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Pedepar. IIpuBoastcs pe3yiabTaThl IOJEBHIX ONBITOB, MpoBeAeHHBIX B 2020-2022 roasl Ha
OTBITHBIX MOJIX Arpoduorexnonapka Kazanckoro 'AY. Llenbio uccnenoBanuii Oblia olleHKa BIUSHUS
JBYKpaTHO# 00pabOTKH B IEpHO/] BEreTaluy pa3iInyHbIMU OnonpenaparaMu Ha (JOpMUPOBAHUE ypOXKas
1 KauecTBO 3epHa SIPOBOTO sSUMeHs. B 3aiaun ucciaenoBaHnil BXOIMIO U3yYeHUE XapaKTepa N3MEHEHUN
B OMOMETPHIECKUX MOKA3aTENAX PACTEHHUH, IUIOIAIH JIUCTOBOM MOBEPXHOCTH, YPOKAHHOCTH M COAEP-
KaHWs Oenka B 3epHE MPH MCIOJIB30BaHUH OMOQyHrHnuaa u 6noynodpenns. B xadecTtBe oObekTa Hc-
CJIeJOBaHUI BBICTYMAJ COPT SPOBOTO NBYpsimHOTO sfameHst Kamamesckuit. MiccnenoBanucs Ouompemnapa-
THI — Omo¢yHrrnua Orgamica S (Omnonorudeckuii areHt — Bacillus amyloliquefaciens) u 6noynodpenue
Organit P (6uonornuecku areHt — Bacillus megaterium). O6paboTKa NPOBOJAMIACH JBaXKAbI 32 BEreTa-
oMo — B a3y KyuieHust ¥ B (a3y KOJOMIEHHs ¢ pacxojoM pabdoueii xuakoctu 200 n/ra. [Ipenapats
MIPUMEHSUINCh IO OTHEJILHOCTH M B cocTaBe 0akoBoil cmecu. MccienoBaHusi MpOBOAMINCH Ha Cepoi
JIECHOH BBICOKOOKYJIFTYPEHHOH IOYBE. ATPOKIMMATHYECKHIE YCIOBHS BEr€Talluy B TOBI HCCIIEIOBaHHS
3HAUUTENBHO pasnuyanuck. B 2021 rony ormedanach MOYBEHHO-BO3AyIIHAsA 3acyxa, a B 2020 rony, u
ocobenHo B 2022 rozy, YCIIOBHS 110 YBJIQXKHEHUIO OBLTH OJIarONpHSTHBIME JJIS1 POCTA U Pa3BUTHS pacTe-
HUH SPOBOTO SUMEHS. YCTaHOBIIEHO, YTO 0OpabOTKa MMOCEBOB SPOBOTO SUMEHsS OHOMpeEnapaTaMy CIIo-
COOCTBYET YBEJINYEHHIO JUIMHBI KoJloca, cTeOeil 1 KopHei. OCOOEHHO 3HAYMTENLHBIM JTaHHBIA 3P deKT
ObUT TIpY TpUMEHEHUH OUoynoOpeHus B a3y KylieHus, a OnodyHIrHIpIa NpH KOJOIICHUU SUMEHSI.
[Mpumenenne Bcex cxeMm 00pabOTKM Omompenaparamy NPUBOAWIO K YBEIMYEHHIO IUIOLIAIH JIHCTHEB
SIPOBOTO SIUMEHS U TIPU 3TOM, B cpeaHeM Ha 50%, CHH)KalIOCh pa3BUTHE KOPHEBBIX THHJICH KyNbTYpHI.
Hamnbomnpmras mpubaska ypoxas (Ha 0,56 T/ra), MakcHMalbHOE COJlepXKaHWe OelKa B 3epHE M JyJIIne
MIOKa3aTeIM PEHTA0CNBbHOCTH OBUTH IIOMYYEHBI NPU HPUMEHEHHH CXEMBI OOpaOOTKH TNpH KOTOpPOH
B TIEPHOJ KYIIEHHs NpUMEHsu Onoynobpenme Organit P, a B mepwon KomomeHHs OHO(YHrHInza
Orgamica S. OcoOeHHO 3HAYUTEIHHBIM MOJOXHUTEIBHEIM dPQPEKT 0T 00paboTKu OHompenapaTaMu OBLT
B YCJIOBHAX XOpOIIO yBiIaxxHeHHOro 2022 roza, HO U B ycloBusix 3acyxu 2021 roma o6paboTku ouonpe-
rapatamu NoKa3alu BBICOKYIO 3(peKTHBHOCTD.

