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BIIMAHUE HU3KOYACTOTHOIO NIEKTPOMAIHUTHOIO Mo
HA POCTOBBIE NMOKA3ATENWN NMPOPOCTKOB MNLWEHULIbI

Llenb uccnedosaHus — aHanu3 eusHUS 3M1EKMPOMagHUMHO20 NoMs HU3KOU 4acmomebl IUHUU 3/1eK-
mponepedayu ¢ anekmpuyeckum HanpsxkeHuem 500 kKB Ha pocmosble nokazamenu npopocmkos. Obb-
ekmom uccnedogaHus Cryxuna Msekas apogas nweHuya copma KpacHosipckas 12. llonesbie akcnepu-
MeHMbI npogedeHbl 8 palioHe noc. [pokuHo EmMenbsiHo8cko20 palioHa KpacHOSIpCKo20 Kpas 8 meyeHue
utons-ae2ycma 2019 e. lNoemopHocmb 6 Kax0om eapuaHme 4-kpamHas. Onbimbl nosmopeHsi 3 pasa.
Cmamucmudyeckyro 0bpabomky nonyyeHHbIX OaHHbIX NPo8oAUNIU 06LWENPUHSMbIMU Memodamu ¢ NOMO-
Wb cmaHdapmHbIX KOMNbomepHbIX npoepamm Microsoft Excel. [JocmogepHocmb pe3ynbmamog oue-
Huganu, ucnonb3ys t-kpumeputi CmetodeHma npu p < 0,05. CemeHa nweHuub! copma KpacHosipckas 12
packnadbieanu no 50 wm. 8 Yawku lMempu, 8 komopble dobasnsanu 10 mn 8o0bl. B nonesbix akcnepu-
MeHmax 3aMOYeHHble ceMeHa pa3mewanu HenocpedcmeeHHo nod nuHuel JI3M-500 (onbim) u Ha pac-
cmosiHuu okono 100 m om Hee (KoHMporb). B 8ospacme 7 cym nodcyumsigasnu 001K NPOPOCWIUX CEMSIH,
usmepsanu 0nuHy 1-20 nucma, ceexyr mMaccy Ha03emMHoU Yyacmu u KopHel. Bbiuucnsnu pacnpedeneHue
npopocmkos no OnuHe 1-20 nucma 8 kaxdom gapuaHme onbima. Co2nacHo 8bINOMHEHHbIM USMEPEHUSIM,
genuyuHa maeHumHou uHdykyuu nod J13rM-500 cocmasnsana okono 50 mIc u cHuxanacs noymu 00 Hyns
Ha paccmosHuu om Hee bonee 70 M. BriusiHue anekmpomagHUMHO20 NOJsl, UMEWe20 makoe 3Ha4yeHue
Ma2HUMHOU UHOYKYUU, Ha BCXOXECMb CEMSH, 8eIUYUHY Ha03eMHOU Yacmu buomacck! u KopHel, OnuHy
1-20 lUCMa npopocmKos cmamucmuyecku 0oka3aHo He bbu10. [pu 3mom nod delicmeuem 3rekmpomags-
HUMHO20 nons Habmodanace MeHOEHYUs K CHUXeHUto Ao/u NPOPOCMKO8, UMEKWUX pasMepbl 8bilue
CpeOHUX, U nosbiweHue Aou npopocmKos, UMerwux OnuHy Huxe cpedHed. lNpednonazaemces, Ymo Ha
paHHUX 3manax passumusi NWeHUUb! HU3KOYaCmOmHOe 3ekmpoMacHUMHoe none, co3dasaemoe J19M1-
500, He sgnsiemcs 0ns pacmeHull CyueCcmeeHHbIM He2amugHbIM hakmopoMm.

Knroyeenie cnoea: /13/1-500, anekmpomacHUMHOE nose, NPOPOCMKU NUWEHUUbI, BCXOXECMb, Macca
nobez0s u KopHel, OnuHa 1-20 nUCMa NPOPOCMKO8.
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THE INFLUENCE OF LOW FREQUENCY ELECTROMAGNETIC FIELD
ON THE GROWTH INDICATORS OF WHEAT SEEDLINGS

