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Anomauisn. Bemyn. I1i0 uac pobomu nodymosux enexmponpunadié 6 siKkocmi nooiuHo2o
NPOOYKMY 2eHepPyOMbCsl paoioxeuili, De3neurull piseHb SAKUX JIMIMYEMbCs CAHIMAPHO-2IeIEHITYHUMU
Hopmamusamu. Ilpome, 6Gionoziunum egexkmom Moxucymsv 80100imu [ NiONOpPocosi  pieHi
PAadioxeunb08020 BUNPOMIHIOBAHHS, WO 3d YMOBU MPUBANO20 GNIUSY MONCEe MAmu He2amueHi
HACHIOKU 011 300p0o8 st Jtoounu. Tomy, akmyanvholo € eepugixayis OilouuUx HOPMAMusis i
BU3HAYEHHS NPOCMOPOBUX MexC Oii Oi0NI02TUHO epheKmUBH020 padioxeunib08020 GUNPOMIHIOBAHHSL
810 n0OYMoBUX eleKMpOonpuLaoie Memooamu 6iomecmy8anHsI.

Mamepianu i memoou. Hacinusa mooenvnoi pociunu sumenio 3euyatinoeo (Hordeum vulgare)
npopowysanu 6 uawkax Ilempi na pizuiti eiocmani 6i0 Mouimopa Komn'romepa, no6ymogoco
menjiogeHmuaamopa abo Hacmineroi namnu. IloxasHuku enekmpuunoi ma MacHimHoOi HOYKYil
Paodioxeunb08020 SUNPOMIHIOBAHHS BI0 O3HAYEHUX NPULAOI8 BUHAYAIU 34 OONOMO2010 HPUNAOY
«KKMoon GM 3120». Ha 4 006y npopowyysauHs umipto8anu 00BHCUHY KOPEHI8 i enikomuiie
npopocmkis. Jlani ompumaHi HaA penpe3eHmamueHux o00’emax 6ubipok i € CcmamucmuyHo
docmosipHumu 3 gipocionicmio 0,05.

Pezynomamu 0ocnioxncenna. B pesynomami npogedenux 0ocniodxiceHvb 0)10 8CMAHOBIEHO,
wo: a) enekmpomazHimue noje 8i0 NOOYmMogux Npunadis, NOKAZHUK eleKMpUdHoi iHOYKYIT K020 He
nepesuwye eicieniuni nopmamusu (10-21 B/m; 0 mxTn), cnpusie 00cmosipHiti cmumyasyii pocmosux
npoyecieé y KOpeHie, ale He V enikomulié NpopoCmKie SUMeHI0; 0) eleKmpomacHimue noJe,
NOKA3HUK eleKMPUYHOL IHOYKYIL K020 3HaAyHO nepesuuye 2icicHiuni Hopmamusu (160-300 B/m; 0
mxTn), cnpuse 00cmogipHitl cmumyasayii pocmosux npoyecié K y KOpeHis, maxk i y enikomujie
NPOPOCMKIB SIUMEHIO; 8) eleKMpOoMAzHImHe noje 6i0 nobymoeux npuiadis, NOKA3HUK MASHIMHOL
IHOYKYIl siko2o nepesuwye eicieniuni nopmamusu (0 B/m; 0,33-0,54 mxTn), npuszeooums 00
00CMOGIPHOI CMUMYIAYIT POCMOBUX NpOYecie 8 KOPeHsAX NPOPOCMKIE sAUMeHto, 2) OOHOYdACHe
nepesuUeHHs CI2IEHIYHUX HOPMAMUBI8 5K 3a NOKA3HUKamu maeHimuoi (0o 0,64 mxTn), max i
enekmpuunoi inoykyii (00 70 B/m) cnpusie no0anbuomy nocuieHHo pocmosgoi 8i0nogioi Kopemis,
ane He enikomuiie NpopoCMKi8 MOOEIbHUX POCIUH, 0) HAOCIAOKe eleKmpoMacHimue noje 6io
nobymosux npunadie, Ha eiocmani, Ha axit npurad «KKMoony edxce ne peecmpye nokasHuxu
eneKmpuyHoi iHOYKyii, npu3e00UNMd 00 3AEHCHO20 610 PIBHS OCBIMIEHOCTI 2ANbMYBAHHS POCMOBUX
npoyecie y NpopoOCMKI8 AUMEHIO, WO CEIOYUMb. NPO OLIbU BUCOKY UYMIUBICIb HCUBUX OPSAHIZMIB
00 Oii eNleKMpPOMAcHIMHUX NOJI8, NOPIGHAHO 3 (DIBUYHUMU NPULAOAMU, NPO DI3HOCHPAMOBAHUL
POCMOBULL 6NIUE eNeKMPUUHUX NONI8 PI3HOI [HMEHCUBHOCMI, NpOo NIOBUWEHHS YYMAUBOCH
POCMOBUX NPOYECi8 Op2aHizMié 00 MEXHOLEHHUX eNeKMPOMACHIMHUX NOLI8 8 NPUCYMHOCMI
8UOUMO20 CIma.

Bucnoeku. Ilposedeni Oocniodicenus euasunu 0ioNn0ciuni  eghekmu  paodioxsuiboso2o
BUNPOMIHIOBAHHS, DIBEHb SIKO20 He Nepesuwye Oil4ux HOpMamueié 0. NnoOymosux npunaodis,
BCMAHOBUNU HEBIONOBIOHICIb MEXHIUHUX XAPAKMEPUCTNUK NPOMECMOBAHUX NPULAOI8 HeOOXIOHUM
PIiBHAM eKon02iuHOi be3neKu O/ CNONHCUBAYIE | NOKA3AIU MONCIUBICIb BUKOPUCTNAHHS POCMOBO20



Gimomecmy 01 GUABNEHHA €KOJNO2IYHO Oe3NeYyHUX BIOCMAHell MidiC eleKMPUYHUMU NOOYMOBUMU
NPpUIAOAMU [ KOPUCTMYBAYAMU.

Knwuoei cnosa: padioxsunvose GURPOMIHIOBAHHA, NOOYMOGI eleKmponpuIaou, pocmosull
gdimomecm, npopocmxu sumento Hordeum vulgare.

