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CemeHHast NMPOAYKTUBHOCTD COU IPHU MPUMECHCHUN
HEKOPHEBbIX MHOFO(l)yHKIII/IOHaJIbeIX KOMIIJIEKCOB

Haranbs barpoexoBHa Pajgasbckas
@denepanbHbIi HAy4HBIN LEHTP «Bcepoccuiickuii HayuyHO-HCCIIEI0BATENbCKU HHCTUTYT COM»,
Amypckast obnacte, biarosemenck, Poccust, rnb0676(@mail.ru

Annomayusn. Pazpabotka 3¢ eKTHBHBIX MPHEMOB, 00ECTICUNBAIOIINX OHOIIOTU3AINIO BO3-
JIEJIbIBAaHUS COU, UMEET TEOPETUUYECKOE U MTPAKTUUECKOE 3HaUeHUE IpU (POPMHUPOBAHUM YCTONUH-
BO CTaOMJIBHBIX U MAaKCHMaJIbHO POIYKTUBHBIX arposkocucTeM. B HacTosiel paboTe oTpaxeHbl
pe3yabTaThl MOJEBBIX UCCIEJOBAHUN MO BBISBJICHHUIO BIUSHUS IPUMEHEHHS] HEKOPHEBBIX MHOTIO-
(yHKIMOHATHHBIX OMOKOMITIIEKCOB Ha MOp(oMeTpHUIeCKre, XO3SHCTBEHHBIC PU3HAKU PACTECHUH,
(dbopMHupOBaHUE CEMEHHOHN MPOAYKTUBHOCTH ToceBa con copta Kurpocca B ycnoBusix [Ipuamy-
pbsi. Onpenenena 3(h(HeKTUBHOCTH MPUMEHEHUSI MHOTO(YHKIIMOHAIBHOTO YI0OPUTEIHHOTO KOM-
IJIeKCca, yCUIIMBAIOIIET0 MPOIYKIIMOHHBIE TPOLECCHl PACTEHUH U ONTUMHU3UPYIOLIETO UX TUTaHHE,
a Taxke OMO(MUTOHIMIHOTO KOMIUIEKCA, aKTUBU3UPYIOMIETO ()OTOCHHTE3 W HAKOIUIEHHE CyXOTO
BellecTBa. PaccMoTpeHa posib MHOKYJSIUU CEMSIH BBICOKOAKTUBHBIM IITAMMOM PU300Hil COH.
[IpuBeneHbI pe3ynbTaThl H3y4YEeHUS! HEKOPHEBOTO MUCTIOB30BaHMsI OMOKOMILIEKCOB, pacCMaTpyBae-
MBIX Ha CO€ B Pa3JIMYHbIX KOMIIO3ULMIX, BKJIIOYasi IPUMEHEHHE HAa CEMEHAX U PACTEHHUSX, a TAKKE
COBMECTHO; IIPH MPEANOCEBHON MHOKYIISLIUU CEMSIH U 0e3 He€; Ha HEyJOOPEHHOM U Y100pEeHHOM
(doHax. ArporpuéMsI, BKIIOYAIOIINE HHOKYIISAUIO CEMSH IPUMEHIEMbIM IITAMMOM, IPEIIOCEB-
HYI0 00pabOTKy ceMsiH U TmoceBa ynoopurenbHbiM komiuiekcoM Crapran + Hyrpu-®aiit PK u
onopuToHIMIHBIM KoMIuTekcoM benprii XKemuyr Cost B peKOMEHTyeMBIX JJO3UPOBKAX U PEeTiIaMeH-
Tax o0ecneynBaroT (POPMHUPOBAHUE YPOXKasi COH 110 3 T/Ta.
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Abstract. The development of effective methods that ensure the biologization of soybean
cultivation is of theoretical and practical importance in the formation of completely stable and
most productive agroecosystems. This paper reflects the results of field studies to identify the
impact of the use of foliar multifunctional biocomplexes on the morphometric, economic char-
acteristics of plants, the formation of seed productivity of the soybean variety Kitrossa in the
conditions of the Amur region. The effectiveness of the use of a multifunctional fertilizer complex
on soybean, which enhances the production processes of plants and optimizes their nutrition, as
well as a biophytoncide complex that activates photosynthesis and the accumulation of dry matter,
has been determined. The role of seed inoculation with a highly active strain of soybean rhizobia
is considered. The results of studying the foliar use of biocomplexes considered on soybeans in
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various compositions, including the use on seeds and plants, as well as jointly; with pre-sowing
inoculation of seeds and without it; on unfertilized and fertilized backgrounds. Agricultural prac-
tices, including inoculation of seeds with the applied strain, pre-sowing treatment of seeds and
sowing with Spartan + Nutri-Fight RK fertilizer complex and Belyi Zhemchug Soya biophyton-
cide complex in recommended dosages and regulations, ensure the formation of a soybean yield
of up to 3 t/ha.

