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BBEJAEHUE

[Toka3aHo BIMSIHME PAa3HBIX CIOCOOOB CTUMYJIUPOBAHHUS POCTAa U Pa3BUTHS
JEKOPATUBHBIX KYJBTYp IIyT€EM HEKOPHEBBIX IMOJKOPMOK W MPEANOCaI0YHOIO
3aMauyuBaHUsl JyKOBHIl. Paboume pacTBOpBHl KPEeMHUKCOAEPKAIIUX YyI0OpEHHI
npuMeHsUIM B (pa3zy OyTOHM3alMU KYyJIbTypbl OapxaTieB U NupeTpyMa U B (azy
(dbopMUpOBaHUS BETETATUBHBIX MOYEK KYJIbTYpPbI IEKOPATUBHOTO JIyKa U HaplLucca B
ycioBUsiXx MoCKOBCKOM 00J1acTH Ha TOP(HSIHOM arpo3éme.

[IpuBeneHsl pe3yiabTaThl MU3MEHEHUS! MOP(OJOTHYECKUX M OMOMETPUYECKUX
MOKa3aTelel, NOJIyYeHHbIE B YCIOBHUSIX MUKPOIIOJIEBOTO OIBITA.

Pa3Butre nHPpPacTpyKTypbl TOPOJIOB U IPUIIETAIOIINX TEPPUTOPUI U BBICOKAs
MOTPEOHOCTH, B CBSI3H C 3TUM, B O3€JICHEHUH U JEKOPUPOBAHHUH YJIUL, IOMEUIEHUN U
T.A., TpeOyeT BCECTOPOHHETO0 MW3Y4YeHHUs NHTAaHUA JEKOPAaTUBHBIX KyibTyp. B
YCIIOBUSIX TOPO/a BaXKHBIM (DaKTOPOM ISl YCIIEITHOTO IEKOPATUBHOTO 1IBETOBOJICTBA
U O03€JICHEHUs SBJISIETCS BBICOKAs MPOJYKTUBHOCTh PACTEHUN NpPH HAMMEHBLINX
3aTparax, yCTOWYMBOCTh JEKOPATUBHBIX KYJIbTYpP K 3arpsA3HEHUIO M 3aCOJIEHUIO TIOYB
Y BOJ, 3alIbIIEHHOCTH M 3ara30BaHHOCTH BO3/YyXa.

B nocinenHee BpeMss B COBPEMEHHBIX TEXHOJIOTHSIX  IPOM3BOJCTBA
JI€KOPAaTUBHBIX pPaCTEHUI BCE LIMpPE MPUMEHSIOTCS PETYJIATOPHl POCTa, 00Jagaronme
AHTUCTPECCOBBIM U UMMYHOMOIYJIMPYIOIIUM JEHCTBUEM, HE TOJIBKO JIJIsl TOBBIILICHUS
YPOXKAaHHOCTH CEJIBCKOXO35MCTBEHHBIX KYJBTYp, HO M B O3€JIEHEHHWU TOPOJOB H
IPYTUX HACEJIEHHBIX TyHKTOB.

B pabore ygaensuiock 0oJiblIOE BHUMAHHWE KOMIUIEKCHOMY YAOOPEHHIO
CunumianT, o0MagalouMMy HIMPOKUM CHEKTPOM JCHCTBHS: POCTOCTUMYJIUPYIIHM,
MMMYHOMOIyJIUPYIOLIUM, aHTUCTPECCOBBIM, aJ1alTOT€HHBIM.

CunumnianTt — MuUKpoynoOpenue, coaepxkamiee 13-15% aByokucu KpemHHUS H
mukpoanemenTsl (Fe, Cu, Zn, S, Mn, Mg, Mo, Co, B). OtHocurcs k 3 kiaccy
omacHOCTH (yMepeHo omacHbiM). B HacTosimiee Bpemss CHIUIUIAHT —SABISETCS
€IMHCTBEHHBIM YI00PEHHUEM CO CTOJIb BBICOKUM COJIEPKAHUEM KPEMHUSI.

