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OtpaxeHbl pesynbTathl noneebix onbiToB  2020-
2022 rT. N0 W3yYyeHW0 AENCTBUS SKCMEPUMEHTaNbHOM
npenapaTa, CO3[AaHHOTO Ha OCHOBE WBbIX OakTepui
Bacillus megaterium, Ha pocTOBbIE M NPOAYKTVBHbIE MOKa-
3aTenn SpoBOM MLUEHMLbI B ycnosusx Bonorogckon obna-
CT (onbITHOE none Bonorofckoro HayyHoro LeHTpa Poc-
CuCKON akagemun Hayk). B kavecTBe obbekta uccnego-
BaHMs BblOpaHa spoBas niieHuUa markas copta [apbs,
koTopas gonylleHa K Bo3aenbiaHuio B CeBepo-3anagHom
pervoHe. lNonyyeHHble B X04e MHOMOMETHEro Mccnenosa-
HWS pes3ynbTaTbl OEMOHCTPUPYIOT YBENUYEHWE BECOBbLIX
napameTpoB SPOBO MLIEHMLbI B TEYEHWe BCEro nepuoga
BereTauuy npu BHECEHWM npenapaTa, OCHOBA KOTOPOro
wramm B. megaterium B-4801. Tak, onbITHble BapuaHTbI
Mo MOKa3aTeno CyXol Macchl HAA3EMHOM YacTi pacTeHus
MPEB3OLLUNM KOHTPOMbHbIE Ha 6-55% B 3aBMCMMOCTU OT
hasbl Beretauun 1 roga uccnegosaqus. Momumo cyxoi
Macchbl Habmoganoch U yBenuYeHue acCUMMASLMOHHON
MOBEPXHOCTY OMbITHBLIX BAPUAHTOB. Y4YUTbIBAS, YTO BHECE-
HWe 9KCMEpUMEHTaNbHOTO npenapata cnocobcTBOBanNo
aKTVBM3aLMM pOCTa PacCTEHWIA SPOBOM MLUEHWLbI, ObIno
OXWAaemMo yBENuYeHne 1 3epHOBOI NPOAYKTUBHOCTY Kynb-
Typbl. [peBOCXOACTBO MO  3epHOBOW  MPOAYKTUBHOCTM
OMbITHOTO BapuaHTa Hag KoHTponem gocturano 5-10%,
npu 3TOM HabnKAanochk yBenuYeHe Macchl 3epHOBKM Ha
5-11%  noBbILEHMe KONMYecTBa NPOL4YKTUBHBIX Noberos
Ha 9-10%. B uenom, Bonee GraronpuaTHeIMKU ANs pocTa
pacTeHui U JerCTBUS MAKPOOPraHU3MOB OKasanuchb Bere-
TaumoHHble nepuogbl 2020 n 2022 rr., rae B OTNNYME OT

cyxoro u xapkoro 2021 r. Bbinano LOCTaTOMHOE Komnude-
CTBO OCafIKOB.

Keywords: wheat, dry weight, assimilation surface,
biological product, Bacillus megaterium, growth, grain yield.

This paper discusses the results of field trials conduct-
ed from 2020 through 2022 to study the effect of an exper-
imental product based on live bacteria Bacillus megaterium
on growth and productive indices of spring wheat under the
conditions of the Vologda Region (the trial field of the Vo-
logda Research Center of the Russian Academy of Sci-
ences). The research target was soft spring wheat of the
variety Darya released for growing in the North-West re-
gion. The findings of the long-term research show the in-
crease of the weight indices of spring wheat during the
entire growing season when applying the product based on
B. megaterium strain B-4801. For instance, the trial vari-
ants exceeded the control ones by 6-55% in terms of dry
weight of the plant aboveground part depending on the
growing phase and the year of the study. In addition to the
dry weight, the increase of the assimilative surface in the
trial variants was also observed. Taking into account that
the application of the experimental product contributed to
the activation of the growth of spring wheat plants, in-
creased grain yield of the crop was expected. The superior-
ity of grain yield of the trial variant over the control one
reached 5-10%, while there was an increase of kernel
weight by 5-11% and larger number of productive shoots
by 9-10%. In general, the growing seasons of 2020 and
2022 were more favorable for plant growth and microbial
action with adequate rainfall in contrast to the dry and hot
year of 2021.
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BeegeHue

