 NoaTBepXaaeT, YTO BbiNaBLUME OCafKM OKasbiBa-
0T BIIMSIHWE HA BENWYMHY TemnepaTypbl BO3gyxa B Nepuod Beretaumm ceribCKOXO3SNCTBEHHbIX
KynbTyp. Tak Ha npumepe 2010 n 2021 roga oTMeYaeTCs HauMeEHbLUEE KONMMYECTBO BbiMaBLLMX
0CaJKoB, KpMBas TeMmnepaTtypbl BO3ayxa MMeeT paanarnbHO NPOTUBOMOSOXKHOE BbICOKOE 3HaYEHME.

B noyBo3alumMTHOM napy nocre ckalmMBaHWs CyAaHCKOW TpaBbl OCTaBMANM Kynucbl U3 eé
pacTeHun (He cKoleHHbIM). B BapnaHTe ¢ no4YBO3aLUTHBIM NAapoOM OTMEYarochb CHMXEHNE BbICO-
Tbl CHEra u 3anacoB BoAbl B HEM BBMUAY XPYNKOCTU U NIOMKOCTU KYNMUC U3 pacTEHMIN CyOaHCKON
TpaBbl, 3aMETHO YCTynaoLLlen MOLLHbIM pacTeHMsaM MOACONHeYHnKa. B cugepansHoM napy npu
npoBedeHNN OTBaNbHOM BCMNALLKX CKNagblBajfiCb aHanorMyHble BapuaHTbl C NOYBO3aLLUTHBIM
napom Mo rnokasaTensm BbICOThbl CHera U o6béma Boabl B HEM (Tabnumua 3).

Mocne cxopa cHera oO0bEMHasi Macca Ha Bcex BapuaHTax cocTtasuna 1,17 r/fcm®. Bnax-
HOCTb NMO4BbI BECHON B YEPHOM Napy noA o3umble coctasnana 156 Mmm B METPOBOM Crl0€ MOYBbI,
B NOYBO3ALLUTHOM U cuaepanbHoM napax 143 n 139 MM COOTBETCTBEHHO.
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PVICyHOK 1- TemnepaTypa BO34yXa U KOIM4eCTBO BbiNaBLUMX OCaAKOB 3a nepuoabl Beretauumn
(2007-2022 roabi)
Figure 1 — Air temperature and amount of precipitation during the growing season (2007-2022)

Tabnmua 3 — O6GbEMHasa Macca 1 BraXXHOCTb MOYBbI B BapuaHTax napoBoro nons (cpegHee 3a 2007-2022 rr.)
Table 3 — Volumetric mass and soil moisture in fallow field options (average for 2007-2022)
BapwuaHTbl onbiTa / Experience options
MokasaTtenu un Map 4épHbivi / Black fallow Map 3aHaTbin / fallow used
CpOK onpeperne- noa sipoByto TBEpP-
Hus / Indicators nog osumele / for | ayto nwenunyy / for | MoyBo3awmTHbIN / CupepanbHbii /
and period of de- winter crops spring durum soil-protective green manure
termination wheat
Vm W Vm w Vm W Vm W

Mocne cxopa
CHera B Havane
naposaHus / After
the snow melts at
the beginning of
the fallow
Mepen nocesom
CyOaHcKou TpaBbl /
Before sowing
Sudan grass
Mepen nocesom
o3umblx / Before
sowing winter
crops
Mepepn yxoaom
nawHun B aumy /
Before arable 1,16 90 1,01 124 1,05 81 1,03 113
land goes into
winter

HCPgs

1,17 156 1,17 153 1,17 143 1,17 139

1,15 145 1,15 147 1,15 137 1,18 125

1,14 132 1,14 136 1,19 101 1,13 98

Vm 0,61

w 19,79

MpumeyaHue: Vm — 06bEMHast Macca (r/cM®) B crioe 30 cwm.

W — BnaxHocTb no4sbl B crioe 0-100 cm (Mm)

Note: Vm is the bulk mass (g/cm3) in the 30 cm layer, W is the soil moisture in the 0-100 cm (mm) layer

Mepen noceBom cygaHckon TpaBbl 06bEMHas macca Mno4Bbl CHIWKaeTCA B pesynbTarte
NPOBEAEHUSI MexaHW4Yeckoi 06paboTku (KynbTvBaumm) 1 coctaensieT 1,15 r/cmM® no Bcem Bapu-
aHTaMm onbiTa. B aTOT nepnog oTMevaeTcst CHKEHUE MOYBEHHOW BrarM BO BCEX BapuaHTax 3a
CYET ucnapeHus.