Keywords: soybean, variety, foliar complexes, morphometric parameters, crop productivity
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BBenenne. Cos, ABIASICH BaKHEHIIEH
OEJIKOBO-MAaCIMYHON KYJIBTYPOH, CIIOCOOHA
HAaKaIUIMBaTh B CBOMX cemeHax 37-42 % mac-
coBoii monu 6enka, 19-22 % macna u 10 30 %
yriaeBoJoB. [lo aMHHOKHUCIOTHOMY COCTaBy
COEBBIN 0O€OK O4YeHb OJM30K K OCNKYy KypH-
HbIX stuil. CoeBoe Maciio, OTHOCSACH K JICTKO-
YCBOSIEMBIM, COJEPKUT JKUPHBIE KHUCIIOTHI,
HE BbIpabaTbIBaeMble OPraHU3MOM YelOBEeKa
u kuBOTHBIX. Cos, Omaromapsi CBOeMy XH-
MUYECKOMY COCTaBY, IIUPOKO HCIIOIB3YETCS
B KaueCTBE IPOJIOBOJIBCTBEHHOM, KOPMOBOM,
TEXHUYECKOW KynbTyphl. OHa sBISETCS B
JATbHEBOCTOYHOM 3eMIICJICIIUA  00s3aTeIb-
HBIM KOMIIOHEHTOM ITOJIEBBIX 3E€PHO-COEBBIX
CEeBOOOOPOTOB M OOECIIEYMBAET JOCTATOYHO
BBICOKYIO IKOHOMHYECKYIO 3(PPEeKTHBHOCTH
OTpAaCIIH.

Hecmotps Ha cHmkenue nonu Jlanbhe-
BOCTOYHOTO (heZiepalibHOTO OKpyra B TEPpH-
TOPUAJILHOW CTPYKTYpE MPOU3BOJCTBA COH, B
aOCONIOTHBIX BeIMuMHaxX o0BbEM €€ cOopa B
MaKpOpETHOHE pacTET. 3a AECATH JIET IPOU3-
BOJICTBO COM YBEJIMUYWIIOCH ITOYTH B J[Ba paza
o 1,5 man. T B 2020 1.

CemenHasi TpPOJIYKTUBHOCTH  IOCE-
BOB coM B JlalbHEBOCTOYHOM (eiepaibHOM
okpyre coctaBisier 1,38 1/ra, B AMypcKoi
obmactu — 1,37 T/ra, 9TO HAXOIUTCA B TIpe-
nenax peHTabeNbHOCTH €€ TPOU3BOJICTBA.
[loBbIIeHNE ypOXKANHOCTH M yBEIMYECHHE
MPOM3BOJICTBA COM HAMPAMYIO 3aBHCHT OT
MPUMEHEHUS HOBEUIINX TEXHOJOTHM BO3JIe-
JIBIBAHUS TIEPCIEKTUBHBIX COPTOB [2, 15].

OcHOBHbBIE TIOCEBHBIE MUIOMIaau B [Ipu-
aMypbe 3aHHUMAlOT CcopTa celieKuuu Bce-
POCCHICKOTO  HAay4HO-HCCIICA0BATEIILCKOTO
I/IHCTI/ITYTa COH, CIUHCTBCHHOI'O B POCCI/II/I
CIEIUATM3UPOBAHHOTO HAYYHOTO IIEHTpa.
[TorenmuanbHass IPOAYKTUBHOCTh ITHX CO-
pToB cocraisieT oT 2,5 mo 3,5 t/ra. Copra
COM MECTHOM CeJIEKIIMM HauOoJiee ajaITH-
pOBaHbl K CIIOKHBIM ITOYBEHHO-KJIHMMATH-

YECKUM YCJIOBMSIM PErHOHa, UIsl KOTOPOTO
XapaKTEepHBI PE3KO MEPEMEHHBINA THIPO-TEP-
MUYECKHM PEKHUM, CE30HHO-MEp3JIOTHBIC
THIPOMOPGHBIE MOYBBI, pe3Kas aMILIUTY/Aa
KOJICOAHUH THEBHBIX M HOYHBIX TEMIIEPATYp
BO3/lyXa B [IEPHOJ] BET€TallMM, PAHHEE HACTY-
IUIEHUE 3aMOPO3KOB, BBICOKMH IPUPOIHBIN
UH(EKIIMOHHBIN (OH.

HecMmoTpss Ha TO, 4TO COs, SABIISISCH
BeChbMa IUIACTHYHBIM PACTCHUEM, HWMEET
OTPOMHBIN apeayn pacupoCTpaHEHUs, MaKCH-
MaJbHYIO YPOXXaHOCTh CIOCOOHBI (OpMU-
pOBaTh COpPTa C BBICOKMMHU aJIallTAIIMOHHBIMHU
kauectBamu [3, 10]. Peammzanusi moTeHIu-
QITBHON OWOJIOTMYECKON YPOKAWHOCTH CO-
PTOB B TAaKUX YCJIOBUSX BO3MOXKHA C TIpUMeE-
HEHHEM arpoOMOTEXHOJIOTHUECKUX IPUEMOB,
00ecreYnBarONIMX MaKCHUMAaJIbHYI0 aKTHUBH-
3alMI0 TPOAYKIMOHHBIX IPOIECCOB pacTe-
HUW COH.

