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YPOXANHOCTb AAPOBOW MLUEHWLbI NPU UCMOJIb30OBAHUM BUOMNPEMNAPATOB
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AHHoOTanus. Beedenue. TexHONOrus: BO3AENBIBAHUS CENbCKOXO3SMCTBEHHBIX KYJIBTYp, B TOM YHUCIIE U SIPOBOM
MIICHALBI, HE HMCKIIOYAeT HCIIOJIb30BAaHHE PAa3IMYHBIX INperaparoB. Ha ceromHsmiHnii 1eHb OHOIOTHYECKHE
MIpenapaTsl CTAHOBSATCS OoJiee TMOMyIIPHBIMHU CPEU arpapueB. bronorndeckne npemapaTsl He HAHOCAT yIiepoa
OKpyXatome cpene. Ilens uccnedoeanuii: BBIIBATH BIUSHHE OWOIperapaToB HAa COCTOSHHE IOCEBOB WU
(opMHpOBaHUE NPOIYKTUBHOCTH SIPOBOW NIIEHUIBL. Mamepuanst u memoowl. JIns n3ydeHus JeHCTBUS
OuompenaparoB Ha YpO)KalHOCTh SPOBOW IIEHMIBI OBUIM IPOBEICHHI HCCICAOBAHUS HAa OIBITHOM IMOJIE
Mapuiickoro rocynuepcutera B 2018 u 2020 rr. B ombiTe OBUTH HCIOJIB30BAHBI OMOJIOTHUCCKUE TPEIapaTh:
Buoarpo-b®, ®naBobdakreput, Pusomnan. BoBpems HanmuBa 3epHa ObLIa OIpeaciicHa MOPAKECHHOCTh MOCCBOB
SIPOBOM MILEHUIBI OYpOoi prkaBUMHOI. Pe3ynbmamol u odcysyncoenue. VicenenoBanus nokasanu, 4to GoiarapHas
00paboTKa MOCEBOB SPOBOI MILEHUIBI OMOJIOTHYECKUMHE NperapaTaMu BIHMsSET Ha COCTOsiHUE pacTeHuil. Tak, B
BapuHaHTax C IPUMEHEHHEM OwnomnpenaparoB ObUIa HIDKE IMOPAKCHHOCTh pacTeHHH Oypoil piKaBUMHOM.
KonmuecTBo 3€1eHBIX IMCTBEB, YYaCTBYIOMIMX B (POTOCHHTE3€, OBUIO 3HAYMTENHHO BBIIE B BApHAHTaX, TIE BO
BpEMs1 BETETAINHN SPOBOI MIIEHHUIIBI TOCEBBI OBLTH 00paboTaHkl OHONpenapaTaMy, 0 CPABHEHHUIO ¢ KOHTPOJIEM.
VYpokaifHOCTb 3epHa SIPOBOM MIIECHUIIB! ObUIA BBINIE B BApPHAHTAX C IPUMEHEHNEM OHMOJIOTMYECKUX MpEerapaToB
Ha 0,06-0,22 T/a MO cpaBHeHHIO C KOHTpoieM. HamOGombImas ypoxaWHOCTh 3epHa SPOBOW MIICHUIBI II0
pe3ynbpTaTaM IBYXJIETHHX HCCIEIOBAaHMU IMONy4yeHa NpU NpUMEHEHWH npenapaTta buoarpo-b® u cocraBuna
3,25 t/ra, uto Ha 0,22 T/ra BBIIEC KOHTPOJIS. Jakarouenue. BBIABICHO, YTO NpPUMCEHEHHE OHMOIPENAapaToB
I0JIOKUTEIILHO IOBJIMUIO HA IIOCEBBI IPOBOM MUIEHUIIBI. boiee BBICOKas ypOKalHOCTb 3€pHA SIPOBOH IIIECHULIBI
MoJyuyeHa B CpeJHeM 3a JBa ToJla HMCCJIENOBaHWH B BapHaHTe, Ilie NPOBOAMWIACH 00paboTKa IIOCEBOB
ouomnpenaparom buoarpo-b®, u cocraBuna 3,25 t/ra. [Ipu 3ToM ypokalHOCTH ObLIa BbIIIE KOHTPOJIBHOTO
Bapuanra Ha 0,22 1/ra.