Mepen MOCEBOM O3NMbIX KyNbTYP B BapUaHTe ¢ YEPHBLIM NapoM 0OBbEMHAs Macca cocTaBuna
114 r Ha 1 cM’. B cugeparnbHOM napy 3a CuéT 3anamKM OpraHN4ecKkon Maccbl OTMeYaeTcs
pasyrnroTHeHue, N 06bEMHas Macca coctaBuna 1,13 r Ha 1 cm®. B onbiTe ¢ ﬂO‘-IBO3aLL|,VITHbIM napom
yBENUUMBAETCS MIOTHOCTb MOYBbI 33 CYET BereTaLum cyaHCKoi Tpasbl 4o 1,19 r/oem®. HaumeHbluasi
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(98 mm) BnaxxHoCTb No4Bbl Habnoganack B cngepanbHOM napy, YTo 00bACHSAETCHA NCMoSib30BaHWEM
NOYBEHHOW Brarn npy hoOpMMpoBaHUM cuaepanbHorM Macchl (OBEC + ropox). CHMXKeHne BNakHOCTU
NpoMCcXoauno 1 B No4Bo3awmMTHOM napy. B gaHHoM criydae nmouBeHHast Bnara pacxogosanachb Ha
POCT 1 pasBuUTUE CyAaHCKOM TpaBbl U B Nepuop, onpeaernerHus coctasuna 101 MM B METPOBOM crioe
noysbl. [epen yxoooM nawiHu B 3MMy NokasaTernb 06bEMHON Macchl MOYBbI CHUXKamNCA No BCEM Ba-
puaHTam onbITa 3a CYET I'IpOBe,EI,eHI/IFl OCHOBHOWN 06pabOTKM MOYBLI (32 UCKMOYEHNEM YEPHOro napa
nog o3vmbimMun) 1,16 r/cm®. BniaxHocTb METPOBOro Cros NOYBbI MO BapvaHTaMm orbiTa B YEPHOM napy
noA AAPoBYIO TBEPAYHO MLUEHNWLY U B MOYBO3ALMTHOM Mapy NpakTu4ecky ognHakosa (pasHuua B npe-
aene 9 mm). B cugepansHOM napy cogepkaHve NoYBEeHHOW Briar B METPOBOM CIiO€ Bblille, YEM B
NOYBO3aALLMTHOM Ha 23 MM 1 YEPHOM Ha 32 MM 3a CHET YCBOEHMWS MM OCEHHMX OCaaKOB.
3aknto4veHue. B 30He C He4OCTaTOUYHbIM YBNaXXHEHNEM AN MONy4YeHUs YCTOMYMBBIX YpOXKaeB
CenbCKOXO3ANCTBEHHbIX KynbTyp HEOOXOAMM MPUEM CHEroHakonsieHus, 3a CHET KOTOPOro MOXHO A0-
NoNHUTENbHO HakonuTb Ao 30 MM nNpogykTuBHOM Bnaru. B TedeHne 16 net nccnegoBaHun HaMbonb-
LLlee KonmyecTBO cHera (36 cMm) Hakannueanochb B YEPHOM napy (C BbICEBOM Kynuc) nof SpoByto TBEP-
ayto nwenuyy. MNpu npuMeHeHMn NOYBO3aLUTHON TEXHONOMMW B 3aHATLIX Mapax, B 6eCKynUCHbIX cu-
AeparnbHbIX Y MOYBO3ALLMTHBIX (C METHNUM MOCEBOM CyAaHCKOW TpaBbl) OTMEYaEeTCs CHWDKEHUE BbICOThI
CHera OTHOCUTENTbHO BapyaHTOB C MCMONb30BaHMEM MOACONHEYHMKOBBIX Kynmc Ha 6,6 n 7,1 cm coort-
BeTCTBEHHO. B cugepanbHom napay OoTMevaeTcs pasynsioTHeHMe 3a CHET 3anallky OpraHMYeckon Macchl
(o6BEMHaZ Macca 1,13 r Ha 1 cM”), B NOYBO3ALLMTHOM HaMNpoOTWB, YBENIMYMBAETCS NIOTHOCTb MOYBbI A0
1,191 Ha 1cm’ B pesynbTarte BereTau,mm naposaHvMaroLen KyrnbTypbl.

