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IOPEKTUBHOCTb IPUMEHEHU A BUOJOTI'NYECKHUX ITPEITAPATOB
B ATPOIIEHO3E KOPMOBBIX BOBOB B BEJTAPYCHU

Annortanms. [Ipon3BoACTBO OTEUECTBEHHOIO BEICOKOOESIKOBOIO KOPMA SIBIISICTCS KIIIOUEBOM IIPOOIEMOii B )KUBOTHOBOI-
yeckoi otpaciu PecriyOinku benapych, peimTh KOTOPYIO MOXKHO ITyTeM PacIIMPEHHs OCEBHBIX IO IeH 101 3epHOO000BEIe
KyJBTYPbI, B YaCTHOCTH KOPMOBBIe 600bI. Oco0yI0 aKTyalbHOCTh IPHOOPETAIOT MCCIEIOBAHUS 10 OLEHKE d((PEKTUBHOCTH
OHMOJIOTMUYECKHX TMPENapaToB B MOCEBaX KYyJIbTYPbI MPOTHUB OOJIE3HEH KaK BO3MOXKHOCTH MOJYYCHHUS IKOJOTHUCCKH YHCTON
NPOAYKIMH ¢ MHUHUMAIbHBIM HEraTHBHBIM BO3JCHCTBUEM Ha OKpYIKaloIylo cpeny. [IpenmnoceBHas obpaboTka ceMsiH OHoI0-
rudeckuM npenaparom Oyurunexc, XK (Trichoderma sp. D-11) — (8,0-10,0 11/T) mo3BossieT, HapaBHE ¢ XUMHYECKUM IPOTPABHU-
tenem Cxkapuer, MD (umazanun, 100 o/n + mebyrkonazon, 40 2/n) — (0,4 11/T), CHU3UTH MOPaKEHHE IOCEBOB KYJBTYPBI
anbTepHapro3oM Ha 73,8-78,8 %, dyzapuozom —Ha 53,3-56,7 %, uto obecnednBaer coxpanenue 2,8—3,0 11/ra 3epHa KyJIbTypbl
OTHOCHUTETILHO KOHTPOJIS. BHECEHNE B MOYBY mepert MoceBOM KOPMOBBIX 0000B HHOKYIISIHTa MUKpoOHonoruueckoro Pecoiinep, XK
(Trichoderma sp. L-3 u Trichoderma sp. L-6) — (6,0-8,0 51/ra) cmoco6cTBYeT HapacTaHUIO BereTaTHBHOM Macchl Ha 3,2-3,5 %,
CHIKEHMIO pa3BuTus (y3apnosa Ha 69,1-70,6 % U MOBBIIECHNIO CEMEHHON MPOIYKTHBHOCTH Ha 3,1-3,6 1/Ta OTHOCUTETBHO
xoHTpons. KommiekcHoe nmpumenenne Ouonpenaparos dynrunekce, XK (8,0 u 10,0 /1) u Pecoiinep, XK (6,0 u 8,0 n/ra) cmocob-
CTBYeT HapacTaHWIO HAJ3eMHON 4acTH pacTeHud Ha 3,5-3,8 %, cHmKeHHIO pa3BuTHA anbTepHaprosa Ha 88,7-90,1 %, dy3a-
puo3a — Ha 76,5-79,4 %. D10 0bOecneunBaeT CTATHCTHIECKH JIOCTOBEPHOE coXpaHeHue 5,1-5,6 1m/ra 3epHa KynbTyphl OTHOCH-
TEJIFHO KOHTPOJS W TONyYeHHE MaKCHMaJbHOTO 4HcToro moxoxa 231,5-249.5 py6/ra, uto Ha 32,6-50,6 pyd/ra BeIme 1O
cpaBHeHHIO ¢ iporpasutenem Ckapier, MO (0,4 1/1). BaskHO OTMETUTb, YTO 3AIMUTHOE JEHCTBHE KaK OHOIOTHYECKUX Ipemna-
paToB, TaK ¥ XUMHYECKOTO MPOTPABHUTENS OTMEYAIOCh 10 a3kl oaHOro crebneBanns KyapTypsl (BBCH 35). Hcnonb3oBanue
OMOJIOTHYECKHUX IPEerapaToB MO3BOJISIET CHU3UTH NECTUIUIHYIO HAarpy3Ky Ha KyJIbTYpy, 3allUTUTh PACTeHHUS OT Ooie3Hei u obec-
MIEYHUTH MOTYyYCHUE SKOJIOTMYECKH YUCTON MPOAYKIMHU. Pe3ynbTaThl McciieoBaHHI MOTYT IIMPOKO NMPUMEHSTHCS B CEIILCKOM
XO34HCTBE.

KnioueBbie cioBa: KopMoBEIe 600, MHKpOOHOIOTHUECKHE TpenapaTsl, Irichoderma, TaMMBI, pa3BUTHE OOJIC3HEH,
3G PEeKTUBHOCTB, ypOrKaHOCTh

Jnst murupoBanusi: DPPEeKTHBHOCTE NPUMEHEHHs] OMOJIOTHUECKUX MperapaToB B arpolieHo3e KOpMOBEIX 00008 B bena-
pycu / ®@. U. [pusanos [u ap.] / Bec. Han. akan. HaByk bemapyci. Cep. arpap. HaByk. — 2022. — T. 60, Ne 3. — C. 296-311.
https://doi.org/10.29235/1817-7204-2022-60-3-296-311

Fiodor I. Privalov', Alexander A. Zaprudskyz, Dmitry V. Voytkaz, Anna M. Yakovenkoz, Dmitry F. Privalov’

'Research and Practical Center of the National Academy of Sciences of Belarus for Arable Farming,
Zhodino, Republic of Belarus
’Institute of Plant Protection of the National Academy of Sciences of Belarus,
agro-town Priluky, Minsk Region, Republic of Belarus

EFFICIENCY OF APPLICATION OF BIOLOGICAL PREPARATIONS
IN AGROCENOSIS OF FABA BEANS IN BELARUS

Abstract. Production of domestic high protein fodder is a key problem for the livestock sector in the Republic of Belarus.
It is possible to solve it due to extension of arable lands for legume crops, particularly for faba beans. The research on evaluating
the efficiency of biological preparations applied to crops against diseases is highly prioritized. This allows obtaining organic
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products with a minimum impact on the environment. Presowing treatment of seeds with preparation Fungilex, L (7richoderma
sp. D-11) — (8.0-10.0 1/t) as well as with chemical protectant Scarlet, ME (imazalil, 100 g/l + tebuconazole, 40 g/[) — (0.4 1/t)
allows reducing Alternaria blight by 73.8-78.8 % and Fusarium blight by 53.3-56.7 %, which ensures saving of 2.8-3.0 dt/ha
of grains compared to the control. Soil application with microbiological inoculant Resoiler, L (7richoderma sp. L-3 and Tricho-
derma sp. L-6) — (6.0 and 8.0 1/ha) before filed beans sowing contributes to growing vegetative mass by 3.2-3.5 %, decreasing
Fusarium blight development by 69.1-70.6 % and increasing seed productivity by 3.1-3.6 dt/ha compared to the control. Com-
bined use of biopreparations Fungilex, L (8.0 and 10.0 1/t) and Resoiler, L (6.0 and 8.0 l/ha) promotes the growth
of aerial parts of the plant by 3.5-3.8 % and reduction of Alternaria blight development by 88.7-90.1 % and Fusarium blight
development by 76.5-79.4 %. This ensures statistically significant saving of 5.1-5.6 dt/ha of grain in relation to the control and
obtaining the maximum net profit of 231.5-249.5 rubles/ha, which is 32.6-50.6 rubles/ha higher in comparison with Scarlet,
ME (0.4 1/t). It’s important to underline that a protective effect of the biological preparations as well as the chemical protectant
was observed before the booting stage of the crop (BBCH 35). The application of biological preparations allows reducing pesticide
load on the crop, protecting plants from diseases and obtaining organic products. The research findings can be widely applied
in agriculture.

Key words: faba beans, microbiological preparations, Trichoderma, strains, development of diseases, efficiency, yield
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BBenenue. [ maBHBIM HampaBlieHHEM B Pa3BUTHU CEIBCKOTO xo3siiicTBa PecryOnuku benapych Ha
NPOTSHKEHHH MHOTHX JIET OCTaeTCsl AalbHEeHIas ero MHTeHCH(UKAIKS, aKTHBHOE U IOBCEMECTHOE BHE/I-
pEeHHEe aJanTHBHBIX PECypCOCOeperarmmux TeXHOIOTHHA, MOBHIIIeHne ((HEKTUBHOCTH MPOU3BOJICTBA
NPOIYKIHMHU )KUBOTHOBOACTBA [ 1-3]. Tem He MeHee 00eCIeYeHHOCTh CENbCKOXO03SHCTBEHHBIX JKUBOTHBIX
pacTUTEIHHBIM KOPMOBBIM O€JIKOM B cTpaHe He mpeBbimaeT 80—85 % oT ero moTpeOHOCTH, YTO OTpHULIa-
TEJBHO CKa3hIBACTCS HA WX MPOIAYKTUBHOCTH. B 3TOI CBSA3M MHOTHE CEIbCKOXO3SHCTBEHHBIE OpraHu3a-
MM TIPH COCTABJICHUH PALlIOHA TIMTAHUS IPUOETAIOT K Mepepacxoay He 00OTallleHHBIX OEIKOM 371aKOBBIX
KyJBbTYp WIN 3aKyIKE JOPOTOCTOSIIET0 OEIKOBOTO PACTHTEIHHOTO CHIPHS 33 MPEIeIaMi PeCcIyOIIKH.
OTO NPUBOAMUT K 3HAYUTEIHLHOMY PaCXOJy BAIIOTHBIX CPEICTB U JIHUMHUTUPYET AalbHEHIee pa3BUTHE
’KHBOTHOBOTYECKOM OTPAC/IH KaK B TEXHOJOTHIECKOM, TaK M B IKOHOMUIECKOM acmekTe [4—6].

C ycuieHneM TeXHOTEHHOW Harpy3KH, YBEIHYeHHEM JIe(DUITITa PECYPCOB OKPYIKAIOIIeH cpeabl BO-
MPOC pacIIMpPEeHHs MOCEBHBIX MJIOMIAJeH 101 3epHOO000BEIE KYIbTYPHI, SBIAIOUINECS OTHUM U3 CaMBbIX
JIOCTYITHBIX, JICTIIEBBIX U MOJHOLEHHBIX HCTOYHIKOB PACTUTEIBHOTO OelKa, mpruodpeTaeT 0co0yro aKTyalb-
HocTh. CornacHo ['ocymapcTBeHHoOM mporpamme «ArpapHsiii Oun3Hec» Ha 20212025 rr. o6ecrie4eHHOCTh
CENIbCKOXO3SIMCTBEHHBIX )KUBOTHBIX OTEYECTBEHHBIM PacTUTEIbHBIM OenkoMm K 2025 r. 10/KHA COCTaB-
19Tk He MeHee 70 % ot obmieit moTpedHOCTH. B 3TO# CBSA3M Tiepes arpapusiMu Halleil CTpaHbl CTaBUTCA
3a/1aua Mo JOBEJICHHUIO MOCEBHBIX Muiomanen 10 350 ThIC. ra Mo ropox, BUKY, CO0 U JtonuH [7]. OgHako
B MOCJICJIHHUE TOJIbI 0CO00€ BHUMAHHUE CTANI0 YACIAThCS KOpMOBBIM 000am (Vicia faba L.) kak ogHOM U3
BBICOKOOEITKOBBIX 3€pHO0000BBIX KynbTyp. KopMoBble O0O0BI SBISIFOTCS TOCTOMHBIM pPE3epPBOM IS
cTaduIu3anuy 00beMOB MPOU3BOJCTBA PACTUTENLHOTO OenKa.

