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OCOBEHHOCTH OIIOCPEJIOBAHHOI'O YEPE3 BOJY BO3JEMCTBHUSA
SJIEKTPOMATHUTHOI'O ITOJIAA HA CEMEHA INIIEHUIIbBI

Ipeamer u nejab padoTbl. PaccMOTpeHBI 0COOEHHOCTH LIENICHANPABICHHONH MOAN(UKAINK (HYHKIHOHAIOB COCTOSHUS
CeMSH MIICHUIB! TOCPEICTBOM OOIydeHNs] HU3KOMHTEHCHBHBIM JIeKTpoMarHuTHeIM noieM (OMII). Iens — nccnenosath
3¢ (PEeKTHBHOCTE ONOCPEIOBAHHOTO Yepe3 BOIY BO3AEHCTBHS HHM3KOMHTEHCHBHOro OMII B IHCKpeTHBIX HONocax KpaiHe
BBICOKOYACTOTHOI'O JHMalla30Ha Ha CEMEHa IIIEHUIIb! B 3aBUCUMOCTH OT UX HAa4aJbHOI'O COCTOSHMSA, OLECHUBAEMOIO CTATHUC-
THYECKHU KaK «HOPMa» U «IIaTOJIOTHs», @ TAKKE U3YYHTh BO3MOXKHOCTH (D)YHKIMOHAIEHOTO BOCCTAHOBIICHHUSI CEMSH IIIICH UITBI
B COCTOSTHHHU «I1aTOJIOTHSI.

Metonbl u MeToos0rus padoThl. Pabota sBmsieTcs sKCIepUMEHTANBPHON. B Hell MCmonp30Banuch anmpoOHpOBaHHBIE
pagnoduzuueckue, paAnOTEXHIIECKUE, OMOTOTHUECKHEe METOBI B CPEACTBA BO3JECHCTBHA. B kauecTBe HCTOYHUKOB 00Iyde-
HUS B3TH TeHepatopsl ['4-141 (37,5...53,57 ['Tu) u I'4-142 (53,57...78,33 I'T). DddhexkTHBHOCT ONOCPEAOBAHHOTO BO3-
neicteust DMII oneHnBanach Mo M3MEHEHHIO (DYHKIMOHAJIOB COCTOSHHS CEMSH: SHEPTUH IIPOPACTaHMUs, CPEIHEH JIMHBI
KOpHE#l 1 MPOPOCTKOB B Kax<10¥ BEIOOpKe. [1pr 00paboTKe U aHaNN3e pe3yIbTaToB HCIOJIE30BAaHbI CTATHCTHIECKHE METO/IBI.

Pe3yabTaThl padoThl. YCTaHOBIICHA BO3MOXKHOCTH IIEIEHANPABICHHON MoauUKaIK (YHKINOHAIBHBIX IOKa3aTenel
CeMsTH MIIEHHUIIBI TPY UX B3aHMMOJICHCTBHUHM C BOJOH, npenBaputenbHo oGnydenHoit DMII. TTokas3ansl pasnuuus B 3 dexTrs-
HOCTH OTIOCPEIOBAHHOTO depe3 BoAy Bo3aeHcTBHst OMII 0T 4acTOTHI M SKCIIO3UINH CHUTHANA. BBIsSBIICHA 3aBHCUMOCTH OMO-
JIOTUYECKOTO OTKJIMKA CeMsH IIICHHIB HAa OMOCPEJOBAaHHOE Yepe3 BOIY JIEKTPOMArHHUTHOE OOIydeHHe OT MX HCXOTHOTO
COCTOSIHUSI: HaJIM4ME YTHETEHHUS B COCTOSHHU «HOPMa» U CTHMYIAINH B COCTOSIHUH «@aTtoiorusi». I[loka3zaHa mepcrexTus-
HOCTh NIPUMEHEHHs OMOCPEJOBAaHHOTO Yepe3 Boxy Bo3jercTust OMII Ha ceMeHa MIIEHMIBI, HAXOJSIIUXCS B COCTOSTHUHT
«TaTOJIOTHUSI», JUTSl BOCCTAHOBIICHUS yTPAaueHHBIX (DYHKIIMOHAIBHBIX CBOICTB. OnpeneneHsl 3 QeKTHBHBIE PEXKHUMBI OTIOCpe-
JIOBAaHHOTO uepe3 Boy Bo3zzaercTBust OMIT.

3akaouenne. [loaTBepxaeHa BOJHO-AUCCUIIaTHBHAS Mojeib B3aumoneicteust DMII ¢ BeuniectBoM. [Ipemnoxken omno-
CPEZIOBaHHBIN yepe3 0OMyUeHHYI0 BOAY MeTo | Bo3aeiicTBus DMII Ha ceMeHa, MO3BONSAIONIMNA CTUMYIIUPOBATh UX YTPAYCH-
HBIE CBOICTBA, YTO MPEACTABISACTCS MEPCIIEKTUBHBIM B PA3BUTHU CEITLCKOXO3IHCTBEHHBIX TexHONoTHi. Wi 6. Tabm. 3. bud-
yorp.: 18 Ha3B.

KuiroueBble c10Ba: 3J€KTPOMarHUTHOE TI0JIE, CEMEHA MIIEHHUIIBI, BOJA, ONIOCPEIOBAaHHOE BO3/ICHCTBHE.

OnekrpomarautHoe mone (OMII) sBnsercs
HEOTHEMJIEMOU YaCThIO Pa3BUTHS M CYIIECTBO-
BaHUS JKUBOTO. HakKoOIUIeHHBIE AKCIEpPUMEH-
TaJbHBIC U KIMHUYECKHE JaHHBIC TMOATBEPXKIa-
10T 3()(PEeKTHBHOCTH AIIEKTPOMArHUTHOTO BO3-
JICHCTBUS Ha OHOJIOTHYECKHE OOBEKThI Pa3HBIX
KJIACCOB, BKJIIOYast 4yesoBeka. OCTarOTCs OTKPHI-
THIMH BOTIPOCHI O MEXaHU3MaX B3aWMOJICHCTBUS
OMII ¢ BemecTBoM. CyIIECTBYIOLINE TUIOTE3BI
HE Jaf0T UCUYEPIBIBAIOIIEr0 OTBETA, YTO CBI3aHO
CO CIIOKHOCTBHIO OPTaHM3AINU KUBOW CHCTEMBI.
Omnako, 0co00T0 BHUMAaHHUS 3aCITy»KUBACT BOI-
HO-IICCUTIATUBHAS MOJIeNb, B paMKaX KOTOPO
paccMaTpUBAaIOTCS W3MEHEHHUS CBOWCTB BOJIBI,
BbI3BaHHBIC AeiicTBueM DMIIL. Ilpennonaraercs,
YTO WMEHHO BOJa SBJISETCS NEPBUYHOW MH-
IICHBIO MIPH O0JIYYCHHU OMOJIOTHYECKUX O00BEK-
ToB [1, 2].

Bojna KOJIMYECTBEHHO JOMHHHUPYET B OHO-
ctepe, oHa SABISETCS COCTABHON YacThIO OHMOJIO-
THYECKUX CTPYKTYp, B KOTOPBIX HAXOJUTCS B
CBOOOZHOM M CBS3aHHOM cocTosiHusX [3]. Boma
OTBEYaeT 3a OMOXMMHYECKHE IPOLECCHI, TAKUE
KaK TPaHCIIOPT BEIIECTB, KOMILIEKCOOOpa30oBa-
HUE, XUMUYECKHe U (DU3MUYECKHUE U3MEHEHUS C
ydacTueM MakpoMosieKylsl. OHa BBITIOIHSET (OpMO-
o0pasyrolnyto (hyHKITUFO, IOCKOJIBKY ITPOCTPaHCT-
BEHHasi CTPYKTypa MakpoMmoJiekysn (Oenkos,
HYKJICMHOBBIX KHCJIOT, TIOJIMCAXapHI0B) OIpeie-
JIIETCSI  XapaKTepOM B3aWMOJCUCTBUSA HMX OT-
JIEJIbHBIX MOHOMEPHBIX 3BEHbEB C BOJIOH [4].

