YK 581.14

C.H. CazoHo8a, MacucmpaHm Kaghedpbl bomaHUKuU

U OCHO8 cesfibCKoeo xo3sticmea BIT1Y;

XK.3. Ma3seu, kaHOudam 6uosioau4ecKuX Hayk,

ooueHm Kaghedpbl bomaHUKU U OCHO8 ceribCKko2o xo3sucmea bIT1Y;
E.B. Cnupudoeuy, kaHoudam 6uorio2u4ecKux Hayk,

gedywull Hay4HbIl compyOHUK omadesa buoxumuu

u buomexHonoauu pacmeHuti LI6C HAH Bbenapycu;

B.H. PoduoHoea, kaHOudam ¢hu3uKO-MamemMamu4eCcKux HayK,

gedywul Hay4Hblli compyoOHuUK HUW Al BI'y

BIINAHMUE 3JNIEKTPOMArHUTHOI O
U NNA3MEHHOINO BO3AEUCTBMUA HA POCT
U PA3BBUTMUE CALENDULA OFFICINALES L.

eedeHue. LLlnpokoe ncnonb3oBaHue ne-

KapCTBEHHbIX pacTeHUn B Ka4vecTBe

CbIpbsl AN U3rOTOBEHNST AKONOMMYECKM
4YUCTbIX N Be3onacHbix ouTonpenapaToB ABMSET-
CA BeCbMa akTyanbHbIM HanpaBreHuem CoBpe=
MEHHbIX nccnegoBaHmn. OgHako Mcnonb3oBaHne
NeKapCTBEHHbIX TpaB TpebyeT COBpPEMEHHbIX
TEXHOMOrMN MOArOTOBKM U XPaHEHUs UX CeMEH-
Horo dooHaa. OcHoBHas Npobnema 3aknto4vaercs
B NOArOTOBKE K BbICEBY A0S0 XpaHUBLLMXCS Ce-
MsiH, Tpebyrowux npegsapuTenbHON 06paboTku
AN UHULMUPOBAHMSA MX «NPoByXaeHus» n no-
BbILLEHWUSI 3HEPrM NpopacTaHus.

N3BecCTHbI pasnu4yHble cnocobbl npeanoces-
HOM 0OpaboTKM CeMsiH: Xumudeckune, Guonoru-
yeckue n gusmdeckne. OgHaKo NPUMEHEHNE Xu-
Muyeckon obpaboTKM narybHO BNMSIET Ha OKPYy-
XaloLlyto cpey W HECKONbKO CHMKaEeT KayecTBO
NeKapCTBEHHOTO Cbipbs. BbisicHMNoch, 4to npu-
MEHEHUE XMMU4Yeckor obpaboTkM MOXET BbI3bl-
BaTb YCKOpEeHMEe npopacTaHusa CeMsiH, pocTa wu
pasBUTNA pacTeHUW, NOBbILLIEHWE YPOXaWHOCTW,
HO 4acTo napannenbHo obpasykTca Ge3Bpen-
Hble AN pacTeHWi, HO OnacHble Ans YeroBeka
MeTabonuTbl, YTO OCOBEHHO HedonyCcTUMO AJiS
NeKapCTBEHHbIX pacTeHui. K Tomy ke BHeceHue
OaHHbIX BELECTB MOXET NpUBOAMTL K Hebnaro-
NPUATHBIM U3MEHEHWNsIM KavecTBa noysbl. [oaTo-
My OOBLEKTMBHO nosiBMNachb MOTPeOHOCTb B UC-
Nonb30BaHMN MHbIX METOA0B MOBbLILEHWS YCTON-
UMBOCTM pacTeHUn K HebnaronpuaTHbIM hakTo-
paMm, a B KOHEYHOM cYeTe, U YPOXXanHOCTU pac-
TeHun. B cBs3n ¢ 3TMM B nocrnegHue rogbl 0Co-
Oyl0 akTyanbHOCTb nNpuobpenu uccregoBaHUs

h13MYECKOrO. BO3OENCTBUS Ha CEMEHa, cpeau
KOTOPbIX MHOr0 MO3UTMBHBLIX OT3bIBOB MOMYyYnUnu
nnas3MeHHble N 3NEeKTPOMarHUTHbIE METOAbI, NO3-
BOMNSAOLLME NOMHEe pacKpbiTb NOTeHuman, 3ano-
XEHHbIN B reHoTune pacteHuin. [lepcnekTus-
HOCTb TakuX CnocoboB MNpearnoceBHOro BO3Oew-
cTBMa obycnoBneHa BbICOKOM BMONOrnyeckon ak-
TUBHOCTbIO 3NEKTPOMArHUTHLIX MOfen BO BCEX
YaCTOTHbIX Anana3oHax.