[upoxkoe nMpU3HAHUE CIEIUATUCTOB CEILCKOTO XO35CTBA U YUeHBIX benapycu oHU MOy4HiIH B Ha-
yaie — cepeanne 1960-x rogoB. O0 3TOM CBUAETENBCTBYIOT HE TOJIBKO TaHHBIC TI0 BHEIPEHHUIO KYJIBTYPHI
B CEBOOOOPOT, HO U Hay4YHBIE MCCIEIOBAHMS, PE3YJAbTAThl KOTOPBIX 000OIIEHBI B IUCCEPTALIMOHHBIX pa-
oorax JI. A. Jlozopuera (1965), H. A. Mopo3s (1965), A. T. Boponosa (1967) u apyrux y4eHbIX. Tem He
MeEHee MPH UMEIOIIEMCsl HAYYHO-TIPAKTUYECKOM OIBITE BBIPALIUBAHKS KOPMOBBIX 0000B MaNbHEHIIETO
AKTUBHOTO MPOJBMKEHHUS KYJIbTYphI B TPOM3BOACTBO HE OTMEHANIOCH [8].

B ycioBusx coBpeMeHHOT0 pa3BUTHS KOPMOITPOM3BOACTBA B HAIle CTpaHEe C BHEJPEHUEM HOBBIX,
aJJaNTUBHBIX K YCIOBUSIM MPOHM3PACTAHUS COPTOB KOPMOBBIX 0000OB HaMETHJIACh TCHJCHIUS K pac-
HIMPEHUIO TIOCEBHBIX IOl o KybTypy. OIHAKO, HECMOTPS Ha €€ BRICOKHU TTPOYKTHBHBIH 110-
TEHIHAJ, CPEAHSS YPOKANHOCTD 3epHa M 3eJIEHOH MacChl KOPMOBEIX 000OB HE OTIWYAETCS CTaOWIIb-
HOCTBI0. OJTHOM M3 IPUYHH TAKOH CUTYallUU SIBISIETCS YXYAILICHHE (UTOCAHUTAPHOTO COCTOSTHUSI arpo-
[IEHO30B KYJBTYPBI, IPY 3TOM CEPhE3HYI0 MPOoOIeMy co3aatoT Oone3Hr. OTMEUYeHO, YTO MOTEHIIHATBHYIO
OIMACHOCTh M3 BCETro KOMILIEKCa (DUTOMATOTEHOB MPEACTABIISIOT: ajdbTepHapuo3 (Alternaria spp.), Ppy-
3apuo3 (Fusarium spp.), HIOKoJafHas MATHUCTOCTD (B. fabae), pxxapuuna (U. fabae) n np. [9-12]. Ha-
ITUMHU UCCIIEIOBAaHUSMH YCTaHOBJIEHO, YTO OT OOIIETro 00hemMa MPUMEHEHHS CPEACTB 3aIIUTHI pacTe-



298 Proceedings of the National Academy of Sciences of Belarus. Agrarian series, 2022, vol. 60, no. 3, pp. 296311

HUH BKJIaZ (QYHTHIMIOB B COXpAaHEHHBIH ypoXKail 3epHa KOPMOBBIX 000OB SIBJISIETCSI MAKCUMAJIbHBIM —
41,0-42,0 % [13].

B T0 e BpeMs MHOrOKpaTHOE HCIIOJIb30BaHUE XUMUYECKHUX CPEICTB 3aUThI IPOTHUB arpPOHOMHUYECKU
BpEIHBIX OPraHW3MOB MPOBOLMPYET YIHETCHHE MPOIECCOB JKU3HENCATEIBbHOCTH PACTEHUH, OCOOCHHO
IIpH HeOJIArOMPHUATHBIX YCIOBHAX MPOM3PACTAHNS, a TAK)KE CIIOCOOCTBYET BOZHUKHOBEHHIO PE3UCTEHT-
HOCTH (YCTOHYMBOCTH) K HCIIOJIB3YEMBIM Ipernaparam B MOIMYJSIHMAX (UTONAToreHoB M (HuTO(haros.
B MupoBoM cenbckoM XO03SHCTBE HAaMETHIACh TEHACHIUSA K COKPAIEHHUIO HCIOIb30BaHMs MECTUIIN/IOB
1 BHEJPEHHIO HKOJOIMYECKH 0€30MacHBIX TEXHOJIOTUI 3alUThl PACTEHUH OT BPEAHBIX OPraHU3MOB Ha
OCHOBE HCIIOJIb30BaHUsI OMOJIOTUYECKUX TIpenaparos [14].

[ToMHMO OCHOBHOTO Ha3HAYCHHWsS B KayecTBE MpPENapaToB WHCEKTHUIUIHOTO WX (DYHTHIIMIHOTO
JefcTBUST OMOJIOTHUECKUE TpenapaThl CTUMYJIMPYIOT POCT U PAa3BUTHE PACTEHUH, YIydIIArOT BOJHOE
1 MUHEpaJIbHOE MMUTaHUE, TIOBBILIAIOT 3aCYyX0YCTOHUYNBOCTD, CIIOCOOCTBYIOT COXPaHEHHIO AMHAMHYECKO-
TO PAaBHOBECHS B arpOOMOIICHO3aX 1 CHIDKAIOT HETAaTHBHOE BO3ICHCTBHIE MTECTUIMIOB Ha dKocucTemy [15].
Cpenu npeuMyIIecTB OMOIOTHYECKUX NPENapaToB B CPABHEHUH ¢ XUMHUYECKUMH ITECTHINAAMHU HE00X0-
MO OTMETHTh OTCYTCTBHE (DUTOTOKCUYHOCTH, OC3BPEIHOCTD JUIS TETJIOKPOBHBIX, TTOJIE3HBIX HACEKO-
MBIX, MUKPOOHOILIEHO30B, OTCYTCTBHE BO3MOXHOCTH 9KOJOIMUECKH OIIACHOTO HAKOIJICHUS B OKPY’Kalo-
welt cpene [14, 16].

Hcxons U3 BBIIEU3IOKEHHOTO, IIEIbI0 HAIIMX UCCIICIOBAHUH SBISUIOCH M3yUeHUE dPPEKTUBHOCTH
OMOJIOTMUECKUX TPENapaToB MIPOTHB 0OJIe3HEN HapaBHE C XMMUYECKUMH, a TAKXKE UX BIMSHUS HA AWHA-
MHKY POCTa U Iponecchl OPMHUPOBAHUSI TPOAYKTHBHOCTH KOPMOBBIX 0000B B benapycu.

Marepuajbl M MeTOabI UcciaeaoBanus. Vccnenoanus npopoauiid B PYIT «HCTUTYT 3aminThl
pactennid» HanmonaneHoM akajemMun Hayk benapycu (ar. [Iprmyku MusCcKoro paiioHa) B 1a00paTOpHBIX
U TIOJIEBBIX IKCIIEPUMEHTAaX.

Onvim 1. Ouenka r¢pghexmuenocmu npeonocesHoll 00padomKu cemMaH KOpMoewvlx 60006 duonozuye-
cxkum npenapamom @ynzunexc, K. [penapar ouonormueckuii dyurunexe, XK (TY BY 600052677.009-2013)
CO3/1aH Ha OCHOBE BBHICOKOAKTHBHOTO IITaMMa rpuba-anTaronucta Irichoderma sp. D-11 ¢ anTubnoTn-
YECKOM, runepnapasuTHYeckoi 1 epMeHTaTHBHON aKTUBHOCTHIO. [IpenapaTuBHas popma — KUAKOCTb.
[IramMmM-ocHOBa mpemnapaTta 00JafaeT BbIPaKCHHBIM aHTaTOHUCTUYECKUM ACHCTBHEM IO OTHOLICHUIO
K IIMPOKOMY CIIEKTpPY BO30ymuTenel Oonesneit pactenuii. llpenapar mpegHaznaveH s 3alIUTHI 3€p-
HOBBIX, OBOILIHBIX, 3€JICHHBIX, IBETOYHO-ICKOPATUBHBIX, MAaCIIMYHBIX, KOPMOBBIX KYJIBTYp OT OoJe3-
Heil. CornacHo knaccugpukanuu [OCT 12.1.007 npenapat ouonorudeckuii dynrumnexc, K oTHOCHTCS
K 4-My KJIacCy OITACHOCTH — MaJIOOTIaCHBIC BemecTBa. PazpadoTumk: 1adopaTopus MUKPOOHOIOTHYE-
CKOT'0 METOJIa 3aIllUThl pacTeHUl oT Bpenuteneit u 6onezneit PYII « MHCTUTYT 3aIIUTHI pacTEHUI.

g mpoBeieHnst GpUTOMATOIOTHUECKOM IKCIIEPTHU3BI CEMAIH KOPMOBBIX 0000B HCIOIB30BAIN OHOJIO-
TMYECKUI METOJI Ha arapu30BaHHOW MHUTATENbHON cpene. [ atoro otoupanu cpentoro mpody m3 100 ce-
MSIH KaXJ0ro o0pasia KopMoBbIX 0000B. CeMeHa MpOMBIBAIN MTPOTOYHON BOOH B TeueHue 1 4, 3aTeM
MTOBEPXHOCTHO cTepuim3oBanu 70%-m ciimpToM B TedeHne | MuH. B najpHelimemM ceMeHa mpocymnmBa-
M MEXIy CIO0sSMH (QUIBTPOBaJIbHOM Oymaru. CTEpMIIbHBIM MUHLIETOM PACKJIaIbIBald CEMEHa Ha TOo-
BEPXHOCTb arapu30BaHHON MUTATEIBHON Cpe/ibl, B KOTOPYIO J00aBIsUN 5%-i pacTBOp CTPENTOMHIIMHA
JUTSL DITMMUHUPOBAHUS pocTa OakTtepuii u geTeprenTa. Uepes 10—12 cyTok aHATU3UPOBAIHM KOJHUSCTBO
nHGHUIMPOBaHHBIX ceMsH. [loceBHBIe KadecTBa ceMsiH KOPMOBBIX 0000B ONpeesisiii METOI0M «OyMasK-
HBIX pyJoHOB» [17-19].