N3BecTHO, 4TO BOJIA SABJISIETCS OCHOBHBIM I10-
TJIOTHTEJIEM MHJUIMMETPOBOTO H3JIy4EHHUs, KO-
TOpOe OCOOCHHO HMHTCHCHBHO B IOTPAaHUYHOM
crnoe. HacToThl BpamaTeibHbIX KOJNeOaHUN Mo-
JICKYJI BOJBI HaxOSATCS B CBEPXBBICOKOYACTOT-
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HoM (CBUY) — kpaitae BeicokodacToTHOM (KBY)
IUana3oHax: XapakTepHas 4acToTa CBA3aHHOMN
Bobl Jiexkut B obmactu 10%...10° I'm, nnus cBo-
6oHo# Boas oHa noctaraer 10 T,

Bsaumoneiicrsue Bonbsl ¢ OMII onpenenser-
Csl ee TOJSIPHBIMH M TUCCUTIATUBHBIMU CBOWCT-
Bamu. [Ipu Hammuum BHemHero OMII mpoucxo-
JIUT BO30YXAEHUE TOISAPHBIX MOJIEKYII C TOCIIe-
JOylollel auccunanved MX SHEPrHH 3a CUeT
MEXMOJIEKYJISIpHBIX B3auMmojeincTsuil [5]. Ilep-
BHYHBIM perientopoM OMII Boasl MoxkeT OBITh
BOJIOPOJHAS CBSI3b MEXIY OTIEJIBHBIMH MOJIe-
KyJlaMH, TaK Kak OHa 0OlafaeT CHJIBHOW MOJIs-
pU3aIMOHHON cnocoOHOCTRIO. Jlake cmaboe
BO3JICCTBUE MOXET BBI3BATh NEPECTPOUKY BCEH
CHCTEMBI. V3MEHEeHHE CTPYKTYpPbl BOIBI MOXET
OBITh OTBETCTBEHHBIM 32 aKTHUBALUIO OHOJIOTH-
4YeCKUX IpoueccoB. Mcxonsd U3 KIacTepHOU MO-
JIeId CTPOEHUS BOJABI U HAJIWYMS BOJIOPOJIHBIX
CBsI3el, YyBCTBHTEILHOCTh OMOOOBEKTOB K Clia-
optMm OMII oObsacHseTcs 3ddekrom «mamsaTu
BOJbI». Y CTAHOBJIEHO, YTO B HEYCTOMYUBOM CO-
CTOSIHUM MOJIEKYJIBI BOJBI MOTYT HaXOIUThCA
BILIOTH JI0 HECKOJIbKUX Heaeub [1].

Ilpu obnyuenun OMII HaOmromaercs KoOH-
BEKLMs BOJBI B >kuaAKoH (aze. OHa MOXKeT OBbITH
NEPBUYHBIM MEXaHU3MOM JIEHCTBUS MUJUIMMET-
POBBIX BOJIH Ha MPOLECCHI KU3HEAEITEIbHOCTH,
NPY 3TOM TIOPOT YyBCTBUTEIBHOCTH OMO0OBEK-
TOB K HenpepsiBHOMY KBU-n3nmyuenuro HU3KOM
WHTEHCUBHOCTH JOCTHTaeT €IMHMI] MHUKPOBATT.
KonBeknust BOZHUKAaET Ha rpaHulle pasaena dasz
(BO3MyX—KHJIKOCTb, KUAKOCTH — TBEPIOE TEJO)
32 CYeT MPUIIOBEPXHOCTHOTO TOTJIOIIEHUS W3-
JIy4deHus: 1 00ycJOBJI€HA M3MEHEHHEM CHJI I10-
BEPXHOCTHOTO HATSDKEHUsI Ha JTOM TpaHUIe
(repmokanmutsipablid 3¢ ¢ext). [lon aelicTBruem
MUJUTUMETPOBBIX BOJH 33 CUET KOHBEKTHBHOTO
MepeHoca yCKOpsieTcd MOCTYIUIEHHE B BOJHBIN
pacTBOp Kuciopojaa. JIMHaMHUKa pacTBOPEHHOTO
B BOJIC KHCJIOpPO/Ia, 00pa3oBaHue MepeKuceii u nx
peaxius Ha BO3/IEHCTBHE BHEIIHUX (DaKTOPOB, a
TaKXKe CTPYKTYpH3allusi BOJAbI TP HAIUYUU
npuMecei IPeACTaBIAIOT 0COObIi nHTEpeC [6].

OO0Hapy>KeHBI CHEKTPhl PE30HAHCHOW «IpO-
3pavHOCTH» TOHKUX CIIOEB BOJBI B JMANa30HAX
4acTOT, COOTBETCTBYIOIINX BpallaTeIbHBIM MO-
JIEKYJISIPHBIM CIIEKTpPaM M3JIy4EHHs M TOTJIOIe-
HUsI pacTBOPEHHBIX Ta3oB. Tak, quamazoH yac-
toT 150,176...150,644 I'T11 COOTBETCTBYET pe30-
HAaHCHOMY TIOTJIOIICHUIO OKcuaa aszoTa [7],
a mostockl vacToT 40,0 m 42,2 1T, 50,3 u 58,0 I'T1y

66

CBsI3aHBI C BO30Y)XKJEHHEM aTOMOB 030HA U BO-
JIopoAa cooTBeTcTBeHHO. Hambomee 3Haummble
3¢ exTs HAOIIOJAIOTCS HA YacTOTaX, COBITAIa-
IOIUX ¢ JMHUAMHU miorsomierns OMII moneky-
JISIPHBIM KHCJIOPOJOM, B MHIIIIMETPOBOM JIHia-
ma3zoHe 310 61,0 m 64,5 I'T'r [8, 9].

OKCHEepUMEHTAIIFHO YCTAaHOBJIEHO BO30YX-
JIeHUE PEe30HAHCHO-BOIHOBBIX COCTOSTHUI BOJPI,
KOTOpBIE MpPOSIBIAIOTCA TPU BO3JEHCTBUM Ha
yactoTax BONm3m nap 50,3 u 51,8, 64,5 u 65,5,
95,0 u 105 I'Tu, cBsI3aHHBIX C pagUATBHBIMU U
MOTIEPEYHBIMA MOJIaMU MOJIEKYJISIPHBIX KojeOa-
HUI TeKcaroHaNbHBIX (parMeHToB BoAbl [10].
HexoToprle aHOManbHbIE JUHUM TOTJOLIEHUS
BOJIBI M BOJSIHOTO Iapa B MIJTUMETPOBOM JIHa-
MazoHe, HE NPUHAIESKAIINE BpalIaTeIbHOMY
CIIEKTPY CaMOW MOJIEKYJBI BOJBI, OOBSICHIIOTCS
HangreM KiactepoB. CoOOCTBEHHBIE YacTOTHI 57-
U 60-ro MOJEKYJISAPHBIX KIACTEPOB HAXOISATCS B
MUJUTUMETPOBOM H CYOMHJUTIMETPOBOM JIHAIIa-
30HaX. Pe30HaHCHBIE YacTOTHI Y BOJHBIX KJlac-
TepoB OOHapyxkeHbl B nuamazone 50...70 I'T.
OO0ny4eHue B pe30HaHCHOH MOJIOCe MPUBOAUT K
3axBaTy MOJIEKYJIAPHBIMU BOJIHBIMU KJIacTepaMH
YacTOTHI BHEIIHETO CUTHAIA U YCUJIEHUIO €0 I10
THIy CUHXPOHU3UPOBAHHON reHepannuu. BoaHb!
Ha ATUX YacTOTaX PaCHpPOCTPAHSIOTCS B BOJHBIX
cpelax ¢ MaJbIMH TOTEPSIMH M MOTYT TPOHH-
KaTh Ha OOJBIIYIO TIIyOHHY 00JTy4aeMoro o0heK-
Ta, BOBJIEKasl TIIyOMHHBIE CTPYKTYPHI B IIPOIIECC
B3aMMOJICWCTBUS CO CIAObIM BHENIHWM CHUTHA-
qom [11].

YCTaHOBNIEHO, YTO PE30HAHCHBIE CHEKTPHI
BOJBI U OWOTKaHEW B COCTOSHUH «HOPMa» CO-
M3MEPUMBI IO YacTOTaM, OJHAKO OTJIMYArOTCS
1Mo TOOPOTHOCTH PE30HAHCHBIX MUKOB. B TKaHIX
OCHOBHBIE PE30HAHCHBIE MAaKCHMyMBl 3Hauu-
TEJIHHO YK€, YeM Y BOJBI, UTO OTpaxkaeT Ooiee
BBICOKHII YPOBEHb CTPYKTYPHOH OpraHU3aIiu
CUCTEMBI. B COCTOSIHUM «I1aTOJIOTHA» PE30HAHC-
HBIE CHEKTPBl OTKJIOHSIOTCS 10 YacTOTe M J100-
potHocTU [9]. UneHTUYHOCTh pe30HAHCHBIX Yac-
TOT OMOTKaHEH M BOJBI UMEET MPUHIMITHATIHLHOE
3HaueHWE U yKa3bIBaeT Ha OOIIyI0 (PH3HUECKYIO
MPUPOTY PE30HAHCHOTO COCTOSIHUSI B OMOJIOTH-
YECKUX U BOJIHBIX CPEIax.