KpemHuuii siBiisieTcss yHUBEPCAIBHBIM 3JIEMEHTOM, KOTOPbIA HEOOXOJIMM BCEM

pacTeHusaAM, HO 0COOEHHOM 3JIaKOBBIM, ITAIIOPTHHUKAM, KOTOPBIC OTHOCATCA K



KpeMHepIaM, a TaKKe BUHOTPAIHOM J103€, XBOMHBIM U MHOTUM JIPYTMM KYJIbTypaM,
KOTOpBIE BBIHOCAT JOCTATOYHO OOJIBLIOE KOJIMYECTBO KpeMHMs M3 mouBbl.  OH
BIMSET Ha Mpolecchl (OTOCHHTE3a, CHHTE3a Oelika, YIJIEBOJOB, MaKPOIPTUUECKUX
COEIMHEHMM, oOpa3oBaHHE paHEBOW NApEHXUMbI, MOBBIIIAET MPOYHOCTh TKAHEH.
Kpemuuii sBiseTcss COCTABHOM YaCThbIO KJIETOYHOW CTEHKH, MPUIABasi €M MPOYHOCTD,
BMECTE C KYTHKYJIOM 3allMINAET PACTEHHUs OT IIOPAaXEHUs IIaTOTEHAMH W
BpenuTensiMi. KpeMHuil MOBbIIaeT YCTOMYMBOCTh K OOJIE3HSIM, KOTOPYH) MOXHO
OXapakTepu30BaTh KaK «CHCTEMATHYECKHM NPHOOPETECHHYIO YCTOMYMBOCTHY,
CBSI3aHHYIO C HAKOILJIEHUEM CAJUIMJIOBOM KHMCIOTHI U maroreHe3om OenkoB. Hapsay
C OTUM 3allUTHBIE MEXaHU3MBbl, HUHAYLHPYEMBIE KPEMHHEM, BKIIOYAKOT TaKKe
HAKOILJIEHUE JINTHUHA U (PEHOJIBHBIX COCAVMHEHUH, MOBBIIIEHHNE aKTUBHOCTH XUTHUHA3
U TIEpOKCcUAa3, Ipyrux (PepMEHTHBIX CUCTEM.

YuuTeiBas BCE BBIIIECKA3aHHOE, MOHATEH MHTEPEC K JAEHUCTBUIO KPEMHUSA HA
pPOCT W pPAa3BUTHE JIEKOPATUBHBIX KYJIbTYP, OTHOCSALIUXCS PA3HBIM OOTaHUYECKHUM
KJIaccam.

1. OB30P JIMTEPATYPbI
1.1 KpeMHu# B *KU3HU PacTeHUH

HccenenoBanus Moka3anu, YTO KPEMHUI JIETKO MOTVIOMIAETCS U HAKaIrIMBAeTCs
B OCHOBHOM B KOPHSIX U JINCTBSIX. B KOPHAX OH HAaKaIjIMBAETCs PABHOMEPHO BO BCEM
ClIo€ TKaHW, B JIUCTbIX — TMOJA KyTHKYyJoW W B snuaepmuce [1, 2-4]. Uem BbIe
coJiep)KaHuEe KPEMHHs B MOYBE, T€M OOJbLIE OH MOTPeONsieTcs M HaKarMBaeTCs
pacteHusiMU. I yem Oosplie moTpeOsieTcss KpeMHUS, TEM MEHbIIE MOTPeOIIsieTcs
azora, (Qocdopa, Kamusg, KaJgblUsg, MarHus, TO  €CTh  IPOSIBISCTCS
B3aMMO3aMEHSAEMOCTb JJIEMEHTOB M €LIe pa3 MOATBEPKAACTCS, YTO OT Cpenbl
MIPOU3PACTaHMSI 3aBUCUT KOHEYHBIH Pe3yJIbTaT U COCTaB pacteHus [4, 6, 8].

HeouennMa posb OHOJOTHYECKH AaKTUBHOTO KPEMHHS JJIsi TOBBIIICHUS
3UMOCTOUKOCTH PACTEHHUU. Y CTAHOBJIEHO, YTO 3alIMTHBIC PEAKIIUM PACTECHUN IIPOTUB
MOPO30B CBSI3aHbl C MOBBIIMIEHHOW AKTHUBHOCTBIO THAPOJIUTUYECKUX (DEPMEHTOB U
HAIpaBJIeHbl Ha CO3JaHHE YCTOMYUBBIX KOJUIOMAHBIX CHCTEM, O0JIaJarouInx

BOAOYACPKUBAIOIIIUMHU CHJIaMU. I/IMCIOHII/ICCSI JaHHBIC B JUTEpAType

4



CBUJIETEIBCTBYIOT, UTO CaMbl€ CHJIbHbIE COPOEHTHI U MPOUYHBIE BOJIOYIEPKUBAIOIINE
BEIIIECTBA — KpEMHHUIcoAepxkalue coenuaenus [9,10].
Benuka pons kpemHus u B 6opn0e ¢ 3acyxoii [13,15].
1.2 MexaHu3M NOTJIOIIEHNSI KPEMHUS PACTEHUSIMH

[TocTynaeT KpEMHUI B pPaCTEHHE B BUJIC AHKOHA KpeMHUEBOM KUCoTHI (Si03)?
, a Takke noHoB SI(OH)3, SI(OH)4 1 pa3mIHBIX KUCIIOT, IPYTUX COSAMHECHUIN B BHJIC
(SiFes)? , Si(OHe)* u 1.1, YcTaHoBIEHa OIM30CThH IOCTYHAIONIMX HOHOB KPEMHHS
KaK OpraHW4YecKoro, Tak U Heopranudeckoro mpoucxoxaeHus [1]. A. [lapnao (1953)
u K. IIBapu (1978) BbiBenn u uaeHTU(GUUIUPOBATU (HEPMEHT CHUIUKA3y, KOTOPBIH
OCBOOOXK/IA€T KPEMHUN M3 €ro COCNUHEHHH. ITOT (EepMEHT MPHUCYTCTBYET B
MEMOpaHHO-CBSI3aHHON (opMe B MHUTOXOHIPHUSX M MHUKpocomax. BreiaeneHHas
K.IIIBaprem cuimkaza okazajiach Jaxe CHOCOOHOW BBICBOOOXKIATh KPEMHHUEBYIO
KHUCJIOTY W3 CUHTETHUYECKUX KPEMHUHOPraHMYECKUX coequHeHH. OHa OTIMYaeTCs
HEOOBIKHOBEHHOU TEIJIOCTOMKOCTHIO. [7]

