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IOPEKTUBHOCTb ATPOXUMUKATA
HA OCHOBE I'YMYCOBbBIX BELLLECTB 3KO-CIT HA NMOCEBAX COU
B MOYBEHHO-K/IMMATUYECKUX YCITIOBUAX KYPCKOW OBJIACTU

B.WN. Jlasapes, ’K.H. MuHueHko, A.fl. bawkaroB
Kypckuii depepanbHbIii arpapHbii HayuHbIN LeHTp, Kypck, Poccua

AHHomayus. MpeacTaBNeHbl pe3ynbTaTbl 7abOPATOPHbIX M NONEBbIX OMbITOB MO U3y4eHU0 IGPEKTUBHOCTU UCMONB30BAHNA arPOXMMUKATA HA OCHOBE TYMYCOBbIX Be-
wects IKO-CM npu BO3ZAENbIBAHMM COM HA YEPHO3EMHBIX NoYBax Kypckoit obnactu. YcTaHoBAEHO, 4TO 06paboTKa cemaH cou rymuHoBbiM npenapatom IKO-CM cnocob-
CTBOBa/IA NOBbILIEHWIO IHEPTUM NPOPACTaHNUA CEMAH Ha 4%, NabopPaTOPHON BCXOXECTU — Ha 3% W OKa3blBana CTUMyAMPYIOLLEe AeiiCTBUE Ha POCT NPOPOCTKOB. BHeceHne
npenapata IKO-CM noa npeAnocesHyto KyAbTUBALMIO B 403 2,5 n/ra v AByKpaTHas 06paboTka nocesos 8 dase 3 v 6-ro TporyaToro aucTa B fo3e 1,2 n/ra ysennunsano
aKTUBHOCTb 606080-pK306MaIbHOr0 CUMBMO3a, CMOCOBCTBOBAN0 NOBbILIEHMIO KOMYECTBA a30TOUKCMPYIOLLMX KAyBeHbKOB Ha 11,5 WwT./pacTeHue, Macchl KAyBeHbKoB — Ha
1,16 r/pacteHue, Konn4ecTsa GUKCMPOBAHHOO a30Ta BO3AyXa — Ha 27,0 Kr/ra B CpaBHEHMM C KOHTPO/IbHBIM BapuaHTOM. Mpu ucnonb3osaHuu IKO-CM Ha nocesax cou
KonnuecTBo 60608 C 1-r0 pacTeHMA YBENMYNBANOCH Ha 1,7 WT., KOAMYECTBO 3epeH B 606e — Ha 0,2 WT., Macca 3epHa ¢ 1-ro pacteHus — Ha 1,41 1, macca 1000 3epeH — Ha
3,4 1, 4TO CMOCOBCTBOBANO YBEAMUYEHMIO YPOXKANHOCTM 3epHa con Ha 5,1 L/ra uan Ha 21,5%, NOBbILIEHNIO COAEPKAHNA NPOTENHa B 3epHe Ha 1,9%, xupa — Ha 0,9%. Mpu
pacyeTe 3KOHOMUYECKOH IOGEKTUBHOCTM YCTaHOB/IEHO, YTO MCNOAB30BaHKe rymuHOBOro npenapata IKO-CM npu Bo3zenbiBaHUM Cou 6bIN0 IKOHOMUYECKM BbIFOAHO. BHe-
ceHue IKO-CM B go3e 2,5 n/r noa NpeAnoceBHYI0 KyNbTUBALMIO, a TaKKe ABYKpaTHas 06paboTka nocesos B Ao3e 1,2 //ra B dase 3 1 6-ro TpoiyaToro aucta obecneunsanc
nosy4YeHue yCAoBHO YucToro goxoga 70404 py6./ra, npu cebectoumoctu 1 1y 3epHa cou pasHoit 1305,42 py6. u yposHe peHTabenbHocTv 187,3%. YuuTbiBas cyluectseHHoe
CHUKEHWE 3aTPaT U3-3a BHECEHWA arpoXMMMKaTa Ha 0CHOBe rymycoBblx Belects IKO-CM B HakoBbIX CMECAX C NECTULMAAMM, IKOHOMUYECKanA IGHEKTUBHOCTb MCMONb30BA-
HWA 3TOro Npenaparta 6bina eLue BbilLe.

Kntovesbie cn08a: coq, arpoxummkaT Ha ocHose rymycosbix BelecTs IKO-CM, cumbroTnyeckan AeATeNbHOCTb KAybeHbKOBbIX BaKTepHid, ypoKainHOCTb, CTPYKTYpa ypoKas,
6enok, *up, skoHOMUYecKan IGPeKTUBHOCTL
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THE EFFICIENCY OF ECO-SP AGROCHEMICAL
BASED ON HUMUS SUBSTANCES APPLIED IN SOYBEANS
UNDER THE SOIL AND CLIMATIC CONDITIONS OF KURSK REGION

V.I. Lazarev, Zh.N. Minchenko, A.Ya. Bashkatov
Federal Agricultural Kursk Research Center, Kursk, Russia

Abstract. The results of laboratory and field experiments to study the efficiency of the applied agrochemicals based on ECO-SP humus substances in soybean cultivation
under the conditions of chernozem soils of Kursk region are presented. It was found that the treatment of soybean seeds with ECO-SP increased the germination energy of
seeds by 4%, laboratory germination by 3%, and had a stimulating effect on the growth of seedlings. The application of the ECO-SP preparation for pre-sowing cultivation
at a rate of 2.5 I/ha and double treatment of the crops in the phase of the 3rd triplet leaf at a rate of 1.2 I/ha and that of the 6th triplet leaf at a rate of 1.2 I/ha increased
the activity of legume-rhizobial symbiosis, contributed to an increase in the number of nodules by 11.5 pcs /plant, the mass of nitrogen-fixing nodules by 1.16 g/plant, the
amount of fixed nitrogen in the air by 27.0 kg/ha in comparison with the control variant. When using the ECO-SP preparation in soybeans, the number of beans per plant
increased by 1.7 pcs., the number of grains per bean by 0.2 pcs., the weight of grain per plant by 1.41 g, the weight of 1000 grains by 3.4 g. This contributed to an increase
in soybean yield by 5.1 centner/ha, or by 21.5%, increased the protein content in the grain by 1.9%, fat by 0.9%. Calculations of economic efficiency showed that the
application of the preparation ECO-SP in soybeans was economically profitable. The application of the preparation ECO-SP for pre-sowing cultivation at a rate of 2.5 I/ha and
double treatment of the crops in the phase of the 3rd triple leaf at a rate of 1.2 I/ha + treatment of the crops in the phase of the 6th triple leaf at a rate of 1.2 I/ha provided
70,404 rubles/ha of conditionally net income, with the cost of 1 kg of grain equal to 1,305.42 rubles and the level of profitability 187.3%. Taking into account the significant
reduction in costs due to the application of agrochemicals based on ECO-SP humus substances in tank mixtures with pesticides, economic efficiency of applied preparation
was even higher.