KaioueBble ciioBa: Ouonornyeckas 3aliura, Ouomnpenaparsl, OMOyn00peHus, OMOQYHTULIHIBI,
KaueCcTBO 3€PHA, IPOBOH SIUMEHB.

Beenenne. SfIpoBoil  suMeHb — OJHa IIpobnema onTHMH3AIUK MHHEPAIHHOTO IH-
U3  OCHOBHBIX  3epHO(YpPaXHBIX  KyJIbTYp  TaHMS PaCTEHHH, B YCIOBHSX MOCTOSHHOI'O POCTa
B Poccum [1, 2, 3] m B PecruybOmuke CTOUMOCTH CHHTETHYECKAX MHUHEPATBHBIX yI00-

Tatapcran [4, 5, 6]. Cpenu ¢pakTopoB, OKa3bIBalO-  pEHHIA, BHOBB ITOBBIIIAET HHTEPEC K MCIIOIH30BA-

IIMX OTPUIATENIFHOE BIMSHUE KaK HAa ypoXkail-  HHIO  MHKpOOHOJIOTHYECKHX  OmoynoOpennii,
HOCTb KYJbTYpBI, TAK U HAa KaUECTBEHHbIE XapaK- B TOM 4HCI€ M Ha sipoBoM stumene [20, 21].
TEPUCTHK 3€pHAa 0Cc000€ MECTO 3aHMMAIOT pPa3- K umcay  mepcnekTuBHBIX — OMOynOOpeHHit
JIMYHBIE CTPECCHI, B TOM YHCJIE CBSI3aHHBIC C 110-  OTHOCATCS OWoIpenaparbl Ha OCHOBE poja

TOJHBIMHM YCJIOBHSIMA W Pa3BUTHEM DPa3IHUHBIX
¢uronatoreHon [7, 8, 9]. IlpuueM HoTEHIMAIb-
HBIE TIOTEPH TOJIBKO OT MHPEKINOHHBIX O0JIe3HEH
KynbTypsl oneHusarorces 1o 30-50% [10, 11, 12].
HecMoTps Ha ycnexu CeneKuu spoBOTO STUMEHS
Ha  YCTOMYMBOCTb K  IaToreHam [13],
npo6ieMa 3 HEKTUBHOTO UX KOHTPOJISI COXpaHs-
€T CBOIO aKTyaJIbHOCTb.

Bwmecre ¢ TeM, IpUMEHEHHE TOPOTOCTOSAIINX
XMMHUUYECKHX (QYHTHIHMAOB Ha 3epHO(PYPaKHOM
STYMEHE YacTO HKOHOMHYECKH HE 3(PQEKTHBHO,
KpOMe TOro Uil psifa MaTOreHOB OTMEYaeTcs
pasBuTHE PE3UCTEHTHOCTH K JIAHHBIM
mpemapatam  [14, 15]. Bce 310 cmocoOcTByeT
pocTy MHTEpeca K NMPUMEHEHHWIO Ha SPOBOM S4-
MEHE pa3IWYHbIX OMO(QYHTHIIUAOB, BBHICOKAs OT-
Jada OT KOTOPBIX TOKa3aHa B Pa3iIMYHBIX PETHO-
Hax Poccum u mupa [16, 17, 18].

B Pecnybnmuke TarapcraH HpOMBIIIIEHHO
npousBoauTcs onodynrumun Orgamica S Ha oc-
HoBe mramma Bacillus amyloliquefaciens, noxa-
3aBIIMH BBICOKYIO 23((QEKTHBHOCTD HA PA3TUIHBIX
CeNBbCKOXO3SHCTBEHHBIX KYJIbTypaX, B TOM YHCIIE
1 Ha sIpOBOM stuMeHe [19].

Azospirillum [22, 23]. B Pecnyonuke Tarapcran
npousBoautcsi Ouoynobpenne Organit N Ha oc-
HOBE JKUBOHW KYJIBTYpHl Azospirillum zeae mram-
Ma OPN-14. Beicokas oTgadya OT NPUMEHEHHS
OmoynoOpeHus Ha ocHOBe Azospirillum oTpaxe-
HBI B pAZie uccienoBaHuii [24, 25].