Ha cerogHsAWwHMIA AdeHb B MpakTU4ecKkom
Gronorvn LUMPOKO UCMOSb3YIOTCA ANEKTPOMAarHUT-
Hble Mons pasnuMyHoro AuanasoHa (ramma-
n3nyyeHue, obnyyeHne a- u B-yactmuamm, peHT-
reHoBcKoe, ynbTpaduoneTosoe, BMAMMOE ONTuU-
yeckoe, nHgpakpacHoe, CBY-nanyueHune, paguo-
4YacTOTHOE, MarHUTHOE W 3NeKTpuyeckoe none),
rpaBuTauMOHHOE BO3AENCTBME MOHAMW pasnuny-
HbIX 3fIEMEHTOB U T. O. Kaxabln 13 onsandeckmx
dakTopoB BO34ENCTBUNA 0becneyYnBaeTcs CBOMM
crneunanuanpoBaHHbiM 060pyaOBaHUEM, 4acTo
BeCbMa CrOXHO YCTPOEHHbIM W Aoporum. Ha-
npuMep, Y- N peHTreHoBCKoe 06rly4yeHne NpocTo
OonacHoO Ans XW3HW 4erioBeka, a NOTOMy Maro-
NpuUrogHo Ans 3JKcnnyatauuMm B KONXo3ax, rae
TexHororn4yeckas Kynbtypa U 6e3onacHoCTb
Npou3BOACTBAa OCTaBMSIET XenaTtb fy4wero. To
Ke caMoe MOXHO cka3aTb M 06 ynbTpadmone-
TOBOM 061y4YeHMM, ONTUYECKOM BUAUMOM, Y- W
B-o6nyyeHumn, CBY-06nyyeHnn, pagno4acTtoTHOM
obnyyeHun — npobnembl akcnnyatauun n 6e3o-
MacHOCTU NMpuMepHO Te Xe camble. OcTaeTtcs
COBCEM HEMHOro MpeTeHOeHTOB, KOTopble CMO-
ryT [OCTaTovHO 06e300ne3HEeHHO MNPWXKUTLCA B
peanbHOM CeNbCKOXO3ANCTBEHHOM MPOM3BOA-
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cTBe. OTO MarHUTHble U 3neKTpuYeckne nons,
0O6BbEKTOM BO3OENCTBMSA KOTOPbIX SABMAKOTCA Ce-
MeHa, KnyOHM, NyKOBULbI, YEPEHKN U MPOPOCTKN
pacteHun. AITorom BO30eNCTBUA B ONTUMArbHbIX
WHTEHCMBHOCTSIX SABNSAETCA  packpblTe reHe-
TUYECKOrO UM (PM3NONOrMYEecKkoro noTeHuuana
pacTeHui, BblpaXkalolleecsi B NMOBbILUEHUN Ypo-
XKast n ero kayecrtee. OTU MccnegoBaHUsA Npo-
BOAWINCb BECbMA aKTUBHO C cepeaunHbl 50-X Ir.
npownoro Beka B CCCP, CLWA, KaHnage,
®paHumn [1, ¢c. 4-11].

PesynbTaTbl MHOrOYMCNEHHbIX UWCCreaoBa-
HUN CBMAOETENLCTBYIOT O TOM, YTO dpuandeckmne
BMAbl BO3OENCTBUSA Ha CEMEHa OKa3bIBatloT MOJIo-
XUTENbHOE BNUSIHNE HA arpOHOMMUYECKUE KavecT-
Ba CEMSH, aKTUBM3WPYIOT POCTOBbIE MPOLECCHI
pacteHuin. [loaToMy B HacTosillee Bpemsa B
CEnNbCKOXO3ANCTBEHHON MpaKTUKe [O0CTaTOYHO
LUMPOKO MPUMEHSIIOTCA AaHHbIE CTUMYNMpYyLoLLne
hakTopbl, CNOCOBCTBYIOLLME MOBLILEHUIO JHEp-
MM NpPopacTaHnsi U NONEBON BCXOXECTU CEMEH-
HOro matepuana.

AKTyanbHOCTb AaHHOW paboTbl obycnosneHa
CYLLECTBYIOLNUM HeCOOTBETCTBMEM (U3MONOrU-
4YeCKoro KayecTBa MOCEBHOIO MaTepuana Tpebo-
BaHUSM WHTEHCUBHbIX TEXHOSOrMN BO34erbiBa-
HWUSI NTeKapCTBEHHbIX KYNbTyp U COCTOUT B HEO6-
XOAMMOCTN YBENMYEHUST adanTUMBHbBIX CBOWCTB
CeMSAH K HebnaronpuATHbIM YCNOBUAM, Oonpeae-
NeHnst onTUMarbHbIX CNocoGoB NpobyXaeHUS
ceMsaH KaneHaynbl. [JaHHasa vHdopmauunsa Heob-
XoavMMa ans Toro, Ytobbl Hanagutb adpekTmB-
HOe MPON3BOACTBO 3KONOMMYECKN YUCTbIX PUTO-
npenapaToB, BKIIOYAIOLLMX Cblpbe KaneHayrbl.

Moatomy uenbko gaHHon paboTbl GbINO MC-
cnefoBaHME  BNUSHUSA  pasiNYHbIX  PEXMMOB
3NEKTPOMAarHUTHOIO M3Ny4YeHud, a Takke nnas-
MEHHON 06PabOTKM Ha BCXOXKECTb, SHEPrU0 NPo-
pacTtaHus ceMsiH, MOpdOMETpUYecKne napameT-
pbl pacTeHun kaneHaynel B nabopaTopHbiX, Bere-
TaUMOHHbIX 1 nonesbIx ycnosusax. CyTb AaHHOro
BO3AENCTBUSA 3aKNOYaeTcss B TOM, YTO CeMeHa
06pabaTbiBalOTCS BHELLUHNM MCTOYHUKOM 31EKTPO-
MarHUTHOrO M3ny4YeHs BOSH Pasfi4yHOW ANVHbI,
MOLLIHOCTU N BpEMEHEM BO3AEWCTBUSI, NPU 3TOM
pacTuTenbHble OOBbEKTbI OnpeaeneHHbIM obpa-
30M pearvpyroT Ha cneumpuyeckyto Ans HUX pe-
30HAHCHYIO 4acToTy. Takol noaxon ycTpaHseT
HeobX0AMMOCTb MOBTOPHOM (4acTo HeoAHOKpaT-
HOW) SreKTPOMAarHUTHOM 06paboTKM MNOCEBOB
[2, c. 143-145].

