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Summary
This article discusses the effect of pre-sowing inoculation of soybean seeds on light chestnut soil
under various irrigation regimes. The results obtained prove the advantage of seed inoculation in the

irrigation regimes under consideration, which are fully correlated with the productivity and quality
of this leguminous crop.
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Abstract

Introduction. The role of pre-sowing inoculation of seeds of such a leguminous crop as soybean un-
doubtedly generally leads to an increase in the biological activity of light chestnut sail. It is together
with the seeds of this culture that the enrichment of nodule nitrogen-fixing bacteria occurs, which, in
symbiosis with the leguminous plant, leads to the assimilation of atmospheric nitrogen and its conver-
sion into forms accessible to the plant. Therefore, the purpose of determining the intensity of biologi-
cal processes in the soil isjudged by the rate of decomposition of linen fabrics in the studied options.
Materials and methods. Field experiments were laid in 2021-2022 on light chestnut soil of the exper-
imental field of the All-Russian Research Institute of Irrigated Agriculture. On two water regimes, the
effectiveness of pre-sowing seed inoculation with a set of bacterial nitrogen-fixing drugs was tested in
comparison with sowing untreated seeds. Results. The results of our study convincingly prove that
seed inoculation significantly affects the biological activity of the soil complex. At the same time, the
best water regime of the soil should be recognized as constant maintaining the pre-irrigation moisture
threshold of at least 80% HB, in which, together with the inoculation of soybean seeds, the highest
indicators are achieved. The results of the biological activity of the soil are fully correlated with the
indicators of productivity and quality of the obtained grain. On average, over two years, a constant water
regime should be recognized with seed inoculation, which contributes to the production of 2.72t / ha
with the best indicators of grain quality, where the content of total nitrogen was 5.83%, crude fat —
21.83% and fiber obtained at the level of 11.22%.

Key words: soybean seeds, biological activity of the soil, light chestnut soils, soybean irriga-
tion, inoculation of soybean seeds.

N 4(72), 2023

Citation. Moskvichev A. Yu., Agapova S. A., Soil biological activity in connection with pre-
sowing inoculation of soybean seeds in two irrigation modes of light chestnut soil. Proc. of the
Lower Volga Agro-University Comp. 2023. 4(72). 49-58. (in Russian). DOI:

Author’s contribution. All authors of this research paper have directly participated in the planning, execu-
tion, or analysis of this study. All authors of this paper have read and approved the final version submitted.
Conflict of interest. The authors declare no conflict of interest.

YIK 631.46:633.34:631.67
BUOJJIOTTUYECKASA AKTUBHOCTbD I1IOYBbI B CBs3U
C NPEJNNOCEBHOM NHOKYJISIMENA CEMSAH COU HA JIBYX
PEXKUMAX OPOIIEHUS CBETJIO-KAIITAHOBOM ITOYBLI

1 o«
A. FO. MocKBHYEB", 00KMOP CENbCKOXO3AUCMBEHHBIX HAYK, Npogheccop
2 - .
C. A. AranoBa“, Maaowuii Hay4Hbulll COMPYOHUK

Y ®I'BOY BO Boneozpadckuii TAY
2 I'BHY «Bcepoccuiickuii Hay4HO-ucc1e008amenscKuil UHCIMUmym opouiaemo2o 3eMaedensy
2. Boneoepao, Poccuiickas @edepayus