B cBsi3U C BBIIIEU3IIOKEHHBIM, 1IEJIBIO0 PabOThI
Obu0 M3ydyeHue S(GQPEKTUBHOCTH  JIBYKpaTHOU
oOpabotku  Ouompemnapatamu  (OHOGYHIHIAL
Orgamica S u 6uoynobperne Organit P) Ha spo-
BOM 3epHO(YpaXHOM sUMeHe. B 3amaum mccie-
JIOBAaHWH BXOAWJIO ONpENEJIICHUE BIMSHUS JaH-
HBIX 00pabOTOK Ha POCT M Pa3BHTHE PACTECHUMH,
UX MPOAYKTHBHOCTH U KAYECTBO 3€pHA STUMEHS.

YcaoBus, MmaTepuajbl U MeTOAbl. B kaye-
CTBE 00BEKTA MCCIIEJOBAHUIT BBICTYIIANH CpEIHE-
paHHHH COPT SIPOBOTO JIBYPSITHOTO  SIUMEHs
(Hordeum vulgare L.)  cenekuuun TatHUNCX
OULl KHIL PAH - Kamamesckuii. IloneBsie
OTIBITHI 3aKJIAJIBIBAINCH B IIOJIEBOM CEBOOOOPOTE
OTIBITHBIX ToJielt ArpobnorexHomnapka Kasancko-
ro 'AY. U3yyanuch cienyromye BapuaHThl OIbI-
ta: 1. Koutpomb. 2. Orgamica S, 0,5 s/ra
(ompeickuBanne B ¢a3y kymenunu) n Organit P,
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0,5 n/ra (xomomenus). 3. Organit P, 0,5 n/ra
(onprickuBanue B a3y kymennu) u Orgamica
S, 0,5 n/ra (komomenwus). 4. bakoBas cMech
Orgamica S, 0,5 n/ra + Organit P, 0,5 n/ra
(ompeickuBaHue B (pa3y KyIICHHS U KOJOMICHHUS).

OOmas wIomanek JEIIHKH — 26 M2, ydeTHas —
20 m”. TIOBTOPHOCTh B OIBITE — YETHIPEXKPATHAS.
Hopma BbIceBa SpOBOrO SUMEHS COCTaBMIIA
5,0 mun. mr./ra. IlpeamiecTBeHHHK — sipoBas
meHnna. ONpBICKUBAaHWE PACTCHHUH IPOBOJIH-
JIOCh BPYYHYIO, PaHLEBBIM OIPHICKHBATEIEM U3
pacuera 200 n/ra.

[ToneBble ONBITHI pa3MELAINCh HA CEPOM Jiec-
HOM BBICOKOOKYJIBTYPEHHOH IO4YBE: COAEpIKAHUE
rymyca - 3,0%, noasmwxHoro ¢ocpopa — OueHb
BBICOKOE ¥ OOMEHHOIO Kajusl - IOBBIIICHHOE C
pHka 6,6. Jlo moceBa BHOCHIAch a3o(ocka —

NpsP2sKos (1,5 1w/ra), a B Qazy KymieHus — aMMu-
ayHast cenutpa ¢ HopMoii 1,0 m/ra (Nsg4). Arpo-
TEXHOJIOTHSI BO3JEJBIBAHHUSA SPOBOTO 3epHO(DY-
PaKHOTO SIIMEHS, 3a HCKIIOYEHHEM H3y4aeMbIX
MPUEMOB, PEKOMEHIOBaHHAs 30HAIBHOM CHCTe-
Mol 3emienenust nns ycnaoBuil Ilpenkamps
Pecny6nuku Tarapcran.

ArpoMeTeopororuyeckue YCJIOBHS B TOJIbI
UCcclieioBaHui ObUTHM pasiauyHbiMU. B 2021 romy
OTMEYAJIMCh OCTPO3aCyIUIMBHIE SBIEHUS, TOrJa
kak B 2020 roxy, u ocobenno B 2022 roxy, oHH
OBLTH OJIATOTPUSATHBIME TSI POPMHPOBAHUS YPO-
JKas IPOBOTO STIMEHS.

PesyabTaThl M oO0cyxkaeHue. PesymbTaThl
OLICHKH OMOMETPUYECKHX IT0Ka3aTeseil pacTeHus
SIPOBOTO STYMEHSI 110 BapUaHTaM OMbITA MPEJCTaB-
JIeHBI B Tabnuue 1.