Takast Owosiorm3anus WHTEHCHU(]UKA-
IIMOHBIX IPOLECCOB B CUCTEME a’dPOJIAH[-
madTHOrO 3eMIIeAEHs ColpsbKeHa ¢ Ooee
AKTUBHBIM YIIPaBJICHUEM aJIallTUBHBIMH pe-
aKLUMSMU OCHOBHBIX OHMOTHYECKUX KOMIIO-
HEHTOB arpoOHOIEHO03a, KOUMH SBIISIOTCS
KyJIbTUBUPYEMbIE COpTa, C LENbl0 olecre-
YEeHHs] BBICOKOI MPOAYKTUBHOCTH M 3KOJO-
TUYECKON YCTOMYMBOCTH LIEHO3a, a TaKXKe
PECYPCOIKOHOMUYHOCTH U PEHTAOETHHOCTH
BO3/ICJIBIBAHUS KYJIBTYPBI.

B HacTosiee BpeMs HCIOIb30BaHUE
(hM3HONOTHYECKH AaKTHBHBIX BEIIECTB Kak
OJHOI'0 M3 OCHOBHBIX JJIEMEHTOB OHOJIOTH-
3UPOBAHHBIX TEXHOJOTHUH TMO3BOJIIET IMOBBI-
CUTh ypokaitHOCTh con Ha 10—15 % 3a cuér
MOOMITM3AIIU UMMYHHBIX CHCTEM pacTEHUI
U UHTCHCH(PHUKAIMU OOMEHHBIX MPOIECCOB
POCTOCTHMYJIMPYFOIIET0, 3alUTHOTO M aH-
THUCTPECCOBOTO aeicTus [11].

JlJist con BayKHO MMPUMEHEHHE OUOJIOTH-
yecku akTuBHBIX BelecTB (BAB) B kauecTe
PEryJsITOpOB pocTa pacTeHHi, oOecrieunBa-
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IOIIUX OJHOBPEMEHHO PETYyJALMI0 POCTO-
BbIX, T€HEPAaTHBHBIX U KOPHEOOpa3oBaTesb-
HBIX IIPOLIECCOB.

Oco0eHHO aKTyaJlbHO B YCJIOBHSX 00-
e TeHACHIIMH YKOJIOTHYECKH 00O0CHOBAH-
HOTO TPOU3BOJCTBA 0€30MACHBIX MPOIYKTOB
MUTaHUS UCIOIb30BaHUE B PACTEHHEBOICTBE
BAB, conepxkaiine B CBOEM COCTaBe T'yMH-
HoBble BemlectBa (I'B) [7, 8, 14, 21], koTopsie
M0 CBOEH PKOJIOTUYECKOM 3HAUMMOCTH 3aHU-
MaloT LIEHTPAJIbHOE MECTO B COCTaBE MOYBEH-
HOTO OPTaHWYECKOTO BEIICCTBA U SBIISIFOTCS
OJTHUM M3 OCHOBHBIX 3B€HbEB (DYHKIIMOHUPO-
BaHUS YCTONYMBBIX arpOIKOCUCTEM.

Takum oOpaszom, co3nanue 3hPexTuBs-
HBIX OWOJIOTU3UPOBAHHBIX MPUEMOB BO3-
JIeNIbIBAHUSL COM, YUUTBIBAIOIIMX COPTOBBIE
0COOEHHOCTH Ha (DOHE COBPEMEHHOTO «XH-
MHUYECKOTO» 3eMIICIeNUsl, UMEET OOJbIIoe
TEOPETUYECKOE M NPAKTUYECKOE 3HAYCHHE
1, 0€3yCIIOBHO, aKTyaJIbHO MPU KOHCTPYHUPO-
BaHUU MPOIYKTUBHBIX U YCTOMUMBBIX arpo-
O6uoneHo30B. B Toxxe BpeMs 3 peKTUBHOCTD
BO3JCHUCTBUS  (DU3MOJIOTHUECKH aKTHBHBIX
BEIIECTB Ha PACTEHMs, BbIPA)KEHHAs IOBBI-
IIeHHEeM MX OWOJIOTMYECKO MpPOIYKTHBHO-
CTH, MOXKET OBITH O0YCIIOBJIEHA TPABUIIBHBIM
no00pOM JIMHEWKH TpenapaToB M Kaye-
CTBEHHBIM HAaHECEHHEM MX Ha PacTUTENbHbIE
00BEKTHI TyTEM 00pabOTKH CeMSTH HIIH TTOCe-
BoB [1, 16, 17, 18, 19].