Beryn. CyuyacHa mroguHa [IOJHA —NIJJA€THCS  BIUIMBY  TEXHOT€HHOIO
€JICKTPOMAarHiTHOTO BUITPOMIHIOBAHHS PaJllOXBIJIBOBOTO J1aMa30Hy, sIKE BUHHUKAE SIK
NnoOIYHUNA MPOAYKT MiJ 4Yac poOOTH MOOYTOBUX 1 MPOMHUCIOBUX EJIEKTPONPHIIA/IIB,
CJIEKTPOTPAHCIIOPTY, JIHIK  enekTponepenad, Tomo. OcCkiIbkM B Mpoleci
(GYHKITIOHYBaHHS KWB1 KJIITHHU TE€HEPYIOTh BJIACHI HAJCIa0Ki paiOXBHUIIi, 30BHIIIHE
3MIHHE €JIEKTPOMAarHiTHE I0JI€ BIJAMOBIJHOIO YAacCTOTHOTO Jiala3oHy CIPOMOXKHE
BIUTUBAaTH Ha POOOTY KIITUH. Pe3ynpTaTw Takoro BIUIMBY 3ajeXaTh SK BiJl
napameTpiB  paJlOXBUILOBOTO  BUIPOMIHIOBAaHHA  (IHTEHCHUBHOCTI, YacTOTH,
TPUBAJIOCTI [I1i), TaK 1 BiJi BUAOBOI YYTIMBOCTI 1 OHTOT€HETHYHOI CTa/ii PO3BUTKY
opranizmis [1, 5, 12].

Yepes HeOe3neKy BIUIMBY TEXHOTC€HHUX PA/IIOXBUIIb Ha OpraHi3M JIIOJUHU Oyiu
pO3pO0JIEH] CaHITAPHO-TITE€HIYHI HOPMATHUBM, SAKUMHU TniependadeHl TIpaHuYHO
JOTTYCTUMI P1BHI MTOKAa3HUKIB €JIEKTPUYHOI Ta MarHiTHO1 IHIYKII1 €JIeKTPOMAarHiTHOTO
BUIIPOMIHIOBaHHS B 3aJI€KHOCTI B1Jl YaCTOTH 1 TpUBaIOCTI Ail nois [3-4]. 3a3Buyaii,
HOPMATHUBHI MOKA3HUKU JJI HECTIPUATINBUAX YHHHHKIB PO3PaXOBYIOTHCS, BUXOSTUH 3
PIBHSI MOIIKOKEHHS OpraHi3My BIAMOBIAHUMHE dakTopamu cepenoBuia. [Ipu mpomy
HE 3aBXIU BPAaXOBY€ETbCA TOM (haKT, 10 HU3bKI 103U OUTBIIOCTI (P13MYHUX (HAaKTOPIB,
AKl 1€ HE MAaloTh MONIKO/KYI0UOi Jii, CIPOMOXHI PETYISITOPHO BIUIMBATH Ha
(GYHKUIOHYBaHHS KJIITUH >KMBHX OPraHi3MiB, 10, 32 YMOBU TPHUBAJIOIL [I1i O3HAYEHUX
(bakTopiB, MOKE CTAHOBUTHU MOTEHI[IIHY HEOE3NEKY JIsl OpraHi3MiB.

Tomy, cCcbOrogHi aKTyaJbHUMH € JOCHI/DKCHHS OloJIOTIYHUX  e(eKTiB
PaZl0XBUJILOBOIO BUIIPOMIHIOBAHHSI, PIBEHB SIKOTO HE NIEPEBUIILYE J11F041 HOPMATHUBH,
ajie € JIOCTaTHIM IS PO3BUTKY BiAMOBimi Olomoriyaux cucreM. Cepea MOJIEIbHHUX
OpraHi3MiB, sIKI BHKOPUCTOBYIOTBCS [ Ol0T€CTyBaHHSA BIUIMBY TEXHOTEHHHUX
YUHHUKIB, BaXJIMBY POJIb BIAIIPalOTh POCIWHH, 1, 30KpEMa, POCTOBI (PITOTECTH Ha
MPOPOCTAHHS HACIHHS 1 PICT MPOPOCTKIB MOJEIbHUX pociuH. O3Ha4yeHi TecT-

CUCTEMHU € 3pYYHUMHU Yy BUKOPUCTAHHI 1 BACOKO 1H()OPMATUBHUMHU, OCKUIBKU POCITUHU
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€ BUCOKOYYTIMBUMH JI0 i1 Pi3MuHUX 1 XIMIYHUX (akTopiB cepenoBuia. Kpim toro,
JlaHl, OTPUMaHI Ha POCIMHHUX TECT-CUCTEMax JI00pe EKCTPAaIlONIOIOThCS Ha HIIll
MOJIEJIbHI CUCTEMH, 30KpEMa, Ha OpraHI3MH TBapHH 1 JIFOJIUHU.

VY 3B’S13Ky 3 BUIIE BUKJIAJIEHUM, METOIO HAIIOTO JOCIIIKEHHS OyJI0 afanTyBaTH
KJIACUYHUM  pOCTOBUM  (PITOTECT 1Jii MOXKJIMBOCTI OIIIHKK  O10JIOT14HOT  JTii
PaZlOXBUIILOBOTO BUIIPOMIHIOBAHHS B1Jl TOOYTOBUX MPHJIAJIIB 1 HACTYIHOI PO3POOKHU
peKOMeHaIId 1010 Oe3MeYHUX BiJICTAHEH MICIIE3HAXOKEHHS JIFOJJMHUA BiJTHOCHO
O3HAYEHUX MPHUIIAJIIB.

Marepiaim Ta Meroau. 3a JOMOMOIOI0 TECTEpa EIEKTPOMATHITHOTO IOJIS
«KKMoon GM3120», skuil peecTpye eNeKTpOMAarHiTHE BHUIIPOMIHIOBAHHS B
niama3zoHi yactor S5 Im - 3500 MIn, Oynu mnpoBeieHI 3aMipyd IMOKa3HUKIB
SJICKTPUYHOT Ta MarHiTHOI 1HAYKIIT HA Pi3HIA BIJCTaHI: a) BiJl MOHITOpa KOMI'TOTEPA,
BKJIFOUEHOT'O B MEPEXKY 1 KU 3HAXOAUBCS B PEKUMI «p0OOOTa» ab0 «BUMKHEHO»; O)
BiJI Mpalouoro mnodyroBoro TterioBeHTUIsATOpa «Ufessa»; B) Bl HACTIUIBHOT
JIaMITH, BKIIFOYEHOI B MEPEXKY 1 SKa 3HAXOAMWJIACAd B PEKHUMI «BUMKHEHO». 3a3BUYal
Tiri€EHIYHI HOPMAaTHBHU PalOXBUILOBOTO BUIIPOMIHIOBAHHS BCTAHOBIIOIOTHCS IS
KOXXHOTO Jiama3oHy 4acToT okpemo [3-4]. OmHak, OCKUIBKM IUCIUICH TMpuiamgy
«KKMoon GM3120» He BimoOpaka€ 4YacTOTHHUH PO3MOALT PaiOXBUILOBOIO
BUIIPOMIHIOBaHHS, SIKE TECTY€TbCA, B SKOCTI HOPMATUBIB OYyJM MPUUHATI JaHI,
3arporpamoBaHi B npuiaai: 40 B/M s moka3HUKa 1HAYKIT €IEKTPUIHOTO OIS 1
0,4 MxTn 175t MoKa3HUKA 1HIYKIIT MAarHiTHOTO MOJIS.