OO0u1y10 3apa’keHHOCTh CEMSIH KOPMOBBIX 0000B (X, %) paccuMThIBANIM MO cienyromend Gopmy-
ne [18]:

2= 100, )
n

rae N — cyMMapHOE KOJIMYECTBO 3apaKCHHBIX CEMSH, IIT., 7 — KOJIMYSCTBO CEMsIH, B3SITHIX JUIs aHa-
Jm3a, MIT.

Jlnist u3yueHus BUJIOBOTO COCTaBa BO30OyquTeNnell Ooe3Hel Ha PacTeHUIX KOPMOBBIX 0000B MPOBO-
JIWIA MUKOJIOTHUECKUH aHaJIU3 TKAHEH MOPaKEHHBIX OPraHOB ITyTEM MHKPOCKOIMPOBAHUS CMBIBOB
(cock000B) MOpaskeHHBIX dacTeil. [[OBEpXHOCTHYIO CTEPHUIIN3AINIO BRIPE3AHHBIX U3 OPTAHOB PACTCHHS
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MOpPaKEHHBIX 04aroB (msiTeH) mpoBo i B 70%-M atusoBoM crimpte. Bpems axcnozunum — 1 mus. Cre-
pWIbHBIE (parMeHTHl (2—5 MM) HcciIeyeMoro 00beKTa packiiaplBaIl PAaBHOMEPHO Ha arapu3npoBaH-
HYIO IATATENFHYIO CPeny.

B noneBbix ycioBusax B 2019-2021 rr. npoBoAuiau OleHKY 3¢ (HeKTHBHOCTH OMOJIOTUYECKOTO TIpera-
pata @yHnrunekce, XK no cienytomien cxeme:

1. Konrtpons; 2. Ckapner, MD (umaszanun, 100 o/n + mebyxonazon, 60 &/n) — 0,4 n/T (3TaM0H XU-
Mudeckwii pemnapar); 3. ®ynrunexc, XK — 8,0 1/T; 4. Oynrunexc, XK — 10,0 /1.

IIpenmoceBHy0 00pabOTKY CeMsSH KOPMOBEIX 0000B IMTPOBOAMIN Ha MPOTpaBouYHOM Marmmue Hege 11
¢ yBIaxkHeHueM u3 pacueta 10 1 pabodero pacTBopa Ha TOHHY CEMsH.

OIBIT 3aK/Ta/IBIBAIIN B YETHIPEXKPATHOI IOBTOPHOCTH, Pa3Mep OMBITHBIX AeTSHOK — 20 M?, COPT KO-
MOBBIX 0000B — Ctpenenkue. [ToceB mpoBoaumu psimoBeM criocodoM (15 cm) ¢ Hopmoit BeiceBa 250 Kr/ra.
ATpOTeXHHUKa B OIBITaX — OOIIENPUHATAS I BO3ACIBIBAHUS KYJIbTYPHI B IIEHTPAJIbHON arpOKIMMAaTH-
yeckoi 30He Pecrrybnmuku benapycek.

B mepuon mpoBeleHHs HCCIIEIOBAaHUN OTMEUAIN AATy IMOSIBICHHS TMEPBBIX MPU3HAKOB OOJIC3HH.
[NokazaTenssiMu mposiBIicHHsI 00JIe3HEH KOPMOBBIX 0O0OOB CITY>KMJIM PAaCHpPOCTPAHEHHOCTH (ITPOSIBICHHE
Ha CTeONsAX, JUCThSIX WIM HA BCEX OpraHax pacTeHUi OJIHOBPEMEHHO), a TaK)Xe WHTCHCHUBHOCTH
(pa3BuTHE) TIOpaXXKEHUH (pa3Mep HEKPO3a WM THOEIb PaCTEHUS) BETETaTHUBHBIX OPTaHOB, BHIPAYKECHHBIC
B IIpoIIeHTax wim Oamnax [18].

Onvim 2. Bnuanue npumenenus muxkpoouonozuueckux npenapamos Pecoiinep, K u ®@yneu-
aekc, K na yposcaitnocms 3epna Kopmoswix 60606. UHOKYIISTHT Mukpoouonornueckuii Pecoitiep, 2K
(TY BY 600052677.010-2018) mpeana3HaueH 11l 030POBJICHHUS TOYBBI U MOBBITIICHUS TPOAYKTUBHOCTH
CeTCKOX03AMCTBEHHBIX KYNbTyp. OCHOBY Ipemnapara COCTaBIISIIOT MITAMMBI CallpOTPOGHBIX TPHOOB-
aHTaroHucToB Irichoderma sp. L-3 u Trichoderma sp. L-6 ¢ BBICOKOI aHTarOHMCTUYECKOM U LIEJTIOI030-
JUTUYECKON aKTHBHOCTHIO. [IpenmaparuBHas Gopma — KUAKOCTh. TeXHOIOrUA MPUMEHEHHS TIpenapaTa
MIpENIoNiaracT ero BHECEHUE B IMOYBY Tepei IMOCEBOM WM (M) rmoclie yOopku KynbeTyphel [lpemapar
Pecoiinep, XK ciocoOCTByeT CHUKEHHIO KOJTUYECTBA (DUTOMATOT€HHBIX U TOKCHHOOOPA3YIOIIUX MHKPO-
OpPraHM3MOB B ITOYBE, YIAYUIIEHUIO PA3JI0KEHH IEIITI0N030coepKamux cyoctparos. [Ipenapar npen-
HA3HAYEH JIJISL UCIIOJIb30BAHUSI B TEXHOJIOTUSX BO3/ICIIBIBAHUS 3€PHOBBIX, OBOIIHBIX KYJIBTYP OTKPBITOIO
1 3aKpBITOrO IpyHTa, KapTodens u ap. Cornacuo knaccupukanyu ['OCT 12.1.007 HHOKYIISIHT MUKPOOHO-
noruueckuit Pecoitnep, 2K oTHOCHTCS K 4-MYy KJIacCy OMMacHOCTU — MaJIOOMAacHbIe BelecTBa. Pazpadorunk:
J1a00paToprst MUKPOOHOIOTHIECKOT0 METO/Ia 3allIUTHl PaCTeHUH OT BpeauTenei n oomnesneit PYII « Muctu-
TYT 3alIUThl PACTEHUII».

B moneBpix ycinousx B 2019-2021 rr. mpoBOIUIIN OLIEHKY BIUSHUS MHUKPOOHOJIOTMYECKOTO Mpera-
pata Pecoiinep, K kak B YUCTOM BHJIE, TAaK U COBMECTHO ¢ npenapatoM OyHrmieke, K Ha ypoxKaiiHOCTh
3epHa KOPMOBBIX 0O0OB IO CIIEAYIONIEH CXeMe:

1. Kontpomns; 2. Pecotinep, XK — 6,0 n/ra; 3. Pecotinep, XK — 8,0 n/ra; 4. ®ynrunexc, XK — 8,0 1/t + Pe-
coitep, K — 6,0 n/ra; 5. @ynrunekc, XK — 8,0 n/t + Pecoitnep, XK — 8,0 n/ra; 6. @ynaruneke, K —
10,0 /T + Pecoiinep, XK — 6,0 n/ra; 7. dynrunekc, XK — 10,0 i/T + Pecoitnep, XK — 8,0 a/ra.

OmbIT 3aKJIaBIBAIN B YETHIPEXKPATHON TOBTOPHOCTH, PasMep OMBITHBIX AETSHOK — 20 M, COpT
KOpMOBBIX 0000B — Ctpenernkue. [Ipenapar Pecoiinep, )K BHOCHIIM B TTOYBY Iepes MOCEBOM B HOPME
pacxoma paboueit xuakoctu 300 n/ra. [IpenmoceBHy0 00pabOTKy ceMsH OMOJOTMYEeCKUM Ipernapa-
toM DyHrusneke, XK nmpoBoIuIH Mepes MoceBOM B HopMe pacxona padoueit xuakoctu 10 /1. Tloces
MPOBOAMIIU PSZIOBBIM criocoOoM (15 cM) ¢ HOpMoii BeiceBa ceMsiH 250 Kr/ra. ATPOTEXHHUKA B OMBITAX —
oOmienpuHsaTas s BO3JCIBIBAHUS KYJIBTYPhI B IICHTPAJIBHOM arpokinMaTudeckoi 3oHe PeciyOnuku
Benapycs.

Ouenka pa3BuTus 00J1e3Hel B M0JIEBBIX YCJIOBHSX. B moceBax KOpMOBBEIX 0000B BO3OYAUTEIISIMA
(by3apro3HON KOPHEBOW THWIIN SIBJISIFOTCSL TPUOBI pojia Fusarium, KOTOPBIE BHI3BIBAIOT 3aTHUBAHUE KOP-
HEBOW CHUCTEMbl U yBAJJAHHE HAJ3EMHON 4YacTu pacTeHui. boyie3Hb NMpOsABISETCA B BUAE MOYEPHEHUS
KOpHEHW, KOPHEBO MICHKHN WU OCHOBAHUS CTEOJIS, JINCThS TPUOOPETAIOT KPacHbI OTTeHOK. [Ipu cuiibHOM
pa3BUTUHU 0OJIE3HH KOPHHU 3arHUBAIOT, CTEOENh OOJBHOTO PACTCHHS JIETKO BBIIECPTHUBACTCS M3 ITOYBHI.
Bo BaxxHyro moroy Ha MOpPaKEHHBIX y4acTKax KOpHeH U crebins Gpopmupyercs 0er10-po30BBId HAJIET
mutenusi. Pacnpocrpansrorcs Bo30yauTenu 00Jie3HN MpU 00pabOTKe MOYBBI, C BETPOM U OCAJIKaAMH.
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WndunupoBanue npoucXoauT NpH NPOPACTAaHUK CeMsH. Bpe1oHOCHOCTh KOPHEBOI THUIIM B IOCEBaX
KOPMOBBIX 0000B 3aKJII0YaeTCsl B CHIDKEHHHU ypokast 3epHa 10 30 %. Mcrounnkamu HHGEKIUH SBISIOTCS
3apa)KeHHbIE CEMEHA, TT0YBa U PaCTUTENbHbBIC ocTaTku [12, 19, 20].