Tak kak ’HepruyHble OOMEHHbIE IPO-
LIECChl y CEeMSH AaKTUBU3HUPYIOTCS BCKOpE
1ocJyie TIOMEIEHHsI UX B YCJIOBUS, OJaromnpu-
ATHBIE IJIs1 POCTA U pa3BUTHS, 00pabOTKy mo-
CEBHOI'0 MarepHasa Heo0X0AUMO NPOBOAUTH
HEMOCPEICTBEHHO Tepe] MoceBoM [5, 6, 12,
13, 20, 23]. B sToM ciyyae MHULUUPYETCS
aKTUBHBIH POCT MPOPOCTKOB, B pe3yJIbTaTe
Yero yCHJIMBACTCsA pa3BUTHE, KU3ZHECIIOCO0-
HOCTb U MPOIYKTHUBHOCTH pacTeHuid. MHo-
KYJISLUS CEeMSIH COM TaKXe sIBIsieTcs Ono-
npenmnoceBHoi oopabdotkoit [23]. TTommumo
JIONIOJTHUTEIBHOTO 00ECIeYeHUsl PAaCTEeHU
a30THBIM MUTAaHUEM 3a CUET I((HEKTUBHBIX
ITAMMOB CUMOMOTHYECKUX a30T(HUKCUPYIO-
mux OakTepui, y4acTBYIOIIMX B 0Opa3zoBa-
HUM KIyOCHbKOB Ha MOBEPXHOCTH KOPHEBOM
CUCTEMbI, OHa MIPUBOJIUT K aKTUBHU3AIMH Ha-
YaJIbHBIX POCTOBBIX MPOIIECCOB [9].

KpOMe TOro, Npu OITUMU3AUU YCIIO-
BHﬁ, O6CCHC‘II/IBaI-OH_II/IX YCHUIICHUC MeTaboIu-
YCCKHUX MPOHECCOB PACTHUTCIIbHBIX OpraHU3-
MOB B IIOJIC, qpesBanﬁHo BaXXHBIM SABJIACTCA
BHCCCHHUC MIPCIapaToB, BKIKOYAKOMIUX KU3-
HCHHO Ba)XHBIC IJIA paCTeHI/Iﬁ SJICMCHTBI B

BHJIC HEKOPHEBOW IMOJAKOPMKU B MEPUOMBI
MAaKCHMaJIbHOM OT3bIBUMBOCTH Ha HEE pacTe-
HUM ¥ TIPOSIBIISIIOLIEHCS B TOBBIIIEHUU YPO-
’KailHOCTH IIOCEBOB.

Ilenvro pabomwr saeunoce usyuenue
GIUAHUA HEKOPHEBBIX MHO20(YYHKUUOHATb-
HbIX KOMNJIEKCO8, NPUMEHAEMbIX HA CeMe-
Hax, pacmMeHusaX u coO8MecmHuo, Ha hopmu-
poeanue cemMeHHOUl RPOOYKMUGHOCHU COU.

YcioBusi, mMarepuajbl M MeTOAbI
uccaenoBanui. lcciaenoBanus npoBeneHsI
B pPaMKax BbBIIIOJHCHHA TOCYAapCTBCHHBIX
HAY4YHBIX HcclefoBaHuil Ha O6a3e Denepans-
HOrO0 Hay4yHOro IeHTpa «Bcepoccuiickoro
HAy4YHO-HCCIIEI0BATENIbCKOI0 HHCTUTYTa COU
(Tema Ne 0820-2019-0006).

OO0OBEKTaMHU HCCIIENOBAHUNA SIBIISUINCH
CEeMEHa M PaCTeHHsI PAfOHMPOBAHHOTO Cpe/I-
Hecrnenoro copta Kurpocca. Tun pocra — no-
nynerepMuHaHTHbIN. KycT — npsmocrosuuid,
KOJIMYECTBO BETBEH OrPaHUYEHO, BBICOTA
pactenuit 71-97 cm. Jluct — TpEXIUCTOUKO-
BbII, JIJAHIIETOBU/IHBIN, Y3KHI C 3a0CTPEHHBIM
KOHYHUKOM.

B xauectBe mpeaAMCTOB HCCICIOBAHUA
HCIIOJb30BaJIN:

1) HEKOpPHEBOW MUHEPAIbHBIH KOM-
mwiekc Cnapran, 0,1 % + Hytpu-®aiit PK;

2) 6uopuTOHIMAHBIN KOMITIEKC benbrii
Kemuyr Cos;

3) mTamMm pu3obuii  Sinorhizobium
fredii Th-643 [23].

Cnapman — KOHAWIMOHED UIA pa-
6ouero pactBopa. OH ONTUMHU3HPYET €ro
KECTKOCTh,  TOBBIIIAET  TPOHUKHOBEHHE
NEMCTBYIOIMX BELIECTB WM MUTATEIbHBIX
9JIEMEHTOB ~ TPUMEHSEMBIX  IIPENapaTos,
yIydlIaeT CMa4yMBaHUE M JIOKIAECTOUKOCTD,
YCUJIMBAET a/Ire3HI0.