JIJisi BCTAaHOBJIEHHS BIUIMBY Ha >KHMBI OpPraHi3MH €JIEKTPOMArHiTHUX MOJIIB, L0
TCHEPYIOThCS O3HAYCHUMHU TIpuiajamMu, HaciHHA suMeHto (Hordeum vulgare)
npopoinyBanu B yamkax [lerpi Ha pi3Hil BiACTaH1 B MPWJIAJIIB MPU TeMIepaTypi
+24°C 1 cBiTnoBoMy pexumi 12 rox cBitio / 12 rox tempsiBa abo 24 rox tempsisa.
Excriosuris gamox [letpi: a) mepen MOHITOpOM KOMIT'IOTEpa CTAHOBMIIA HE MeHIIe 12
roJi Ha 100Yy; 0) rmepes TeIITOBEHTHIIATOPOM - HE MEHIIe 9 ToJ1 B CBITJIMI Yac 100U, B)

nepei HaCTUILHOIO JaMIIOK0 — MPOTIroM 4-X 110 eKCIIEpUMEHTY.



Ha 4 noGy mnpoporyBaHHS BHUMIPIOBAIM JOBXKWHY KOPEHIB 1 EMIKOTUJIIB
npopocTkiB. KinbKicHI JlaHI OTpHMaH1 Ha PENpe3eHTaTHBHUX 00’emMax BHOIPOK 1 €
CTaTUCTHUYHO JAOCTOBIPHUMHU 3 BiporiaHicTio 0,05.

PesyabTatun  gocaimxkenHsi. I[lpoBemeni 3amipu  TMOKAa3HUKIB  IHIYKITI
€JIEKTPOMArHiTHOTO TMOJsl TOKa3ajdu MEepPEeBUILEHHs TIrl€HIYHMX HOpPMAaTHBIB 3a
eJIEKTpUUHOIO cKIaa0Bot0 (160-300 B/m npu Hopmatusi 40 B/m) Ha Bincrani 0,25 m
B1JI MOHITOPY KOoMIT' foTepa (B poOouUiil 30H1 po3TailyBaHHs KiaBiaTypu). [Ipu mpomy
pocToBHM (ITOTECT BUSBUB CTATUCTUYHO JOCTOBIpHE 30UIBIIEHHS CEPeaHbOI
JIOBKMHM SIK KOPEHIB, TaK 1 €MIKOTUJIIB MPOPOCTKIB MOJIETLHUX POCIHH (Tadu. 1).

Ha Bigcrani 0,75 M Bii MOHITOpPY KOMIT'IOT€pa TOKA3HUKU EJIEKTPUYHOI
IHAYKLI1 MO ICTOTHO 3HU3WIKCS 1 HE NepeBulyBaiu Aitoul Hopmatusu (10-21 B/m
npu HopmaTuBi 40 B/M), mpu mboMy ns KOPEHIB TPOPOCTKIB OYyJIO0 BHSBIICHE
JIOCTOBIpHE 3OUIBIICHHS CEPEeAHBbOI JOBXKHHU. TakuM YHWHOM, €JEKTPOMAarHiTHE
BUIIPOMIHIOBaHHS, TOKAa3HUKHU E€JIEKTPUYHOI 1HIYKUII SIKOTO HE MEePEBUUIYIOTh A1H0Yl
HOPMATHUBH, € OIOJIOTIYHO AaKTUBHMM 1 32 YMOB TPUBAJIOrO BIUIMBY MOXE MaTu

HETaTUBHI HACIIAKU JIJISl 3]I0POB 51 JTFOJIEH.

Ta6mauus 1.
BrnuB BigganeHocTi Bil MOHITOpa KOMIT'FOTEpa Ha POCTOBI MOKAa3HUKHU MPOPOCTKIB SUYMEHIO.
Bincranp no | [mgykiis enextpuda- | JlopxuHa KopeHiB, | JIOBXKHWHA MIKOTHIIIB,
MOHITOpa HOTO 10J1s1, B/M: MM + Sx-tst MM + Sx-tst
1,5m 0 B/m 40,24 + 3,03 33,92+ 3,25
0,75 m 10-21 B/m 45,03 +3,15%* 35,63 +4,43
0,25 m 160-300 B/m 46,44 + 3,68* 39,57 +3,36*

* - ;maHl JOCTOBIPHO BIAPIZHSAIOTHCA BiJ 3HA4Y€Hb A Biactadi 1,5 M 10
MOHITOpa KoMmm'torepa. CBITIOBHI peXuM MpoporryBadHs: 12 rox cBitio / 12 ron

TEeMpsIBa.

BumiproBaHHs TMOKa3HMKIB 1HAYKI] €JIEKTPOMAarHiTHOrO TIIOJis BiJi OOKOBOI
CTIHKH TIPAIfOI0du0oro MoOYyTOBOTO TEILIOBEHTH/IATOpA Ha BiacTtadi 0,5 M BHUSBHIIO
MEPEBUIIICHHS HOPMAaTHBIB 32 MAarHiTHOIO ckianoBoro mons (mo 0,54 mxTn mpu

Hopmatusi 0,4 MxT1), mpu HyJILOBUX MOKa3HUKAX 1HAYKIIT elekTpudHoro noss. [Ipu



IIbOMY POCTOBHH (hITOTECT ITOKAa3aB JOCTOBIpHE 301IBIICHHS CEPEIHBOI JTOBKUHH
KOPEHIB MPOPOCTKIB, ajie — BIICYTHICTh POCTOBO1 BIJIMOBI/I €MIKOTUIIIB (TabII. 2).
bing 3amHBOI CTIHKM TEIUIOBEHTWIIATOpa Ha Biactani 0,5 M mpunaj moka3as
MIEPEBUIIICHHS TITIEHIYHUX HOPMATHBIB K 3a enekTpuuHoio (60-70 B/m), Tak 1 3a
MarHiTHOW0 (710 0,64 MKTi) CKIag0BOIO TMOJIS, 110 CYIPOBOKYBAJIOCS 301IBIIICHHSIM
HIBUAKOCTI POCTY KOPEHIB MPOPOCTKIB MOPIBHIHO 3 YyMOBaMHU MEPEBULIECHHS
TIrIEHIYHOTO PIBHS JIMIIE 3a MArHITHOK CKJIaaoBoro mossi. [Ipu 1ioMy pocToBi
napaMeTpy eMmiKOTUIIIB MPOPOCTKIB 3aTUIIAIKUCS HE 3MIHHUMH.
Tabanus 2.