KaioueBble cii0Ba: sspoBast NMIeHUNA, OHOIpenapaTsl, Oypast p>KaBUMHA, YUCTasi IPOAYKTHBHOCTH (DOTOCHHTE3A,
YpOxkaitHOCTh
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THE YIELD OF SPRING WHEAT WHEN USING BIOLOGICAL PREPARATIONS
G. |. Pashkova

Mari State University, Yoshkar-Ola, Russian Federation

Abstract. Introduction. Cultivation technology of agricultural crops, including spring wheat, does not exclude
the use of various preparations. Today, biological preparations are becoming more popular among farmers.
Biopreparations do not harm the environment. The purpose of the research is to identify the effect of biological
preparations on the condition of crops and the formation of spring wheat productivity. Materials and methods.
To study the effect of biologicals on the yield of spring wheat, studies were conducted at the experimental field
of the Mari State University in 2018 and 2020. The following biological preparations were used in the
experiment: Bioagro-BF, Flavobacterin, Rizoplan. During the grain filling, the infestation of spring wheat crops
with leaf rust was determined. Research results, discussion. The studies have shown that foliar treatment of
spring wheat crops with biopreparations affects the condition of plants. Thus, in the variants with the use of
biologicals, the infestation of plants with leaf rust was lower. The number of green leaves involved in
photosynthesis was significantly higher in variants where, during the growing season of spring wheat, crops were
treated with biologicals compared to the control. The grain yield of spring wheat was higher in the variants with
the use of biological preparations by 0.06-0.22 t/ha compared to the control. The highest grain yield of spring

© IMamkosa I'. 1., 2024



VESTNIK OF THE MARI STATE UNIVERSITY
CHAPTER “AGRICULTURE. ECONOMICS”, vOL. 10, NO. 2, 2024

165

wheat, according to the results of two-year studies, was obtained with the use of the Bioagro-BF drug and
amounted to 3.25 t/ha, which is 0.22 t/ha higher than the control. Conclusion. It was revealed that the use of
biological preparations had a positive effect on spring wheat crops. A higher grain yield of spring wheat was
obtained on average over two years of research using the Bioagro-BF biopreparation and amounted to 3.25 t/ha.
At the same time, the yield was higher than the control variant by 0.22 t/ha.
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Beenenue

B mnpousBoacTBE pacTEHUEBOAUYECKONW MPOAYK-
LMY OJHUM M3 OCHOBHBIX IPOAYKTOB SIBJISETCS 3€p-
HO, 0cOOCHHO 3epHO mmeHulbl. [loceBHBIE TUTOMIA-
Y, 3aHUMaeMble SPOBOM MUICHULICH, €KEroIHO
Bo3pacratot [5; 6; 7]. [loTeHUManbHBIE BO3MOXKHO-
CTH COBpPEMEHHBIX COPTOB JIOCTAaTOYHO BBICOKH.
Ho nmns wx peammszanmu criemyer coOiroAaTe He
TOJIBKO HAYYHO OOOCHOBAaHHBIE TEXHOJIOTUH, HO H
3alMIIaTh pacTeHHus OT OOJie3HEeH B TEUCHHE BCETO
Meproa UX pocTta M pa3BuTHs. B Takoi cuTyanun
ocoboe 3HaueHue npuodperaeT oOpaboTKa MOCEBOB
OuonoruueckumMu mpenaparamu [8; 9]. B oriauuune
OT XMMHYECKUX TpernapaTtoB OHoIpenapaTsl HMEIOT
M30MpaTeIbHOE CBOMCTBO, CUUTAIOTCS OE3BPEIHBIMU
JUISL 4eJIOBEKa M KMBOTHBIX, OBICTPO pa3iararoTcs B
nouBe. buosnoruueckue mnpemapaTsl HE MPUHOCAT
Bpe/la OKpYKarollei cpezie, 103bl BHECEHHS UX JI0-
CTaTOYHO MIAJIAIIUE, HO TIPH 3TOM JOCTaTOYHO (-
¢extuBHbIe. Oco00¢ BHUMAaHUE arpapueB Bo3jiara-
eTcs Ha Ouonpenaparbl ¢ KOMIUIEKCHBIM JIEHCTBUEM
Ha pactenwus [4; 10].