Tabnuna 1 — BuomMeTpryeckue MoKa3aTesIu PaCTCHUMN SAPOBOTO STYMEHS MPH MCIIOIb30BAHUU PA3THUHBIX
OMOMpernapaToB ¥ CXeM UX IPUMEHEHHs (BOCKOBas CreaocTh), 2020-2022 roabr

Bapuant Jlnnna cte0mst, cM | JlnuHa konoca, oM MakcumanbHas
JUTHHA KOPHSI, CM

KonTponb 53,242 .45 7,0+0,29 4,6+0,21

Orgamica S (kyIeHwue), 63,5+£2,98 8,8+0,38 7,8+0,43

Organit P (koJsorienue)

Organit P (kymienue), 64,8+3,18 11,0+0,49 9,5+0,46

Orgamica S (koJomnieHue)

Orgamica S + 62,8+3,10 9,94+0,47 8,5+0,39

Organit P (kyiieHue, KOJOIICHHE)

Pe3ynbTaThl OIICHKH MOKA3aid, YTO MPUMEHE-
HHUE OHMOTpPenapaToB BeJIO K JOCTOBEPHOMY POCTY
BCEX HM3y4YaeMbIX OHMOMETPUYECKHX MOKa3aTesiei
K 3HAYCHUSIM B KOHTPOJIE, YTO TOBOPUT O BhIpa-
KEHHOM pocTocTuMmynupymomieM 3ddekre ot
Takux oOpaborok. Hambompmras mmmHa cTEOINA,
KOJIOCa M KOpHs Oblja TPU UCIOJIB30BAHUU ClIe-
IyIoIied cxeMbl 00paboTKu — B a3y KyIIeHHs
Organit P, a B pazy kosomenust — Orgamica S.

DopMHUPOBaHHE YpPOXKasi OMPEICNISICTCS IPO-
neccaMu (POTOCHHTE3a, KOTOPBIA NPOTEKaeT mpe-
HUMYIIECTBEHHO B JIUCTHSIX, OITOMY IPU OLCHKE
HCIONIb30BaHMs  JIFOOBIX  MPENapaToB  BaXXKHO

OTIpeNIeNUTh XapaKTep MX BIMSHUSA Ha JIUCTOBYIO
MOBEPXHOCTH (TabII. 2).

[lpumenenne ~ OWompemapaToB  IPHUBEIO
K TIOJIOKUTEJIFHBIM HW3MEHEHHSM B Pa3BUTHH
JMCTOBOTO aliapara spOBOTO SIUMEHS B CpaBHE-
HUM ¢ KoHTposeM. K ¢asze BockoBoi cmenoctu
COXpaHWJIOCh OoJiblllee  KONWYECTBO JIMCTHEB.
ITo mokazaTento KOJIM4YecTBa JUCTHEB HEKOTOPOE
MPEUMYIIECTBO HMEN BapHaHT ¢ 00paboTKoit
B ¢asy xymenus Organit P, a B ¢dazy
kosomenus — Orgamica S. o gpyrum mokasare-
JISIM, CYIIECTBEHHBIX Pa3IMIMi MEXIy BapHaHTa-
MH HE OTMEYaJIOCh.

Tabnuna 2 — ITokazarenu pa3BUTHA JIUCTOBOW MOBEPXHOCTH PACTEHUI SIPOBOTO SUMEHS IPH HUCIIONIB30-
BaHUH PA3JINYHBIX OMONIPENnapaToB U CXeM HX MPUMEHEHHs (BOCKOBas creiocTs), 2020-2022 romsr

Bapuant KomaectBo horocun- Boznymno-cyxast [Tnomanp
TE3UPYIOMINX JINCTHEB, Macca JIHCTBEB, JUCTHEB,

IIT./pacTeHne r/pacTenue ThIC. M*/ra

KonTponb 2,0+0,09 0,13 14,5+0,69

Orgamica S (kyuieHue), 2,7+£0,12 0,21 18,1+0,72

Organit P (xonomeHue)

Organit P (xymenue), 3,44+0,19 0,20 18,1+0,83

Orgamica S (koyomeHwue)

Orgamica S + 2,8+0,13 0,22 18,9+0,74

Organit P (xymeHue, KOJomeHNe)

OnmHuM n3 Hambolsiee OMACHBIX M BPEIOHOC-
HBIX MHUKO30B SIPOBOTO SIUMEHsI SABISIETCS KOPHE-
Bas THWIb U XOTS B €€ KOHTPOJIe OnonpenapaTsl B
OCHOBHOM TMPUMEHSIOTCS sl 00pabOTKH CEMSH,
ObUT TIPOBEACH aHAJIN3 BIUSHUA 00paboOTOK B
MIepHOJT BET€TAI[H Ha Pa3BUTHH JTAaHHOTO 3aboie-
BaHuA (Tabdm. 3).

