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Abstract
Introduction. Over the past ten years, there has been a deterioration in the state of recreational planting,
urban ecosystems, protective forests and forest-agrarian landscapes, which leads to a violation of the eco-
logical balance in the vast territories of the country. At the same time, the degradation of the soil cover (wa-
ter regime) is observed, natural ecological systems are being destroyed due to climate change, and there is
a danger of extinction of many animal species. Replenishment of the assortment of trees and shrubs is of
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significant practical importance for agro- and urban landscapes of the dry-steppe, semi-desert regions of
the Volgograd region and the Lower Volga region. Special attention of the scientific community is currently
focused on the development of electro physical methods of influencing plant seeds, including tree species,
in order to obtain stronger and higher-quality seedlings. Object. The seeds of Crimean pine (Pinus nigra.L),
widely distributed in various types of protective forest plantations of the Southern Federal District, and were
chosen as the object of research. Materials and methods. In the laboratory of the Volgograd State Agrari-
an University, a prototype of an installation for the study of seeds treated in a high-voltage alternating cur-
rent electric field was assembled, consisting of an industrially manufactured SCAT-70 apparatus, two plate
electrodes placed in an experimental cell. To study the response of woody plants to the modes of electro
physical exposure, experiments were laid, according to which the impact of a high-voltage alternating elec-
tric field on the qualitative indicators of the development of seedlings was assessed. Results and discus-
sion. The field experimental studies performed to determine the qualitative indicators of the development of
seedlings of tree species and the change in their morphometry during electrical stimulation confirm the hy-
pothesis of a positive effect of the alternating current electric field. Positive results have been revealed,
which significantly increase the development of the root system and the plant itself by accelerating the
course of biological processes and releasing additional energy for plant growth. Conclusions. Based on
the research during the field experience in the nursery of the Nizhnevolzhskaya Station for the selection of
woody Plants of the Federal Research Center of Agroecology of the Russian Academy of Sciences, the
following conclusions can be drawn: — The effect of a high-voltage AC electric field on the seeds of Crimean
pine has a generally positive effect by increasing the quality indicators exceeding the standard methods of
intensive agricultural techniques for growing planting material; — Seeds that have undergone electrical stim-
ulation above the value of the electric field strength of 5.0 kV / cm sharply worsen the development of the
plant and the percentage of healthy seedlings.

Keywords: electric field strength, sowing qualities of seeds, pre-sowing seed treatment, electrophysical
impact.
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PE3YJIbTATbI UCCITIEAOBAHUU BITUAHUA SNTEKTPO®UINYHECKOIO BO3AENCTBUA
HA NMOCEBHbIE KAYECTBA CEMSAH AIPEBECHbIX NMOPO[M

"MBywkun A. C., accucmerm
'®eknucros A. C., accucmeHm
1I'Ieprxvm B. A., kaHOuGam mexHuU4ecKkux Hayk, OoUeHm
1BonoGyeB C. B., kaHOudam mexHu4YecKux Hayk, doueHm
'Mpokodbes M. B., cmapwuti npenodasamerns
2lopaes W. B., OOKMOpP MEeXHUYECKUX HayK, rnpogheccop

'®re0yY BO Bonzoepadckuii FAY
2. Boneoepad, Poccutickasi ®edepauyusi
2ore0y BO «KybaHckul eocydapcmeeHHbIl agpapHbIl yHugepcumem umeHu Y. T. TpybunuHa»
2. KpacHodap, Poccutickast ®edepayusi