Keywords: soybeans, agrochemicals based on humus substances ECO-SP, symbiotic activity of nodule bacteria, yield, yield formula, protein, fat, economic efficiency

BBepeHue

B nocnegHve rodbl npu HexsaTke NMPOW3BOA-
CTBEHHDBIX PECYpPCOB 1 CTabUNbHOM POCTe LieH Ha
3HeproHocuTenu B xo3AicTBax Kypckoil obnactu
npeanoyTeHne OTAAETCA KyNbTypaM 1 TeXHONOT -
AM VX BO3[eNblBaHWA, TPEOYIOWMX HaUMeHbLINX
3Hepro3atpar. B cBA3n ¢ 3Tum 6onbLuol MHTEpeC
NpeAcTaBnAeT yBennyeHne noceBos coM — npo-
[OBONbCTBEHHON, TEXHWYECKOW 1 KOPMOBOW

© JNasapes B.)., MunueHko X.H., bawkatos A.f., 2022

KyNbTypbl, VMEIOLLEN BaXHOEe 3HaueHue B yCIo-
Buax 6enkosoro aeduunta [1, 2]. B cpaBHeHuM ¢
3€PHOBbIMM 3N1aKOBbIMW KYNbTYpamit 3epHO COU
CORepXMT B 2-3 pa3a Oonblie 6enKkoBbIX Be-
LecTB, YTo 06ecneynBaeT BbICOKNI BbIXOF Nepe-
BapUMOTO MpOTEMHA W HE3aMEHWUMbIX aMUHO-
Kucnor [3].

YBenMyeHre NOCEBHOI MNOWaAN nop ol B
Kypckol 06nacTit HabniofaeTca ¢ KaxabiM rofoM.

MexayHapoAHbIi CeNbCKOXO3ANCTBEHHDIN MypHan, 2022, Tom 65, No 2 (386), ¢. 177-182.

Ecnmn B 2010-2015 rr. nnowaau nocesa cou B 0bna-
cTu coctananu 36-40 Toic. ra, To yxe B 2016 1. —
136,82017r.— 173,82018 . — 216,8 2019 1. —
281, B 2020 r. — 265, B 2021 r. — 277 TbIC. Ta.
CpegnHsaa ypoxailHOCTb coum no obnacti koneba-
nacb ot 17,0 u/raB 2019 . go 21,7 u/raB 2020 1.,
a BanoBblii cbop 3epHa con B 2019 1 2020 rT. co-
cTaun 600000 u 553000 T COOTBETCTBEHHO
(puc. 1).
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PucyHok 1. [iuHamuka naowageit nocesa u ypoxaitHocty con B Kypckoii obnactu
Figure 1. Dynamics of soybean acreage and yield in Kursk region

B HekoTopbix paitoHax Kypckoli obnactu, Ta-
Kux kaKk benosckuit, CymkaHcknin, 30N0TyXUHCKA,
bonblueconaTcknii, ypoxaitHOCTb con B mocnep-
HWe rofbl MpeBbllwaeT cpefHeobnacTHoe 3Have-
Hue 1 konebnetca B npegenax 21,4-29,7 u/ra. 310
CBMAETENbCTBYET O [OCTATOYHbIX pe3epBax B Mo-
BbILLEHUN YPOBHA YPOXAMHOCTI 1 POCTa Basno-
BblX COOPOB 3epHa 3TOi LieHHOI 3epHo6060BON
Kynbtypbl. Obecneunts CTabunbHOe nonyyeHue
BbICOKMX YPOXaeB BblCOKOKaUYeCTBEHHOI COU BO3-
MOXHO NMWb NyTeM BHeAPEHWA B MPOU3BOACTBO
arpoTexHoNOruil BO3AeNbIBaHNA HOBOTO NOKONe-
HUA, B KOTOPbIX OPraHNYHO 0OBEANHAIOTCA B efiu-
Hoe Lienoe NpUHLMMLI MHTeHCUMKaLm, 6ronoru-
3aLnm 1 pecypcocbepexerus [4, 5, 6].

OCHOBHbIMI 3NeMeHTaMU1 TEXHONOINI BO3fe-
NbIBaHWA COM, HaMpaBNeHHbIMA Ha YBeUYeHue
YPOXaNHOCTI KaueCTBEHHON NPOAYKLNK, ABNAIOT-
CA: MCNONb30BaHKNe CKOPOCMENbIX 1 YNbTPackopo-
CMenblX, BbICOKONPOAYKTUBHbIX COPTOB, afanTPo-
BaHHbIX K YCNOBMAM VX BO3[€/bIBAHNA, BHE[PEHME
3QdEKTUBHBIX CUCTEM 3aLYNTbI PACTEHWIA OT COp-
HAKOB, BpepuTeneil 1 bonesHer, pecypcocbe-
peratowynx cnocobos 06paboTKM MouBbl, HayyHO
060CHOBaHHOW cucTeMbl yaobpeHus [7, 8]. Takum
obpa3som, pa3paboTka TEXHONOT Il BO3AENbIBAHNA
€O, OCHOBAHHBIX Ha yuyeTe 0COBeHHOCTEN copTo-
BOI1 arpOTEXHIKM, afaNTaLNaA UX K NOYBEHHO-KIN-
MaTUYeCKUM YCTOBUAM BO3ZENbIBaHUA, ABNAIOTCA
BECbMa aKTyasnbHOI 3afjauelt 1 LUMPOKO BOCTpe6o-
BaHbl CPeAN CENbX03TOBaPONPOU3BOANTENEIA.