Bomnpoc o0 XuMHYecKOW MpUpPOAE KpPEMHUS pPacCMaTpUBAICS MHOTUMHU
yuenbiMu. Joshida Shoichi [12] cuuraer, 4ro KpeMHHII B pacTEHUH COACPIKUTCS B
Tpex (opmax: MOHHOW, KOJUIOMIHOM, TpyaHopacTBopuMoH. Ilpm s3TOoM Ha nonro
TPYJIHOPACTBOPUMOTO KpeMHHs nafgaeT 90 % oO1iero cogepkaHus 3TOro dJIEMEHTa B
pactenun. CoaepkaHrue HOHHOTO KpeMHus cocTaBiseT ot 0,5 1o 8 % u konebnercs y
paznuunbix pactenuit [1,8,15]. KomnougHolt KpeMHHMEBOM KHCIOThI B PACTECHUU
MOJKET coaepskathes 10 2 % [12,15,16].

1.3 ®oTocuHTE3 M KPEMHHUH

KpeMHuii monoxuTenbHO BiusieT Ha (OTOCHHTE3 W HAa TPaHCIUPAIHMIO,
YCUJIMBAET HAKOIUICHHE THIMEHTOB B JIMCTBhSAX, a TakKe YIydllaeT rabuTyc
pacTeHM, yBEIWYMBAET IUIOMIA[b JIMCTHEB, YJIy4IlaeT IPOHHUIIAEMOCTh CBETa B
TKaHU, YMEHBIIIAET 3aTpaThl Ha abixanue [1, 2, 11].

M. BopoHKOB OTM€UaeT MOBBINICHUE (POTOCUHTETHUYECKON NEATEIIBHOCTH O
BJIMSIHUEM BHOCUMBIX KpeMHHIicoequHeHud [2-4]. TlonmoxxutenbHOe BIIMSHUC
KpeMHHsI Ha (POTOCHMHTE3 PACTEHUH CBS3aHO C OMOJIOTMYECKH AaKTUBHOW POJIBIO

KpEMHHA B oOMeHe BCHICCTB PACTUTCIBHBIX OPraHU3MOB; OHpC)ICJ'ICHHOfI



AIEKTPONPOBOJIHOCTBE) KPEMHUS, KaK HOCHUTENSI M NEpPeAaTYrKa HMITYJIbCOB; CO
CBETOYYBCTBUTEIILHOCTHIO KPEMHUS; PETYIUPYIOIIEH POJIBIO BI3KOCTH U OydepHOCTH
(U3UOIOTUYECKOTO  PAacTBOPA-KUAKOCTH  Tela  PAcTeHHWH;  COpOIMOHHOM,
BJIATOYIEP>KUBAIOIICH ACCEHU3UPYIOLIEH CUIIOM KPEMHUKWCOEIUHEHHUMN; KPEMHUEM,
KaK KpacuTeleM, CHOCOOHBIM IMpuJaBaTh M 00€CNeuYrBaTh HEOOXOIUMBIA IIBET
pacCTUTENIbHBIM TKaHAM B HEOOXOJMMOE BpEMs; CTUMYJIUPYIOUIEH IEATEIbHOCTHIO
(bepMEHTOB; TEILIOPETYIMPYIOIICH JeITeIbHOCThIO KpeMHHicoeauHenuii [6-8, 10-
12,14].

VYyuThiBas BBINIEU3TI0KEHHOE, OYEBUHO, YTO OJHOJIOJBHBIC pacTeHusi OoJlee
OT3bIBUMBBI HA JICUCTBUE KPEMHUS, YEM ABYAOJIbHBIC.

B cooTBeTcTBMM C 3aABJICHHBIMU TOTPEOUTEIHCKUMH CBOMCTBAMH U
(GU3HONIOT0-OMOXMMUYECKUM  BO3JICUCTBHEM KpeMHUMcCOAepKaIIero yaoOpeHus
CwIMIUTaHT ¥ Y4YuThIBas TMOKa enié OrpaHUYEHHOE €ro HCMIOJb30BAaHUE B
JEKOPAaTUBHOM PACTEHHEBOACTBE M OBOIIEBO/ICTBE, orieHKka 3()PEKTUBHOCTH
MPUMEHEHUsI 3TOT0 YAOOpEeHHs aKkTyaidbHa. B CBs3M ¢ 3TUM ObUIM MPOBEICHBI
HCCIICIOBAaHUSI HEKOTOPBIX AaCHEKTOB JCHCTBUSI KPEMHHSI Ha POCT U Pa3BUTHUE
Pa3JIMYHBIX JIE€KOPATUBHBIX KYJIbTYp, LIIUPOKO HCHOJIB3YEMBIX B O3€JIECHUTEIbHBIX
texHosorusx. [IpuknaaHeie UccienOBaHUs, PE3YJbTaThl KOTOPBIX MPEACTaBICHBI B
JAaHHOM paboTe, MOTYT OBITh HCIOJB30BaHBI B MACCOBBIX TEXHOJOTUSX O3€JICHEHUS

rOpOJIOB, IPU MOJICTUPOBAHUN  (HJIOPUCTUUYECKUX U TU3ANHEPCKUX MPOEKTOB.

