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Summary
The strategic goal of modern agriculture is the vital need to increase crop yields while maintaining its quality, min-
imizing the total energy costs for cultivation and minimizing the negative impact on the environment. It is quite
possible to achieve these tasks if you have healthy seeds, characterized, first of all, by improved sowing qualities.
Abstract

Introduction. The strategic goal of modern agriculture is the vital need to increase crop yields while main-
taining crop quality, minimizing the total energy costs of cultivation and negating the negative impact on the
environment. It is quite possible to accomplish these tasks if you have healthy seeds, characterized, first of
all, by improved sowing qualities. Object. To implement the indicated approaches, today it is possible to
use the preparation of seeds for sowing, using a variety of electrophysical influences, including processing
of seed material in a high-voltage electric field. Materials and methods. The research was carried out by
the Problem Research Laboratory “Bioenergy Research and Effective Electrotechnologies” of the Volgograd
State Agrarian University, as well as on the basis of the experimental field of the Federal National Scientific
Center “Agroecology, integrated reclamation and protective afforestation of the Russian Academy of Sci-
ences” and the peasant farm of N. N. Oleinikov. Results and conclusions. The purpose of the presented
article is to analyze the results obtained from studying the process of treating grain crop seeds before sow-
ing in an electric field of constant (EPPVN) and alternating high voltage (EPPVN), as well as in the electric
field of pulsed high-voltage discharges (EPHVD). For the research, a universal experimental setup was as-
sembled, which could be transformed to change processing modes for processing seeds in electric fields of
all designated types. According to the results of the experiments, there was a clear dependence of the
speed and speed of germination of seeds of winter triticale and winter barley on the effects of electrical na-
ture on them. The effectiveness of the effects and their modes is also manifested in the protection of plants
from various pests, for example, against flea beetles and meromyses — this is a treatment in EPPrVN last-
ing 120 s.; against the Swedish fly — EPPrVN lasting 60 s.; against wheat thrips — EPIVN lasting 60 s. The
use of pre-sowing treatment of winter barley seeds in EPIVN made it possible to increase the weight of
1000 seeds on average: a) by 1.16-1.94 g at a seeding rate of 3.0 million seedlings. seeds per 1 ha; b) by
0.48-1.44 g at a rate of 3.5 million shoots. seeds per 1 ha. Over two years of observation, an increase in the
yield of barley plants from treated seeds over crops with untreated seeding material at a seeding rate of 3.0
million seedlings. seeds per 1 hectare ranged from 0.006 to 0.23 t/ha, and with 3.5 million seeds per 1 hec-
tare — from 0.06 to 0.22 t/ha.

Keywords: pre-sowing electrical stimulation of seeds, seed treatment modes, electric field strength, seed
treatment time, seed germination, seed growth energy.
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AxkTyanbHoOCTb. CTpaTernyeckomn Lenbio BeAeHUss COBPEMEHHOIO CENbCKOro X035MCTBa ABNAETCA
XM3HEHHO BaXKHasi HEOOXOAMMOCTb MOBLICUTb YPOXAMHOCTb CEINbCKOXO3SANCTBEHHbIX KyNbTyp, COXPaHUB
npv 3TOM ero Ka4ecTBO, MUHUMMU3NPOBAB COBOKYMHbIE 3aTpaTbl 3HEPrnM Ha BO3AernbiBaHUe U cBead Ha HeT
oTpuuaTenbHOe BNUsIHUE Ha OKpyxatwyt cpeny. OcCylecTBUTb 3TW 3adaudn BMOSIHE BO3MOXHO, €CIu
UMeTb 300pOBble CEeMeHa, XapakTepusyloluecs, B MepByl odyepedpb, YNydlleHHbIMW MOCEeBHbIMU Kade-
ctBamn. O6bekT. [Ina peanusaumm 0603Ha4YeHHbIX NOOXOO0B CErofHs MOXHO UCMONb3oBaTb NOATOTOBKY
CEMSIH K NoceBy, UCNOMb3ysa AN 3TOro pasHoobpasHble anekTpodusnyeckne BO3geNCTBUS, B TOM YnCne U
06paboTKy CeMEeHHOro martepuana B 9NeKTpUYeCckOM Mone BbICOKOro HanpsbkeHus. Matepuwanbl u meTto-
Abl. ViccnepoBaHus ocylecteneHbl B MNMpobnemHon HayvHo-uccnegoBaTensckon nabopartopum «brnosHep-
reTmyeckne mccrnegoBaHust U acpdekTnBHbIE anekTpoTexHonoruny Bonrorpagckoro MAY, a Takke Ha 6ase
onbiTHoro nons ®HALL «Arpoakonorum, KOMMNEKCHbIX MenMopaumn u 3awmuTHoro necopassegexHms PAH» un
KpecTbsiHCKoro xo3sanctea H. H. OnenHukoBa. Pe3ynbTaTbl U BbiBoAbl. Llenbio npeacraBneHHon ctatbu
ABMNSAETCS aHanu3 nosfyyYeHHbIX pesynbTaToB MO M3y4eHWto npouecca obpaboTkn CeMsH 3epHOBbIX KYNbTyp
nepeg noceBoM B anekTpuyeckom none noctosHHoro (SMMNBH) n nepemMeHHOro BbICOKOro HanpsbkeHus
(BMMpBH), a Takke aNeKTpPMYECKOM Nosie MMNYMbCHBIX BbICOKOBOSBbTHbIX pa3psagos (AMNMMBH). Ans uccne-
[OBaHMN Obina cobpaHa yHUBepcarnbHas 3KCnepMMeHTanbHas YCTaHOBKa, KoTopasi Morna TpaHcgopmMupo-
BaTbCs Mo M3MeHeHVe pexumoB 06paboTkm ans o6paboTkn cemMsaH B INeKTpMYecknx nonsx scex obosHa-
YeHHbIX BMAOB. Mo pe3ynbTataM 3KCNEepUMEHTOB NpoCcneXnBanach BHas 3aBUCUMOCTb CKOPOCTU U ApYXK-
HOCTW NpopacTaHnst cemMsH 03MMOro TpUTMKane, 03MMOro SYMeHs OT BO3AENCTBUIN ANEeKTPUYECKON Npupo-
bl HA HUX. OPPEKTUBHOCTb BO3AENCTBUI U NX PEXUMOB NPOSIBMASIETCSA TaKKe U NPU 3aliuTe pacTeHui ot
pa3HooOpa3HbiX BpeauTenen, Tak NpoTuMB XNebHbIX Growek n mepomussl — 310 obpaboTtka B AMMpBH
anutensHocTblo 120 c.; npoTtmB wBeackon myxu — OMMpBH gnutenbHocTbio 60 C.; NPOTUB NLUEHUYHOTO
Tpunca — AMNMBH gnutensHocTbio 60 c. Micnonb3oBaHne npeanoceBHon o6paboTkn ceMsiH 03MMOro siume-
He B OINMVBH nossonuno nonyyntb nosbiweHne maccel 1000 cemsiH B cpegHem: a) Ha 1,16-1,94 r npu Hop-
me BbiceBa 3,0 MNH. BCX. ceMsiH Ha 1 ra; 6) Ha 0,48-1,44 r npu Hopme 3,5 MrH. BCX. cemsiH Ha 1 ra. 3a aBa
roga HabnogeHun yBenmyeHne ypoxxanHocTn pacteHni suMmeHs n3 obpaboTaHHbIX ceMsaH Hag nocesamu ¢
HeobpaboTaHHbIM NOCEBHBIM MaTepuanom npu Hopme BbiceBa 3,0 MIH. BCX. CEMSIH Ha 1 ra COCTaBuIO OT
0,006 go 0,23 1/ra, a npu 3,5 MnH. cemsaH Ha 1 ra — ot 0,06 go 0,22 1/ra.

Knroyesble crnoga: npedrnocesHas 3M1eKMpPOCMUMYyAsayusi CeMsiH, pexumbl 06pabomku ceMsH,
Harnps»KeHHOCMb 371eKMPUYECKO20 10718, 8pemMs 06pabomKu CEeMSsH, 8CXOXeCmb CEeMsiH, 9Hepaus pocma
CeMsiH.

UuntupoBanue. tOgaes U. B., Tubupbkos A. I., beneHkos A. W. MNpeanoceBHas CTUMyNaunst ceMsiH 3ep-
HOBBLIX KyNbTyp B 9fIEKTPUYECKOM NOJie BbICOKOro HanpsbkeHus. Mseecmusi HB AYK. 2024. 1(73). 298-312.
DOI: 10.32786/2071-9485-2024-01-34.