Pe3ynbTaThl 3KCTIEpUMEHTAIBHBIX HCCIIE0BA-
HUAW CBHIICTEILCTBYIOT 00 M3MEHEHUHM CBOMCTB
Boabl moxa gerctBueM OMII make HU3KOM HH-
TEHCUBHOCTH, KOTOPBIE MPOSBISAIOTCS KaK HEMO-
CPEIICTBEHHO B HM3MEHEHHUU CTPYKTYpPhI BOJEI,
TaK ¥ KOCBEHHO, ITyT€M BIIUSHUS OOIydeHHOU
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BOJIBI Ha OMosornyeckue o0beKTHl [12]. Dddek-
THBHOCTH OTIOCPEIOBAHHOTO Yepe3 BOJY BO3-
netictBus OMII Ha ceMeHa pacTeHHM ompenesi-
eTcs OCOOCHHOCTSAMH IpoTeKaHus (a3bl mpo-
pacTaHus.

IIpopactanne npeacTaBiIsieT COOOM CITOKHBIN
(hM3UKO-ONOIOTMYECKHI  TIPOIECC, IPOUCXOIS-
mHUHA B ceMeHax IMOJ BO3JIEHCTBHEM BHEIIHUX
YCIIOBUH B MEPHOJ Nepexojia U3 COCTOSIHUS T10-
KOSl K aKTUBHOW (haze, KOTOpas 3aKaHUYNBAETCS
00pazoBaHMEM TIPOPOCTKAa M KopemkoB. HeoO-
XOJMMBIM yCJIOBUEM IS TPOPACTAHUS SIBIISIETCS
HaJIM4Me BJIATW, KHUCIOPOAAa W ONTHMAalIbHOU
temneparypsi [13, 14].

Brara sBnsieTcst OMHUM W3 OIPENENSIFOIINX
¢dakTopoB. B co3peBiieM cemeHu Il OIAEP-
JKaHMS KU3HU 3apOJIblla TOJKHO CONEPKAThCS
He MeHee 15% BoIbl, ee yMEHBIIEHHE [0
10...12% mnpuBomutr k rudenu 3apoiplmia, a
yBenuueHune Oosee yeM Ha 15 % — k HaOyXxaHUIO
cemenu. Coneprkanue BOJbI, HEOOXOAMMOE IS
MpopacTaHusi, KOJNeOJIeTcss B 3aBHUCHMOCTH OT
BUa pacteHuit: s npoca — 33 %, pxu — 35 %,
koHoIu — 47 %o, KyKypy3bl — 50 %o, muteruts: — 69 %,
Buku — 75 %, ropoxa — 98 %, npuHa — 100 %,
caxapHo# cBekisl — 120 %, kpacHOro kieBepa —
145 %. KonmuvecTBO HEOOXOUMON BJIaru OIpe-
JeNsieTcs MPEUMYIIECTBEHHO pa3MepoM W XU-
MHYECKUM COCTAaBOM CeMeHH. B 3aBucumocTH
OT cOpTa pacTeHWH, HapuUMep, MIICHUIBI, 3ep-
Ha KOTOPOW pa3NYaroTCs 1Mo OETKOBOCTH, TO-
TJIOLICHUE BOJBI BapbupyeTcs. TBepaas miieHu-
1a tpedyer Oosbliie BOABI, YeM Msrkas. M30bI-
TOK BJIard MOXET OBITh BPEACH B CBSI3M C HE-
XBaTKOH KUCIIOpOJa, HEOOXOIUMOro ISl AbIXa-
Husl. [lepBble OPIMK BOJIBI MOCTYIAIOT B CYXO€
ceMsl TI0J BHICOKHM JIaBJICHUEM, YTO JBOIIOIU-
OHHO O0€ecIeunBaeT ero BBDKHMBAaEMOCTbh. [Ipo-
HUKHOBEHHE BOJIBI B CEMsI IPOUCXOAMT TIaBHBIM
obpazoM gepe3 pyOUMK W MBUTBIEBXO. OKOJIO
HUX 3a4acTyI0 pacroioxkeH kopemok. [Tpu mpo-
pacTaHMM MIIEHWIBI TEPBBIM MOSBISIETCS KO-
peHb, BCIel 3a HUM IIOKa3bIBAIOTCS eIle [Ba,
KOTOpbIe OBICTPO JIOTOHSIIOT TIEPBBIH B pOCTE.
[lo3nHee TOSABISIOTCS TNPHIATOYHBIE KOPHHU.
Hanee u3 3apoaplia Moka3bIBaeTCs POCTOK, KO-
TOpBIH pacteT BBepx [15].

IIpn mpopacTannn ceMsiH MPOXOIAT MHOTO-
YHUCIIEHHBIE B3aWMOCBS3aHHBIE TPOIIECCHI: pac-
naj MUTATENbHBIX BEIIECTB, WX NpEeBpalleHue,
TpPaHCHOPT, OOpa3oBaHHWE M3 HUX HOBBIX Be-

IIECTB, HEOOXOAMMBIX JJIi TIOCTPOSHUS KJIETOK
1 opraHoB [14].

Takum 00pa3oM, TIEPBBIA 3TAIl MPOPACTAHMS
ceMsiH (BOJIOTIOTJIOIICHUE) MOXET OINPEACIAThH
JAIbHEWIIIEe TIPOTEKaHUE MPOIECCOB, OTBETCT-
BEHHBIX 32 BCXOXKECTh 3€pHa, CKOPOCTH POCTa
KOpHeW W mpopocTkoB. KiroueBoe 3HaueHUE B
3TOM MPOIECCE MMEET TO, KAKUMHU CBOWCTBAMU
001a1al0T TIEpBBIC MOPIMU TOTJIONICHHON Bila-
ru. [loaToMy akTyaabHBIMU SIBIIIFOTCS HCCIIEIO-
BaHUs BozzaeiicTBua DMII Ha BOxy, ¢ HampHEH-
MM 3aMauyuBaHUEM B HEH CYXHX CEMSH IS
MOBBIIIICHUS WX BCXOXKECTH U CKOPOCTH POCTa,
YCTOHYHMBOCTH K HEOJIArompuATHBIM (haKkTopam,
C MIEPCIIEKTUBOM BHEAPEHUS SIEKTPOMArHUTHBIX
TEXHOJIOTUM B CEIBCKOE XO3IUCTBO.

Lenpro paboTHI SBISETCS MCCIENOBaHUE d(-
(DeKTHBHOCTH ONOCPENOBAHHOTO dYepe3 BOIY
BO3IEHCTBUS HU3KOMHTEHCUBHBIX OMII B muc-
KpeTHbIXx monocax KBY-ananazoHa Ha ceMeHa
MIIICHAIBI B 3aBUCHMOCTH OT WX HAYallbHOTO
COCTOSTHHSI, OIICHMBAaEMOT'0 CTaTHCTUYCCKH Kak
«HOPMa» W «IaTOJIOTHS», a TaKKe H3ydeHHe
BO3MOXKHOCTH (PYHKIIHOHAJILHOTO BOCCTaHOBIIE-
HUSl CEMsH IIICHHUIIBI B COCTOSIHUU «I1aTOJIO-
THSD.

1. Annmaparypa u MeTOAMKAa HM3MepeHMId.
B kauecTBe MCTOYHUKOB OOJYUYCHHS B JUCKPET-
HeIXx Tojocax KBY-mmamazoHa wucmonb30Ba-
muck TeHeparopel ['4-141 (37,5...53,57 I'T'm)
u ['4-142 (53,57...78,331'Tu), wuznydaromue
CUTHAaJIBI MOINHOCTEIO P < 5 MBT. BosiHOBO1HEIE
BBIXO/IBI TEHEPAaTOPOB HArpYyXalluCh PYIOp-
HbIMH aHTeHHamu C aneptypamu 6,0x5,0 cm
u 8,5x6,5 cm. O0iyueHue MpoBOAMIIOCH B pac-
KpBIBE PYIIOpa Ha PacCTOSHUU S...7 CM, T.¢€. B
OyvkHEeW 30HE aHTEeHHBL. [IIOTHOCTH MOTOKA
mormrHocty (I1IM) cocrassia 0,1 MBT1/cM? npu
HepaBHOMEPHOCTH 00y4deHus He 6onee 3 nb [16].