AKTyanbHoOCTb. 3a nocnegHve rogbl NPOU30LLNO yXyALEeHNe COCTosiHUSA ypboakocucTem, B 4acT-
HOCTU peKpeaLMOHHbIX-03eNEeHNTENbHBIX MOCaA0K, 3aLUMTHBLIX NIECOMNOMOC U fecoarpapHbiX NaHawadTos,
YTO MPMBOAUT K HapyLUEHUIO 3KONOrMYECKOro paBHOBECUS Ha OFPOMHBIX TEPPUTOPUAX CTpaHbl. [py aToMm
HabnogaeTca gerpagaumsi NOYBEHHOIO NOKPOBa (BOAHOIO pexuma), NPOUCXoauT paspyLleHne npupoaHbIX
9KOMMOMMYECKMX CUCTEM U3-32 M3MEHEHUS KNuMaTa, NoSABMASEeTCS ONacHOCTb BbIMUPaHUSA MHOMMX BUAOB XW-
BOTHbIX. CyLLleCTBEHHOE NpaKTMYeckoe 3Ha4yeHuwe Ans arpo- v ypbonaHawadToB CyXOCTEMNHbIX, NONymny-
CTbIHHbIV parioHoB Bonrorpagckon obnact n HukHero MNMoBomKbs MEET NOMOSIHEHNE acCOpPTUMEHTa fae-
peBbeB U KycTapHMkoB. Ocoboe BHMMaHme HayyYHoOro coobLiecTBa B HACTOsILLEE BPEMSI HanpaBfeHHO Ha
pas3BuTNE 3NEKTPOPM3NYECKMX METOAOB BO3AENCTBUSA HA CEMEHHON Matepuan pacTeHun, B TOM 4Yucne 1
Ha ApeBecHble NopoAabl, AN nonyvyeHns 6onee Kpenkux U kavyecTBeHHbIX caxeHueB. O6BbeKT. B kavecTBe
o6bekTa nccnegoBaHus 6binm BolbpaHbl ceEMeHa COCHbI KpbIMcKon (Pinus nigra.L), lwmMpoko pacnpocTpaHs-
€eMOW B 3alLMTHbIX pa3HOro Tuna NnecHblX HacaxaeHusax KOxHoro deaepanbHoro okpyra. Matepmanbl u
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meToAabl. B nabopatopun Bonrorpagckoro F'AY 6bina cobpaHa yctaHoBka Ans 06paboTkn ceMsiH B anek-
TPUYECKOM MOSie NEPEMEHHOIO TOKA BbICOKOTO HanpsiXXeHus NpOoMbILLNEHHON YacToThbl. MiccnegoBaTtenbckast
yCTaHOBKa COCTOUT U3 BbICOKOBONbTHOro annapata CKAT-70 n akcnepMMeHTanbHON A4einku, npeacrasns-
towLert cobom 6OKC, BbINOMIHEHHbIN U3 3NEKTPOMN3ONALNOHHBIX MaTepuarnos, U ABYX NfacTUHYaTbiX 3NEeKTPOo-
£oB. [na n3yyeHus OTKNMKa OPEBECHbLIX PACTEHUIN Ha PEXUMbI 3NEKTPOPUINYECKOrO BO3AENCTBMSA Obinu
3arnoXeHbl OnbITbl, COrMAacHO KOTOPbIM MPOBOAMNACL OLIEHKA BO3OENCTBUSI MEPEMEHHOIO 3NEKTPUYECKOro
nossi NPOMbILLINEHHOM YacToTbl 50 4 Ha KayecTBeHHble NMokas3aTenu pasBuTus cesiHueB. PeaynbTaTbl U
obcyxaeHue. BuiNonHeHHbIe NONEBLIE 3KCNEPUMEHTarbHbLIE UCCNeSoBaHMA MO OnpeaeneHnto KayecTBeH-
HbIX MoKasaTernen pasBuTUa CesHLIEB APEBECHLIX NMOPOA U NBMEHEHUE MX MOPGOMETPUM NPU SNEKTPOCTU-
MynsiuMM NOATBEPXKAAIOT TMMNOTE3Y O MOSIOKUTENBHOM BAUSHUX NEPEMEHHOIO 3fIEKTPUYECKOro Nons mnpo-
MbILLSTIEHHON 4acTOTbl. BbIsIBNEHbl MONOXUTENbHbIE Pe3ynbTaTbl, KOTOPbIE CYLIECTBEHHO YBENUYMBAOT
pa3BUTNE KOPHEBOW CUCTEMbI M CaMOro pacTEeHMs1 3a CYET YCKOPEeHUs xoda GMonornvyeckux npoLeccoB u
BbICBOOOXOEHUSA OOMOMHMTENBHOM 3HEprun Onsi pocta pacteHusd. BbiBogbl. Onupasch Ha pesynbTaThl
nccneaoBaHUn, NOMyYEeHHbIX NPU NPOBEAEHUN NONEBOrO OMNbiTa B MUTOMHUKE «HWMXHEBOSIKCKON CTaHLUM
no cenekumm gpesecHblx pacteHnn ®PHLL Arposkonorun PAH», caoenaHbl criegylowimne BbiIBOAbI: BO3AeW-
CTBWE NEPEMEHHOIO 3NEKTPUYECKOro Mosis NPOMbILWIEHHON YacToThl 50 4 Ha cemeHa COCHbI KPbIMCKOM
NposiIBMsieT B LENOM NOMNOXUTENbHbIN 3hdEKT, yBENNUMBASA KAYyeCTBEHHbIE MoKasaTenu, npesbiliakoLme
CTaH4apTHbIE NPUEMbl MHTEHCMBHOW arpoTEXHMKM BblipallMBaHUSA MOCAA0YMHOrO Marepuana; cemeHa, npo-
weawme 3neKTPOCTUMYNALMIO CBbILLE 3HAYEHNSI HANPSXKEHHOCTK anekTpuyeckoro nons B 5,0 kB/cMm, pesko
yXyALlalT pa3BuUTUE pacTeHMs U NPOLEHT BbIXOAA 300POBbIX CESHLIEB.

Knroyeenle croea: HanpsikeHHOCMb 3IEKMPUYECKO20 101151, 10CE8HbIE Kadyecmea CeMsiH, npeod-
rocesHasi obpabomka ceMsiH, anekmpogu3udyeckoe gosdelicmesue.

UutupoBanue. MeywkuH [. C., deknuctoB A. C., lMNMeTtpyxuH B. A., Bonobyes C. B., lNpokodbes I1. B.,
KOgaeB W. B. Pe3ynbTaThl MccrnegoBaHuin BAMSHUS 3NeKTPOdM3NYeCcKoro Bo3gencTBns Ha NOCEBHbIE KavyecTBa
ceMsiH apeBecHbix nopogd. M3secmus HB AYK. 2024. 1(73). 346-357. DOI: 10.32786/2071-9485-2024-01-39.
ABTOpCKMﬁ BKnaa. Bce aBTOpbl HaAcTodALlero uccnenoBaHna npuHMManun HenocpeacTBeHHOe yyacTtue B nnaHupoBa-
HWK, BbINONHEHUN UK aHanNn3e gaHHOro mnccrnenoBaHUA. Bce aBTOpbI HaCTOﬂLLI,eIZ CTaTbM O3HAKOMUIIUCHL U O/J,OGpMJ'IVI
npeacTaBneHHbIN OKOHYaTENbHbIN BapuaHT.

KoHdnukT HTepecoB. ABTOpbI 3asiBNAOT 06 OTCYTCTBUM KOH(PNINKTA MHTEPECOB.

BeepeHue. OgHon 13 Hanbonee akTyanbHbIX NPobnem B GMONOrMYECKON Hayke 1 npak-
TMKe aBnsgeTca oboralleHne BWOOBOro COCTaBa APEBECHBIX U KYCTAPHWUKOBBLIX HaCaXOEeHWN.
Mnowagu necHoro ¢poHaa B CTpaHe MMEKT HepaBHOMEPHOe pacnpefeneHve, 3aBucsllee OT
Takux (pakTopoB, Kak KnumaTt U pasHooOpasHble aKorornyeckme acnektbl. CambiMu GONbLUMMM
pasmepamMu 3eneHbIX HacaxaeHun B Poccun, a ato novtn 70% necHoro choHaa, obnagaroT cre-
ayowme cyobektol Pegepaummn: Upkytckas u Koctpomckasi obractu, lNMpumopckuii kpaw, HO
Hapsgy ¢ nuaepamMu oTMeYalTCsa PernoHbl ¢ Marnoneckbem, kak, Hanpumep, Bonrorpagckasa o6-
nactb u pecnybnuka Kanmblkusa ¢ nokasartenem meHee 1%.

