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Kpemnesemvl u xomnosummuvle cucmemvl, CO30aHHbIE HA UX OCHOBE, CNOCOOHbI OKA3bIEAMD
HOJIOJICUMENIbHOE  GIUAHUE HA DHEP2UI0 NPOPACMAHUA U 6CXodcecmb ceMsin ogowel. OOnaxo 07
momamos eenuduna d¢pgexma zagucum om euoa u eubpuoa. Camvim dghgexmusHvim npenapamom 0asl
obpabomku cemsin eubpuoa beroxouannou xanycmol ‘‘Gallican’’ oxazancsi 2uopoghobuwiii Kpemuesem ¢
UMMOOUTUZ0BAHHOU HA €20 NOBEPXHOCMU COANAHCUPOBAHHOU CMEChI0 MUKPO- U MAKPOIIEMEHMo8 Oe3
bopa. Camvle ONuUHHBIE KOPHU POCMKO8 MOPKOBU NOIYHEeHbl NOcie 00pabomxu cemsin 2uopo@puibHbiMm
Kpemnezemom ¢ npenapamom Delfan Plus. Hecmomps na npucymcmeue 2uopopobHoil Komnonenmol 8
HAHOKOMNO3UMHBIX CUCIEMAX, OHU OCMAIOMcs npouuyaemvimy 0is 600vl. CnaboaccoyuuposarHule
G opmul 800b1 hopmupyromes Ha epanuye pazoena as ¢ cuopodoOHLIMU BeleCmBAMU.

Beenenue

[TouBa CiIy’)XKMT TJIABHBIM HMCTOYHHKOM IPOJYKTOB MUTAHUs, OJarogapsi 4emy SBIISICTCS
OCHOBHBIM CPEJCTBOM CEIIbCKOXO3IUCTBEHHOTO MpOM3BOACTBA. [IpoOiembl ee 3arps3HeHHs B
pe3yJibTaTe UCIOJIH30BaHMUSI MHTEHCUBHBIX METOJOB X035MCTBOBAHUS XOPOIIIO M3BecTHHI [1, 2]. B
npakTuke 3emienenus Oecmone3Ho Tepsercss oT 30 mo 50 % Bcex BHOCHMBIX MHHEpPATbHBIX
ynoopenuil. Hanpumep, B MoieBbIX yCIOBUSAX PACTEHUSMH ycBauBaeTcs JHIb okosno 40% ot
oOmiero oobema BHOCUMOro a3zoTa. [Ipu 3TOM YacTh a30Ta OCTaeTCsl B MOUBE U MOXKET CIIYXKHTb
6a3oii [uis cienyroero yposxkas. B To xe Bpemst 10-30 % ero yneryuyuBaeTcs B BUJIE€ PA3IMYHBIX
ra3oo0pa3HbIX COEIMHEHUH, YTO BJIEYET 3a COOOM HE TOJIBKO ASKOHOMHYECKHE IMOTepU, HO U
CIOCOOCTBYET Ppa3pyLICHUIO O30HOBOTO clios. bombinoe koimdecTBO (ochaToB eKeroaHo
MOCTYMaeT B TPUPOJHBIC BOJBI BCIEACTBUE CMbIBa (OCHOPHBIX yHOOpPEHHH ¢ TOJNeH Moa
BO3JICHCTBUEM OpPOILIEHUS M AIPO3HOHHBIX MpoIeccoB. B pe3ynpTaTe BpeAHble BElIeCTBa IO
OHMOJIOTMYECKUM IIeTIOYKaM TOMaIal0T B OPTraHW3M UYeJIOBEKa U MOTYT OTPUIATEIHHO BIUSATH HA
€ro 3710pOBbE.

Takum oOpa3oMm, MHHEpalbHble YAOOpEHUS W MEeCTHLMIbl 3arpsA3HAIOT  IOYBY
HECBOWCTBEHHBIMU JUIsI HEE COEIMHEHHSIMH, MOHMXAIOT €€ OHOJOrMYecKyl aKTHBHOCTD,
MOPO’KIAIOT ONMACHOCTh HAPYIICHHs COCTaBa MOMYJSAIUI OMOIIEHO30B W YTHETEHHs MOJIE3HOU
daynbl mouB. Ilo3TOMy WUMEIOIIMECS TEXHOJOTHU CEIBCKOXO3SHUCTBEHHOTO TPOM3BOJICTBA
HY)KJIAI0OTCS B CYIIECTBEHHON MOJIEPHU3ALMU W HUCIOJIb30BAaHUM COBPEMEHHBIX METOJOB, B
YaCTHOCTH HAHOTEXHOJOTUH [3—5], MIaBHBIM NPUIOKEHHEM HCIOJIb30BAHUS KOTOPBIX MOXKET
CTaTh KOMIUJIEKCHAsE TPEANoceBHass 00padoTKa CEeMsSIH CelIbCKOXO3SIMCTBEHHBIX KYJIBTYP,
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CHOCOOCTBYIOIIAs CO3JAaHHUIO YCIOBHIA JIJIs1 Hanbosee ObICTPOTO MPOPACTAHUS CEMSH, UX 3aIIUTHI
oT 0oJIe3Hel 1 HeOIaronpUsATHBIX YCIOBUI HA MPOTSHKEHNU BCETO CPOKA BETETAIINH.

OCHOBO# CO3/MaHUS HAHOKOMITO3UTHBIX CHCTEM I TMPEATIOCEBHONW 00pabOTKH CeMsiH
HOCTYKWIA CUCTEMaTHYeCKUe UCCIeI0BaHMsl, BBINOJIHEHHbIE B IHCTUTYTe XMMHH TTOBEPXHOCTHU
uM. A.A. Uyiiko HAH Vxkpaunst [6-8]. B pe3ynbrare Ha ocHOBE THAPOPOOHOTO KpEeMHE3eMa,
MHUHEpaIbHbIX YJIOOPEHUH U MHKPORJIEMEHTOB ObUIM CO3[aHbl 3allUTHO-CTUMYJIHMPYIOIIUE COC-
TaBbl, 3aPETUCTPUPOBAHHBIC TOJ TOProBOM Mapkoil «IkocTum» [8], cmocoOHBIE OKa3bIBaTh
MOJIOKUTENIbHOE BIUSHUE Ha MPOpPACTaHUE PA3HbIX THUIOB CEMSH, YTO MPUBOAMUT K MPUPOCTY
ypoxas Ha 10-30 %. M3MepeHus, BbIOJIHEHHbIE NPEUMYILIECTBEHHO METOJIOM HHU3KOTeMIepa-
typHoil SIMP-cniekrpockonuu [9, 10], mO3BONMMIN yCTaHOBHUTH, YTO HAHOKOMIIO3UT (OPMUPYET
Ha TIOBEPXHOCTH CEMSH IUICHKY, TOJIIMHON HECKOJbKO MHUKPOH, aKTHUBHO BIIMSIONIYIO Ha
NpOIeCC MPOpacTaHusi CeMsSH. MeXaHM3M TaKoro BO3JCHCTBHA COCTOMT B JTUTEIHHOM
yAEPKUBAHWU YaCTHUIIAMHU THAPO(POOHOrO KpeMHe3eMa BHOCHMBIX BMECTE C HUM YAO0OpeHHH U
MHUKPO3JIEMEHTOB BOJIM3H MMOBEPXHOCTH CEMsH, HE J1aBasg UM Tu((yHIUPOBATh B OKPYKAIOIIYIO
Cpeay, YTO CYLIECTBEHHO IOBBIIIAET MPOLEHT YCBOCHHUS BHOCUMBIX MHMTATEIIbHBIX BEIIECTB.
Kpome Toro, B 30He mpopacTaHHss HAHOYACTHUIIBl CO3/1AIOT YCIOBHS Uil (OPMHPOBAHMS
CIa0OCTPYKTYpUPOBAHHBIX CJIOEB BOJBI [7], KOTOpble, Oinaromapsi HHU3KOMY 3HAYCHHUIO
JTURJIEKTPUYECKONM MPOHUILIAEMOCTH, CIOCOOHBI pPAcCTBOPATH HE TOJBKO TOJSPHBIE, HO U
c1aboTOISIpHBIE BEIIECTBA, CIIOCOOCTBYS MX MAacCOOOMEHY MEX.y 30HOH pocTa U OKpYy Karollen
cpemoil. DTO yIiydliaeT YCBOCHHE PACTCHHUSMU TYMHHOBBIX KHCIOT M HEOOXOIUMBIX IS
OBICTPOTO POCTa MPOJAYKTOB META00IM3Ma MPUCYTCTBYIOIEH B TPYHTE MUKPOQIIOPHL.