BruiuB migBMIEHUX PiBHIB IHAYKIII Mar#iTHOro i eIEKTPUYHOIO MOJIB Bix

IMpafnrorvoro HOGYTOBOFO TCIUIOBCHTUWIATOPA HA pOCTOBi IIOKa3HUKHN HpOpOCTKiB SYMCHIO.

PosramryBanHs i Iaaykiis maraiTHoro | JloBxkxuHa JloBxxnHa
BIJICTaHb 710 Tero- | (MKTi) 1 enexTpuy- KOPEHIB, MM =+ EMIKOTUIIIB, MM +
BEHTWISITOPA, M: Horo (B/m) nosis: Sx-tst Sx-tst

nepeHs CTIHKa, 0 MxTm; 60,43 + 3,06 4528 +2,24
1M 0 B/™m

OOKOBa CTIHKA, 0,33-0,54 mxT; 65,32 +4,02* 46,02 + 2,47
0,5Mm 0 B/™m

3aJHs CTIHKA, 0,25-0,64 MxTmx; 72,05 £ 5,31** 46,51 +4,45
0,5Mm 60-70 B/™m

* - MaH1 IOCTOBIPHO BIAPI3HSIOTHCS BiJI pOCTOBUX MapaMeTpiB, OTPUMAHUX i
yac BHPOILYBAaHHS HACIHHA NpPH KOHTPOJBHUX 3HAYEHHSX MOKA3HUKIB I1HAYKIT
enektpuuHoro 1 marnitHoro mnomiB (0 mxTm; 0 B/m). ** - gani moctoBipHO
BIJIPI3HSIOTHCSA BiJl pOCTOBHX MMapaMeTpiB, OTPUMAHUX IIi]] Yac BUPOIIYBaHHS HACIHHS
IpU MOKa3HMKaX 1HAYKIiT Mar"itHoro nods 0,33-0,54 mMxTin 1 Hy/lIbOBUX 3HAUEHHAX

THIYKIT eJeKTpUIHOTO 1mosist. CBITIOBUHM PEKUM MPOPOINYBaHHS: 24 TOJ TEMPsIBA.

BumiproBaHHS TIOKa3HUKIB EJIEKTPOMArHiTHOTO 1o Ol  MiJCTaBKU
HEMpaIoyv0i HACTIILHOT JIaMIIH, BKIIIOUEHOI B MEPEXKY, MTOKA3aJI0 BUCOKHUI PiBEHb
THYKIT enexkTpuyHoro nois (58-64 B/m). Onnak, Bxe Ha Bijactani 0,12 M Big lammnu

MOKA3HUKHU 1HIYKIIT eIeKTPUYHOro mojsi ctaHoBwiM 3-9 B/M, a Ha Biactani 0,3 M -



Oynu HympoBUMH (sik 1 Ha Binmcrani 1,0 M 1 2,0 m). 3a pe3ynbratraMu POCTOBOTO
ditoTecTy npu pexkumi BUpoIryBaHHs 12 ron cBiTio / 12 rox TempsiBa 1 KopeHi, i
ENIKOTWJII IPOPOCTKIB SUMEHIO MOKAa3ajly YYTIUBICTh /10 E€JIEKTPUYHOI CKIIAJI0BOT
TIOJISI HETIPAIIOI0YOi 1 BKIIFOYEHOI B MEPEXKy HACTUIbHOI Jammu: Ha BiAcTadi 0,3-1,0 m
B/l JIAaMITU JIaHE T0JIe 3A1MCHIOBAJIO raIbMYIOUHI BITUB Ha PICT MPOPOCTKIB, TO1 SIK
npuiaja Bxke Ha Bijctani 0,12 M BiJl J1aMu J1aHe MOJie HE PEECTPYBAB, LIO CBIIYUTH
npo  OLIBII  BHUCOKY  YYTJIMBICTH CKJIaJIOBOIi

POCIIMH 10  €NeKTPUYHOL

€JIEKTPOMArHiTHOTO TMOJIsSl HOPIBHSIHO 3 BUKOPUCTAHUM B POOOTI (DI3UYHUM MPUIIAJIOM
(Tabm. 3).
Tabnauus 3.
BruiuB BiigajieHOCTi BiJi HENPAaLI0I04Y0] BKJIOYEHOI B €JIEKTPUYHY MEPEKY
HACTIJILHOI JIAMIIM HA POCTOBI MOKA3HUKH MPOPOCTKIB AYMEHIO, BUPOIIYBAHNX

B ymoBax 12 roa cBitiio / 12 rox rempsBa.

Bignanenicts Big namnu: | JloBkHHA KOpeHiB, MM = | JIOBJ)KHHA €MIKOTUIIIB, MM
Sx-tst + Sx-tst
0,3 M 28,80 + 4,04 45,73 £3,73
1,0 Mm 37,80 + 3,73* 44,63 + 3,59
1,5M 4526 +4,57¢ 52,11 £4,57*
2,0 M 46,96 + 4,66 50,44 + 4,04

* - MaH1 JOCTOBIPHO BIiJPI3HSIIOTHCS BiJl 3HA4eHb JuIs Bijgctani 0,3 M Bijg jJaMmu; 4 -
JIaH1 TOCTOBIPHO BIJIPI3HSIOTHCS BiJ 3HAaYeHb JJ1s1 BiacTaHi 1,0 M Bij Jlammu.