MweHnya msarkas — NPoLOBOMNLCTBEHHASA W KOp-
MOBast KyNbTypa, 3epHO KOTOPOW HaXOaMT aKTUBHOE
npuMeHeHne B xneboneyeHnn, KOHAUTEPCKON K
MaKkapOHHOM NpoMbiLwieHHoCTH [1]. BereTatusHyto
Maccy MLIeHMLblI UCMOMb3YOT B KAa4YeCTBe 3eNeHHO-
ro KopMma, 4S8 NPUroTOBMEHUS CeHa, cuioca U ce-
HaXa, 3epHO MLeEHWLbl (ypakHbIX COPTOB — Ans
NPUroToBneHns kombukopma [2].

BereTauuoHHbIN Nepuos SpoBON MLUEHMLbI MST-
ko coctasnseT 85-115 gHen [1]. Mpu atom ans
NONyYyeHns OMTUMANLHOTO ypoxas Heobxoaumo,
4ToObI 06Las CymMa NONOXMTENbHBIX TeMnepaTyp
coctasuna 1500-1750°C. OnTumanbHoit Temnepa-
TYPOW NS NOSIBIEHNS BCXOL0B SAPOBOW MLUEHMLbI
ssnsetca +6...+12°C [3, 4]. OgHako pervoH uc-
CnefoBaHms Mo KNUMaTUYEeCKUM YCOBUAM OTHOCAT
K 30HEe pUCKOBAHHOrO 3emnegenus. B uenom, ypo-
aHOCTb 3EPHOBbIX KYNbTYP HAa TEPPUTOPUM HIKE
CpPeAHMX nokasatenen no crpaHe. B ¢BA3n ¢ aTUM
ovyeBMOHa NOTPEBHOCTb MPUMEHEHWSt LOMOMHM-
TeNbHbIX NPUEMOB U CPEACTB, KOTOPble CMOCOBHbI
MOBbICUTb 3EPHOBYI YPOXaNMHOCTb BO3[erbiBae-
MbIX B PETVOHE KYNbTYp.

YunTbiBasi COBPEMEHHbIE TEHAEHUMM nepexoa
K 9KOMOMMYeckn YMCTOMY arponpom3BOACTBY [5],
BCce Gonee BOCTpebGOBaHHbIM ABMSETCA MPUMEHE-
HWe B MpaKTWKe CENbCKOro X035MCTBa npenaparos,
CO3jaHHbIX Ha OCHOBE XMBbIX GakTepun wunm ux
MeTabonuTtoB [6], a Takke CTUMYNSITOPOB poOCTa
pacTeHuit [7]. Kpome TOro, MMkpobHbIe npenaparbi
CNocOOHbI MOBbILWATD YCTOMYMBOCTb PACTEHUI K
HeBnaronpusiTHeIM haktopam [8], 4T0 0COBEHHO
BaXHO AN YYBCTBUTENbHbLIX KYNbTYyp B 30HE pUC-
KOBaHHOTO 3emreaenus.

OfHUM M3 nepcnekTUBHBIX ANS arponpoun3Boa-
CTBa MWKPOOpraHu3moB sBnseTcs Bug Bacillus
megaterium, KoTopbl, obnagas CcnOCOGHOCTbIO
pacTBopsATb hocdop, ABnsSeTCs APHEKTUBHBLIM
moaudukatopom nouyssl [9]. M3BecTHo, YTO npes-
CTaBUTENN [aHHOrO BMAa CrMOCOBHbI OKasbiBaTb
BnaronpusTHoe AENCTBME Ha POCT W MPOAYKTUB-
HOCTb KynbTyp. Hanpumep, wramm B. megaterium
Q57-31 B BereTaumoHHbIX OMbITax NOBLICI BCXO-

XeCTb, aKTUBM3MPOBAI POCT W Pa3BUTUE pacTeHUM
Vigna cylindrica [10], a wtamm B. megaterium 501
GR cnocobetBoBan npubaske ypoxas kaptodens
Ha 11-17% [11].