IIpy BO3xENBIBAHUM SPOBOW TILEHMIBI ITOTEPU
ypokast u3-3a MOpPaXEHHS PACTEHHH PpazTUIHBIMH
0O0JIE3HSMHU MOTYT JOCTUTaTh 3HAYUTEIBHBIX pa3Mme-
poB. Ilopaxenue pacTteHuid OOJIE3HIMH MOXET
HaOroIaThCsl B TEUEHUE BCETO MEpUoJia pocTa M
paszButus pacteHuil. IlosiBieHne m pacmpocTpaHe-
HHUe 0oJe3HEH 3aBHCUT OT MHOTUX (aKTOPOB: OKpY-
JKaFoIel Cpelbl M COCTOSTHMSI pacTeHuit [1; 2; 3].

Bonesnn, mopakaBiire JHUCTOBYIO MOBEPXHOCTh
U cTe0ny, yXyAIWaT B TOM Yuciie ¥ (DOTOCHUHTETHU-
YEeCKYIO JIeATEbHOCTh TTIOCEBOB.

MartepuaJibl U METOABI

HccnenoBanusi Mo M3y4eHHUIO BIUSHHUSA OHOMpe-
naparoB Puzoman, buoarpo-b® u dnaBobakrepun
Ha TPOJYKTUBHOCTH SPOBOM MIICHULBI OBIIIM MPOBE-

AGRICULTURE ¢

Jenbl B 2018 u 2020 rr. Ha onblTHOM moje Mapwuii-
CKOro rocyHuBepcutera. IlouBa OnmbpITHOrO yuyactka
tunu4Has Juis PecryOnmkn Mapuit On. Kakaprid
BapHaHT B ONBITE 3aKJIabIBAJICS B TPEXKPATHOM IO-
BropHOCTH. [lnomane mon omeiToM ObLIA ClEAyO-
1ast: BCsl JENSHKA 3aHuMana 50 M2, I IpoBeIeH s
yueToB — 45 M2

B ompiTe ObUTM HWCMIONB30BaHBI CEMEHa SPOBOM
meHuns! copta Jlaga. Ilokasatenn 4uCTOTHI, BCXO-
xectr U Macchl 1000 ceMsiH ObUTH BHICOKUMU M OTBE-
YaJM MOCEBHBIM cTaHzapTaM. Hopma BbiceBa spoBOii
IIIEHNIBI COCTaBMIIA 6 MIIH BCXOXKHX CEMsIH Ha | ra.
Pexomenyemble HOpMBI OHOTIpETapaTOB BHOCHIIHA BO
BpeMsi BereTaly SpoBOM MIIEHUIBI B (azax Kylie-
HUSI ¥ BBIXOZA B TPYOKY IIyT€M ONPBICKUBAHUSL.

XapakTepuCTHKa TOYBHI OMBITHOTO y4YacTKa II0
arpOXMMHUYECKUM IIOKa3aTeNssM Oblyia CleAyromas:
rymyca 1,8-2,3 %, nerkoruaponn3yemMoro asora
6,9-7,4, nonBwxkHBIX ¢dopMm dochopa 11,8-12,5,
oomennoro kamus 11,2—-13,4 mr/100 r mo4uBsI, KHC-
JI0THOCTH 1ouBHI (pH) 6-6,5.

