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BBenenue

PacturenbHbll OpraHu3M — CJOXKHAs CHUCTEMA, B KOTOPOM ITOCTOSIHHO
MPOUCXOISAT MHOTOCTYNEHYAThie OUOXUMUUYECKUE U (PU3UOJIOTMYECKUE MPOIECCHI.
Ha nux BiausitoT MHOTHE (DAKTOPHI: KOJMUECTBO BJIATU B MOYBE U BO3/yXE, COCTaB
BO3/lyXa, CBET M TEMIIEPATypa, HAJIUUYNE MUHEPAIBbHBIX BEIIECTB, U B TOM YHUCJIE

BCIICCTBA, KOTOPBIM YCJIOBCK OaJ1 HA3BAHUC CTUMYJIAATOPBI pOCTA paCTeHHﬁ.

B MMOCJIICAHUC TOAbl BO3POCIIO KOJUYCCTBO I/ICCJIeI[OBaHI/Iﬁ, ITOCBAIIICHHBIX
HU3YUCHUIO 6I/IOCTI/IMy.H$ITOpOB - MHHOBAIIMOHHBIX HPCHApaATOB, IMPCAHAZHAYCHHBIX
A IpUMCHCHHA B PACTCHUCBOJACTBC C INCJIIBIO YBCIIMYCHUSA TIPOAYKTHBHOCTHU

KyJIbTYPHBIX PACTEHUI U YIYUYLIEHUS KaUeCTBA YPOKas.

dusnojioruyeckas AKTUBHOCTDH 9TUX ImpcriapaToB IMPOABIIACTCA B
CTUMYJIMPOBAHUU POCTOBLIX ITPOHCCCOB paCTeHI/Iﬁ U YMCHBIICHHUN HCTAaTHBHOI'O
,ZIGIZCTBPIH CTPCCCOBBIX (b&KTOpOB. HMUx wucnojp30BaHME MO3BOJISIET ITOBBICUTH

3G (HEKTUBHOCTH U CHU3UTH 00EMBI IPUMEHEHUSI XUMUYECKUX YI0OpEHUH.

buocTuMysATOpEl  MOTYT  CTUMYJIMPOBAaTh  AKTUBHOCTb  «IIOJIE3HBIX»
[TIOYBEHHBIX MUKPOOPIaHU3MOB U ITOIJIOLIEHUE PACTECHUSIMU ITUTATEIbHBIX BEILIECTB
u3 1moyBel. [loka3aHbl aHTUCTPECCOBBIE CBOMCTBA OMOCTUMYISTOPOB B YCIOBHUSX
3aCyXH, 3aCOJICHUS, HU3KUX U BBICOKUX TEMIIEPATyp, HEKOTOPhIE OMOCTUMYIISATOPHI
MOTYT TIPOSABIATH (QyHTUCTaTUYECKHE (YHTULUIHBIE (TIPOTUBOTPUOKOBHIE)
CBOWMCTBA, a TaKXE aKTUBUPOBATh 3alIUTHBIC PpEAKUMU Y PACTCHUH, 4YTO

00yCIIOBIIMBAET CHUIKCHHE PACIIPOCTPAHEHHOCTH U CTEIICHU Pa3BUTHS O0jIe3HeH [1].
AKTYaJIbHOCTH PadoThI

AKTyanbHOCTh JIaHHOM paboOThl 3aKiro4aeTcss B €€ MPaAKTUYECKOM
MPUMEHEHUH, TIOTOMY YTO WCIOJIb30BaHUE OMOCTUMYJISTOPOB YCKOPSIET MPOIIECC
MpOpacTaHUsl CEMSH U JaJdbHEUIIUN pocT pacteHuil. Takxe AenaroT mionabl Oosee

BBICOKOI'O Ka4€CTBaA.



Oob6ocHoBaHMe BbIOOpPA TEMbI

Tema uHTEpECHA TEM, UTO PE3YIbTAThl JAHHOU PAOOTHI MOYKHO UCIIOJIL30BaTh

IIpU BhIpAalIUBAHUHN KYJIBTYPHBIX paCTeHI/Iﬁ B JIMYHBIX HOI[CO6HBIX XO3AUCTBaX.
Heanb

N3yuenne mporecca CTUMYJIHPOBAHUS Pa3BUTUSA U pOCTa CEMsH
CEITbCKOXO3IMCTBEHHBIX KYJIBTYp C HCIOJIb30BaHUEM OWOCTUMYJISITOPOB POCTA.