OnHMM W3 HAMpPaBJIICHUH CO3JaHHUS HOBBIX THIIOB 3aIIMTHO-CTUMYJIHPYIOIIUX HAHOKOM-
MO3UTOB HAa OCHOBE KpeMHe3eMa fBIISETCS pa3padoTka KOMIUIEKCHBIX HAHOCHCTEM, B COCTaB
KOTOPBIX BXOJAT MPEHMYIIECTBEHHO OpraHWYecKhe yIO0OpEHHs, NPUPOTHBIE CTUMYISTOPHI
pocTa, MUKpPO3JIEMEHTHI U CpeicTBA OOpHOBI ¢ 3a00JIeBaHUSMH pacTeHU. TakuMu IpUPOTHBIMU
HYTPHUEHTAMHU MOTYT CIYXHUTh OpraHUYECKHE yn0OpeHUs, OakTepuallbHble KyJIbTyphl, HOJIU(e-
HOJIbI, AMUHOKHCIJIOTBI M HEKOTOpble Jpyrue opraHudeckue BemiectBa. Llenbro HacTosmiei
paboTHI SBISIIOCH U3yUYEHHUE BO3/EUCTBUS HEKOTOPHIX M3 MEPEUYMCIICHHBIX BEIIECTB HA MPOLECC
MpopacTaHus CeMsIH TOMaTa, 0eJIOKOYaHHON KaIyCThl U MOPKOBKH.

JKCNepuMeHTAIbHAA YaCTh

OObekTaMu HCCIENOBAaHUM COyXWwid TUOpuasl Tomarta ‘‘Mamoru’’, ‘‘Evolution’,
““Monika’’, rubpun OenokouanHoi kamyctsl ‘‘Gallican’ u ruGpun MmopkoBu ‘Soprano’’. Ceme-
Ha ruOpua Tomata ‘‘Evolution’” oO6pabaTbiBasii KpeMHE3eMHBIMU TTpeTapaTaMu, COIEPKaIMMU
ruApodOOHBI WM THAPOPWIBHBIA KPEMHE3eMbI, a TakKKe COATaHCHPOBAaHHBIC IO COCTaBY
MUHEpalIbHbIE BEIIeCTBA U (MJIM) OpraHMYECKHue HYTpHEeHThl. CeMeHa BBICEBAINCh B TOPHSHOM
cyOcTpare B HEOOJBIIMX MOJIHMMEPHBIX KOPOOKaX, MOTOM CESHIBI C OJHUM-IABYMS JTHCTOYKAMH
NepecaXMBaCh B TONMMepHbIe ropmodykd. CemeHa THOpuaa OETOKOYaHHOW KaIlyCThI
“Gallican’’, tubpuga mopkoBu ‘‘Soprano’’, rubpumoB Ttomara ‘‘Monika’ u ‘‘Mamoru’
npopamuBaiyd B Yamkax lleTpu, KOTOpbIE BBIIEPKHBAINCH B TEPMOCTATe IMpPU TEeMIepaType
27 °C.

B mepuon wuccienoBaHui M3MEpsUIM CICIYIOIIAE TMapaMeTphl: SHEPTHI0 MPOpPACTAHHS
CEeMSH TOMaTa W MOPKOBU ONpENEISIM TOocjie 7 JHEH NpOopaliMBaHUs, BCXOXKECTh — IIOCIHE
14 nueli. DHepruo npopacTaHus CEMsIH KalycTbl — nocie 3 gHel, BcxoxkecTs — nocie 10 gHeil.
BuomeTpudeckue HaOMIOICHHS TPOPOILICHHBIX POCTKOB COCTOSUTH B U3MEPEHUU JIITUHBI KOPHS U
ctebmns. [Ipu sToM anst paccaapl rMOpuaa TOMaTra M3MEPEHUs] MPOBOJIWIM TEpe]] MOCaJAKONH Ha
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MOCTOSTHHOE MecTO. V3Mepsnu BBICOTY paccaibl, [UIMHY MOJCEMSAO0NBHOIO KOJEHA, JUaMeTp
cTeOJ1s1, TOACYUTHIBAIH YUCIIO JINCTHEB, B3BEUIMBAIN CHIPYIO MAacCy KOpPHEH paccajbl, IIomaib
aucToBOM moBepxHocTH onpeaensum npudopom CI-202 (CIDInc., USA), unnex xmopoduiia B
JUCTBSX paccaasl — mpudopom Dualex ® 4 (Scientific, USA).

JUis  mpuUroTOBJIEHUST HAHOKOMIIO3UTHBIX CHCTEM HCHOJIB30BAIU  TUAPOQUIbHBIHN
nuporeHHbIn kpemuesem Mapku A-300 u ruapodo6usiii — AM1-300 (ynenabHbie TOBEPXHOCTH TIO
asoTy paBHbI 285 1 265 M/r, cootBetcTBeHHO) (KallyIICKHii OMBITHO-9KCIIePHMEHTAIBHBIH 3aBOJ
UXIT um. A.A. Yyiiko HAHY). Komno3utHeie cuctemsbl mojydand B ¢apdopoBoil mapoBoii
MEJIBHUIIE, TJI¢ UHTPEAUCHTHI MMOIBEPTaIUCh MEXaHOXHUMHYECKOW 00paboTke B TeueHHe 1-5 4 B
3aBHCHUMOCTH OT THIIA MaTepUAIIOB M CKOPOCTH WX TMPEBpAIICHUS B MEIKOAUCIEPCHOE
cocTtosiHMe. B pesynbraTe mMoJlydanw OJHOPOIHYIO CMECh, B KOTOPOW MHHEpAaJbHBIE WU
OpraHnYecKhe BemecTBa (HOPMUPOBATH KOMIIO3UTHYIO CHCTEMY, CBSI3aHHYIO MOJIEKYJISIPHBIMH
B3aUMOJEUCTBUIMHU.