3a nocnegHue rofbl MPOU3OLLNO YXYALIEHUE COCTOsSHMS ypboakocucTem, B 4acTHOCTM
peKkpeaunoHHbIX-03eNeHNTENbHbIX MOCaAOoK, 3aliMTHBIX Necononoc 1 fiecoarpapHblxX naHgwad-
TOB, YTO MPMBOAUT K HAPYLLEHWNIO SKONMOTMYECKOro PaBHOBECUSA HA OFPOMHbIX TEPPUTOPUAX CTpa-
Hbl. [pn aTom HabngaeTca gerpagauuns NOYBEHHOIO MOKPOBA (BOOHONO pexuma), Npoucxoaut
paspyLLeHne NpUpoaHbIX 3KOMOMMYECKUX CUCTEM M3-3a U3MEHEHUS KMMaTa, nosiBnAeTcs onac-
HOCTb BbIMMPAHMS MHOTMX BUAOB XMBOTHbLIX. CyLLLeCTBEHHOE NPaKTUYECKOE 3HAYeHune Anis arpo-
n ypbonaHawadToB CyXOCTEMHbIX, MONYNYCTbIHHBIX panoHoB Bonrorpagckon obnactn u HkHe-
ro NMoBomkbs MMeeT NOMNOMHEeHNe acCopTMMEHTa AepeBbeB U KycTapHukos [1-3].

Ocoboe BHMMaHWe Hay4yHOro coobLlecTBa B HacTosllLlee BPEMS HanpaBfieHHO Ha pas-
BUTME 3NEKTPOPM3NYECKMX METOLOB BO3AENCTBUA HA CEMEHHOW MaTepuan pacTeHUn, Ha pocT
W pasBuUTUE CaMOro pacTeHusi, B TOM YMCIe N Ha CaXeHUbl ApeBecHbIX Nopoa [4], pa3sMHOXeH-
HbIX Kak BeretaTMBHbIM CocoboM (B 4aCTHOCTU NMpUBMBKON) [5, 6], Tak n ceMeHem, ansa nony-
YeHunss 6onee KPernkoro M Ka4eCTBEHHOrO NOCado4YHOro martepuana. MasectHo Gonblioe Konu-
yecTBO paboT B 06nacTM ANEeKTPOTEXHONOrUN, rae B kadecTBe OOBLEKTOB MccnegoBaHWn Uc-
Nonb30BarnmMCb CeNbCKOXO3SMCTBEHHbIE KYNbTypbl M ONUCLIBAOTCA 3(EEKTUBHOCTL AAHHOrO
arpoTexXHONOrMYecKoro MeponpuaTus. MccnepoBatenamMu [OoKasaHbl YBENUYEHUE 3JHeprum
npopacTaHnss U BCXOXECTU CEMSH, YBEINIMYEHWE KavyeCTBEHHLIX MoKasaTernen pacTUTeNbHbIX
00bEeKTOB: POCT 1 pa3BUTUE, YPOXKaAMHOCTb, KAYECTBO N KONUYECTBO NOCEBOB, CHbKeHMe 3a60-
neBaeMOCTU KynbTyp U YMeHbLUEeHe KonudecTtsa Bpegutenen [7-9].
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dunsmonormns GuonorMdecknx NPOLIECCOB N OTKITMK CEMSIH APEBECHbIX nopoAd, o6paboTaH-
HbIX B 3NEKTPMYECKMX NOMSX, LUMPOKO HE MCCrnefoBanuch, U AaHHbIA hakT SABNAETCS OCHOBAH M-
€M 118 ONUCaHnst hrn3nMYeCcKMX NPOLIECCOB B CTPYKTYpax CEMSIH U NpoBeAeHMs1 NabopaTopHLIX U
noneBbIX MccnegoBaHuin. B kavectBe ob6bekTa MPUHATBI CEMEHA COCHbI KpbIMCKOW (Pinus
nigra.L), koTopas Bce valle NpuMeHaeTcs Ang BOCCTaHOBMNEHUS necHoro doHaa Ha Tepputopum
KOxxHoro cbepepansHoro okpyra [1].

MaTtepuansl n metoabl. [nd ndydeHnss OTKNMKa ApeBECHbIX PACTEHUIN HA PEXMMbI 3reK-
Tpohn3nYeCKOro Bo3nencTBums Bbinn 3amnoXeHbl OnbiTbl, COrMAacHO KOTOPbIM NPOBOAUNACH OLEH-
Ka BO30eNCTBMS NepeMeHHOro afeKTPUYEeCcKoro norms NPOMbILLSIEHHON YacTOThl Ha KAa4YeCTBEHHbIE
nokasatenu passutunsa cesiHueB. MaeecTHo [3, 10, 11], 4To npouecchl, npoTeKarowme B MHOro-
CMNOVHOWN CTPYKType CeMSIH Ha MOMNEKYNSPHOM M aTOMapHOM YPOBHE, UX MHTEHCUBHOCTb U KOHEY-
HbIA pe3ynbTat OyayT onpefensitbCA TakMMWU 3NEKTPOPU3NYECKUMU CBOWCTBAMU CEMSIH, Kak
3NEeKTPONPOBOAHOCTL (y) W OMaNeKTpnyeckas NpoHMUAeMocTb (&), KOTopble, B CBOKO ovepeab,
OyayT onpenensaTb Ka4ecTBO BbipallMBAEMOro Nnocago4yHoro Marepmuana.

M3BecTHO [10, 11], 4TO pa3BuUTME OPEBECHOrO pacTeHUsA HanpsiMyro 3aBUCUT OT COCTOS-
HUS 3aLLUMTHOWM pacTUTENbHOM 060MoYkK 3apoabia (pUcyHok 1). 3awmuTtHas oborodka No CBoen
CYTW SIBNSIETCA OpraHM4Yeckor memOpaHoM, 3aluLLaloWen OT BbICbIXaHUS U MEXaHUYeCKUX Mo-
BpEeXAEHUN 3apoAbill pacTeHus. AneKTponsnyeckme npoLecchl, KOTopble NPOoTeKalT B pacTu-
TenbHOM obonoyke, obecneumBaoT HEOOXOAMMBIN MACCONEPEHOC NUTATENbHbIX BELLECTB, 3MekK-
TPMYECKYID M3O0MAUMIO U 3KpaHMPOBaHWE OT BO3AEWCTBUA BHELLHMX 3nekTpuyeckmx nonen. C
TOYKM 3PEHUSA U3YHEHUSA BNUSHUSA NOCNeaHNX HeobXoaMMO onpeaenuTb onTUMarnbHble 3HaYEHUs
HanpsKeHHOCTM 3MNEKTPUYECKOro Nofs, B KOTOPOM OKa3blBalOTCs ceMeHa npu obpaboTke.