AKTyaJbHOCTb. Pob mpeanoceBHONW MHOKYIISIIIMN CEMSH Takoi 3epHOO00O0BOI KyNbTy-
PBL, KaK COf, B LEJIOM NPUBOAUT K YBEITUUCHHUIO OMOJIOTUYECKON aKTUBHOCTH CBETIIO-KAIITaHOBON
nouBbl. IMEeHHO BMecTe ¢ ceMEeHaMu 3TOW KYJbTYphl MPOUCXOAMUT OOOTalieHre MOYBI KIyOeHbB-
KOBBIMH a30T(UKCHPYIOIIUMH OaKTepUsSIMHU, KOTOPbIE B CUMOMO3€e ¢ 6000BBIM pacTeHHUEM CITOCO O-
CTBYIOT YCBOCHHIO aTMOC(EpPHOro a30Ta M IEPEeBOAY €ro B AOCTYIHBIE ISl pacTeHus (HOpMbl.
Heap paboTbl CBOAUTCA B ONpE/eJIeHNH MHTEHCUBHOCTH OMOJIOIrMYECKHX MPOLECCOB B MOYBE MO
CKOpPOCTH DPAa3JI0KEHHMs JIbHSIHBIX MOJIOTEH Ha MCCIEeNyeMbIX BapuaHTax. MaTepuaabl 1 MeTOABI.
ITonessie onbITHI ObLTH 3a710keHBI B 2021-2022 TT. Ha CBETIO-KAIITAHOBOW IMTOYBE OMBITHOTO MO
®I'BHY Bceepoccuiickoro HUM opomaemoro 3emnenenus. Ha qByx BOOHBIX pexuMax MOYBBI UC-
OBITBIBaNAach 3PPEeKTUBHOCTh MPEIIIOCEBHON WHOKYISAIUUA CEMSH COM HabOpoM OaKkTepHuadbHBIX
a30T(UKCUPYIOIIHUX MPENapaToB B CPAaBHEHUH ¢ HeoOpaOoTaHHEIME ceMeHamu. PesyabTaTsl. [1o-
Jy4yeHHBIE Pe3yIbTaThl HAIIETO MCCIeA0BaHMs YOeAUTENbHO JOKA3bIBAIOT, YTO HHOKYJISLIUS CEMSH
CYIIECTBEHHBIM 00pa3oM BiHSET Ha OMOJOTHYECKYI0 aKTHBHOCTH IOYBEHHOTrO KoMmIuiekca. [lpu
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9TOM JYYIIMM BOJHBIM PEKHMOM MOYBHI CIEIyEeT MPU3HAThH MOAAEPKaHUE NPEANOIUBHOTO TIOPO-
ra Bnaxknoctu He HUxke 80 % HB, mpu koTopoM BMecTe ¢ MHOKYJISIUEH CEMSIH COM JOCTUTHYTHI
HaWBBICIINE TOKa3aTenu. Pe3ynpraTel OMOIOTHYECKO aKTUBHOCTH MOYBBI IOJHOCTBIO KOPPEH-
PYIOTCSl ¢ TIOKa3aTesIMH TPOTYKTHBHOCTH M KadecTBa MOJXy4YeHHOTo 3epHa. CienyeT Mpu3HATh,
YTO TOCTOSHHBIA BOJHBIM PEXHUM C MHOKYJSIHEH CEMSH cIocOOCTBYET B CpelHEM 3a JiBa roja
MOJIYYeHHUI0 ypoxas 2,72 T/ra 3epHa C HAMITYYIINMH TTOKA3aTEJSIMHU 110 COJIEPKaHUI0 00IIero aszo-
ta — 5,83 %, ceiporo xupa — 21,83 % u xineruatku — 11,22 %.

Knrwuesvie cnosa: cemena cou, ouonocuyeckas aKmueHoOCmb nodensl, ceemio-
Kawmarnoesvle no4esl, OpouteHue cou, UHOKYJIAYUA CEMAH COU.

HurnpoBanme. MocksuueB A. 0., AramoBa C. A. buonorndeckass akTUBHOCTb ITOYBHI B CBSI3U C
NPEANOCEBHON WHOKYJSLMHM CEMSIH COU Ha JBYX PEKUMAax OPOILEHHS CBETJIO-KAIITAHOBOW IMOYBHI.
Hzeecmus HB AVK. 2023. 4(72). 49-58. DOI: 10.32786/2071-9485-2023-04-04.

ABTOpCKMii BKJIaA. Bce aBTOpbI HACTOSIIEro McCiefoBaHMs NMPUHUMAIM HENOCPEIACTBEHHOE y4acThe B
IUIAHUPOBAHHH, BHINIOJHEHHH WM aHAIU3E JaHHOTO HCCIeIoBaHusl. Bee aBTOpBI HACTOSIICH CTaThU O3Ha-
KOMMJIUCH C TIPE/ICTABIICHHBIM OKOHYATEIILHBIM BAPUAHTOM U OI00PHITH €TO0.

KonpaukTt nHTEpECOB. ABTOPHI 3asBIAIOT 00 OTCYTCTBUHM KOH(IIUKTAa HHTEPECOB.

BBenenue. Cosi mpencraBisieT coOOM YHUKAIbHYIO MO OMOJIOTMUECKHUM W XO35H-
CTBEHHBIM CBOMCTBaM CEJIbCKOXO3SICTBEHHYIO KYJIBTYpPY MHOI'OIUIAHOBOTO NMpUMeHeHus [2].
Ee nuraTensHas IEHHOCTH ONPEAEISETCS MOBBIIICHHBIM COACP)KaHUEM B 3€pHE MPAKTUYECKU
BCEX MUTATEIbHBIX BEIIECTB, HEOOXOIUMBIX KHUBBIM OpraHuzMam. B cBs3u ¢ 3TuM cost ceifuac
BBIIIUIA TIO 00BhEMaM IPOU3BOJICTBA B MUPE HAa YETBEPTOE MECTO MOCJIE MIICHUIIBI, KyKYPY3bl U
puca. [losToMy yBenuueHue ee MpOU3BOACTBA HAMPSIMYIO CBSI3aHO CO CTpaTerued MMIoOpTo-
3aMeNIeHHsT U 00ecIeueHus PO I0BOILCTBEHHON HE3aBUCUMOCTH CTpPaHHI [3].

Heduuut 61onoruyeckoro a3ora ObUT U OCTAETCS BaXKHOM MpoOIeMOit I MHPOBOTO
xo03siicTBa. Ero posib 0COOEHHO BeNMKa B YCIOBUSX YXYAIIAIOMICHCS KOJIOTHYECKO o0cTa-
HOBKHM M HEJOCTaTOYHOH 00ECTIEYEeHHOCTH CEJIbCKOr0 X03i1WCTBA MUHEPATbHBIMU Aa30THBIMU
ynoopenusmu [11, 13].