The aim of the study was to analyze the influence of the low frequency electromagnetic field of the
power transmission line with an electric voltage of 500 kV on the growth indicators of seedlings. As the
object of the research the soft spring-sown wheat of the variety Krasnoyarskaya 12 served. Field experi-
ments were made near the settlement of Drokino of the Emelyanovo area of Krasnoyarsk Region within
July-August, 2019. The frequency in each option was 4-fold. The experiments were repeated 3 times. Sta-
tistical processing of the obtained data was carried out by the standard methods by means of the standard
computer Microsoft Excel programs. The reliability of the results was estimated, using Student's t-criterion
at p < 0.05. Variety wheat seeds Krasnoyarskaya 12 displayed on 50 pieces in Petri's dishes to which 10
ml of water were added. In field experiments the wetted seeds placed directly under the power line-500
(experiment) and at the distance about 100 m from it (control). At the age of 7 days the share of sprouted
seeds was counted, the length of the 1-st leaf, fresh mass of elevated part and roots were measured. The
distribution of the seedlings on the length of the 1-st leaf in each option of experiment was calculated. Ac-
cording to the executed measurements, the size of magnetic induction under the power line-500 made
about 50 MGs and decreased almost to zero at the distance from it more than 70 m. The influence of elec-
tromagnetic field having such value of magnetic induction on the viability of seeds, the size of elevated part
of biomass and roots, the length of the 1-st leaf of seedlings has not been statistically proven. At the same
time, under the influence of electromagnetic field, there was a tendency to reduce the proportion of seed-
lings with sizes above average. At the early stages of wheat development, the low-frequency electromag-
netic field created by the power line-500 is not supposed to be significant negative factor for the plants.

Keywords: power line 500, electromagnetic field, wheat seedlings, germination, fresh mass of shoots
and roots, length of the 1-st leaf of seedlings.

BeegeHue. CerogHs B OKpyxalowlei cpede  3reKTPOMArHWTHOMO Monst NPOMbILLMEHHON YacTo-
CYyLLECTBYET MHOXECTBO WCKYCCTBEHHbIX WCTOYHU-  Thbl MOXET YMNyYlnTb (PU3NONOrMYeckne nokasarte-
KOB 3MIEKTPOMArHUTHbIX MOMei, Kak BbICOKOYACTOT- NI pacTeHui [7].

HbIX, TaK W HU3KOYACTOTHbIX. locnegHne rnasHbIM O6bI4HO BbICOKOBOMbTHBIE NIMHWM 3MEKTponepe-
00pa3omM CBsi3aHbl C 3MEKTPOSHEPreTUYeCKUMM  Jaun pasMeLLaroTcsl B YCNOBUSX MPUPOAHBIX NaHa-
cucTeMaMu (MUHUAMU SNEKTponepeaayn 1 Cuno-  WadTos, B TOM YKUCIE OHU MPOXOANAT MO CEMbCKOXO-
BbIM 060pYZ0BaHWEM), KOTOPbLIE B OCHOBHOM pabo-  3aCTBEHHbIM MONsM. B HacTosllee Bpems NuLb
TalT Ha vactote 50-60 u. Bo3sgeictBue 3TOMO  eOMHWYHble PabOThl NOCBALLEHb! BIUSHUID ANEKTPO-
(hu3nyeckoro haktopa Ha pacTeHns B O6LLMX Yep-  MarHUTHOTO MoNst MPOMBILLNEHHOM YacTOTbl Ha 3ep-
Tax u3BecTHO [1]. C o0gHOM CTOPOHbI, NEKTPOMAr-  HOBble KyNbTYpbl B pearibHbIX MoneBbIx ycrosusix [8].
HWTHOE 3arpsi3HeHue cpefbl CMOCOBHO BbI3bIBATH /A3BeCTHO, YTO NpW BO3AEUCTBUW 3MeKTpoMar-
HeraTBHble W3MeHeHUs (M3MOMNOoro-OMOXMMMYEC-  HUTHOTO NONSt Ha pacTeHus Habniogaetcs BeCbMa
KMX WM FEHETUYECKUX XapaKTEPUCTUK pacTeHUi [2,  OpLLyTUMOE BAMSHWE NPOLECCHl UX HayvanbHOro
3], noBbIWATb BEMMYMHY acCUMMETpUM NucTeeB [4,  pocta [9].