I/I?;yquI/Ie BIIMAHUA 6I/IOCTI/IMyJI$ITOpOB Ha COACPKAHNEC HUTPATOB B IJIOJAX.

B kauecTBe 00BEKTa HCCIICAOBaHUA HUCITIOJIB30BAaHBI 6BICTpO mpopacTarouue
CCMCHaAa TOpOoXa HU CEMCHA TOMATOB. O6pa60TI<a CCMAH OCYHICCTBIIAIOCH

OpraHMYecCKUMU OMOCTUMYJIsiITOpaMu: DnuH-DKcTpa, Llupkon u ['erepoaykcuH.
JUIsl TOCTH>KEHMSI LIEJIN TOCTABJICHBI CIIEYOINE 3aJa4H:

1. CoOpath uH(pOpMAIUIO O OHOCTUMYIISITOPAX U UX BIUSHUHM HA Pa3BUTHE U POCT

pacTeHHUi.
2. [IpuroToBUTH PacTBOPBI OMOCTUMYJIATOPOB IS TATBHEHIITNX SKCIIEPUMEHTOB.

3. OcymecTBUTh MNPAKTUYECKUN HKCIIEPUMEHT TIO BBISBICHHUIO BIUSHUSA

OMOCTUMYJISITOPOB Ha BCXOXKECTh M CKOPOCTh IIPOPACTAHMS CEMSH.
4. OnpenenuTh KOJWYECTBO HUTPATOB B IJI0JIaX TOMATOB.

MeToanka BbINOJHEHUS PadoThI
OOBEKTHI UCCIICIOBAHMS: CEMEHA Ta30HHOW TPaBhl, CEMEHA Topoxa, ceMeHa

TOMAaTa, PEryIsTOpbl pocTa pacteHui (OnuH-JKcTpa, ['erepoaykcun, Lupkon)

HeoOxonuMoe oOopynoBaHMe: KYBIIMH C TEIJIOM BOJOM, CPEJCTBO IS
pa3MeINIMBaHMsI PACTBOPOB, KOHTEWHEPHI I 3aMayuBaHUs CEMsSH, TOp(hSIHbBIC
TOPIIKH, TPYHT, IPEHAXK, JATINK HUTPAT MOHOB M poBoi adoparopun RELAB,

perucTpaTop JaHHbIX, XUMHUYCCKad I10Cyaa.

Pa6ota mpoBoamimack ¢ 07.10.2021r. mo 30.09.2022r.



I'nasa 1. Peryasaropsl pocTra pacreHui
1.1 PoJib peryJsiTOpoB pocTa B Mpoleccax pa3BUTHUS PacTeHUil

[IpobGnema CTUMYIUpPOBAHUS PAa3BUTHS U POCTAa OUOIOTUYECKUX OOBEKTOB
MPEACTABISAECT  CErOJHS  BAXXHOE  HAINPABICHUE  CEIIbCKOXO3SHMCTBEHHOTO
npou3BojicTBa. COBpEMEHHBIE TEXHOJIOTMU YCKOPEHHSl pocTa OHUOMacChl
PaCTUTENLHOTO TPOUCXOXKIEHUS, KaK MPaBUIO, TMOCTPOCHBI Ha MPUMEHEHUU

CHEUHUAIIBHBIX CTUMYJIUPYIOIIUX PETYIATOPOB.

CKopoCTh pocTa «3eJ1eHO» OroMacchl B 105KHBIX pernoHax Poccun Bo MHOTO
pa3 Oouibliie, 4YeM B OOJIBIIMHCTBE CEBEPHBIX PETMOHOB HAIIEH CTpaHbI, M 3aj1aua
YCKOPEHUS Pa3BUTHS M POCTA PACTEHUM CTAHOBUTCS BAXKHEHIIIMM 3KOHOMHYECKUM

MO0Ka3aTeeM CEeIbCKOX03IHCTBECHHOM ACATCIBbHOCTH.