YyuTbiBaA NOCTOAHHDIN POCT LieH Ha MUHEPab-
Hble yaobpeHus 1 CPeAcTBa 3alnTbl PacTeHui,
CeNnbX03T0BapPONPON3BOANTENN BbIHYXAEHbI 1C-
KaTb VHble NYTY NOBbILUEHUA YPOXKANHOCTI COU —
BO37€NbIBaTb e N0 arpoTeXHONOrNAM HOBOrO MO-
KoneHuA. OCHOBOI Takux TeXHOMOrWI ABNAETCA
LIMPOKOe WCMONb30BaHNe BUONOrMYecKnX npe-
napaToB, PerynsTopoB pocTa M 6akTepuanbHbIX
y[o6peHuI, NO3BONALLMX NOBLILUATL UMMYHUTET
pacTeHuil K Hanbonee onacHbIM Bo3byanTenam 6o-
Ne3Hei, NpUMeHeHNe KOTOPbIX C SKOHOMUYECKON
TOUKI 3pEHNA CTaHOBMTCA 6onee BbIrOAHbIM 1 3KO-
noruyeckmn 6esonacHbim [9, 10, 11].

BaxHoe mecto cpean bruonornyeckux yaobpe-
HWIA 1 CTVUMYAATOPOB POCTa PacTeHU B HacTo-
Alyee BPeMA 3aHMMAIOT TYMUHOBblE Npenapatbl.
TymaTbl NpeaCcTaBnAloT coboli rpynmny ecTecTBeH-
HbIX BbICOKOMONEKYNAPHbIX BELYeCTB, KOTOPbIE,
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bnarofaps cneuuduke CBOEro CTPOEHUS U Gusn-
KO-XMMWYECKUM CBOICTBaM, 06M1ajjaloT BbICOKOA
du3monornyeckom akTuBHoCTbI0. OHU He obnaga-
0T TOKCUYHBIMY, KaHLLEPOTeHHbIMI 11 MyTareHHbl-
MM CBOWCTBaMM M He XapaKTepusyiotca smOpumo-
NOTNYeCKON aKTUBHOCTbIO. [yMUHOBbIE Mpenapatbl
CMocobCTBYHOT akTUBM3aLMN MeTabonn3ma 1 pas-
MHOXEHWA MONE3HON MOYBEHHON MUKPOPIOPSI,
MOBbILLIEHNHO 3aLLMTHbIX CBOVCTB PaCTEHUIA NPOTUB
AencTBuA HebnaronpuaTHbIX ¢pu3nyeckux (xapa,
XONO), XMMUYeCKUX (TAXenble MeTannbl, pasuo-
HYKNNAbI, 3aconeHme) u 6ronornyeckix (rpubHole,
6akTepmanbHble, BUpYCHble 60ne3HM) GaKTopoB, B
pe3ynbTate CnocobCTBYIOT GOPMUPOBAHMIO BbICO-
KIX ypOXaeB CeNbCKOX03ANCTBEHHDBIX KynbTyp [12,
13, 14].

B umcno Takux 6uoynobpeHuii BXOANT npe-
napat 3KO-Cl1, npon3sogmmblii Ha OCHOBE rymy-
COBbIX BELUECTB M3 PaCTUTENbHOrO CbipbA (HU-
3UHHOTO Topda), CofepXaluin B CBOEM COCTaBe:
rYMUHOBbIE U GYNbBOKNCNOTbI, PaCcTUTENbHbIE FOp-
MOHbI, aMIHO- 1 POCTbIE OPraHNYECKIe KUCTOTbI,
MUKPO3NEMEHTbI B NIErKOYCBOAEMOI (XenaTHol)
dopme, nonesHyio noyBeHHyt MuKpodnopy. IKO-
CI1 ABNAETCA MHAYKTOPOM UMMYHITETA PacTeHMIA,
06najaeT afanToreHHbIMU CBONCTBaMM, CMocob-
CTBYET aHTUCTPECCOBOM YCTONUNBOCTI PacTeHMiA
K 3aboneBaHuAM 1 HebNaronpUATHLIM YCIOBUAM
cpenbl, 06nafiaeT BbICOKOA XMMMYECKOWN YMCTO-
TOW 1 PacTBOPUMOCTbHO, MOBBILIAET YPOXKANHOCTD
1 KayecTBo npopykumu. Mpenapat ucnonb3yetca
AN 06paboTKM CEMAH 1 BHEKOPHEBOI 06paboTKM
pacTeHWIn Ha BCex 3Tanax Beretauuu (o1 obpabor-
K1 CeMAH [0 AOMONHUTENbHBIX MOJKOPMOK Mocse
nepeHeCceHHOro PaCcTEHNAMI CTPeCca).

Lienb, MaTepuanbl u MeToguKa
npoBefeHUA UccnefoBaHui

Llenblo HacToALWero uccnegoBaHna ABAAAOCH
onpepenene 3pPeKTMBHOCTM NCNONb30BAHMA ar-
pOXMMIKaTa Ha OCHOBE rymMycoBbIx BeluectB KO-
CIN npu BO3#ENbIBaHUN COM B MOYBEHHO-KNUMATU-
yeckmx ycnosusax Kypckoit obnactu.