HaHoKOMIIO3UTHl HAaHOCWJIM Ha IMOBEPXHOCTh CeMsH IyTeM omynapuBaHus. [Ipu stom
pacxon kommnosuta He mpesbiman 0,5 % or maccel cemsH. B ombiTax ¢ rubpupamMu Tomata
““Mamoru’’, ‘‘Evolution’” roTOBWIN ClieIyIONTHE BAPHAHTHl HAHOKOMITO3UTHBIX CHCTEM:

1. Kontpomas — cemena HeoOpaboTansl (Contr).

2. Cemena obpabortansl ruipooOHBIM KpeMHe3eMoM (MeSiO»).

3. Cemena oOpaboTraHbl KOMIO3UTOM Ha ocHOBe MeSiO,, comepikaiiero Ha MOBEPXHOCTH
OMOAKTUBHBIA KOMIUIEKC W3 TYMHHOBBIX KHCIOT C (UTOTOPMOHAMH C J100aBKOW
MukpoasieMeHToB — Cu; Mo; Mn; Na (MeSiO,Gum).

4. Cemena o0paboTaHbl KOMIIO3UTOM, COJEpXKAIIUM B TOBEPXHOCTHOM ciioe MeSiO;
OaxTepuanbHblil mpemnapat «buocnopun» (MeSiO, BSPOR).

5. Cemena o0OpaOoTaHbl KOMIIO3UTOM Ha ocHoBe MeSiO,;, M cMecu MHKpPO- H
MakpoasieMeHToB: Cu; Mo; Mn; Zn; K; Ca; Mg; N; P (MeSiO,Compl).

6. Cemena o00paGoTaHbl KOMIIO3UTOM Ha ocHoBe MeSiO;, W cMecu MHKpO- U
MaKpO3JIEMEHTOB: B' : Mo; Mn; Zn; K; Ca; Mg; N; P (MeSi0,Comp?2).

OneiTel ¢ THOpuUmOM OenmokodanHor KamycTsl ‘Gallican’’, rubpumom MopkoBu ‘‘Soprano’’,
rudpugom Tomara ‘‘Monika’’:

1. Kontposas — cemeHna HeoOpaboTansl (Contr).

2. Cemena o6paboransl ruipodoOHBIM KpeMHe3eMoM (MeSiO»).

3. Cemena o00paboTaHbl KOMIIO3UTOM Ha ocHOBe MeSiO, U cMecH MHKpO- |
MakpoanemenTos: B'; Mo; Mn; Zn; K; Ca; Mg; N; P (MeSiO,Comp2).

4. Cemena obpaboTanbl ruApoPHILHEIM KpeMHe3eMoM (Si0»).

Cemena oOpabotansl SiO, ¢ m00aBkoil OWOCTUMYJIATOpa €O CBOOOTHBIMH L-o

amuHokuciaoramu Delfan Plus (SiO,DelPlus).

6. Cemena oOpaboransl kpemuueM (Si) hydrophilic + hidrophobic + 6uoctTumymnsTop co
cBoOoHBIME L-0 amuHOKHCIOTamMu Delfan Plus (Si0,+MeSiO,DelPlus).

7. Cemena oOpaGoTanbl KOMIO3UTOM Ha ocHoBe MeSiO, u cMmecu MHUKpPO- |

MakpoasieMeHToB: Cu; Mo; Mn; Zn; K; Ca; Mg; N; P (MeSiO,Compl).

8. CemeHa 00pabOTaHbl KOMITO3UTOM, COJACPKAIIUM B TOBEPXHOCTHOM cioe MeSiO,

OaktepuanbHblii npenapat «buocnopun» (MeSiO,BSPOR).

9. Cemena o0OpaboTaHbl KOMIO3UTOM Ha ocHOBe MeSiO,, comeprkaiiero Ha MOBEPXHOCTH

OMOAKTUBHBIA KOMIUIGKC W3 TYMHUHOBBIX KHCJIOT C (UTOTOPMOHAMH, J100aBKOM

MHKpoasieMeHTOB - Cu; Mo; Mn; Na (MeSiO,Gum).

9,
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Jns omHOTO W3 KOMIIO3MTOB, COJEPIKAIIero OakTepualbHbIe KyJIbTYPbl, METOJIOM
HU3KOTEMIIEPATypPHOI 'H SAMP-CeKTpOCKONIMHM U3MEPSSIN XapaKTEPUCTHKU CBSI3AHHOM BOJIBI.
Crnektpsl SIMP cunmanu na SIMP-cnektpomerpe Bbicokoro paspemienus (Varian “Mercury”) ¢
paboueit wactoroit 400 MI'm. HWcmonp3zoBanu Bocemb 60° 30HIUMPYIOIMIMX HWMITYJIBCOB,
JUTHTENTLHOCTHIO | MKc mipu mmpune nonockl 20 k[, Temneparypa B matuuke peryiaupoBaiiach
tepmomnpucraBkoir  Bruker VT-1000 ¢ TtouyHocThto +1 rpan. WHTEHCHMBHOCTH CHUTHAJIOB
OTPEIEISUIUCH MTyTeM HM3MEPEHMsI IUIOAAM MHUKOB C MCIOJIb30BAaHUEM IPOLETYPhl Pa3I0KEeHUs
CUTHaJIa HA €r0 COCTABIISIONIUE B MPEIOJIOKEHUH rayCCOBCKOM (POPMBI CUTHAIA M ONTHMU3AINN
HYJIEBOW JTUHUH U (Pa3bl ¢ TOYHOCTHIO, KOTOPAs ISl XOPOIIO Pa3peIICHHBIX CUTHAIOB ObliIa HE
Huxke 5 %, a 11 nepekpbiBatomuxcs curuanoB +10 %. s npenoTBpalieHus nepeoxIaKIeHus
BOJIbI B MCCIIEAYEMBIX O0BEKTaX, H3MEPEHHUs] KOHIICHTPAIUK He3aMep3aromield BOAbI MPOBOINIH
MpU HarpeBaHUM o00pasloB, TMPEIBAPUTEIBHO OXJAXKACHHBIX g0 TeMmmeparypel 210 K.
TemneparypHble  3aBUCUMOCTH  WHTEHCUBHOCTM  curHaioB  SIMP  mpoBommnmu B
ABTOMATU3MPOBAHHOM IIMKJIE, KOTJla BpeMs BbIIEpPKHMBaHUS oOpa3la MpHU TOCTOSHHOU
TeMIepaType COCTAaBIISIO 9 MUH, a BpeMs u3MepeHust 1 MuH.

PesyabTarthl u 00cy:KIeHHE.