OOBeKTaMu )T UCCIIeI0BaHUS BEIOPAHEI Ce-
MEHa MIIEHUIBI MATKUX copToB yposkas 2015 r.,
HMEIOLIHE Pa3IMuHbIC UCXOHbIE MoKa3atenu [14].

OO6mydyeHue CeMsH MIIEHUIBI MPOBOIUIIOCH
OTIOCPEIOBAHHO HYepe3 BOAY, T. €. IyTeM 3ama-
YHBAHHUS CyXUX HEOOIYYECHHBIX CEMSH B TIPe/l-
BapUTENILHO OOJIlydeHHOM Boxe. BozgeiicTBue
OMII Ha BOIy OCYIIECTBISUIOCH B TUCKPETHBIX
nojiocax KBU-guama3ona 42,2, 58,0 u 61,0 I'Tn
npu 3Kcro3unmy curHama 7'=5, 10, 30 u 60 MuH.
CeMmeHa HaXOIWIHCH B 0OJTyI€HHOH BOJIE B TeUe-
e 4 4 npu Temneparype t=23 + 1°C, 3atem
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BOJIa CIMBajlach M CEMEHA PACKIaAbIBAINCH B
gamkax Iletpu mo 50 mTyk anms mampHeHmien
a’pallvi B CHELMAIBHO M3TOTOBJICHHOM TEPMO-
crate. [IpopaiuBanue ceMsH MPOBOIUIOCH 72 4
B cootBercTBuH ¢ 'OCTom 10968-88 [17, 18].
TemnoBass oOpaboTka CeMsSH MPOXOAWMIIa B
BomsHoM Tepmocrare tuma U-10 (Ultra —
thermostat), mo3BossirorieM 00eceYnTh MOCTO-
SHCTBO 3aJaHHOW TEMIIEpPaTypsl ¢ TOYHOCTHIO
10,5 °C. HarpeB cyxux CeMsiH OCYIIECTBIISIICS
mpu 60, 70, 75, 80, 85 1 90 °C, B Teuenune 60 MHH.
OD(PEKTUBHOCTL  OMOCPEAOBAHHOTO Yepe3
BoAy Bo3zaeiicTBus DMII onenuBanace o u3Me-
HEHHIO  (YHKLUMOHAJIIOB COCTOSIHUSI ~ CEMSIH.
1) sueprun npopactanus (D, %) — oTHOIICHHE
KOJIMYECTBA CEMSH U3 IMApTHUU, B KOTOPBIX OIIPEC-
JIENSTFOTCA POCTKH 3a 72 4 HabOmroaeHud, K 00-
eMy KOJMYECTBY CEMsH; 2) CpeaHel IHHBI
KopHe# (L cp, MM); 3) cpeHell JUIMHBI IPOPOCT-

KOB (L;cp, MM) B KaK/10M MapTUH U MX CpEJHE-
kBagpartndeckoro otkioneHus (CKO).

Craructrdeckass 00paboTKa TOTYYEHHBIX
pe3yIbTaTOB MPOBOJIWIACH C HCIOJIb30BAaHHEM
nporpammsl BioStat 2008.

2. OOcy:kaeHue pe3yJabTaToOB BO3/eiCT-
Busl. B KkadyecTBe KOHTpOJILHOM paccMarpuBa-
Jach MapTUsi CEMsIH MIICHUIBI MITKUX COPTOB
ypoxkas 2015 r., umeromux BbICOKHE (PYHKIHO-
HaJIbHBIE NTOoKa3aresnu. CeMeHa He MoJBepraiach
IpeIBapUTEIbHBIM (DPU3NIECKUM BO3IEHCTBUSAM,
CIOCOOHBIM TOBJIHSTH Ha MpOIEecC MpopacTa-
HUS, TIO3TOMY MX COCTOSIHUE YCIOBHO OIICHUBa-
JIOCh KaK «HOPMa.

PesynpTaThl M3MeHeHHs (QYHKIHOHAJIOB CO-
CTOAHUA CEMAH MIICHUIBI MATKUX COPTOB YpO-
kasg 2015 r. B COCTOSIHMM «HOpPMay IMOCJIe 3aMa-
YMBAHUS MX B BOJE, NPEABAPUTEIBHO OOTy4eH-
Hoit OMII, npencrapnenst B Tadm. 1.

Tabmuma 1

OnocpenoBanHOE Yepe3 00yIeHHYIO BOAY BIHSIHAE HU3KOMHTEHCHBHBIX DMII
Ha QYHKIIMOHAJBHEIE [TOKA3aTeNN CEMSH MIICHUIBI MSITKUX COPTOB ypoxkast 2015 .
B cOCTOSTHUM «HOpMay (* — p < 0,05; ** — p < 0,001)

. ITokazarenn OMOJIOTHYECKOH aKTUBHOCTH
PexxuMm Bosaeiicreus DMII
D % Ly cp» MM Ly ep» MM

f, T T, MUH cH CKO Leop CKO Loop CKO
Konrpomb 95,0 3,1 38,0 59 21,6 3,8

5 95,3 2,4 414 2,8 22,1 16

61.0 10 94,0 2,5 39,9 57 215 19
30 94,3 3,2 35,8 3,3 17,5* 15

60 94,7 1,0 32,4* 2,7 14,2** 1,1

5 94,0 34 35,8 6,0 17,0* 15

58,0 10 98,0* 2,5 41,0 3,3 194 1,1
30 96,0 3,3 33,6 34 17,9* 1,7

60 91,7* 3,2 36,6 2,0 17,4* 14

KonTposs 90,0 4,7 19,9 53 15,6 2,7

5 88,3 15 9,5** 15 4,4%* 0,9

422 10 95,0* 2,8 25,7* 2,9 16,7 1,0
30 81,0** 2,1 7,5%* 2,7 4,0%* 1,2

60 78,0%* 4,6 7,0** 2,6 4,4%* 1,6

CornacHo TMOJyYEHHBIM JaHHBIM, IIPH OIIO-
CpPEeIOBaHHOM 4epe3 BOJy OOJIyYeHUH CEMSH B
COCTOSIHMH «HOpMay B mojioce gactoT 61,0 [T
W3MEHEHUS O, HaXOJIWIUCh B Mpeieax JOBepH-
TEIbHBIX UHTEpBaJIOB. Habmonanack TeHaeHIus
k cHmkenuro D, npu T =10, 30 u 60 mun o01y-
yeHus1. JlocToBepHbIE U3MEHEHHSI OTHOCHTEITBHO
KOHTPOJIGHOM MapTHH OTMEUYECHBI TPU OIICHKE:

68

cpemHelt IIMHBI KOpHE# mocie 60 MuH o0yde-
Hust — B 1,2 paza (p < 0,05) u cpeanedl 1HMHBI
npopocTkoB Tocie 30 u 60 MUH BO3IEUCTBHS —
B 1,2 (p<0,05) u 1,5 pasza (p < 0,001) coorBercr-
BeHHo (puc. 1). Ilpu oOmydeHMm B AHWana3oHe
yactoT 58,0 I'T'1 B Teuenne 10 MuH HaOIIODAIACH
JOCTOBepHast ctuMysiist D, Ha 3 % (p < 0,05),
a B Teuenue 60 muH — yrHeTenue I, Ha 3,3 %
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(p <0,05). Omenka Ly, BBISIBHIA TEHACHIHMIO K
yrHeTeHuio pocta kopaeit mpu 7'=5, 30 u 60 muH
U K CTUMYJSImH — mpu 10-MUHYTHOM BO3Jei-
creun. Ilpu paccmorpenun L, HaOmomanock
YTHETEHHE TP BCEX PEXMMAX DKCIOZWIH CHT-
HaJla; JIOCTOBEpHBIE JaHHBIE TIIONyYeHBI, KOra
BpeMsi BO3JICHCTBYS COCTaBIWIO 5 MuH — B 1,3 pa-
3a, 30 m 60 My — B 1,2 paza (p < 0,05) (puc. 1).

OOGumyuenue Bojabl B jamamnazoHe 42,2 [T B
tederne 10 MHH, ¢ TOCIIEAYIONINM 3aMavYlBaHU-
€M B HEHl CyXUX CEeMsiH, IPUBEJIO K JOCTOBEPHOMN
crumyasauun O, v Leo, B 1,1 m 1,3 pasa
(»p<0,05); Ly — TeHISHIMS K CTHMYJISLHU.
OcTtanbHble pEeXUMBI OKa3zajd YrHETarollee
JIEHCTBHE Ha BCE HCCIEAyeMble ITOKa3aTelu.
Tak, mpu T'=5, 30 u 60 mun D, cHH3UIACH HA
2 % (tennenuus), 9 u 12 % (p <0,001); Lyo, —
Ha 10, 12 u 13 mm (p <0,001); Lo, —HA 11, 12
u 11 mm (p <0,001) cooTBeTCTBEHHO, OTHOCH-
TEIIBHO KOHTPOJIS (pHUC. 2).