A

Enyi [
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-
AR -

o R g =

PucyHok 1 — Cxema 3aMeLleHnst CEMSIH peBECHbIX KynbTyp: 1— KoXypa ceMeHu; 2 — HyLennyc (3awmTHas
nneHka); 3 — sHgocnepm (unu cemsagonu); 4 — 3aawmuTHas obonoyka 3apoapllla; 5 — nuTarensHas TkaHb
3apogbllla; 6 — noveyka 3apoapiia
Figure 1 — Replacement scheme of seeds of tree crops: 1 — seed peel; 2 — nucellus (protective film);

3 — endosperm (or cotyledons); 4 — protective shell of the embryo; 5 — nutrient tissue of the embryo;

6 — kidney of the embryo

Cwuna f, gencTeytoLLas Ha eauHULY NoLWwaam 3amMTHOM pacTUTENbHON 0B0MOYKM 3apoabILLa:

goenE?

: &)

rae & — AVANeEKTpUYeckas nocTosiHHas, d/m, &, — AMSNEKTPUYECKas NPOHULIAEMOCTb 3aLLMTHON 060MOYKN (MEM-
OpaHbl), /M, E — HANps»KeHHOCTb 3NeKTpUYeckoro nons, kB/m.
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Mpn HemameHHOM aHeprumn MMB6ca, TemnepaTypbl M NOWaan NOBEPXHOCTU, MOBPEXE-
HWe 3alUMTHOW pacTUTENbHOM 0D0MOYKN 3apodbllla HAacTyNUT NPU creayrLweM YCIIoBUN:

odq > ads} 2)

q;dp > do

PaccmatpuBas coBMeCTHO ypaBHeHusi (1) 1 (2) MOXHO yBMOETb, YTO HaMpPsKEHHOCTb
SMNEKTPUYECKOro NMossi B 3aLUUTHOW pacTMTENbHON 060MOYKM 3apoakilla, NPy KOTOPOW He noBpe-
XOaeTcs ee CTPYKTypa, MOXeT OblTb onpeaeneHa u3 cUcTembl YypaBHEHWI:

(qs-E)dl > da}

fdl > do (3)

WN3BecTHO [10], 4TO NO pesynbTaTtam 3KCNepPUMEHTanbHbIX UCCreoBaHW NO ONpeaesieHnto
3Ha4YeHNs1 MeMOpaHHbIX MOTEHUMarioB NPy HOPMAarbHOM Pa3BUTUM PacCTEHWUIA MOCreaHUE UMEDT
3HayeHve 125 MB. B Tom cnyyae ecnun aTo 3HayYeHWe NpeBbILLaeTCs, TO PE3KO YXyALWaloTCs nokasa-
TENW pasBUTUS CEMEHM, YTO CBUAETENBCTBYET O AOCTVXKEHUN STUMWN 3HAYEHUAMU 3HAYEHUSA Hanps-
XXeHus npobosi. Torga HanpshKeHHOCTL SM1IEKTPUYECKOrO Noss onpegenseTcs no gopmyre:;

Uy
E=—, 4)

rae Upp — NpUNoxeHHoe HanpsbkeHue, B, [ — TonwwmHa 3aluMTHOR pacTUTenbHOM 06004k 3apoakila, MM

Hanps»keHHOCTb BHELLHEro 3NEKTPUYECKOro MNoss, NPUNOXEHHOTO K CEMeHaM ApPeBECHbIX
KynbTyp, MOXHO OMNpeAenvTb U3 COOTHOLLEHNS:

Eoéos = El‘ll/lT.T.3apgl'Il/IT.T.3ap = EBHA.EBHA. = Ero6€r06 = E &y

Eey . (5)

EO =

€06
roe EQ — HanpsA>XXeHHOCTb BHELUHEro aJ1IieKTpn4ecKoro nosmd, KB/M, EOG — HaNpsA>XeHHOCTb BHELUHEro 3N1eKTpnU4eCcKo-
rO NONs Ha 3aLMTHOI 060M0uKe 3apOALILLA, KB/M, Eqyrraap — HAMPSHKEHHOCTb 3NEKTPUYECKOTO NOMS B NUTATEMb-
HOW TKaHW 3apoAbIla, KB/M, E.,, — HAaNpsKeHHOCTb 3MIEKTPUYECKOro NOMs B 3HAOCTIEPME CeMsH, KB/M, &6 — a-
AneKkTpun4yeckasa npoHNLUaemMoCTb paCTWTeﬂbHOl‘;l 060“0‘4KV|, q)/M, Enur.r.3ap — ANBNIEKTPUYECKadA NpoHNLaeMoCTb Nu-

TaTtenbHOWN TKaHW 3apodbiwa, P/M, €z — QNINEKTPUYEcKas NPoHMLAeMoCTb aHAocnepma, ®/M, .06 — ANIMNEK-
TpUyeckas NpoHULaeMoCTb TBepAoN 060MnoYkn cemsH, d/m.

A npuknaabiBaemoe npu o6pa60TKe HanpsaxeHune K sYenke, U3roTOBMEHHOW B BMAE MNNO-
CKonapannernbHOro kKoHgeHcaTtopa, 6YD,GT paBHO:

U=E,-d, (6)
roe d — pacctosiHue mexay nnactuHamu, m.