B P® nons 6uonormyeckoro a3ora B a30THOM OajlaHCE pAaCTEHUEBOJCTBA KpaiiHe
Masia u coctaBiser nopsaka 5 % [7]. Ilpu ¢popmupoBanum OGIaronpHsITHBIX YCIOBHMA IS
cuMOMO3a OHa MOXET yBeNUUuThes A0 35 %, uTo paBHO3HAYHO KOHOMHMH 80-90 MIH T
BBICOKOOHEPrOEeMKHX a30THBIX ya00peHuil. [lonoxeHnue o BbICOKOU 3(pPeKTUBHOCTH, IKO-
HOMHYHOCTH, SKOJOTHYECKOH I11e1ecO00pa3HOCTH NPUMEHEHHUs MpOLEeccCOoB Ouoyoruye-
CKOH a30T(HKCAIMU B XO3SMCTBEHHBIX LEJAX HA CETOTHSIIHUI IEHb CTAHOBUTCS OJTHHUM
U3 OCHOBOIOJAralIIUX MPUHIMIIOB COBPEMEHHOTO CEJIbCKOTO XO03sicTBa. DTOT MOAXOA
HaxOJUT CBOE TEXHOJOTUYECKOE BOIJIOIIEHHE TPU BO3AEIBIBAHUU MHOTUX O00OBBIX KYJIb-
Typ, B 4aCTHOCTH cou [12].

OnHOM U3 OCHOBHBIX MPOOJIEM B arpONpOMBIIIJICHHOM KOMIUIEKCE SBISETCS yXy/IIlIe-
HUE HKOJIOTUYECKOTO COCTOSIHUSI MaXOTHBIX 3€Mellb, 3arpsi3HEHUE CEeIbCKOXO03SHCTBEHHBIX
yroJIuii TOKCHYECKMMH BEIIECTBAMH, BCIEACTBUE PE3KOT0 YMEHbIICHUS 00beMa MPUMEHEHUS
OpPraHUYeCKUX W MHUHEPATBHBIX YIOOPEHHU, KOTOPOE MPUBOAUT K CHIDKCHHIO TUIOJOPOINS
noyB [10]. YrueTaercs )KU3HEACATEILHOCTh OOJIBIIMHCTBA MUKPOOPTaHU3MOB, B TOM YHCIIE
X (epMEHTATUBHASI aKTHBHOCTH. [103TOMY peKOMEH/IyeTCsi BHECEHHE ONTHUMAIBHBIX /103 Op-
TFaHWYECKUX YAOOpEHH, 4TO MOBBIIIAET OMOXUMHYECKYI0 U MHUKPOOHMOJIOTHYECKYIO aKTHB-
HOCTb I10YB 10 CPABHEHUIO C BHECEHHEM TOJILKO MUHEPAJIbHBIX y1o0peHuil. B mouse oOurtaet
OTPOMHOE KOJINYECTBO PACTUTENBHBIX U KHUBOTHBIX OPraHU3MOB, XapaKTEPU3YIOIIUXCS pa3-
JMYHOU NEesITeTbHOCThI0. OHU HapsIy ¢ BBICHIMMH PAaCTEHUSIMH UTPAIOT BAKHYIO POJIb B TIPO-
neccax noyBoodpaszosanusi. [lnogopoaHbie CBOMCTBA MOYB BO MHOTOM 3aBUCST OT UX KHM3HE-
JeATeTLHOCTH (OMOJIOTHYECKON aKTUBHOCTH MouBHI) [1, 7]. Ha MHTEHCMBHOCTH MUKPOOHOJIO-

51



sdokkk H3BECTHS +xxkk

HH>XHEBOAXCKOIO ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE TIPOPECCHOHAABHOE OBPA30BAHHE

N 4(72), 2023

THYECKHUX IPOIIECCOB B IMOYBE HEMOCPEICTBEHHOE BIMSHUE OKa3bIBAaeT IMPOU3BOJICTBEHHAS
JIeATEIbHOCTh YeloBeKa. B cenbCKOM X035HCTBE 3TO OTHOCUTCS, MPEXK/IE BCEro, K CUCTEMaM
00paboTku mouBbl. COBpeMEHHBIE CHUCTEMBI PeCypcocOeperaromero 3emMie e OCHOBAHbI
Ha 3HAYMTEIIFHOM WU MOJIHOM OTKa3e OT MEXaHUYEeCKHX 00paboTok mouBbl. OCHOBHAS POJIb
B Oopb0e ¢ COpHSAKaMH U JPYTMMHU BPEIHBIMU OpPraHU3MaMU OTBOJAUTCS repOuIuaaM M ma-
pam, TIOJOCMEHY U OMOJIOTHYECKHUM CPEICTBAM 3allMTHI pacTeHUi. B cBs3u ¢ 3TUM cyIe-
CTBYIOT 0OOCHOBaHHbBIE OMACEHUs, YTO OoJiee MMPOKOE UCIIOIb30BAHIE XUMUYECKUX CPEICTB
3aIIUTHI PACTCHUN MOKET IPUBECTHU K MOIABICHUIO aKTUBHOCTH IMOYBCHHON MHUKPOOHOTHI.