2. JKCIIEPUMEHTAJIbBHASA YACTb
Mertoauyecku TrpaMoOTHas OLEHKa MPUTOAHOCTH KPEMHHUMCOIEPIKALIETO
KOMILJIEKCHOTO yA0OpeHus: CUITUIUIAHT SBIISIETCS aKTyaJIbHOM M CBOEBPEMEHHOW IS
COBPEMEHHOI0 JIEKOPaTUBHOI'O PACTEHUEBOJCTBA 3aILUINEHHOTO M  OTKPBITOIO
IpyHTa. B CBsA3M € 3TUM:
TeMol wucCCIENOBAaHUM CTal0 U3YYEHUE HEKOTOPBIX AaCHEKTOB JEHCTBUSA

KkpeMHHsI(SI) Ha POCT U pa3BUTHE IEKOPATUBHBIX KYJIBTYD.



[lens paboThl: MpoBepka paHee 3asBICHHOW BBICOKON 3(P(HEKTUBHOCTH
KpeMHuiicoaepxauero yaoopenus CWIMIUIAHT MOpPU  HUCHOJIb30BAaHUM €ro Ha
JIEKOPATUBHBIX KYJIbTypax.

B xone uccnenoBaHuii pemianuch Cleayromme 3a1aun:

e uW3yuuTh BIusHWe CWIMIUIAaHTa Ha POCT, pPa3BUTHE W JIUHAMHUKY
JIEKOPATHUBHBIX KAYECTB OMBITHBIX KYJIBTYD;

e U3YYHUTh JehcTBUE pa3HbIX (opm CunurianTa Ha MOpho-OHOMEeTpUUEeCcKUe
MOKa3aTeNn JEKOPATUBHBIX PACTEHUM.

2.1. MeToabl NpoBeeHUS UCCJIeT0BAHTI

MukpomnoneBsle  onbITel B 2021-2022r.r. mnOpoBOAWINCH B  XO35UCTBE
«HazapbeBo». TexHHMKa M yCIOBUS 3aKJIaJIKH MUKPOIOJEBBIX OMBITOB OTBEYAIH
OOILIEPUHATON METOJUKE ONBITHOTO Jena [5]. VYuérHas miomanb JEIsSHOK
cocraBisia — 1,5 M? mMpHMHA 3aMUTHBIX monoc 25 cM. PacTenus BbICakuBaam
paccajioit o cxeme: 8 x 4 (M). [TouBa OmBITHOTO ydacTKa — arpo3éM Ha OCHOBE Topda
— TUNUYHBIA JJIS HKCIOJNB30BaHMSA Ha KIymMOax TOPOJIOB M JIPYTHUX HACEIEHHBIX
nyHkToB (pHka = 7,1, kiacc no conepxanuto kanus u ¢ochopa — VI), conepxanue
Nmun. 3a 5 nueit no mocagku 40 wmr/kr). IIoBTOpHOCTH MOJEBBIX OMNBITOB — 4-
KpaTHas.

JlaTa BbIcagku paccajpl OapxaTUEB M MUpEeTpymMa B IpyHT — 25 mas 2022 r.

JlaTa BpICaJIKM JIyKOBHUII HapIucca u iyka — 15 centsiops 2021.

CocTaB HccnenyeMblx IpenapaToB

Cwmmiast -1

Cocras:
SO-1%
Fe -580- 600 mr/n
N - 400 mr/n

Mn, Zn, Mg — 100-200 mr/n
Co, Mo, B — 1-2 mr/n



Cuwymmruiasr -2

Cocras: SO,—1%
Fe -580 - 600 mr/n
N - 400 mr/n

Mn, Zn, Mg — 100-200 mr/n
Co, Mo, B — 1-2 mr/n
U JIOTIOJTHUTENBHO Ha Kaxblid TuTp pactBopa — 0,1 M npenapara [IUPKOH (unm 1
M1/ 10 71 BojbI)
O6paboTtku paccansl CunumuiantoMm — 1-g yepes 14 nHel mociie BBICAJKU 2 —
o HeooxoauMocTH (uepes3 20 gHeit); KoHIeHTpaus padouero pactBopa — 0,4%.
O6pabotku nmykoBul] CHWIMIUIAaHTOM — JomnocajodHoe 3amauuBaHue B 0,4%-
HOM pacTBope Ha 17 yacos.

CxeMBbl TOJEBBIX ONBITOB, 2021-2022 1.