B 2019-2021 rr. B nabopatopuu TexHOMOri
BO3feNbIBaHVA MONEBbIX KYNbTYp 1 arposKkonoru-
yeckolt oueHki 3emenb OTBHY «Kypckuit QAHL
6blN 3a710XEH OMbIT MO U3yUYeHMo IPGEKTUBHOCTH
npumeHeHua arpoxumukata IKO-CM Ha nocesax
cou. MiccnepoBaHma NpoBOAMAMCH B TPEXMONbHOM

3epHOBOM CeBOOOOPOTE CO CeayloLM Yepeso-
BaHUEM KyNbTyp: APOBOW AYMEHb — COA — APO-
BaA nwenuua. Cxema onbiTa copepxana cnepy-
fowme BapuaHTbl: 1. KoHTponb (6e3 06paboTok
npenapatom); 2. BHeceHue npenapata SKO-CI 8
A03e 2,5 n/ra nof NpeanoCeBHyIo KyabTUBALMIO; 3.
BHeceHue npenapata SKO-CI 8 go3e 2,5 n/ra nog
NpennoceBHYI0 KynbTBaLuio + 06paboTka noce-
BOB B (ha3e 3-ro Tpoityatoro nctas gose 1,2 n/ra +
06paboTKa NoceBoB B haze 6-ro TPONYATOro NUCTa
B ao3e 1,2 n/ra.

louBa OMbITHOO yyacTKa — YepHO3eM TUMNY-
HbIA MOLYHBIA TAXENOCYIMMHUCTOrO TpaHynome-
TPNYECKOro COCTaBa Ha KapboHaTHOM NeccoBup-
HOM cyrnuHKe. [Mpy 3aknagke NoneBoro ombita
cogepxaHue rymyca (no TiopuHy) B maxoTHOM cnoe
cocTaBnano 5,3%, WenoyHorngponn3yemoro aso-
Ta — 69,0 Mr/Kr, nogBuxHbIX dopm pochopa 1
kanus (no Ynpukosy) — 8,8 u 14,5 mMr/kr cooTseT-
CTBEHHO, PeakLMA MOYBEHHOI Cpedbl CMaboKuc-
nas — pH54.

BapwaHTbl B OnbiTe pacnonaranmch cuctematin-
YecK B OfMH APYC, B TPEXKPATHOM MOBTOPHOCTH.
Mnowaab y4eTHoI AensHkn — 200 m2

TexHonornsa Bo3fenbiBaHWA CON COOTBETCTBO-
Bana obLenpuHATON AnA X03AicTB LieHTpasnbHo-
YepHosemHoro pervoHa. Copt com — Kasauka,
HopMa noceBa — 0,6 MITH BCXOXIX cemaAH/ra, Cro-
cob noceBa — pALOBON (WMPWMHA MeXpYpALMiA
15 cm), GOH MUHEPANBHOTO MUTaHNA — N30P30K30.
Y6opka 1 yyeT ypoxas NpoBOAMAMCH CaMOXOf-
HbIM KombaitHom «Camno-500» npAmbIM Kombail-
HUpoBaHueM. MepecyeT ypoxaa NPoBOAMNCA Ha
100%-10 unctoty 1 12%-t0 BNaXHOCTb 3epHa. [inA
onpeneneHna CTPYKTypbl ypoxas 3a 1-2 fHA [0
Hayana ybopKu CoM C Kaxzoil fenaHKu oToupa-
nnNcb No 4 cHomoBbIX 06pasua. Mocne NpocywKu
CHOMOB OMpefenaAnoch: KoNNYecTBo 60608 ¢ 1-ro
pacTeHus; KONMYecTBO 3epeH B 1-M 606e; Macca
3epHa ¢ 1-ro pacTeHus; macca 1000 3epeH.

KonuuectBo obuero asota B KOPHAX M Hapd-
3eMHOI Macce cou onpegenanocb no Koenbpa-
Mo, B obpasuax 3epHa cou onpegensanocb co-
AepxaHue 6enka 1 Xupa Ha aHanu3atope 3epHa
«Infratec™1241». Hatypa 3epHa onpegensnacb
no FOCT-10840-76, macca 1000 3epeH — no FOCT-
10842-76. JkoHOMMuYecKas 3GPEKTUBHOCTb Mpu-
MEHEHWNA arpoXuMIKaTa Ha OCHOBE TyMYyCOBbIX
elects IKO-CIM paccunTbiBanacb no obuienpu-
HATON MeTopuKe. [lna 06paboTKM 3KCMeprMeH-
TaNnbHbIX JaHHbIX MPUMEHANCA AMCNEPCUOHHDIA
MeTof MaTemaTuyeckoro aHanusa no b.A. [locne-
xoBy (1985).

Momumo nonesbix UccnefoBaHuii B nabopa-
TOPHbIX YCNIOBUAX ONPefenanoch BAAHNA npena-
pata IKO-CI Ha 3Hepruto npopacTaHns v nabopa-
TOPHYI0 BCXOXecTb cemaH cou no FOCT 12038-84.

MeTeoponoruyeckie ycnosua B rofpl npose-
AEHWNA SKCMEepUMEHTa Gbla TUMMYHBIMKA ANA YC-
noBuin Kypckoit 06nacTi U xapakTepu3oBanuch
Tenno 1 3acywnueoil norogoi. CpegHecyTou-
HaA TemnepaTypa BereTaL/OHHOrO nepuoga coun
(mait-ceHTa6pb) 2019, 2020 1 2021 rT. 6biNa, COOT-
BETCTBEHHO, Ha 1,3, 1,4 1 1,1°C Bbiwe HOpMmbI mpn
CyMMe OCafikoB paBHOI 72,3, 74,7 n 86,7% oT cpep-
HEro MHOTONETHErO VX KONNYeCTBa (288 Mm).

Pe3ynbratbl 1 06CyxaeHNe

Pe3ynbTaTbl MpoBeAeHHbIX NabOPATOPHBIX MC-
CNefioBaHWI MoKasanw, 4to 06paboTka CcemsH
CON arpoXMMUKAaTOM Ha OCHOBE TYMYyCOBbIX Be-
wects KO-CM B poze 0,3 n/T cnocobeTBoBana
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MOBBbILUEHWNIO SHEPrun NpopacTaHnA (Ha 3-11 AeHb
npopatLmeaHna) — Ha 4%, nabopaTopHOI BCXOXe-
CTI CEMSAH (Ha 7-i1 ieHb NpopalLmBaHna) — Ha 3%
B CPABHEHN C KOHTPONbHbIM BapWUaHTOM, @ B fiaNlb-
HelllLem OKa3blBana CTUMyNMpYIoLLee IeiiCTBIe Ha
POCT NPOPOCTKOB 3epHa cou (puc. 2, Tabn. 1).