CnepoBaTtenbHo, ¢ y4étom (1) — (4) HanNPsSXKEHHOCTb BHELUHErO 3MEKTPMYECKOro mnons
OOMKHO He NpeBbllaTh 3Ha4YeHME:

(7)

CornacHo BbIpaXXeHuto (7) MOXHO OLEHUTb 3TO 3HAYEHME HaMPSXXEHHOCTM 3MEKTPUYECKOro
nonsl, CO34aBaeMOro B MEX3/1EeKTPOAHOM NPOCTPaHCTBE Mpu KOTOpOM OyaeT OTCyTCTBOBaTb NOBpe-
XaeHne o0O0novkM 3apodbilla OPEBECHOr0 pacTeHusd Ans Crnefyrowmx 3HaveHun: &, = 8,85«
10712 /M; &, = 2; €45 = 19; 0 = 0,1- 1075H/m; | = 4...10-10 ~® M. MoacTaBMB 3TN 3HAUEHUSI, MOXHO
C YBEPEHHOCTBIO MPEANONOKUTb, YTO B 3aBUCUMOCTU OT CTPOEHWUS CEMEHHOrO MaTtepuana u nog
BO3ENCTBMEM HA HErO HaNPSXKEHHOCTM AMIEKTPMYECKOro nons 3HadeHnem 3,27...5,1 kB/cm cnepyet
OXnaaTb MOSIOKUTESNBHBIN APMEKT INEKTPOCTUMYMALUN, CKasbIBAOLLMNCA Ha Ka4YeCTBEHHOM POCTe
W pasBUTMM OPEBECHOTO pacTeHus. NMpyn yBeNnYeHnn Hanps»KEHHOCTN CBEPX BEPXHENO NOMYYEHHOro
pacyeToM 3HaveHust B 5,1 kB/CM MOXHO oxunaaTb NOBpEXAEHME 3aLLUMTHOW pacTUTENbHOM 060I04KN
CEMEHW ApeBECHOr0 pacTeHUS, YTO NoBneYeT 3a cobol rmbenb ero 3apoasbiLua.
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[ns noaTBepXXaeHns npeafioXXeHHOM rmnoTesbl NOBbILEHUSA Ka4eCTBEHHbIX NokasaTtenen
pocTa U pas3BUTUA CaXeHLIEB OPEBECHbIX MOPOA, BblpallMBaeMbIX U3 CEMSIH, KOTOpbIE nNepeq no-
ceBOM 0OpabaTbiBanmch B 3M1IEKTPUYECKOM MOSE NEPEMEHHONO BbICOKOIO HaMpshKEHUs, cneayet
NPOBECTN 3KCMepuMMeHTanbHble nccnegoBaHus. MccnegoBaHua no npeanoceBHOW oOpaboTke
CEMSIH NEPEMEHHDBIM 3MNEKTPUYECKMM MOMEM NPON3BOAUNNCL B SKCMEPUMEHTANbHON YCTaHOBKE,
cocTosILLEN 13 BbICOKOBONbTHOMO annapata CKAT-70 n akcnepumeHTanbHON S4Y€EikK, npeacraB-
nswowen cobon GoKC, BLINMOMHEHHbBIA U3 3NEKTPOU3ONALMOHHBLIX MaTeprarnos, 1 ABYX NiacTUHYa-
TbiX 9NeKTpoaoB. IlameHeHne 1 oUKCUpPOBaHNE NOKasaTenen HanpshKeHs OCYLLECTBIANOCh Npu
NOMOLLN M3MepUTENbHOro 6rioka, a BpeMEHHOW AmMana3oH 06paboTKu KOHTPONMPOBANCA CeKyH-
AOMEPOM (PUCYHOK 2).

N 1 (73), 2024
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PucyHok 2 — ViccnepoBaTenbCkuin KOMMMEKC AN NpeanoceBHo 06paboTku cemsiH
Figure 2 — Research complex for pre-sowing seed treatment

B xope wnccnepoBaHuii Heobxoaumo 6bINO AaTb KAYECTBEHHYHO OLeHKY CTeneHu BO3-
AENCTBUSA KaXOAOro M3 PexXuMMHbIX napameTpoB E (HanpsXEHHOCTb 3MEeKTPUYEecKoro nons,
kB/cwm), t (Bpemsa 06paboTku, cek) Ha nokasaTenu pasBuTUS ApeBECHbIX pacTeHuin. B xoge noa-
FOTOBKM CEeMSIH K MOMeBOMY MCCNeAO0BaHMIo OMbITHbIe obpasLbl noMmellanucs B niabopaTopHyto
sYelnky, raoe cosgaBanach 3afjaHHas Ha M3MepUTENnbLHOM Broke HanpPsXXeHHOCTb ANEeKTPUYECKO-
ro nongd ¢ ogHon n3 akcno3uuun. Cnegyrowasa naptTua cemsiH obpabaTbiBanack Npu HEN3MeEH-
HOW HanpsXXEHHOCTU 3MEeKTPUYECKOro Mo, HO IKCNO3MLUUSE NO BPEMEHM M3MEHANacb U OnbIT
npogokanca Ao Tex nop, Noka BeCb BpPeMEHHOW AnanasoH He 6bin ncnonb3osaH. [ocne Toro
Kak Obln peanv3oBaH BECb BPEMEHHOM AMana3oH Npy NEPBOM 3HAYEHMMW HAMPSKEHHOCTU anek-
TPUYECKOro Mons, TO OHa M3MEHANAchk Ha CreayoLwWwuiA Wwar 1 onbIT No BO3AENCTBUIO NOBTOPSA M-
CA C 3afaHHbIMM 3KCNO3MuMsaMM No aHanorun. Onpegenss 3aBUCMMOCTM BO3AEWCTBUS Hanps-
)XEHHOCTW 3MEeKTPUYECKOro Nnonsi Ha BbICOTY pacTeHuUsl, ANIMHY MMaBHOrO KOPHSA U KONM4ecTBa
BOKOBbIX KOPHEN, OMbITHbIX 06pa3LoB He06X0AMMO BbINO YCTAaHOBUTL MHTEPBarbl NapaMeTpoB,
npu KOTOpbIX HabnogaTca Hanbonee 3aMeTHble M3MEHEHMS NOCEBHbIX kavecTB. IMpu oueHke
MOCEBHbIX KayecTB 06paboTaHHbIX CEMSH NPOBOANIICS CPAaBHUTENbHbIA aHanuM3 pesynbTaToB C
KOHTPONbHbIMM Npo6aMn CeMSsiH, B3SITbIX M3 TOW e caMOW MapTun U cemsiH, obpaboTaHHbIX
npenapatom «LinpkoH», BbibBpaHHOro B kayectse atanoHa. Cxema onbITOB BKNtoyana 41 Bapu-
aHT nccnegoBaHun (PUCYHOK 3).