O6bekmbli U MemoObl ucc/iedo8aHusl.
O6bektom and um3yyeHuss Obina BblbpaHa
Calendula officinalis, koTopas LUMPOKO NCMOMb3Y-
€TCA B JIEKAPCTBEHHbIX LENsX Kak B HAPOAHOMN,
Tak U B TpaguuMoOHHON MeguumHe. B kayecTtse
Cbipbsi YNOTPEONAT LBETOYHbIE KOP3WMHKU Ka-

neHaynbl, cobpaHHble Nocne NofHoro pacuseTa-
Hus. LiBeTkn kaneHgoynbl cogepxaT  OKOmo
3 % KapoTMHOMAOB (KapOTWH, JIMKOMWH, BMONaK-
CaHTWH, pybukcaHTuH), onaBoHomabl (HAPLMCHYH,
PaMHETUH, W30PaAMHETUH-3-TPUITOKO3Na, W30K-
BEPTWH 1 Ap.), acdumpHoe macno (okono 0,02 %),
CanoHWHbI, rOpbKOe BELLEeCTBO KarneHdeH, CMO-
nnctole (Ao 3,44 %) n aybunbHble BeLlecTBa,
cnnsb (0o 2,5 %), kameab, opraHu4eckue KUcro-
Tbl (96M104Has, canuuunoasi, NeHTagMuMNoBas,
MEpPUCTMHOBAs, NaypuHOBasi, NanbMUTPUHOBAS).
B couBetusix HOrOTKOB  COAEPXUTCA A0
2678 mr/100 r ackopObUHOBOWM KMUCNOThLI. Takke B
LBETOYHbIX KOpP3UHKaxX coaepxaTca epMeHTbl U
dutoHumabl (8o 0,09 %).

B KOpHAX KaneHnaynbl COOEPXUTCA WHYMWH.
B cemeHax pacTeHun NpUCyTCTBYET XMpPHOE Mac-
no, KoTopoe npeAcTaBfieHO rAuuepuaamu nay-
PVHOBOM W ManNbMWUTUIOBON KUCIOT, @ TakkKe He-
GonbLloe KONMYECTBO ankanovaoB HEU3BECTHO-
ro coctasa.

Bnarogaps LUMPOKOMY CMEKTPY CoAepKaLLmX-
ca B Calendula officinalis BelLlecTB oHa obnagaeTt
GaKkTepuUMAHBIM, PaHO3AXUBMASIOLWMM, NPOTUBO-
BOCManuTesnbHbIM CBOWCTBamMKU. [JokasaHo, 4TO
HaCcTOW, HACTOVKWN, Ma3n 1 apyriue npenapaTbl U3
KaneHnayrnbl CHWXalT apTepuanbHoe OaBreHue,
3amMennIfloT  CepaeydHbli  puUTM,  YBENUYMBAOT
amMnANTyay cepAeyHblX COKpaLleHui, ycrnokansa-
HOT HEPBHYIO cuctemy [3, c. 97].

Ons wuccnegoBaHua ObiNn  B3ATbl  copTa
Calendula officinalis n3 xonnekunn LleHTpansHo-
ro 6oraHudeckoro caga HAH benapycn — Indian
Prima v Cabluna, a Takke Maxposenbili-2000 (coB-
x03 MoxenkoBo).

B xoge akcnepumeHTta 6bIno nccneposaHo
BINUSIHNE 3NEKTPOMAarHMTHon obpaboTkn (BO3-
OENCTBME BbICOKOYACTOTHOIO HU3KOUHTEHCUBHO-
ro anektpomarHutHoro nonsa (BY3MI1) mowwu-
HOCTblo 5-7 *W/cm?) B TeuyeHne 2 MUHYT
(3MW (1)) 1 MUKPOBOSTHOBOIO 3NEKTPOMAarHuT-
Horo uany4veHusa (OMU (2) n MU (3)), a Takxke
nnasmbl BbICOKOYACTOTHOMO €MKOCTHOrO paspsi-
fAa (BYEP) c rasosoin Temnepatypon T4 ~ 300K
B TeyeHue 1, 2 1 3 MMHYT Ha BCXOXECTb, AHEpP-
rM0 NpoOpacTaHns CEMSIH, a Takke OLeHUBanuchb
MopdomeTpuyeckme napamMeTpbl HOBEHUSbHbIX
pacTeHuin KaneHaynbl y KOHTPOSbHbLIX U OMbIT-
HbIX pacTeHun. AnekTpomarHutHaa (OMU (1)) n
nnasmMmeHHasi 06paboTku nposognnucek B NHCTK-
TyTe pusnkm mmenn b.U. CtenaHosa HAH be-
napycn, a OMU (2) n (BMWU (3)) — B UHCcTUTyTE
saepHbix npobrnem BIY. BosgeiictBne AMU (2)
Npov3BOAMNNOCL M3 pacyeTa Ha O6beM CeMsH.
O6paboTka HWU3KOMHTEHCMBHBIM MUKPOBOSHOBbLIM
3MNeKTPOMarHUTHeIM u3nyveHnem SMW (3) npo-
BOOMNACb B pPasfM4YHbIX YaCTOTHbIX peXumax:
Pexum 1 (yactota obpabotkm 53,57-78,33 M,
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Bpemsi 06paboTkn 20 MUHYT); Pexum 2 (4acTtoTa
obpaboTtkn 64,0-66,0 Ty, Bpems 00pabOTKM
12 MuHYT) n Pexnm 3 (4actota o6paboTkm
64,0-66,0 'Tu, Bpemsa 06paboTkn 8 MUHYT).

MccneposaHne nposoaunock B 3 atana. [Nep-
BbI 3Tan (2009 r.) Bkntodan nabopaTopHbIn, Be-
reTauMoHHbIA, a TakkKe NONeBON MENKOAensHOY-
Hbin onbIT ¢ Calendula officinalis copta Indian
Prima, cemeHa koTopon 6binv noaeepxeHbl MU
NPOAOIMKUTENBHOCTBI 2 MUHYTBI (OMW (1) ©n
nrnasmMeHHOMy BO34ENCTBUIO C BpEMEHEM BO3AEN-
cteusa 1, 2 n 3 MuHyTLI. BTOpon atan uccnegosa-
Hust (2010 r.) xapakTepur3oBascs 3amMeHOn Pexu-
mMoB Ha AMU (2) n 3MU (3). Kpome ToOro, ans
nccnegoBaHus Obiny B3ATHI elle 2 copTta Calen-
dula officinalis — Cabluna, Maxposbii-2000 (Mo-
XerkoBo). TpeTtuii atan mnccnegosanus (2011 r.)
Obln HanpaBneH Ha NOATBEPXKAEHNE pe3yrbTaToB
Bo3genctema OMU (3) B 3 pexumax Ha copTte
Maxpoenbiti-2000, a Takke B NOMEBOM OMbITe
npoBepsncs adpekT nocneaencTBnst aneKkTpo-
MarHuTHon ob6paboTkn. B xoge onbITOB OLeHW-
Banacb rnoneeasi BCXOXeCTb CEMSsH, Berocb
HabnogeHMe 3a haszamMm OHTOreHesa M Mopdo-
METPUYECKUMWN MOKa3aTensiMm B TeYeHMe BCEero
BEretaumMoHHoro nepuoga (kaxngble 7 OHEN Ha
NpoTsKeHun 8 Hedernb).