BHeceHue arpoxmmikata Ha OCHOBE rymyco-
Bbix BewlectB IKO-CI1 8 nouBy nog npesnocesHyto
KynbTuBaumio B Ao3e 2,5 n/ra obecneynsano no-
BbILLEHWE NONIEBOI BCXOXECTN CEMSIH COM Ha 3,5%,
CMOCcoBCTBOBANO NYYLLEMY POCTY W Pa3BUTHIO pac-
TeHui1, 0b6pa3oBaHmMio bonee MOLHON BereTaTyB-
HOW MacCbl 11 KOPHEBOW CUCTEMbI B CPaBHEHUN C
KOHTPONbHbIM BapuaHToM (Tabn. 2).

BaxHoi 6uonornyeckoil 0CobeHHOCTbIO COM
ABNIAETCA YCBOEHWE a30Ta BO3AyXa B CUMOMO3e C
knybeHbkoBbiMu bakTepuamu (Rhizobiales). Cos,
Oypyun HoBOI KynbTypoii B LieHTpanbHom YepHo-
3emMbe, HyXfaeTca B 00A3aTenbHON MHOKYnALMN

(konmpo.v)

HAYYHOE OBECMEYEHWUE U YNPABNEHWUE ATPOMPOMbILWIEHHBIM KOMNJIEKCOM \’@“Jj

aKTVBHBIMY LUTaMMaMU BUAPYNEHTHbIX KNy6eHbKO-
BbIX GakTepuin. IPGeKTUBHOCTL 6060BO-Pr306Y-
anbHOro CUMOM03a 3aBUCIT OT BENNYNHDI 11 aKTUB-
HOCTI CUMOUOTMYECKOTO anmapaTa. Yalle Bcero B
KauecTBe 3TUX MOKa3aTenel NCMonb3yloT Konye-
CTBO 11 Maccy KnyOeHbKOB Ha 0fiHO pacTeHue [15].

HabniogeHna 3a CMMONOTMYECKON [eATeNb-
HOCTbO PacTeHUii B rofbl NPOBEAEHIs JKCnepH-
MEHTa MoKa3ai, 4To 1CNonb3oBaHWe npenapara
JKO-CIM npw BO3genbiBaHUM COM CO3AaBano on-
TUManbHble YCIOBNA A1 HOPMANbHON XU3Hee-
ATENbHOCTU KNyOEHbKOBLIX BaKTepUii Ha KOPHAX
pacteHuit. 310, B CBOK OyYepenb, YBENNYMBANO
aKTMBHOCTb 6060B0O-pr306ManbHOTO  CMMO1033,
CMOCOBCTBOBANO MOBBIWEHMIO KOIMYECTBA 1 Mac-
Cbl a30TOUKCUPYIOLLMX KNYOEHBKOB Ha PacTeHNsAX
cou (1abn. 3).

BHeceHne arpoxummkata Ha OCHOBE Tymyco-
Bbix Bewect8 JKO-CM nog KynbTnBaumMio B fo3e

2,5 n/ra v gByKpaTHas 06paboTka noceBoB B hase
3 1 6-ro TpoitaToro nucta B fose 1,2 n/ra nosbl-
Lano KonnyecTeo KnybeHbKoB Ha 11,5 wwT./pacTe-
HUe, Maccy a3oTOUKCMpYloLWwmX KnybeHbKoB — Ha
1,16 r/pacTeHue B CpaBHEHNN C KOHTPOSbHbIM Ba-
puaHToM (puc. 3).

PacueTbl KonnuecTea GpUKCUPOBAHHOTO a3oTa
no kosdpduumeHty XonkuHca-lMutepca [15] no-
Kasanu, uto B pesynbrate CUMOMOTYECKON fe-
ATENbHOCTI KNyOEHbKOBbIX OaKTepuii 3a Bere-
TaUMOHHbIV Nepuop coA cBA3blBaeT oT 65,1 go
92,1 Kkr/ra a30Ta, 4To Ha 50-60% ypnoBneTopseT
noTpe6HOCTb pacTeHuii B Hem. Vicnonb3oBaHue
arpoxMMMKaTa Ha OCHOBE TyMyCOBbIX BeLeCTB
9KO-CM Ha noceBax con aKkTWBM3MPOBaNO CUM-
BroTuyeckylo AeATENbHOCTb KyOeHbKOBbIX Gak-
TepUil N CNocobCTBOBANO MOBBILEHNIO KOMNYe-
CTBa GUKCMPOBAHHOMO a3oTa pacTeHNUAMU COM
(Tabn. 4).

(BKO-CIT
0,3 n/m)

PUCyHOK 2. BAnsiHMe arpoXummKaTa Ha ocHoBe rymycoBbix Bewwects IKO-CI Ha 3Hepruio npopactaHus 1 1abopaTopHYI0 BCXOXKECTb CEMSAH COU
(a — Ha 3-1 peHb, 6 — Ha 7-if feHb, B — Ha 14-i AeHb npopaLyMBaHms)
Figure 2. Effect of agrochemicals based on ECO-SP humus substances on the germination energy and laboratory germination of soybean seeds
(@ —onday 3,6 — onday 7, 8 — on day 14 of germination)

Tabnvua 1. BausiHue arpoxummKaTta Ha ocHose rymycoBbix Belects IKO-CI Ha 3Hepruto npopactaHua U 1abopaTopHYIo BCXOMKECTb CEMAH COU
Table 1. Effect of agrochemicals based on ECO-SP humus substances on the germination energy and laboratory germination of soybean seeds

BapuaHt onbita

JHeprua npopactaHus (Ha 3-i AeHb npopalmsanus), %

Na6opatopHas BCXoKecTb, (Ha 7-1 AeHb Npopalwyusanus), %

1. KoHTponb (6e3 06paboTku npenapatamm)
2. 3K0-CM, obpaboTka cemsH, 3 n/T

86
90

91
94
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Tabnuua 2. BAusHMe arpoXuMuKaTa Ha ocHoBe rymycoBbix Beects IKO-CIT Ha noneByio BCXOKeECTb

cemsH cou (2019-2021 rr.)