B roAbl TMPOBEACHHUA ONbITOB, PAa3BUTUC

KOPHEBBIX THHJIEH IIJI0O HA YMEPEHHOM YpOBHE,
IpUYeM 0COOEHHO HU3KHM OHO OBIJIO B 3aCyIIJIH-
BoM 2021 romy. Bo Bcex BapuaHTax ¢ Guompena-
paraMm  OTMedYaloch  3HA4YUTEIbHOE  (HA
46,4-55,3%) cHWKEHHEe WHTEHCUBHOCTH TOpPaXKe-
HHUSI PACTeHUIl SYMEHsS JIaHHBIM 3a00JieBaHUEM.
YpoBeHs OHostornueckoil 3pPEeKTUBHOCTH MEXITY
BapuaHTaMy OB MPUMEPHO Ha ypoBHE 50%.
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Tabmuna 3 — Iloka3arenu pa3BUTHS KOPHEBOM 'HWIM M OMOJIOTNYecKOd 3(P(HEKTUBHOCTH MX KOHTPOJIS
TIPY MCIIOIb30BaHUH PA3JIMYHBIX OHMOMpENapaToB U CXeM UX NMPUMEHEHHMs Ha SIPOBOM sTYMEHe (BOCKOBast

crenocth), 2020-2022 rosr

Bapuant Pa3Butne kopHeBbIX THHIEH, | buonornueckas apdexkTuBHOCTH
% KOHTPOJIsl KOPHEBBIX THUIEH, %

KonTpons 11,70

Orgamica S (kymieHue), 5,30 54,7

Organit P (kosouenue)

Organit P (xymenue), 6,27 46,4

Orgamica S (koyomenwne)

Orgamica S + 5,23 55,3

Organit P (xyruenue, KoJiomeHwe)

JlaHHbBIE MO ypOXKAWHOCTH U dKOHOMHYECKOU
3¢ PEKTUBHOCTH MPOU3BOJCTBA 36pPHODYPAKHOTO
SITIMEHSI TIPEICTaBIICHEI B TabmuIe 4.

Bo Bce roasl uccienoBaHul, NpPUMEHEHHUE
O6uonpenapaToB TIPUBOJIUIIO K pocTty

YPOKaltHOCTH, PUYEeM O0COOCHHO 3HAYUTEIHHBIM
JaHHBIN MPUPOCT ObLI B YCIIOBUSAX
xopowo yeiaaxHeHHoro 2022 roxa, Korma
JUIA PaCTeHUH SIMEHS CIIOXKIUINCH OJarompusT-
HBIE YCIIOBUSI.

Tabmmma 4 — YpoxxallHOCTh SAPOBOTO sSUMEHs copTa KamamreBCckuil Mpw MCIIONB30BAaHUH  PA3ITHIHBIX
OouonpenapatoB u cxeM ux npumenenus, 2020-2022 roast

Bapuant YpoxalHOCTB, T/Ta YpoBeHb peHTa-

2020r | 2021t | 2022r | BcpemHem 3a | OEIBHOCTH IIPO-
3 roga n3BOJCTBA, %

Kontpons 3,40 1,17 4,40 2,99 38,4

Orgamica S (kyieHue), 3,84 1,34 5,30 3,49 53,9

Organit P (kosorienue)

Organit P (kymienue), 3,67 1,59 5,55 3,55 55,4

Orgamica S (koJoleHue)

Orgamica S + 3,65 1,51 5,34 3,50 54,2

Organit P (xymieHue, KoJomeHme)

HCPys 0,14 0,07 0,21

Onnaxo, naxe mnpu 3acyxe 2021 roga ypoxaii-
HOCTh OT TPHMEHEHUsI OHOINpenapaToB BHIPOCHA
Ha 0,17-0,42 1/ra (ma 14,5-35,9%). B cpemnem
32 TOABI WCCIENOBAaHHNA YPOXKAWHOCTH SPOBOTO
SYMEHS TpH  TNPUMCHCHHH  OHWOIpenapaToB
yBenmmumnack Ha 0,50-0,56 T/ra. Hexortopoe

MPEUMYILIECTBO M0 YPOXKAWHOCTH M IO YPOBHIO
PEeHTa0ebHOCTH MMEJ BapuaHT ¢ IMPUMEHEHUEM
cxeMbl — B a3y kymenus Organit P, a B ¢azy
komomenns — Orgamica S. [Ipu mpowmsBomcTBe
3epHO(]ypaskHOTO sTYMEHs1 0c000e BHUMAaHHE yJie-
JSeTCS COAep KaHuUIo B 3epHE Oenka (Tadi. 5).