Boicokoit  mutarenbHOil  3()PEKTUBHOCTBIO  00JaNalOT  HEKOTOpbIE
OpraHWYECKHE COEIWHEHMS, HApPUMEpP, MOYEBHHA. /[pyrMM Ba)KHBIM acCIIEKTOM,
BIMSIIOIIMM Ha POCT PACTEHUW, KPOME TaKMX IapaMeTpPOB Kak TEMIIeparypa,
OCBEIIIEHHOCTh, CTIEKTPAJIbHBIN COCTaB €CTECTBEHHOI0 00JyUeHHUs, BIaKHOCTh 1 pH
Cpelibl, ra3oBbIU COCTaB OKpY>Karouen atMocdepsl, SBIIACTCA
MUKPOOHMOIOTHYECKUN CTAaTyC Pa3BUTHsI MOBEPXHOCTHBIX KyNIbTyp. M3BECTHO, UTO
BE3JIECYIIIEC PACTIPOCTPAHEHUE MHUKPOOMOTHI MOXKET, KaK IMOJABISITh, TaK W
CTUMYJIMPOBATh POCT OHOJOTUYECKUX OOBEKTOB (BIMSHHUE MHKPOQIOpHl Ha
MeTaboNIM3M KHUCIIOPO/a U YIJIEKHCIIOTO ras3a, a Takke BO3JEHCTBHE Ha IMPOLECC

AKTHBHOTO WJIM MTACCUBHOTO (POTOCHHTE3Aa).

MacmTabHoe npuMeHEeHHe XUMUU B COBPEMEHHOM CEIbCKOXO35HCTBEHHOM
MPOU3BOACTBE  JE€JAaeT OYEHb BAXHOW CTOPOHOM OTOTO  NPOU3BOJACTBA
HKOJIOTHYECKHE acleKThl. M 3TO 0COOEHHO Ba)XHO MPU MPUMEHEHUHU PETYISATOPOB
poCTa pacTeHul, KOTOPbIE, KaK MPABWIO, SBISIOTCA Maj0 TOKCUYHBIMH

COCIUMHCHUSIMMU.

HCCMOTpH Ha MHTCHCUBHBLIC UCCJICIOBAHHA B 9TOM HaAIIpaBJICHUU, peaJII)Hblﬁ

NEpCYCHb CTUMYIHUPYIOIIUX BCIICCTB ABJCTCA JOCTATOYHO OI'PAHHMYCHHBIM.
5



[ToaTOMYy, 11€/IbI0 JAHHOTO MCCIEOBAHUS OBLIO BBIIBUTH OCHOBHBIE OCOOECHHOCTH
BIIUSAHUS OMOCTUMYJISITOPOB Ha PACTUTENIbHBIE OOBEKTHI C JJOCTATOUYHO OBICTPHIM
pa3BUTHEM, NEPEXOISAIIMM U3 CEMSIH, HaXOJAIIUXCA B COCTOSHUM TIOKOS B

pacTUTENbHbIE OOBEKTHI C YAaCTHYHO M TMOJHOCTHIO PAa3BUTOM OPraHHYECKOM
CTpYKTypoii [2].

vy paCTeHI/Iﬁ BBIACIIACTCA HCCKOJIBKO KJIaCCOB BBIpa6aTI:>IBaCMBIX

(UTOrOPMOHOB:

0] AYKCHHBI OTBCYHAIOT 3a Pa3BUTHC KOpHCBOﬁ CUCTCMBbI, POCT KIJICTOK

KaMOHus U pacupeaciICHUC MOJC3HbIX BCUICCTB 110 BCEMY PACTCHUIO,

0 rud0epelyInHbl CTUMYJIUPYIOT MpPOPACTaHUE CEMSH, I[BETEHHE U
(dbopMupoBaHUE TUIOAOB, MOBBIMIAIOT YPOKAMHOCTh, BBIBOJSAT U3 COCTOSIHHS MOKOS
KJIyOHU M JIYKOBHIIBI M, B OTJINYKE OT ayKCHUHOB, HE TIEpPEpPaCIIPEICIISIOT MOJIe3HbIE