Table 2. Effect of agrochemicals based on ECO-SP humus substances on the field germination

of soybean seeds (2019-2021)

Yucno B3owepwnx | Monesas BCXOKeECTb,
BapuaHT onbita - 5
pacteHui Ha 1 m %
1. KoHtponb 54,2 90,3
2.9K0-CM (2,5 n/ra), BHECEHME NOA, MPEANOCEBHYIO KYNLTUBALMIO 56,3 93,8

Tabauua 3. Bamanme npenapata IKO-CMN Ha KOAMYECTBO U Maccy KNY6EHbKOB Ha KOPHAX COM

(dasa nnogoobpasosanus) (2019-2021 rr.)

Table 3. Effect of the preparation on ECO-SP humus substances on the number and weight of nodules

on soybean roots (fruit formation stage) (2019-2021)

Konunuectso Macca knybeHbKoB,
BapuaHTt onbiTa
KNY6EHbKOB, WWT. r

1. KoHtponb 245 0,73
2.9K0-CM (2,5 n/ra) nog KynbTMBaLuiO 34,7 1,68
3. 9K0-CM (2,5 n/ra) nog KynbTMBaUmio + 06paboTka nocesos

M 36,0 1,89
8 dase 3 1 6-ro Tpoituatoro ancra (1,2 n/ra)

Konmponp

IKO-CII noo Kynemusgayuio

PucyHok 3. Bamanue npenapata IKO-CIM Ha pa3BuTMeE pacTeHuit con u 06pasoBaHue a30TGUKCUPYIOLLMX

Kny6eHbKos (2021r.)

Figure 3. Effect of the preparation ECO-SP on the development of soybean plants and the formation

of nitrogen-fixing nodules (2021)

Tabnuua 4. BamsiHue arpoxummKaTta Ha ocHose rymycoBbix Belects IKO-CI Ha KonnyectBo GUKCUPOBAHHOTO
a30Ta CUMBMOTMUECKMM annapaTom Ha KopHsax cou (2019-2021 rr.)
Table 4. Effect of agrochemicals based on ECO-SP humus substances on the amount of nitrogen fixed by

the symbiotic apparatus on soybean roots (2019-2021)

06paboTka nocesos 8 ase 6-ro Tpoiuaroro aucta (1,2 nfra)

Konuuecrso obuiero Konnvecrso
BapuaHT onbita a307a B KOPHAX M Haf- | (MKCMPOBAHHOTO a3oTa
3eMHo# macce cou, % BO34YXa, Kr/ra
1. KoHtponb 1,03 65,1
2. 9K0-CM (2,5 n/ra) nog KyNbTMBALMIO 1,18 85,3
3. 9K0-CM (2,5 n/ra) nog KynbTMBaLmio + 06paboTka
nocesos 8 hase 3-ro Tpoiyaroro aucta (1,2 n/ra) + 1,20 92,1
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Camble HU3KME NOKa3aTenn asoprkcaLmy bbinu
MnosTyyeHbl B KOHTPONbHOM BapuaHTe — 65,1 Kr/ra.
BHeceHue arpoxnmuKata Ha OCHOBE TyMyCOBbIX
gelectB JKO-CI nog npepsnoceBHylo KynbTiBa-
unio B Ao3e 2,5 n/ra yBennumBano Konnyectso
duKcpoBaHHoro asota Bo3gyxa fo 85,3 Kr/ra.
Hanbonee BbicoKoe KonnuecTBO GUKCMPOBaAH-
HOro a30Ta pacteHuamu cown (92,1 Kkr/ra) oTmMeya-
N0Cb B BapuaHTe ¢ BHeceHnem npenapata JKO-C
B [103e 2,5 N/ra nog KynbTBaLMio 1 [BYKPaTHOI
06paboTKOI NOCEBOB 3TUM Mpenapatom B dasze
3-ro Tpoityatoro nncTa B gose 1,2 n/ra v dase 6-ro
Tpoiyatoro nu1cTa B fose 1,2 n/ra.

/\cnonb3oBaHue arpoxumuKaTa Ha OCHOBE ry-
mycosbix Belect IKO-CI Ha noceBax cou oKa-
3bIBaNO MONOXUTENbHOE BANAHME Ha SNEMEHTHI
CTPYKTYpbl ypoxas. BHecenne npenapata 3KO-CI
nog NpeanoCeBHYI0 KynbTuBaLMio B fo3e 2,5 n/ra
MoBbILWAN0 KOAMYecTBO 60608 C OfHOrO pacte-
HWA cou Ha 1,3 WT,, (B KOHTPONBHOM BapuaHTe —
18,9 WT.), KONMYECTBO 3epeH B 606e — Ha 0,1 wr.
(B KOHTpPONbHOM BapuaHTe — 1,9 WT.), Maccy 3ep-
Ha C ofjHoro pacteHua — Ha 0,63 I (B KOHTPOSb-
HoM BapuaHTe — 4,22 1), maccy 1000 3epeH — Ha
2,51 (B KOHTpONbHOM BapuaHTe — 117,7 1). B Ba-
puvaHTe C BHeceHuem npenapata JKO-CM nop
NPeanoCeBHY0 KynbTUBALMIO 1 [BYKPaTHOI 06-
paboTkoi noceBoB B ¢ase 3 u 6-ro0 TPOIYATOro
NNCTa Konnyectso 6060B C 0AHOMO pacTeHua cou
YBeNNUMBaNoCh Ha 1,7 WT.,, KONNYECTBO 3ePeH B
606e — Ha 0,2 WT, Macca 3epHa C OfHOTO pac-
TeHnAa — Ha 1,41, macca 1000 3epeH —Ha 34
(tabn. 5).