OmnpiT 1 1 2 (6apxaTipl copToB 30510TO MaKKEHbI U MUPETPYM JI€BUYUUIA)

1. OnpeickuBaHue BoJ1oM - KOHTpoOIb
2. OnpsickuBanne CwmmriantoM — 1 (0,4%)
3. OnpeickuBanne Cunurmiantom — 2 (0,4%)

OmnpiT 3 u 4 (Hapuucc copta [loaTnueckuid, Tyk AEKOPAaTUBHBIN)

1. 3amauuBaHue JIyKOBHUII B BoJie - KOHTpOIB

2. 3amaumBanue gykosuil B Cunuruiante — 1 (0,4%)

3. 3amauuBanue aykosull B Cunumiante — 2 (0,4%)

B nporpammy uccienoBanuii BXOAWIA YIETHl OMOMETPUYECKUX TTOKA3aTEIeH:
JUHAMHKa KOJIMYECTBA U BBICOTHI PACTEHUN, HHTEHCUBHOCTh U KA4Y€CTBO LIBETCHHS,
oO11ast JeKOPAaTUBHOCTh U YCTOMYMBOCTD K YBSIIAHUIO B OYKeETe.

Ornenka 3 heKTUBHOTO YKOPEHEHHUS JIyKOBHUII HApIMCCa U JyKa MPOBOJIMIACH
METOJIOM OMPEACIICHUS] MPUPOCTa KOPHEBON CHUCTEMbI MO OOBEMY BBITECHEHHOMU
BOJIbI.

Omnpenenenne coaepxanus xaopodumia (a+ b) IpoBoAUIOCH Ha alETOHOBBIX

AKCTPAKTaX METOJIOM 3JIEKTPO(HOTOKOIOPUMETPHUH.



Pe3ynbrarhl NpOBEAEHHBIX YUYETOB CTATUCTUYECKH O0padaThIBaIUCh IpU
IIOMOIIM METO/Ia JUCIIEPCUOHHOIO aHAJIN3A.

Br160p OmBITHBIX KyJbTYp (OOBEKTOB HMCCIENOBAHUS) MPOJUKTOBAH LIEIBIO U
3aJjla4yaMM JIaHHOTO HMcclieZloBaHUs. Bblan BeIOpaHbl JOCTaTOYHO PacHpOCTpaHEHHBIE
LBETOYHBIE KYJBTYPbl OTE€YECTBEHHOM CEJIEKLIHMH, IPUMEHSAEMBIE B TOPOJICKOM
O3CJICHCHMH:

e bapxarisl npsamoctosune copta 30J10T0 MaKkKeHbI
e [luperpym nesuunii
e Hapuucc copra [losTnueckui
e Jlyk nexopatuBHbI Xpucrtoda copra Pozembaymckuil.
BbUIM MCIIONB30BaHbl LIBETOYHBIE KYJIBTYPBHI C Pa3HbIM THUIIOM KOPHEBOW CHUCTEMBI,
IIPUHALJIEKALIUE K KJJAaCCaM OJIHO- U JIBY1OJIbHBIX.
2.2. Pe3yabTaThl U UX 00CYyKICHUE
|. JeiictBue CHIMILUIAHTA HA IeKOPATHBHBIE KYJbTYPhI KJIacca
ABYA0JIbHBIE
2.2.1. Biusinve 1eCTBUSI KPEMHHS HA JUHAMHUKY MOP(}OoI0rudecKux
nmokasareJieil ONbITHBIX KYJbTYP

CpaBHeHUe NEUCTBUS JIBYX (OpPM H3y4yaeMOro yJI0OpeHUs, MPOBEICHHOE IO
UCTEUCHUM TPEX HEHelnb IIOCIHEe BBICAJKM paccaabl B TIPYHT, II0Ka3bIBaeT
HEOJMHAKOBBIM OTBET KyJNbTypbl Ha omnpbickuBanue Cunumiantom (puc.l). Taxk,
YUCJIO BOIIEAUIMX B CTaAWI0 OyTOHM3alUMK M TMOJIYpPAaCIHyCTHBIIMXCS PAaCTEHUN Ha
BapuaHTe ¢ npuMeHeHneM CuimiaHTa-1 TOCTOBEPHO MPEBBIIAIO 3TH MOKA3ATENH
Ha KoHTpoJie. [Ipu 3TOM 4yncno pa3BeTBIECHHUN NMEPBOTO MOPSAIKA HA ITOM BAPHUAHTE
ObLIO HECKOJIbKO HMXE, YeM IpH ucnoib3oBaHuu Cunumianta-2. Takum oOpazom,
MPOSIBUWJIACh HE3HAUMTEINIbHAS TEHACHIUS TOPMOKEHUS LIBETEHUS ONIBITHOW KYJIBTYPbI

Mo/ AIeMcTBUEM OmNpbicKMBaHMs CHIUILUIAHTOM-2.



Puc. 1. [leiicrBue CHIMILIAHTA HA HEKOTOPbIe MOP(OJIOrHYecKHe NMOKA3aATe U

OapxarueB copra 30,1070 MakkeHnb! (Ha 15.06.2022), moJieBoi ONbIT

RoHTpONe

Cununaantl

T HUCNO UBeTYWMX PR, WT,

Cununnanr 2

¥ HUCA0 NOAYPACNYCTUBILMXCA
PSCTEHMH, W,

¥ YUCA0 pacTenuid, sBolUegIIMY B CTaAUIO
GYTORNIA UMM, WT

B Cpeanee YHCno pasaeranenmn crebaa
NEPBPIO NOPALAKS, WT.