AHaJi3 JNTepaTypHUX JaHUX TOKazaB, IO YYTJIHUBICTh OpPraHi3MiB 1O
TEXHOT€HHUX EJIEKTPOMArHiTHUX TOJIB MiABHUILYETHCA B MPUCYTHOCTI BUAMMOIO
cBiTina. [IpoBemeHi HamMH MOCHIDKCHHS MIATBEpAWIN JaHUN (EHOMEH: TMpu
BUPOILYBaHHI B yMOBaxX IOCTIMHOI TeMpsBM Bxke Ha BiicTani 1,0 M Big jammnu
CepellHs JOBXKMHA KOPEHIB CTaOuII3yBaacs; TOAl K BUPOUIYBaHHS IMPOPOCTKIB MPHU
pexumi 12 rox ceitio / 12 rox tempsiBa 1 Ha Bijgctani 1,0 M Big jJaMmu Bce e
MOKa3aj0 TMPUTHIYEHHS POCTY, B MOPIBHSHHI 3 OUIbII BUIIAJIEHUMH BIJl JaMIIU
npopoctkamu (1,5 m 12,0 m) (Tabm. 4).

Kpim TOro, mpu pexuMi BHUPOIIyBaHHS B TIOCTIHHIA TeMpSBl EMIKOTHII
IPOPOCTKIB SUYMEHIO B3araji He MOKa3aldh YyTJIHMBOCTI JO €NEeKTPHUYHOI CKIAJA0BO1

6



MOJII, IO CTBOPIOETHCSA HEMPAIIOIOYOI0 HACTIIBHOK JIAMIIOI, BKJIIOYEHOIO B
Mepexy. Tofil sk BupolryBaHHs B yMoBax 12 roj cBiTio / 12 rox TeMpsiBa 103BOJIHIIO
BUSIBUTH PICT-TAIBMYIOUNN €()EKT BKIIOUEHOT B MEPEKY HEMPAIOr4Y0i HACTUTLHOT
JIaMTTY 1 Ha PO3BUTOK C€TIKOTHIIIB.

Taoanus 4.

BnnuB BigaaneHocTi Bl HEMPALIOI0U01 BKIIOYEHOI B €JIEKTPUYHY MEPEKY HACTIIIbHOL

JIaMIIHM Ha POCTOBI MOKA3HUKHU MPOPOCTKIB SYMEHIO, BUPOIIYBaHUX B YMOBaX MOCTIHHOT TEMPSBU.

Bingmanenicts Bix nammu: | JloBkKrWHA KOpeHiB, MM = | JIoBJKMHA €MIKOTHIIIB, MM
Sx-tst + Sx-tst
0,3 M 43,92 +4,39 48,59 + 3,54
1,0 m 53,56 £ 4,72* 48,52 + 3,32
1,5m 51,87 £4,51 50,03 + 3,40
2,0M 53,76 £4,79 47,35+ 4,12

* - maHi TOCTOBIPHO BIAPI3HAIOTHCS BiJl 3HaYeHB IS BiAcTadi 0,3 M.

Crnin BiA3HAUMTH, 11O MPU PEeXUMI BHpomryBaHHsS 12 rox csitio / 12 ropg
TEMpsIBa CepeHs JOBXKMHA KOPEHIB MPOPOCTKIB Ha BijacTaHl 2,0 M Bl jdamnu Oyia
JIOCTOBIPHO MEHIIIE, HDK TIPU PEXKUMI BUPOITYBaHHS B TOCTIHHIN TempsiBi: 46,96 +
4,66 mm 1 53,76 £ 4,79 MM, BianoBigHO. TakuM YUHOM, €JIEKTPOMArHiTHE IOJIE,
CTBOPIOBaHE BUANMHUM CBITJIOM, IPUTHIYYE POCTOBI mpoliecu B kopeHsax. [locuneHus
picT-raibMyouoro edekTy npu HaOMMKEHHI MPOPOCTKIB JO  HEMparowdoi
BKJIFOUEHOI B MEpEeXXYy HACTUIbHIN Jammi, CBIIYUTH MPO TE€, IIO MOJie, CTBOPIOBAHE
III€I0 JIAMIIOI, 3IIACHIOE CHHEPTeTUYHUN 3 BUAMNMHUM CBITJIOM e(QeKT Ha pICT
IPOPOCTKIB.

Takum urHOM, pe3yJbTaTH MPOBEACHUX EKCIIEPUMEHTIB, CBIIUaTh MPO TE, IO
CJICKTPOMArHiTHE T0JIe BiJi MOOYTOBUX NPWIJIAAIB BOJIOJIE O10JOTIUHOK €10, sKa
CWJIbHIILIE MPOSIBISETHCS B IPUCYTHOCTI BUJIUMOTIO CBITJIA, 1 IO XPOHIYHA €KCIIO3UIIIS
CIOKMBa4diB HAa TMOJSIX JAHOTO THUIYy TOTEHI[IHHO MOXE BIUIMHYTH Ha
(GyHKIIIOHYBaHHS OpraHi3My JIFOAUHHU.

OOroBopeHHss OTpUMaHUX pe3yJbTatiB. Bigomo, 1m0 pociuHU €
BUCOKOYYTJIUBUMH JI0 €JIEKTPOMArHITHOTO BHIPOMIHIOBAHHS PaJdiOXBHIHOBOTO

niama3ony [6, 8-9]. Cepen npupoaHUX HKEpesl paiioOXBUIHOBOTO BUIIPOMIHIOBAHHS
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JUTSL POCITMH HAMOUIBII BaKJIMBUM € PaJiOXBWIbOBE BUMpoMiHIOBaHHS CoHIls [2], sike
KOXXHOTO PaHKy HAJIXOJIUTh JI0 TIOBEPXH1 3eMITl paHillle, HI’ CBITJIOBI TPOMEHI (uepe3
BHUCOKY NPOHUKHY 3/IaTHICTh PaJlOXBWJIb 1 IX MEHIIE pPO3CIIOBAHHS IMOPIBHSHO 13
CBITJIOBUMHU XBWJISAMH). PerynsTopHHI BIUIMB TaKOTO BUIPOMIHIOBAHHS CIIPHUSIE
aKTUBAIlll O10JIOTTYHUX MPOIIECIB Y POCIHUH JO0 TOYATKYy CBITJIIOBOI'O JHS, III0 CTBOPIOE
aJIalTHUBHI IEpEeBaru pociiMHaM, 30KpeMa, B MPOLEC] KOHKYPEHIIiT 3a CBITJIO.