ABTOPCKMﬁ BKnaa. Bce aBTOPbI HacToALlero uccnenoBaHna npuHUManun HenocpeacTtBeHHoe y4yacTtue B ninaHupoBa-
HWUWU, BbINONTHEHUN UMK aHann3e OaHHOro nccriegoBaHUA. Bce aBTOpbI HaCTOHLLI,eIZ CTaTb O3HAKOMUINCHL U OﬂO6pMJ‘II/I
I'IpeJJ,CTaBJ'IeHHbIM OKOHYaTenNbHbIN BapuaHT.

KoHdnukT HTepecoB. ABTOpbI 3asiBNAOT 06 OTCYTCTBMUN KOH(PNIMKTA MHTEPECOB.

BBe,quVIe. B HacTodllee BpemMd npuctaiibHoe BHMMaHMNE NpukoBaHO K NOUCKY TEXHOMNOrMm n
TEXHUYECKMX PEeLLEeHMWIA, MO3BOMSAOLLMX MUHUMU3UPOBATL HEraTVBHOE BIMSIHUE Ha OKPYKAIOLLLYIO
cpeqy, CoXpaHWTb NULLEBYHO 6e30MacHOCTb MPOU3BOAMMOrO MPOAYKTa, 8 CamMO CerlbCKOXO3ANCTBEH-
HOEe Mnpoun3BOoACTBO MaKCMMaribHO I'IpVI6J'IVI3I/ITb K I'IpI/IpO,EI,OI'IO,ElO6HbIM TexHonornam, TexHoOnormam
opraHuyeckoro 3emneaenust. MoctaBneHHbIM 3aa4am B KayecTBe PELLEHU MOXHO MPEArioXuTb
npMMeHeHre pasHoobpasHbIX BNEKTPOTEXHOMOMMIA U 3NEeKTPOTEXHOMOMMUYECKUX onepaLuii, BHeape-
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HVe KOTOPbIX B arpapHbIi CEKTop M nepepabaTtbiBatoLLyt0 MPOMbILLIIEHHOCTb TEXHOMOTMYECKN ad-
EKTMBHO U aKkornormyeckm 6esonacHo, U BMeCTe C TeM NO3BONSET peanu3oBaTtb 3eMrenonb3oBare-
M0 COBPEMEHHbIE MPUHLIMMLI UCMOMNb30BaHUSA BbICOTEXHOMOMMYECKMX CPEACTB, Monyyast npu 3tom
Oonee BbICOKMIA JOXOA OT BblpalleHHOM, 6e3onacHom Bo BCeX cMbicnax, npoaykuum [1]. KOHKpeTHbIM
NnoaxoaoM peanusaumn 0603HaYEHHbIX TEXHOMOMMN MOXHO CYMTaTb MPeanOCEBHYD CTUMYNALMIO
CeMsiH pa3HOObpasHbIX CEeMNbCKOXO3ANCTBEHHbIX KynbTyp. Cenvac gokazaHa MHOMOUYMCIEHHBIMW UC-
crefoBaHUs U MPaKTUYECKON peanusaumernt BO3MOXHOCTb obpabaTtbiBaTe ceMeHa nepes BHeCEHNEM
B MOYBY B 3NEKTPUYECKOM MOJie NOCTOAHHOMO M NEPEMEHHOrO ToKa [2, 3]; B MarHuTHOM nore [4, 5]; B
none KOPOHHOro paspsiaa [6]; Npy BO3AENCTBUM SneKTpudeckumMmn nMnynscamm [7, 8, 9] n npu npo-
nyckaHum anektpuyeckoro Toka [10]; 0bnyyeHune ynbTpacdunoneToBbIM, MHppakpacHbIM, MOHOXpOMa-
TUYECKUM U KOTEPEHTHBLIM U3nyyeHuem [11, 12].

Llenb u noctaHoBKa 3apady. Llensio npeactaBneHHoW cTaTby ABMASIETCA aHanmM3 nonydeH-
HbIX pe3ynbTaToB MO M3Yy4YeHUI0 NpeanoceBHON NOAroTOBKM CEMSH 3MakoB B 3MEeKTPUYECKOM rore
noctosiHHoro (3IMMNBH) 1 nepemerHoro (BIMNMpBH) BbICOKOro HaNpshXKeHUs, a Takke 3NEKTPUYECKOM
norne MMMynbCHbIX BbICOKOBOMNbTHLIX paspsgos (AMNMBH). B 3agadvy npoBeaeHus 3TMxX uccnegosa-
HWUIA BXOOWIO BbISIBIIEHUE PEXUMOB M NapamMeTpoB, a Takke Buaa SreKTpUYecKUX BO3encTBuin, no-
NOXUTENBbHO CKa3bIBAKOLLMXCS Ha MOBbILLEHWUN YPOXANHOCTA KyNbTyp, YyyWEeHn YCroBUiA BblipaLL -
BaHWs 3a c4eT 6oree BbICOKOW MX YCTOMYMBOCTU K BONE3HSIM 1 BpeauTensam, a Takke BbIHOCIUBOCTb
K HebGraronpusaTHbIM hakTopam BO3OENCTBUI HA BCEX Nepuroaax pasBuTUsi paCTEHWIA.

Matepuanbl u Metogbl. [1porpaMmMa MccregoBaHUA NO U3YYEHMIO BNUSIHUS 0OpaboTkM B
SMEKTPUYECKMX Monax BbICokoro HanpsikeHus (SMNMNBH, 3rMMNpBH, 3MMBH) cemsH 3nakoBbIX Kyrb-
Typ nepen noceBoM onpeaenuno HeobXoaAMMOCTb CNPOEKTUPOBATb M U3FOTOBUTL IKCMEPUMEHTarb-
HYIO YCTaHOBKY, MO3BONSAIOLLYI0 3PEKTMBHO OCYLLECTBNATL 00paboTKy, KOHTPONMPOBATb M yNpaB-
NaTb ee napameTpamu 1 pexxumamn. CobpaHHasa yCTaHOBKa COAEPXKUT B CBOEW CTPYKTYpE OCHOBHON
3MNEMEHT — UCTOYHMK PErynMpyemMoro BbICOKOro MEPEMEHHOr0 U MOCTOSHHOMO HaMpsXXeHusl, B Kaye-
CTBE KOTOPOro MCMonb30Barncs annapaT Ans BbICOKOBOMbTHbIX ucnbiTaHui CKAT-70. lNpumensas
WMEHHO NPOMBbILLIEHHO U3rOTOBMIEHHOE YCTPOMCTBO, NpoLLeaLlee 3aBOACKY TapupoBKY U UMetoLLiee
BO3MOXHOCTb OCYLLECTBNSATb BM3yarnbHbIA KOHTPOMb NapameTpoB 06paboTkM N X U3MEHEHMEM B
npoLecce MccreaoBaHWii, NO3BONUMO C MUHUMArbHbBIMK 3aTpaTtaMmu TpaHccopmMupoBaTth Nnabopa-
TOPHYIO YCTAHOBKY Nof 3agayu, KOTopble CTaBUNMUCh B akcnepumenTe [13].

Hanbonee copgepxaTtenbHOM M BKAOYalOLWeNn camoe OOmbLIOe KONMYECTBO 351EMEHTOB
Oblna akcnepuMMeHTanbHas yCcTaHoOBKa MO M3ydeHuio BnvsiHUS JMNVIBH Ha cemeHa 3epHOBbIX
KynbTyp. YcTaHoBka Obina CKOMMOHOBaHa M3 crneaylolmx OnokoB: 1) UCTOYHMKA BbICOKOMO
HanpsKeHWsi, B KA4eCTBE KOTOPOro NpMMEHSANacb YCTPOUCTBO ANS BbICOKOBOSbTHBLIX UCMbITAHUIA
CKAT-70 (pucyHok 1a) nnu BbICOKOBOSbTHbIA TpaHcopMaTop ¢ GrIOKOM BbINPAMMAEHUS (PUCYHOK
16); 2) ynpaBnsiemoro OPMMPYIOLLETO MMMYSbCHbIE BO3OENCTBUS paspsgHuka; 3) Cxembl
yrnpaBneHus 3TMM paspsagHuKoMm; 4) aKCnepuMeHTanbHON S4Yerkn ¢ CUCTEMON paboymnx SnekTpo-
[0O0B; 5) KOMNMeKTa KOHTPOMNbHO-M3MEPUTENbHbLIX Npubopos [14].