BCIHICCTBA, a TOJIBKO HaKaIlJIMBAIOT,

0] IUTOKHHHUHBI CI'[OCO6CTBy}0T JACJICHHUIO KIJIICTOK, Hp06y}KI[CHHI-O 141

pPOCTY TIOUEK, a ele PETYIUPYIOT MPOIECC CTAPEHHUS JINCTHEB;

o] OpaccuHbl  (OpacCHMHOCTEPOHWAbI) TOJJCPKUBAIOT  HOPMAaJIbHOE
(GYHKIIMOHMPOBAHNE UMMYHHOM CHCTEMBl PACTCHHM, MOBBIIIAIOT YCTOWYHUBOCTh K
HeOJIaronpuaTHBIM (haKTOpaM Cpeabl U OOJIC3HSM, a TAK)KE PETYIUPYIOT MPOIIECChI

CO3pCBaHUA IIJIOJOB U CCMAH.

Ho He Bcerma coOCTBEHHBIX (PUTOTOPMOHOB PACTEHUIO OBIBAET TOCTATOYHO.
Yto06s1 "moMoYs" eMy JIydIlle pacTy U pa3BUBATHCS, MPUMEHSIOT UX CHHTETHYECKHE

aHasoru [3].

Kpome Toro, ctumynupoBaTh pOCT pacTEHHM MOIYT BEIIECTBA, MMEIOIIHE
HETOPMOHAJIBHYIO TMPUPOAY — BUTAMHHBI, IPOU3BOJHBIE MOYEBUHBI, HEKOTOPHIE
(deHomnbl, 1 apyrue BeniectBa. OHU 00Pa30BBIBAIOTCS B OUYEHb MaJIbIX KOJIMYECTBAX
U SIBJISIIOTCSL YacThiO (DUTOTOPMOHOB. BHOCTUMYINISITOPBI YCHENIHO MPUMEHSIIOT B

AOMAIIHUX YCJIOBHAX WM IIPOMBINIIICHHBIX MacmTabax Ha MOJIAIX, OPaHXXCPCAX,



rermnax.  CTUMyIATOPHI

BUHOI'padapCTBC W  OBOLICBOJCTBC

pOCTa YCHENIHO WCHOJB3YKTCS B CaJOBOJICTBE,

A1 YKOPCHCHHA IIPU PAa3MHOKCHHMH,

YMCHBIICHHUA HpCI[Y60pO‘-IHOFO OomajacHus IIOJA0B, C HLCJIBIO 3aJICPKKU LBETCHUS,

MPOPEKUBAHUS I[IBETKOB M 3aBsi3ei, M 3aMeUICHHUs] IpOpacTaHusi KIyOHeEl,

KOPHEIUIOA0B U JIYKOBULL ITPU XPaHEHUH, 1JI1 OOpbObI C COPHAKAMHU U T.1.

Ho, xak mo0ble OMOJIOTMYECKH aKTHUBHBIE BEIIECTBA, PETYJIATOPHI POCTa

TpeOyIOT OYeHb OCTOPOXHOTO oOpamieHuss ¢ Humu. llepeno3upoBka 3THUX

COCI[I/IHCHI/Iﬁ OUYCHBb OIMaCHA: MOKHO HC TOJIBKO HC IMOJIYYHUTb OKNUJaCMOTO 3(1)(1)€KT8,,

HO CTOJIKHYTBHCS C IIPAMO IIPOTUBOIIOJIOKHBIM PC3YJIBTATOM.

1.2. Uccaeayembie OMOCTUMYJIATOPBI POCTA PACTEHUIH

HOT‘OBOpI/IM 0 CTUMYJIATOPAX, KOTOPBIC A HCIIOCPCACTBCHHO UCITIOJIb30BaJIa B

pabore.

OnuH- Jkerpa (24-31udpaccuHOIN)

Homep rocynapcTBeHHON peructpaiuu
0548-07-111-087-0-1-3-1

TV 2387-002-18769652-06

I'OCT P 51247[5]

Puc.1 Dnun- 3xcTpa

Perynsarop u CTUMYIIATOP
HIUPOKOTO CIEKTpa JENUCTBUSA.
[loBblIa€T  UMMYHHYIO  CHCTEMY

pacTeHHl B CTPECCOBBIX CHUTYalUSX,
CHoCcOoOCTBYET BOCCTaHOBJICHHIO
OCJIa0JICHHBIX U OMOJIOKEHHMIO CTaphIX
pactenuil. PacTtBOopom OnmH-DKCTpa
pacTeHUs! OMPBICKUBAIOT HECKOJIBKO Pa3
¢ uHTepBajgoMm /-10 gHEN 4O MOJIHOTO

BOCCTaHOBJICHUS [4].