Kpim Toro, orpumani Beaubois E. 3 koneramu (2007) nmani mokaszaiu, IO
PalOXBUIILOBE BUIPOMIHIOBAHHS, napameTpu SAKOTO BIJIMOBIAAIOTH
BUIMIPOMIHIOBAaHHIO BiJi MOOLIRHOTO TenedoHy, CIPOMOXKHE BHUKIHUKATH Tepeaaqy
CUTHAJIIB 1 aKTUBYBAaTU y POCIUH TOMATy EKCIPECiI0 TEHIB, SKi 3a0e3Me4yroTh
PaHbOBY BIJINOBI/Ib KJIITUH pociauHu [7]. Pe3ynbTaTu 1bOTO AOCHIIXKEHHS CBiAYaTh
po Te, MO EJIEKTPOMAarHiTHE BUIPOMIHIOBAHHS Pa/liOXBUIHOBOTO JiaMa30Hy MOXKE
BUKOPHCTOBYBATHUCS POCIMHAMH JIJII CHCTEMHOI Iepeadi CUTHAJIB, 30KpeMa, Tpo
TpaBMYBaHHS POCIHUHHU.

TakyuM 4YMHOM, TPUPOJIHE PaTIOXBWIHOBE BUIPOMIHIOBAHHS CIIPOMOKHE
PETYJISATOPHO BILUIMBATH HA POCIMHHUMA OPTaHi3M, 4epe3 aKTHUBAIlil0 a00 rajJbMyBaHHS
neBHUX Olosioriunmx mporeciB. [Ipu boMy XapakTep BIAMOBIAI POCIUHU 3aJICKUTH
B1JI BUJIOBO1 ITPHUHAJICKHOCTI POCIIMHH, B1JI YaCTOTHOIO Jialla30Hy PajiOXBHUILOBOIO
BUMPOMIHIOBaHHS, HOro 1IHTEHCUBHOCT1 1 TPUBAJIOCTI HaIXOKCHHSI
eJIEKTpOMarHiTHoro curuany [8, 10-11].

OnHuM 3 HAMBaXIUBIMIMX MPUHIUIIB OI0TECTYBaHHS € MIAXiJ, 3TITHO SKOTO
OyIp siKke BIOXWICHHsS B 010JI0T1i MOJEIBHOrO OpraHi3my (sSik y OiK raJbMyBaHHS
MPOIIECiB, TaK 1 y OIK CTUMYJIALII TMPOIECIB) € CBIIYEHHSIM CTPECOBOTO BIUIUBY
YMHHUKA, SIKHA KOHTPOIIOETHCSA. 30KpEMa, CTUMYJIAIlS TPOIECIB PO3TIAIAETHCS SIK
OJIMH 3 €TamiB PO3BHUTKY CTPECOBOI peakiiii OyJp-SKOro OpraHiaMy (4u OpraHizMy
TBapHUHU, YU - POCIIMHHU).

Takum YmHOM, BHSBICHAa HAMH POCTOBAa BIAMOBIAH MOJEIHHUX POCIWH Ha
NPUCYTHICTh  MIJBUIICHUX PIBHIB €JIEKTpUYHOI ab0 MarHiTHOI  CKJIaJ0BOi
TEXHOTEHHOTO €JIEKTPOMArHiTHOrO TMOJs CBIAYUATH MPO HASBHICTH O10JIOTTYHOIO

BIUIMBY O3HAYEHUX pIBHIB BUIPOMIHIOBAHHS 1 NPO MOKJIMBICTh BUKOPUCTAHHS



MPOCTOTO Y 3aCTOCYBaHHI POCTOBOTO (DITOTECTYy JUIsl BHUSIBICHHS MPOCTOPOBUX MEK
MOTEHIITHO HEeOEe3MeYHOro BIUIMBY MIJABUIIEHOTO PIBHA E€JIEKTPOMArHITHOTO
BUIIPOMIHIOBaHHS B1J NOOYTOBUX MPUIAIIB 1 KOMII FOTEPHOI TEXHIKH.

TpuBasa HEKOHTPOJIbOBAHA il PETYJSTOPHOTO UYMHHHWKA MOXE MaTu
HerependadyBaHl HACTIAKK sl (PYHKIIOHYBAHHS JKMBOTO OpraHi3my, II0 TMTOBUHHO
OyTH BpaxOBaHHMM 30KpEMa, 3 OTJIsly Ha MIOJACHHY 0araToroJuHHy poOOTy OaraThox
JIOJEH 3a TEepCOHAIBHUMHU KOMITIOT€paMHu, Ha TpUBalIy poOOTy mOOYyTOBHUX
TEIJIOBEHTHJIATOPIB B3UMKY 1 T.H. KpiM TOro, BaKJIMBUM PE3yJIbTATOM IPOBEICHOTO
JOCITIIKEHHSI € BCTAHOBJICHHSI TOTO (DaKTy, 110 MOTEHIIHHY HEOE3MeKy Uil 3I0pPOB’ s
JIOJJMHU MOKE€ CTAHOBUTH HAaBITh MNPWIAJ, SKUM HE TMpaIioe, aje 3aIUIIAETHCS
BKJIIOYEHUM B PO3ETKY (30KpeMa, KOMIT'IOTep, HACcTUIbHA jamma). Po3ranryBaHHS
TaKuX TPWIAAIB OUIA JIKKAa MOXKE CTAHOBUTH 3arpo3y IJisi 3I0pPOB’S JIFOJIUHH,
OCKUJIBKM TPOTITOM 7-8 TOJAWH HIYHOTO CHY BOHA MiAJISITa€ BIUIMBY MiABUIEHUX
PIBHIB paJll0XBHUJILOBOI'O BUIIPOMIHIOBAHHS.

Ha mincraBi pe3ynbTaTiB MPOBEACHUX JIOCHIIKEHb, HAMH IPOIMOHYETHCS
BUKOPHCTOBYBaTH TECT «MPOPOCTAOYE HACIHHS POCIMH» JUIsl  BUSBICHHS
IIPOCTOPOBUX MEX HPHUCYTHOCTI 010J0TIYHO e()EKTUBHOTO  PaJliOXBHIBOBOTO
BUIMIPOMIHIOBaHHS BiJi MOOYTOBUX MPWJIAMIB 1 KOMIT IOTEpHOI TexHiku. [Ipu mpomy
JIOCTOBIPHE BIAXWUJIEHHS POCTOBHMX IMApaMETPIB MOJEIbHUX POCIHH B MPUCYTHOCTI
SJICKTPUYHUX TPUIATIB B MOPIBHSHHI 3 KOHTPOJILHUMHU BapiaHTamMu Oyje CBIIYUTH
PO HasIBHICTH ()OHOBOTO PaJAI0XBUILOBOTO BUIIPOMIHIOBAHHS, IHTEHCUBHICTD SIKOTO,
MMOTEHIIIITHO, MOKE BUSIBUTHUCS HEOC3IICUHOIO IS JTIOAUHH.