Taxoke Ha paHHUX 3TalaX OHTOTEHE3a KOPMOBBIX OO0OOB pacTEHUS MOABEPKEHBI MOpaXKeHNUIO (y3a-
puo3oM (Fusarium spp.). OCHOBHBIM BO30OYIUTEIIEM SIBIISICTCS TpUO F. oxysporum, TakKe BCTPEUAOTCS
npyrue Bunbl: F. culmorum, F. avenacium, F. Solani [20]. B mepuon BcXoqoB 00€3HB MPOSBISIETCS
B BHJIC 3arHMBAHMS IPUKOPHEBOH 4acTH cTeOnst (OypeeT KOHYMK KOPHS M MOJACEMSIO0IBHOE KOJICHO).
Ha cemsanonbHbIX JIcTOUKax 00pasyrorcst Oypeie nsiTHa. Ha crebiie 6one3Hb nposBisieTcs: B BUAE mepe-
TSDKKH, @ Ha JTUCThSIX 00pa3yroTcs TEeMHO-KOPHYHEBEIE, TIOUTH YepHBIE, OKpYyIIbIe aTHA. B cyXyro moro-
Iy TTOpakKeHHBIE JINCThSI 00E3BOKMUBAIOTCS M OMagaroT. Bo BIa)kHyI0 MOrofy Ha MOpPaKEHHBIX OpraHax
BO3MO)KHO 00pa30BaHUE PO30BOIO WJIM KPACHOBATOro Hajera. bonbHble y3apro30M pacTeHHs XKejTe-
10T, YCBIXAIOT U JIETKO BBIAEPIUBAIOTCS U3 1TOYBBL. Bo30yanTens 00ne3Hr NPOHUKAET OT KOPHEBOU IIEHKH
BBEpX M0 CTEOIIO, TOpakasi COCYIUCTYIO CHCTEMY PAacTCHHS U BbI3bIBasi yBsiiaHue. boses3Hs yaie Bcero
BO3HUKAET oyaramu. BpenoHOCHOCTh (y3apro3a 3aKII0uaeTcsl B U3PEIKUBAHHM ITOCEBOB U MOTEPSX
3epHa. Mcrounnkamu HHQEKINU CITyXKaT [10YBa, paCTHTENIbHBIE OCTaTKN U cemena [12, 19, 20].

AnpTepHapro3oM (Alternaria Nees) MopaxaroTcsi CEMsI0NbHBIE IMCTOYKH U JINCThS KOPMOBBIX 00-
60B. IlepBbie cUMNITOMBI OOHAPYKUBAIOTCSI HA CEMSAOJIBHBIX JIMCTHAX. bose3Hp mposBisercs B Buae
ISITEH Pa3IMYHOro pasmepa u (popMbl, HMEIOIINX KOPUUYHEBYIO MIIM TEMHO-KOPUYHEBYIO OKPACKY C XKell-
TBIM 000aKOM MM Oe3 Hero. IIsiTHa MOTYT yBeTMUYMBATHCS, paspyluasi OOJBIIME yYacTKHU JIHCTHEB.
BpenonocHocTh 00JI€3HM 3aKJIIOYAETCS B CHM)KEHHH TOCEBHBIX Ka4eCTB CEMSIH U MPEXKICBPEMEHHOM
OTMHpaHHUHU MOPAKEHHBIX YacTell pacteHuil. [lopaskeHne KynbTyphl aIbTEPHAPHO30M ITPUBOJIUT K COKpa-
eHUI0 (POTOCHHTETHYECKOI TTOBEPXHOCTH JIUCTHEB, MJIECHEBEHNUIO CEMSH, CHIDKEHHUIO ypoxkas. Mcrou-
HUKaMM MH(QEKLUH SBIISIOTCS CEMEHA U I0CIeyOOpPOUHbIE OCTATKH PACTEHHUH, B KOTOPBIX ITaTOI'€H COX-
pansiercs B hopme KoHHIME 1 Mutienus [12, 19, 21].

Yuder pa3Butus (py3apuo3HOii KOPHEBOIl THWIN MPOBOAMIU N0 4-0a/1bHOM 1KaJe: 0 — oTCyT-
CTBHE BUAMMBIX CHMIITOMOB TOpa)XeHUs KOpHeit; 1 — ciierka obeciiBeueHHbIe OypoBaThie MSATHA HA JITH-
KOTHJIE MJIM Ha TIEPBUYHBIX M BTOPHYHBIX KOPHAX; 2 — Oypble WJIH TEMHO-KOPHYHEBBIC CIMBAIOLIHECS
MsATHA OXBaThIBarOT A0 50 % MOBEepXHOCTH KOpHEH; 3 — THHUJIb OXBAaThIBaeT OOJNBIIYIO YacTh KOpPHEH,
pacTeHust HU3Kopocble; 4 — o0IMpPHBIE TOPaKeHHs KOPHEH ¢ pa3pylleHneM TKaHU U OTMUpaHUeM 0o-
KOBBIX KOpPHEH, HU3KOPOCIOCTh PAaCTeHHUS, PE3KOE CHI)KCHHE MTPOLYKTUBHOCTHU WK ri0enb pacTenus [19].

Yder pazsuTtus ¢gy3apuosa npopoaun no 4-6amibHoi mkase: 0 — 310poBoe pactenue; 1 — pac-
TeHHE cllab0 YrHETCHO, HIKHHE JIMCThsI CJEerKa MOXKENTEeNd; 2 — 3aMETHO YTHETCHHWE M OTCTaBaHUE
B POCTE PACTEHUs], HUKHHE JINCThS MOXKENTENN U 3aCOXIIH; 3 — paCTeHHE CHIIBHO YTHETEHO, JIUCThS HUXK-
HEro M CPEHETO Apyca MOXKENTENN U yBsUIN; 4 — O4YeHb CHIIBHOE YTHETEHHUE PACTEHUS, yBsAaHNe U (VIITH)
rubens [19].

Yder pa3BuUTHS AJIbTEPHAPUO3a HA JUCTHAX NPOBOIMJIM N0 5-0a//IbHOI mKage: 0 — 370poBoe
pacrenue; 1 — nopaxeno ue 6onee 10 % MOBEPXHOCTH JHUCTHEB; 2 — MOpakeHO He Oornee 25 % moBepx-
HOCTH JIUCThEB; 3 — nmopaxeHo 110 50 % MoBEpXHOCTH JIMCThEB; 4 — mopaxeHo cBbiie S0 %, HO He Ooree
75 % MOBEPXHOCTH JIUCTHEB; 5 — MOPAKEHO CBBIIIE 75 % MOBEPXHOCTH JIUCTHEB [19].

PazButne 60e3nelt B moceBax KOPMOBEIX 06000B (R, %) paccunThIBaioT 1o ciemyroriei popmyre [18]:

R = 2(@D)100, 30
NK

TJ€ a — 9UCI0 OOJBHBIX PAaCTeHHI; b — COOTBETCTBYIONINI 0alI MX TTOpaXkeHus; N — 00Iee KOJTMIeCcTBO
YYeTHBIX pacTeHHH; K — BBICIINI Oajll KAkl ydeTa.
Buonornueckyro 3¢pexruBHOCTS 3ammTHBIX Meponpusituil (B2, %) paccunrtsiBarot o gopmyie [18]:

:PK*PO

) @

BD 100, 3)

K
riae P, — nokasarens pacipocTpaHEHHOCTH WM Pa3BUTUS OOJIE3HU B KOHTPOJIE (BapUAHT, I€ 3alllUTHbIE
MEPOIPUATHUS HE IPOBOAMWIN); P, — mokas3arens pacpoCcTpaHEHHOCTH WK Pa3BUTUs OOJIE3HU B OIIbITE
(BapuaHT, T/1€ 3aIIUTHBIE MEPOIIPUATHS TIPOBOIUIIN).
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Oyenxy oOuomempuueckux noxasameneti pacmenutl TPOBOAUIN B COOTBETCTBHUH C METOAUKAMH,
pa3padoranneiMu FO. K. HoBocenossiMm [22]. Ctaann pa3BUTHSA pacTeHUI KOPMOBBIX 000OB MPUBEIEHBI
B COOTBETCTBHUHU ¢ JecaTuuHbiM kojioM BBCH [23, 24].

Yoopxa ypooicas. CTpyKTypy ypOKaMHOCTH 3€pHA KOPMOBBIX 000OB ITPOBOJIMIIN COTJIACHO OOIIEHPH-
HATBIM MeToAuKaM [25]. YOOpKy MeIsTHOK OCYIIECTBIBUIA IMyTeM MPsIMOTO KOMOAHHUPOBAHUS U 00MO-
nota xombOaiiHoMm Hege MDW c¢ nocnenyromum nepecueroM Ha 100%-10 YMCTOTY M CTaHAAPTHYIO
BIaXHOCTH 3epHa 14,0 %. CraTHCTHYECKHUIT aHATTN3 TTOJIyYEHHBIX PE3yJIbTaTOB IIPOBE/ICH B COOTBETCTBHH
¢ pekomenmanusimMu b. A. Jlocrriexosa [26].

ATrpoMeTeoposIornYeckie YCIOBHS B TO/bI IPOBEACHUS UCCIIEOBAHUN OTIMYAIIUCH IO KOJIMYECTBY
BBINABIINX OCAJKOB M TEMIIEPATYPHOMY PEKUMY, YTO TIO3BOJIMIIO B TIOJIHOW Mepe OleHUTh d()(HEeKTHB-
HOCTH OMOJIOTHYECKHX TIPENapaToB B arpolieHo3e KOpMOBbIX 0000B. B 2019 1. mexdazHbIi iepro npo-
pacranue — OyTOHHM3aIUs. KOPMOBBIX 00OOB XapakTepu3oBajcs MoBbieHHbIM Ha 2,5-4,0 °C Temmnepa-
TYPHBIM PEKHUMOM C CYMMOH 0cankoB 48,6—69,8 MM, 9T0 01aronpHusITHO CKa3aJloCh Ha POCTE U Pa3BUTHH
KyJIBTYpbl. BTOpas monoBuHa Bereranuy Mpoxojauia MpHU TeMIepaType BO3AyXa, OJU3KOH K ypOBHIO
CPEIHEMHOTOJICTHUX 3HAYEHHM, C JIOCTaTOYHBIM BiaroodecrneueHueM. B 2020-2021 rr. u30bITOuHOE
YBIQKHEHHE M HEAOCTATOK TEIUIa 3alepXkajd IPOXOXKIEHHE MEX(a3HOro IeproAa MpOopacTaHue —
Oyrtonuszauus Ha 10—12 nHeit o cpaBuenuto ¢ 2019 1. JlanpHelmuil poct U pa3BUTHE KOPMOBBIX 0000B
MIPOXOAVII TIPH ONITUMAJIEHOM THIIPOTEPMUYECKOM PEKHIME.

Pesyabrartsl U ux o0cy:xkaenne. Ouenka sghghexmusnocmu npednocesnoii 00padomKu cemMaH Kop-
MOBbIX 00006 duonocuueckum npenapamom Oynzunexc, K.

3apaKeHHOCTh CEMEHHOI'0 MaTepualla CeJIbCKOXO3SIMCTBEHHBIX KYyJIBTYP IaTOI€HHBIMU MUKPOOpPIa-
HU3MaMH SIBJSIETCS. OJHOHM M3 TJIaBHBIX NPUYMH YXYALICHHUS UX IMOCEBHBIX KAauY€CTB M BO3HUKHOBEHHS
0oJsie3Helt B mepuoj| Beretanuu. B 3TOH CBs3M IpeanoceBHas 00pabOTKa CeMsH SIBJISIETCS OCHOBHBIM
MIPUEMOM 3aIlUTHl pacTeHW OT Oosye3Her [27]. [TomMuMo TpemnapaToB XUMHYECKOTO MPOUCXOMXKICHIS
JOCTaTOYHO XOPOIIO 3apeKOMEHIO0Ba M cebsi OMoJIorHuecKkre cpeicTsa 3amuThl. COrflacHO JTaHHBIM
MOJBCKHUX MCCIE0BATENeH MPEAOCceBHAs 00paboTKa CeMsIH OMOJIOTHYECKUMH TTperapaTaMy Ha OCHOBE
Trichoderma sp. obecriednBaeT CHM)KEHHE IMOPAKEHHOCTH PACTCHUI KOPMOBBIX 0OO0OOB PHU30KTOHHO-
3oM [28, 29]. MccnenoBanusmu coTpyIHUKOB PYII «MHCTUTYT 3aIIMThl pacT€HUID» yCTaHOBIEHO, YTO
oumomornuecknii npenapar Oyarmieke, K obecrmednBaeT BBHICOKYIO OMOIOTHYECKYIO A(h()EKTUBHOCTH
B [I0CEBAaX OBca U JbHA MaciuyHoro [30, 31].