OHeprusi NpopacTaHUs U BCXOXKECTb CeMsH ruOpuza TomaTta ‘‘Mamoru’ mocine
00paboTKu TUAPO(GOOHBIM KPEMHE3EMOM M KOMIIO3HUTHBIMH CHCTEMaMM Ha €ro OCHOBE Oblia
Jy4llle 0 CPaBHEHMIO C SHEpruell MpopacTaHUsl U BCXOXKECThIO HEOOPaOOTaHHBIX CeMsH (pHUC.
la). Bexoxecth ceMsiH, 00pa00TaHHBIX HAHOKOMIIO3UTOM, CO3/IaHHBIM HA OCHOBE THIPO(HOOHOTO
KpeMHe3eMa, COJIepXalllero Ha IOBEPXHOCTH CMECh MakKpo- W MHKPODJIEMEHTOB WM
OaxkTepualbHBIM TpemnapaToM buocmopuH, Obuta onmHakoBa. HeckonbKO MeEHbIIHME 3HAYCHHS
napaMeTpoB MPOPACTaHUsl TONYYEeHbI B ciaydae OOpaOOTKM CEeMSH YHCTHIM THUAPOGOOHBIM
KPEMHE3EMOM.

I OHeprusi npopacTaHus [ SHeprua npopacTaHus
100 [ BexoxecTb [ BexoxecTb
90
80+
70 1 - Contr
e
= % 4-S'OI g
40 - oY,
3] 5- S0, DelPlus
204 6- Si02+MeSi02 DelPlus
104 7 - MeSiO,Compl
0l 8 - MeSiO,BSPOR
0 9 - MeSiO,Gum
Contr  MeSiO, MeSiO, MeSiO, MeSiO, MeSiO, 12 3 4 56 7 809

Gum BSPOR Comp1 Comp2

(@) (6)

Puc. 1. BiusHue KpeMHHUS U ITPENapaToB ¢ KPEMHE3EMOM Ha SHEPTHIO IPOPACTAHUS U BCXOKECTh
CeMsH: a — ToMaTa rubpua ‘‘Mamoru’’; 6 — Tomara rubpun “Monika’’.
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O6paboTtka cemsin rudpuna tomara “Monika’ HAHOKOMIO3UTHBIMH CHCTEMaMH Ha OCHO-
BE KpPEMHE3eMOB MMeJa BHIPAKEHHOE TOJIOKHUTEIHHOE BIUSHUE KaK Ha SHEPTHIO MPOpaCTaHMUS,
TaK ¥ Ha BCXOXeCTh ceMsH (puc. 10). Hawmmydmas sHeprus mpopacTaHus HaOIoAanach s
ceMsiH, 00pabOTaHHBIX HAHOKOMIIO3UTHBIMU CHCTEMaMH Ha OCHOBE THIPO(UIBHOTO KpeMHe3eMa
(wmu cmecu tumppodmIbHOTO M THUAPOGHOOHOTO KpeMHE3eMOB, conaepkamux mpemnapar Delfan
Plus). Ilpu sTom BcxoxkecTs cemsiH coctaBmia 100 %. Takas e BCXoKecTh HaOJIOJAnach JUIs
ceMsiH, 00pabOoTaHHBIX HAHOKOMITIO3UTHON CHCTEMOW Ha OCHOBE TUIAPO()OOHOrO0 KpemHe3ema H
KOMILIEKca COaTaHCHPOBAHHBIX TI0O MOHHOMY COCTaBy MUHEpalbHBIX BemecTB MeSiO,Compl.

Ha puc. 2 npuBeneHbl pe3yabTaThl U3y4eHUs] BIUSHUS 00pabOTKHM HAHOKOMIIO3UTHBIMH
CUCTEeMaMH CeMsH OenokoyaHHOU KkamycThl (rubpua “Gallican’) u MopkoBu (rubpun
“Soprano’’) Ha ux mapameTpsl IpopacTaHus (SHEPTHUS MPOPACTAHUA U BCX0xkecTh). Kak BUIHO U3
3TOTO, SHEPTHUs MpopacTtaHusi Obuia B cpeaneM Ha 17,2 % Bblimie (Kpome BapHaHTa, B KOTOPOM
cemena obOpabotansl SiO,DelPlus) mo cpaBHeHHMIO ¢ SHepruei MmpopacTaHusi U BCXOXKECTHIO
HeoOpaboTanHbix cemsiH. CemeHa KamycThl, oOpabotanubie kKoMrozutoM SiO,+MeSiO,DelPlus
HE B30HUIM. MaKkcuMaibHasi SHEPTUs NMPOPACTaHUsI U BCXOXKECTh CEMsIH KaIyCThl Ha0Jlo/1anach
nociie ux oOpabotku Hanocuctemamu MeSiO; u MeSiO,Compl. [l MOpKOBU HawmtydIas
SHEprusi MmpopacTaHusi Oblla B Cllydae MCIOJB30BAaHUS YUCTOTO THUAPOPHILHOTO KpeMHE3eMa
(puc. 2a). Jlyuymmue 3Ha4YeHUS BCXOXKECTH CEMSH MOPKOBU MOJY4YeHbl MpH UX 00paboTke
komno3utoM MeSiO,Gum, coep KaiuM r'yMHHOBBIC KUCIOThI U (PUTOTOPMOHBI.

I OHeprus npopacTaHns I DOHeprus npopacTaHnst
9 [ BexoxecTb [ BexoxecTtb
Kanycrta MOpPKOB
80 Y/ p
70 1 - Contr
60 2 - MeSiO,
3 - MeSiO,Comp2
50 4 - SiO ©
2 2 3
40 5- SiO, DelPlus
30 6 - Si0,+MeSiO2 DelPlus
20 7 - MeSiO,Compl
10 8 - MeSiO,BSPOR
0 9 - MeSiO,Gum 0
1 2 3 4 56 7 8 9 12 34567 8 9

(a) (0)
Puc. 2. BiusHue HaHOKPEMHE3eMOB U KOMIIO3UTOB Ha MX OCHOBE HA DHEPTUIO MPOpACTaHUs H
BCXOKECTh CeMsiH OenokouyanHOH KamycTsl (rudpun “Gallican’’) (a) u MopkoBH (THOpHI

“Soprano’’) (6).

B rtabmuuax 1, 2 mpuBeneHbl pe3ybTaThl H3MEPEHUST OMOMETPUYECKHX TOKa3aTeleit
poctkoB ToMara. Camble JUIMHHBIE KOPHH M CTEOJIM OBLIM Y POCTKOB TOMAaTa, CEMEHa KOTOPBIX
00paboTaHbl KPEeMHE3eMOM C MaKpO- M MHKpPODJIEMEHTaMH U C OOpOM, HECKOJBKO XYKe
pe3yabTaThl Ui aHAJOTUYHOTO Kommo3uta Oe3 Oopa (tabm. 1). OgHako aisi OCTaTbHBIX
KOMITO3UTHBIX CHCTEM HaOJI0/1aJloCh TOPMOXKEHHE pocTa CTeOliel W KopHed rubpuma Ttomara
“Mamoru’’, T.e. OHM OBUTH KOpPOYE TI0 CPAaBHEHHUIO C KOHTPOJIHHBIMH PACTCHUSMHU.
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Tabauna 1. buomeTpruueckne naHHbBIC paccaabl ToMara (TuOpua “Mamoru’’), ceMeHa KOTOPBIX
ob6paboTanbl rUAPOHOOHHIM HAHOKPEMHE3EMOM M KOMIIO3UTAMH Ha €r0 OCHOBE