N 1 (73), 2024

PucyHok 1 — BapraHTbl KOMNIEKTOBaHUS SKCNEPMMEHTalbHbIX YCTAHOBOK Arst 06paboTku cemsiH
B SMEKTPMYECKOM Mone: a — ¢ ucnonb3oBaHvem annapata CKAT-70; 6 — ¢ npMMeHEHMEM BbICOKOBOIbTHOMO
TpaHcdopmaTopa 1 6rnoka BbINPSMIEHNS
Figure 1 — Options for completing experimental installations for processing seeds in an electric field:
a — using the SKAT-70 apparatus; b — using a high-voltage transformer and a rectification unit
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B nabGopaTopHbix yCcnoBusix MNpoGreMHON HayyYHO-UccreaoBaTeNnbLCKon nabdopaTopum
«BbunoaHepreTnyeckne wuccnegoBaHna n addEKTUBHbIE 3dneKTpoTexHonorun» Bonrorpagckoro
F'AY, a Takke Ha 6a3e onbiTHOro nons ®HAL, «Arpoakonorum, KOMMIEKCHbIX Menvopauni n 3a-
LUMTHOro necopasseneHns PAH» n kpectbsiHckoro xos3anctea H. H. OneHukoBa B 2008-2010 rr.
ObInNn ocyLlecTBNeHbl UCCNeAoBaHNs NO U3YYEHUIO BIUAHWUSA CTUMYMSLMM CEMSIH 3MaKOBbIX Kyrb-
TYP Ha SHEepruMo nx NPopacTaHUs U BCXOXECTb, CTPYKTYPY ypoxas U pasBuTue BpedHbIX naTo-
reHHbIX opraHmamos [13].

Pe3ynbTaTbl 3KCnepuMeHTanbHbIX UCCnegoBaHMM U ux obceyxaeHue. OcyulecTs-
NEeHHbIEe 3KCNepUMeHTanbHble UCCNEeAoBaHUS W aHanu3 MOoSlyYeHHbIX pe3ynbTaToB NO3BOSUIN
BbISIBUTb, YTO BNUSAHWE 3IEKTPUYECKUX BO3OENCTBUN HA CEMEHHOW MaTepuan nposBrseTcs yxe
Ha HavanbHbIX dTanax pasBUMTUSA pacTeHU — SIBHO MPOCMeXMBanacb 3aBUCUMOCTb CKOPOCTU U
OPYXHOCTW NpopacTaHnst CeMsH 03UMOro TpuTukane copta TW 17 OT BO3OENCTBUSA HA HUX 3nek-
TPMYECKOro MOMsi NOCTOSIHHOIO UM NEePEMEHHOro BbICOKOro Hanpsikenusa (SMMNBH, 3MMpBH), a
TaKkKe 3NEeKTPUYEeCKoro nons MMNYnbCHbIX BbICOKOBOSbTHLIX pa3psagos (SMNBH).

HaumeHbluee KonMYecTBO NPOPOCLUIMX CEMSIH Ha BTOpble CyTKM HabnogeHus Gbinio 3a-
dmKCMpoBaHO B BapuaHTe C MCMOfb3oBaHWeM Anga npegnocesHon ctumynsauumn B SMMNBH, ans
KOTOPOro 3TOT nokasaternb Obin paBeH 4,3%. B Toxe BpemMsa Ha KOHTpOne, Koraa ceMeHa HU4eMm
He obpabaTtbiBanuch, 3HEPrusa npopacTtaHusa B cpeaHem cocTtasuna 3HadeHume 3,3%. Mpu ctnumy-
naumm cemaH B AMNMpBH, a paBHo kak 1 B AMNMBH, nokasaTenu okasanucb CyLLEeCTBEHHO BblLLE
No CPaBHEHMIO C KOHTPOSEM, U COCTaBUIM COOTBETCTBEHHO 3HayveHus 23,0% u 28,5%. Ha TpeTbu
CYTKM ObINO BbISIBMIEHO, YTO YMCIIO MPOPOCLUMX CEMSIH, cpean obpaboTaHHbIX, YBENWMYMIOCH B
cpegHem B 2,1...2,6 pasa no cpaBHEHMIO C KOHTposnieM. CKOPOCTb U APY>KHOCTb NpopacTaHus ce-
MSIH nocne anekTpoobpaboTku, Ha YeTBEPTbIE CYTKN NPAKTUYECKN BbIPOBHANMUCE. ONTUManbHbIM
pPeXnUMoM B 3TOM OTHOLLEHWUM OKasancs BapuaHT ¢ obpaboTtkon B JlMMNpBH, roe ogHoBpemek-
HOCTb OTKNMKa cemsiH coctaBuna 96,0%. Mpn obpaboTtke B AIMIMNBH n 3rNMBH aHeprust npopac-
TaHus Obina NpakTM4Yeckn OANHaAKOBOWM M cocTaBuma 3HadveHnst 92,5 n 92,0% cooTBETCTBEHHO, a
BOT Ha KOHTPONbHOM BapuaHTe 3TOT NokasaTtenb Obin B ABa pa3a HUXe.

BHelHu BMA, pa3BuTUSE NPOPOCTKOB M OLIEHKa CKOPOCTU U APY>KHOCTU NpopacTaHUs CeMsH
Tputukane copta TW 17, a Takke onpeaeneHnst SHeprun BCXOXKECTW NPeACcTaBneHa Ha pUCYHKe 2.

OMMpBH E =3 kB/cm / OMNMBH E = 3 kB/cm /
K / High voltage alternating electric Electric field of pulse voltage
OHTPOML field £ = 3 kV/sm E = 3 kV/sm
Control —
Bpems o6paboTtku, ¢ / Processing time, s
60 | 120 60 | 120
(-"' - — — -~

PucyHok 2 — BninsiHue pexumoB obpaboTku B SMMpBH n 3MNMNBH cemsaH o3MmMoro Tputukane copta
TW 17 Ha pocT 1 pa3BUTNE POCTKOB, CM
Figure 2 — Effect of treatment modes in High voltage alternating electric field and Electric field of pulse
voltage of seeds of winter triticale variety Tl 17 on the growth and development of sprouts, cm
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Ha npefctasneHHbIx doTorpadusx BUOHO CTUMYNMPYOLLEe OEWCTBME 3NEKTPU4ECKon
06paboTkn ceMsH. B kayectBe 060CHOBaHMSA MOXHO MPeanonoXnTb, YTO NPY BO3OENCTBUUN 3reK-
TPUYECKMX MONEN BbICOKOrO HanpsbkeHUst BO BHYTPEHHEN CTPYKTYpe CEMEHW NMPOWCXOAUT nepe-
pacnpeeneHne aneKkTpU4eckMx 3apsaoB, KOTOpble U3MEHSIOT X0 (OU3UKO-XMMNYECKMX MpoLec-
COB B KNeTKe 1 TeM cambIM nony4vaeTcsa 3apdeKT, NPoABnsoLLMIACA B Buae 6onee NMHTEHCUBHOMO
pocTa v pasBuUTUS pacTeHnin. AHanM3upys pesynbTaTbl N0 BCXOXECTU, ObiNM MONyYeHbl criegyto-
luMe OaHHble: Hanbonee OT3bIBUMBLIMM CEMEHa okaszanucb Ha BosgencTteune JMIMpBH, Tak pas-
BMBLUMXCA (MPOPOCLLMX) ceMsiH okasanock 98,7%, 4To Ha 4% npeBbIllano KOHTposnb. BexoxecTb
ceMsiH Apyrux BapuaHToB otnunyanacb Ha 1,0% u 1,7% oT KoHTpons (pucyHoK 3).

N 1 (73), 2024

100,0 - - 987
99,0 { 97,7
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PucyHok 3 — BrninsiHne Ha BCXOXXeCTb BapuaHTOB NpeanoceBHOM 00paboTkM CEMSIH O3UMOro TpUTUKane
copta T 17, %: 1 — koHTponb; 2 — AIMMNBH; 3 — 3IMlMpBH; 4 — 3MVBH
Figure 3 — Effect on germination of pre-sowing seed treatment options for winter triticale variety Tl 17, %:
1 — control; 2 — Electric field of constant high voltage; 3 — High voltage alternating electric field;
4 — Electric field of pulse voltage

Pe3ynbTaT Nony4eHHOro MosioKUTENbHOrO CTUMynupyowero adgdekta MOXHO oObsic-
HUTb UHTEHCUUKaLMEN NpOTeKarLWmMx BUONOrMYecKkMx NPOLECCOB BO BHYTPEHHUX CTPYKTypax
CEMEHM 3a CHET NMONy4YEeHNs UM JOMNOMNHUTENbHON SHEPTUN.

[ns BbISBMEHNS NPaKTU4ECKON NPUMEHMMOCTU M3y4aeMoro mMetoaa npeanoceBHOW CTu-
MYNSLMW NPOrpaMMon nccrefoBaHMn Obinn NpegycMOTPEHbI MOUCKOBbLIE SKCNEPUMEHTbI, B XO4e
KOTOPbIX ObINO onpeaeneHo, YTo 3pdEKT OT BO3AENCTBUIA SNEKTPUYECKON NpUpOoabl Ha passBuTne
CEMSIH 3aBUCUT He TOMNbKO OT NapamMeTpoB U PEXUMOB 06paboTKM, HO U OT COCTOSIHUS CamMuX ce-
MSIH, TO €CTb OT YyBCTBMTENBHOCTU K 3MEKTPUYECKMM BO3OENCTBUAM. ArpOTEXHONOrMYECKUA
npuém, no npeanoceBHoM obpaboTke B aneKTpUYECckMX nonsix, 3PeKTUBEH ANA CEMSIH C MOHMU-
KEHHON BCXOXECTbl0, HO BbICOKOWM XM3HECNocobHOCTbI0 [15, 16]. BbiNO BLISBIEHO, YTO 4YeMm
Gonblue pasHuLa Mexay BCXOXECTbIO CEMSH U UX XM3HECNOCOOHOCThI0, TeM Bbille 3hdeKTUB-
HOCTb M3y4aeMoro arponpméma.