B Hammx uccienoBaHUSX MPU MPOBEACHUU (UTONATOJIOTHYECKON SKCIEPTU3bI TIOCEBHOTO MaTe-
puaa KOPMOBBIX 0000B YCTaHOBJIEHO, YTO KOMIUIEKC KOHTAMUHAHTOB CEMSIH IPEACTaBIEeH Irpubamu
Alternaria spp., Fusarium spp., Botrytis fabae, a Taxxe IpoYMMHA MUKPOMHLIETAMU U3 pooB Penicillium,
Mucor, Rhizopus, Cladosporium, Aspergillus, BeI3pIBatoOmuX 1iecHeBeHne ceMmsH [27, 32]. Uudummpo-
BAaHHOCTh HEOOPAOOTAHHBIX CEMSIH KOPMOBBIX 0000B KOMILIEKCOM BO30yauTesei cocrasisiia 57,1-77,0 %,
JOMHHHPOBAJ HA CeMEHax ambrepHapuo3 — 16,0220 %. IIporpasutens Ckapner, MD' (0.4 n/1)
CHYDKAN pasBuTHE TpuboB poma Alternaria 1o 2,0-7,0 %. Bruonornueckuii npemapar ®ymurmeke, K-
(8,0—10,0 51/T) Takxke HPOSIBHI BBICOKYIO MHTHOMPYIOIIYIO aKTHBHOCTH B IOJABJICHHWU T'PHOOB poxaa
Alternaria (no 3,5-14,5 %) (ta6mn. 1) [19, 27].

3apakeHHOCTh CEMSH TpUOaMH poja Fusarium B BapuaHTe ¢ MPUMEHEHHEeM mpermapata Ckapier,
MD (0,4 n/t) camxanacs 1o 1,0—4,0 %, npemnapara ®yurunexc, XK B Hopme pacxoxaa 8,0 n/T — 2,0—4,5 %,
B HopMe pacxomaa 10,0 i/t — 2,0-4,0 %, Torma kak B BapuaHTe 0e3 00pabOTKK (KOHTPOJIb) WHHUIH-
poBaHHOCTH ceMsiH BapbupoBaia oT 13,0 mo 17,0 %. MudunuposanHocTs ceMsiH rpudomM B. fabae
cocrasisia 4,5-6,5 %.

B ycmoBusax 2019 r. BEICOKYI0 HHTHOMPYIOIIYIO aKTHBHOCTEL B MOJaBJICHUH Tpuda B. fabae oGec-
neunBasl Onosnorndeckuii npenapat Oynruiekc, XK (8,0-10,0 1/T) — ObIIO OTMEUEHO MOTHOE MOJABIIC-
HUe BO30yIuTeNs, TOTAa Kak B BapuaHTe ¢ IpuMeHeHneM npemnapara Ckapiet, MO 3apakeHHOCTb CEeMSIH
He npeBbimaina 1,0 %.

! Ckapner, MD // Tlectuimapr.by. URL: https:/www.pesticidy.by/protraviteli/skarlet-me (zata noctyma: 26.02.2022).
% Ilpemapar 6uonormueckuit dynrunexe, XK // Mectumuaerby. URL: https://www.pesticidy.by/biopreparaty/preparat-
biologicheskij-fungileks-zh (mara noctyma: 26.02.2022).
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TaGnuna 1. Bausinue mpeanoceBHo¥ 06padoTKkN HAa HHGHIHPOBAHHOCTH CEMSIH KOPMOBBIX 0060B,
J1a00paTopHblii onbIT, MHCTHTYT 3amuThl pacTenuii HannonanbHoli akagemun Hayk besnapyen

Table 1. Impact of presowing treatment on infection of faba beans seeds, laboratory experiment,
Institute of Plant Protection of the National Academy of Sciences of Belarus

NHHUNpoBaHHOCTH CeMsH rpubdamu, %
Bapuant OO6mas B TOM 4HCIIE
Alternaria spp. Fusarium spp. B. fabae IIpoune
2019 r.
KonTpoinb 77,0 22,0 17,0 6,5 31,5
Ckapaet, MO — 0,4 11/T (3Tas10H) 21,5 7,0 1,0 1,0 12,5
Odynrunexc, XK — 8,0 0/t 28,0 14,5 2,0 0,0 11,5
Oynrunexc, XK — 10,0 1/t 23,5 14,0 2,0 0,0 7,5
2020 1.
Konrtpoinb 59,5 16,0 13,0 4,5 26,0
Ckapaet, MO — 0,4 11/t (3TajI0H) 10,0 2,0 4.0 1,0 3,0
Odynrunexc, XK — 8,0 0/t 16,0 6,0 4,5 1,0 4,5
dynrunexc, XK — 10,0 1/t 14,5 5,5 4,0 1,0 4,0
2021 r.
KonTtposnp 57,1 16,0 14,0 5,1 22,0
Ckapner, MO — 0,4 11/t (9Tas10H) 10,5 3,0 2,5 1,0 2,0
Oynrunexc, XK — 8,0 0/t 12,5 4,0 3,5 1,5 2.5
dynrunexc, XK — 10,0 1/t 11,0 3,5 3,5 1,0 2,0

HOpumeuanmue. [Ipoune — Penicillium spp., Mucor spp., Rhizopus spp., Cladosporium spp., Aspergillus spp.

Heo0xoaumMo 0TMETHTh, 4TO BO BCE TOABI UCCIIEOBaHNI Onosoruueckuit mpenapar dynrunexc, XK
(8,0-10,0 n/t) He ycTynan, a B OTHOIIEHWH HEKOTOPBIX NMATOT€HOB MPEBOCXOAWT B 3((HEKTHBHOCTH
XUMU4eckui npotpasutens Ckapiet, MO (0,4 1/1).

B naGopatopHbIX ombITax mpeanoceBHas oopaboTka cemsH mporpasurenem Ckapier, MO B Hopme
pacxoza 0,4 11/T ciocoOcTBOBaNIA MOBBIMICHUIO BCX0XKecTH Ha 2,0 %, B BapuaHTax ¢ IPUMEHEHUEM OHO-
aorudeckoro npenapata dynruiekc, XK B Hopmax pacxoaa 8,0 u 10,0 n/r — na 1,5 u 1,8 % cootser-
CTBEHHO TPU BCX0KECTH B KOHTPOJIbHOM Bapuante 93,0 % (tabm. 2).

Tab6nuua 2. BausiHue npeanoceBHoi 00padoTKU HA BCXOKECTh ceMsIH KOPMOBBIX 00008,
HucruryT 3amuTsl pacrennii HannonanbHoii akagemuu nayk besnapycen, 2019-2021 rr.

Table 2.Impact of presowing treatment on germination of faba beans seeds,
Institute of Plant Protection of the National Academy of Sciences of Belarus, 2019-2021

Bapuai JlaboparopHast Iloneas
BCXOXKECTb, % BCXOXKECTb, %
Kounrtponb 93,0 87,0
Ckapnet, MO — 0,4 1/t (31a510H) 95,0 91,0
Oynrunekc, XK — 8,0 /T 94,5 92,1
Oyurunexe, K — 10,0 o/t 94,8 92,3

[ToneBast BCX0XKeCTh CEMSTH KOPMOBBIX 0000B OblIa HECKOJIBKO HIKE, YeM JlJabopaTopHasi, 4To 00bsc-
HSICTCS 3arHMBAHUEM CEMSH B MOYBE TI0J BO3JCHCTBUEM MMATOTCHHBIX MHKPOOPTaHW3MOB TpH HeOJia-
TONPUSATHBIX OTOJHBIX YCIOBUSIX B IepHo «roces — Bexoab» (BBCH 00-09) kynbTypsl. Y cranoBneHo,
g0 Ononorudeckuii mpemapat Oyarumnekce, XK B Hopmax pacxona 8,0 u 10,0 11/T obecrieanBa MOBBIIICHUE
noJyieBoi BexokecTH Ha 5,0 1 5,3 % cCOOTBETCTBEHHO, YTO OBUIO BHIIIE, YeM ITPH IPUMEHEHHH TPOTPaBHU-
tens Ckapner, MO B HopMme pacxona 0,4 11/T.

B noneBbIx ombiTax B nepuoj «Bexobl — pa3sutue auctbes» (BBCH 01-19) kopmoBbix 6060B oTMe-
4aJioch TOpaKeHUE anbTepHaApHo30M (Alternaria spp.). Ha nmucThsix 00pa30BBIBAINCH MEIKHE TEMHO-
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Tao6nuna 3. Buonornyeckasi 3(ppeKTHBHOCTH MPeINOCEBHOI 06PA0OTKH ceMSIH B CHUKEHIU Pa3BHTHS
0oJie3Hell B noceBax KOPMOBBIX 0000B, 10J1¢BOH ONbIT, UHCTUTYT 3aLIUTHI PACTEHUH
HanuonasbHoli akagemun Hayk benapycu

Table 3. Biological efficiency of presowing seed treatment in reducing the development of diseases
in faba beans, field experiment, Institute of Plant Protection of the National Academy of Sciences of Belarus

2019 1. 2020 . 2021 r.
Bapuant
R% | B2.% R% | B9.% R, % 59, %
Anvmepunapuos (Alternaria spp.)
Kounrtponb 3,2 — 7,6 — 6,5 —
Ckapaet, MD — 0,4 11/t (9Tanon) 1,0 68,8 1,2 84,2 1,3 80,0
Odyurunekc, XK — 8,0 /T 1,6 50,0 2,0 73,7 1,7 73,8
Oynrunexc, XK — 10,0 1/T 1,2 62,5 1,8 76,3 1,6 77,8
@yzapuos (Fusarium spp.)

KonTpons 6,0 - 2,2 - 4.8 -
Ckapaet, MD — 0,4 11/t (3Tason) 2,4 60,0 0,8 63,6 1,8 62,5
Oynrunekc, XK — 8,0 1/T 2,8 53,3 1,2 45,5 2,5 479
Oynrunexc, XK — 10,0 i1/t 2,6 56,7 1,0 54,5 2,1 56,3

IIpumeuanue. Yyer nmposeneH B dhaze crebneBanus (BBCH 35 — BunHO 5-¢ pactsHyTOC MEXKI0Yy31HUE); R — pazsurue;
BD — 6uonoruueckas 3 PpeKTUBHOCTD.