HCPo,0s uncna userymux p-ii = 0 HCPops Oytonmzai. = 1,1
HCPo,s nomypacn. p-it = 0,07 HCPos paszserBienuii = 0,66

[lo wucTeyeHMM HeNENW BIUSHUE UCCIEAYEMbIX YAOOPEHUIl HECKOJBKO
u3menmwnockh (puc.2). Ilo-npexxneMy Ha Bapuante ¢ npumeHenuem Cunmuiuianra-l
KOJIMYECTBO MOJYPACHyCTUBLIMXCSA U BOUIEAIIMX B CTaJWI0 OyTOHU3ALMU PacTeHUU
OblI0 MakcuMallbHbIM. BMecte ¢ TeM CuiuiuianT-1 3HAYMTENBHO CIEPKUBAT
LIBETEHHE KYJbTYpbI: B-CpEIHEM, 7,2 LBETYIIHUX pacTeHus no cpaBHeHio ¢ 10,5 Ha
koHTposie. O6e QopMbl ymoOpeHuss CTUMYJIHPOBAIM OoOpa3zoBaHue mNoOeroB 1-ro

nopsiaKa.
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JIeKopaTUBHOCTh LBETOUHBIX KYJbTYP, UCIIOJIB3YEMBIX KAK B TOPOJCKOM, TaK U
B MpuycazeOHOM 03eJIEHeHHUH, ONpeAeIIsieTcsl KOMIIEKcoM mapaMmeTpoB. KomnuecTBo
LBETYLIMX COLBETUM, O€3yCIIOBHO, SBIISIETCS OJHUM M3 OCHOBHBIX IIOKa3aTesei,
ONPENENSIONUX JEeKOPATUBHOCTh KYJBTYPbl, HO B CiIy4yae C OapXxaTliaMH TakKxke
BAXHO KOJMYECTBO 3€JIEHBIX NOOErOB U JIMCThEB, NPUAAIONIMX PACTEHUIO
00BEMHOCTB U KpPacoTy.
Puc. 2. [leiictBue CHIMILIAHTA HA HEKOTOPbIe MOP(OJIOrHIecKHe NMOKA3ATeH

O0apxartuen coprta 3071010 Makkenbl (Ha 22.06.2022), 1oJieBoii 0nbIT

HowTpors
CHANananT ]
" H4cno LseTywmx p-i, wr. Fo——
® Yucho noaypacn yCTUBIUMXCA
pacTeMni, wr.
® Y4cho pacTeHu i, BOwWeALUMX B
cranwo Gyronusagmu, wr.

¥ CpeaHee YueNo pasneTeaeH i
crefna Nepspro NOPALKS, LT.

HCPo0s uncna userymux p-ui = 1,07 HCPops Oytonuzarr. = 0,91
HCPo,0s nomypacn. p-ii = 0,68 HCPo0s pa3serBienwuii = 0,35

JleiicTBre KpeMHHUs, BXOJIIETO B COCTaB MCCIEAYEMBIX YI0OpEeHHI,
MPOSIBUJIOCH B MHTEHCUBHOM BETBJICHUU CTEOJsl ONBITHOM KynbTypbl (Puc.2).
JloGaBnenne B coctaB ymoOpenusi poctoBoro BemectBa [[MPKOH cymectBenHO

YCHJTHIIO TOT TPOIIECC.

11



2.2.2. Bausinne KpeMHUSs
HA ICKOPATHBHBbIEC KA4€CTBA ONBITHBIX KYJbTYP

JlekopaTUBHOCTh IIBETYILIETO pACTEHUs, KPOME KOJMYECTBa U paszMepa
I[BETKOB, MX OKpPAacKd OLIEHUBAETCS, KpOME TOro, M OOIMM €ro BHUIOM,
WHTEHCUBHOCTBIO 3€JICHU JIUCThEB. YUWTHIBas, YTO, MO MHEHHUIO MHOTHUX
MCCrenoBaTeNeld, KpeMHUHN, UTPAIONTUH OJHY W3 TJIABHBIX POJI B 0OMEHE BEIIECTB,
aKTUBHO BIUSIET HA MHTEHCHUBHOCTH (DOTOCHMHTE3a, MOHSATEH WHTEPEC K TUHAMUKE
Takoro MH(MOPMATUBHOIO TMOKa3aTessd, KaK COJepKaHHe XJIOpopuiia B JIMCThIX
OapxaTIeB.

Pe3ynbraThl  BU3yallbHOW  JUArHOCTUKH  KOPpEIUpoOBaM C  IudpamMu

COACPKaHUA XJ'IOpO(l)I/IHHa B MHTCHCHUBHO-TEMHO-3€JIEHBIX JIUCThIX KYJIBTYPBI (Ta6JI.

1).