Haubonee nemeBsiM U TOCTYITHBIM CIIOCOOOM OO€CIieueHusl pacTeHU a30TOM B IEpH-
OJl BETeTAlMH SIBIISICTCS CUMOHMOTHYecKas ¢ukcanus azota B mouse [14]. B cBsizu ¢ 3TuM
MPEJICTaBIISIET TEOPETUUECKUI U MPAKTHUECKU WHTEpec pa3paboTKa arpOTeXHUYECKUX MpHU-
€MOB, 00ECIEYMBAIOIINX MAKCHMAIBLHYI0 aKTHBHOCTh CHMOMOTHYECKOH a30T(UKCAllUH, ITO-
BBIIIAIONIAS YPOKAHHOCTD U OENIKOBYIO IPOAYKTUBHOCTH O0OOOBBIX KYIbTYD [8].

CoBpeMeHHBIE cOpTa COM CHOCOOHBI JaBaTth okojo 3,0 T 3epHa ¢ rekrtapa [1]. Ho na
MPaKTUKE PEIIUTh 3Ty MpoliaeMy ObIBaeT JOBOJIBHO CIOXHO. OTHUM M3 BaOXHEUIINX MPHEMOB
SIBJIICTCS] HHOKYJISALIMS CEMSIH COM a30T(UKCHPYIOIIMMHU OaKTepHalIbHbIMU ITperaparamu [6, 11].

Nuokynsauus ceMssH 0000BBIX KYJIbTYp OaKTEpUsIMHU, CIIOCOOHBIX (OPMUPOBATH HA
KOPHSX CBOM KIIYOCHBKH, SIBIISICTCS dKOJIOTHYECKH OC30MAaCHBIM M YKOHOMUYECKHU BBITO/I-
HBIM METOJIOM MOBBIIICHHS ypoxkalHocTH [2]. Mcnonb3oBaHue GakTepHalbHBIX Mpernapa-
TOB MO3BOJISIET HAMPSIMYIO PETYIUPOBATH YUCICHHOCTh M aKTUBHOCTH IOJIE3HOW MHKP O-
baopsl B puzochepe KyIbTYpHBIX PAcTEHUMU, ylIydllaTh 00ECIeYeHHOCTh PACTECHUU N0-
CTYIIHBIM a30TOM M T€M CaMbIM yBEJIWYMBATHh MPOJAYKTUBHOCTh PACTEHUM, a TAK)KE MOBBI-
miaTh KadecTBO mpoaykuuu [5]. buomorndeckas asotdukcaius, NPOUCXOMASIIAs 32 CUET
KJIYO€HBKOB, 00pa3yIOIIUXCA Ha KOPHSIX, B OMPEAEICHHON Mepe peniaeT mpodjaeMy oxpa-
HBI OKpY>Kalollleil cpeipl, MpeaoTBpanias 3arpsi3HEHUE MMOJI3EMHBIX BOJI U BOJOEMOB OKH C-
JaMu a3oTa.

Martepuanbl U Meroabl. lccnenoBanusi 1Mo BO3AENBIBAHUIO COM IPOBOJUIIUCH B
2021-2022 rr. BeiceBasicst copt Bonrorpazka 2 [9]. [Toces ocymiectBisuics Bo |l mexane mas.
Paiton uccnenoBaHusi — 30Ha CBETJIO-KAIITAaHOBBIX MO4YB Bonro-/[onckoro Mexaypeuss. [1o-
JIEBBIE OMBITHI 3aKJIAJIBIBAINCH Ha 3eMiiaX Bcepoccuiickoro HUM opomaemoro 3emuenenusi.
Cxema ombITa BKIIOYAJa CIEAYIOIIME BapUaHThI: MCCIEIOBAJIUCh JIBA BOJHBIX PEKHUMAX:
muddepentmpoBannbiii He Hike 70-80-70 % HB c¢ rmyounoii yBnaxuenus 0,4 u 0,6 M u
nojAep>kaHue MPeNnoJMBHOTO Mopora BiakHOCTH 1mouBbl He HIKE 80 % HB B cioe 0,4 u 0,6
M (JTaHHBIM BOAHBIN pexuM u3ydaics A. A. bekMaMeToBBIM P KalelbHOM MOJIHUBE, a IPU
IOKJeBaHUM TpeOyeT manpHeimiero uzydeHus). Ha 3TUX BOIHBIX peKMMax H3Yy4aluCh JBa
BapuaHTa: 1. moceB 0€3 MHOKYJISIMHU ceMsiH; 2. o0paboTKa CeMsiH MHOKYJISHTaMH OaKoBOIl
cMmechio mpenaparoB — ['eoctum @ur I' 5-10 11/, Ummposep — 20 mi/T, ['emuoc Cymep — 1-2
7/T. bruonornyueckasi akTUBHOCTh OTPEEsIach MyTeM 3aKJIaJIKW JIbHSHBIX MOJIOTEH Ha Tiy-
6uHy akTHBHOrO npomauuBanus — 0,6 M (Bacunses U. I1., Tynukos A. M., bazasipes I'. 1.,
2004). Pe3ynbTaThl 3TOM aKTUBHOCTH B MOCJICIYIOIIEM OIPEIeIisiiiach MOCIOWHO uepe3 10 cm
W OxBaThIBaJla ciieayromue ciou mousbl M.: 0,0-10; 0,10-0,20; 0,20-0,30; 0,30-0,40; 0,40-
0,50; 0,50-0,60 m. IToseBbIe OMBITHI 3aKJIAILIBAIIMCH COTJIACHO OOIICTIPHHATBIM METOAMKAM
(HocniexoB b.A., 1985 u np.). IloceB ocymiecTBisuics MUPOKOPSIAHBIM CIIOCOOOM € MEXAYpS-
aeeM 70 cMm, ¢ HopMo# BbiceBa 600 ThIC. IIT./Ta CEMSH, TTOBTOPHOCTH OMBITA TPEXKpaTHas,
pa3MeIleHne JETSTHOK B OMBITE PEHIOMU3UPOBAHHOE. VHOKYISIMS CeMSH OMOIOTUYECKHUMHU
npenaparaMmu MpoBOAMIACH BO BpeMs nmoceBa. [loyBa onbITHOro ydyacTka CBETI0-KallTaHOBas,
TSOKETIOCYTIIMHHUCTAs!, XapaKTePU3YIOIIasicss HeOOJIbIION MOIIHOCTHIO TyMycoBoro cios (0,00—
0,28 M, conepxanue rymyca 1,3—1,4%). Peakuust mouBeHHOTO pacTBOpa cinadormienounas, pH
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BOJIHOM BBITSKKM 7,2—7,7. [1o coepaHuio 3JIEeMEHTOB MUTAHUS MTOYBBI OTINYAIOTCS HU3KOMN
00€eCneYeHHOCThIO a30TOM, CpeaHEN — MOABMXHBIM (POchHOpOM U TOBBIIIICHHONH — OOMEHHBIM
kaneM. [ITOTHOCTh €CTEeCTBEHHOTO CIIOKEHUS IMOYBBI B CpeIHEeM IS pacueTHbIX ciioeB 0-0,4
n 0-0,6 M cocraBmsteT 1,38 u 1,43 T/M3, cooTBeTCTBeHHO. [loKka3zarenu Nopo3HOCTH IO CIOSM
BapbUpPYIOT OT 46,64 10 51,59%.