JTabopaTopHbIN 3KCNEPUMEHT Obin 3arnoXeH
B TPEXKpPaTHOM MOBTOPHOCTM ANA KaX4oro cop-
Ta 1 Buga obpaboTtkn. CemeHa npopalimsanu B
pacTUbHAX Ha YBNa)XXHEHHON (PUNbTPOBaSIbHON
OGymare Ha npoTsxkeHun 10 gHen npw Temne-
paType 20-21 °C. Kaxxaast napTusi KOHTPOMbHbIX
M ONbITHLIX 06pa3uoB cogepxana no 40 ceMsH.
OueHunBann BCXOXECTb, IHEPIUIO NpopacTaHus
n mMopdomeTpuyeckne nokasaTenn KOpHEN W
npopoctkoB Ha 3, 7 u 10 CcyTKM OHTOreHesa.
MpopocwmMn cunTanmncb CeMeHa ¢ 3apopllle-
BbIM KopeLukom 6onee 0,5 cm.

[na npoBepkn pesyrnbTaTtoB, MOSyYeHHbIX B
nabopatopHom onbiTe B 2010 r., npoBogunca
BEreTaunoHHbIN.  OMbIT, ANs  4Yero MCnonb-
30BanuUChb BereTaumoHHble cocyabl Mutuepnuxa
BMeCTUMOCTbIO 10 NUTPOB, HanosfHEeHHbIE 3eM-
nen. B Hux 6binu BbicesHbl No 30 WTYK CeMsH.
HabniogeHnss 3a ¢asamm OHTOreHesa MpOBO-
ovnnce Kaxpgole 7 gHen. B pesynbTtate wuc-
CrnefoBaHUSA aHanuanpoBamnu BCXOXECTb, OCO-
GeHHOCTM pocTa (BbICOTY), a TakKe CKOpPOCTb
NPOXOXAEHNs1 3TanoB OHTOreHesa. Bce onbIThl
NPOBOANNUCE B TPEXKPATHOM BMONOrnyecKkomn noe-
TOpHOCTU [4, €.18-84]. MNonyyeHHble pe3ynbTaThl
obpabaTbiBannCb C MOMOLLbID CTaTUCTUYECKOro
naketa nporpamm M. Excel n Statistica 6,0.

Pe3ynbmamsbi u ux ob6cyxodeHue. B pe-
3ynbTaTe OnbITOB OblN yCTAaHOBMEH HEOAHO-
3HAYHbIN XapaKkTep BNUSHUS pasnMYHbIX BUOOB

PUNYECKMX  BO3OEUCTBUA HA  BCXOXECTb,
3Hepruio npopacrtaHus un MopdomeTpuyeckue
nokasaTtenu pacTeHu OTAEsNbHbIX COPTOB
Calendula officinalis L.

KpuTepuun oueHkn BbiOMpanucb He cry4vau-
HO, TakK Kak Nno BCXOXECTU 1 3HEeprun npopacTa-
HUSE CygAT O CTENeHW MpUrogHoCTU CeMsiH K
noceBy. JHeprus npopacTtaHus CeMsiH TEeCHO
CBsi3aHa C UX MONEBON BCXOXECTblo, Npegonpe-
AenseT MHTEHCUMBHOCTb POCTa, pasBUTUS pac-
TEHWA W UX NPOAYKTUBHOCTb U  gABMnseTcs
HaOeXHbIM KPpUTEPUEM MX XKM3HECNOCOBHOCTUN B
npouecce ANUTENBHOIO XPaHEHMs!.

AHanu3 nabopaTopHOro aKcmepuMeHTa no
BbiiBNeHuto BnuaHus SMW (1) Ha copT Indian
Prima, npn KOTOPOM . ANUTENBbHOCTL OEWCTBUSA
N3ny4yeHns cocTasnsna 2 MMHyThI, Nokasar, 4To
npyv [aHHOM BMAE BO3AEWUCTBMSA BCe MCChe-
Ayemble nokasaTternv CHKaTCSA.

Bo BTopom nabopatopHom onbite (2010 r.)
Obln paclwmpeH COpTOBOW COCTaB Uccneayembix
0o0pas3uoB M BBedeHbl HOBble pexuMbl obpa-
6otkn MU (2), AMU (3) B pasnuyHbIX 4acToT-
HbIX pexumax. B xoge onbita Obinn nonyyeHbl
cnegytwowme pesynbTtathl: copT [/ndian Prima
UMEEeT Jlyyllyl0 BCXOXeCTb B KOHTpore, Ho
MEHbLLYIO aHepruto npopactanus. Mpn IMU (2)
obpaboTke y pgaHHOro copta Habnwoganach
MEHbLUIAs BCXOXECTb, YeM B KOHTPOIIE, HO OMbIT-
Hble pacTeHus XxapakTepu3oBanucb Oonbluen
3Heprven npopacTtaHus, NO3BOSISOLLEN YBENU-
YATb BbDPKMBAEMOCTb pacTeHWA M WUX COMNpo-
TUBNSAEMOCTb K HebnaronpuaTHbiM hakTopam
okpyxatowlen cpeapbl. Copt Cabluna nmeeT He-
3HaYUTENbHbIE OTNINYMSA BO BCXOXECTU MexXay
ONbITOM W KOHTPONEM, HO B OMbITE TaKke
oTMe4yawTca 6Gonee OpyxkHble BCXOAbl C
BbICOKOW 3Hepruen npopactaHuss B MepBble
7 OHeWn oHTOoreHesa. 3HaYUTENbHbLIN CTUMYNUPY-
townn acpdekt IMU (3) oTMeyeH Ha copTe
Maxpoeniti-2000 Bo BCeEX pexmmax, HO criegyeT
BblAeNUTb Pexnm 1, Ha KOTOPOM OTMEYEH MaKCU-
ManbHbI 3¢pdeKT Ha AaHHOM copTe (PUCYHOK 1).