ONUH-DKCTpPA CHUXKAET aKKyMYJSIIUIO HUTPATOB, TSXKEJbIX METaJUIOB,

PAaANOHYKIINAOB IIPpU BbIpalllMBAHWHW B YCJIIOBHUAX IIOBBIIICHHOI'O COACPKAHHA B

nouse 3Tux 31eMeHTOB (IlatenT PO No2119285), ctuMmynupyeT pocT U pa3BUTHE

pacTeHHiA, OBBIIIAET UX YPOKaWHOCTh H YIIydlIaeT KauecTBO mpoaykuuu [16].



Hcropus cospanmsa: B 1979 romy aMepuKaHCKHE y4YEHBIE BBIICIWIN M3
NBUIBLIBI parica BEUIECTBO, OTBEYAIOIIEe 38 UMMYHHUTET pacTeHuid. KoHueHnTpanus
ATOrO BEILIECTBA B 3J0POBOM PAaCTEHUU OKa3ajach MUKpOcKomuuecku Manoi (10 B
— 12% B knetkax pacrenust u 10 B — 9% B nbuiblie). HazBanu 310 BemiecTBo —
AMUOPaCCUHONNA, WU CcokpaimieHHO OnuH. [lo3ke AMOoHIBI, TOJY4YUB CBOU
cobctBeHHbit  snmubpaccuHomunx GRVS 694  wucneitanu  ero, Hanaguiau
OPOU3BOJICTBO M 3alaTEHTOBAJIIM  €ro MPUMEHEHUE Ha MOYTH BCEX MMEIOIIUXCS

KyJbTYypax, KpoMe KapTodes.

[IpousBoacTBO DnHHA OBUIO HajJaXeHO B OOJbIIMX O00bEMaxX MO OYEHb
BBICOKMM IIeHaM. [103ToMy pocCHICKUM y4eHBIM MPHUIIOCH UCKATh CBOM CHOCO0
nojiyueHus OIMHWHA, a TaKXKe peliarh 3a7ady CHa0XKEeHHs KM CaJloBOJIOB H
OTOPOJHUKOB B HEOONBIIUX 00beMax Mo JOCTyIHOM ene. W o6e 3tu 3apaun ObUIH
YCIICIIHO pEUIeHbl KOJUIEKTUBOM YUYEHBIX BO IjaBe C KaHAMAATOM OHOJOTHYECKUX

Hayk Hartanueit HukomaesHoii ManeBannoi [6].

Heckonpko ner Bemmyckaics mpemnapar OnuH. C 2003 roma HajgaXXeHO
IPOU3BOJACTBO YCOBEPIIEHCTBOBAHHOTO DNUH-DKCTPa, COAEPIKALIEr0 B KauyecTBE
JCUCTBYIOIIETO  BEHIECTBA  BBICOKO  OUYMINEHHBIM  24-3muOpaccHHONUL,
CUHTE3UPOBAHHBI 1O  OPUTMHAIBHOM  METOJIMKE, C  HCIOJb30BAaHUEM
HAHOTEXHOJIOTHI. DMUH-DJKCTpa MPEICTaBIAET COO0H PETYNIATOP POCTa U PA3BUTHS
pacTeHuil ¢ SPKO BBIPAKECHHBIM AHTHCTPECCOBBIM JIEUCTBHEM. DMUOPACCUHONHI,
NEUCTBYS  OMNOCPEJOBAHHO 4Yepe3 TOPMOHAIBHYI0  CHCTEMY, OKa3bIBaeT
Pa3HOCTOPOHHEE BIIMSHUE HA PACTEHUE: YCHIIMBAET MPOpPACTAHUE CEMSIH U POCT
pacTeHuil, MOBHIIIAET YCTOMUYUBOCTh K OMOTUYECKUM U aOMOTHYECKUM (hakTopam,
YBEIIMYUBACT ypOKail W YJIydlllaeT €ro KauecTBO. OMUH-DKCTpPa MOBBIIIAET
YCTOWYUBOCTh PACTEHUU K (PUTOMATOTEHAM W BHUPYCHOW HWHQEKIMH, YTO JaeT
BO3MOKHOCTh MCIIOJIb30BaTh MX B KAUECTBE CPEJICTBA CHWKEHUS MECTUIUIHOMN

HaArpy3KH WM JaKe Kak 0€30MacHyIO aJlbTePHATUBY XUMHUYCCKUM TecTHIaaMm [14].