Conclusions. In an area with insufficient moisture, in order to obtain sustainable crop yields,
snow accumulation is necessary, due to which it is possible to additionally accumulate up to 30 mm of
productive moisture. Over the course of 16 years of research, the largest amount of snow (36 cm) ac-
cumulated in black fallow (with sowing wings) under spring durum wheat. When applying soil-
protective technology in occupied fallows, in uncultivated green manure and soil-protective fallows
(with summer sowing of Sudanese grass), a decrease in snow depth is observed relative to options
using sunflower fallows by 6.6 and 7.1 cm, respectively.

In the green manure fallow, decompaction is observed due to the plowing of organic matter
(volume mass of 1.13 g per 1 cm3), in the soil conservation fallow, on the contrary, the soil density
increases to 1.19 g per 1 cm3 as a result of the vegetation of the fallow crop.
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WUHdopmaumsa o6 aBTopax
CkopoxopoB Butanun HOpbeBuY, kaHaMOAT CENMbCKOXO3ANCTBEHHbBIX HayK, BEAYLUMA HAy4YHbI COTPYOHWK OTAena 3emnene-
nus 1 pecypcocbeperarolmx TexHonorni, defepanbHblil Hay4YHbIA LEHTP BMONorMyeckmx cuctem u arpotexHonoruii Poccuid-
ckon akagemun Hayk (Poccuiickas ®epepaums, 460051, r. OpeHbypr, np. MarapuHa 27/1).
3eHkoBa Hatanbsa AHaTonbeBHa, kaHAUAAT CENMbCKOXO3AMCTBEHHbIX HaykK, CTApLUMIA HayYHbIA COTPYAHUK OTAena 3emnene-
nvsa n pecypcocbeperarolmx TexHonorni. PefepanbHbIi HayyYHbIA LEHTP Bruonormyecknx cuctem u arpotexHonorni Poccuid-
ckon akagemun Hayk (Poccuiickas ®epepaums, 460051, r. OpeHbypr, np. MarapuHa 27/1).
CkopoxopoBa EneHa HukonaeBHa, covckatenb, oTaen 3emnefenvs n pecypcocbeperaolimx texHonorni, degepanbHbii
Hay4HbI LEHTp Buonornyeckmx cuctemM u arpotexHonoruii Poccuiickont akagemumn Hayk (Poccuiickast Pepepauus, 460051,
r. OpeHbypr, np. MarapvHa 27/1).
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Summary
The article presents the results of a study of the patterns of water consumption of spring wheat under the
influence of irrigation, forest plantings and fertilizers.
Abstract

The relevance of the study is determined by the need to identify the complex effect of irrigation regime,
forest strips and doses of mineral fertilizers on the productivity of spring wheat cultivated in the dry steppe.
The purpose of the study is to study the water consumption of spring wheat under the influence of forest
belts and mineral fertilizers in the irrigated dry-steppe Trans-Volga region. The object of research is the
fields of crop rotation with wheat in the Volga region. Materials and methods. The experiments were car-
ried out according to a three-factor scheme, which took into account the effect of mineral fertilizers, irriga-
tion and forest reclamation on the yield of spring wheat. Crop yield and water consumption were studied
according to the methods of DOWN, VNIALMI, B. A. Dospekhov, A. N. Kostyakov. Regression and correla-
tion analyses were performed according to B. A. Dospekhov using the programs Statistica, Scilab and the
MS Excel Table Processor Analysis Package. Results and conclusions. The growing seasons of the
spring wheat yield study ranged from arid to humid, so different irrigation regimes were used in irrigation
conditions: the irrigation rate ranged from 0 to 550 mm. Forest plantations without the use of fertilizers in
conditions of natural moisture provide a large increase in the yield of spring wheat compared to irrigated
areas: up to 28.9% in dry years, up to 3.0% in wet years. Average for 2018-2022 depending on the use of
irrigation and forest strips, fertilizers increased the crop yield at a distance from the planting 1H to 11.1%,
5H — up to 17.0%. The coefficient of water consumption of spring wheat among forest belts with an increase
in the dose of fertilizers decreases, regardless of the year's moisture level, in irrigated areas to 50.8%, in
non-irrigated areas — to 38.7%. According to statistical analysis, crop productivity and water consumption
are 87-98% associated with the use of fertilizers, irrigation and forest reclamation.
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