AKTUBU3aLMS B NepBOHAYanbHbIA NEpMoS pasBuUTUS pacTeHnidi 03UMOro TpUTUKane copta
TN 17, BbIpOCLLMX U3 CEMSIH, 0OpabOTaHHbIX B 3NEKTPUYECKUX MONSAX, MPUBOOUT K UBMEHEHMIO UX
MOpPONOrMyecknx xapakTepucTuk (tabnvua 1).

Tabnuua 1 — OcobeHHOCTN M3MEHEHUS MOPOMETPUYECKUX NOKa3aTenei NPOPOCTKOB CEMSIH O3MMOTO
TpuTukane copta TW 17 noa BNUSHWEM 3MNEKTPUYECKUX NOMEN BbICOKOrO HamnpsiKeHus
Table 1 — Features of changes in morphometric parameters of seedlings of winter triticale variety Tl 17
under the influence of high voltage electric fields

Pexxum obpaboTku /
. . BobicoTa
Processing mode KonunyecTBo kopHer | [dnuHa
_ | MpOpOCT-KOB,
Bpewms obpa- | BexoxecTb, % / | y 0QHOMO pacTeHus, | KOpHen, .
. o cm / Height
Bua Bo3gewncTeus / 0oTKK, C/ Germination, % wt. / Number of cM / Root of seedlings
Type of impact Processing roots per plant, pcs | length, cm om gs
time, s
1 2 3 4 5
KoHTponb — 6e3 o6paboTku / 88.7 5.1 9.4 6.3
Control - no treatment
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OkoH4YaHue Tabnuubl 1

1 2 3 4 5
OMNMMBH E =3 kB/cm / 60 96,8 56 11,3 8,2
Electric field of pulse
voltage E = 3 kV/sm 120 96,6 56 11,9 8,9
SIMMNBH E =3 kB/cm / 60 90,3 59 11,2 74
Electric field of constant
high voltage 120 91,5 6,0 12,1 72
E =3 kV/sm
OlMMpBH E =3 kB/cm / 60 96,7 51 8,9 50
High voltage alternating
electric field E = 3 kV/sm 120 90,0 5.1 104 85

MpoBeAeHHbIN aHanu3 pesynbTaToB OMbITHbIX MCCNEeAOBaHWUA, NO3BONSAT FOBOPUTE O
TOM, YTO Y BErETUPYIOLLMX PacTEHNI NPOMUCXOAUT YANIMHEHNE NEPBbIX MEXO0Y3nuin, dopMnpyeT-
cs1 bonee MoLLHas, No CpaBHEHUIO C KOHTPONEM, KopHeBasi cuctema. OyeHb cepbesHbIM hakTom,
AN YCNOBUN apuaHOW 30HbI, ABNSETCA TO, YTO UHTEHCMBHBLIA POCT KOPHEW NpuBoauT K Gonee
ObICTPOMY YKOPEHEHWIO pacTeHWI, fyyllemMy UCMONb30BaHMI0 UMW BECEHHEW BMarn u nutaternb-
HbIX BELLECTB (PUCYHOK 4).

OlMMpBH E =3 kB/cm /
High voltage alternating electric field
E =3 kV/sm

QIMNBH E = 3 kB/cm /
Electric field of constant high voltage
E = 3 kV/sm

KoHTponb / Control Bpems 06paboTk, G /

Processing time, s
120 |

120 | 60 60

PucyHok 4 — OBpa3supbl pacTeHun 03umoro TpuTukane copta TW 17, BbipalleHHbIe B MONEBLIX YCIOBUSX, U3
ceMsiH, 06paboTaHHbIX Nepes NOCEeBOM B 31IEKTPUYECKOM Nofie NepeMeHHOro U NOCTOAHHOMO BbICOKOro
HanpsHkeHNs
Figure 4 — Samples of winter triticale plants of variety Tl 17, grown in the field, from seeds treated before
sowing in an electric field of alternating and direct high voltage

YpoBeHb BNUSHUS CTUMYNAUMA CEMSIH B 3MEKTPUYECKOM Morie 3aBuUCUT OT pexkuma obpaboT-
KV: Havnydwme pesynbTaTbl BbisiBreHbl npy npumeHeHnn SMNNBH npu obpabotke B TedeHne 120 c.
Habniogaemoe npu 3TOM MOBbIWEHME MOPGODU3MONOrMYECKNX MNOKasaTernen MpopoOCTKOB, HECOo-
MHEHHO, CNoCcoBCTBYET YBEMMYEHMUIO YPOXKanHOCTU. PUKCUpyemMoe npu 3ToM yrnydlleHne mopdodu-
31OMOrM4eckux rokasaTernen npPopOCTKOB, HECOMHEHHO, 3aKradblBaeT BO3MOXHOCTb YBENUYeHUs
YPOXanNHOCTU KynbTyp. [daHHbIN 3NeKTPOTEXHONOMMYECKUA NpuemM NPUBOAUT K yrydlleHuo usmono-
MMYECKOro COCTOSIHWA 3apobiLlLia, BMSS BMMOTb 4O M3MEHEHNS MHTEHCUBHOCTU XUMUYECKMX PEAKLNNA.

[nsi NnpoBepKM BbICKa3aHHOM rMnoTesbl 00 N3MEHEHMSX, MPOTEKAOLLMX BO BHYTPUKIETOUHbIX
CTPYKTYypax ceMsiH, Bbina npoBegeHa cepuys OMbITOB, B KOTOPbLIX 3€PHO pasnuyHbIX KynbTyp obpaba-
ThiBanuck B SMNMNBH. AHanns nonydeHHbIX pe3ynbTaToB MO3BONSeT yTBepXaaTb, YTO cpasy nocne
06paboTKM BNaxKHOCTb MacChl CEMSH YBenuymMBanach, No CpaBHEHUIO C TakuM e o6beMoM Heobpa-
BoTaHHbIX CeMSH, a 3aTeM HECKOMNbKO CHUXanach, HO BMECTe C TeM KOHeYHoe (YCTaHOBUBLLEECS) eé
3HaYeHme OCTaBarsioch BhILLE, YeM Y HEOOpaboTaHHbLIX 06Pas3LOB CEMSH (PUCYHOK 5).
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PucyHok 5 — 3aBMCMMOCTb BNaXHOCTV o6pabaTbiBaeMOro Crosi CEMsiH 3epHOBbIX KynbTyp
(1 — oBec, 2 — Kykypy3a, 3 — o3umasi nweHmua, 4 — A4MeHb) OT BO3AENCTBYHOLLEN SHEPTMN BbICOKOBOJSbTHbIX
3NEeKTPUYECKUX NMMYNbCOB
Figure 5 — Dependence of the moisture content of the treated layer of grain seeds
(1 — oats, 2 — corn, 3 — winter wheat, 4 — barley) on the acting energy of high-voltage electrical pulses

Takve pesynbTaTbl MOTYT CBUAETENLCTBOBATL O TOM, YTO MPU INEKTPUYECKUX BO3AEN-
CTBUSAX MPOUCXOAAT Takue BHYTPUKIETOYHbIE U3MEHEHWs, B pe3yrnbTaTe KOTOPbIX CBA3aHHas
BHYTPEHHAS BMnara B ceMeHax cMelwmBaeTcs. [1onoxuntensHoe BANSHUE 3NEKTPUYECKOro Nons
BbICOKOrO HanpshKeHWsi Ha CeMeHa BKITHOYaeT perynsaTtopHble M3MeHeHUs Ha BCEeX YPOBHSIX opra-
HU3aUMM pacTUTENbHOro OpraHn3ma. OKCNepUMEHTArNbHO BbISIBMEHO, YTO 3(EKTUBHOCTL U3Y-
Yaemoro arponpuéma B obnacTu 3alnTbl pacTEHUN OT BpeauTenen HaxoamMTca B NPSMOW 3aBu-
CUMOCTHU OT PEXMMOB U NapamMeTpoB 3MekTpoobpaboTku.