KOPUYHEBBIC TISATHBIIIKH, B OCHOBHOM C XKENTOH KaliMoit (4. alternata) wim 6e3 Hee (A. tenuissima) [19].
B 3aBucumocTu ot roga uccienoBanuii Ouonoruueckas 3¢ GekTuBHOCTH nporpasuteis Ckapier, MD
B HOpMe pacxoja 0,4 51/t konebanack oT 68,8 10 84,2 %. CHMKEHHE TOPaKEHHOCTH OO0JIC3HSIMHU B Ba-
puanrax Oynrmnekc, XK (8,0 u 10,0 n/1) cocraBmsina 50,0-73,8 u 62,5-77,8 % COOTBETCTBEHHO U He-
3HAYUTENBHO ycTynana nporpasutento Ckapier, MO (0,4 1i/T) (Tabmn. 3).

OrmacHBIM 3a00JIeBaHHEM KOPMOBBIX 0000B siBisieTcs Gy3apuos (Fusarium spp.) [19]. Bone3Hs mpo-
SBIISJIACH B TIEPUOJT «BCXOJIbI — pa3BuTHe JucTheB» (BBCH 01-19) B Bue nouepHEHUs W 3arHUBAHHS
KOpHeW u ocHOBaHUs cTeOsi. [IpoTuB Qy3apro3Hoit KOpHEBOW rHUIM Ouosiornyeckas 3(h(HEeKTUBHOCTD
nporpasurens Ckapier, MO (0,4 11/T) cocraBma 60,0-63,6 %, npenapara Oynrunekc, XK (8,0 u 10,0 m/T) —
45,5-53,3 u 54,5-56,7 % cOOTBETCTBEHHO.

[IpennoceBHast 00padboTka ceMsiH ouonpenaparom dyuruneke, XK (8,0-10,0 11/T) okasana Mmonoxu-
TeIbHOE BIHMSHHAE Ha ()OPMHUPOBAHHE OTIEIBHBIX AIIEMEHTOB CTPYKTYPBl YPOXKAWHOCTH KOPMOBBIX 0O-
00B. OTMEUEHO yBEIMYCHHUE YMCIIA TUIOJOHOCSIINX y3J10B 10 7,1-7,3 mt/pacreHue, KonudecTBa 6000B
Ha pacternu a0 10,1-10,3 mt., KonmmdgecTBa cemsH B 600¢e mo 2,9 mT., Mmaccel 1000 3epen mo 421,0-421,5 1,
YTO MPEBBIIIATIO TTOKA3ATENN CTPYKTYPBl YPOXKAWHOCTH B KOHTPOJIE M HECYIIIECTBEHHO OTIIMYAJIOCh OT Ba-
puanTta Ckapietr, MD (0,4 11/T) (Tabm. 4).

TaGnuna 4. BansHue npeanoceBHOI 00paGoTKH ceMsIH Ha 3JIeMEHTHI CTPYKTYPBI YPOKaHHOCTH
KOPMOBBIX 0000B, 110J1eBOii 0NbIT, AHCTUTYT 3a1uThI pacTeHuii HannonanbHoli akagemun Hayk, 2019-2021 rr.

Table 4. Impact of presowing seed treatment on structural elements of faba beans yield, field experiment,
Institute of Plant Protection of the National Academy of Sciences of Belarus, 2019-2021

Yucino 1o JOHOC X KonuvectBo 60608 KonnuecTBo ceMsiH Macca
Bapunant
Y3JI0B, IIT/pacTeHHe Ha pacTEeHHH, IIT. B 000e€, 1mT. 1000 3epen, r
Kontpons 6,2 9,8 2,8 420,9
Ckapinet, MO — 0,4 11/t (3T2J10H) 7,4 10,4 2,9 421,2
Oynrunekc, XK — 8,0 /T 71 10,1 29 421,0
®ynrunexc, K — 10,0 1/t 73 10,3 2.9 421,5

Takum 06pa3oM, B moceBax KOPMOBBIX 0000B MpUMeHeHHe Oroormyeckoro npenapara Oynruiekc, JK
B CpaBHEHUU C xuMuueckuM mnpotpasutesieMm Ckapiet, MD (0,4 11/T) obecrieunBaet 3h(HEeKTUBHYIO 3a-
HIMTY KYJIBTYPBI OT KOMIUIEKca (putonaTorenos Ao ¢assl monnoro credneBanus (BBCH 35), cioco6-
CTBYET MOBBILICHUIO YPOXAHHOCTH KyJIBbTYPbl I CHUYKEHHIO IIECTHIIMIHONW Harpy3KH Ha arpoOHOLIEHO3.
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Bauanue mukpoouonozuueckux npenapamos Pecoitnep, K u @ynzunekc, /K na yposrcaiinocmo
3epHA KOPMOBBIX 00008.

[peamnoceBnast 00paboTKa CEMSIH UMEET OTPaHUYCHHBIN CPOK 3aIIUTHOTO JICHCTBUS, a MOpa)KeHUe
pacteHuii O0Ie3HAMHU TPOUCXOIUT Ha TIPOTSHKEHUE Beero nepuoa Bererarmu. [lo maenuto /1. B. BoiiTkn
u ap. [33], 06paboTka 1MoUBHI NIepe] TOCEBOM 3€PHOBBIX KYJIBTYP HHOKYJISHTOM MHUKPOOHMOIOTHYECKHM
Pecoiinep, JK' obecreunBaer He TOIBKO 03IOPOBICHHE MOYBBI U MOBBILICHHE TPOLYKTHBHOCTU KyIlb-
TYpPHI, HO 1 3aIIUINAET TOCEBBI OT KOMIUIEKCa O0JIE3HEH.

B HAUIMX HCCIIEIOBAHMAX BHECEHHE B MOYBY MHOKYJISHTA MHUKpoGHOiormueckoro Pecoiimep, JK
OKa3aJI0 BIWSHWE HA JUHAMUKY JIMHEHHOTO POCTa HAJA3EMHOM YacCTH PacTeHUH KOPMOBBIX 0000B. OTMe-
YeHO, 4TO B (pa3e OKOHUAHHS HajlMBa 3€pHA HIKHUX SPYCOB KYJBTYphl B BapHaHTax C MpenapaToM
Pecoiinep, XK (6,0 u 8,0 1/ra) BeIcOTa pacTeHNUH ObLIa BEIIIe KOHTPOJI Ha 4,9 1 5,8 M COOTBETCTBEHHO.
B BapuaHTe ombITa ¢ MPUMEHEHUEM OMOJIOrHUecKOro npemnapara Oynruneke, XK B Hopmax pacxoja 8,0
n 10,0 /T Ha poHE 0OpabOTKM MOYBHI MHOKYISTHTOM MHUKpoOHojormueckuM Pecoiinep, K B HOpme
pacxona 6,0 u 8,0 n/ra OTMEYEHO MaKCHMMaJIbHOE YBEIMUYCHUE BBHICOTHI PACTEHHH KOPMOBBIX 0000B /10
127,3-127,9 cm (tadm. 5).

TaO6nuna 5. Buomerpumyeckue moka3aresn pacTeHHii KOPMOBBIX 6000B B 3aBHCMMOCTH OT IPUMEHEHU S
npenaparoB, moJieBoii onbIT, UHCTUTYT 3amuThl pactennii Hanuonanshoii akanemuu Hayk beaapycu, 2019-2021 rr.

Table 5. Biometrical indicators of faba beans plants in relation to the application of preparations, field experiment,
Institute of Plant Protection of the National Academy of Sciences of Belarus, 2019-2021

Bapmant BLICO'Ea Macca HaJ3eMHOM 4acTH, OTKJIOHEHHE K KOHTPOITIO

pacTeéHuu, CM u/ra u/ra %

Daza OKOHYAHUSL HATUGA 3EPHA HUICHUX SPYCO8 KYTbMYPbl

KonTtpoins 1214 382.4 - -
Pecoiinep, XK — 6,0 i/ra 126,3 395,1 12,7 3,2
Pecoiinep, K — 8,0 i/ra 127,2 396,3 13,9 3,5
Oyurunekc, XK — 8,0 1/t + Pecoitnep, XK — 6,0 n/ra 127,4 397,3 14,9 3,8
dynrunexc, XK — 8,0 1/t + Pecoitnep, XK — 8,0 n/ra 127,6 396.,4 14,0 3,5
Oynrunexc, XK — 10,0 1/ + Pecoitnep, XK — 6,0 n/ra 1279 396,1 13,7 3,5
Oynrunexc, XK — 10,0 5/t + Pecoiinep, XK — 8,0 n/ra 127,3 396,7 14,3 3,6

[Tpumenenune ouosornyeckoro npemnapara Oynruiekc, XK (8,0-10,0 11/T) Ha hoHE MHOKYIISIHTA MUKPO-
ounonormueckoro Pecoitnep, XK (6,0-8,0 n/ra) ciocoO6CcTBOBAIO MOBBIMIEHUIO MacChl HaJ[3EMHOM 4acTH
KOpMOBBIX 0000B Ha 13,7-14,9 1/ra, nim Ha 3,5-3,8 %. B 11e710M MOYKHO KOHCTaTUPOBATH MOJIOKUTEIBLHOES
BIIMSIHUE MUKpOOHOIoTnueckux npenaparos Pecoiinep, 2K u ®@ynrunekc, K Ha bnomeTpruieckne noka-
3aTeNn pacTeHUH KOPMOBBIX 0000B, YTO B TOCIEIYIOIIEM MPEAONPEILIIAIO0 MOBBIIIEHNE HX CEMEHHON
MIPOAYKTHBHOCTH.

B noceBax kopMOBBIX 0000B, ITOMHMO POCTOCTUMYIIHPYIOIIETO IEHCTBUS WHOKYIISTHTa MUKPOOHOJIO-
ruyeckoro Pecoiinep, JK, oTMeueHO cHIkeHHE pa3BUTHS (y3apHo3HON KOpHEeBOH rHmim (Fusarium spp.).
Ycranosneno, uto B 2019 r. 6monorndeckas 3QPEKTHBHOCT, MHOKYJISTHTA MHKPOOHWOJIOTHIECKOTO
Pecotinep, XX B Hopmax pacxona 6,0 u 8,0 1/ra Oblia Ha HEBEICOKOM ypoBHE H coctaBuia 43,5 u 45,7 %
COOTBETCTBEHHO, YTO CBSI3aHO C 3aCYIUINBBIMH IIOTOAHBIMH YCIOBHSAMHA Ha HAYAIILHOM 3Tarle OHTOTeHe3a
KOPMOBBIX 0000B M HEOIArONMPUATHBIMHA THAPOTEPMUUECKIMHU (DakTopamu Uil aKTUBHOCTH JICHCTBYIO-
Iero Havyasia MEKPOOHOIOTHYeCcKOoro mpernapara (tadi. 6).