Pe3syabTarsl u o0cyxkaeHue. [loMmrumo HaOII0ICHUH 32 Pa3IOKEHHEM TKaHU TOJIOTHA
10 MPOodUITIO MOYBBI, HEOOXOUMO 3HATh U JUHAMHUKY COCTOSHHUS IOJOTEH MPH MPOBEICHUN
MPEIITOCEBHON MHOKYJISIIUU CEMSIH IPHU PA3HBIX BOJHBIX PEKUMAX.

Tabmuua 1 — JIuHaMuKa cOCTOSIHUS TTOJIOTEH MPH 3akiIaake ux Ha rayouny 0,60 M B 3aBUCMOCTH
OT MPEANOCEBHOM HHOKYJISIIUKN CEMSH U P&KUMOB OpolIeHHs B cpeHeM 3a 2021-2022 rr.
Table 1 — Dynamics of the canvases state when laying them to a depth of 60 cm, depending on
inoculation and irrigation regimes, on average for 2021-2022

Cpenumit Bec nonotna nocne

Paznuma B Bece 1MojIoTHA, T

Bapuan- Crroii BeC TMOJIOTHA 3aKJIAJKH, T

| mouss,m | MOV 50y | 30 45 15 30 45
OIBITA IO CJIOSIM
S TOK CYTOK | CYTOK CyTOK CyTOK CyTOK
70-80-70% HB
0,0-0,20 3,50 3,12 1,90 0,95 0,38 1,60 2,55
be3 uno- | 0,20-0,40 3,42 3,04 2,09 0,92 0,38 1,33 2,50
kymsiu | 0,40-0,60 3,28 2,92 2,00 0,89 0,36 1,28 2,39
0,0-0,60 10,20 9,08 6,22 2,75 1,12 4,18 7,45
0,0-0,20 3,67 3,19 2,17 0,92 0,48 1,50 2,75
C wnoky- | 0,20-0,40 3,63 3,12 2,14 0,91 0,51 1,49 2,72
JSAyen 0,40-0,60 3,56 3,10 2,10 0,89 0,46 1,46 2,67
0,0-0,60 10,86 9,45 6,41 2,72 1,41 4,45 8,14
80% HB

0,0-0,20 4,25 3,70 2,51 1,15 0,55 1,74 3,10
bez uno- | 0,20-0,40 4,20 3,65 2,48 1,13 0,55 1,72 3,07
kymsiuu | 0,40-0,60 4,15 3,61 2,45 1,12 0,53 1,70 3,03
0,0-0,60 12,6 10,96 7,43 3,40 1,64 517 9,20
0,0-0,20 4,60 4,00 2,67 1,10 0,60 1,93 3,50
C wnoky- | 0,20-0,40 4,35 3,78 2,52 1,04 0,57 1,83 3,31
JSAyen 0,40-0,60 4,30 3,74 2,49 1,03 0,56 1,81 3,27
0,0-0,60 13,25 11,53 7,69 3,18 1,72 5,56 10,07