Hanbonee addekTBHbIE MokasaTeny Obiv NonyveHbl Npu 0bpaboTke: NPOTUB XNEOHBLIX
6nowek (Phyllotreta vittula Redt. L.; Chaetocnema hortensis Geoffr. L.) n mepomuabl (Meromyza L.) —
B JlMlMNpBH, Bpemsa obpaboTkn 120 c; npotus wBeackon myxu (Oscinella L.) — B 3MMNpBH, Bpems
06paboTkm 60 c; NpoTUB NLeHNYHOro Tpunca (Haplothrips tritici L.) — 8 SMNVBH, Bpems o6paboTku 60
c. Cyoqa no nonyyYyeHHbIM AaHHbIM, NPearnoceBHas ANeKTPOCTUMYNALUUS CEMSH OTHOCUTCH K Yucny
arponprémMoB, KOTOpble CMOCOOHbI MOMOXUTENBHO peLlaTh 3a4avn MUHMMU3aUmmn B arpobroLieHo3ax
KOnM4yecTBa BpeauTenen 1 MakcMarbHOM LIMPKYNSaUMmM sHTomodaroB AnekTpoobpaboTka NoceBHO-
ro Matepuana He3aB1MCUMO OT PEXUMOB 1 NapaMeTpoB BO3OENCTBUSA OTPULIATENBHO CKa3blBAeTCH Ha
pa3sBUTUM CEMEHHOM MHbeKLumn. Jydlume pesynbTaTtbl NOKa3biBaeT anekTpusaumsa cemsaH AMNMpBH B
TeveHmne 60 ¢, obecneymBaroLLias NogaBrieHre naTtoreHoB Ha 5,5...27,2 (tabnuvua 2).

Tabnuua 2 — 9 deKkTUBHOCTL NPeanoceBHON 06paboTkn cemMsiH 03MMOro TpuTukane copta TU 17
B 9MEKTPUYECKMX MOISIX BbICOKOrO HamnpsieHus
Table 2 — Efficiency of pre-sowing treatment of seeds of winter triticale variety Tl 17
in high voltage electric fields

. YucneHHocTb y4éTa,
Pexum obpaboTkn / MoBpexaeHo pacteHnn, % / wr en. / Number of
X o Jen.
Processing mode Plants damaged,% records, pes./unit
4w = L.
5 5| 88
Bpems | £ € , 4 43 ETE
o6pabot- | « & i = o kS % 2 '§- 3
Bua Bo3geinictBus / Ku, ¢/ S 0N T > T O oEB
i TES S g o2 TS©®
Type of impact Pro- > ¢ Q 3 S 20 -8*& =
cessing | £SO 3 ) £ 2 suw S
time, s = % S s g 2o
S8 5 =08
=< © o <
x© T
1 2 3 4 5 6 7
OMMpBH E = 3kB/cm / High voltage 60 25,0¢1,1 | 9,440,22 | 1,5£0,090 | 103,1+2,0 | 6,1£0,12
alternating electric field
E =3 kV/sm 120 21,1+1,7 | 13,3+0,41 | 0,340,003 | 78,3+2,3 | 6,40,06
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OkoHYaHue Tabnuubl 2

1 2 3 4 5 6 7
OMMNBH E = 3kB/cm / Electric field of 60 28,6104 |15,5+0,55| 1,240,100 | 88,0+3,1 | 6,0+0,02
constant high voltage £ =3 kV/sm 120 | 34,842,2 |17,2+0,30 | 0,740,010 | 118,7+4,7 | 6,120,08
OIMNWBH E = 3 kB/cm / Electric field
of pulse voltage E = 3 kV/sm 60 52,642,3 | 12,4+0,26 | 1,020,020 | 61,0+0,6 | 6,8+0,03
KoHTponb — 6e3 obpaboTku / Control — no
treatmont 78,3+3,1 | 19,8+0,21 | 2,640,300 | 192,4+4,5 | 6,0+0,05

BosgenctBue Ha cemMeHa pasnunyHbIX BUOOB 3MEKTPUYECKOro MOMsi, PEXMMOB M NapaMeTpoB
BO3JENCTBUS NPUBOAUT K MOBLILLIEHUIO UMMYHHOCTM U YCTOMYMBOCTM MOCEBOB 3€PHOBbLIX KYMNbTYp K
HEraTMBHOMY BIIMSIHWIO XO3SINCTBEHHO OMACHbLIX MHPEKLMOHHBLIX 3a60neBaHnin (PUCYHOK 6).

QMNnBH
(Bpemsa obpaboTku 60 c) /
Electric field of constant high
voltage
(processing time 60 s)

[

AMnpBH
(Bpems obpabotkm 60 c)/
High voltage alternating

electric field
(processing time 60 s)

KoHTponb /
Control — no treatment

SrrnBH

voltage
(processing time 120 s)

(Bpemsi obpaboTkm 120 c) /
Electric field of constant high

AMNnpBH
(Bpemsi obpaboTku 120 c)/
High voltage alternating
electric field

(processing time 120 s)

QMNnBH
(Bpems obpaboTkn 60 c)/
Electric field of pulse voltage
(processing time 60 s)

PucyHok 6 — BnusiHue ctumMynsaumum NnoceBHOro matepuara arekTpu4eckMM nonem (HanpskeHHoCTb 3
kB/cM) nepeMeHHOro, MOCTOSIHHOTO U MMMYNBbCHOMO BLICOKOrO HANPSKEHUsI HA pa3BUTME CEMEHHOMN MHAEKLIMN
Figure 6 — Effect of stimulation of seed material with an electric field (tension of 3 kV/cm) of alternating,
direct and pulsed high voltage on the development of seed infection

O06paboTka CeMsIH B 3NEKTPUYECKMX MOJISAX BbICOKOrO HanpsiXeHusi B HanborbLuen crene-
HW MOBbILIAET 3alUMTY pacTeHUi OT NIMCTOCTEDONEBLIX NAaTOreHoB. Tak, B Criyyae refibMUHTOCMO-
puo3a u cenTopmosa Ha NUCTbAX PaCTEHMIN BbIPOCLUNX N3 06paboTaHHbIX ceMsiH 0Opa3oBbIBa-
nocb HebombLLIOE KONMYECTBO HEKPOTUYECKUX MATEH U B AanbHenlweM pas3BuTne 0603HauYeHHbIX
Oones3Hen He Habntoganock. bonee agpdekTuBHBIM Okasanock gercteme AMMNpBH ¢ BpemeHem
06paboTkn 60 C — MHTEHCMBHOCTb Pa3BUTUA NUCTOCTEDONEBLIX MHADEKLMI CHMXKaNach: y spOBOro
sAYmMeHs Ha 5%, y o3umoro TpuTtukane — Ha 5,4...10,8%. O6bpaboTka B OIMNBH B MeHbLuen cTe-
NMeHn ckasbiBanocb HAa UMMYHHOCTU PaCTEHUN.
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CnepyeT, ogHako, OTMETUTL, YTO yBENMYeHne BpemeHn obpaboTtkm oo 120 c. cHmxkano
WHTEHCMBHOCTb pa3BuUTUSA nNucTocTebneBbix natonorun Ha 4,2...11,5%. MeHee oTknukanucb Ha
3NekTpoobpaboTKy BO3OyaUTENM KOPHEBLIX THUMEN. Bo3gencTBne Ha cemMeHa 3rekTpUYeCKnMmn
NONSIMN BbICOKOTO HanpsbkeHUs obecneyvmBaeT CHMKEHNE pa3BUTUSA 3aboreBaeMOoCTh BereTupy-
owmx pacteHmn Ha 3,1...4,2%. CoBMeCTHO ¢ onTummusaumen UToCaHUTapHOrO COCTOSIHMSA MO-
CeBOB CEMSAH 00paboTaHHbIX B 3NIEKTPMYECKOM MOJie BbICOKOrO HaMNpPshKEHUS, BbISIBIIEHO CTUMY-
nupyroLee gencTBme NocrneaHero Ha CTPYKTYpY YpoXxas 3MakoBbiX KynbTyp (Tabnuua 3).