5], oTpuuaTenbHO BO3LEWNCTBOBATL Ha Ypoxai- Llenb uccnepoBaHus: aHanu3 BIMSHUS 3nek-
HOCTb 3€pHOBbLIX KynbTyp [6]. C Opyroit CTOPOHbI,  TPOMArHWTHOTO NOMS HU3KOW YaCTOThl HA POCTOBbIE
YCTQHOBMIEHO, YTO MPUMEHEHWE NEPEMEHHOT0  MoKa3aTenu NPOPOCTKOB MLUEHULbI.
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06bekT n meToabl uccneaoBaHmsa. OBbEKTOM
uccrefoBaHus Cnyxuna Msrkas sposas MiueHuua
copta KpacHosipckas 12, cemeHa KOTOpon Obinu
npefocTaBneHbl  COTPyAHUKaMu WHcTuTyTa Ccenb-
ckoro xosamnctea UL KHLL CO PAH. CemeHa pac-
knagpiearm no 50 wr. B yawku MeTpu, B KOTOpble
nobasnsmm 10 mn Boabl. B nonesbIx ycrosusx B
OMbITHOM BapuaHTe YallKh C 3aMOYEHHbIMW ceme-
HaMM MLUEHNLbI pa3MeLLani Ha 3eMne HenocpeacT-
BEHHO MO[ BbICOKOBONBTHOM JIMHUEN 3neKTponepe-
[auu ¢ anektpuyeckum Hanpsbkenmem 500 kB (J19M1-
500). B KOHTpPOMe OHX HaxO4WMSUCb HA PACCTOSHUN
oT Hee okono 100 m. Yawkn nomewanu B He6oMb-
woe yrnybneHne B 3emrne Ha MONUATUIIEHOBYHO
MIeHKy, CBEPXY MX MNOKPbIBaNW MIEHKOW U 2-3 CM
CNoeMm 3emIu.

B Bo3spacTe 7 CyT noacyuTbiBanM O Mpo-
POCLIMX CEMSIH, a Takke M3Mepsnu AnuHy 1-ro
NCTa, CBEXYH Maccy Haf3eMHON YacTu 1 KOPHEN.
Bbluncnanu oTHOCUTENbHOE pacnpefeneHne ce-
MSH N0 AfMHe 1-r0 nuCTa No BapuaHTam ofbiTa.
[ins aTOro MaccuB faHHbIX pasbusanu Ha 12 knac-
COB, B KaXdOM M3 KOTOpPbIX Ha AnuHy 1-ro nucra
npuxogunocs 10 MM. BenuunHy marHUTHOM WHAYK-
UMM Ha pasHblx paccTosiHusax ot JIOM nsmepsanu ¢
MOMOLLbIO N3MEPUTENS MarHUTHOWM UHAYKUMW Snek-
TPOMArHUTHOMO MONS B HW3KOYACTOTHOM AManaso-
He TM-192D v cTpounu COOTBETCTBYIOLLYHO 3aBU-
CUMOCTb.

[Monesble SKCNepUMEHTbLI MPOBEAEHbI B paoHe
noc. IpokmHo EMenbsiHOBCKOro paitoHa KpacHosip-
CKOro Kpas B TeyeHue uong-asrycra 2019 r. lo-
BTOPHOCTb B Kaxgom BapuaHTe — 4-kpatHasi. Onbl-
Tbl NOBTOPEHbI 3 pasa.

Cratuctnyeckyro 06paboTky nonyyYeHHbIX 4aHHbIX
MPOBOAMIN OBLLENPUHATLIMI METOAAMU C MOMOLLbIO

CTaHOAPTHbIX KOMMbIOTEPHbIX Mporpamm  Microsoft
Excel. [locToBepHOCTb pesynbTaToB OLEHWBau, 1c-
nonb3ys t-kputepuin CtotogeHTa npu p < 0,05.

PesynbTaThl uccnenoBaHusi U ux obcyxnpe-
Hue. Ha pucyHke 1 npepcraBrneHa 3aBUCUMOCTb
COCTaBNAOWMX MarHUTHON UHAyKuuu (Bx, By 1 By)
BAOMb TPex BblOENEHHbIX HanpaBreHuin OTHOCK-
TenbHO HanpasneHns OX, kak NnokasaHo Ha Bepx-
Heil yacTh pucyHka 1. MOXHO BWAETb, YTO Haw-
MeHbLUee 3HaveHre umeeT coctasnsiowas By. Co-
crasnsowme By n B; gocturaiot akCcTpemymoB B
061actm HaMMeHbLUKMX PacCTOSHAN OT NPOBOAOB M
Pe3KO YMEHBLLAKTCS C YBENMYEHUEM PaCCTOSHMS
no ocn OX. CymmapHas BennimHa WHAYKLMWM mar-
HWTHOTO NONS B KXOOW TOYKE X — KoopanHaTbl By-
[ET onpefensaTbcs Mogynem B:

B =[(Bx)?+ (By)* + (Bz)4"=.