Taoua. 1. /lunamuka coaep:kanus XJopopuiiia B JUCThAX Oapxarues, % Macchbl

ChIPBIX JIUCTHEB [Mos1eBoi onbIT, 2021-2022 r.r1.]

Kontpons CununnanTt-1 CunurnianT-2

Yacos nocie 06paboTku

0 24 48 0 24 | 48 0 24 48

Xnopodun
a1 (ath),% 045 (050 |04 |04 081 |[0,75|045 (094 0,71

CBIpP. MaccChl

[loneBoii ombIT myig OuLEHKU 3PDHEKTUBHOCTH JBYX (opMm CuiMiianTta,
IIPOBE/ICHHBIN Ha KYJIbTYpe MUPETPYyMa JEBUYBET0, IO3BOIMI MOITYYUTh PE3YIIbTATHI,
CXOJIHBIE C IaHHBIMU 110 OapXaTLaM.

Bausiaue o0pa0oToKk pasHbIMH BuAaMM npenapata CWIMIUIAHT Ha
JJIMTEJbHOCTHh CTOSHUSA B Cpe3Ke MUPeTpyMa JeBUYbero [[oJieBoil OnbIT,

2022 r.]
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CunumianT-1 CcyIIecTBEeHHO HE YJIYUIIHII TOKa3aTeNb JJIMTEIbHOCTh CTOSHUS
Oykera mupeTpyma aeBuubero B cpeske (Puc. 3). JleiicTBue ero Obuio ciabee, yem

CumunnanT — 2 B 1,4 pa3a v IpakTHYECKH PaBHO JAEHCTBUIO BOJbI HA KOHTPOJIE.

Puc. 3. CBogHble MOKAa3aHUS MO AJIUTETbHOCTH CTOSIHUA MUPETPyMa

AeBUYbEro B Cpe3Ke B 3aBUCMMOCTH OT 00padoTku (Ha 27.07.2022 r.)

® el o Hadana crapesms Gywera

" [Hel no noteps Byretom
aewoparman. Ce-a.

Ned go notepu Bynetom gesopames. Ca-a

JIeR RO HAGNS CTapeid DyneTa

Howtpoan (H20)
Cunmnt amr 1

1. HdeiictBne CHINIIAHTA HA JeKOPATHBHBbIE KYJbTYPbI KJIACCA
O/IHOJ0JIbHbIE
bonbiioe Koau4ecTBO KpeMHHUSI OOHAPYKEHO Y OJHOAOJBHBIX PACTEHUH,
MEHbIIlee — Yy ABYJOJBHBIX. B cpenHeM B JHUCTBSIX pacTEHUM, HaAKaIJIMBAIOLINX
KpEeMHUH COACPKUTCS 10 2% DTOTO JIEMEHTA, a B JIUCThAX OOBIYHBIX PACTEHUU —
0,25% (Takanasky T.,1964). C pocToM pacTCHHMI KOHIIGHTpAIMs KPEMHHS B HX

COCTaBC €1IC OoubIIIe BO3pacCTacT, 10CTUT'aA MAKCMMYMa B KOHIIC BCTCTALIUN.
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YuuteiBas Bce BBIIICHU3JIOKCHHOC, OYCBHUIAHO, 4YTO OJHOAOJIBHBIC PACTCHHA
SBIIIIOTCS 0OJiee OT3LIBUMBBIMU Ha I[@ﬁCTBPIG KpEMHUs, 4YC€M PpaCTCHHUA Kiacca

JBYJIOJIbHBIX.

Ta6a. 2. Baussane CWINIUIAHTa HA NPUPOCT KOPHEBOH CHCTEMbI JIYKOBHYHBIX
pacreHuii, mnojeBo onbiT 2021-2022 rr. (4yepe3 mIeCTb MecsleB IOCJe

3aMavYUBaHMS JIYKOBHI)

BapuanTsl onbiTa

[Tokazarenp CHUJIN- CUJIN-
KonTpoib 0,05
I[IJIAHT-1 | [IJTAHT-2

HCP

OO0BEM KOpHEW Hapuucca, M
BBITECHEHHO BOJIBI/% K | 4,06/100 12,54/309 | 15,38/379 | 1,33

KOHTPOJIIO

O0BEM  KOpHEW  Jyka, M
BBITECHEHHOM BOJIBLI/% K | 6,20/100 16,11/260 | 19,06/307 | 2,05

KOHTPOJIIO

Ha ocHOBaHMM JaHHBIX HAyYHOW JUTEpaTyphl WM3BECTHO, YTO COCIMHECHMS
KpeMHHsI 00JafatoT OOIIMM POCTOCTUMYJIMPYIONUM JIEUCTBHEM, B YaCTHOCTH,
YCUJIMBAIOT POCT KOPHEBOH CHCTEMBI. B JKCHEpHMEHTaX KOPHECTUMYJIHPYIOIICe
JIEUCTBUE KPEMHHS TPOSIBUIOCH Ha BCEX BapuUaHTaXx C  HCIOJIb30BAHUEM
KpeMHuicogepxkammx ynoopenuit (tadn.2). Cneayer ocob0 MOIYEPKHYTh, YTO Ha
BapuaHTax Cc npuMmeHeHueMmM CuiuIaHTa-2 HaOIIOJaNCs WHTEHCUBHBIN MPUPOCT
KOPHEBOM MaccChl MO CpPaBHEHHUIO C KOHTpoJieM. B ombiTe ¢ HapuuccoM oTMedaiu