Takum 0b6pa3om, uccnefoBaHus, HanpaBieHHbIe
Ha M3yyeHue OencTBUS MUKPOOHOro npenapata ¢
OCHOBOW B. megaterium Ha pocT 1 NPOZYKTUBHOCTb
NWeHULbl APOBOW, BaxHbl 1 akTyanbHbl Ana AlK
Bonoroackon obnactu.

Llenb paboTbl — BbISIBUTL U3MEHEHUS POCTOBbIX
NPOLECCOB W NMPOAYKTUBHOCTY Y MLUEHULbI MSTKOM
copta [lapbsi nyTemM NOCTAHOBKM OMbITa B NOSEBbIX
MenKOAENsIHOYHbIX YCNOBWAX MPW UCMOMb30BaHMM
9KCMepuMeHTanbHoOro npenapata «HatypocT-My,
OCHOBa KoToporo — xwuBble Oaktepun Bacillus
megaterium.

061BbeKTbI 1 MeToAbI MCcCneaoBaHuUA

[Mepwog npoBeaeHust nonesbIx onbiTos — 2019-
2022 rr., MECTO NMOCTAHOBKM 3KCMEPUMEHTA — NONe
6rm3 a. Qursateero (Bonoroackuin okpyr, Bonoroa-
ckas obnacTb). WccnepoBaHus NPOBOAMNNCL Ha
TUNWYHOM NS pervoHa NouBe — CpeaHecyrnuHu-
CTOi [ePHOBO-NOA30UCTON, C JOMYLIEHHON AN
BO3JeSblBaHUSA KynbTypod — SPOBOW MLIEHULEN
copta [lapbs.

Mpenapart, ucnonb3yembiit B paboTe, OTHOCUTCS
K 3KcrnepuMeHTanbHbIM 1 co3aaH komnanuen 000
«buotpod» (r. Cankr-MeTtepbypr). OcHoBa npena-
pata — xuBble baktepun B. megaterium wtamma
B-4801 B KonMyecTBe KNETOK He  MeHee
108 KOE/mn.

AKcnepuUMeHTanbHas YacTb

OnbIT BbIN NOCTABNEH MENKOAENAHOYHBIM CMO-
cobom (nnowagb AENsHKM cocTaBuna 2 M2) B Lwe-
CTUKpaTHOW noBTOPHOCTU. [loceB TecT-06beEKTa
NPOW3BOAWII BPYYHYIO B COOTBETCTBUWN C MPUHS-
TbIMX HOPMamy BbiceBa (5 MAH cemsH/ra). B pam-
Kax OfnbiTa OLEHMBANOCL AEWCTBME MUKPOBHOrO
npenapaTa B YCMOBWSIX OTCYTCTBUSI AOMOSTHUTESb-
HOTO MMWHEPanbHOMO MUTaHUsS WK NEeCTULMAHON
Harpy3ku. BHeceHWe aKcnepumeHTanbHOro npena-
paTa B MpoLecce NOCTAHOBKM OMbiTa OCYLLECTBIS-
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nocb ABaxabl: NPeanoceBHas WHOKYNALMS CEMSH
MLUEHULb! U OMPbICKUBaHWE BETETUPYIOLLEN MacChl
pacTeHuin B a3y KylieHus. Paboumin pactsop ro-
TOBUIM M3 pacyeTta 1 mn npenapata Ha 1 n Bogo-
NPOBOZHON BOZbI, B KAYECTBE KOHTPONS BbICTYNarna
BOAOMNPOBOAHAS BOAA.