PeanunsoBaHHble peXunMbl 3NEKTPOCTUMYNSALMN CEMSH APEBECHbLIX PAaCTEHUIA 1 pesynbTa-
Tbl U3MEpeHNsT BMOMETPMYECKMX NoKasaTenemn pasBuTusa cesHUEB ApeBECHbIX KyNbTyp, NOMyYeH-
Hble MNPV PasnUYHbIX 3HAYEHNAX HaMPSHKEHHOCTEWN INEKTPUYECKOro Mons u 3KCnosvuun, npuse-
AeHbl B Tabnumue 1 n Ha pucyHkax 4, 5.
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PucyHok 3 — Cxema npoBefeHus onbiTa
Figure 3 — The scheme of the experiment

Tabnuua 1 — BnusHne pexxmmoB anekTpoCcTUMYnAUUM Ha BMoMeTpuyeckne nokasartenu

[IPEBECHOro pacTeHus

Table 1 — The effect of electrical stimulation modes on the biometric parameters of a woody plant

BapuaHT JKenosnums [nuHa rnasHoro KonnuecTso 6oko-
BapuaHTel | 06paboTkm / t, cek. / Ezfog“an ?g?;ﬁt_ KOpHsi, cM / Length |  BbiX KOpHeI, L. /
/ Options | Processing | Exposure t, hei of the main root, Number of lateral
Option sec. eight, cm cm roots, pcs.
P P
1 K%”;ﬁ;’rgr / - 224033 876 + 1,02 233+ 025
OTtanoH /
2 Standard - 4,21+0,43 14,22 +1,78 4,25+0,25
2 0,5 kB/cm / 90 4,72 0,35 16,23 1,75 5,16 £ 0,5
4 0.5 kV/em 180 481+0,42 16,83 + 1,85 522 + 0,45
5 ' 270 4,8+0,43 15,23 + 1,68 5,21 + 0,35
6 1.0 kBlem / 90 4,82 0,54 15,56 + 1,45 5,18 £ 0,25
7 1.0 kV/em 180 49+ 0,65 16,68 + 1,36 523+0,3
8 ' 270 4,9+ 0,54 15,32+ 1,25 519+0,3
9 15 kBlom / 90 49+ 0,45 16,23 + 1,45 4,44 +0,45
10 15 kV/em 180 496 +0,6 16,26 + 1,45 512 0,2
11 ' 270 4,92 + 0,56 15,98 + 1,65 4,65 + 0,65
12 20 Blom / 90 478 +0,7 16,56 + 1,68 512 %04
13 5 0 kV/em 180 4.89+0,78 17,21 + 1,85 53105
14 ' 270 4,83 +0,76 16,11 + 1,8 5.24 + 0,36
15 2.5 kBlcM / 90 4,93+0,7 16,84 £ 1,75 522+0,3
16 5 5 kv/em 180 4,98 + 0,85 17,29 + 1,95 545+ 0,35
17 ' 270 49+0,8 16,23 + 1,93 5,25 + 0,42
18 3.0 kBlom / 90 5,19 0,65 17,29 + 1,45 55505
19 3.0 kv/em 180 521+0,8 17,78 + 1,54 6,01 + 0,45
20 ' 270 511+0,95 16,24 + 1,62 512 + 0,45
21 35 kBlom / 90 5,29 + 1,05 18,01 + 1,56 5,44 + 0,26
22 3 5 KV/em 180 53+1,15 18,11 + 1,42 6.08 + 0.4
23 ' 270 52 +0,85 16,54 + 1,36 5,54 + 0,35
2 4,0 kBlcm / 20 5,31 40,95 18,56 + 1,95 5,34 £ 0,6
25 4.0 KV/em 180 572+11 19,01 + 2,05 6,11+0,72
26 ‘ 270 5,31+ 0,59 17,56 + 2,12 542 + 0,68
27 4.4 kBlom /| 90 5,58 + 0,85 19,25 + 2,45 5,83 + 0,65
28 4.4 KV/em 180 6+1,25 194 +232 6,44+ 08
29 ‘ 270 5,65 + 1,02 18,11 + 2,16 546 + 0,74
30 47 «Blom / 90 5,833 +1,22 215+ 21 6,01+ 0,75
31 4.7 Kviem 180 6,5 + 1,26 225+23 6,42 + 0,55
32 ‘ 270 6+ 1,24 20,11 + 2,15 6,35 + 0,67
33 50 «Blom / 90 575+13 225+ 1,05 516 + 0,45
34 50 KV/em 180 6,258 +1,5 2267 +2.15 6.2+054
35 ‘ 270 6+1,23 19,38 + 2,1 5.47 + 0,46
36 53 kBlom / 90 4,692 + 0,63 18,2+ 1,2 5,83 + 0,62
37 5 3 KV/em 180 4,85+ 0,59 18,4+ 1,4 6,22 + 0,54
38 ‘ 270 49+0,23 16,67 + 1,25 6,01 + 0,68
39 56 «Blow | 90 4,42 + 0,41 12,11 + 0,95 3,33+ 0,25
40 56 KV/em 180 4,49 + 0,44 12,99 + 0,84 3,52+0,3
41 ' 270 4,14 +0,45 11,54 + 0,75 3,12+ 0,36

352




skikk H3BECTHS *¥xx¥

HHXHEBOAXXCKOI'O ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE NIPOPECCHOHAABHOE OBPA30BAHHE

N 1(73), 2024

Pt
Ln

b
=

i
Ln

5, ]

LAk Ha (FAaBHbIA KOPpaHb, BkCOTa DECTEHKA), G
= ;

=]

123456 78 9101112131415161718192021 2223242576027 2829303132333435363738394041

BapwaHTt
BB BracoTa pacteHHs, oM 8 [LnWHa rNasHol o KOPHA, CA.