A3 nonyyeHHbIX OaHHbIX MOXHO YCTAHOBUT,
YTO MaKCUMasibHas BefYMHa MarHUTHOM WHOYK-
umm gocturaet ~50 MI'c noa NpoBOAHMKaMK, a Ha
paccTosHusx, npesbiwatowmx 70-80 M OT Hux,
YMEHbLUAETCs NPaKTUYECKN O HYNEBbLIX 3HAYEHUI.

B Tabnuue npeacTaBneHbl XapakTepucTUkM 7-
CYTOYHbIX MPOPOCTKOB MLLEHMULbI MPX KPYTOCyTOY-
HOM AENCTBUM HA HMX HM3KOYACTOTHOrO 3IEKTPO-
MarHuTHOro nons, cosgasaemoro J19MM-500 (onbIT),
nnn 6e3 TakoBoro (KOHTporb). MoXHO BUAETL OT-
CYTCTBME CTATUCTUYECKW [AO0KAa3aHHOrO BMMSHUS
[aHHOTO (PM3nYeckoro haktopa Ha BCXOXKECTb Ce-
MSIH, BENWYMHY Had3eMHOM YacTu buomacchl W
KOpHEW, a TaKkke AnWHy 1-ro nucrta 7-CyTOYHbIX
npopoctkoB. CriefyeT TeM He MeHee OTMeTUTb
TEHAEHLMIO K CHWXXEHWIO NMOYTK BCEX POCTOBLIX MO-
KasaTenemn MleHULpl B paccMaTpuBaeMoM Bapu-
aHTe oOnbiTa MO CPaBHEHWK C  KOHTPOIEM.

Bnusaxue anekrpomariutHoro nons J1I3MN 500 Ha pocToBble NoKa3aTenu 7-CyTOYHbIX NPOPOCTKOB
nweHuubl KpacHosipckas 12

BapuaHT [ons npopocwmx | [nuHa 1-ro nucra, Ceexas macca, Mr

onbita* cemsH, % MM HaZ3EMHO YacTy KOpHen
KoHTponb 81,5+4,0 a* 734+1,1a 44 9+18 a 54116 a
OnbIT 81,222 a 71,9¢1,0a 455422 a 91,1+18a

*CpedHsas apughmemuyeckas eenuyuHa u owubka cpedHel; 3Ha4eHuUs 8 cmpokax ¢ 0OUHaKo8bIMU BYK-
gamu 8 npedenax Kax0oU KOMOHKU He pasnuyarmces CyuecmeeHHo Mexdy cobol no t-kpumepuro npu

p < 0,05,

**KoHmponb — npopacmatowjue cemeHa Haxooamesi @ 100 m om JI3[T; onbim — npopacmarowjue cemeHa

HenocpedcmeeHHo nod J1311.
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Puc. 1. PacnpedeneHue cocmasnsouux MazHUmHoU UHOYKUUU MagHUMHo20 nons 8 obracmu J19[1-500
(HanpagneHus oceli KOOpPAUHaM noKasaHbl Ha 8EPXHeU Yacmu pucyHKa)

Ha pucyHke 2 npefcTaBeHO OTHOCWUTENbHOE
pacnpefeneH1e NpopoCTKOB MWEHWULb! N0 AfNHE
NepBOro NUCTa, HaXOAMBLUMXCS B TEYEHWe 7 CyT B
YCIOBWSIX PACCMOTPEHHOTO Bbile OnbiTa 6o
koHTpons. MOXHO BWAETb, YTO B KOHTPOIbHOM Ba-
pWaHTE Ha KPMBOW MMEOTCS ABa MakcuMyma, nep-
BbI1 PacnonoxeH B 0651aCT HWXe, a BTOPOi — B
obnact Bbllle cpegHux pasmepos 1-ro nucra (co-
OTBETCTBEHHO, Knacchl 4 v 9). Takon BuL OaHHOW
3aBMCUMOCTM MOXET O03Ha4YaTb HEO4HOPOAHOCTb
copTa nweHunubl KpacHosipckas 12 u cyliecTsoBa-
HWe B HEM [BYX (DEHOTUNMYECKN (1, BEPOSITHO, re-
HOTUMMYECKN) pasnuyatoLLMxcst nonynsaumin. B onbl-
T€ COXPaHSETCS Hannyme AByX BEPLUWH Ha KPUBOWA,
HO yKa3aHHble MOMynsUMM pearmpytoT Ha HW3Ko-