'

100

Takum 00pa3oM yCTaHOBIJIEHO, YTO OIOCpe-
JIOBaHHOE yepe3 OOIydYeHHYI0 BOLY BO3JeHCT-
Bre HIM3KOMHTeHCUBHBIM OMII Ha cemeHa mie-
HUIBI MATKUX cOpToB ypoxas 2015 r. B cocros-
HUM «HOpPMa» CIIOCOOHO MOIU(UIMPOBATH HX
(GyHKUMOHANBI cocTosiHus. B OoipmmHCTBE Ciy-
yaeB HaOIromaeTcs TEHACHUUS K YTHETECHHIO.
HanOonpiye OTKJIOHEHHS OTMEYAarOTCs IIpH
OLICHKE CpeHEl AJIMHBI KOPELIKOB U IPOPOCTKOB.

Habnronaetcsa 3aBucumocTsb 3 PeKTUBHOCTH
3IIEKTPOMArHUTHOTO BO3ACUCTBHS OT YacTOTHI
00y4YeHHUS.

VYcraHoOBIEHA HENMHEWHAs 3aBUCHUMOCTH OT
9KCHO3ULMH CUTHajla, KOTOpasi WHAWBUAYalbHA
IUTS KQKJIOT0 AWana3oHa.

BrrisiBaeno Hanmnuue 6I/IOJ'IOFI/I‘-ICCKOI‘O OTKIJIN-
Ka MpU OTHOCUTEIBHO MaJlOW MPOJOIKUTEINb-
HocTH 00paboTku Bossl OMII — 5, 10 MuH, a Tak-
JKe HATM4YHe Pa3HOILIAaHOBHIX 3(dexToB, mpowmc-
XOJSIIUX B TEUYCHUE 5 MUH.

90 4]

70 -

50 T T T T T

K Cp”

50

40 =

20 +

10 4

T cp?

30

201+— = =

10

5 MuH 10 Mun 30 MuH 60 MuH

koHTpoip 61,0ITn 610ITo 610ITo 61,0ITTu 58,0IThm 58,0ITo 58,0Tu 58,0ITu  pexum

5 MUH 10 MuH 30 Mue 60 MMH BO3AEHCTBUSA

Puc. 1. I3MeHeHne QpyHKIMOHAIBHBIX MOKa3aTeIel CeMsH MIIEHUIBI MATKUX COPTOB yposkast 2015 . B COCTOSHUH «HOpMay
IIpY ONOCPEIOBaHHOM uepe3 Boxy oOumydennu DMII B nuanazonax 61,0 u 58,0 I'T
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hd

70

50

Ly cpy MM

40

20
o L T Sl

L opr MM

30

20

10 1

0 el o I

KoHTpoib 42,2TTu 422TTu 4221Tu 4221Tn  pexum
5 MuH 10mMua  30mvuH 60 MHH BO3ZIEHCTBHS

Puc. 2. 3smeHeHne QpyHKIMOHANBHBIX TOKa3aTeNeH CeMsH
MIIEHUIl MATKUX COpTOB ypoxas 2015 r. B cocTosSHUU
«HOpMa» TIPH OIIOCPEJOBAaHHOM 4Yepe3 BOJY OOIydeHHH
OMII B nuanazone 42,2 I'T

st ycTaHOBIIEHUST BO3MOXKHOCTH TIOCPEJICT-
BoM OMII BoccTaHaBnIMBaTh yTPAuCHHBIE MOKa-
3arend (PyHKIIMOHAJIOB COCTOSIHHS CEMSH pac-
TEHUI OBUIM TPOBEICHBI UCCIICIOBAHUS UX IIeJIe-
HaIpaBJICHHOTO YTHETCHHS MPU KOHTPOJIUpPYe-
MBIX TIapaMeTpax, B JaHHOM CiIydae — TeMIiepa-
Typhl U BpeMeHH Bo3jeicTBus. McxomHoe co-

CTOSIHHE CEMsIH B 3TOM Clly4ae yCJIOBHO OLICHU-
BaJIOCh KaK «ImaToyiorus» (Tabi. 2).

Harpes npu Temneparype 60 °C He crioco0cT-
BOBQJI YTHETCHHUIO, W3MCHEHUS (DYHKIIMOHAIb-
HBIX IIOKa3aTelied MpU MPOPAIUBAaHUKM CEMSH
TMIIIICHALIB] HAXOAWJINCH B Tpe/esax CTaTUCTHYe-
CKOM TOTPEUTHOCTH, OTMEYaINCh TEHACHIIMH K
CTUMYJIILIMM CPEIHEW JJIMHBI KOPHEH WU Ipo-
poctkoB. Ilpu wnarpee ot 75°C u Bblle
HaOJTFOIAIoCh yeToiunBoe yruerenue (p < 0,001)
ceMsH 10 BceM MokasarensMm. Tak, mpu 75 °C
Oy cumsunack B 1,3 u 1,1 pasa, Ly, — B 2,2 1
15pa3a, a Ly, — B 2,4 u 1,3 pa3sa, B 3aBucH-
MOCTH OT TOTO, B KaKOW MEpPHOJ BPEMEHHU MpO-
Boawics sKcrmepumeHt. Ilpu Temmepatype 80
n 85°C yrHereHue cocTaBmwyio: I, — B 5,6
u 11,9 pa3 coorBeTcTBEHHO, L, — B CpeaHeM
B 38 pa3, a L,, — B 14,4 u 19,6 pa3a. Makcu-
masbHbIi Tporpes (t =90 °C) npuBen K CHuKe-
HUIO TTOKa3aTelield OMOJIOTHYECKON aKTHBHOCTH
CEeMsIH TpaKTHYeCKH 10 Hymt: I, — 1o 3%
(B 32 pasa), Lyep, Lucp — 210 1 MM.

i1 KOHTpOIIMpyeMoro yruereHus (yHKIIHU-
OHAJIOB COCTOSIHHS CYXHX CEMSH MIICHHUIBI B
KaueCTBE ONTUMAIBHOTO PEKHMa BHIOPAHO TeTl-
nmoBoe Bo3zaeiictBue B Tepmoctare U-10 mpm
t=75°C, T=60mun. Pesynbrarsl omocpesno-
BaHHOTO Bo3nercTBrusa OMII Ha ceMeHa MIIeHU-
bl B COCTOAHUUN «IIAaTOJIOTUsA» NPCACTABJICHLI B

Tadi. 3.

Tabmuna 2
Brusinue Terna Ha (QyHKIIMOHATBHBIC TIOKA3aTeNINn
CEMSIH TIIIEHUIIBI MSATKHUX COPTOB ypoxkas 2015 . (* — p < 0,05; ** — p < 0,001)
Pesxum IToxa3aTenu OMOJIOrHYECKON aKTHBHOCTH
TCIJIOBOI'O BO31CUCTBUS 9]_” % LK o MM Ln o MM
t,°C T, v 3, CKO Lo CKO Lye CKO
Kontpons 95,0 3,1 38,0 59 21,6 3,8
60 60 92,7 3,7 39,9 6,3 231 4,2
70 60 89,3* 3,1 351 3,2 18,5 15
75,1%* 7,1 17,7*%* 4,2 9,0** 19
7 60 83,6** 2,1 12,6** 31 11,0** 2,5
80 60 17,3** 4,2 1,0%* 0,0 1,5%* 0,2
85 60 8,0%* 3,5 1,0%* 0,0 1,1%* 0,2
90 60 3,0** 3,3 0,7** 0,5 1,0%* 0,0

70
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Tab6muma 3

OnocpenoBaHHOE Yepe3 00TydeHHYIO BOAY BIHSIHNE HU3KOMHTEHCUBHBIX OMII
Ha (pyHKIIMOHAJILHBIE MTOKA3aTEeNIN CEMSIH MIICHUIIBI MSTKUX COPTOB yposkas 2015 T.
B COCTOSIHMH «matoiorus» (* — p < 0,05; ** — p < 0,001)