BucHoBku. B pe3ynbpTari npoBeeHUX JO0CIIKEHb OYJI0 BCTAaHOBJICHO, IO Q)
€JICKTPOMAarHiTHE MoJie BiJ MOOYTOBUX MPUJIAAIB, MOKA3HUK €JIEKTPUYHOI 1HAYKIIIT
AKOTO He TepeBulnye Tririeniuni HopmatuBu (10-21 B/m; 0 wmxTn), cnopuse
JIOCTOBIPHIM CTUMYJIAIII POCTOBUX TMPOIECIB Yy KOPEHIB, ajié HE Yy ENiKOTUJIIB
MPOPOCTKIB SUMEHIO; 0) €JIEKTPOMArHiTHE MOJe, MOKAa3HUK EJIEKTPUYHOI 1HIYKIIIT
SKOTO 3HAYHO TepeBuInye TirieHiyni HopmatuBu (160-300 B/m; 0 mxTn), cnpuse
JIOCTOBIPHIM CTUMYJIALII POCTOBUX MPOLECIB SK y KOPEHIB, TaK 1 y EMIKOTUJIIB

MPOPOCTKIB SUYMEHIO; B) €JIEKTPOMArHITHE MOJI€ Bl MOOYTOBUX MPUIIAJIIB, MOKA3ZHUK



Mar”iTHOi 1HAYKIi sikoro mepeBuilye TirieHiyHi Hopmarusu (0 B/m; 0,33-0,54
MKT1), MPU3BOAUTE JO JOCTOBIPHOI CTUMYJISAIT POCTOBUX IPOIIECIB B KOPEHSX
IPOPOCTKIB SYMEHIO; I') OJHOYACHE IMEPEBULIEHHS TIr€HIYHUX HOPMATHUBIB SIK 32
nokasHukamMu Mar"iTHoi (1o 0,64 MxTi), Tak 1 enextpuunoi iHAYKIT (10 70 B/M)
CIpUsi€ TMOJATBIIIOMY MOCHJICHHIO POCTOBOI BIJIMOBIJII KOPEHIB, ajie HE EMIKOTUIIB
MPOPOCTKIB  MOJCJIBHUX POCIHH; J) HAJACIa0Ke eJIEeKTPOMAarHiTHE TI0J€ BiJ
noOyTOBHX MpHJIAJIIB, Ha BiAcTaHl, Ha skii mpuian «KKMoon» Bxe He peecTpye
MOKA3HUKH €JIEKTPUYHO1 1HIYKII11, TPU3BOJAUTH JO 3aJI€KHOTO BiJl PIBHS OCBITJICHOCTI
raJIbMyBaHHsSI POCTOBUX IPOIIECIB Y MPOPOCTKIB SUYMEHIO, IO CBIAYUTH: PO OLIBIIT
BHUCOKY UyTJIMBICTh KUBUX OPTaHi3MiB JI0 Jli €JIEKTPOMArHITHUX TOJIB, MOPIBHSHO 3
GI3MYHUMH OpUiafamMu; OpO PIZHOCHPSMOBAHUN POCTOBUM BIUIMB €JIEKTPUYHUX
MOJIIB PI3HOI 1HTEHCUBHOCTI; TPO MIiABUIICHHS YYTIWBOCTI POCTOBUX IMPOIIECIB
OpraHi3MiB JI0 TE€XHOT€HHUX €JEKTPOMArHiTHUX MOJiB B MPUCYTHOCTI BUIUMOIO
CBITJIA.

[IpoBeneHi moCHiPKEHHS BHSABUIM O100T1YHI  e(PEeKTH PaioXBUILOBOTO
BUIIPOMIHIOBaHHS, PIBEHb SKOTO HE MEPEBUIIYE JIIFOUMX HOPMATHUBIB VISl TOOYTOBUX
MPWIAJIB, BCTAHOBUIU HEBIAMOBIJHICT, TEXHIYHUX XAPAKTEPUCTUK MPOTECTOBAHMX
MpUIaAiB HEOOX1THUM PIBHSIM €KOJOTIUHOI O€3MeKH I CIIOKMBAUIB 1 TOKa3aJIH
MO>JIMBICTh BUKOPHUCTaHHS POCTOBOrO (PITOTECTY I BUSBIEHHS €KOJOTIYHO
Oe3nmeyHnx  BIACTAHEH MK  CJICKTPUYHUMH  TOOYTOBUMHU  TNpWIaJgaMu 1
KOPUCTYBavYaMH.

Jlireparypa:

I. borarmna H.M., Illelikuna H.B. BiuusiHMe aMIUIUTyJbl W YacTOTHI
KOMOWHUPOBAHHOTO MAarHUTHOTO TIOJISI HA TPABUTPOIMYCCKYIO PEaKIMI0 PACTCHUHA U
HU3KOYACTOTHOE JJIEKTPOMAarHUTHOE H3Iy4YeHHE, TEHepUpPyeMoe MMH B Tpoliecce
pocta // COopHUK M30paHHBIX TpyI0oB V MexayHapoaHoro konrpecca «Ciabbie u
cBepxciabdble MoJsi U U3IydYeHHUsl B OUOJoruu U Meauuuuae». http://www.biophys.ru/
archive/congress2009/pro-p23.pdf.

2. Nznyuenne ComnHila, 3JeKTPpOHHBIN pecypc. Pexxum moctymy: http://geoman.

ru/books/ 1tem/f00/s00/z0000101/st024 .shtml.

10


http://www.biophys.ru/%20archive/congress2009/pro-p23.pdf
http://www.biophys.ru/%20archive/congress2009/pro-p23.pdf

3. CanlluH 2.2.4/2.1.8.055-96. DnekTpoMarHWTHbIE W3IYUYEHUS PaTUO-
yactotHoro auanazona (OMU PY). Canurtapasie npaBuna u Hopmbl. (http:/
www.vashdom.ru/sanpin/224 218055-96/).