W3 nanHbIX Tabauiml 1 ciaenyer, 4To MHTEHCHBHOE PA3JIOKEHHE MOJIOTEH MPOXOIUIIO B
naxotHoM ropuszonte 0,00-0,20 m. Paznoxenue TkaHu 110 HanbOJee WHTEHCHUBHO IO TPEM
BBIOpaHHBIM MHTEpBaJIaM cojiepkanus ero B mouse (15, 30 u 45 cyTok) B maXOTHOM TOPU30H-
te 0,00-0,20 M. BTopsIM O CTENEHU pa3IoKEHUs SBIsETCS — moanaxoTHeiid cioi 0,20-0,40
M, IPUYEM TaKas TEHJCHIIMS MPOCIEKUBAETCS 110 BCEM TPEM CPOKAM HAXOXKIEHUS MOJIOTHA U
MHUHUMAJIbHOE 3HAYEHHUE 10 pa3yiokKeHnto nmes ropusont 0,40-0,60 m.

OOmiasi KapTUHA COCTOSIHHS 3aJ0KEHHOTO IMOJIOTHA Obla Cleayromias: Mo Mepe
HaXO0XJEHHUS MOJIOTHA B ITOYBE €r0 BEC YMEHBIIAJICS IO CpoKaM 3kcno3unuu 15, 30, 45 cyrok
¥ HamOoJbIlas pa3HUIla B BECE MOJOTHA JOCTUTANACh K MOMEHTY HaXOXJICHHUS €ro IO Mpo-
¢utro mouBkl Ha 45 CYTOK C TOJHBIM €ro pasiiokeHueM. Mcxozs u3 3Toro, nojaydeHHbIe JaH-
HBIC B JUHAMHKE Beca 3aKJIaJIbIBAEMOTO TOJOTHA, MO3BOJISIIOT TOBOPUTH 00 WHTECHCHBHOCTH
M3MEHSAEMBIX BECOBBIX U3MEPEHHUM.
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Haumenbmiast moTepst B Bece MOJOTHA 1O ucciexyemomy npodmmo qo 0,60 M okaza-
nack 7,45 v B BapuanTe IuGepeHIIMPOBAHHOTO BOAHOTO peXUMa 0e3 MPOBEACHUS TPEAIO-
CEBHOM MHOKYJISALIUU ceMsH. Ha nensHkax ¢ MHOKYJISIMeH Ha MePEYHCICHHOM BBIIIE BOJTHOM
pEeKUME pa3HHUIIA C HAYaJOM 3aKJIaJKHU MOJIOTEH U UX BBIKAIIbIBaHUWEM cocTaBmia 8,14 r. [Ipu
NOoJ/Iep>KaHU| TPEANIOIMBHOTO MTOpora BIaXHOCTH ouBbl He HIke 80 % HB B Bapuante 6e3
WHOKYIISILIMU CEMSH Pa3HULA B Bece NPU 45 CYTOYHOM HaXOXKJCHHUU IOJIOTHA B TIOYBE COCTa-
Buna 9,20 r. Haubonwmras pazauna B Bece 10,04 ., OblIa MoTydeHa B 3TOM K€ BapUAHTE BOJI-
HOTO PEeXKHMMA, HO C MHOKYJISIIIUEH CEMSIH.

Pa3zHuma B BECOBBIX MOKa3aTessX TKAHU TOJOTHA MO3BOJISIECT CYAMTh O CTEIICHH pas3-
JIOXKEHUsI OMOJIOTUYECKUMHU 00bEKTaMU, HaXOSIIUMHUCS B TIOYBE.

Tabmura 2 — CteneHp pa3nokKeHHs MOJIOTEH Ha CBETIIO-KAIITAHOBOH TOYBE 110 H3y4aeMbIM (paKkTopam
B cpeaHeM 3a 2021-2022 rr.
Table 2 — The degree of decomposition of canvases on light chestnut soil according to the studied
factors on average for 2021-2022

Bapuantsl Croil 1OYBHlI, Pasnoxenme nonotna, % Cpepmii %
pasioKeHus
OmbITa M 15 cytok 30 cytok 45 cyTok IIOJIOTHA
70-80-70% HB
0,0-0,20 10,86 45,71 72,86 43,12
Bes oKy M 0,20-0,40 11,11 38,88 73,10 41,00
0,40-0,60 10,98 39,02 72,87 40,96
0,0-0,60 10,98 40,98 73,04 41,67
0,0-0,20 13,08 40,87 74,93 42,96
C uHokymsHei 0,20-0,40 14,05 41,05 74,93 43,34
0,40-0,60 12,92 41,01 75,00 42,98
0,0-0,60 12,98 40,98 74,95 42,97
80% HB
0,0-0,20 12,77 40,96 73,01 42,25
P ERT— 0,20-0,40 12,94 40,94 72,94 42,27
0,40-0,60 13,10 40,95 73,10 42,38
0,0-0,60 13,02 41,03 73,02 42,36
0,0-0,20 13,04 41,96 76,09 43,70
C uHoKymsIHe 0,20-0,40 13,19 42,07 76,09 43,78
0,40-0,60 13,02 42,09 76,05 43,78
0,0-0,60 14,92 41,96 76,00 44,29