Pexxum Bo3aeicTBUS TTokasarenn OMONIOrHYECKOW aKTHBHOCTH
TennoBoro OMII O % Ly cp» MM Ly cpy MM
yYTHETEHHS
t°C | 7 mum f, ITu T, Mun D, CKO Li op CKO Ly ep CKO
KonTposns 95,0 3,1 38,0 59 21,6 3,8
KOHTPOJIb 3,0%* 3,3 0,7** 0,5 1,0%* 0,0
90 60 610 5 4,0 18 1,0 0,0 1,0 0,0
' 10 7,3* 2,7 1,0 0,0 1,0 0,0
KOHTPOJIb 92,7 3,7 39,9 6,3 23,1 4,2
5 94,7 1,6 41,1 3,3 20,3 18
61.0 10 94,0 2,2 439 2,3 22,8 1,3
30 93,7 2,3 36,5 3,3 21,6 1,7
60 60 60 93,0 3,0 33,3* 2,7 20,9 1,4
5 92,7 10 39,2 3.9 21,1 2,2
58,0 10 95,0 1,7 39,1 3,7 23,3 0,5
30 90,0 1,6 33,5* 51 19,0* 1,6
60 94,3 2,9 37,9 2,9 22,9 2,1
KOHTPOJIb 75,1** 7,1 17,7** 42 9,0** 1,9
5 89,7** 4.3 19,2 2,3 9,7 0,7
75 60 610 10 93,3* 2,3 24,5* 1.2 12,2* 0,1
' 30 74,3 51 14,9 2,7 7,5 0,9
60 65,7* 2,3 10,6* 1,0 5,5%* 0,6
Kontposns 90,0 4,7 19,9 53 15,6 2,7
KOHTPOJIb 66,7** 66,7 6,6** 1,6 3,3** 0,4
5 81,3** 59 8,2 2,4 3,9 1,0
75 60 10 75,5* 7,7 6,6 1,2 4,0* 0,7
280 30 68,4 5,2 7,3 2,7 4,5* 1,0
60 69,3 53 8,4* 1,0 4,9%* 0,5
Kontposns 91,4 2,3 18,4 39 14,0 2,5
KOHTPOJIb 83,6** 2,1 12,6** 31 11,0%* 2,5
5 88,7** 1,2 14,4 2,4 10,9 15
75 60 42 10 90,0** 2,0 19,0* 2,3 14,2* 1,4
' 30 88,7* 4.2 19,3* 3,8 13,1 0,9
60 88,0* 2,0 22,0%* 3,8 14,4* 2,4

[ocne narpesa cemsn npu t = 60 °C onocpe-
nosanHoe Bo3nercTere OMII B mosoce 4acToT
61,0 I'T'y He noBnUsIIO HA O, IPU BCEX PEKMUMAX
9KCIIO3UINH cHUTHala. J[oCTOBEpHOE YrHETEHHE
HaOJIr01a10Ch TIPH OLICHKE CPEeIHEH IIMHBI KOp-
et — B 1,2 paza (p < 0,05), xorma Bpems 00Iy-
YeHUs1 cOCcTaBWIO 60 MHH, YTO COOTBETCTBYET
M3MEHEHUSIM MPU OMOCPEIOBAHHOM OOIy4YeHUH
B COCTOSIHUM «HOpMa» (Tabum. 1). Onenka cpen-

Hel JUTMHBI POPOCTKOB HE BBISBUJIA 3HAUUMBIX
W3MEHEHUH, HaOmoanacy o0mas TeHACHIUS K
WX yrHeTeHuio (puc. 3).

[Ipu omocpenoBaHHOM OOJTyYEHHU CEMSIH B
muamna3ode dactor 58,0 ITi mocie wux
00paboTku t=60 °C usmMeHeHHH O, TaKXKe HE
HaOmronanoce. CpenHsisi JAJMHA KOpHEH W
MPOPOCTKOB HMMeEJa TCHICHIUIO K YTHETCHHIO,
JTOCTOBEPHBIC U3MCHEHUS OTMEUAIIICH TIPU 00JTy-

ISSN 1028-821X. Pagiodizuka ta enexrponika. 2018. T. 23. Ne 3 71



O. U. Kosanenxo / Ocobennocmu onocpedo8antoo epes...

D, %
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!

80 1

70 A

60 1

50

K cp

50

40 =

30 +—1

20 +—1
10 Il l
0 T

mcp?

30

1 l
0

KOHTpOJb  60°C

60  Swmuma 10 mMua 30 MuH

61,0ITa 610ITm 61,0ITy 610ITh 58,0ITm 58,0ITu 58,0ITu 58,0ITu pexum
60 MuH

5 MUH 10 Mur  30MuH 60 MMUH BO3IEHCTBUA

Puc. 3. U3meHeHne GYHKIMOHATIOB COCTOSHHUS CEMSH IIICHHIBI MATKUX COPTOB yposkast 2015 r., mpeaBapuTenbHO TOABEPT-
muxcst TeroBoMy BosnelctBuio (t =60 °C) mpu omocpenoBaHHOM udepe3 Boay oOmydeHnn OMII B nmamasonax 61,0

n58,0ITx

yeHuu B TeueHue 30 mMuH B cpenHeM B 1,2 pasa
(p < 0,05) (puc. 3), 4TO COOTBETCTBYET TEHJICH-
UM TIPH OTIOCPEIOBAHHOM OOJyYeHHH B CO-
CTOSTHUM «HOpMay (Tabm. 1).

[lpu omocpenoBaHHOM OONYYEHUH CEMSH B
nmuamnaszone gactoT 61,0 I'Tr mocine ux o6padbot-
ku t =75 °C, xorma ucxonHble ITOKa3aTeaud ObI-
JU CHIDKEHBI B 1,5...2 pa3a, HaOmoganack Jo-
CTOBEpHAsl CTUMYJISIIUS BCEX MCCIEAYEMBIX I10-
Kazareneil cemsH mmeHunsl npu 10 MUH 3KCIo-
sunmu curHana: O, — B 1,2 paza (p < 0,05), cpen-
HEeH JUIMHBI KOpHEW M MpOopocTKoB — B 1,4 paza
(p <0,05) oTHOCHTENLHO TEIJIOBOTO YTHETCHUS
(puc. 4). O0yueHre B TeUEHHE 5 MUH TIPUBEIIO K
JIOCTOBEPHOM CTUMYJISIIUU TOJBKO Oy, — B 1,2 pa-
3a (p<0,001), Ly, u Ly, — ImpociexuBanach
TEHJICHIUS K CTUMYJISIIIAU. YBEIMYEeHHE BpeMe-
HU BozneiictBus a0 30 MUH CHOCOOCTBOBAJIO
TEHJEHIINY K YTHETEHHIO, U IPU 4acOBOM O0IIy-
YeHUH HAOJIOAaIOCh JOCTOBEPHOE YTHETEHHE
9, B 1,1 pasza (p < 0,05), Lic,u Ly, — B cpennHeM
B 1,7 paza (p < 0,05, p < 0,001).

3, %

1

90 — [~ ]

ZZ :j}: I [T :_ﬂ

L, MM

A TS

1 cp

30
204 1=

10 1 =

0 NN Nil=

xortpors  75°C 6101Tw 6101Tw 610ITr 6101T pexnum
60vua Svur  10mun 30 Mun 60 MMH BO3IEHCTBHS

Puc. 4. 13MeHeHne (QyYHKIIOHAIOB COCTOSIHASI CEMSH
IIIEHULBI MATKUX COpTOB ypoxkas 2015 r., mpeaBaputens-
HO MOJIBEPrIIMXCs TemIoBoMy Boszeiictuio (=75 °C)
NP OINOCPEIOBaHHOM uepe3 Boxy oOuyudennu OMII B
muanasone 61,0 I'Tg
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OnocpenoBaHHOE 00IyYEHUE CEMSIH B MIOJIOCE
gactoT 58,0 T mocie TemmoBoi 00pabOTKH
(t=75°C, T=1 4) npuBel0O K CTHUMYJISALHA
(YHKIIMOHAIGHBIX TIOKa3aTesield. 3HAuYNMBbIE W3-
MeHeHHs1 D, HaOJroJamich MpHU KpaTKOBpEMEH-
HOoM Bo3neiicteun S u 10 mun — B 1,2 (p < 0,001)
u 1,1 paza (p <0,05) cOOTBETCTBEHHO; CPETHSI
JUITMHA KOpHEW MOCTOBEPHO YBEIWYHIIACH OTHO-
CUTEJIbHO «TEIIOBOT0» KOHTPOJS MpH 00Iyde-
HuM B Teuenue 1 4 — B 1,3 pasa (p < 0,05), a no-
CTOBEPHOE YBEIIMYCHUE CpEIHEH ITUHBI TPO-
poctkoB 3adukcupoBano mpu 10, 30 u 60 Mmun
Bozaeiicteus OMII — B 1,3, 1,4 (p<0,05) un
1,5 paza (p < 0,001) coorBeTCTBeHHO (pHC. 5).