Hympu-®aum PK (¢ocghum ranus,
gocpopa — 28 %, kamus — 26 %) — MHOTO-
(yHKIIMOHATTELHOE HEKOPHEBOE MUHEPAILHOE
yao0OpeHue, akTUBU3UPYIOIIEeEe BTOPUUHBIN
obmen BemiecTB. CrocOoOCTBYET pOCTy KOp-
HEH, yiIydimaeT MOCTYIUICHUE MHTATEIbHBIX
BEIIECTB B PAaCTeHME 3a CUET MOOMIM3ALNU
uX U3 ToYBbl. [IOBBIIIIAET UMMYHHTET, KHU3-
HECIIOCOOHOCTh ¥ CTPECCOYCTOMYUBOCTH
PaCTUTEIIEHOTO OPTaHU3Ma.

benviii 2Kemuyz Cosa — cycnensus ryma-
TOB Y IPUPOJHBIX MUHEPAJIOB C I00aBICHHEM
MOPCKHX KOPAJUIOB, BYJKaHUYECKOTO TIeTIa,
JTUTUAPOKBEPIETHHA W TPUTEPIICHOHIOB.
AKTUBHU3UpYET npouecc POTOCHHTE3A, HAKO-
IUICHHE CYXOT0 BEIECTBa, CIOCOOCTBYET MO-
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BBIIICHUIO a30TPUKCUPYIOMIEH CITIOCOOHOCTH
pactenns. Co3maér OmoMexaHWUYecKwii Oa-
pbEp BHEIIIHEMY TTATOT€HHOMY BO3JICHCTBHIO.
OOnanmaer perneieHTHBIMHA CBOMCTBAMH.

LImamm puzobuu Sinorhizobium fredii
Th-643 — BBICOKOAKTHMBHBIA IITAMM KIIy-
OCHBKOBBIX OaKTEpPHIl COW, YCHUIUBAIOIIMMA
CUMOMOTHYECKYIO a30T(HUKCAIHIO.

Cxema onbITa. [ToneBsie ONbITH TPO-
Boauiau B nepuon 2019-2021 rr. Ha nmyro-
BOW YEPHO3EMOBHJIHON MOYBE FOKHOW 30HBI
AMypckoi 0051acTH, TSDKEIOW MO TpaHyJIo-
METPUYECKOMY COCTaBY C COAEpPKaHUEM Ty-
myca 4,2-4,5 %, NH, — 19-28, NO, — 30-36
PO, —49-52, K,O — 130-170 mr/Kr nou4ssi,
KHUCJIOTHOCTBIO — 5,2; 00BEMHOM Macco —
1,02—-1,09 r/cm?, mopuctoctbio — 44—46 %.

[ToromHple yCIOBHSI BereTallMOHHBIX
MIEPUOJIOB, UMESI HEKOTOPBIE OTKIOHEHHS OT
CPEIHEMHOTOJIETHUX TIOKa3aTeled MeTeo-
YCIIOBUH, CHOCOOCTBOBAIM  HM30BITOUHOMY
MMOYBEHHOMY YBJIQKHEHHIO B OT/ICIbHBIC TIe-
PHOIBI pocTa U pa3BUTHUs pactenuil. OnHako,
B IIEJIOM OHH COOTBETCTBOBAJIM OHOJIOTMU
KyJbTYpbl U OBUTH B OOIIEM OJaronpHusTHBI
st e€ pouspacTanus ¥ pOpMUPOBAHUS J10-
CTAaTOYHO BBICOKOW CEMEHHOU NMPOAYKTUBHO-
CTH.

OO0mras mwIomanas ASISIHKU COCTaBHUiIa
22 m?, yuérnas — 18 Mm% IloBTOpHOCTH — Ue-
TBIPEXKpaATHas. /{0361 BHECEHHU IIpenapaToB
U3 pacyéra Ha CEMEHa — Ha OJJHY TOHHY, Ha
pacTeHus — Ha OJIMH I'eKTap:

1) Cnapran, 0,1 %, Hytpu-®aiitr PK na
cemena — 0,4 i1, Ha pactenus — 0,75 x;

2) benstit XKemuyr Cost Ha ceMeHa 1 Ha
pactenus — 1,0 i;

3) mrramm Sinorhizobium fredii Th-643
Ha cemeHa 1,0 1 GakTepranbHOM CyCIeH3UH.

Pabounii pacTBOp rOTOBWJIM M3 pac-
gyéta 10 m Ha 1 T cemsan, 200 1 Ha 1 ra mo-
ceBa. Buecenne Cmnapran + Hytpu-®aiir
PK nmpowusBoguimm ABYKpPaTHO IO pacTEHUSAM
(¢a3za BTOpOro — TpETHETO TPOHUATOrO JIH-
cta u uepe3 12—-14 cyrok); benwrii Kemuyr
Cos o1HOKpaTHO B (ha3y BTOPOTO — TPETHETO
TpoiuyaToro jaucra. BHeceHue mnpemnaparoB
OCYIIECTBIISAIOCH BPYYHYIO PAHLIEBBIM OIPbI-
CKHBAaTEJIEM.

ArpoTexXHHKa BKJIIOYajJa: OTBAIbHYIO
BCHalky Ha riayouny 18-20 cm B kauecTBe
OCHOBHOI 00pabOTKM C MOCIEIYIOUUM JHC-
KOBaHHEM; paHHEBECEHHee OOpOHOBaHME
IIOYBBI C IIEJIbIO 3aKPBITUS [TOYBEHHOM BJla-
I'¥; JB€ MPEIIIOCEBHbIE KYJIbTUBALMH; [10CEB

ceMsaH u3 pacuéra 450-500 ThIC. BCXOXKHUX
CeMsIH Ha OJIMH TeKTap C MOCIeTyIOIUM MTPU-
KaThIBaHUEM I10YBbBI; BHECEHUE B (pa3y mep-
BOTO — TPETHETO TPOWIATOTO JINCTA OAKOBOM
cmecu repouraoB Kopcap + Muypa B 103ax
2,0 u 1,0 1MTPOB Ha T€KTap COOTBETCTBEHHO.
B kauyecTtBe MHHEpanbHBIX yI10OpEeHUH, BHO-
CHMBIX B TIOYBY, HCITOJIb30BAJIM CMECh aMMH-
a4HOM cenuTpbl 1 amMmmodoca.