YcraHoBneHo, 4to MW (2) ctumynupyet
POCTOBbIE NPOLIECCHI KaneHaynNbl B FOBEHUITbHOM
dase. Tak, oueHka MOpPdOMETPUYECKNX XapaK-
TEPUCTUK — ANMUHBbI U MacCbl KOPHEW 1 NPOpPOCT-
KOB KaneHaynbl copTa Indian Prima Ha 10- aeHb
OHTOreHe3a nokasana, 4YTo pacTeHus, npowles-
LMe nNpeanoceBHyo 06paboTKy, HE3HAUUTENBHO
(8 npegenax owwnbku onbiTa) Bblwe uUccne-
AyeMbIX KOHTPOIbHbIX Mokasartenen (Tabnuua 1).

Uto kacaetcss copta Maxpoeniti-2000, TO
npy CTUMYNSALMM BCXOXECTU U SHEPTUN npopac-
TaHUA YrHeTalTCs pPOCTOBblE MNPOLIECCHl Ha
HayvasnbHbIX 3Tanax oHToreHesa (PUCYHOK 2).

B xoge aHanusa pesynbTaToB BAMSHUS npea-
noceBHon 06paboTKkyn Ha Maccy KOPHEN 1 NPOPOCT-
koB 10-gHeBHbIX pacTeHun Calendula officinalis L.
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PucyHok 1 — BrusiHue pa3nuyHbix munos npednocesHol obpabomku Ha nabopamopHyr ecxoxecmb Calendula officinalis L.:

1 — koHTpoOnb copTa Indian Prima;

3 - koHTponb copTa Cabluna;

5 — koHTponb copta Maxpossii-2000,

7 — Pexxium 2 OMU(3) copTa Maxposnbii;

2 - OMW(2) copra Indian Prima;

4 — OMWU(2) copta Cabluna;

6 — Pexxum 1 OMI(3) copTa Maxposbit;
8 — Pexxum 3 AMU(3) copta Maxposs!il.

Tabnuua — BnusHne 3MU (2) Ha mopcomeTpuyeckue napameTpbl Calendula officinalis

coprta Indian Prima Ha 10-1 feHb OHTOreHe3a

BapnaHT OnuHa, % Macca, %
P KopHu MpopocTku KopHu MpopocTku
KoHTporb 100 100 100 100
O6paboTka 102,2 105,42 1044 103,37
cm 10
5 i * I I i
. M i i i |
BapuaHT OI'IbITa

1 2
] ,qnm-la KOpHeVI

- inuHa I'IpOpOCTKOB

Pucyrok 2 - [lnuHa kopHeli u npopocmkog Calendula officinalis L. 6 nabopamopHom onbime Ha 10-(i 0eHb OHMO2eHe3a:

1 — KoHTpOnb copTa Indian Prima;

3 - koHTponb copTa Cabluna;

5 — koHTponb copTa Maxpoebiti-2000,

7 — Pexum 2 3MW(3) copma Maxposbit;

YCTaHOBMIMK, YTO BCE MUCCneayemble copTta Obinm
YrHETEHbl MO CPABHEHWIO C KOHTPONIEM Ha Ha-
YanbHbIX 3Tanax OHTOreHesa, 3a WCKIHYEHUEM
Pexxvmom 2 SMWU (3) Ha copte Maxposnsiti-2000,
roe nokasaTtenu pocta KOpHEn 1 NPopoCTKOB Obi-
N NPaKTUYECKN Ha YPOBHE KOHTPOSbHbIX 3Haye-
HUI (PUCYHOK 2).

OueHka BNUAHKS pasnnyHbiX BUAOB SM1EKTPO-
MarHUTHOrO BO3AEWCTBUSI HAa Maccy KOpHen u
NMPOPOCTKOB Y [OECATUAHEBHbLIX PACTEHUA Tpex
COpPTOB KameHAdynbl Mokasana, 4To y COpTOB
Indian Prima w Cabluna 3Tn nokasaTenu Huxe,
YeM B KOHTporsie. A Ha copte Maxposbili-2000 oT-
MeYeHa CTUMYISIUUS pasBUTUS KOPHEBOW CUCTE-
Mbl Pexxumom 2 3MWU (3) u noberoB Pexu-
mMoM 3 OMWU (3) No cpaBHEHMIO C KOHTPOSIEM.

[ns nccnepoBaHnsa B BEreTaLUMOHHOM 3KCre-
pumMeHTe ObinM B3siITbl CEMEHa ABYX COPTOB
Calendula officinalis, o6paboTtaHHble IMU (2) —
Indian Prima w Cabluna, onbITHblE pacTeHNs KO-

2 — OMW(2) coprta Indian Prima;

4 — OMU(2) copta Cabluna;

6 — Pexum 1 IM(3) copma Maxpoebid;
8 — Pexum 3 IMI(3) copma Maxpossbidl.

TOpbIX B NabopaToOpHOM 3KCMEPUMEHTE MMENU
YrHETEHHOE COCTOSIHME.

YCTaHOBMNEHO, YTO TEHAEHUMS, KOTopasa Ha-
mMeTunacb B nabopaTtopHoMm onbiTe, NOATBEPAN-
nacb u B BeretaunmoHHOM onbiTe. BcxoxecTb
ceMsiH OBYX wuccnegyembix copTtoB Calendula
officinalis L. okaszanacb BbllLe B KOHTpone, oa-
HaKoO MO CpaBHEHWIO ¢ NabopaToOpHbIM OMbITOM
BCXOXecTb copTa Cabluna 6onble, 4Yem y
Indian Prima (pucyHok 4).