Tabnuna 5 — Iloka3aTenu copepkaHus B 3epHE Oenka u cOopa mpoTenHa ¢ | ra npu HCIONIb30BaHUH
pa3IMYHBIX OHOIpenapaToB M CXEM WX IPUMEHEHHS Ha SpPOBOM sUMEHe (BOCKOBAsl CIIEJIOCTH),

2020-2022 roasr

Bapuanr Coneprxanue Oesika B 3epHe, % Coop Oenka, T/Ta
KoHTposb 13,94+0,62 0,42
Orgamica S (kyuieHue), 14,11+0,69 0,49
Organit P (xosomieHue)

Organit P (xymenue), 14,32+0,72 0,51
Orgamica S (koyomenwne)

Orgamica S + 14,24+0,65 0,50
Organit P (xymieHue, KoJomeHne)

[MpumeHeHne OMONpEnapaToB YBEIUYHIO Kak
cojepkanue, Tak u cobop 6enka ¢ 1 ra. Han6omn-
miee conepxanue Oenka u ero coop ¢ 1 ra O6pu
IpU TPUMEHEHUH CXeMBI 00paboTKu — B (asy
KymeHnus: onoynoodpenue Organit P, a B dazy ko-
nomenus onodynrumuy Orgamica S.

BeiBoasbl. /IBykpaTHas oO0paboTKa MOCEBOB
SPOBOTO SUMEHsI M3y4aeMbIMH OWOMpernapatamu
CHocoOCTBOBaIa CTUMYISILIMKA POCTa PaCTEHH
SYMEHsI, YTO MPHUBENIO0 K YBEJIMYCHHUIO JJIHHBI
crebist, kooca u kopHei. [Ipu 3tom, y 006pado-
TAHHBIX PACTEHUH YBEJIMYMWIACH TUIOMIAb JINCTO-
BOM MMOBEPXHOCTH, B TOM YHCJIE 33 CUET JIYYIIETO
coXpaHeHHs  (OTOCHHTE3MPYIOIMX  (’KHBBIX)

nuctbeB. OOpaboTKK B IEPHOJI BETETALMH IPUBE-
JU K CHWKEHHIO TOPAXEHHs SPOBOTO SUMEHs
KOPHEBBIMU THIWIISIMHU B a3y BOCKOBOH CIIEIIOCTH,
a Tmoka3aTens Ouojormdeckodl 3()(HEeKTHBHOCTH
KOHTpOJIs Ooste3He 6611 Ha ypoBHE 50%.

[To mokasarenmto ypokallHOCTH, SKOHOMHYE-
CKOH 3((hEKTUBHOCTH U Ka4eCTBY 3€pHA, HAWUITY-
IMe Pe3yJIbTAaThl ObUIM MOJYYEHBI IPH NPHUMEHE-
HUU 00pabOTKU ToceBOB B (pasy KkymieHust Ouo-
yaoopennem Organit P, a B ¢a3y KkojomeHus
omodpyrrunuaom Orgamica S, 9YTO MO3BOJSET
PEKOMEHIOBaTh JaHHBIN MIPUEM IS UCIOJIb30Ba-
HUSI B arpOTEXHOJIOTHSAX IMPOU3BOACTBA SIPOBOTO
3epHO(dypaskHOTO sTuMeHst copTa KamaieBekuid.
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EVALUATION OF THE INFLUENCE OF BIOLOGICAL PREPARATIONS ON YIELDS OF SPRING BARLEY
D. R. Khabibrakhmanov, V. A. Kolesar, R. 1. Safin