BapuaHntsl Jnna xopust, MM | [lnuHa cteluist, MM
Contr 16,9 52,1
MeSiO, 6,0 27,8
MeSi0,Gum 12,9 39,5
MeSiO,BSPOR 10,2 34,5
MeSiO,Compl 27,7 45,7
MeSiO,Comp?2 50,5 61,3

Tem He MeHee, TUAPOMUIBHBIA KpEeMHE3eM HMEJ TOJIOKUTENbHOE BIHMSHUEC HA UTUHY
KOpHS M cTe01s pocTKOB THOpuaa Tomata “Monika’” (tabm. 2). OHu ObUIM CaMBIMH JIJTUHHBIMH
[0 CPaBHEHUIO C POCTKAMH, IOJNyYSCHHBIMH NPH OOpabOTKE CEMsIH JPYTMMH KOMITIO3UTHBIMH
cucremamu. [locie oOpaboTku cemsiH kommozutom MeSiO,Comp2 Ha ocHOBE TUAPOPOOHOTO
KpeMHe3eMa C Makpo- M MHKpOdJIeMeHTaMH 0e3 Oopa KOpHM U CTEeOJIM POCTKOB TOMaTa
OKa3aJIUCh CAMBIMU KOPOTKHMH.

Tabauna 2. buomerpuueckne gaHHbIE pOCTKOB TomaTa (Tubpua “Monika’’), ceMeHa KOTOPBIX
00paboTaHbl KpEMHE3eMaMH U KOMITO3UTHBIMU CHCTEMaMH, IPUTOTOBJICHHBIMH Ha

UX OCHOBE
Bapuantsl Jnuna KopHsi, Jnuna crebs,
MM MM
Contr 51,9 64,3
MeSiO, 59,0 62,6
MeSiO,Comp?2 73,9 55,6
SiO, 92,2 83,3
SiO,DelPlus 71,9 60,2
Si0,+MeSiO,DelPlus 80,1 65,2
MeSiO,Compl 56,4 50,4
MeSi0,BSPOR 60,6 67,5
MeSi0,Gum 64,4 75,6

Camoe 0OostblIoe MOJIOKUTEIBHOE BIMSHUE HA JUIMHY KOPHS M CTEOJIs POCTKOB KamyCThl
uMerna oopabdoTka cemsH kommo3utoM MeSiO,Compl ¢ Makpo m MHUKpodJieMeHTaMu 0e3 Oopa
(tabm. 3). ITocne o6padotku cemsin kommosutamu SiO,DelPlus 1 MeSiO,Gum kopau u crebiu
POCTKOB KamyCThl OBLIM KOPOYE [0 CPAaBHEHHIO C POCTKAMHU HEOOPAOOTAaHHBIX CEMSH.

Kpemuuii u nmpenapatsl ¢ KpEMHHEM HUMENTH MOJIOKUTEIHLHOE BIUSHAE HA POCT KOPHEH U
cTebiell pocTKOB MOpKOBH. Bo Bcex BapmaHTax, ryie ceMeHa o0padaThIBAIMCh KpEeMHE3eMaMu |
KOMIIO3UTaMHU Ha UX OCHOBE, CTEOJIM M KOPHU POCTKOB OBLIH JUIMHHEE 110 CPABHEHUIO C POCTKAMU
HEeoOpabOTaHHBIX CEMSH.

Poctku rubpuaa tomara ‘‘Evolution’’, ceMeHa KOTOpOTro 0OpabOTaHBl KPEMHE3EMOM C
MHUKPO- M MaKpOJIEMEHTAMH W KPEMHE3eMOM COJCpXKalliM OaKTepUaNbHBIN Ipemapar
buocnopun, ObUTM 3HAYUTENHHO BBIIIE, ACCHMWISIIMOHHASI TIOBEPXHOCTD JIUCTHEB - OOJIBIIE IO
CPaBHEHHUIO C paccajioi, BBIpAIIEHHOW W3 HeoOpaboTaHHBIX ceMsH (Tabn. 4). HauBbicmmii
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WHICKC XJopoduiia 3adUKCUPOBAH B JIUCTHSIX paccabl, BEIPAMIEHHON U3 CeMsH, 00paO0TaHHBIX
KpEMHHEM ¢ MUKpossieMeHTamu 6e3 6opa (MeSiO,Compl).

Ta6auua 3. buomerpuueckue JaHHBIE POCTKOB ruOpuaa OenokodanHoi kamyctel “‘Gallican’,
rubpuma MOpKOBH ‘‘Soprano’’, ceMeHa KOTOpPBIX 00paboTaHbl KpeMHEe3eMaMHu U
KOMITO3UTaMH Ha UX OCHOBE

Poctku kamycThl Poctku MopkoBu

Bapuantst Jnuna JnvHa Hnuna Hnuna

KOpHs, | cTebs, KOpHS, cre0Js,

MM MM MM MM

Contr 74,3 55,1 41,7 25,8
MeSiO, 81,3 58,7 56,7 36,7
MeSiO,Comp?2 80,4 72,5 64,9 45,7
Si0, 78,2 82,9 66,3 33,0
SiO,DelPlus 27,7 18,3 58,7 50,5
Si0,+MeSiO,DelPlus 0 0 51,7 38,3
MeSiO,Compl 82,0 87,5 41,7 43,0
MeSiO,BSPOR 69.9 69,5 65,7 41,7
MeSiO,Gum 40,5 34,7 62,3 32,0

Ta6auna 4. buomerpuyeckue ganHble paccaabl rudpuaa romata ‘‘Evolution’, ceMeHa KOTOPBIX
00paboTaHbl THAPOGOOHBIM KPEMHE3EMOM U KOMIIO3UTAaMH Ha €r0 OCHOBE

Bricota Hnuna Hua- | Yucno | Iloeex- | Ceipas Nagex
pac- nojcemsi- METp | JUCTh- | HOCTh Macca XJIOPO-
BapuanTsl N N
TEHUH, CM | JOJILHOTO cTe0- | eB, IIT. | JIUCTh- | KOpHEH, | ¢umia
KOJICHA, CM | JIsl, MM eB, CM” r
Contr 37,6 3,4 53 8,1 544,5 14,7 33,7
MeSiO, 38.9 3,0 5,0 8,2 633,4 13,0 35.8
MeSiO,Gum 46,8 3,2 5.4 8,5 669,7 21,3 34,6
MeSiO,BSPOR 42,9 2,7 5,6 8,3 659.,4 17,5 34,5
MeSiO,Compl 41,1 3,3 5,8 8,3 5949 13,3 35,2
MeSiO,Comp?2 37,2 3,5 5,2 8,3 630,0 22,0 33,2