VYka3bIBasi CTENEHb Pa3jI0KEHHUs MOJOTHA 10 CYIIECTBYIOIIUM BPEMEHHBIM OTPE3Kam
(15, 30 u 45 cyTok), HeOOXOMMO MOAYEPKHYTh, YTO HHTEHCUBHOCTh PA3JIOKEHUS MPU MEp-
BOM Cpoke ompezeneHus konedanack ot 11 go 13 %, npu BTOpoM cpoke ornpeneneHus cpe-
HUI TPOLIEHT pa3sIoKeHUsl Haxoawics B uHTepBasie 39-42 % u Tperbem cpoke — 73-76 %.
WHBIMU CITOBaMH, TIPOIIECC PA3NIOKEHHS ITOJIOTHA IIe]I HHTEHCHBHO B BapUaHTE C WHOKYIISIIH-
eit mpu BogHOM pexkuMe noussl 80 % HB, xoTopslii B cpennem no ropuzonty 0,0-0,60 m go-
CTUT MaKCUMaJbHOTO ypoBHs 44,29 %.

[Tonmy4yeHHbIe 3HaUEHUS 10 PaA3I0KEHUIO MOJIOTHA B ITOYBE B BapHaHTaX HAOIIOIEHUS
MOJTHOCTBIO KOPPETUPYIOTCS C MOJIYYEHHOW NMPOJYKTUBHOCTBIO 3€pHA COU IO H3y4aeMbIM
daxTopam.
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PaccmatpuBast Tabu. 3 1Mo ACMCTBHIO MPEANIOCEBHON MHOKYISIIIMA CEMSIH COM Ha pas-
HBIX BOJHBIX PEXKUMAax 3a JBa rojia MOKa3bIBaeT, YTO YPOKAUHOCTh MAJIO OTIUYAIACH MEKIY
co00¥i U B CpeJTHEeM I10 T'oJlaM HCCIeJoBaHUi KoJsiebanach ot 1,43 1/ra go 2,72 1/ra. Ilpu aTom
YETKO OBUTM 3aMETHBI PAa3IMYMsl 10 MPOAYKTHBHOCTH IPH MPOBEACHUN WHOKYJISIUH CEMSH
cou, KoTtopas npu nuddHepeHIIPOBAHHOM BOJTHOM pexume coctaBuna 1,91 1/ra 3epHa, a nmpu
MTOCTOSTHHOM JIOXO/uiIa 110 2,72 T/ra 3epHa.

Taomuua 3 — Bimmsgaue HHOKYJIIIIUH Ha IIPOAYKTHBHOCTD COH IIPH Pa3HBIX BOJHBIX PEKHUMax
3a 2021-2022 rr.
Table 3 — Influence of inoculation on soybean productivity under different water regimes, 2021-2022

Bapuants! onita YpoxaitHOCTB, T/Ta
2021 r. | 2022 . | Cpennee 3a 2 rona
70-80-70% HB
be3 unokynsauuu 1,44 1,42 1,43
Wuoxkymnsiust 1,95 1,86 1,91
80% HB
be3 nHOKYIAIINN 2,15 2,14 2,15
Wnoxymnsimst 2,77 2,67 2,72

2021 r HCPys o daxrtopy A — 0,13, HCPgs o hakropy B — 0,16, HCPos 10 dhaxropy AB — 0,16.
2022 r HCPys o daktopy A — 0,12, HCPgs o pakropy B — 0,15, HCPos 10 hakropy AB — 0,15.

Bce 310 cka3anoch JODKHBIM 00pa30M Ha Ka4eCTBEHHBIX MOKA3aTeNsX, MOy4EHHOTO
ypOXKasi 3epHa COH.

Ta6Jmua 4 — OCHOBHEBIE KQUECTBEHHBIE TOKA3aTEIHN 3€pHA COU B 3aBUCUMOCTH OT MHOKYJISINUU U
BOJIHBIX pexkuMOB 3a 2021-2022 rr.
Table 4 — The main quality indicators of soybean grain depending on inoculation and water regimes,

2021-2022
I'nr-
N o, 2+, Ceipoit | Kiet-
Bapuan- | Hurpartsl, o6, | P.% | K, % 3oma, | Ca Mg pOBII KUp, | uaTka,
TBI OIIBITA MI/KT % % % ara,
% % % %
70-80-70% HB
besmio- | 9517 | 500 | 075 | 20 | 544 [ 020 | 027 | 541 | 1905 | 811
KyJsIOUn
Iﬁz‘z 12196 | 569 | 083 | 208 | 646 | 036 | 03L | 549 | 21,73 | 10,18
80% HB
besmio- | 14301 | 500 | 0,80 | 203 | 619 | 036 | 029 | 541 | 1932 | 995
KYJIAOun
Igz‘;i 11944 | 583 | 090 | 213 | 682 | 040 | 032 | 555 | 21,88 | 11,22