PucyHok 4 — lnarpamma oTKnvKa pasBuTHS IMaBHOMO KOPHSI U BbICOTbI paCTEHUS OT PEXMMOB
3NEeKTPOCTUMYNALNN
Figure 4 — Diagram of the response of the development of the main root and the height of the plant from the
modes of electrical stimulation
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PucyHok 5 — lnarpamma oTknvka konuyectsa GOKOBbLIX KOPHEW OT PEXMMOB 3MEKTPOCTUMYNSALUN
Figure 5 — Diagram of the response of the number of lateral roots from the modes of electrical stimulation

Ha pucyHke 6 npvBefeHbl AaHHble MO 41 peanns3oBaHHOMY BapuaHTy C pa3HbIMW COOT-
HOLLEHMAMMW HanpsKEHHOCTU ANEKTPUYECKOro nons 1 akcnoauuun. MNpeacrasneHa TpéxmepHas
BM3yanusauus 3aBUCUMOCTU BbICOTbl pacTeHus (PUCYHOK 6a), ANUHbI FMaBHOro KOPHS (PUCYHOK
66), konuyecTBa OOKOBbIX KOpPHeW (PUCYHOK 5B) OT 3agaHHbIX NapamMeTpoB, BbINOMHEHHAs Npu
nomoLum nporpammbl Statistica 10.0 Ha TpExmepHOW ceTke C UCMONb30BaHMEM FIMHENHOW WH-
Tepnonsauuu.
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PucyHok 6 — 3aBMCMMOCTY BRUAHUSA HANPSP)KEHHOCTU NEPEMEHHOIO 3MEKTPUYECKOro Nnosisi MPOMbILLSIEHHON
yactoTbl (E, kB/cm) n BpemeHn o6paboTku (t, cek) Ha Ka4yeCTBEHHbIE NoKa3aTeny pa3BUTUS OPEBECHOMO
pacTeHusi: BbICOTa pacTeHuns (a), AnvHa rmaBHOro KopHs (6) u konmyecTBa BOKOBbIX KOPHEN (B)
Figure 6 — The dependences of the influence of the high voltage alternating electric field intensity (E, kV
/cm) and the processing time (t, s) on the qualitative indicators of the development of a woody plant: plant

height (a), the length of the main root (b) and the number of lateral roots (B)

HarnagHocTb NpuMBEOEHHbIX AnarpaMm oTknvka u 3D-mogenen nos3BosndeT BbiCKasaTb
cneayolLme KavyecTBEeHHble OLEHKU COBMECTHOIO AEWCTBUS NePEMEHHOIO 3NEKTPUYECKOro nons
BbICOKOrO HanpsikeHUs U BpeMeHu obpaboTku:

- TeOpeTMyeckoe NpeacTaBlieHNe O BO3MOXHOCTM MOBPEXAEHWSI PpacTUTENbHOM MeMOpaHbl
NPV PacCYUTaHHbIX 3HAYEHUSX HaMpsHKEHHOCTUM 3MEKTPUYEcKoro Mons NoaTBepXaaeTcs Ha ama-
rpaMmax B BMAE PE3KOro yxXyALeHWsi nokasartesnien B CBA3W C yrHeTaloLwmMM 3acpdeKkToM BO3aencTeus
Ha caM pOCTOK 1 HabnogaeTcs B Xo4e NoneBoro onbita rmbens 6onee 50% NocesiHHbIX CEMSIH;
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- Hanbonee NPOAYKTMBHLIMU peXumamm obpaboTKnm CEMSH B NMEPEMEHHOM 3reKTpuye-
CKOM NoJie MOXHO cuyuTaTb NpefenbHble 3HaYeHUsT HanpsHKeHHOCTU, KOTOpble MOXET BblaepXaTtb
3aWwuTHaa membpaHa poctka — 4,7...5,0 kB/cm ¢ akcnosuumen 180 cek;

- OTMeYaeTcsl MONOXUTENbHbIN 3dEKT Pa3BUTUS KOPHEBOW CUCTEMbI CESAHLA COCHbI
KpbIMCKOR. pUpOCT nokasaTenen No CpaBHEHUIO C KOHTPONbHbLIMU OBpa3uamu BapbupyeTcs Ha
oTMeTKe B 2,6 pasa. KonnyectBo OOKOBbIX KOPHEN OTBEYaOLMX 3a NMUTaHUE U HageXHoe Kpen-
neHve B 3emre, yBenuumBaeTcsa Takke B 2,75 pas. CTaHgapTHas TeXHOMorms, npuMmeHsemasi B
NUTOMHUKE «HWKHEBOMKCKON CTaHUUM NO cenekumn apesecHbix pacteHun ®HL| Arpoakonorum
PAH», nokasbiBaeT MeHee BblpaXXeHHbIN ahhekT B OTNMYME OT npeanaraeMon TEXHOMNOrmu, roe
nokasatenu OSIMHbI IMaBHOrO KOPHSI M KONMYECTBO BOKOBbLIX KOpHen yBenuumnucb B 1,6 1 1,72
pasa no cpaBHEHUIO C KOHTPOJIEM;

- Hanbornee Ka4eCTBEHHOE pa3BMTUE NOMyyaeT AnnHa cTebna cesHua, KoTopas yBenuyu-
BaeTcs B 2,95 pasa Mo CpaBHEHUIO C KOHTPOMbHBIMM 0bpasuamu 1 B 1,54 pasa no cpaBHEHUIO C
06paboTaHHbIMK B CTUMYNSITOPE POCTa CEMEHaMU;

- KOMMYECTBO 3€MNEHON MacChl Y OOHOMETHEro PacTeHUst COCHbI KPbIMCKOMW, B3ATbIX B 06-
paboTKy AaHHbIX criabo oTnnyaeTcs, NO3TOMY B aHanNu3e He yYUTbIBanuch.