I'erepoaykcun (1 H-unrgonmn-3-3TaHOBast KUCIOTA KaJTMEBOM COJIH)



['erepoaykcun-  mpemapar It

CTUMYJIHPOBAHUS KOpHE-
o0Opa3oBaHus. Copepxut B-
MHJIOJIMITYKCYCHYIO KUCIIOTY.

CBolicTBa: BBI3BIBAET HAKOIUIEHUE U
YCUJICHHBIH OOMEH OpraHMYecKux

BCIICCTB, CHOCO6CTBy€T

pereHepanuyM 4YacTu pacTeHud B

Howmep rocynapcTBeHHOM peructpanuu
046-07-1247-1
Ceptuduxkar coorBetctBus PCT 00pa3oBaHHE KOPHEH Y HYCPCHKOB,

POCC RU.AH064./106599[7]
Puc.2 I'erepoaykcun

HOBbII  MHIWBHJ, CTHUMYJHAPYET

YCKOpSIET ~ KOpHEOOpa3oBaHUE Y
paccazpl M B3pOCIHBIX pacTeHH,
YCWIMBAET POCT TNPHUIAATOYHBIX KOPHEW, yiIydlllaeT cpacTaHWe TKaHEeH Tpu
IPUBUBKE, YJIYyYIIaeT MPUKUBAEMOCTh paccaibl OBOIIHBIX M IBETOYHBIX KYJIBTYD,
JEPEBBEB U KYCTAPHUKOB IPH MEPECATKE, MOBBIIIAET BCX0KECTh CEMSH U JTYKOBHUII,
YCKOpSIETCSI X IPOPACTAHKE, a TAKKE MPENATCTBYET ONAJaHUIO 3aBA3€H U JIUCTHEB,
MOBBIIIAET BBIXOJ CEMSH W3 IUIOJAOB W ypoXkas, yBeIHYUBaeT KO3 UIIMEHT
Pa3MHOXKEHHS JIYKOBUIl M HUX MAaccCy, OKa3bIBa€T CTUMYJIMUPYIOUIEE NIEHCTBUE Ha

POAOKUTEILHOCTD I[BETCHHUS [4].

Hcropust cozmanus: paeWcTBue 3TOro (UTOropMoHa OBLIO OTKphITO Y.
HapsuaoMm B 1880 r. m ommcano uM B KHHre "CHoCOOHOCTh K JBHXKEHUIO Y
pactenuit". CaMo e BEHIECTBO BbIIENECHO W uaeHTHduUIMpoBano B 1935 r. .

Kernewm, 3aTtem mmpoko uccieaoano H. I'. Xonoausim u @. Bentom (1937 1.).

B HacTosiiiee BpeMsi u3BeCTHA IpyIina BEUECTB OJ00OHOTO JIEUCTBUS, Cpean
KOTOPBIX HamboJiee paclpOCTPAHEHHBIM SBISETCS WHIOJIUI-3-YKCYCHAsh KHCJIOTa
(MYK), Ha3piBaeMasi TakKe TeTepOayKCUHOM, WJIH MPOCTO — ayKCHHOM.
Ommupudeckas ¢opmyma ee CioHoNO,. MYK mmpoko pacmpocTpaHeHa B
pacTUTENbHOM MHUpE, OT OaKTEepUd U J10 BBICIIMX I[BETKOBBIX, HO B >KHBOTHBIX

opraHu3Max He HahJIeHa.



Mecto cunteza UYK B pacTteHru — MOJIO/bIE JIUCThS, TOUKU pOCTa CTEOJIs,

TJle OHA CHHTE3UPYETCS WK NPEBpaIacTcs B akTUBHYI0 (hopmy [8].