Yuér ypoxas OpPOBOAWICS METOIOM
CIUIOIIHOTO OOMOJIOTa pacTeHUil ¢ y4E€THOM
wioriaau aensaku. OToop pacTteHuit Ha 6uo-
METPHIO — 10 25 pacTeHuil ¢ JENISHOK BCEX
MOBTOPEHUN ONBITA.

Hcnonb30BaHHas cxema OIbITa Tpe/-
crasjieHa B Taduune 1.

Pesyabrarsl M o0cyxkaenue. Ousno-
JIOTUYECKH aKTHUBHBIE OMOPETYISTOPHI JKU3-
HEJIESITEIbHOCTA PACTEHUN, BO3JICUCTBYS Ha
HUX M YYacTBYsl B PEeryJisiluUd poCTa, pa3BU-
TUs 1 (HOPMUPOBAHMS TPOAYKTHBHBIX Op-
FaHOB, MOTYT M3MEHATHh XApAKTEP BIUSHUS
B 3aBUCUMOCTH OT OKPYKAIOLIUX YCJIOBUU
MPOU3paACTaHUsI PACTEHUH, B YaCTHOCTH (poHa
MUHEPAJIbHOTO MUTaHUsI, 0OCOOCHHOCTEH Mo-
CTYIUIEHUSI TUTATEJIbHBIX 3JIEMEHTOB U JIPY-
rux (aktopoB [4]. B cBsi3u ¢ 3TUM, uU3yde-
Hue BAB nns npumeHeHHs Ha KOHKPETHOM
KyJbType ¢ Y4€ToM e€ OMOJIOTUH, B OTpe/ie-
JEHHBIX YCJIOBUSAX BO3/ENIBIBAaHUS C HYKHBIM
pPETIaMEHTOM SIBJISIETCSA OJTHUM W3 OCHOBHBIX
nokasatenei, ompeaensomux dHPexTus-
HOCTB UCIOJIB3YEMBIX ITPENapaToB.

[TosryueHHbIE HAMU B YCIIOBHSIX BEreTa-
HUOHHBIX niepuonoB 2019-2021 rr. pe3yiib-
TaThl MOKa3au 3P(PEKTUBHOCTh U3y4aeMbIX
HEKOPHEBBIX KOMIUIEKCOB, BHIPAYKEHHYIO T10-
BBIIIEHUEM BEJIMYMHBI 3HAYEHUI IOKa3are-
Jeil GMOMETPUH COEBBIX PACTECHHIA.

[Ipn wucnonb30BaHMM  HEKOPHEBBIX
KOMIUIEKCOB Ha CO€ B pa3IMYHbIX COYETa-
HUSX (C MPUMEHEHHEM Ha CeMEHax M pac-
TEHUSX, P UHOKYJISLMM CeMsH U 0e3 Heg,
Ha HEyIoOpeHHOM (OHE W C BHECCHHEM B
nouBy N, P ), YCTaHOBJICHA TEHICHIUA TI0-
BBILIICHUS BBICOTHI PACTCHUN B CPAaBHEHHHM C
KOHTPOJBHBIMM BapuaHTaMu. JlocToBEepHO
BO3pacTalia BEICOTA MPUKPEIIEHUSI HUKHETO
000a, xommuecTBa 00OOB M CEMSH Ha pacTe-
Huu (Tadm. 2).

Oco0eHHO, 4YTO O4YEHb BaXXHO IIPH
(hopMHUpOBaHUM ypOKasi COU, OTMEYEHO CY-
LIECTBEHHOE IIOBBIIIEHUE IIOKAa3aTejIel HH-
JMBHTyaJIbHOM MPOAYKTUBHOCTH PAaCTEHHMH,
BBIPQ)KEHHBIX KOJMYECTBOM CeMsH, chop-
MHPOBAHHBIX PaCTEHUEM, a TAaK)K€ 3HAUCHUN
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Taoauma 1 — Cxema onbITa

Oo0padoTka
Bapuant -
ceMsIH pacTeHuit
1. Konrpouss I — 6e3 06paboTku — —
2. Kontpous II - (N, P B mousy) — -
3. Cnapran + Hytpu-®aiit PK + + —
+ Sinorhizobium fredii Th-643 + —
4. Cnapran + Hyrtpu-®aiit PK + - +
+ Sinorhizobium fredii Th-643 + —
5. benprii XKemuyr Cost (N, P, B mousy) + —
6. benbiit XKemuyr Cost (N, P, B 1104BY) - +
7. benpiii XKemuyr Cost (N, P, B ouBy) + +
8. Cnapran + Hyrpu-®ait PK + n n
+ benbiii Kemuyr Cos

MacChl OJHOW TBICSAYM CEMSH, XapaKTEpU3y-
IO UX KPYITHOCTb.