Tabnuua 3 — BnusiHue npeanoceBHOM 06paboTkM ceMsAH SpOBOro sumeHs copta [JoHeukmin-8
3MNEeKTPUYECKMMM MOSSIMU BbICOKOTO HanpshKeHnst Ha pa3Butue 6onesHen, %
Table 3 — Effect of pre-sowing treatment of spring barley seeds of the Donetsk-8 variety with high-voltage
electric fields on the development of diseases, %

2 -
~ O O — .=
O - o9 I o E
Se [ 83|~ = 85 ¢
E £ o T ™ § S ; L g_ %
. Q = Q= | o8 | EZF| S8 | o E
Bwva Bo3genicTteus / C o x E S © & S8 58 3 «
. = S > | &= | EE | 2F5 | ?2xE D
Type of impact O @ 66|28 | 53|28 |egs~
o w S o [ n o = x © I = o
[0 T )] Ko} @© )
x O F 3 o >0 n m S o ¢
= O S, O © << S © =
8 Qh. s o o ® é ; £
e T
OMNMNpBH E = 3kB/cm / 60 18,2 10,0 16,2 20,6 5,8
High voltage alternating electric field
E = 3 kV/sm 120 20,9 12,1 18,6 23,1 7,5
OMMBH E = 3kBlem /- 60 20,6 | 13,5 | 20,7 | 239 7,5
Electric field of constant high voltage
E =3 kV/sm 120 19,4 10,8 21,1 27,2 7,3
OMNWBH E = 3 kB/cm / 60 - - 17,5 23,6 6,2
Electric field of pulse voltage
E =3 kV/sm 120 - - 18,3 23,5 6,3
KoHTponb — 6e3 06paboTku / 30,0 15.0 24,5 35.4 9.0
Control — no treatment

AHanM3 JaHHbIX NOKasbiBaeT, YTO 00paboTka CeMsiH B 3neKTpu4eckom none obecneyun-
BaeT yBenuMyeHne NpogykTMBHOCTU, KYCTUCTOCTU U chopMmnpoBaHme Boree ryctoro npoaykTMBHO-
ro crebnecrtosa go 500 kornocbes/M%. OTo Takxke Haubonee OeLlEBbIN 1 9PdEKTUBHLIN CNocob
nodaBneHnsa BHYTpMCTEONEBbIX BpeamTenen, MHPEKUNOHHbIX B0Ne3Hen 1 COPHON pacTUTENbHO-
CTW. QNEKTPOCTUMYNSALNS NO3UTUBHO CKasblBaeTCA Ha TakoM TPyAHOperynmpyeMom napameTtpe,
KaK 03epHEHHOCTb KoMnocbeB. Tak obluee 4ncno 3épeH B korioce Bo3pacTtaeT Ha 13,8...31,0%,
Heckonbko yBenuumaeTtcs macca 1000 3épeH — Ha 3,0...6,2%, a BbIxog 3epHa K obLlen macce
nosbiwaeTcsa Ha 40,3...57,8%. NpeanoceBHas CTUMYNSLUNS CEMSIH B 3NIEKTPUYECKOM MoJie BbICO-
KOro HarnpsiXeHus1 MONOXUTENBHO BIMSIET U HA BCE ANIeMEeHTbl CTPYKTYpPbI ypoxas. Tak, ypoxka-
HOCTb O3uMON TpuTukane copta TW 17 yBenuumBaetca B cpegHeM Ha 33,1%. Ho Bce xe
Hanbonblwnin 3deKT, NPUUYEM MO BCEM MoKasaTeNsm 3KCMo3numKn, AoCTUraeTcs Npu UCMNosb3o-
BaHumn OIMMNBH. YuntbiBas HebnaronpuaTHble NOrogHble YCNoBusS B nepuog Hanuvea 3epHa, 6o-
nee BbicokMe nokasatenn maccbl 1000 3epeH Ha BapuaHTax ¢ npumeHeHmem JMNTMNBH ceuge-
TENbCTBYIOT O MOBbILLEHUM OBLLEro YPOBHS 3aCyX0yCTOMYMBOCTU pacTeHui (Tabnuua 4). B kaye-
CTBE NPOMEXYTOYHbIX UTOFOB MOXHO OTMETUTb, YTO NpubaBKa NoNyyYeHHbIX YpoXKaeB cKragbiBa-
€TCA U3: yBenm4eHns NpoayKTMBHON KYCTUCTOCTHU, YTO CONPOBOXAAETCS HaKonneHnem duomacchl
W, Kak criegctene, opmMupoBaHMeEM Gornee ryctoro ctebnecrtos; nonyvyeHus Gonee KpynHoOro
3epHa 1, COOTBETCTBEHHO, BonbLUEero BbixoAa 3epHa ¢ 04HOro Korioca u pacteHus. Bce nepeuunc-
neHHoe B LenoMm obecrnevnno npubasky ypoxkas 3epHa Ha OMbITHbIX NONeBbIX AensHkax oT 4,9
0o 8,4 u/ra.
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Tabnuua 4 — BriusHue o6paboTkn CEMSIH B 3NTEKTPUYECKUX MOMSIX BbICOKOrO HanpsiKeHus
Ha CTPYKTYpY ypoxas
Table 4 — Effect of seed treatment in high voltage electric fields on the structure of the crop

- )
x g =3
S B % |we|z | 25| Té| =
n = y - E R}
sg|ese |S535 82| 55| &=
EE|>CE To| @ o © | 25| £9
o= |[F58~|3E£|(8<| 5 ¢ 3 58
Bug Bo3neicTeums / So|8 cE|ocDo|l o =27 °3 23
. a < co)s O » =) = % o = 8 o > B
Type of impact g @ 03‘5_8 8=z|82%| 3 ST g £
=8 |595°|g8|2E 82| 58| &3
=0 |3k % 35| sSal 85 QE S
o QL_ T © o L) =) — S Ry s >
Q s = - I 8 (] S (0] o
[a1] (= IS e = ; _
o =) = E
%z Z F 5
~ z
ApoBow aumeHb copta JoHeukuii 8 / Spring barley variety Donetsk 8
OMMpBH E = 3kB/cwm / 60 438,0 | 230,8 | 7,5 19,0 38,2 | +57,80
High voltage alternating electric field
E = 3 kV/sm 120 500,0 | 2184 | 7,2 17,3 39,4 | +40,30
OINMNBH E = 3kB/cm / 60 4240 | 178,0 | 6,5 16,5 36,3 +7,00
Electric field of constant high voltage
E = 3 KV/sm 120 376,0 | 1924 | 6,5 16,5 32,3 -1,90

KoHTponb — 6e3 obpaboTku /
Control — no treatment
Osumbin Tputukane copta TW-17 / Winter triticale variety TI-17

3920 | 1616 | 6,5 | 14,5 371 -

SMMpBH E = 3kB/cm / 60 96,0 102,6 | 8,5 | 42,2 36,7 | +43,60
H|9h voltage alternating electric field 120 73.0 80.9 84 | 418 37.7 | +24.00
E = 3 kV/sm

OMNMNBH E = 3kB/cm / 60 91,3 834 | 7,8 | 38,2 39,5 | +21,60
Electric field of constant high voltage

E = 3 kV/sm 120 11,3 | 101,8 | 7,8 | 354 41,1 +29,80
OlMNWBH E = 3 kB/cm /

Electric field of pulse voltage 60 104,3 91,0 | 8,1 41,1 37,9 | +21,98
E =3 kV/sm

KoHTponb — 6e3 obpaboTku /

Control — no treatment 64,0 61,1 7.4 46,5 37,0 )

B kayecTBe NMPOMEXYTOYHbLIX UTOrOB MOXHO OTMETUTb, YTO NpubaBKa MOMyYeHHbIX Ypo-
XaeB ckragbiBaeTcsa U3: yBenuyeHus npoaykTMBHOW KYCTUCTOCTU, YTO COMPOBOXOAETCH Hakomn-
neHuem buomacchl 1, Kak cregcrame, opMmMpoBaHuemM Gornee ryctoro crebnecTosi; Nony4eHus
bonee KpynHoOro 3epHa M, COOTBETCTBEHHO, DOMbLUEro BbIXo4a 3epHa C OOHOro Konoca u pacre-
HuA. Bce nepedncneHHoe B uenom obecneunno npnbaeky ypoxasi 3epHa Ha ONbITHbIX MOMEBbLIX
pensiHkax ot 4,9 oo 8,4 u/ra.

B 2013-2014 rr. Ha nonax YHIY, «opHasa MNonsHa» Bonrorpaackoro M'AY 6bino nccnenosa-
HO BNUsiHWE CTUMYnsUMK cemsH B SMNMBH Ha pocT u pa3sutie spoBoro aumeHs [17]. B nonesbix
ycrnoBusix Obina npoBeaeHa 3aknagka ABYX(aKTOPHOro MOEBOro SKCMEPUMEHTa, B KOTOPOM U3yya-
nvck ase HopMbl BeiceBa — 3,0 1 3,5 MnH. Bex. cemsaH/ra (cpaktop A) 1 yeTbipe pexuma obpaboTku
cemsiH B OMNMBH npn HanpskeHun Ha anektpogdax 15 kB, pacctosHueM mMexgy HUMU 5 cM 1 npu
pasnM4YHOM BpeMEHW OTNEXKM nepen nocesom: 48, 72, 96 n 120 4 (daktop B). Uccneposancs apo-
BOM si4MeHb copTa EpreHuHckmin 2. Ha KOHTponbHOM BapuaHTe npMMeHeHa Hopma BbiceBa 3,5 MIH.
cemMsiH/ra nepsov penpoaykunmn, 6e3 gononHuTensHbIX arponpuemos (Tabnuua 5).