BaxHeliwmm mopdonornyeckum npusHakom
con, OnpegenaAwWMM BO3MOXHOCTb 1 3pdek-
TWBHOCTb MeXaHU3UPOBAHHON YOOPKN, ABAAETCA
BbICOTA PACTEHMIN 1 OCOBEHHO BbICOTA MPUKpe-
NAeHNA HUKHNUX 60608B. Mcnonb3oBaHme arpoxu-
mukata IKO-CI Ha noceBax con OKa3biBano nomno-
XKUTeNbHOE BNNAHME Ha 3TU noka3aTenu. CpefHaAs
BbICOTa CTebNA pacTeHNin Cou, BO3LENbIBaEMON B
KOHTPO/IbHOM BapuaHTe, cocTauna 97,4 cm, a Bbl-
COTa MpUKpenneHua HuxHero 6o6a — 21,9 cm.
BHeceHne arpoxummkata Ha OCHOBE TyMyCOBbIX
Bewect JKO-CIT nog npeanoceBHyio KynbTiBa-
LMo MOBbILLANO BbICOTY PaCTEHMI COU Ha 2,9 CM,
a BbICOTY MPUKPEeNeHns HimkHero 606a — Ha
09 cm. B BapwaHTe C BHeceHuwem npenapata
9KO-CM nog npeanoceBHyto KynbTUBALMKO W [iBY-
KpaTHoil 06paboTKoil NoCceBOB cou B daze 3 1 6-ro
TPOWYATOro NNCTA BbICOTA MPUKPENEHNA HUXKHE-
ro 606a K pacTeHnto cou coctaBina 23,4 cm, uin
Ha 1,5 cM BbllLe, YeM B KOHTPONIbHOM BapuaHTe.

YBennueHue nokasateneil CTpyKTypbl ypoxas,
B BapuaHTax C MCMonb30BaHNeM arpoXMIKaTa Ha
ocHoBe rymycoBbix Beljects IKO-CI, obecneum-
no bonee BbICOKYK YPOXaNHOCTb cou. BHeceHue
npenapata KO-CM nop npeanoceBHy KynbTi-
BaLMto B fo3e 2,5 fi/ra cnocobCcTBOBano noBbiLue-
HII0 YPOXANHOCTY con Ha 3,4 L/ra, unn Ha 14,3% B
CpaBHeHUI C KOHTponeM (23,7 u/ra) (tabn. 6).

Hanbornee BbICOKYl) ypoOXalHOCTb — cou
(28,8 w/ra) obecneunBano BHeceHWe mpenapata
3KO-CM nop npepsnoceBHyio KynbTBaLMio B f03€
2,5 n/ra n gByKpaTHas 06paboTka NoceBoB 3TUM
npenapaTtom B $pase 3-ro TpoiAYaToro N1CTa B fo3e
1,2 n/fra n ¢ase 6-ro TpoyaToro NnCTa B Jo3e
1,2 n/ra. Mpnbaska ypoxas no cpaBHEHNIO C KOH-
Tponem coctasuna 5,1 u/ra unm 21,5%.

/cnonb3oBaHne arpoxummkata Ha  OCHO-
Be rymycosblx Bewect8 JKO-CM npu Bo3gensl-
BaHUM COM OKa3blBano CYLLECTBEHHOE BVAHUE
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Tabnuua 5. BansiHMe arpoxumuKaTta Ha ocHose rymycoBbix Bewwects IKO-CI Ha anemeHTbl CTPYKTYpbl yporkas cou (2019-2021 rr.)
Table 5. Effect of agrochemicals based on ECO-SP humus substances on the elements of the soybean yield formula (2019-2021)

Bbicota npukpe- |  Konuvectso Konunuecrso
DnunHa ctebns, Bec 3epHa ¢ Macca
BapumaHt onbita NAEHNA HUXK- 60608 c 1 pac- | 3epeH c 1 pac-
tm; 1 pactenus, r 1000 sepeH, r
Hero 606a, cm TEHUS, WT. TEHUS, WT.
1. KoHTtponb 97,4 21,9 18,9 1,9 4,22 117,7
2. 9K0-CM (2,5 n/ra), BHECEHME NOA MPEANOCEBHYIO 1003 28 20,2 20 485 120,2
KynbTuBauuio
3.9K0-CM (2,5 n/ra) nog NpeAnoceBHYI0 KyAbTUBALMIO +
obpabotka nocesos 8 dase 3-ro Tpoiuaroro aucta (1,2 nfra) + 100,8 23,4 20,6 2,1 5,23 1211
06paboTka nocesos 8 ase 6-ro Tpoiaroro aucta (1,2 n/ra)
Tabauua 6. Bananne arpoxMmuKaTa Ha ocHoBe rymycoBbix Bewects IKO-CI Ha ypoxaitHocTb com (2019-2021 rr.)
Table 6. Effect of agrochemicals based on ECO-SP humus substances on soybean yield (2019-2021)
Npubaska
BapwmaHT onbiTa YpoxaiiHocTb, u/ra
u/ra %
1. KoHTtponb 23,7
2.9K0-CM (2,5 n/ra), BHeCEHME Nog, NPEANOCEBHYIO KYNLTUBALMIO 27,1 34 14,3
3.3K0-CM (2,5 n/ra), BHeCeHMe Nog NPEANOCEBHYIO KYNLTUBALMIO +
obpabotka nocesos 8 dase 3-ro Tpoiyaroro aucta (1,2 nfra) + 28,8 5,1 21,5
obpaboTka nocesos B dase 6-ro Tpoituatoro aucra (1,2 n/ra)
HCP,, 0,71
Tabauua 7. BanaHue arpoxMmuKata Ha ocHoBe rymycoBbiX Bewects IKO-CMN Ha KauectBo 3epHa cou (2019-2021 rr.)
Table 7. Effect of agrochemicals based on ECO-SP humus substances on the quality of soybean seeds (2019-2021)
CopepikaHue, %
BapwaHT onbiTa Hatypa 3epHa, r/n
6enok KuUp
1. KoHtponb 35,5 22,1 727,2
2.3K0-CM (2,5 n/ra), BHeCeHMe Nog, NPEANOCEBHYIO KYNLTUBALMIO 37,2 22,8 733,0
3.3K0-CM (2,5 n/ra), BHeCeHMe Nog NPEANOCEBHYIO KYNLTUBALIMIO +
o6paboTka nocesos 8 ase 3-ro Tpoidaroro aucta (1,2 nfra) + 37,4 23,0 734,0
obpaboTka nocesos 8 dase 6-ro Tpontaroro aucta (1,2 n/ra)