MOYTH 4-X-KpaTHOE, a B OMBITE C JIYKOM 3-X-KpaTHOE, €ro NnpeBbiiieHue (Tabdi.2).
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Puc.4. Biusgane CUIMIVIaHTA HA BBICOTY JIYKOBHYHBIX PAaCTEeHM, 110JIeBOii

onbIT 2021- 2022 rr. (4epe3 mecTb MecsLeB MOC/IE 3aMAYNBAHUA JTYKOBHL)

CpeaHssn
BbICOTA

23,4 25,1 pr2 pacTeHum
HapLucca
9,6 ‘ copta
) 21,3 MNoaTtnuecku
7
: N CpeaHsn
A A 1,37 BbICOTA

& pacteHnui
) NyKa
eKopaTUBH

oro

AKTHUBHOE  KOpHEOOpa3oBaHUE,  YCHUJIEHHOE  JIEWCTBHEM  KpEMHUS,
IIOJIOXKUTENBHO TOBJIMSJIO HA IEPE3MMOBKY JYKOBMI] ONBITHBIX KYyJbTYp, YTO HE
MOTJIO HE CKa3aThbCs Ha JaibHEilIeM pocTe U pa3Butuu pacteHui (Puc.4) m Ha ux

nekopaTtuBHOCTH (Puc.5).
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Puc.5. Bimsinme Cwinmianra Ha o0O0IIyI0 [eKOPATHBHOCTH PaCTeHHH

Hapuucca copra IlodTtuveckuid, mosieBoi onbIT 2021-2022 rr.

W [anTenbHOCTL
LBETEHUA, AHEN

N [luametp
LBETKOB, MM

KoHTponb
Cunmnnant-1
CunmnnanT-2

BapwuaHTbl onbiTa

HCP 0,05

OT3BIBYMBOCTh ONBITHBIX KyJbTYp KJacca OJHOJIOJBHBIX, B YaCTHOCTH,
JEKOPaTUBHOIO JyKa W HapLHCCa, SPKO MPOSBHIIACH MO TAKUM IMOKAa3aTelsM Kak:
JUIMTEJIbHOCTH LIBETEHUS, TMAMETPy LIBETKOB M JUIMTEJILHOCTU CTOSIHUSI B CpE3KeE.
Pactenusi, JnykoBUIIBI KOTOPHIX ObUIM 3amMouyeHbl B pacTBope CunmiiaHTa-2,
pacuBenyu Ha 4 qHS paHblIe KOHTPOJIBHBIX, LIBEJIA, B CPEHEM, HA HEAEIIO JOJIBIIE U
MX I[BETKU OBUIM 3aMETHO KpymnHee. Peakuusi ONBITHBIX pacTeHUd Ha 0OpabOTKY
CunumianToM-1 Obl1a HECKOJIBKO cllabee Mpu COXpaHEeHUU O0Iel TeHICHITUH.

OTMeueHHas paHee 3aKOHOMEPHOCTD MPOSIBIAIACh U B JUIMTEIBHOCTU CTOSHHUS
B CpE3Ke.

BbIBO/IbI

1. Kpemuuiicogepkamiee ynoopenne CUIUIUIAHT MOKET OBbITh UCIOJIb30BAHO B

JEKOPAaTUBHOM 1IBETOBOJCTBE B YCIOBHUSX KaK OTKPBITOTO, TaK W 3aLUIIEHHOIO

IPYHTA.
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2. [lpumenenne CunUIUIaHTa Ha ONBITHBIX KYyJBTypax HE OKa3blBaJo Ha
NPOTSHKCHUH JBYX JIET AKCIIEPUMEHTa OTPHUIATEILHOTO BO3JCHCTBHUS Ha MX POCT U
pa3BUTHE.

3. Pactenus, o6padoTanHbie CHIIMILIAHTOM, CYIIECTBEHHO PaHbIIE BXOJUJIHN B
cTanuio OyTOHHM3alMK, HAOMIOJANOCh YCHJIEGHHE BETBICHHMN CTeONsd, a Takke
YBEIUYCHUE YHCIa OJHOBPEMEHHO IIBETYIIMX PACTEHUHW W JUAMETP COIBETHMA
(IIBETKOB).

4, CuIWIUTaHT ~ 3HAYMUTETLHO  YCKOPSET Ppa3BUTHE PAcCaabl  OMBITHBIX
JCKOPATUBHBIX KYJBTYp OJIaroiapsi HHTEHCUBHOMY TIPUPOCTY KOPHEBOH CHCTEMBI.

5. Uccnenyemoe ynobpenue Cunuruiant B QopMe 2 mokazan OoJIbIIyIO

s pexkTuBHOCTD Oarogaps coaepxaiiemycs B ero cocrase ¢puroropmony [{TPKOH.
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