AHanm3 mopdomeTprnyecknx napameTpoB
(BblcoTa pacTteHun) nokasan, yto AMU (2) BbI-
3blBaeT aKkTMBM3aLUIO POCTOBbLIX MPOLECCOB Y
copta Cabluna n yrHeTaeT poCT pacTeHUI Cop-
Ta Indian Prima (pucyHok 5). MNpy cpaBHEHWUN KOHT-
ponbHbIX 06pa3uoB 06OMX COPTOB OTMeYeHa
Hu3kopocrnocTb copta Cabluna no cpaBHEHUIO C
coptom Indian Prima. WNtak, nocne obpaboTku
BO3pacTaeT BbiCOTa HU3KOPOCHbIX COPTOB U CHW-
XaeTcs BbICOKOPOCHbIX. BepoaTHo, aToT adhdhekT
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PucyHok 3 — Macca kopHeli u npopocmkos Calendula officinalis L. 8 nabopamopHom onsime Ha 10-ii 0eHb OHMo2eHe3a:

1 — KoHTpOnb copTa Indian Prima;

3 - koHTponb copTa Cabluna;

5 — koHTponb copta Maxpossiii-2000;

7 - Pexxum 2 OMU (3) copta Maxposbiu;
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2 - OMW(2) copra Indian Prima;

4 — OMW (2) copta Cabluna;

6 — Pexxum 1 3MU (3) copTa Maxposbiti;
8 — Pexxum 3 OMU (3) copTa Maxposbit.
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PucyHok — 4 BriusiHue SMMU (2) obpabomku Ha ecxoxecmsb Calendula officinalis L. @ eezemayuoHHOM onbime:
1 — koHTpOnb copTa Indian Prima; 2 — onbIT copTa Indian Prima; 3 — koHTponb copTa Cabluna; 4 — onbiT copTa Cabluna.
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Pucyrok 5 — BriusiHue MU (2) obpabomku Ha ebicomy Calendula officinalis L. € eezemayuoHHOM onbime:
1 — koHTpOnb copTa Indian Prima; 2 — onbIT copTa Indian Prima; 3 — koHTponb copta Cabluna; 4 — onbiT copTa Cabluna.

CpPOAHM peTapAaHTHOMY, TO eCTb CAepXMBaeTcs
BeretaTMBHbIA POCT PaCTEHUN N CTUMYIMPYETCA
UX MAOAOHOLWEHMe, TEM CaMbiM MOBbILIAETCS
YCTOMYMBOCTb K MOMEraHnto.

Takum obpasom, B BeretauMoOHHOM OfMbliTe
YyCTaHOBIIEHbl OCOBEHHOCTM MNPOXOXOEHUsT OC-
HOBHbIX (Pa3 OHTOreHesa: HBEHWMbHOro, GyTO-
HM3auMu1, UBETEHUs AN KaX4oro M3 COpToB B

KoHTpone u onbiTe. OTMeYeHbI crnegytoLmne oco-
©eHHoCTU: K aTany OyTOHM3auun nepebiM nepe-
wen copt Indian Prima, nepBble ByTOHbI Y HEro
Kak B KOHTpoOrse, Tak U B ONbiT€ MOSBUNUCE Ha
5-n Hepene pas3suTusa (Mo 2 OyToHA B KOHTpone
n onbiTe). K wecton Hegene 6yToHblI UMENUCh y
20 % pacteHun B onbiTe 'y 15 % B KOHTpoOne.
B aToT e nepuoa nosiBUNUCL nepsble ByTOHbI Y
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copta Cabluna. MaccoBbii nepuog LBETEHUS
(6onee 50 % pactenuin) y copta Indian Prima
Ha4vancsa Ha 8- Hegene oHToreHesa, Cabluna —
Ha 9 Hepgene. B pesynbTtarte HabnogeHUn oTme-
YeHOo, 4TO ObICTpee NpoucxoauT pasBuTUE pac-
TEHUI N Nepexo Ha HOBbLIN aTan OHToreHesa y
OMbITHbIX PacTEHNN.

AHanus pesynbTaToB NOMIEBOro OnbiTa Noka-
3an, 4YTO BCE 3KCMo3ULMW NNasMEHHOro W
9NEKTPOMArHUTHOrO BO3AEWCTBUSA B MOSIEBOM
onbiTe 2009 r. CHWXann BCXOXECTb KaneHaynol.
HeobxoomMmo oTMeTuTb, 4TO Hambonee cyulecTt-
BEHHOE YrHETEeHWe BCXOXECTM WU  POCTOBbIX
npoLeccoB, a TakKe WHTEHCMBHOCTU LIBETEHMWS
oTMe4anochb npu obpaboTke nNnasmon 3 MUHYTbI.
HesHaunTenbHOe CHWXKEHWE BCXOXECTW, ONMHbI
noberoB M MHTEHCUBHOCTU LBETEHUSI OTMEYEHO
npu obpaboTtke AMU (1) NPOAOMKUTENBHOCTLIO 2
MWUHYTbI, @ U3 MIa3MeHHbIX — 1 MUHYyTa.

Monesoi onbIT 2010 r. noaTBEpAMn pesynbTa-
Tbl NabopaToOpHOro 1 BereTaumoHHOro onbiTa Ha
copte Cabluna. MOXHO OTMETUTb HE3HAYUTEb-
Hoe (B npegenax owubku onbiTa) yny4yweHue
BCXOXeCTW y copTa Indian Prima. MNonoxntenbs-
HbI 3ddekT oTMedeH npu obpaboTke IMU (3)
BO BCeX pexmmax Ha copTe Maxposniii-2000,
OOHaKo nydlune pesynbTaTbl OTMEYEHbI NpU BO3-
nencteumn Pexxumom 1 (pUcyHOK 6).