B nanpneimmx uccnenoanusix 2020-2021 rr. apdexruBHOCTH ObllIa HECKOJILKO BBIIIE U BAPHHPOBA-
na ot 62,7 o 70,6 % npu nenpeccuBHoM (4,6—-6,8 %) xapakTepe pa3BUTHs O0JIe3HH B BapuaHTax 0e3 mpu-
MEHEHHS] MUKPOOHOIOTHYECKHX TPEnapaToB.

" MuokynsiaT MukpoGronornyecknii «Pecoiinepy, XK // Tlectiummsr.by. URL: https://www.pesticidy.by/regulyatory-rosta-
rastenij/inokulyant-mikrobiologicheskij-resojler-zh (mata mocrymna: 26.02.2022).

2 JIoTIOTHeHHE K locynapcTBeHHOMY peecTpy CPEeACTB 3aIUTHl PACTEHUI M YA0OpEHHI, pa3pelIeHHBIX K TPUMEHEHUIO
Ha Tepputopun Pecny6onuku Bemapycs / I'maBHast rocyapcTBeHHAs HHCIEKINS IO CEMEHOBOACTBY, KapaHTHHY U 3aIlUTe
pactenuii. URL: https:/www.ggiskzr.by/archive/inspection_protection-plants//lomonnenne%201exadbps%202020.pdf (mata
nocrymna: 26.02.2022).
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Tab6nuna 6.Bbnosorunueckas 3¢pdekTuBHOCTH Npenaparta Pecoiinep, J)K B cHmkennn pa3Butus (py3apuo3Hoit
KOPHEBOIi THUJIN B I0OCEBAX KOPMOBBIX 0000B, 10J1eB0ii onbIT, UHCTUTYT 3amuThl pacTennii HanuonanbHomi
akajgeMuu Hayk benapycu

Table 6. Biological efficiency of preparation Resoiler, L in reducing the development of fusarium root rot in faba
beans, field experiment, the Institute of Plant Protection of the National Academy of Sciences of Belarus

2019 1. 2020 . 2021 r.
Bapuant
R, % B3, % R, % B3, % R, % B3, %
KonTpoinb 4.6 — 5,1 — 6,8 -
Pecotinep, K — 6,0 n/ra 2,6 43,5 1,9 62,7 2,1 69,1
Pecoiinep, XK — 8,0 n/ra 2,5 45,7 1,8 64,7 2,0 70,6

IIpumeuanue. Yuer npoBencH B ¢ase nmoanoro credneBanuss (BBCH 35 — BugHO 5-¢ pacTsHyTOe MEKIOY3IHE);
R — pazBurue; BD — 6uonormueckas 3pPpeKTUBHOCTD.

B 20192021 rr. npu npuMeHeHUN OHOJIOTHYECKOTo npenapaTta OyHruiekc, 2K B koMmriekce ¢ oopa-
00TKOI TOYBBI MUKPOOHOJIOTHYECKIM HHOKYIISTHTOM Pecoiinep, JK ycTaHOBIEHO MoJaBIIeHHE Pa3BUTHS
anpTepHapuosa ot 70,2-78,4 no 88,7-90,1 %, gy3apro3Hoii kopHeBo# rHUIM OT 65,2—67,4 1o 76,5-79,4 %
(Tabmn. 7). HeobxoamMo OTMETUTH, UTO TIPH JATBHEHIITNX yUeTaX pa3BUTHs O0Je3HEH OTMEUCHO CHIKE-
HUE HHTHOUpYIONIero A dexTa OMOJOrHUECKUX MpernapaToB. TakuM o0pa3oM, TpUMeHEHHe HHOKYIISTHTa
MukpoOuooruueckoro Pecoitnep, XK B Hopmax pacxona 6,0 u 8,0 1/ra ¢ moceBoM ceMsiH, 00pabOTaHHBIX
ouomornueckuM mpemnapatrom Oyarmiekc, K B Hopmax pacxoma 8,0 u 10,0 11/T B pa3nuIHBIX KOMOH-
HAIUSX, TIO3BOJISIET CAICPIKUBAThH Pa3BUTHE AbTEPHAPHO3a U (Py3apro3a 10 (a3bl MOJTHOTO CTeOICBaHUS
kynbTypbl (BBCH 35). ®urorokcnyeckoro JAeHCTBHS Ha PAaCTCHUSI KOPMOBBIX OOOOB OMOJIOTHUECKHUE
TIperapaTsl He OKa3bIBaIIH.

Tab0nuua 7. buosornyeckas s3pekTuBHOCTH NMpenaparoB @yHruiekc, 2K u Pecoiisep, K
B CHUKeHUHU Pa3BUTHs 0oJie3Hell B moceBaX KOPMOBBIX 0000B, 10./1eB0ii oNbIT, UHCTUTYT 3aIUTHI pacTeHU i
HauuonaabHoii akagemun Hayk Benapycu

Table 7. Biological efficiency of preparations Fungilex, L and Resoiler, L in reducing the development
of diseases in faba beans, field experiment, Institute of Plant Protection of the National Academy of Sciences of Belarus

2019 1. 2020 . 2021 r.
Bapuant
R, % BD, % R, % BD, % R, % B3, %
Anvmepuapuos (Alternaria spp.)
KonTpons 3,7 - 5,8 - 7,1 -
dyuruneke, XK — 8,0 1/T + Pecoitnep, XK — 6,0 1/ra 1,1 70,2 1,2 79,3 0,8 88,7
Oynrunexc, XK — 8,0 1/T + Pecoitnep, XK — 8,0 n/ra 0,9 75,6 1,0 82,8 0,7 90,1
®dyurunekc, XK — 10,0 1/t + Pecoitnep, XK — 6,0 1/ra 0,9 75,6 0,9 84,5 0,7 90,1
Oynrunexc, XK — 10,0 1/t + Pecoitnep, XK — 8,0 1/ra 0,8 78,4 0,9 84,5 0,7 90,1
@yzapuos (Fusarium spp.)

Kourtpoinb 4,6 — 5,1 — 6,8 —
Oynrunekc, XK — 8,0 1/T + Pecoitnep, XK — 6,0 n/ra 1,6 65,2 1,2 76,5 1,6 76,5
dyurunekc, XK — 8,0 1/T + Pecoitnep, XK — 8,0 n/ra 1,5 67,4 1,1 78,4 1,5 779
Oynrrunexc, K — 10,0 i/t + Pecoitnep, K — 6,0 1/ra 1,5 674 1,0 80,4 1,5 77,9
Odyurunekc, XK — 10,0 i/t + Pecoitnep, K — 8,0 1/ra 1,5 67,4 1,0 80,4 1,4 79,4

[Ipumeuanue. Yuer nposeaeH B (ase momHoro crebnesanus (BBCH 35 — BugHO 5-¢ pacTsHyTOC MEXKI0Y3JHE);
R — pa3Burne; BD — 6nonorudeckast 3p(heKTHBHOCTS.

AHanu3 3JIeMEHTOB CTPYKTYPbI YPOXKANHOCTH TIOKa3all, 4TO 33 CYET MPUMEHEHNS HHOKYJIATHA MHUK-
pobuonorudeckoro Pecoiinep, K B Hopmax pacxoma 6,0 u 8,0 j/ra yBeNmWYMIOCH KOJIHYECTBO ILIO-
JoHocsmux y31oB Ha 1,0 m 1,2 mt/pacteHne u xonmuectBo 0000B Ha pacteHuu Ha 0,3 u 0,4 wrT.
OTHOCHUTEIHHO KOHTPOJBEHOTO BapHaHTa COOTBETCTBEHHO (Ta0dI. 8).
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Tab6numna 8 Bansnne 6HOTOrHYecKUX NPENapaToB HA 3JIeMEHTHI CTPYKTYPBI YPO:KAHHOCTH 3epHA KOPMOBBIX
00008, 1n10/1¢BOI OoNbIT, UHCTHTYT 3a1uThl pacTennii Hannonanabnoii akanemun Hayk benapyceu, 2019-2021 rr.

Table 8. Impact of biological preparations on the structural elements of faba beans yield, field experiment,
Institute of Plant Protection of the National Academy of Sciences of Belarus, 2019-2021

Bapuant Yucno mogonocamux | KonmngecTBo 60608 | KonnuecTBo ceMsn Macca
Y3JI0B, IIT/pacTeHue Ha PacTeHMH, LIT. B 600e, mT. 1000 3epen, r

Kontpons 6,2 9,8 2,8 420,9
Pecoiinep, 2K — 6,0 i/ra 7,2 10,1 2,9 421,2
Pecoitnep, K — 8,0 n/ra 74 10,2 2,9 421,5
Oyurunekc, XK — 8,0 /T + Pecoitnep, XK — 6,0 n/ra 7,6 10,3 2,9 422.6
®ynrunexc, XK — 8,0 1/1 + Pecoitnep, XK — 8,0 n/ra 7,6 10,3 2.9 4221
Oyurunekc, XK — 10,0 i/t + Pecoitnep, XK — 6,0 1/ra 7,7 10,4 2,9 422.5
®ynrunexc, K — 10,0 i/t + Pecoitnep, K — 8,0 1/ra 7,8 10,5 2.9 4222

Ta6numna 9. XossiiicTBeHHasi 3(pPpeKTHBHOCTH NPUMEHEHUS] MUKPOOHOI0T MYeCKUX MPENapaToB B TEXHOJIOT HH
BO3/1eJIbIBAHUS KOPMOBBIX 0000B, 10J1eBOii ONbIT, MHCTUTYT 3aIUTHI PacTeHMIi
HanunonanbHoii akagemun Hayk benapyceu, 2019-2021 rr.

Table 9. Economic efficiency of the application of microbiological preparations in the technology of faba beans
cultivation, field experiment, Institute of Plant Protection of the National Academy of Sciences of Belarus, 2019-2021

Bapuant VYpoxkaii- COXpaHVCHHLIﬁ 3arparsl YucTslit foxon,
HOCTb, 1/Ta ypoxaii, u/ra* Ha 3a1uTy, pyo/ra** py6/ra
KonTponp*** 36,5 — — —
Onvim 1
Ckapaet, MO — 0,4 11/t (3TaJI0H) 40,3 3,8 15,5 198.,9
Oynrunexc, XK — 8,0 n/t 39,3 2.8 26,7 131,3
dynrunexc, XK — 10,0 i1/t 39,5 3,0 31,8 137,5
Onvim 2
Pecoiinep, K — 6,0 i/ra 39,5 3,0 29,8 139,5
Pecoitnep, XK — 8,0 n/ra 39,8 3,3 35,0 151,2
Oynrunexc, XK — 8,0 1/t + Pecoitnep, K — 6,0 n/ra 41,6 5,1 56,2 231,5
Oyurunexc, XK — 8,0 1/t + Pecoitnep, XK — 8,0 n/ra 41,9 54 61,3 243 4
Oynrunexc, XK — 10,0 1/T + Pecoitnep, XK — 6,0 n/ra 41,8 5,3 61,3 2377
Oynrunexc, X — 10,0 1/1 + Pecoiinep, XK — 8,0 n/ra 42,1 5,6 66,4 249,5

Ipumeuanne. HCPy ;2019 —2,5 w/ra; 2020 . - 2,7 u/ra; 2021 . — 2,4 wra.