[upkon

Crumynstop IlupkoH - 3TO cMmech
TUJIPOKCUKOPUYHBIX KHUCIOT. Perynstop
pocta, KOpHeoOpas3oBaTeslb, HHAYKTOD

OBCTCHUA 151 60JIC3HCYCTOI>1‘IHBOCTH,

IMMOJIYYCH n3 PaCTUTCIIBHOTO ChIPbA.

HoMep rocy1apeTBeHHoit [Ipumenenne Ilupkona obecrneunBaeT

perucTpaunn YBEIIMUEHUE BCXOXKECTHU M  YCKOPEHHE
0489-06-111-087-0-1-3-1

TY 2387-003-18769652-06 IpOpacTaHus CEMSH (ocobeHnHo

TOCT P 51247 [9]

HEKOHJIMIIMOHHBIX); YCKOPEHHE pocTa U
Puc.3 Hupkon

pa3BuTua pacteHud Ha 5-10 ngHeW;
yBeIMYEeHUEe YypoxkaitHoctu Ha 35-60 %; ynydlleHHe KadecTBa IOJYYEHHOU
IPOIYKIHNH; CHH’)KEHUE HAKOIUICHHS TSAKEJIbIX METAIUIOB; CTUMYJIMPOBAHUE TJI0/10-
U KOpHEOOpa30BaHUs; 3alIUTy PACTEHUN OT 3aMOPO3KOB, 3aCyXH, W30BITKA BIArH,
HEJIOCTAaTKa OCBEIICHHOCTH. L[UpKOH yCKOpsieT Hayajao LBETEHHUS IEKOPATHBHBIX
KYJIbTYp, MOBBIIMIAECT BBIXOJ AIUTHOM npoaykuuu. [Ipumenenue Llupkona pe3ko
CHIKAeT CTENEHb MOPAKCHUS MHOTUMH 3a00JIeBaHUSIMH, HarpuMmep, GputodTopos,
0akTepuo3, cepasi THWIb, My4HHCTas poca u jp. [Ipemapat npakTu4ecku He OMmaceH
JUTSL 9eJI0BEKA, TETUIOKPOBHBIX JKUBOTHBIX, PBIO, MOJIE3HBIX HACEKOMBIX 1 Tuen (IV
KJIacC OIACHOCTH), HE HAKAIUIMBAETCAd B IOYBAX, HE 3arpsA3HSAET TPYHTOBBIX M

MOBEPXHOCTHBIX BOJI, HE PUTOTOKCHYEH [4].

O6paboTtka npenapatoM [{upkosr (10 mir/ra) CHUKAIOT CoAepKaHNE HUTPATOB

- Ha 4,9-18,2 mr/kr [17].

Hupkon (0,1 /1 cMecH TUAPOKCHUKOPUYHBIX KHUCJIOT) 3apPETUCTPUPOBAH B

2001 r. u WUPOKO MPUMEHSETCS MpU BO3JeNbIBaHUU Oojiee 60 BUIOB KYJIBTYpP
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(3epHOBEIE, OBOIIHbIC, IUIOJIOBO-ATOTHBIC, LIBETOYHO-/ICKOPATUBHBIE,

JIEKapCTBEHHBIE, JIECHBIE).

[IpenapaT umeet psig npeuMymiecTB. s ero mpou3BOJACTBA UCIOJIB3YETCS
pacTUTENbHOE CHIphE, OH OBICTPO pasiaraercs B OKpYXKaloUIedl cpene W He
HaKalUTMBAaeTCS B MOYBE, BOAC M TKaHAX pacTeHwid. [Ipomykiws, BbIpaimieHHas C
npuMeHeHneM [lupkoHa - SKOJOTHMYECKH 4YHCTas, MMEET BBICOKHE BKYCOBBIC
Ka4ecTBa, HCIONB3YeTCsS HJsl JETCKOrO W JaueTmdeckoro mwuranus. OOnamaer

3HAUYUTEIbHOU MpOAOJIKUTCIIBHOCTBIO 3alITUTHOT'O I[eﬁCTBI/IH.