Abstract. The results of field researches on the experimental fields of the Agrobiotechnopark of KSAU conduct-
ed in 2020-2022 are given. The aim of the research was to evaluate the effect of double treatment during the growing sea-
son with various biological preparations on the formation of the crop and the quality of spring barley grain. The objectives
of the research included studying the nature of changes in the biometric parameters of plants, leaf surface area, yield and
protein content in grain when using a biofungicide and biofertilizer. The variety of spring two-row barley Kamashevsky
was the object of research. Biopreparations were studied - biofungicide Orgamica S (biological agent - Bacillus amylolig-
uefaciens) and biofertilizer Organit P (biological agent - Bacillus megaterium). The treatment was carried out twice during
the growing season - in the tillering phase and in the earing phase with a working fluid flow rate of 200 V/ha. The prepara-
tions were used separately and as part of a tank mixture. The studies were carried out on a gray forest highly cultivated
soil. The agro-climatic conditions of vegetation during the years of the study varied significantly. In 2021, soil-air drought
was noted, and in 2020, and especially in 2022, the moisture conditions were favorable for the growth and development of
spring barley plants. It has been established that the treatment of spring barley crops with biological preparations contrib-
utes to an increase in the length of the ear, stems and roots. This effect was especially significant when using a biofertilizer
in the tillering phase, and a biofungicide during the heading of barley. The use of all treatment schemes with biological
preparations showed an increase in the area of spring barley leaves and, at the same time, the development of root rots of
the crop decreased by an average of 50%. The greatest increase in yield (by 0.56 t/ha), the maximum protein content in the
grain and the best profitability indicators were obtained using a treatment scheme in which Organit biofertilizer was used
during the tillering period, and Orgamica S biofungicide during the heading period. Especially significant positive effect
from treatment with biological preparations was in the conditions of a well-moistened 2022, but even in the conditions of a
drought in 2021, treatment with biological preparations showed high efficiency.

Key words: microbiome, bacterial microbiome, fungal microbiome, endophytic bacteria, seeds, varieties, spring
wheat.

References

1. Naumova N. A. Features of the formation of grain productivity and its elements in spring barley varieties in the
conditions of the Astrakhan region // Agrarian scientific journal. 2021. No. 5. S. 29-34.

2. Feed productivity of spring barley varieties in technologies of different levels of intensity in the conditions of the
Central Non-Black Earth Region/ P. M. Polityko, V. N. Kapranov, N. Yu. Garmash et al. // Agrochemical Bulletin. 2021.
No. 6. S. 13-17.

3. Sumina A.V., Polonsky V.I., Kolichenko A.A. Feed value of barley grain grown in the conditions of the south of
Siberia // Bulletin of the Khakass State University. N.F. Katanov. 2020. No. 3(33). pp. 36-39.

4. Evaluation of the adaptive potential of varieties and lines of spring barley bred at the Tatar Research Institute of
Agriculture/ V.1. Blokhin, I.Yu. Nikiforova, I.S. Ganieva [et al.]/ Grain legumes and cereals. 2021. No. 4(40). pp. 82-92.

5. Drought resistance of spring barley varieties in the conditions of the Cis-Kama region of the Republic of Tatarstan /
V. L. Blokhin, I. Yu. Nikiforova, I. S. Ganieva [et al.] // Bulletin of the Izhevsk State Agricultural Academy. 2022. No. 3
(71). pp. 4-11.

6. Grain nutritional value of spring barley varieties selected by the Tatar Scientific Research Institute of Agriculture/
V.1. Blokhin, I.Yu. Nikiforova, I.S. Ganieva, I.M. Serzhanov // Bulletin of the Kazan State Agrarian University. 2021. V.
16. No. 4(64). pp. 5-9.

7. Ganieva I. S., Blokhin V. I, Serzhanov I. M. Comparative evaluation of spring barley varieties in terms of protein
quantity and quality // Bulletin of the Kazan State Agrarian University. 2019. V. 14. No. 1(52). pp. 17-21.

8. Ashmarina L.F. Root rot of spring barley in the fodder crop rotation of Western Siberia // Plant Protection and
Quarantine. 2022. pp. 10. S. 11-13.

9. Danilova A. V., Volkova G. V. Barley diseases and host plant resistance to them // Proceedings of the Kuban State
Agrarian University. 2019. No. 77. pp. 74-84.

10. Belskaya GV, Pankova OB Diseases of spring barley in the Central Chernozem region // Science and Education.
2021. Vol. 4, No. 4.

11. Savary S. The global burden of pathogens and pests on major food crops. // Nat. ecol. Evol. 2019 Vol. 3.
pp. 430-439

12. Doroshenko E. S., Shishkin N. V. Resistance of spring barley to pathogens of leaf diseases // Siberian Bulletin of
Agricultural Science. 2023. V. 53. No. 2. pp. 55-63.

13. Sheshegova T. K., Shchekleina L. M., Lisitsyn E. M. Genotypic and physiological adaptation of barley cultivars
bred by the FANC of the North-East to fungal diseases / Vestnik KrasGAU. 2022. No. 8(185). pp. 33-41.

14. Carbendazim resistance of Fusarium graminearum from Henan wheat/ S. Liu, L. Fu, S. Wang et al.//Plant Diseas-
es. 2019. Vol.103. pp. 2536-2540.