IIpu omocpenoBanHoM Bo3aeiicTBun OMII
Ha ceMeHa B COCTOSHMU «maronorus» (t =75 °C,
T=60 muH) myTeM 3amMayMBaHHs UX B BOJE, 00-
JMy4eHHOU B muara3zoHe dactoT 42,2 I'T, nabmo-
JlaJach CTUMYJISILIUST UCCIIEAyeMBbIX MOKa3aTeleH.
OtMeueHs! 1Ba MakcuMyMa d(pGEKTUBHOCTH BO3-
neiictBus npu 10 u 60 MUH 3KCHO3ULUU CUTHAJA.
HaGmonarorcst jocToBepHble n3MeHeHus Oy, B 1,1
(»<0,001), Ly, — B 1,5 (< 0,05) u 1,8 paza
(» <0,001) coorBercTBeHHo, L, — B 1,3 pasa
(p <0,05) (taba. 3). CiemyeT OTMETHTh, YTO B
pe3yibTaTe OJCKTPOMATHUTHOW  CTHMYJISIUH
(GYHKIMOHAIBHBIE TTOKA3aTeIH CEMSH IIICHHIIBI
ObUIM COM3MEPUMBI C KOHTPOJILHBIMU H, B OT-
JeTbHBIX CITydasix, IPEeBbIMai ux (puc. 6).
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koutpors  7/5°C 5801Ti 5801Ti 580ITu 580ITu pexum
60vun SwmuH  10muH 30 MuH 60 MUH BO3IEHCTBIS

Puc. 5. 3MeneHne (QyHKIIMOHAIOB COCTOSIHUSL CEMSH
IMIIEHNULBI MATKUX COpTOB ypoxkas 2015 r., mpeaBaputens-
HO MOJBEPrIIMXCs TemIoBoMy Boszeiicteuo (t=75 °C)
[P ONOCPEIOBaHHOM uepe3 Boxy obOmydenun OMII B
nuanasone 58,0 I'T'n
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90 = — = —————

70 1
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T
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koHtpors  75°C 422 [T 4221Tu 4221Tu 4221Tu pexum
60vur SmuH  10mue 30MumH 60 MuH BO3IEHCTBHS

Puc. 6. H3MeHeHue (QYHKIIMOHATIOB COCTOSIHUS CEMSH
TMIIEHUIBI MATKHX cOPTOB ypoxas 2015 ., mpeaBapUTEIILHO
MOJABEPIIIHXCs TerioBoMy Bo3neictauio (t=75°C) mpu
OTIOCpEeIOBaHHOM Yepe3 Boxy oOmydenun OMII B numama-
30He 42,2 I'T1x

[Ipu npenBapuTeIbHOM BO3JEHCTBHM Ha Ce-
meHa Terutom nipu t =90 °C, 7 = 60 muH, korma
MX TIOKa3aTead OBUIM CHIDKEHBI 0 MUHUMAIIb-
HBIX 3HAY€HWW, JajdbHEHIIEe OMNOCPEIOBAHHOE
yepe3 Boay BozzaeiictBue OMII B monoce yacTot
61,0ITu Obuto Manod(h¢GEKTUBHBIM OTHOCH-
TEJIbHO CTUMYJISIIMU CPEIHEHN JJIMHBI KOpHEU U
mpopocTKoB. JlocToBepHOE yBenmuieHne HaOIro-
JlaeTCs TOJBKO MpHU OlleHKe I, — B 2,4 pasa
(» <0,05) npu 10-muHYTHOM 00ITyUeHHH (Tl 3).

TakuMm 06pa3oM, OroCcCpeOBaHHOE BO3ICHUCT-
Bue DOMII Ha ceMmeHa, HaXOISIIHUECS B COCTOS-
HUU «IIATOJIOTHS», BbI3BAHHOM IIPEIBAPUTEIIb-
HOW TerioBoM oOpaboTkod, mpu t=75°C,
T =60 muH, cnocoOCTBOBaNO B OOJBIIMHCTBE
CIIy4aeB CTUMYJISIMH WX (QYHKINOHAIBHBIX I10-
KazaTeJiei, 4TO OTIIMYACTCS OT PE3y/IbTaTOB MPH
OTIOCPEIOBAaHHOM OOJIYYeHHUU CEMSH B COCTOS-
HUU «HOpPMay, B pe3yJIbTaTe KOTOPOTO B OCHOB-
HOM HMeeT MecTO 3((eKT yrHeTeHHSI.

B ciryuae, xorna npensapurenbHas TEILIOBAS
00paboTka crnocoOCTBOBaJIa YBEITUYEHHUIO HC-
CIeIyeMbIX IIOKa3aTelied, a MMEHHO IIPH
t=60°C, T=60 muH, nanpHelIIee 3aMadyuBa-
HHUE CEeMSH B OOJIydeHHOH Boje Masod(h(eKTHB-
HO M TIOKa3aTell UMEIOT TCHICHIINI0 K yTHETe-
HUIO, 9TO COOTBETCTBYET PE3yNIbTaTaM IIPH OIIO-
cpenoBaHHOM BoszaeicTBuu OMII Ha cemeHa B
COCTOSIHUH «HOPMAa.
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B cnyuae, korjma «maToyiorusy mocie Terio-
Boii 00pabotku t =90 °C, T'= 60 muH, gocTuraer
KpPUTUYECKUX 3HAYCHUM, JajbHeMIee BOCCTa-
HOBJICHHIE YTPAueHHBIX CBOMCTB CI1a00 BBIPAYKEHO.

HabnromaeTcss quciepcoHHBIA XapakTep 3a-
BUCUMOCTH 3(PPEKTUBHOCTH BO3JAEHCTBHUS OT
YaCTOTHI M 9KCIIO3UIINU CUTHAN0B. Hanbombime
OTJIMYHS TIOKa3aTeNieii OTHOCHTEIHHO KOHTPOJIS
OTMEUEHBI MpPH OIMOCPEIOBAHHOM YEpe3 BOIY
ob6myuernn OMII ceMsH B COCTOSHUM «I1aTOJIO-
rus» B auanaszone 61,0 I'Tm: npu 10-MuHyTHOM
o0ydeHnH HaOIrOANach TOCTOBEPHAS CTHMY-
JSALMA, a IPH YaCOBOM — JIOCTOBEPHOE YTHETE-
HUEe (YHKIIMOHAIOB COCTOSHHS CEMsIH IIIEHH-
upl. [Tpu omocpemoBaHHOM OOJIyUYEHUH CEMSH B
COCTOSTHUM «IIaTOJIOTHUS» B JHMANa30HaX 4acTOT
58,0 m 42,2 I'T, B cpenHeM, HaOIMOJaeTCS BOC-
CTaHOBJICHHE CHIKEHHBIX (DYHKIMOHAIBHBIX
nokasaresied. BpeMeHHble 3aBUCUMOCTH HWHAU-
BUIYaJIbHBI JIS1 KQKIOTO OTIEIHHO paccMaTpH-
BaeMOT0 JTMara3oHa 9acToT.

BoiBoabl. YcTaHOBIIEHA BO3MOXKHOCTD LIETIE-
HanpaBJIeHHOH Moaudukanuu (QyHKIMOHATb-
HBIX TIOKa3aTeliell CeMsiH IIIeHWIBI TpPU OIIo-
CpPEeIOBaHHOM Hepe3 BoAy Bo3zzaeiicTBuu OMII,
YTO  TOJATBEP)KAAECT AaKTYaJIbHOCTh  BOJHO-
JUCCHUIIATUBHOM MOJIeNu B3auMoaeucTsus OMII
C BEIIECTBOM.

O6HapyXeHa 3aBUCUMOCTh OHOJIOTHYECKOTO
OTKJIMKA CEMSH IIICHUIBI OT paboueil 4acTOThI
MIPH OTIOCPEIOBAHHOM depe3 BOJy OOIydeHHH
OMII B nmuckperHeix mojocax dactor KBUY-
nmanazona 61,0, 58,0 u 42,2 I'T'w.

Iloxazana HEMOHOTOHHAsI 3aBUCHMOCThH OHO-
JIOTUYECKOTO OTKJIMKAa OT BPEMEHHU BO3JIEHCTBUS
CUT'HaJIa, KOTOPas WHIMBUAyaJbHA IS KaXKI0TO
YaCTOTHOT'O JMAIa30Ha.