Yuér ypoxkas coum moOKaszaja, 4YTO €ro
YPOBEHbB B IEepecUETe Ha OJIMH TeKTap MoceBa
B KOHTPOJIBHOM BapuaHTe (0e3 mpemnapaToB u
ynoOpeHuit) cocTaBisi okoJo 2 T (Tabm. 3).

[IpennoceBHOE BHECEHHE B IOYBY MHUHE-
pabHBIX ynoOpenuii B 103e N, P .npeaycmo-
TPEHHOE CXEMOMU ombITa B KOHTpoie II, cmo-
COOCTBOBAJIO MOBBIIIEHUIO YPOXKAHHOCTH con

B CpeaHeM 3a Tpu roja Ha 15 % mo 2,28 1/ra.

KoMOuHanmu n3y4aeMbIx KOMIUIEKCOB
NPU Pa3IMYHBIX PErIAMEHTAaX HUX MPUMEHE-
HUA (Ha CeMEHax, PaCTEHUSAX M COBMECTHO)
OTHOCHUTEIILHO KOHTPOJBHBIX BApUAHTOB B
pPa3IMYHON CTEMEeHH TMOBBIMIATH TPOAYK-
TUBHOCTH TI0CceBa cou. BenmuunHa npubaBok
ypo’kasi B CpeTHEM 3a TpH roja Obuia cyiie-
CTBEHHOW M COCTaBJIsUIa B CPABHCHHUH C KOH-
tponem I ot 0,44 t/ra (22,2 %) no 0,88 1/ra
(44,4 %), xoutponem II ot 0,14 1/ra (6,1 %)
no 0,58 1/ra (25,4 %). cnonb3oBanue 61o-
(UTOHIIMTHOTO KOMIUIEKCa Ha (OHE TOoY-
BCHHOTO BHecenust N, P okaszanocs meHee
3¢ (deKTUBHBIM MPH (HOPMUPOBAHUU YPOXKAsST
COU B CPaBHECHUH C NMPUMEHEHHEM HEKOpHE-
BOTO yJIOOPUTEIILHOTO KOMILIEKCA.

Bricokast 3¢(eKTUBHOCTh B HOBBIIIE-
HUM YPOXKaHOCTU COU YCTaHOBJIEHA IIPU
MIPUMEHEHUH HEKOPHEBOTO YIOOPUTEILHOTO
koMmruiekca Crmapran + Hytpu-®aiitr PK Ha
MHOKYJIMPOBAaHHBIX IITaMMOM Sinorhizobium
fredii Th-643 cemeHax u 1Mo MOCEBY C BEJH-
YUHOM, cocTaBuBIIEH 2,82 T/Ta.

[Tpumenenne 6MOPUTOHIIUIHOTO KOM-

mekca benwiii XKemuyr Cost Obu10 Hanboee
3¢ (HEeKTUBHO, C CEMEHHOU MPOTYKTUBHOCTHIO

noceBa 2,86 T/ra, IpH €ro MCIOIH30BAHUU
Ha CEMEHAaX M BETCTUPYIOIIUX PACTEHUAX
Ha (hOHE MPEANOCEBHOIO BHECCHHUS B MOYBY
N. P

30" 60°

CoBMecTHOE NPUMEHEHHUE M3Yy4aeMBbIX
komiuiekcos Crnapran + Hyrpu-®aiit PK u
benbiii XKemuyr Cosi, BKIIIO4aroiiee mpeamno-
CEBHYI0 00pabOTKy MMHU CEMSH M BHECEHHUE
o ToceBy, obecreynBaio (HOPMHUPOBAHUE
yposkasi ¢ BelnuuuHoil 2,82 T/ra u J0cTOBEp-
HYIO B CpE/IHEM 32 TpU rojia NpuOaBKy, cOCTa-
BUBILYIO OTHOCUTENBHO KOHTpoJIst [ —42.4 %
u koHTpous I — 23,7 %.

BouiBoabl. B pesynbrate uccnemona-
HUN IKCIIEPUMEHTAIBLHO YCTAaHOBJICHO TOJIO-
KUTEIBHOE BJIUSHUE M3yYaeMbIX HEKOpHe-
BBIX MHOTO(YHKIIMOHATBHBIX KOMILIEKCOB
Ha aKTHBHM3alUIO0 oOpa3oBaHus Mopdome-
TPUYECKUX MPU3HAKOB PACTCHHI COM COpTa
Kurpocca. U3yuaembie arpoOHOKOMIUIEKCHI,
CTUMYTHUpYsT GopMUpOBaHUE Hamboee eH-
HBIX XO34MCTBEHHBIX MPU3HAKOB, 0OeCIeyu-
BAIOT pEaIn3ali0 BHICOKOW MOTEHIMAIbHOU
MPOJIyKTUBHOCTH COPTA.