C nenpio omnpenenaeHuss 0COOCHHOCTEH YAEpKUBAHHUS BOJAbI KOMIO3UTHBIMH CHUCTEMaMHU
Ha OCHOBE HAHOKPEMHE3EMOB METOJIOM HH3KoTeMIepaTypHoii 'H SIMP-CIIeKTPOCKOMIHI H3y4eHO
COCTOSIHME BOJBI B KOMIIO3UTHOW CHCTEME, MPHUTOTOBICHHOM Ha OCHOBE TUAPOPOOHOTO
KpemHe3ema u npenapara buocnopuna. VM3amMepenus: mpoBOIUINCH, B BO3IYIIHOW Cpesie, Cpele
C1a00TOJIIPHOTO OPTaHUYECKOTO PACTBOPUTENS — JAelTepoxjopodopmMa u Xjopodopma ¢
nobaBkoit  nedteporpudTopykcycHor  kuciotrel  (TOVK). [leditepupoBaHHbIe  aHAJIOTH
pacTBOpHUTENECH UCHOIB30BAIN Ul IPEAOTBPAILCHUS MOSIBIECHUS B CHEKTPax JOMNOJHUTEIbHBIX
CUTHAJIOB CpeJibl, HHTEHCUBHOCTh KOTOPBIX MOKET ObITh OOJIbIIIE MHTEHCUBHOCTU CUTHAJIA BOJIBI.
CrnaOomonsipHasi cpeia CIyKWia MOAENTbI0 TUAPO(YOOHBIX YYACTKOB ITOBEPXHOCTH CEMSH,
00J1aaoNX BEICOKMM CPOJICTBOM K YacTHIaM TuapodobHoro kpemHesema. B cBoro ouepens,
NPUCYTCTBUE KHUCJIOTHI MO3BOJISIIO OMPEACIUTh, KAaK U3MEHSETCS CTPOCHUE BOJHBIX arperaToB
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BHYTPH HAaHOKOMITO3UTHBIX CHUCTEM TI0J] BIUSHUEM KHUCJIOTHBIX areHTOB (HAaIpUMep, TYMHUHOBBIX
KHCJIOT), TOCTYTAIOIIUX B POCTOBYIO 30HY U3 MTOYBHI.

Meton AMP-cniekTpocKOnuM SIBISIETCSI OJHUM W3 HEMHOTHX METOJIOB, TMO3BOJISIOIINX
CYyJUTh O CTPOEHUHU BOJIbI M BOJIHBIX arperatoB. OJHUM W3 IJIaBHBIX NapameTpoB crekrpa AMP
SBJISIETCS BEJIMYMHA XMMHUYECKOTO CIBUTA (0), ompezensieMas Kak CpeIHss BeJIMYMHA MAarHUTHOTO
SKpaHMpOBaHUA sijpa (B HalleM cilydae NMpoToHa). YeM BbIlIe CTENEHb 3KpaHUPOBAHUS, TEM
MEHbllle BelnurHa xumudeckoro casura [11]. Ilockoiibky BOJia OTHOCHUTCS K CHIIBHO
ACCOIMUPOBAHHBIM BEUIECTBAM, €€ MOJIEKYJIBI MOTYT y4acTBOBATh B ()OPMUPOBAHMH HECKOJIBKUX
BOJIOPOJIHBIX CBSA3EH (IBYX 3a CYET MPOTOHOB M JIBYX 3a CUET HEMOJECJICHHBIX 3JEKTPOHHBIX Map
aToMa KUCIopoza). MakcuManbHasi aCCOIMUPOBAHHOCTD BOJBI PEATH3YeTCs IS JIbJa, B KOTOPOM
KaX1asi MOJIEKyJla MPUHUMAET y4acTue B 00pa30BaHUU YETHIPEX BOJOPOIHBIX CBsA3ei. [l mpaa
XUMUYECKHUH CIBUT MPOTOHOB cOCTaBisieT oy = 7 M. [12]. C mpyroit cTOpOHBI, XUMHUYECKUN
CIBHT MPOTOHOB BOJbI, HE yYacCTBYIOIIEH B (JOPMHPOBAHMM BOJOPOIHBIX CBsI3eH (peanmsyercs
JUIs pacTBOPOB B HEMOJISIPHBIX pacTBopuTeisix) cocrabnser 1-1,5 m.a. [13]. XKunkas Boma
XapaKTepU3yeTCs YaCTUYHO pa3pyIlIEHHON CETKOW BOJIOPOIHBIX CBS3EH, Onaromaps yemy Jjisi Hee
XapaKTEPHbI XUMUYECKHUE CJIBUTH TIPOTOHOB B Uana3oHe oy = 4,5—6 M.1.

Ha puc. 3 npuBeneHbl CHATbIE NPU Pa3HBIX TEMIIEPATYypax CIEKTPhI 'H SIMP Bome! B
KOMIIO3UTe, cozepkameM 100 Mr/r BoJsl.

285K
274
272.8
270
266

E
I
S

262
260
-’—"/—\ 250 247 251
245 244 240
—_— T~ o0 — S 240 227
233 227 —_——
208 — 202
r T T T T T : - - - - '\"\—- T T T T T T T T T
10 8 6 4 2 0 10 8 6 4 2 0 2 14 12 10 8 6 4 2 0o -2
S, ML 5, ML S, M.

(a) (6) (6)
Puc. 3. CHATbIe NpU pa3HBIX TEMIEpaTypax CHEKTPHI 'H SIMP Bozbl B KOMIIO3HTE Ha OCHOBE
CMeCH HaHOKPEMHE3eMOB U OaKTepUaIbHOTO mpenapata, cojepxameM 100 mr/r Boabl: a
—Ha Bo3ayxe; 60 — B cpene CDCls; B — B cpene SCDCls+1TOVK.

B cooTBeTcTBUM C JaHHBIMU pHC. 3a, B BO3AYILLIHOMN Cpelie B CIEKTpax MPUCYTCTBYET OJIUH
CUTHAJ aICOPOMPOBAHHON BOJIbI, XUMHUECKUN CIBUT KOTOPOTO B 3aBUCUMOCTU OT TEMIEPATYyPHI
COCTaBJISIET Oy = 5,5—6 M.I., 9YTO CBHJCTEIHCTBYET O HECKOJIBKO OOJBINECH yHOPSI0YEHHOCTH
CETKH BOJOPOJHBIX CBSI3€H IO CPaBHEHUIO C KHAKOW BOJOW. C NMOHMKEHHEM TEeMIIEpaTyphl
MHTEHCUBHOCTb CUTHAJa YMEHbIIACTCS BBUY YaCTUYHOTO 3aMEp3aHHUsl BOJBI B aICOPOIIMOHHOM
cioe. Tor ¢akt, 4TO BOJAa B KOMIIO3UTE HAXOJUTCS B CBSI3aHHOM COCTOSIHUM (3amep3aeT Ipu
temriepatypax Himwke 273 K) cBUAETETBCTBYET O XOpOIIeld CIOCOOHOCTH KOMITO3UTa TOTJIOMATh
BOJIy U3 OKpYyXarolllei Cpelbl, HECMOTPsI Ha NMPUCYTCTBUE B HEM 3HAUUTEIBHOIO KOJIMYECTBA
ruipooOHOTO KpeMHe3eMma. [IpuHHMMAas, YTO MHTEHCUBHOCTh curHaia Boawl mpu T = 285 K
cocraBisieT Cypo = 100 MI/T MOXHO paccyuTaTh KOJMUYECTBO Hezamep3atouiei Boasl (Cyy) npu
temnepatypax T <273 K (puc. 4a).
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B cmabGononspHoii cpene curHasl ancopOMpPOBAaHHONW KOMIIO3UTOM BOJIBI PaciiailaeTcs Ha
JIBa CHWTHaJa C pa3HBIMH 3HAYCHUSAMH XUMHUYeckoro cxasura (puc. 30). Kpome curnana
CHJIbHOACCOITMUPOBAHHON BOABI (SAW) ¢ xumudeckum caBurom oy = 4,5-6 M.JI., B CIeKTpax
HOSIBJIIETCS] IPUMEPHO PaBHBIM €My IO MHTEHCHUBHOCTU CHUTHAJl cl1ab0acCOMUPOBAHHON BOJIbI
(WAW) 0y = 1-2m.1.). Otor Tun Mexda3HOW BOJbI OTHOCHUTCS K JBYMEPHOW TIUICHKE
KOHIICHTPUPOBAHHOTO pacTBOpa BOJBI B  CIIa0OMONIAPHOW  cpele, CTaOMIM3UPOBAHHOM
MOBEPXHOCTHBIMU B3aumojerictBusimu [13]. B mpucyrctBum kucnotsl (puc. 3B) curHan SAW
cMmernaeTcs B 001acTh OONBIIUX BEIUYUH Oy, YTO BBI3BAHO MPHUCYTCTBHEM «KHCIIBIX» MPOTOHOB,
XUMHUYECKUH CABUT KOTOpPhIX Jocturaer Oy = 12w  OJHOBPEMEHHO TMPOMCXOIUT
nepepacipeieyiecHie WHTCHCUBHOCTEH CHTHAIOB, OTHOCALIMXCS K Pa3HBIM THUIIAM BOJBI B
cTopony crabunuzaun SAW (puc. 3B u puc 4a).