MoceBbl n3 cemsH, obpaboTaHHbix B IMNVBH, umenn Gonee nydwme nokasartenu co-
XPaHHOCTW BbIPOCLUMX pacTeHun K yoopke: 1,1-5,1% — npu nocese 3,0 MnH. BCx. cemsiH/ra un 3,3-
7,6% — npu nocese 3,5 MIH. BCX. cemMsH/ra. BusyanbHo 6bI10 OTMEYEHO, YTO 3aryLleHHble noce-
Bbl A4MeHs M3 HeobpaboTaHHbIx B SIMNBH cemsH (3,5 mnH. Bcx. cemsiH/ra) Ha 1,4% xyxe coxpa-
HUNUCb, pacTeHns suMeHst U3 0bpaboTaHHbIX CEMSH BbIrMSAeNM nHaye — NPOsIBANOCH He3Hauu-
TenbHoe ynyyleHne oTHocuTenbHO 3,0 MIH. BCX. cemsiH/ra — o 0,4%.
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Tabnuua 5 — BebkmBaeMoCTb pacTeHUin ApOBOro S4MeHs copta EpreHnHckuin-2 kK ybopke B 3aBUCMMOCTU OT
NPUMEHEHHbIX arponpMemMoB No NpeanoceBHon 06paboTke cemsaH, % (B cpeaHem 3a 2013-2014 rr.)
Table 5 — Survival of spring barley plants of the Ergeninsky-2 variety for harvesting, depending on the
applied agricultural practices for pre-sowing seed treatment, % (average for 2013-2014)

BapwaHT arponpuema / 3HauveHwne / BapwuaHT arponpuema / 3HaueHune /
Option of agricultural practice Meaning Option of agricultural practice Meaning
KonnuectBo pactenuin no Bcxodam, W./m”/ Number of plants by shoots, pcs./m”
3,0 MnH. KOHTpONb / 257 3,5 MnH. KoHTpOonb / 317
3.0 million control — no treatment 3.5 million control — no treatment
3,0 mnH.+ SMNBH (48) / 3,5 mnH.+ SMNBH (48) /
3.0 million+ Electric field of pulse 276 3.5 million+ Electric field of pulse 330
voltage (48) voltage (48)
3,0 mnH.+ SMNBH (72) / 3,5 mnH.+ AMNBH (72) /
3.0 million+ Electric field of pulse 277 3.5 million+ Electric field of pulse 332
voltage (72) voltage (72)
3,0 mnH.+ AMNUBH (96) / 3,5 mnH.+ 3MNUBH (96) /
3.0 million+ Electric field of pulse 287 3.5 million+ Electric field of pulse 341
voltage (96) voltage (96)
3,0 mnH.+ SMNBH (120) / 3,5 mnH.+ SMNBH (120) /
3.0 million+ Electric field of pulse 282 3.5 million+ Electric field of pulse 337
voltage (120) voltage (120)
KonnyectBo pacTeHun k y6opke, WT./M°/ Number of plants to be harvested, pcs./m?
3,0 MnH. KoHTpOnb / 3,5 MIH. KoHTponb /
Control — no treatment 177 Control — no treatment 214
3.0 million control — no treatment 3.5 million control — no treatment
3,0 mnH.+ SMNBH (48) / 3,5 mnH.+ SMNBH (48) /
3.0 million+ Electric field of pulse 196 3.5 million+ Electric field of pulse 234
voltage (48) voltage (48)
3,0 mnH.+ AMNUBH (72) / 3,5 mnH.+ 3MNUBH (72) /
3.0 million+ Electric field of pulse 204 3.5 million+ Electric field of pulse 245
voltage (72) voltage (72)
3,0 mnH.+ 3MNBH (96) / 3,5 mnH.+ SMNBH (96) /
3.0 million+ Electric field of pulse 212 3.5 million+ Electric field of pulse 254
voltage (96) voltage (96)
3,0 mnH.+ 3MNBH (120) / 3,5 mnH.+ AMNBH (120) /
3.0 million+ Electric field of pulse 207 3.5 million+ Electric field of pulse 249
voltage (120) voltage (120)
CoxpaHHOCTb pacTeHun k yoopke, % / Safety of plants for harvesting, %
3,0 MIH. KoHTponb / 68.9 3,5 MIH. KoHTponb / 675
3.0 million control — no treatment ’ 3.5 million control — no treatment '
3,0 mnH.+ SMNBH (48) / 3,5 mnH.+ SMNMNBH (48) /
3.0 million+ Electric field of pulse 70,8 3.5 million+ Electric field of pulse 70,8
voltage (48) voltage (48)
3,0 mnH.+ OMNUBH (72) / 3,5 mnH.+ QMNUBH (72) /
3.0 million+ Electric field of pulse 73,6 3.5 million+ Electric field of pulse 73,8
voltage (72) voltage (72)
3,0 mnH.+ AMNUBH (96) / 3,5 mnH.+ 3MNUBH (96) /
3.0 million+ Electric field of pulse 74,0 3.5 million+ Electric field of pulse 74,3
voltage (96) voltage (96)
3,0 mnH.+ 3MNBH (120) / 3,5 mnH.+ AMNBH (120) /
3.0 million+ Electric field of pulse 73,4 3.5 million+ Electric field of pulse 73,8
voltage (120) voltage (120)

Cnepyrowmm nokasatenem apnsetca macca 1000 cemsiH, koTopasi OAHOBPEMEHHO SIBNS-
€TCA U BaXKHeWLLen XxapakTepUCTUKOWN MONTHOLEHHOCTU ceMsiH (Tabnuua 6).

Wcnonb3oBaHne npegnocesHon obpabotkn cemsaH B IAMNMBH nossonuno nony4ntb
nosbiweHne maccol 1000 cemsaH B cpegHem 3a 2013-2014 rr. Ha 1,16-1,94 r npu HOpMmeE BbI-
ceBa 3,0 mnH. Bcx. cemsiH/ra n Ha 0,48-1,44 r npn HopMme 3,5 MIH. BCX. ceMsH/ra. MeHbLuas
HOopMa BbiceBa crnocobceTByeT yBenuyeHno maccel 1000 cemsaH. PaccmaTpuBas 3HadeHus no-

308



sdokkk H3BECTHS +xxkk

HH>XHEBOAXCKOIO ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE TIPOPECCHOHAABHOE OBPA30BAHHE

N 1 (73), 2024

KasaTens OMONorn4yeckon ypoXxxanHoCTU MOXHO OTMETUTb, YTO 34€eChb NPOCIeXnBaeTca Ta Xe
TeHOeHuus: B cpegHeM 3a asa roga Ha 3,0 MNH. BCX. ceMsiH/ra 3HayeHne NpeBbILLEHNSA ypoO-
KaMHOCTM pacTeHUNn M3 3NeKTpooOpaboTaHHbIX CEMSIH Hag YMCTbIMW MOCEBaMU NpU Hopme
BbiceBa 3,0 MIH. BCX. cemsiH/ra coctaBuno ot 0,006 go 0,23 T/ra, a Ha noceBax Npu HoOpMe
BbiceBa 3,5 mnH. — oT 0,06 go 0,22 1/ra.

Tabnuua 6 — CTpyKTypa ypoxas 3epHa ApoBoro sumeHs copta EpreHnHckun-2 (B cp. 3a 2013-2014 rr.)
Table 6 — Structure of grain yield of spring barley variety Ergeninsky-2 (average for 2013-2014)

Mokasatenu / Indicators
< & B § -
2 aE) g 2 ~o| So gy
z ® g g ~g| 85| =S
Es O © 5 | ZB®| 28| ==
E=3 > 0 x93 o —
ST 5 > Q« s 3 =) 5 e}
BapuaHT arponpuema / T55¢ |52 El 32| ¢ s | 538
Option of agricultural practice 2<83 <28 =] S o) < | 7=
9258 |E381S5 | ¢e | &2
2S5 g 23| 0O e = o8
SR S 5 S | ac | £3
I°38 e 5 | 8§92 8¢ | ¢8
5 E |2 £ |=22)| g9 &c
£ =z 5 & ST | &
3,0 MAH. KoHTPOTb / 204 177 | 3593 | 061 | 1,25
3.0 million control — no treatment
3,0 mnH.+ JMVIBH (48) /
3.0 million+ Electric field of pulse voltage (48) 235 196 37,09 1 0,56 1,31
3,0 mnH.+ 3MWBH (72) /
3.0 million+ Electric field of pulse voltage (72) 245 204 37,28 | 0,56 137
3,0 mnH.+ 3MVBH (96) /
3.0 million+ Electric field of pulse voltage (96) 261 212 37,87 1 0,57 1,48
3,0 mnH.+ 3MUBH (120) /
3.0 million+ Electric field of pulse voltage (120) 255 207 37,54 | 0,56 143
3,5 M. KoHTpOnK / 236 214 | 36,39 | 056 | 1,33
3.5 million control — no treatment
3,5 MnH.+ JTMMBH (48) /
3.5 million+ Electric field of pulse voltage (48) 270 234 | 3687 ) 052 | 139
3,5 MnH.+ JTMUBH (72) /
3.5 million+ Electric field of pulse voltage (72) 282 245 36,98 | 052 1,46
3,5 mnH.+ AMNUBH (96) /
3.5 million+ Electric field of pulse voltage (96) 305 25 137,831 051 | 1,55
3,5 MnH.+ 3MWBH (120) /
3.5 million+ Electric field of pulse voltage (120) 299 249 37,69 | 051 1,52