OueHka poCTOBbIX METPUYECKUX M BECOBbIX Na-
PaMeTpOB MLUIEHULbl OCYLLeCTBAsANacL Tpu pasa B
npouecce Beretauum — B (has3ax KyLLeHuUs, KonoLle-
HUS 1 LBeTeHMs. 10 OKOHYaHMIO BereTauum aHanu-
31poBanu 3epHOBYK MPOAYKTUBHOCTb KYNbTypbl W
OCYLLECTBIANN aHanm3 CTpykTypbl ypoxas. OcHOB-
HOM UHCTPYMEHT N5 NPOBeAeHMs CTaTUCTUYECKOrO

aHanusa mnomnyyYeHHbIX B XO4E€ MONEBbIX OMbITOB
AaHHbIX — MS Excel 2010.
PesynbTaThbl uccnegoBaHUi u ux obeyxaeHue
MorogHble YCnoBWS BEreTauuoHHbIX Nepuogos
2020-2022 rr. owyTtumo otnmyanucs. Man 2020 v
2022 rr. Bblgancs xonogxeiM, a B 2020 r. — ewwe u
CbIPbIM, YTO HEraTWBHO CKa3blBANoCb Ha Nocese U
BCXOXECTU cemsH. B uioHe u uone Hambonee
CNOXHbIM oka3anca nepuog 2021 r. ¢ BbICOKAMU
TemnepaTtypamit ¥ HeOCTaTOYHbIM YBIAXHEHWEM.
B uenom, Hanbonee 6naronpusTHbIM C TOYKK 3pe-
HWS COOTHOLUEHUSI TemnepaTypbl U OCaAKoB OKa-
3ancs BereTaumoHHbli nepuog 2022 r. (tabn. 1).

Tabnuua 1
Mo20odHbIe ycnosus eezemauyUoHHbIX Nnepuodoe 20008 ucciedosaHus
8 okpecmHocmsix 2. Bonozobi 8 2020-2022 2e.
- Man WioHb Wionb Asryct
of
T,°C ocafku, Mm T,°C 0cafku, MM T,°C ocagku,mm | T,°C | ocagku, MM
2020 9,0 137,0 16,0 61,0 17,0 142,0 14,1 71,0
2021 12,1 65,0 19.1 31,0 19,1 27,0 16,0 139,0
2022 8,0 65,0 16,0 610 19,2 81,0 19,3 27,0
Hopma* 11,0 414 14,5 59,6 17,9 66,3 15,2 70,5

Mpumeyanue. *Hopma paccunTtbiBanach kak cpegHee 3Havenme 3a 2000-2019 rr.

[MpoBefeHHbIe NoneBble OnbITbl B yCroBusx Bo-
noroackon obnactu B LLENOM AeMOHCTPUPYIOT CXO-
XYH0 KapTUHY: M3y4yaeMblii MUKPOOHbIA Npenapat He
OKa3blBaET CYLECTBEHHOMO BIUSHWA Ha Konude-
CTBEHHbIE MOKa3aTenm (KONMYeCTBO BEreTUPYHOLLMX
W NPOAYKTWUBHBLIX NOBEroB, NIMCTbEB), OAHAKO OKa-
3blBaeT BECOMOE [ENCTBUE Ha M3MEHEHWE BECOBbIX
napameTpoB KynbTypbl. Hanpumep, pesynbTarthbl
nonesoro onbita 2020 r. AEMOHCTPUPYIOT, YTO yXe
B (pase KyLleHWs cyxas Macca pacTeHui OnbITHOrO
BapuaHTa npeB3oLna KOHTporb Ha 17%, B a3y
KonoweHunss — Ha 54%, a B (ba3y LBETEHUS — Ha
55%. B cyxom v xapkuit 2021 r. abconoTHble 3Ha-
YeHWs MO Cyxoi Macce, a TakkKe pasfuynst C KOH-
TPOMEM OKa3anncb MeHee BbIPaXEHHbIMU (BOCTU-
ranun 9-21%). B GnaronpusTHeld gnsg pocta pacTe-
HAW BereTaumoHHblin nepuop 2022 r. npenapat
«HatypocT-M» yBenuumn 3HayeHuss Cyxom Macchl
Ha 6-22% (puc.).