B nonesom onbiTe 2011 r. noaTBEPXKOEH CTU-
mynupyowmn  acpdekt OMU  (3)-o6paboTkum
Pexxumom 1 Ha copTe Maxposniti-2000. AHanns

®6100 V A W
80 - =
60

40 - - - -

Jiida

. 8 9 10
B7 gemr O 14 meHr

obpasuoB KaneHaynbl copta Maxpossiti-2000,
BbIPOCLUNX N3 CeMsiH, cODpaHHbIX OT obpaboTaH-
HbIX pacTteHun ypoxas 2010 r., nossongdeTt cae-
naTtb BbIBO4 O TOM, YTO WMMEETCA HEeOAHOPOA-
HOCTb BO BCXOXeCTW. Jlydwime pesynbTatbl MMe-
0T pacTeHusi, KOTOPbIE B NPOLUSIOM rody npoLunm
o6paboTky OMU (3) Pexumom 1, HO 3HayeHue
BCXOXXECTU He3HauMTenbHO MpeBblaeT Mnokasa-
Tenu koHTpons. B obpasuax, Ha KOTopbIX NpoBe-
pancsa adpekt nocnegenctens MU (3) Pexn-
Mamu 2 u 3, Habn4anocb yrHeTEHNE BCXOXKECTU
B NEepBOM MOKOMEHMM NOCNe BO3OencTBus (pucy-
HOK 6). NccnegoBaHMaMM NocnegHnx net ogHo-
3HAYHO [OKa3aHo, 4To obny4eHne B MarnbIxX
A03aX Bbl3blBAET MHOrOYUCIIEHHbIE CTPYKTYPHbIE
NnepecTporkn B KneTkax, coxpaHsiowmeca Anu-
TenbHOe Bpems nocne obnyyeHus n npueBoas-
Lne K USMeHeHNI0 OYHKLUMOHANbHOM aKTUBHOCTHU
knetok [5, c. 38—43]. OgHako HaliM AaHHble Mo-
kasblBatoT, YTo OMI-06paboTka BbI3bIBAET Mak-
CMMarbHY aKTUBM3aLMI0 FrEHEeTUYECKOro NoTeH-
unana pacteHuii B NepBoM NOKOMEHUU, NOITOMY
ANsi NO3UTUBHOTO adhdheKTa Hy>KHa NOBTOPHas 06-
paboTKa, TaK Kak MakCMMyMm CBOEro noteHuuana
pacTeHns n3pacxofoBany Ha poCToBble Npouec-
Cbl B MPOLUIOM rogy.

BTopbiM napamMeTpoMm, KOTOpLIN nccrenosarn-
CA B NOneBoM oOnblTe, Obina anvHa noberos. U3
MPOBEAEHHOr0 OfnbiTa NONY4YMnu criegyowme pe-
3ynbTaThl: BCe onbiTHble 06pa3upl 2009 r. nmenn
He TONbKO MEHbLUMI MPOLEHT BCXOXECTU, HO U

i

B’lpII’lHI OTIBITA
11 12 13 14 15 17 19 20
B 2] gems

PucyHok — 6 BnusiHue pasnuyHbix (husuyeckux npednocesHbIx 06pabomok Ha noesyro 8CX0Xecmb KaneHOyrb!:

1 - koHTpOnb copTa Indian Prima (2009 r.);

3 — nna3meHHast obpaboTka Pexumom 1 copta Indian Prima (2009 r.);
5 — nnasmeHHas obpaboTka Pexxumom 3 copra Indian Prima (2009 1.);
7 - OMW (2) copta Indian Prima (2010 1.);

9 - 3MM (2) copta Cabluna (2010 r.);

11 - Pexum 1 OMU (3) copta Maxpossiti (2010 1.);

13 - Pexum 3 OMU (3) copta Maxpossiti 2000 (2010 r.);

15 — Pexum 1 OMU (3) copta Maxpossii (2011 1.);

17 - Pexxum 3 OMU (3) copTta Maxposbiti (2011 1.);

19 - nocnegeictane Pexum 2 AMU (3) copta Maxpossii (2010 r.);

2 — OMWU 1 copra Indian Prima (2009 r.);

4 — nnasmeHHas obpabotka Pexwmom 2 copta Indian Prima (2009 r.);
6 — koHTpOnb copTa Indian Prima (2010 r.);

8 — koHTponb copta Cabluna (2010 1.);

10 — koHTpOnb copTa Maxposbiti-2000 (2010 r.),

12 — Pexum 2 3MU (3) copta Maxpoesiti-2000 (2010 r.);

14 — koHTpOnb copta Maxpossii-2000 (2011 1.);

16 — Pexxum 2 MU (3) copta Maxpoesii (2011 1.);

18 — nocnepeictame Pexvma 1 IMU (3) copra Maxpossiii (2010 T.);
20 - nocnepenctame Pexuiva 3 AMU (3) Ha copta Maxpossiti (2010 T.)
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PucyHok — 7 BrusHue npednocesHo2o MU 1 u nnasmeHHo20 uanyyeHus IMU (2) u SMI(3) Ha dnuHy nobezos kaneHdysb:

1 — KoHTponb copTa Indian Prima (2009 1.);

3 - nnasmenHas obpabotka Pexwmom 1 copta Indian Prima (2009 1.);
5 - nnasmenHas obpabotka Pexwmom 3 copta Indian Prima (2009 1.);
7 —3MMW (2) copta Indian Prima (2010 .);

9 - 3MW (2) copta Cabluna (2010r.);

11 - Pexum 1 MU (3) copta Maxpossiti (2010 T.);

13 — Pexxum 3 OMU (3) copta Maxpossi-2000 (2010 1.);

15— Pexxum 1 OMU (3) copta Maxposnii (2011 1.);

17 — Pexum 3 OMU (3) copta Maxpossiti (2011 1.);

2—3MW (1) copta Indian Prima (2009 r.);

4 — nnasmeHHas 0bpaboTka Pexxiimom 2 copta Indian Prima (2009 t.);
6 — koHTpoIb copta Indian Prima (2010 T.);

8 — koHTponb copTa Cabluna (2010 1.);

10 - koHTpOnb copTa Maxpogki-2000 (20107T.),

12 - Pexxm 2 OMU (3) copTa Maxpokii-2000 (2010 1.);

14 - koHTpOnb copTa Maxposkiti-2000 (2011 1.);

16 — Pesxum 2 MU (3) copta Maxpognbiti (2011 1.);

18 - nocnepgevictane Pexuma 1 SMU (3) copta Maxpossiti (2010 T.);

19 - nocnepeiictaue Pexwuma 2 OMU (3) copta Maxpossiti (2010T.); 20 — nocnegeiictaue Pexxuma 3 MU (3) copta Maxpossii (2010 T.).