1004 . 25
pena un BoAbl C
11— Bosgyx SAW Bg:;l;x SAW
80- —e—CDCI,  WAW 204 cocl
3
° cDCl,  SAW | ——scociTevK
S 60 —v—5CDClL+ WAW y, = 15
= 1TOVK 2 151
O 40|+ 5CDCL+ SAW T
40 1TOYK 9
& 104
20+ <
54
04 —
T T~ T T T T 1T 1 1T T 1
200 210 220 230 240 250 260 270 280 290 ———r—————
Temnepartypa (K) 1 R (HMm) 10 100
(a) (0)
9
8 CF’CESS WAW Puc. 4. TemmnepatypHbie 3aBHCHMOCTH
—~-2] 7 T e
= 71 ——scoCI+TovK KOHIICHTPAIHN He3aMep3aroleit
T 6- BoAbl (a) W pacrpeneneHus 10
Q 5. pamuycam KJIacTepoB CHIbHO- (0) u
Q 4] CJ1a00acCOMUPOBaHHON (B) BOJIBI,
3] aIcOPOMPOBAHHBIX HAHOKOMITO3UTOM
5] Ha OCHOBE ruapodoOHOTro
1] KpeMHe3eMa M OaKTepHaIbHOTO
0] npemnapara.
T T A | T A |
1 10 100
R (Hwm)

(6)

[To u3MeHeHHsAM KOHIICHTPAIMK He3aMep3aroliel BOIbI OT TEMIIEPATypPhl, B COOTBETCTBUHU
¢ ¢opmyioit 'm66ca—ToMcoHa, CBA3BIBAIOIINM JACTIPECCHIO TEMIIEPATYPhl 3aMEP3aHHS U PAINyC
KiactepoB (HaHOKareb) Boubl R = k(AC) (toe k = 50 rpag-am [14]), MOTyT OBITH paccUUTaHBI
pacrpeneneHus 1o pajnycaM KJacTepoB BOJAbI B aJCOPOIIMOHHOM CJI0€ HaHOKOMITO3uTa (puc. 40
u 4B). B Bo3mymHOW cpene 3HauMTENbHAS YacTh CHIIBHOACCOIIMMPOBAHHON BOJBI BXOJUT B
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COCTaB KJIACTEPOB, PaANyC KOTOPhIX HaxoauTcsi B auanazone 1 <R <10um m R>20 uMm. B

cpene

CDCl;  Oompmme — KJIacTepbl — HMCUY€3al0T,  BEPOSATHO,  TpaHchopMupysch B

cmaboacconMUpOBaHHYIO BOAy (puc. 4B). B mpHCyTCTBMM KHCIOTHI Ha pachpeneieHUsX IIo
paauycaM KJiacTepoB 000X THIIOB BOJIBI PETHCTPUPYIOTCS 1Ba MakcuMyma rpu R =1 u 10 am.

BriBoABI

1.

KpemHe3embl 1 KOMIIO3UTHBIE CUCTEMBI, CO3JIaHHBIE HA MX OCHOBE, CIIOCOOHBI OKa3bIBaTh
TIOJIOKUTEIILHOE BJIMSIHUE HAa SHEPTUI0 TMPOPACTaHUS W BCXOXKECTh CEMsH, OIHAKO
BesIn4MHA 3¢ (exTa 3aBUCUT OT BUJA U THOPHIA OBOLICH.

DOHeprusi TpPOpAacTaHHWs W BCXOXKECTh CceMsH THOpuaa Ttomarta ‘‘Monika’® Obuia
MaKCUMaJIbHOW TIOclie MX OOpabOTKH THAPO(PWIBHBIM KPEMHE3eMOM W IIpenapaTaMu
coJiepKallluMUA  CMeCh TUAPOGOOHOTO W THUAPODUILHOTO KPEMHE3EMOB C IpenapaTroMm
Delfan Plus; mipu 3ToM cTe61 1 KOPHU POCTKOB OBLITH CaMBIMH JITTMHHBIMHA. KoMIto3ut Ha
OCHOBe TuApooOHOr0 KpeMHe3emMa C Makpo- W MHUKpOdJIeMeHTaMu (BKItouas Oop)
Jdyd4llle BCErO BIMSUI HAa SHEPrHI0 IPOPACTaHMs, BCXOKECTh CEMsH, JUIMHY CTEONIs U
KOpHE pocTkoB ruOpujga tomata ‘‘Mamoru’’. OOGpaboTka cemssH THOpHAa TOMaTa
““Evolution’” KpeMHE3eMOM W KOMIIO3UTHBIMH CHCTEMaMH Ha €ro OCHOBE HMesa
MIOJIOKUTEIILHOE BIMSIHIE HA OMOMETPUYECKUE JAHHBIC PacCabl.