Pe3ynbTaThl HCc/IeN0BaHUSA, 00CYKACHUS

UccnenoBanust nokasanu, 4to QonuapHas obpa-
0OTKa TIOCEBOB OwomnpenaparaMu IMOJOXKUTEIHHO
BIMSIET HAa WX COCTOSIHUE. 3all[uTa pacTeHuit ot 0o-
Jie3HeH CIOCOOCTBYET MOBBIMICHUIO MPOJTYKTUBHOCTH
pacrenuii. Cpeny mucTocTeOeIbHBIX OoJe3Hel Oypas
pPKaBUYMHA SBIISETCS HAOOJIee PacpOCTPAHEHHOM.

VYuer pacrpocTpaHeHUs] U pa3BUTHA Oypoil pxaB-
YUHBI TIPOBOJIMJIM B TIEPUOJ] HallMBa 3€pHA, Pe3ylib-
TaThl KOTOPOT'O TIOKa3aHbI HA PUCYHKE 1.

OnpeICKUBaHHE TIOCEBOB OHMoMpernapaTaMu I103-
BOJIWJIO YMEHBIIUTh PACIPOCTPAHCHUE U Pa3BHTHUE
Oypoi p>KaBYMHBI Ha PACTEHUSIX SPOBOH MMIIICHUIIBI.

[Mokasarenu pacmpocTpaHeHUsT U pa3BUTUSA 00-
JIe3HW OBLIM HWXKE B 3THX BapuaHTax Ha 4,4—6,1 %
10 CPAaBHEHHIO C KOHTPOJILHBIM BAPHAHTOM.

G. |. Pashkova
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Puc. 1. [lopakeHHOCTB TTOCEBOB SIPOBOI! MIICHUIIBI OypOH PHKABUMHOM P NCTIOIB30BaHHN OHOMpenaparos, %
(cpennee 3a 2 roma) / Fig. 1. The infestation of spring wheat crops with leaf rust when using
biopreparations, %, (average for 2 years)

dopMupoBaHUEe ypoxKas ApOBOM MIIIEHUIIBI 3aBU-
CUT OT MHOrux (akropoB. Kak npaBuio, y copToB
MIICHUIBI WHTEHCUBHOIO THIA KO(D(HIMEHT uC-
nons3oBannst OAP BeIle 1 MOKET JOCTHUTATh 3,5—
5,0 %. B ompITe OBLTH OIpeIeIcHBI OCHOBHBIC TTOKA-
3aTe’au (POTOCHMHTETUUECKOHN NEATSIIEHOCTUA MOCEBOB
SIPOBOM MILIEHUIIBI.

®dorocunaTeTndeckuii moteHmuan (PII) moceBos
SIPOBOM TIIIEHUIIBI 34 TEPUOM KYujeHue — Gblx00 8
mpyoKy ObLI HECKOJIBKO HHXKE 0 CPABHEHMIO C I10-
CIIEYIOIIUM TIEPHOJIOM (8bIX00 8 mpYOKY — KoLoule-
Hue). DOTOCHHTETHYECKUI TIOTEHIAl PAacTeHUH B
BapUaHTe ¢ npuMeHeHueMm buoarpo-bd 3a nepuon
8bIX00 8 MpYOKY — KoaouieHue ObIIT HAMOOIBIINM U
cOoCTaBWJI B cpenHeM 3a aBa roga 404,7 Teic. Mm%/ra
JIH., 4TO Ha 55,6 ThIC. M%/ra QH. BBIIIE, TI0 CpaBHe-
HHUIO C KOHTPOJIEM.