15. Shcherbakova L. A. Development of resistance to fungicides in phytopathogenic fungi and their chemosensitiza-
tion as a way to increase the protective effectiveness of triazoles and strobilurins // Agricultural Biology. 2019. V. 54, No.
5. pp- 875-891.

16. Hoang T. A., Maryina-Chermnykh O. G. The impact of biological products on the development of root rot of
spring barley in the Republic of Mari El // Bulletin of the Mari State University. Series: Agricultural sciences. Economic
sciences. 2020. V. 6. No. 3(23). pp. 345-351.

17. Kalinov A. G., Milyutina E. M. The use of mineral fertilizers and biological products in the cultivation of spring
barley and oats on radioactively contaminated soil / Agrochemical Bulletin. 2020. No. 3. S. 77-82.

18. Biological Control of Plant Diseases: An Evolutionary and Eco-Economic Consideration / He D.C., He M.H.,
Amalin D.M., Liu W., Alvindia D.G., Zhan J. // Pathogens. 2021. Vol.10(10). R.1311.

19. Melnik L. V. The effectiveness of the use of microbiological preparations in the cultivation of spring barley //
Status and prospects for increasing the production of high-quality agricultural products: materials of the XII International

ATPOBUOTEXHOJIOI'MH U IU®POBOE 3EMJIEJAEJIME | Homep 3 (7) | 2023



ATPOHOMUSA

Scientific and Practical Conference, Ufa-Novosibirsk, June 03-06, 2023. Novosibirsk: ITs NSAU "Golden Ear", 2023.
pp. 41-44.

20. Shkotova O.N., Shkotov A.N. Evaluation of the effectiveness of strains of biofertilizers and mineral nitrogen in
single-species and mixed crops of barley // Bulletin of the Bryansk State University. 2015. No. 1. pp. 379-381.

21. The effectiveness of microbiological preparations in the cultivation of barley / S. 1. Korzhov, T. A. Trofimova,
D. Kargbo, T. Framudu // Agriculture. 2022. No. 7. pp. 40-44.

22. Golubev S.N., Dubrovskaya E.V., Turkovskaya O.V. Collection of rhizospheric microorganisms of the Institute of
Biophysical Physics of the Russian Academy of Sciences: revision of bacterial strains of the genus Azospirillum based on
the analysis of the nucleotide sequences of the 16S rRNA gene. Bulletin of the Saratov University. New episode. Series:
Chemistry. Biology. Ecology. 2018. V. 18. No. 1. pp. 52-59.

23. Evstigneeva S. S., Fedonenko Yu.P. Biotechnological potential of bacteria of the genus Azospirillum: characteris-
tics of flocculating cultures as the most promising forms for plant inoculation // Actual biotechnology. 2018. No. 3(26).
pp- 98-102.

24. Romanov N. V., Gilyazov M. Yu., Serzhanov I. M. The effect of mineral and biological fertilizers on the yield of
spring wheat in drought conditions // Circular economy in agriculture: international experience for the Republic of Ta-
tarstan: Proceedings based on round table within the framework of the final board of the Ministry of Agriculture and Food
of the Republic of Tatarstan, Kazan, February 24-25, 2022. Kazan, Kazan State Agrarian University: Kazan State Agrari-
an University, 2022. pp. 243-251.

25. Yield and grain quality of winter wheat depending on the elements of cultivation technology in the conditions of
the Azov zone of the Rostov region/E.M. Falynskov, V.B. Poida, M.A. Zbrailov, A.S.Voskresenskaya// Proceedings of the
international scientific- practical conference. - Don State Agrarian University, 2022. pp. 125-129.

Authors:

Khabibrakhmanov Damir Rostamovich — Ph.D. student of the Department of General Agriculture, Plant Protection and
Breeding, e-mail: damirkhabibrakhmanov@yandex.com

Kolesar Valeria Aleksandrovna — Candidate of Agricultural Sciences, Associate Professor of the Department of General
Agriculture, Plant Protection and Breeding, e-mail: klerochka2@gmail.com

Safin Radik Ilyasovich - Doctor of Agricultural Sciences, Professor of the Department of General Agriculture, Plant Pro-
tection and Breeding, e-mail: radiksaf2@mail.ru

Kazan State Agrarian University, Kazan, Russia.

ATPOBUOTEXHOJIOI'MH U IU®POBOE 3EMJIEJAEJIME | Homep 3 (7) | 2023