* CTOMMOCTB COXPaHEHHOTO yposKasi 3epHa KOPMOBBIX O000B IPHUBE/ICHA B ITepecyeTe Ha COJIepyKaHne KOPMOBBIX €IMHHI
B 100 xr cyxoro Bemectsa [34, 35]. B manpHeilineM myTem rnepeBoia Ha IieHy | T Mojioka Beicuiero copra = 811,77 py0. (1o co-
CTOSIHMIO Ha aexadps 2021 r).

** B 3aTpaThl BOIIUIM: CTOMMOCTB IIPENapaToB JUIs MPEANIOCEBHON 00pabOTKH CeMsH IO MpeAoIlIaTe, 3aTpaThl Ha Mpea-
MoceBHYI0 00paboTKy ceMsiH — 20,8 py0/T, 3aTpaThl Ha BHECEHHE HHOKYIIIHTa MUKpoOuonoruyeckoro Pecoitnep, XK (300 n/ra
pabouero pactBopa) — 13,3 py0/ra, 3aTparsl Ha yOOpKY, TepeBO3KY U 10pabOTKy coxpaHeHHoro ypoxas — 0,53 py6/i [36].

**% YpokaifHOCTh B BapHaHTe KOHTPOJIb, II/Ta.

[Toces cemsiH, 00paboTaHHBIX OHMonorudeckuM npemnaparom Oynrmneke, XK (8,0 u 10,0 11/T), Ha hoHe
OIIPBICKMUBAHUS TI0YBbI HHOKYJISTHTOM MUKpoOuonorunueckium Pecoiinep, XK (6,0 u 8,0 s/ra) obecnieunn
MOBBIILICHUE KOJIMYECTBA IUIOJOHOCALIMNX Y3JI0B 1 6000B Ha pacTeHuu 10 7,6—7,8 mr/pactenue. Bo Beex
BapHaHTaX OIBITa KOJIMYECTBO CEMSH B 000¢ OBIII0O HE3HAYUTEIILHO BEITIE — 2,9 IIT., 4eM B KOHTPOJIIE, —
2,8 wrT. Ilokazarenun maccel 1000 3epeH Obutn Ha ypoBHe 421,2—422.5 T 0OTHOCHUTENBHO BapuaHTa 0e3
obpabotkm — 420,9 1.

Onucanue xo03s1iicTBeHHOH 3(p(peKTHBHOCTH M3yyaeMbIX NpenaparToB. OLEHKa X035 CTBEHHON
3(PEKTHBHOCTH MHUKPOOHOJIOTHUSCKIX TIPEIapaToOB B TEXHOJIOTHH 3aIIUTHl KOPMOBEIX 0000B IOKa3ara,
YTO 3a CYUET MPEANOCEBHON 00paboTku cemsiH nperniapatoM Dynruiekc, XK B Hopmax pacxona 8,0 u 10,0 i/t
COXPaHEHO COOTBETCTBEHHO 2,8 U 3,0 1/Ta OTHOCHTEIHHO BapruaHTa 0e3 00pabOTKH, 4YTO HE3HAYUTEIHLHO
HUJKE, YeM B BapUaHTe OIbITa C puMeHeHueM npotrpasutens Ckapier, MD (0,4 /1) — 3,8 1/ra. Paznuna
B XO3SCTBEHHOW 3P PeKTUBHOCTH Mexay BapuaHTamu Dyurunexc, XK (8,0 u 10,0 /1) Obuia Hecymie-
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cTBeHHOMW. [lOBBIIIIEHNE CEMEHHOM MPOAYKTUBHOCTU PACTCHUH M MOCEBa B 1I€JIOM 00ECICUMBAIOCH 32
cdeT OOJBIIEro Yuciia 3aBs3aBIINXCs TUIOJIOB HA PACTEHUH, a TAK)KE YBEIMUCHHSI MACChl CEMSTH C pacTe-
HUS K yoopke (Tadm. 9).

Pacuetsl x03s1iicTBeHHOH 3(h(heKTHBHOCTH MHOKYJISTHTa MUKpoOHoiornyeckoro Pecoiinep, XK B Hop-
Max pacxomna 6,0 u 8,0 ji/ra mokasaiy, 94To 3a CUYeT ero MPUMEHEHHS TOCTOBEpHO coxpaneno 3,1 u 3,6 m/ra
3epHa KOPMOBBIX 0000B COOTBETCTBEHHO. Pa3Huna B x03sicTBeHHON 3()(hEeKTUBHOCTH MEKAY BapHaH-
tamu Pecoitnep, XK (6,0 u 8,0 n/ra) O6p1a HecymecTBenHol. KomOuHaus couetanuii OMOI0rHYECKOTO
npenapara @Oynrunekc, K B HopMax pacxoma 8,0 m 10,0 1/t ¢ 06pabOTKOW IMOUBBHI HMHOKYJISTHTOM
MUKpoOuonorudeckuM Pecoiinep, XK B Hopmax pacxoxa 6,0 u 8,0 1/ra cnocoOCTBOBaJIa MAKCHMAIBHOMY
COXPaHEHUIO 3epHa KOPMOBBIX 0000B — 5,1-5,6 1/ra.

Hecmotps Ha Gosiee BBICOKHME 3aTpaThl HA 3aLIUTY, IPEANIOCeBHAs 00pabOTKH CeMsH KOPMOBBIX 00-
0oB mpenapatom ®Dynrunekc, XK B KoMOMHaUUU ¢ 0O0pabOTKOM TMOYBBI MHOKYISIHTOM MHKPOOHO-
mormaeckuM Pecoiinep, XK obecreumna MakCUManbHBIA YUCTHIA goxonx 231,5-249,5 py6/ra, uto Ha
32,6-50,6 py0G/ra BeIlIe O cpaBHEHUIO ¢ poTpasBureneM Ckapier, MD (0,4 11/T).

3akmouenne. [IpennoceBHas oOpaboTka CEeMsiH KOPMOBBIX 000OB OMOJIOTMYECKHM TpenapaTom
Oynruneke, XK (8,0 u 10,0 1/T) cmocobcTBOBaNa CHIWKEHUIO Pa3BUTHS TPUOOB pona Alternaria spp.,
Fusarium spp., B. fabae, a Taxxe NMOBBILICHHUIO JIAOOPATOPHOM M MOJEBOI BCXOXKECTH, YTO HECyIIe-
CTBEHHO OTIIMYAIOCH 110 3P PekTuBHOCTH OT poTpaButeinsi Cxapiet, M3 (0,4 11/T). MakcumanbsHas Ouo-
norudeckas 3QdextuBHOCTh npenapata Oynrmiekc, XK (8,0-10,0 11/T) coxpansnack 10 (hasbl MOJIHOTO
credneranust (BBCH 35) u cocrasnsuia nmpotus anbrepHapuosa 73,8—77,8 %, dy3apuosa — 53,3-56,7 %,
YTO MO3BOJIMIIO COXPAHUTH 2,8—3,0 11/Ta CeMsTH OTHOCUTEIFHO BapuaHTa 0e3 00padoTKH.

OnpeICKUBaHUE TOYBBI IEPE]] MMOCEBOM KOPMOBBIX 0000B WHOKYJISSHTOM MHUKPOOHMOJIOTHYECKUM
Pecoiinep, XK (6,0-8,0 n/ra) (Trichoderma sp. L-3 u Trichoderma sp. 1-6) 03BOJISICT CHU3UTH PA3BUTHE
¢by3aprno3HON KOPHEBOW THHUIH 10 (hasbl modaHOTro crebneBanus KynsTypsl (BBCH 35) no 69,1-70,6 %,
MOBBICUTh CEMEHHYIO ITPOAYKTUBHOCTD KYJIbTYpbI Ha 3,1-3,6 11/Ta OTHOCUTENBEHO KOHTPOJIS.

[IpennoceBnast 06padboTKa ceMsiH KOPMOBBIX 0000B npenapatoM Dynrunexc, XK (8,0 u 10,0 n/T) B
COUYETAaHWH C BHECEHHEM B MOYBY MHOKYJISIHTa MHKpoOmomormueckoro Pecoitnep, K (6,0 u 8,0 m/ra)
obecrieunBaeT A0 (aspl noaHoro credieBanus KyabTypsl (BBCH 35) cHmxenue pa3BuTus ajabTepUHa-
puo3sa go 88,7-90,1 %, dyzapuosza no 76,5-79,4 %, HapacTaHue HaI3eMHOM YacTh pacTenuii Ha 3,5-3,8 %,
JOCTOBEpHOE coxpaHeHue 5,1-5,6 1m/ra 3epHa M TNOJyuYeHHE MAKCHUMAaJbHOTO YHCTOTO JI0X0Ja
231,5-249,5 py0/ra, uto Ha 32,6-50,6 py0/ra BeIllIe 10 CpaBHEHUIO ¢ rpoTpaButeneM Ckapier, MO (0,4 n/1).
ITocnenyromme y4ersl, NpoBeACHHbIC B (ha3e KOHEL CTEOJCBaHMS — Hadalo OyTOHM3ALUU KYJIbTYpBI
(BBCH 39-51) Bo Bcex BapuaHTax OIBITOB, YKa3bIBalOT HA CHUKCHHE 3allIUTHOTO JICHCTBUS MperapaTta.

Ha ocHoBanum pe3ynbTaToB HcciaenoBaHui npenapaT ouonorndeckuit dynrunexc, K 1 HHOKYIISTHT
MuKpoOuonorudecknii Pecoiinep, XK BrirroueHs! B ['ocy1apcTBEeHHBII peecTp CPENICTB 3aIIUThI PACTECHHH
U ynoOpeHHid, pa3pelieHHbIX K MPUMEHEHUI0 Ha Teppuropuu PecnyOnuku bBenapych Ha KOPMOBBIX
000ax co clueayoMMMH periiaMeHTaMH: TpeAroceBHas 00paboTKa ceMsH KyJIbTYphbl OMOIOTHYECKHM
nperaparom Oynrunekc, XK B Hopmax pacxoaa 8,0—10,0 /1, pacxon paboueit xuakoct 10 J1/T; onpbI-
CKMBaHHE TTIOYBBI MIEpe/i TOCEBOM MHOKYJISTHTOM MUKpoOuonornueckumM Pecoiinep, K B HopMax pacxozna
6,0-8,0 n/ra, pacxon padoueti xxunkoctu 300 n/ra.

Hcnonb3oBanne OMOIOTMYECKUX MPENaparoB MO3BOJSET CHU3UTD MECTHLUAHYIO HATPY3Ky Ha KyJlb-
TYpY, 3aIIUTUTh PACTCHUSI OT OOJIe3HEH M 00eCneYnTh MOJTy4YeHUE YKOJOTMICCKH YUCTOW MPOIYKIINH.
Pesynprarsl Hccie0BaHUN MOTYT HIMPOKO IPUMEHSITHCS B CEJILCKOM XO3SIHCTBE.
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