[Ipu dopMupoBaHNE ONTUMATHHOW IIIOMIAIH
JIUCTBEB U TIPU JOCTATOYHOM HMX OCBEIEHHUU YH-
ctas npoayktuBHOcTh (otocunTesa (UI1D) moBwI-
maeTtcs. Kak BugHo Ha pucyske 2, UIID Obina BbI-
e B IEPHOA OT BBIXOJAA B TPYOKY A0 KOJIOLICHHUS.
B a3y Beixoma B TpyOKy — KOJIOLICHHE OH COCTa-
BHJI B cpeaHeM 3a 2 roga 374,4-425,1 Toic. Mm%/ra JH.
(puc. 2).

UIId B BapmaHTax ¢ NpUMEHEHUEM OHOIpenapa-
TOB ObLIa BBINIE, [0 CPABHEHUIO C KOHTpOJEM, Ha
0,1-1,3 r/M? IMCT. TIOB. B CYTKH 3a NEPHOJ MAKCH-
MaJIbHOTO HapacTaHMs Ha/3eMHOH OMOMAacChI.

OmnpeIcKHBaHWE TIOCEBOB OMONpemnaparaMu IMo-
JIOKUTEIHHO MOBIJIHUSUIO HA COCTOSIHUE ITOCEBOB SIPO-
BOI MIICHULIBI U B KOHEYHOM UTOre Ha popMupoBa-
HHE YypOXXaWHOCTH 3€pHa SPOBOM MIIECHMIBI, KaK
MOKa3aHo B Tabmuue 1.

== = - KyIIeHHe-BEIXO B TPYOKY

—— BLIXOJ B TPYOKY-KOJIOIICHUE
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KonTposns Puszonnan Buoarpo-b®  ®naBobakTepuH

Puc. 2. UncTast IpoyKTHBHOCTb (DOTOCHHTE3a II0CEBOB APOBOIi MIICHHUITB! IPH MPUMEHEHNH GHOIIPENapaToB, IT/M?
JIMCTOBOIT MOBEPXHOCTH B CYTKH, (cpennee 3a 2 roxa) / Fig. 2. Net photosynthesis productivity of spring wheat
crops with the use of biopreparations, g/m2 of leaf surface per day, (average for 2 years)
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Ta6bmuna 1 /Table 1

YposxkaitHocTh SIpOBOii NMIEeHUNLI IPH 00paldoTKe MOCEeBOB GHonpenaparamu, 1/ra, (cpexuee3a 2 rona)/
Yield of spring wheat when treating crops with biological preparations, t/ha, (average for 2 years)

Bapuant / Option Ypoxaiinocts, T/ra / Yield, t/ha Ipu6aska, 1/ra / Increase, t/ha
Konrpons (Boza) 3,03 -
Pusomnan 3,12 +0,09
Buoarpo-b® 3,25 +0,22
®dnaBobakTepuH 3,09 +0,06
HCPos 0,16

Bonee Bpicokast ypoxkaifHOCTh Obla MOJTy4YeHa B
CpegHeM 3a 2 roja B BapHaHTE, TIe NPUMEHSIH
Oouonornueckuii mpenapat buoarpo-b®, koropsiit
coctaBua 3,25 T/ra, YTO BHINIE, MO CPAaBHEHUIO C
KoHTposieM, Ha 0,22 T/ra.

Ha mnoBblieHue yposkailHOCTH 3€pHa SIpOBOM
MIIeHUIB B BapHaHTe C MPUMEHEHHEM Ipernapara

buoarpo-b® noBnusM KOAUYECTBO NPOAYKTUBHBIX
cTebJiell 1 KONMMYECTBO 3epHA B OTHOM KOJIOCE.

Takum 00pa3oM, ONPBICKMBAHUE ITOCEBOB SIPO-
BOH TIIEHUIIBI BO BpeMs MX BereTaluu OWomnpena-
patom buoarpo-b® ynydinaer cocTosiHue pacTeHUN
U JaeT CyUIECTBEHHYIO MPHOABKY K ypOKAHHOCTH
3epHa.
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