O6pabotka cemsH rubpuna OenokouaHHOH KamycTel ‘‘Gallican’ kpemHe3eMOM U
KOMIIO3UTAMH Ha €ro OCHOBE CTUMYJMpOBaja MPOPACTAHHE CEMSH U YBEIMYWIA UX
BCXOXECTh (KpOME BapHWaHTa, Tle ceMeHa Obuin 00paboTaHbl THAPOGUIBLHBIM (MU
cMechio ruapoduipHOrO M THAPO(GOOHOTO KpemHe3eMoB) ¢ mpemaparom Delfan Plus.
CambiM 3¢ (exTuBHBIM TpenapaToM s 00pabOTKHM ceMsiH rudpuaa OelTOKOYaHHOU
kamycTel ‘‘Gallican’ Ob11 ruApodOOHBIN KpeMHE3eM ¢ WMMOOWIM30BAHHOM Ha €ro
MTOBEPXHOCTH cOATaHCUPOBAHHON CMECHI0O MUKPO- I MAKPOAJIEMEHTOB 0e3 Oopa.
[Ipenapatsl, conepxaiiue KpeMHe3eM, HUMEIU MOJOKUTENIbHOE BIIMSHUE HA HHEPIHI0
IpOpacTaHusi, BCX0XKECTh CEMSIH MOPKOBH, POCT U pa3BUTHE €€ MpopocTkoB. Hanmyuias
SHEPTHUS MPOPACTAHUS U BCXOKECTh CEMSIH THOpHIa MOPKOBH ‘ ‘Soprano’’ Obliia MOcie X
00paboTKH THAPODUIBHBIM KPEMHE3EMOM M THAPO(YOOHBIM KPEMHE3EMOM, COJICPKAIIM
Ha TOBEPXHOCTH MHUKPOIIEMEHThI, TYMHUHOBBIC KHUCIOTHI M QuroropmMoHsl. Cambie
JUIMHHBIC KOPHH POCTKOB OBLIH MOCJIe 00paObOTKH CEMSH TUAPOPUIBHBIM KPEMHE3EMOM C
npenaparom Delfan Plus.

Hecmotps Ha mpucyTcTBre ruipooOHON KOMIIOHEHTH B HAHOKOMIIO3UTHBIX CHUCTEMaX,
OHH OCTAIOTCSl TIPOHHUIIAEMBIMU JJIs1 BOJbI. CBsI3aHHAsE KOMIIO3UTAMHU BOJIa TIPUCYTCTBYET
B BHJIE KJIACTEPOB CHIJIBHO- M CIa00acCCOMMPOBAHHON BOJBI, PAINMyC KOTOPBIX MOXKET
COCTaBJISITh OT €AMHMUII JI0 IeCATKOB HaHOMETpoB. CraboaccoruupoBaHHbIe (YOPMBI BOJIBI
dbopmupyroTCs Ha TpaHUIE paszaena ¢a3 ¢ TuapodoOHBIMEH BemecTBaMu. B peaqbHBIX
CHUCTEMaxX, COJEp)KallMX HAHOKOMIIO3UTHI Ha TIIOBEPXHOCTH CEMsSIH, OHM MOTYT
(dhopmupoBaThcss BONMM3U TUIAPO(POOHBIX YUACTKOB IMOBEPXHOCTH CEMsSIH M OTBEYaTh 3a
yJIydlIeHHe MacCoOOMeHa MEKy POCTKOM U OKpY Karolei cpeoi.

[TyGnukarust coep>KUT pe3yabTaThl UCCIEI0BAHNMN, MPOBEICHHBIX MPU TPAHTOBOM MOAJCPKKE
MuHucTepcTBa 00pa3oBaHUsI M HAayKH YKpawmHbl MO KOHKYPCHOMY YKpPaMHO- MOJIIaBCKOM
npoekty (Ne M/51)
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HAHOKOMIIO3UTHI CUCTEMH HA OCHOBI
KPEMHE3EMIB JUIA ITPOPOLIIYBAHHA AEAKUX TUIIIB
OBOYEBUX KYJIBTYP

1O. Hmcaycxeﬂel, B. Sa.ﬂaToplocl, P. CTapKyTel, 0. ByHuiHeHel,
T.B. prncmcaz, A.IL TonoBaus’, B.B. TypOBZ, I1. /ixoBaicac’, P. Bie.niaycxiene3

' Tncmumym nnoooosouienuymea, ginian yewmpy azpapnux ma nicogux nayx Jlumeu
Kaynacoxuii p-n, babmau, eyn. Kaynac 30, LT-54333.
2HHcmumym xumuu nogepxrocmu um. A.A.Yyiiko HayuonanvHou akademuu Hayk Ykpaunoi,
ya. Ienepana. Haymosa, 17, Kues,, 03164, Yxpauna, krupska@ukr.net
3045 Cuniyio biomexnonoeii, Awmaxanunio, 17, Binvnioc, Jlumsa.

Kpemnesemu ma xomnozumui cucmemu, CmeopeHi Ha ix 0CHO8I, 30AMHI NOZUMUBHO GNIUGAMU HA
9HeP2Iio NPOPOCMAKHS MA CXONCICMb HACIHHA 060418. Ae OJis MOMAMIE 6eIUYUHA eheKmy 3aNeHCUmb 6i0
eudy ma ciopudy. Camum eghekmusnum npenapamom 01 00poOKu HACIHHA 2i0pudy OiroKkayanHoi
kanycmu ‘‘Gallican’’ euseuecs 2iopogobnuii Kpemuesem 3 IMOOINI308AHOI0 HA U020 NOBEPXHI
30A1AHCOBAHO0 CYMIMWIO MIKpO- ma Makpoeiemenmie 6e3 6opy. Hatibinbw 0oesei xopinyi pocmkis
MOpK@U 6y ompumani nicis 00pobku Haciuus 2iopoghinbrum Kpemnezemom 3 npenapamom Delfan Plus.
He oOusnauuce ma npucymmuicmo 2i0pooOHOI KOMROHEHMU 6 HAHOKOMHOUMHUX CUCMEMAX, 60HU
3anUmAOmMbCa NPOHUKHUMU 01 600u. Craboacoyiiiosani ¢opmu 600u opmyomsca Ha Medxci po3oiny
¢as 3 2iopoghobrUMU pevosuHaMU.

NANOCOMPOSITE SYSTEMS ON THE BASIS OF
NANOSILICAS FOR GERMINATION SOME TYPES OF
VEGETABLE CROPS

Y.J ankauskienel, V. Zalatoriusl, R. Starkutel, 0. Bundineenel, T.V. Krupskayaz,
A.P. Golovanz, V.V. Turovz, P.J 0vaisas3, R. Bieliauskiene®

!Institute of firuit and vegetable growing, branch of the Agricultural and Forestry Sciences Center
of Lithuania Kaunas st. 30, Babtai, LT-54333, Kaunas dist.
?Chuiko Institute of Surface Chemistry of National Academy of Sciences of Ukraine,
17 General Naumov Str. Kyiv, 03164, Ukraine krupska@ukr.net
'UAB Silicio Biotechnologijos, Antakalnio, 17, Vilnius, Lithuania.

The composite systems basis on silicas and initial silicas are able to exert a positive effect on the
germination energy and the germination of vegetable seeds. However, for tomatoes, the value of the effect
depends on the species and the hybrid. The most effective preparation for treatment of the white cabbage
hybrid "' Gallican " seeds was hydrophobic silica with a balanced mixture of micro- and macronutrients
without boron immobilized on its surface. The longest roots of the carrot sprouts were obtained after the
seeds treatment with hydrophilic silica with Delfan Plus. Although the presence of a hydrophobic
component in nanocomposite systems, its stay permeable to water. Weakly associated forms of water
create itself at the interface between phases with hydrophobic substances.
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