MEHbLLYIO BbICOTY No6eros, 4To roBoput 06 yrHe-
TeHUn nsyyvaembix napameTpos IMU (1) n nnas-
MeHHbIM BoO3gencTBueM. B nonesom onbiTe
2010 r. pocToBble nNpouecckl y noberos KaneHay-
Nnbl NOYTK B 2 pasa Bbille nokasartenen 2009 r.,
4YTO roBOpPUT O Oonee GnaronpUATHBIX YCNOBUSX
Ha HadvanbHbIX 3Tanax OHToreHesa. Y copTta
Indian Prima oTMe4eHO He3HaunTenbHoe, B npe-
aenax owwnbkn onblTa, yBenuyeHue Mopdo-
MEeTpUYECKMX NapameTpoB Yy pacTeHun, rnpowles-
Wwux npegnocesHyto IMU (2)-o6paboTtky (nopob-
Has TeHaeHuua Habnogaetca n y copTa
Cabluna). MakcumarbHble' nokasatenu OfvHbI
noberoB, Kak 1 BCXOXECTU, UMEIOT pacTeHusi npu
OMMU (3)-06paboTke Pexvmom 1.

B nonesom onbiTe 2011 . 0TMeYeHa He3Hauu-
TenbHasi OT3bIBUMBOCTb copTa Maxposesii-2000 k
obpaboTtke MU (3), Nyyne pesynbtaTbl NOMy-
YyeHbl npn- AMU (3)-Pexxumom 3 (pucyHok 7),
a pesynbTrartbl 0bpaboTok Pexumamn 1 n 2 npu-
MEPHO PaBHbIE U OTNMYAKOTCA OT KOHTPONS He-
3HaunTenbLHO, B Npegenax owmbku onbita. B ue-
NIOM, AaHHbIA COPT OTNAMYaETCs N0 MOPGOMETPU-
yeckum - napametpam 2010 m 2011 r. 3710
NnoaTBepXXgaeT TOT (paKT, YTO BereTauuoHHble
YCNOBUS BbIPALLMBAHUS OKa3blBAlOT 3HAYUTENb-
HOe BNUSHME Ha WMHTEHCUBHOCTb POCTOBbLIX MPO-
LeccoB 1 addeKkTbl NpeanoceBHON U3NYECKON
06paboTku.

Takmm o0Opas3om, BO3OEWUCTBUA MNIIA3MON W
OMW (1) CHWMXanu BCXOXECTb WU 3JHEPruo npo-
pacTaHus, a Takke MopdomeTpuyeckue napa-
MEeTpbl y paCTeHU KaneHaybl B NOSIEBOM OMbITe
2009 r., 1 NO3TOMY ANUTENMBHOCTL PU3NYECKOTO
BO3OENCTBUSA Ha ceMeHa bbina ckoppekTMpoBaHa

C y4eTOM BMOonorn4ecknx ocobeHHOCTeNn gaHHO-
ro-Buaa pacteHuin. B cBsian ¢ yem Obin n3MeHeH
pexum obpaboTtkn Ha AMU (2)- n IMU (3)- Bos-
AencTBne. YCTaHOBMNEH MOMOXUTENbHbIA pe-
3ynbTaT MO BCXOXECTWN, SHEPTUN NPOpacTaHns U
MOpOMETPMYECKMM NapameTpaM HBEHUIbHbIX
pacTeHU KaneHayrnbl pasHbIX COPTOB, OCOBEHHO
npu AMU (3) Pexunmom 1.

UTak, pesynbTaTbl UCCreaoBaHWI NO3BOMSOT
3aKIUNTb, YTO NpeanoceBHast 0bpaboTka HU3KO-
WHTEHCUBHbIM  MUKPOBOJIHOBBLIM  U3My4YeHNEM
OMMU (3), npoussogumas B8 HAN sgepHbix npob-
nem BI'Y, aBnsetca apdeKkTMBHLIM CPeACTBOM
MOBbILLEHNS arPOHOMUYECKNX KaYeCTB CEMSIH Ka-
neHaynbl 1 MOXeT BbITb peKoMeHAOoBaHa B Npak-
TUKY pacTeHuneBoacTBa. Vicnonb3oeanme MU (3)
MO3BOMUT 3KOHOMUTbL (PMHAHCOBbLIE CPeAcTBa 3a
CYET CHWKEHUs1 OOGBHEMOB 3aKyrMKM AMUTHbLIX Ce-
MSIH, @ TaKkkKe OTCYTCTBUS HEOOXOAMMOCTU Mpwu-
MEHEeHUS TPaaNLMOHHBIX XUMUYECKMX U Bronoru-
YecKkMX MEeTOAOB WX MpPeanoCeBHON MOArOTOBKU
[5, c. 38—43].
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SUMMARY

Article concerns the peculiarities of the influence
of electromagnetic and plasma effects on agronomic

seed quality, plant growth and the development of in-
dividual varieties of Calendula officinalis. The advanta-
ge of electromagnetic processing of seeds as compa-
red to plasma is revealed. The optimal exposure of the
electromagnetic effects that enhance germination,
vigor and activate growth processes of plants Calen-
dula officinalis are pointed out. The most significant ef-
fect of seed treatment was given with electromagnet
processing, produced by the electromagnetic proces-
sing of seeds in gave the most significant effect.
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