BbInonHeHHbIe nonesble aKCnepUMeHTarbHblE UCCNEOOBaHMS Mo onpeaeneHuio KavyecTBeH-
HbIX NoKasaTenen pasBUTUA CesHLEB APeBECHbIX MOPOA U N3MEHEHUE NX MOPGOMETPUM Npu arek-
TPOCTUMYNALMU MOSTBEPXKOAIOT rMNoTe3y O NOSIOXKUTENTbHOM BIUAHUM NEPEMEHHOIO 3NEKTPUYECKO-
ro nonsi NPOMBbILLIIEHHON YacTOThl. BbiSBNEeHbl NonoXuTenbHble pesyrnbTaThl, KOTOpble CYLLEeCTBEHHO
YBENMYMBAIOT pPa3BUTME KOPHEBOMW CUCTEMbI M CAMOr0 PAacTEHNS 3a CYET YCKOpEeHWUst xoda buonoru-
YeCKNX NPOLLECCOB U BbICBODOXAEHNS AONONMHUTENBHOM 3HEPIMN ANS POCTa pacTeHus.

3akntoveHmne. Onupascb Ha pesynbTaTbl UCCEAOBaHWIN, NOMYYEHHbIX NPYU NPOBEAEeHWUM No-
NeBoro onbiTa B NUTOMHUKE «HWKHEBOIMKCKON CTaHLMKU NO cenekumn gpeBecHbiX pacteHni ®HL Ar-
poakonorun PAH», caenaHbl cnegyroLine BbIBOAbI:

- BO34€eNCTBME NEPEMEHHOro 3NEeKTPUYECKOro Nons NpomblwneHHon YyacTtoTel 50 My Ha ce-
MEHa COCHbl KPbIMCKOW NPOSBASieT B LeNIOM NOMOXUTENbHbIA 3ddekT, yBenninBasa kayecTBeHHble
nokasaTenu npesbilWlalline cTaHAapTHble MpUeMbl MHTEHCUBHOW arpoOTEXHWKU BbipalliMBaHUA No-
Caf0o4HOro MaTepuana;

- CeMeHa, npolleflune 3NeKTPOCTUMYNALMIO CBbille 3HAYeHWS HaMpPsKeHHOCTU 3neKTpuye-
ckoro nong B 5,0 kB/cm, pe3ko yxyaLwaoT pa3Butme pacTeHns 1 NPoLEHT BbiIXOAa 340POBbIX CeAHLEB.

Takum obpasom, LenecoobpasHo MPUMEHSTbL NPeanoceBHyd 06paboTKy ceMsiH OpeBeCHbIX
KynbTyp, B YaCTHOCTU XBOWHbIX NOPOZ, NEPEMEHHBIM 3MEKTPUYECKUM MOSIEM NMPOMbILLIIEHHON YacTo-
Tbl. Ha OCHOBE MOMyYeHHbIX Pe3ynbTaToB AaHHbIX MCCMNeaOBaHMI COBEPLLEHCTBYIOTCA M3BECTHbIE, a
Takke paspabaTbiBalOTCA HOBblE NMPUEMbI MHTEHCUBHOW arpOTEXHMKM BblpallMBaHWS MOCaA0YHOro
mMaTepuana ApeBecHbIX KynbTyp.

Conclusions. Based on the results of the research obtained during the field experiment in the
nursery of the Lower Volga Station for the Selection of Woody Plants of the Federal Research Center
for Agroecology of the Russian Academy of Sciences, the following conclusions were made:

- the effect of an alternating electric field of industrial frequency of 50 Hz on the seeds of Cri-
mean pine has a generally positive effect, increasing quality indicators that exceed the standard meth-
ods of intensive agricultural techniques for growing planting material;

- seeds that have been electrically stimulated above the value of the electric field strength of 5.0
kV/cm sharply worsen the development of the plant and the percentage of yield of healthy seedlings.

Thus, it is advisable to apply pre-sowing treatment of seeds of tree crops, in particular conifer-
ous species, with an alternating electric field of industrial frequency. On the basis of the results of
these studies, the known methods of intensive agricultural technology for growing planting material of
tree crops are being improved, as well as new methods are being developed.
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Summary
The article presents the results of experimental studies of the working bodies of chisel tools with improved
geometric characteristics. The results of experimental studies have shown that the use of working bodies
with improved geometric characteristics of the working surface can reduce the total traction resistance of
the tractor by 6-9%. It is noted that the effectiveness of the use of experimental working bodies decreases
with an increase in the speed of movement of the unit.
Abstract

Introduction. Among the effective agrotechnical methods of soil destruction, from the point of view of envi-
ronmental factors (the development of wind and water erosion), it is possible to distinguish non-dumping
loosening with chisel plows. This agrotechnical technique is used, as a rule, on "heavy" soils: the value of
the resistivity coefficient is 6.5 — 11 kg / cm2; the humus content is less than 2%; the reduced value of soil
moisture at the time of chisel treatment (up to 12%). Of the main disadvantages of chisel processing, it
should be highlighted: the significant energy intensity of the process; the complexity of using chisel tools on
clogged soils and soils with low humidity due to the occurrence of the process of block formation and "po-
rosity" of the arable layer; the appearance of the effect of cutting the soil background without crumbling it
(on soils with high humidity). The desire of scientists to reduce the total cost of continuous tillage forces
them to pay attention to the physical processes of interaction of the tillage tool with the soil, the study of
which makes it possible to improve the geometry of the working bodies of existing tools according to energy
efficiency criteria. Therefore, a comprehensive study of the energy intensity of the chiseling process by
working bodies of various geometric shapes is an urgent task. Object. The object of the study is the energy
parameters of the chisel tillage process with the OCHO-5 plow, equipped with working bodies with improved
geometric characteristics of the working surface. Materials and methods. Theoretical research methods
were based on the analysis and modeling of the physical features of the destruction and movement of the
soil layer on the surface of the working organ. Experimental studies were carried out on real objects of till-
age implements equipped with working bodies with different geometric characteristics of the working sur-
face, using standard techniques. Results and conclusions. An analysis of the results of field studies of the
energy intensity of the technological process of chiseling soil showed that the use of working bodies with
improved geometric characteristics of the working surface reduces the overall traction resistance of the
chisel plow: by 11% when working at speeds up to 4 km/h and by 8% when working at speeds of 4-7 km/h.

Keywords: chisel plough, traction resistance of chisel plough, working bodies of chisel plough, hook load of
tractor.
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