4. Canllin 3.3.6.096-2002 «/lepxaBHi caHiTapHI HOPMH 1 TIpaBUiIa Ipu poOOTI 3
JuKepesaMu €1eKTPOMArHITHUX TOJIIBY.

5. Twpac X.II., IlerpoBa O.H., MsakumeBa C.H., Acnanugu K.b.
buonorudeckue 3¢ dexThl cIadbIX MArHUTHBIX IOJIEH: CPaBHUTEIbHBIM aHAIM3 //
dynpamenTanbHbie uccneaoBanus. — 2014. — Ne 12 (wacts 7). — C. 1442 - 1451.

6. Balmori A. Electromagnetic pollution from phone masts. Effects on wildlife //
Pathophysiology. — 2009. — Vol. 16(2-3). — P. 191 - 199. doi: 10.1016/j.pathophys.
2009.01.007.

7. Beaubois E., Girard S., Lallechere S., Davies E., Paladian F., Bonnet P.,

Ledoigt G., Vian A. Intercellular communication in plants: evidence for two rapidly
transmitted systemic signals generated in response to electromagnetic field

stimulation in tomato // Plant Cell Environ. — 2007. — Vol. 30(7). — P. 834 - 844.

8. Halgamuge M.N. Review: Weak radiofrequency radiation exposure from

mobile phone radiation on plants // Electromagn. Biol. Med. — 2017. — Vol. 36(2). —
P. 213 - 235. doi: 10.1080/15368378.2016.1220389.

9. Khan M.D., Ali S., Azizullah A., Shuijin Z. Use of various biomarkers to
explore the effects of GSM and GSM-like radiations on flowering plants // Environ.
Sci. Pollut. Res. Int. —2018. — Vol. 25(25). — P. 24611 - 24628. doi: 10.1007/s11356-
018-2734-3.

10. Tkalec M., Malaric K., Pevalek-Kozlina B. Influence of 400, 900, and 1900

MHz electromagnetic fields on Lemna minor growth and peroxidase activity //
Bioelectromagnetics. — 2005. — Vol. 26(3). — P. 185 - 193.

11. Vian A., Davies E., Gendraud M., Bonnet P. Plant Responses to High
Frequency Flectromagnetic Fields // Biomed. Res. Int. — 2016. — Vol. 2016:1830262.
doi: 10.1155/2016/1830262.

11


https://www.ncbi.nlm.nih.gov/pubmed/26981524
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bonnet%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26981524
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gendraud%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26981524
https://www.ncbi.nlm.nih.gov/pubmed/?term=Davies%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26981524
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vian%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26981524
https://www.ncbi.nlm.nih.gov/pubmed/15768427
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pevalek-Kozlina%20B%5BAuthor%5D&cauthor=true&cauthor_uid=15768427
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malari%C4%87%20K%5BAuthor%5D&cauthor=true&cauthor_uid=15768427
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tkalec%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15768427
https://www.ncbi.nlm.nih.gov/pubmed/30030756
https://www.ncbi.nlm.nih.gov/pubmed/30030756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shuijin%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=30030756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Azizullah%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30030756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ali%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30030756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khan%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=30030756
https://www.ncbi.nlm.nih.gov/pubmed/27650031
https://www.ncbi.nlm.nih.gov/pubmed/?term=Halgamuge%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=27650031
https://www.ncbi.nlm.nih.gov/pubmed/17547655
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vian%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17547655
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ledoigt%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17547655
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bonnet%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17547655
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paladian%20F%5BAuthor%5D&cauthor=true&cauthor_uid=17547655
https://www.ncbi.nlm.nih.gov/pubmed/?term=Davies%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17547655
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lallechere%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17547655
https://www.ncbi.nlm.nih.gov/pubmed/?term=Girard%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17547655
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beaubois%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17547655
https://www.ncbi.nlm.nih.gov/pubmed/19264463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balmori%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19264463

12. Yost M.G., Liburdy R.P. Time-varying and static magnetic fields act in

combination to alter calcium signal transduction in the lymphocyte // FEBS Lett. —

1992. — Vol. 296(2). — P. 117 - 122.

Abstract. Introduction. During the operation of household appliances, radio waves are
generated as a by-product, the safe level of which is limited by sanitary and hygienic standards.
However, subthreshold levels of radio waves also can have biological effect that under the
condition of long influence can have negative consequences for human health. Therefore, it is
important to verify the current standards and determine the spatial boundaries of biologically
effective radio radiation from household appliances by biotesting methods.

Materials and methods. The seeds of the model plant of barley (Hordeum vulgare) were
germinated in Petri dishes at different distances from a computer monitor, household fan heater or
table lamp. Indicators of electrical and magnetic induction of radio wave radiation from the
specified household appliances were determined using the device "KKMoon GM 3120". On the 4th
day germination, the length of the roots and epicotyls of seedlings was measured. Data are
obtained from representative sample sizes and are statistically significant with a probability of
0.05.

Results of the research. As a result of research it was found that: a) electromagnetic field
from household appliances, the index of electrical induction of which does not exceed hygienic
standards (10-21 V/m; 0 uT), contributes to the stimulation of growth processes in the roots, but not
in the epicotyls of barley seedlings, b) the electromagnetic field, the index of electrical induction of
which significantly exceeds hygienic standards (160-300 V/m; 0 uT), contributes to the stimulation
of growth processes in both roots and epicotyls of barley seedlings, c) electromagnetic field from
household appliances, the index of magnetic induction of which exceeds hygienic standards (0 V/m;
0,33-0,54 uT), leads to stimulation of growth processes in the roots of barley seedlings; d) the
simultaneous excess of hygienic standards both for magnetic induction index (up to 0,64 uT) and
electrical induction index (up to 70 V/m) contributes to the further strengthening of the root growth,
but not the epicotyls of model plants; e) ultra-weak electromagnetic field from household
appliances, at a distance at which the device "KKMoon" no longer registers the indicators of
electrical induction, leads to light-dependent inhibition of growth processes in barley seedlings,
which indicates: the higher sensitivity of living organisms to electromagnetic fields, compared with
physical devices; about the multidirectional influence of the electric fields of different intensity onto
seedlings growth, about increasing the sensitivity of growth processes of organisms to man-made
electromagnetic fields in the presence of visible light.

Conclusions. Studies have revealed biological effects of radio wave radiation, the level of
which does not exceed the current standard for household appliances, established the non-
compliance of technical characteristics of tested devices with the required levels of environmental
safety for consumers and showed the possibility of using phytotest to identify environmentally safe
distances between household appliances and its users.

Keywords: radio-wave radiation, household appliances, growth phytotest, barley seedlings
Hordeum vulgare.
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