HakonneHue cyxoro BellecTBa, 6e3ycnoBHo,
CBS3aHO C MPOAYKTUBHOCTLIO (POTOCKHTE3a. JTO
cornacyeTcs u ¢ pesynotatamut OLEHKU acCUMuns-
LIMOHHOM MOBEPXHOCTM pacTeHust. Tak, cpegHss
nnowagb McTa npu UCnonb30BaHUM JKCNEepPUMeEH-

TanbHOro MUKPOBHOro Npenaparta B a3y LiBEeTeHMs
Bo3pactana Ha 34%. BeposTtHo, Gonblias nucTo-
Basl MOBEPXHOCTb MO3BOMSET OMbITHBIM PACTEHUAM
3a CYET NyuLlen aHeproobecneyeHHoCTH JocTuraTh
BonbLUMX pa3mepoB B NpoLiecce BereTaumm.

3epHoBasi MPOAYKTUBHOCTb MLUEHULbI  MSTKOM
copta [lapbs B ycrnosusix Bonoroackoin obnactu
pocturana 28,3-34,5 u/ra. lNpn 3tom npenapart
«Hatypoct-M» Ha 5-10% noBbiwan ypoxanHoCTb
n3y4yaemon KynbTypbl B ycrosusx Bomoroackou
obnactu. BaxHO, YTO CYL4ECTBEHHbIX pasfnyuii
[EenCTBMSA Npenapara BO BCe TpW roga uccrenosa-
HWS BbISBNEHO He ObINo: npenapat cnocobcTBoBan
YBEIMYEHMI0 Macchl 3epHOBKM Ha 5-11% npwm no-
BbILUEHUM KONMYECTBA MPOLYKTMBHbIX NOGEroB Ha
9-10% (Tabn. 2).

Kpowme Toro, B aHamnormyHbix UcCrnegoBaHusX, HO
C APYTUMM CeNbCKOXO3AMCTBEHHBIMU KyNbTypamu
AaHHbIA SKCepUMeEHTasbHbIN NpenapaTt okasblean
CXOXee POCTOCTUMYNMpYtoLLee AEUCTBUE U MOBbI-
CUN UX WTOTOBYIO MPOLYKTMBHOCTL [12, 13], uTO
NO3BONSIET FOBOPUTL O BbICOKOM MOTEHLUMane n3y-
yaemoro npenapata ans AlK peruoHa.
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Tabnuua 2

XossilicmeeHHass npodykmueHOCMb sipo8oll nweHuybl copma [apbs
8 ycnoeusix Bonozodckoli o6nacmu e onbimax 2020-2022 2e.

B KonuyectBo npoayktve- | Konuuectso 3epHoBok B | Macca 1000 ,
apuaHT o Macca 3epHa ¢ M2, T
HbIX cTebnen, Wt/m? Kornoce, LuT. 3EePHOBOK, I
2020 KoHTponb 226,3+28,2 39,4434 33,0+1,6 296,2+21,6
Harypoct-M 249,04171 37,434 36,5+1,1 311,7426,9
2021 KoHTponb 262,0+10,7 33,6+1,0 32,8+0,6 282,6+20,7
Harypoct-M 287,3£13,6 32,840,6 34,4+1.8 305,2+27,8
2022 KoHTponb 340,3+19,1 33,8+1,8 33,5+0,7 312,0£20,03
Hatypoct-M 371,0£21,1 33,0+1,2 35,7+1,0 344,5+28,50
3aknroyeHue Bubnuorpaduyeckunit cnucok
OKCNepUMEHTanbHbIN -~ MUKPOBHbIA  Npenapat 1. PactennesoactBo / . C. [lockinaHos,