OoOHnapysxeHbl oTnuus 3peKTHBHOCTH BO3-
nevicteust DOMII B 3aBUCHMOCTH OT Ha4aJILHOTO
COCTOSIHHSI OMOJIOTHYECKMX OOBEKTOB — «HOP-
May» WIH «IaTOJOTHS» (IIPaBHIIO «HCXOJHOTO
ypoBHsi» [16]).

Ilokazana 3(G(PEKTUBHOCTP  TPUMECHEHHS
OMNOCPEJIOBAHHOI'O0 4Yepe3 BOAY BO3ACUCTBUS
OMII Ha ceMeHa MIIEHUIIBI, HAXOISIIMECS B
COCTOSIHUH <«ITaTOJIOTHSY, JJII BOCCTAHOBJICHHS
X (pyHKIMOHANBHBIX TMOKasareneir. Onpenene-
Hbl 3 (EKTUBHBIC PEKUMBI OMOCPEIOBAHHOTO
gepe3 Boxy BozaeiictBus DOMII. YcraHomieHo,
YTO BEJIMYMHA BOCCTAHOBIICHUS 3aBHCHUT OT CTe-
TICHU TOBPEKIACHHUS CEMSH M UMEET MTOPOTOBBIi
XapakTep — IMOociie HEKOTOPOTO YPOBHS YrHETe-
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HUS 3PQPEKT BOCCTAHOBICHHS YMCHBIIASTCS
00 McYe3aer.
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Pyxonuce nocmynuna 02.05.2018.
O. I. Kovalenko

PARTICULARITIES OF THE INFLUENCE
OF ELECTROMAGNETIC FIELD
MEDIATED BY WATER ON WHEAT SEEDS

Subject and purpose. Particularities of the targeted
modification of functionals of the wheat seeds state by
irradiation with a low-intensity electromagnetic field (EF)
were investigated.

The aim of the work was to investigate the effective-
ness of low-intensity electromagnetic field mediated by
water on wheat seeds depending on their initial state, eval-
uated statistically as “norm” and “pathology”, and to study
the possibility of functional reconstruction of the wheat
seeds with the “pathology” state.

Methods and methodology. The work is experimental.
Approved radio-physical, radio-technical, biological methods
and techniques were used in this work. Generators T'4-141
(37.5...53.57 GHz) and T'4-142 (53.57...78.33 GHz) were
used for electromagnetic field irradiation. Efficiency of the
electromagnetic field influence was evaluated using func-
tionals of the seed state: energy of growing, average length
of roots and seedlings in each portion. Statistical methods
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were used in the processing and the analysis of the ob-
tained results.

Results of work. The possibility of a targeted modifi-
cation of the functional parameters of wheat seeds upon
their interaction with water, previously irradiated with EF,
was established. Differences in the effectiveness of the
water-mediated influence of EF depending on the frequen-
cy and exposure of the signal were shown. We found the
dependence of biological reaction of the wheat seeds on the
electromagnetic field irradiation mediated by water. The
reaction depends on the initial state of the seeds: those in
the “norm” state get oppressed, while those in the “pathol-
ogy” state are stimulated. The application of water-
mediated electromagnetic field influence on wheat seeds in
the “pathology” state was shown to be promising for restor-
ing of the lost functional properties. Efficient regimes of
electromagnetic field influence mediated by water were
established.

Conclusion. Water-dissipative model of the electro-
magnetic field interaction with substance was confirmed.
Method of the electromagnetic field influence mediated by
water on wheat seeds was proposed. It allows stimulating
their lost properties, which is promising for development of
agricultural technologies.

Keywords: electromagnetic field, wheat seeds, water,
mediated influence.

O. I. KoBanenko

OCOBJIMBOCTI OITOCEPEJJKOBAHOI'O
YEPE3 BO1Y BIUVIMBY EJIEKTPOMATHITHOI'O
I10JIA1 HA HACIHHA ITIIEHULIT

Ipeamer i Mera po6orn. Po3rmsHyTo 0COGIMBOCTI
miectipsMoBanoi Mozaudikamii (yHKIIOHANIB CTaHy Ha-
CIHHS MIICHUIII 32 TOTTOMOTO0 OMPOMIHEHHS HU3bKOIHTCH-
CUBHUM ejekTpoMarHiTHUM noneM (EMII). Mera — nociri-
UTH eeKTHBHICTH OMIOCEPEAKOBAHOTO Yepe3 BOAY BILTHBY

HI3bKoiHTeHCHBHOTO EMII B MHCKpeTHHX cMyrax HaJ3BH-
YaifHO BUCOKOYACTOTHOTO Jiana30Hy Ha HACIHHS MIIEHHII
B 3JIEKHOCTI Bifl OTO IMOYAaTKOBOTO CTaHYy, IO OI[IHIOETh-
Csl CTAaTUCTUYHO SIK «HOPMA» 1 «IaTOJIOTis», a TaKOX BH-
BYHTH MOXIIUBOCTI ()YHKIIIOHAILHOTO BiTHOBJICHHS HACiH-
HI TIICHUL B CTaHI «IIaTOJIOTis».

Metoau i meronoJiorisi podoru. Poborta € excrepu-
MEHTAIBHOI0. Y Hill BUKOPHCTOBYBAJIHCS alpoOOBaHi pa-
nioizuyHi, pamioTexHiyHi, OiosoriuHi Meromu i 3acobu
BIUTHBY. B sIKOCTI jkepena onpoMiHEHHS B3STi TeHepaTopu
I4-141 (37,5...53,57 ITu) i I'4-142 (53,57...78,33 I'T').
EdexruBHicTh omocepenkoBanoro BBy EMII ouiHroBa-
jmacsi 3a 3MiHOIO (YHKIIOHQJIIB CTaHy HaciHHS: eHepril
MIPOPOCTaHHS, CEPEIHBOT JOBKUHH KOPEHIB 1 MPOPOCTKIB B
KOHiH BHOipmi. st o6poOky i aHAN3y pe3ynbTaTiB BH-
KOPHUCTaHi CTAaTUCTHYHI METOJIH.

Pe3yabTaTn po6oTH. BcTaHOBIEHO MOXKIMBICTE Iiyie-
crpsiMoBaHOT Moaudikamii (YHKIIOHAIBHUX ITOKAa3HUKIB
HaCiHHS MIICHHULI TpH iX B3aeMoAii 3 BoAolo, mo Oyia
nonepeanso onpominena EMIL. Tloka3aHo BigMiHHOCTI B
e(EKTHBHOCTI OIOCEPEIKOBAHOTO Yepe3 BOAY BIUIUBY
EMII Bix 9acToTH i eKCcHo3uIlil curHany. BusBieHo 3aiex-
HICTH 010JIOTIYHOTO BIATYKY HACiHHS MIICHHII Ha OIoce-
penKoBaHE Yepe3 BOLy €NeKTPOMArHiTHE OMPOMIHEHHS BiJ
X BHXIZTHOTO CTaHy: HasBHICTh NPUTHIYEHHS B CTaHI «HOP-
May 1 CTUMYJIALIT B cTaHi «maroioris». [lokazaHa mepcnexk-
THUBHICTH 3aCTOCYBaHHS OIIOCEPEIKOBAHOTO 4epe3 BOIY
BBy EMII Ha HaciHHS NIICHWIN, IO 3HAXOIUTHCS B
CTaHI «IaTOJIOTisI», JIs BiIHOBJICHHS BTPAYCHUX (PYHKINO-
HaJBHUX BJIACTHBOCTeH. Bu3HaueHO edeKTHBHI pEKMMHU
OTOCepeIKOBaHOT O uepe3 Boay BiumBy EMIT.

BucnoBkn. IlinTBep/KEHO BOJHO-IUCHIIATUBHY MO-
nens B3aemonii EMII 3 pedoBHHOIO. 3amponoHOBaHO OIO-
CepeIKOBaHUI Yepe3 ONMPOMIHEHY BOAY METOJ BIUIMBY
EMII Ha HaciHHA, IO JO3BOJISIE CTUMYJIIOBATH HOTO BTpa-
YeHi BIACTHBOCTI, IJISI PO3BUTKY CIJIbCHKOTOCIIONAPCHKHIX
TEXHOJIOTIH.

KawouoBi ciaoBa: enekrpomarHiTHe moie, HaciHHS
MILIEeHUI, BOJIA, ONOCEPEAKOBAHUI BILIUB.
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