JlanHbie TaOMUIB 4 MOKA3BIBAIOT MOJOKUTEIEHOE BO3ICUCTBUE MPEANIOCEBHONW HHO-
KYJISIUU CEMSIH COM Ha KaueCTBEHHBIE MoKa3aTenau 3epHa. [Ipu sTom nmpocmaTpuBaeTcst mpsi-
Masi KOPPEJISAIMOHHAs 3aBUCUMOCTb, COCTOAIIAS B TOM, 4TO OOJiee POTYKTUBHBIC BAPUAHTHI
MMEIOT JIy4IlIe KaueCTBEHHBIC MOKa3aTeNMH. Tak Mpy MOAIEpPKaHUU TPEIMOJTHBHOTO TTOpOTa
BIaxkHOCTH Ha ypoBHe 80 % HB B Bapuante 0e3 MHOKYIALMY CEMsIH 3HaU€HUs 00IEro a3oTta
6butn Ha ypoBHE 5,09 %, ceiporo xupa — 19,32 % u knetuatku — 9,95 %, B TO BpeMs Kak ce-
MEHa, MPOIICANINE HHOKYJISANIO, UMeNu Oonbinue 3HaueHus: 5,83 %; 21,98 %; 11,22 %, co-
OTBETCTBEHHO.
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3akarouenue. [lomyueHHbIE pe3ynbTaThl TOKA3bIBAOT, YTO MPEINOCEBHAS NHOKYJIISALMS CEMSH
CYLIECTBEHHBIM 00pa3oM BIIMSET Ha OMOJOTHMYECKYI0 aKTUBHOCTh OYBEHHOTO KOMIUIeKca. [lpu aTom
JYYIIMM BOJHBIM PEXHMOM, CIIEAYET CUHUTATh MOJAEPKaHHWE MPEAINIOIMBHOTO I1OPOTra BIaKHOCTH HE
Hiwke 80 % HB, npu koTopoMm BMecTe ¢ HHOKYJISALMENH CEMSIH COM JOCTUTHYThl HAUBBICIIINE TTOKa3aTe-
. PesynpTaThl OMONOTMYECKON aKTHBHOCTH TOYBBHI MOJHOCTHIO KOPPENUPYIOTCA C MOKa3aTelsIMU
IPOAYKTUBHOCTH U KayecTBa IIOJYYEHHOTO 3epHa. Tak B CpeHEM 3a J1Ba roja JIy4yIlluM OKa3aJCs Ba-
PHAHT MOAJEP)KAaHUsI MIPEANONUBHOIO 1opora BiaakHocTH He Hwke 80 % HB ¢ uHokymsnueit cemss,
KOTOPBIil CIIOCOOCTBYET MOJTy4eHHIO 2,72 T/ra ¢ BBICOKUMH TIOKa3aTesIMH KaueCcTBa 3epHa.

Conclusions. The obtained results prove that the pre-sowing inoculation of seeds significantly
affects the biologica activity of the soil complex. At the same time, the best water regime should be
considered to be the maintenance of a pre-irrigation moisture threshold of at least 80% HB, at which,
together with the inoculation of soybean seeds, the highest indicators are achieved. The results of the
biological activity of the soil are fully correlated with the indicators of productivity and quality of the
obtained grain. So, on average for two years, the best option was to maintain a pre-irrigation moisture
threshold of at least 80% HB with seed inoculation, which contributes to the production of 2.72 t/ha
with high grain quality.
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Introduction. The presented articleis devoted to the problem of increasing the yield and quality of spring
barley in the zone of chestnut soils. Along with this, the problem of preserving soil fertility was solved by
using instead of granular mineral nutrition, processing seed material with biological preparations, as well
astheir work on the vegetation of barley. It was possible to establish that the applied agricultural approach
had a positive effect on the agrochemical indicators of the soil and, as aresult, this trend was reflected in
the growth of yields. Object. The object of the survey was two varieties of spring barley recommended
for cultivation in the Lower Volga region: Kamyshinsky 23 (control) and Novonikolagvsky. Materials
and methods. In order to increase the yield and quality of spring barley grain, the seed material was pro-
cessed with Crescin and Biohumus biologics. The above-mentioned preparations were used for vegetation
treatment (Crezacin), and were al so introduced in an amount of 2.0 tons per hectare (Biohumus) for autumn
tillage. Results and conclusions. The results of the three-year experiment showed that the processing of
seed material, thework on vegetation and the introduction of biological preparationsfor the main treatment
had a positive effect on the dynamics of the nutrient content in the chestnut zone. The content of nitrate
nitrogen from seed treatment with biological preparations increased by 1.9...2.0 mg/100 g of soil (Cre-
zacin). By the end of the growing season, this difference reached 2.7...3.9 mg/100 g of soil. A similar
dependence was maintained on the content of mobile phosphorus, if at the beginning of thetillering phase
the difference from the control variant was 8.9 mg/100 g of soil, then by the end of the growing season
thisdifferencewas 4.9 mg/100 g of soil. That is, intheinitia periods of the growing season, barley needed
more mobile phosphorus, so necessary for successful rooting, and in the future its consumption was mod-
erate. Asaresult, theyield of spring barley in the Kamyshinsky 23 variety ranged from 1.79 t/ha (control)
to 2.47 t/ha (Vermicompost). And in the Novonikolaevsky variety, these values, respectively, were equal
to 1.89 and 2.54 t/ha.

Key words: barley varieties, Kamyshinsky 23 variety, Novonikolaevsky variety, Biogumus, Kre-
zatsin, mineral nutrition of barley.
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