3akntoyeHmne. O6paboTka cemsH nepen NOCEBOM B ANEKTPUYECKMX MOMSIX BbICOKOIO Hanpsi-
xeHus (BMMBH, 3MMpBH, 3INMMBH) npu pasHbiX pexuMmax BO3AeNCTBUMIN 3PHEKTUBHO NPOSBNAeTCH
ANsi 3alMThl pacTeHUIn OT pa3Hoobpa3HbIX BpeauTenen, Hanpumep, NPoTMB xnebHbIX Growek n me-
pomusbl (Phyllotreta vittula Redt. L.; Chaetocnema hortensis Geoffr. L.) — ato obpaboTtka B 3lMIMNpBH
anvtensHocTbio 120 c.; npoTmB wBeackon myxu (Oscinella L.) — SMMNpBH anutensHocTeio 60 C.; Npo-
TUB nweHu4Horo Tpunca (Haplothrips tritici L.) — QTNMMBH gnutensHocTbio 60 c.

Kpome onTummsaumm puTOoCaHUTaApPHOIrO COCTOSHUS NOCEBOB ceMsAH o6paboTaHHbIX B
3N1EKTPUYECKOM MOJIe BbICOKOTO HanpsKeHWUs, BbIABNEHO CTUMYNMpYOLLEe AENCTBUE NOCMNEOHErO
Ha CTPYKTYPY ypoXas 3/nakoBbIX KynbTyp (03MMble SUMEHb U TPUTUKANE): yBENMNYMBAETCSA Npoay K-
TUBHOCTb, KyCTUCTOCTb M (bopmmnpyeTcs Gornee ryctonm npoaykTuUBHbIN cTebnecton. OnekTpocTu-
MynsAUnsa NO3UTUBHO CKa3biBAETCHA Ha TaKOM TPYAHOPErynMpyemMom napameTpe, Kak 03epHEHHOCTb
KonocbeB — obLiee 4yncno 3épeH B Konoce Bo3pacTtaeT Ha 13,8...31,0%; HeckonbKo yBenuymBaeT-
ca macca 1000 3épeH — Ha 3,0...6,2%; BbIXO4 3epHa Kk obuwen macce nNOBbILIAETCA Ha
40,3...57,8%; npocnexuBaeTcsa NOMOXUTENbHOE BMUSHUE HA BCE 3NIEMEHTbI CTPYKTYPbl ypoxas.
Tak, ypoxanWHOCTb 03MMOW TpuTukane copta TW 17 yeBenuumBaetca B cpeaHem Ha 33,1%.
Hanbonblimnin acpekTt, npnyém no BCEM NnokasaTensaMm BpemeHu oopaboTku, 4OCTUraeTcsi Npu nc-
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none3oBaHun IMMBH. YuntbiBasg HebnaronpusiTHele NOroAHbIe YCrOBUS B NEpMo Hanvea 3epHa,
Oonee Bbicokme nokasatenun maccbl 1000 3epeH Ha BapuaHTax ¢ npumeHeHumem JAIMNBH ceBuge-
TENLCTBYIOT O MNOBbIWEHUN OBLEro ypoBHSA 3acyXOyCTOMYMBOCTM pacTeHun. Mcnonb3oBaHue
npeanoceBHo 06paboTkm cemMsiH 03umoro sumeHst B8 AMMBH no3Bonvno nonyyuMtbe NoOBbIWEHNE
maccbl 1000 cemsH B cpegHeMm: a) Ha 1,16-1,94 r npu Hopme BbiceBa 3,0 MIIH. BCX. ceMsH Ha 1 ra;
©) Ha 0,48-1,44 r npn HopMe 3,5 MNnH. BCX. ceMsH Ha 1 ra. 3a gBa roga HabnogeHun ysenvyeHne
YPOXXaHOCTM pacTeHUn s4MeHs n3 obpaboTaHHbIX ceMsH Hag noceBamu ¢ HeobpaboTaHHbIM no-
CeBHbIM MaTepuanom npu Hopme BbiceBa 3,0 MSH. BCX. cemsaH Ha 1 ra coctasuno ot 0,006 go
0,23 1/ra, a npu 3,5 mnH. — ot 0,06 go 0,22 T/ra.

Conclusions. Treatment of seeds before sowing in high voltage electric fields (EPPVN,
EPPVN, EPIVN) under different modes of influence is effective in protecting plants from a variety of
pests, for example, against flea beetles and meromyses (Phyllotreta vittula Redt. L.; Chaetocnema
hortensis Geoffr. L.) is processing in EPPrVN lasting 120 s.; against the Swedish fly (Oscinella L.) —
EPPrVN lasting 60 s.; against wheat thrips (Haplothrips tritici L.) — EPIVN lasting 60 s. In addition to
optimizing the phytosanitary condition of seed crops treated in a high-voltage electric field, the stimu-
lating effect of the latter on the structure of the yield of cereal crops (winter barley and triticale) was
revealed: productivity, bushiness increases and a denser productive stem is formed. Electrical stimula-
tion has a positive effect on such a difficult-to-control parameter as the grain content of the ears — the
total number of grains in the ear increases by 13.8...31.0%; The weight of 1000 grains increases
slightly — by 3.0...6.2%; grain yield to total weight increases by 40.3...57.8%; there is a positive effect
on all elements of the crop structure. Thus, the yield of winter triticale variety Tl 17 increases by an
average of 33.1%. The greatest effect, in terms of all indicators of processing time, is achieved when
using EPPVN. Taking into account unfavorable weather conditions during the grain filling period, high-
er values of 1000 grain weight in variants using EPPVN indicate an increase in the overall level of
drought resistance of plants The use of pre-sowing treatment of winter barley seeds in EPIVN made it
possible to increase the weight of 1000 seeds on average: a) by 1.16-1.94 g at a seeding rate of 3.0
million seedlings. seeds per 1 ha; b) by 0.48-1.44 g at a rate of 3.5 million shoots seeds per 1 ha. Over
two years of observation, an increase in the yield of barley plants from treated seeds over crops with
untreated seeding material at a seeding rate of 3.0 million seedlings. seeds per 1 hectare ranged from
0.006 to 0.23 t/ha, and with 3.5 million plantings. seeds per 1 ha — from 0.06 to 0.22 t/ha.
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Summary
The legislative and investment initiatives of agrarian regions of the Russian Federation occupying the top
lines of the investment rating in the field of renewable energy were analyzed to select the practices that
should be adopted by less successful regions.
Abstract

Introduction. The introduction of renewable energy power plants into regional energy systems is an im-
portant stage in the implementation of Russian energy strategy for the period until 2030, however, not all
regions are successful in this task. Some of Russian agricultural regions are more successful than others
at integrating renewable energy into their energy system. Agrarian regions that have rich climatic poten-
tial but that are not included in the lists of leaders in the field of renewable energy sources, such as, for
example, the Krasnodar region, can borrow successful experience in introduction of regional economic
programs to support renewable energy sources and in their legal support. In order to adopt the experi-
ence and best practices of the regions of the Russian Federation most successful in introduction of instal-
lations based on renewable energy sources into their energy balance it is necessary to determine in
which aspects of the introduction of renewable energy sources into their energy balance these regions
have succeeded. Object. Renewable energy power plants as an element of the regional energy system.
Materials and methods. Methods of statistical processing, fundamentals of electrical engineering and
energetics were used when conducting research and making calculations. For the purposes of the study,
seven agricultural regions occupying the top lines of the RREDA ranking were selected, namely Krasno-
dar region, Rostov region, Stavropol region, Astrakhan region, Republic of Kalmykia, Volgograd region
and Orenburg region. To borrow the experience and best practices of the regions of the Russian Federa-
tion that most successfully implement installations based on renewable energy sources into their energy
balance, the following assessment criteria were identified: renewable energy potential of the region, in-
stalled capacity of renewable energy equipment, share of renewable energy sources in fulfillment of re-
gional demand, energy generated per 1 MW of installed capacity. Results and conclusions. Based on
the criteria chosen in the methodology, we should highlight Republic of Kalmykia, in which it was possible
to use the high potential of renewable energy resources to bring the region from a deep energy deficien-
cy to energy neutrality, and Stavropol region, in which, under less favorable climatic conditions, it was
possible to achieve high energy generation per 1 MW of installed capacity and the largest energy produc-
tion from renewable energy installations among the regions.

Keywords: renewable energy sources, regional energy systems, energy balance, energy potential, energy
legislation, energy-efficient economy.
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