YaCTOTHOE 3MEeKTPOMArH1THoe norne no-pasHomy. C
OZHOM CTOPOHbI, MPOUCXOANUT CHIKEHUE JOMN Npo-
POCTKOB, MMEIOLMX pa3Mepbl Bbie CpegHux (B
OCHOBHOM nepexog 13 knacca 9 B knacc 6), ¢ apy-
roi — NOBbILLEHWE 40NN Manopa3MepHbIX MPopoCT-
koB (nepexod u3 knacca 4 B knacc 6). [pyrumu
croBamu, nog LencTBuMeM paccMaTpuBaemoro cu-
3U4eckoro (paktopa y MakCUManbHO PasBUTbIX
NPOPOCTKOB HabntoAaeTcs 3amMeTHas TEHAEHUMS K
WHrMGMPOBaHMIO POCTOBBLIX NPOLECCOB, a Y crnabo-
pasBUTbIX — TeHAeHUMs K ux ctumynsayun. OTtme-
TUM, YTO NpU 3TOM CPeaHas AnuHa 1-ro nucra y
paccmaTpuBaeMblX BapuaHToB Mexay coboi mano
oTnnyaetcs (cm. Tabn.).
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Puc. 2. OmHocumenbHoe pacnpedeneHue 7-Cymo4HbIX NPOPOCMKo8 nuweHuUb! KpacHospckas 12
no uHmepsaram 0nuH 1-eo nucma npu HaxoxdeHuu nod J13[1- 500 (onsim) unu e 100 M om Hee
(koHmporb). Mimepearsi OnuH 1-20 nucma npopocmkos coomgememaytom knaccam: 1-10 mm (1 knacc),
11-20 mm (2 knacc), 21-30 mm (3 kriacc) u m. 0. lNo ocu opduHam — Ao NPOPOCMKO8
8 coomeemcmeytouux Knaccax, %

B npoTWBONONOXHOCTb NOSYYEHHBIM B HACTOS-
LeM uccrnefoBaHWM pesynbTataM OTCYTCTBUS CY-
LLLeCTBEHHOIO BO3AENCTBIUS HA3KOYACTOTHOMO SMnek-
TPOMArHUTHOrO NoONs Ha cpegHue POCTOBblE MOKa-
3aTenu MonoAdblX pacTeHUn MNiIeHULbl B nuTepary-
pe YCTAaHOBMEHO KaK MOMOXMTENbHOE, TaK U OTpu-
LaTernbHOe BIMSHUE 3TOr0 (U3MYECKOro (hakTopa.
C ofHOM CTOPOHbI, HALEHO MOBBILIEHNE BCXOXeE-
CTW, YBENUYEHWE CbIPO MacChbl KOPHEN U ASIUHDI 7-
OHEBHbIX npopocTkoB sumeHs [10, 11], ¢ apyron —
NPOAEMOHCTPUPOBAHO YMEHbLUEHWE POCTa KOPHEN
y pacTeHunit ropoxa u 6obos [12, 13].

BuiBoabl

1. BenuunHa marHuTHOM uHAykumn nog J190M-
500 coctaBnsieT okono 50 MIC 1 CHMKAETCS NOYTH
[0 Hyns Ha paccTosHum oT Hee 6onee 70-80 m.

2. BnnsiHme anekTpoMarHUTHOO Mossi, MMeroLLe-
ro 3HavyeHue MarHUTHoOM uHaykumm 50 MIc, Ha BCXO-
KECTb CEMSIH MLUEHNL|bI, BENTMYMHY HaA3EMHOI Yac-
T Gruomacchl 1 KOPHEN, a Takke AnuHy 1-ro nucra
7-CyTOYHbIX NMPOPOCTKOB CTATUCTUYECKN HE AoKa3a-
HO. [Npn 3TOM Mo AEACTBUEM 3NEKTPOMArHUTHOIO
nons HabnoaaeTcs TEHAEHUMS K CHUKEHWIO [OMM
MaKkCUMasnbHO PasBUTLIX MPOPOCTKOB W NOBbILLEHME
[0 cnabopassuTbIX.
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3. Ha paHHuX aTanax passuTus MWEeHULbl H13-
KOYaCTOTHOE 3MeKTPOMarHWTHOE none, co3pgaBae-
moe J13 500, He ABnseTCA AnNs pacTeHWi cyLle-
CTBEHHbIM HeraTMBHbIM (HaKTOPOM.
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