Tabnvua 8. IKoHoMMYEecKas 3G PeKTUBHOCTb MCNONb30BaHNA arPOXMMMKaTa Ha 0CHOBe rymycoBbix Bewyects IKO-CM Ha nocesax cou (2019-2021 rr.)
Table 8. Economic efficiency of applying agrochemicals based on ECO-SP humus substances in soybeans (2019-2021)

Croumoctb Bano- -
e G e, | Gl T MpownsBoacTBEH- CebecTonmoctb, Yuctblid goxoa, YpoBeHb peHTa-
! e " | Hble 3atpatbl, py6. py6./u py6./ra 6enbHocTH, %

1. KoHTponb 23,7 88875 35208 1485,56 53667 152,4

2. 9K0-CM (2,5 n/ra), nog, KyNbTMBaLMIO 27,1 101625 36212 13362,24 65413 180,6

3. 9K0-CM (2,5 n/ra), nog, KynbTMBaLMIO +

(1,2 n/ra) 8 dase 3-ro Tpoityatoro aucra + 28,8 108000 37596 1305,42 70404 1873

(1,2 n/ra) & daze 6-ro TpoityaToro ancta

Ha KauyecTBO 3epHa. Tak, BHECEHMe npenapata
JKO-CIM noa npeanoceBHylo KynbTMBaLMIO NOBbI-
Lwano coaepaHue 6enka B 3epHe Ha 1,7%, cofep-
*aHue xunpa — Ha 0,7% B CpaBHEHMM C KOHTPO-
nem. boree BblcOKOe cofiepxarme benka n xupa s
3epHe NonyyeHo B BapuaHTe C BHECEHMEM Mpena-
pata JKO-CI1 nog, npeanoceBHyio KynbT1BaLmio 1
ABYKpaTHOI1 06paboTKol noceBoB B Gase 3 1 6-ro
Tpoitvatoro nucta. CogepaHue 6enka B TOM Ba-
puaHTe noBbIWwanocb Ha 1,9%, xmpa — Ha 0,9% B
CpaBHeHWM C KOHTponeM (Tabn. 7).

Mpu pacyeTe 3KOHOMMYECKO 3GHEKTUBHOCTH
ncnonb3oBaHua npenapata JKO-CIM Ha nocesax
€OV 33 OCHOBY ObINW MPUHATBI CIEAYIOLLME MOKa3a-
TeNu: croumocTb Npenapata IKO-CM — 240 py6./n;

YPOXaiHOCTb COM B KOHTPOIbHOM BapuaHTe 11 no
BapuaHTam onbiTa — daKTMyeckas, NoayyeHHas
MeTOZOM B3BeLMBaHUA; LeHa 1 T 3epHa cou —
37500 py6. (cpenHAs 3aKynoyHas LieHa 3epHa con
3a2020-2021rr.)

PacueTbl s3KoHOMUYECKOIT 3OHEKTUBHOCTU MO-
Kasanu, YTo NCnob30BaHMe arpoxMmKaTa Ha oc-
Hose rymycoBbix Belects 3KO-CI Ha nocesax con
6bIn0 SKOHOMUYECKN BbIrofHO (Tabn. 8).

BHeceHne npenapata 3KO-CM nog npepn-
MOCeBHYIO KynbTiBauMio B Ao3e 2,5 n/ra mo-
BbILIANO YPOXaHOCTb con Ha 3,4 u/ra, yse-
NMuMBaA  TeM  CaMblM  CTOMMOCTb  BanoBOW
npogykummu Ha 12750 py6./ra. BennunHa ycnos-
HO YucTOro foxoda cocTaBina 65413 pyb./ra,

cebecTonmocTb 1 1 3epHa — 13362,24 py6., ypo-
BEHb peHTabenbHocT — 180,6%.

J¢pdekTnBHOCTL Npenapata IKO-CI npun BHe-
CEHUI €ero MOf MpeanoceBHyl0 KynbTuBaLMio B
L03e 2,5 n/ra  ABYKpaTHol 06paboTke NoceBoB B
(ase 3-ro TpoityaToro nncTa B fose 1,2 n/ra + 06-
paboTka NOCeBoB B (a3e 6-ro TPOIYATOrO NCTA B
pose 1,2 n/ra Bo3pactana: Be1yMHa yCnoBHO Yu-
CTOro Joxofa coctasuna 70404 py6./ra, cebecto-
nmocTb 1 4 3epHa — 1305,42 py6., ypoBeHb peH-
TabenbHoCT — 187,3%. YunTbiBas CylecTBeHHOE
CHIKEHMe 3aTpaT 13-3a BHeceHuA npenapata JKO-
CM B 6aKoBbIX CMeCAX C NECTULIMAAMM, SKOHOMI-
yeckan 3¢ PeKTUBHOCTb MCNONb30BaHMA Npenapa-
Ta 6bina eLle BbilLe.
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3akntoyeHue

Pe3ynbTaThl UCMbITAHWA arpoOXMMIKaTa Ha oC-
HoBe rymycoBbix Bewects JKO-CM cugeTenn-
CTBYIOT O €r0 BbICOKOW 3GeKTUBHOCTU Npi BO3-
nenbiBaHun con. BHeceHme npenapata IKO-CI
NOA NPennoCeBHYH KynbTUBaLWIO B fo3e 2,5 n/ra
1 ABYKpaTHas 0bpaboTka noceBos B dase 3 1 6-ro
TpoiiyaToro nucTa B fo3e 1,2 n/ra cnocobcToBa-
NV YBENNYEHMIO YPOXANHOCTY COM Ha 5,1 u/ra, no-
BbILLEHWIO COfepXaHune NpoTerHa B 3epHe — Ha
1,9%, xmpa — Ha 0,9%. cnonb3osaHue arpoxu-
MUKaTa Ha 0CHoBe rymycoBbix BelecTs IKO-CIT Ha
nocesax cou 6610 SKOHOMUYECKM BbIFOfHO, Ona-
rofilapA BbICOKOM 3QGeKTUBHOCTN Npenapata, He-
BbICOKOI1 €70 CTOMMOCTY U ManblX j03 BHECEHNS.
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