«HatypocTt-M» B ycnosusix Bonoroackon obnactu
yBENUUMBaN 3epHOBYI MPOLYKTUBHOCTb SIPOBOM
nweHuubl copta fapbs Ha 5-10%. Kpome Toro, B
npouecce BereTauum Habnioganock yBennyeHue u
POCTOBbLIX MapameTpoB. Tak, B (pasy LBETeHWs
3Ha4YeHus Cyxou macchl Bospactanu fo 55%, a ac-
CUMUMALMOHHON noBepxHocTM — Ao 34%. Haubo-
nee CyLleCTBEHHbIE pa3nnums Obinn BbIpaXeHb! BO
BNaxHble BereTaumoHHble nepuogbl (2020 w
2022 rr.).
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NPOAYKTUBHOCTb COU NMPU rMYBEOKOM PbIXIIEHWAU MOYBbI
NEPEA NOCEBOM X BHECEHWUM 1OBCXOAOBbLIX TEPBULINAOB

SOYBEAN PRODUCTIVITY WITH DEEP SOIL LOOSENING BEFORE PLANTING
AND APPLICATION OF PRE-EMERGENCE HERBICIDES

Knroyeenie cnoea: cos, anybokoe pbixieHue, OUCKO-
gaHue noygbl, 2epbuyud, ypoxaliHocmb.

OnbIT N0 BANSHMIO TNYBOKOrO NPEANOCEBHOM PbIXNe-
HWS NOYBbI Ha rry6uHy 34-36 CM 1 AuUcKkoBaHUS Ha rnyBuHy
14-16 cm npu BHeceHun repbuunaos AucunaiH, 1,1 nfra +
Anroputm, 0,5 n/ra Ha NMPOAYKTMBHOCTb COW MPOBEdEH Ha
NYroBoW YepHO3eMOBMAHON nouyse. [MpeacTaBneHbl pe-
3ynbTatbl 2021, 2022 rr. MpefwecTBeHHMK — cosi. Hopma
BbiceBa 750 ThbIC. BCX. CeMsH/ra, paccTosiHue Mexay psg-
kamu — 18 cm, copt Makcyc, noces BO 2-i fekade Mas.
Fnybokoe pbixneHne, AMCKOBaHWe, BHECEHWE repbuumaos
npoBefeHbl B AeHb nocesa. [nybokoe pbixneHne noyBbl
M4-4,5 Ha rnybuny 34-36 cM nepes nocesoM obecneymsa-
€T YBenn4eHne ypoxanHoctn con Ha 13%. B couetaHum ¢
BHECEHWEM [OBCX0A0BbIX repbuumaos udmnany, 1,1 n/ra
+ Anroputm, 0,5 n/ra nossonseT ysenuuutb cbop cou B
1,34 pasa Gonblue, Yem npu Nocese No auckoBaHuto bOM-
9x2 Ha rnybuHy 14-16 cm. PacTeHus B 9TOM BapuaHTe
npeanocesHoi 06paboTku NoYBbLI XOPOLLO Pa3BUThI, UMeE-
10T NyyLUMe nokasaTeni NPoayKTUBHOCTH: BbICOTY, KOMUYe-
CTBO 1 Maccy CeMsH C OJHOTO pacTeHus.

Keywords: soybean, deep loosening, soil disk plowing,
herbicide, yielding capacity.

An experiment on the effect of soil deep pre-planting
loosening to a depth of 34-36 cm and disk plowing to a
depth of 14-16 ¢cm with the application of herbicides Difi-
layn, 1.1 L ha + Algoritm, 0.5 L ha on soybean productivity
was carried out on meadow chernozem-like soil. The re-
search findings of 2021 and 2022 are discussed. The pre-
ceding crop was soybean. The planting rate was 750 thou-
sand viable seeds per 1 ha; the distance between rows
was 18 cm; the Maxus variety; planting in the second ten-
day period of May. Deep soil loosening, disk plowing and
application of herbicides were carried out on the day of
planting. Deep soil loosening with PCh-4.5 chisel plough to
a depth of 34-36 cm before planting ensures soybean yield
gain by 13%. In combination with the application of pre-
emergence herbicides Difilayn, 1.1 L ha + Algoritm, 0.5 L
ha, it allows increasing soybean yield by 1.34 times more
than when sown after soil disk plowing with BDM-9x2 disk
harrow to a depth of 14-16 cm. The plants in this variant of
pre-sowing tillage are well developed and have better
productivity indices: height, seed number and weight per
one plant.
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