YcTaHOBIIEHBl arpoONpUEMBI  BO3/ETIbI-
BaHUs COM, 0OecIeUnBaIOIe HAHOOJEe BbI-
COKyI0 3(()eKTUBHOCTH B TIOBBIIIEHHH YPO-
KAMHOCTU KYJIbTYPBI, KOTOPBIE BKJIHOYAIOT
MHOKYJIALUIO ceMsH mTammoM Sinorhizobium
fredii Th-643, mpenmnoceBHyt0 00paboOTKy ce-
MSTH M BET€TUPYIOIIUX PACTeHU MHOTO(YHK-
[IUOHAIBHBIM yJIOOPUTEIBHBIM KOMILIEKCOM
Cnapran + Hyrtpu-®aiitr PK u 6uoduron-
nUIHbIM KoMmIuiekcoMm benbiii Kemuyr Cos B
PEKOMEHIYEMBIX JO3UPOBKAX U pErjaMeHTaxX
MIPUMEHECHHUS.
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Taboauma 2 — MopdomeTpuueckue mokasaTejn pacTeHuil cou coprta Kurpocca B 3aBHCHMOCTH OT
HCMOJIb30BAHUS H3Y4YaeMbIX HEKOPHEBBIX MHOTO(YHKIIHOHAJBLHBIX KOMILIEKCOB (CpeIHUEe 3HAYEHUSI

3a 2019-2021 rr.)

Beicora . ﬂ]l;cb?l;);:ﬂuﬂ KoamuecTBo, INTYK | Naceq cemsn| Macea
Bapuant pacTeHusi, PHKP Ha O/IHO pacTeHne € OJTHOTO 1000
HUKHEro 000a,
CM M 0000B ceMSsIH pacrenusd, r CeMsH, T

KonTpons I (6e3

ynoOpeHuit u 91 18 26 51 8,2 157,6

Ipenaparos)

KonTpons 11

95 20 28 56 9,0 157,7

(N,,P,, B IOuBY)

Cnapran +

Hytpu-®aiit PK +

+ IItamm Sinorhizobium 97 18 30 60 9,7 157,7

fredii Tb-643

(0OpaboTKa ceMsiH)

Crmapras +

Hytpu-®aiit PK +

+ [lItamm

Sinorhizobium 102 20 29 59 11,1 1727

fredii Tb-643

(0bpaboTka ceMsiH

U pacCTCHUN)

benwrii Kemuyr Cost

(N,,P, B mouny, 100 20 32 57 10,5 163,2

00padoTKa CEeMsIH)

Bbeniit XKemuyr Cost

(N,,P, B m0uBY, 103 22 31 56 10,5 167,1

00paboTKa pacTeHHUIN)

Bensrit XKemayr Cost

(N, Py, B 0By, 102 21 30 62 10,7 167,7

00paboTKa CeMsTH

U pacTCHUH)

Crnapran +

+ Hytpu-®aiit PK +

+ Bemnsrit XKemuyr Cost 104 21 31 57 10,9 171,9

(0OpaboTKa ceMsH U

pacTteHuit)

HCP,, cm, mTyk, T - 2 3 3 1,3 9,7
Tadnuua 3 — Bausinue wu3y4yaeMbIX HEKOPHEBBIX MHOIO(YHKUMOHAJIBbHBIX KOMILIEKCOB Ha
ypoxaiinocTh cou copta Kurpocca (cpeanee 3a 2019-2021 rr.)

IIpubdaBka IIpub6aBka
. OTHOCHUTEJIbHO OTHOCHUTEJIbHO
B YpoxkaiiHoCTB, I I
apHuaHT t/ra KOHTPOJISI KOHTPOJISI
T/Ta % T/Ta %
Konrpons I
N 1,98 - - - -

(6e3 ynoOpeHuii u mpenapaToB)

Kontpons II (N, P, B mousy) 2,28 0,32 15,2 — -

Crnapran + Hyrpu-®aiit PK +

+ IlITamm Sinorhizobium 2,42 0,44 22,2 0,14 6,1

fredii Tb-643 (o6paboTka cemsH)
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[Iponomxenune Tabnuie! 3

IpudaBka Ipu6aBka
yPomaﬁﬂoch OTHOCHUTECJIbHO OTHOCUTEJIBbHO
Bapuant t/ra KoHTpos | konTpous 11
T/Ta % T/ra %

Cnapran + Hyrpu-®aiit PK +
;ﬁ%f%“f&?‘”hlzomum 2,82 0,84 424 0,54 23,7
(0OpaboTKa ceMsiH 1 pacTeHUi)

benerii Kemuyr Cos (N, P, B nousy, 263 0.65 13 0.35 15.4
00paboTKa CEeMsIH) ’ ’ ’ > ,
benbrii Kemuyr Cos (N, P B nousy, 266 0.68 343 0.38 16.7
00paboTKa pacTeHHH) ’ ’ > > >
benpiit XKemuyr Cos (N, P, B mousy, 2.86 0.88 444 0.58 254

00paboTKa CeMsIH U paCTEHHN)

Cnapran+ Hytpu-®aiit PK +

+ benbrit XKemuyr Cost 2,82 0,84 42.4 0,54 23,7
(0OpaboTKa ceMsiH B pacTCHHIA)
HCPOSqT/ra 0,23 - - - -
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