Kak moka3piBaeT  MpakTHKa, OPUMEHEHHE  LHUPKOHA  MO3BOJISIET
YCOBEPIICHCTBOBATh paHee pa3pabOTaHHBIE CUCTEMBI 3alllUThl, OCHOBAHHBIC Ha
MHOTOKPAaTHBIX 00pabOoTKaxX MECTHIIUIAMU, COKPATUTh X PACX0J, @ B HEKOTOPHIX

ClTy4asiX OJHOCTBIO OTKA3aThCs OT uX npumenenus [10].

COBpeMeHHaH HayKa CO30aCT pPCryITOpPbl HOBOT'O IIOKOJICHUA, KOTOPLIC
MOI'yT HeﬁCTBOBaTL Ha pPaCTCHUA B OYCHb MAJIBIX J03aX, B KOJIMYCCTBAX BCCTO
HCCKOJIbKUX MHWJUIMT'PAMMOB Ha IIJIOOIaAW B 1 r'CKTap. Huzkue KOHICHTPpaIun
IMPUMCHCHUA  CTUMYJIATOPOB  ABJIAIOTCA BaKHEUILINM (1)aKTOpOM 3alIHUThI

OKpYy>KaroIei cpesi [2].

1.3 Hutpartsl

Hutpar (;at. nitras; ycrap. CEIUTPbI) — COJIb @30THOM KHUCIOTHI, COAEPKUT
onno3apsiaueiii annoH NOgz. HutpaThl B cocTaBe ynoOpeHuii nmonagaroT B MOYBY,
IPYHTOBBIE BOJBI M MOTYT CKaIUIMBAaThCsl B KOPHSX, KOPHEIUIOAaX, CTEOJIX,
yepemkax U KPYIHbIX KUJIKAX JUCThEB, 3HAUYUTEIBHO MEHBIIE UX B IUIogax. Bo

BCCX JKUBBIX OpraHu3Max €CTb OHpGI[@J'IéHHOG KOJIMYCCTBO HUTPATOB.

Camu no cebe Hutpathl He omacHbl. Ho yxe B pacTeHMsiX, a 3aT€éM U B
OpraHu3Me 4YeJIOBeKa MpU YIMOTPEOJICHUU MPOIYKTOB, COACPIKAIINX HHUTPATHI,
MIPOUCXOUT BOCCTAHOBIICHHE UX O HUTPUTOB, TO €CTh OHU HAUMHAIOT MEPEXOIUTh

B COJIM @30THCTOM KUCIIOTHI, IMEIOIIMMHU BBICOKYIO TOKCUYIHOCTH [15].
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Hutpatel monagaror B Ham opranusM ¢ numed u ¢ Boaod. OmacHOCTB
IPEACTaBIsAECT HE CaMO COJAEpXKaHUE COJEH a30THOM KHUCIOTBI B INPOAYKTAX, a

Ype3MEPHOE UX KOJIMYECTBO B COKE M MSIKOTH OBOLLIEH U (PPYKTOB.

3amacarthb HUTPATLI CBOMCTBEHHO IMOYTH BCEM pacTCHHUAM Ha Ha4daJabHOU
cTaayun pocTta. HakomnjieHHBIE COJMM a30THOM KHCJIOTBHI - HUCTOYHHUK IUTAaHUSI B

OyayIieM, ¢ MOMOIIBIO 3TUX COSAMHCHUI OHM PAcTyT M II00HOCAT [18].

B pabote ObuIO pelieHo MPOBEPUTDH, NEUCTBUTENBHO JH PETYIATOPHI pOCTa

CHIKAIOT KOJIMYECTBO HUTPATOB B PACTEHUSIX.
I'naga 2. U3y4yeHue BJUAHUA OMOCTUMYJISITOPOB HA MIPOPACTAHME CEMSH.
2.1 MeToabl NIPUrOTOBJIEHHE PACTBOPOB OHOCTUMYJIATOPOB
1) Amnyny ¢ DMHHOM-IJKCTPa XPaHAT B XOJIOAUIbHUKE.

[lepen ymorpebGnenueM BwiIepkuBaoT ee 10 MUH. NpU KOMHATHOM

TEMIIEpaType, MpHU MOSBICHUHU 0Ca/IKa BCTPSIXUBAIOT.
J1Jist IpUTOTOBJIEHUS! PACTBOPA UCTIONB3YIOT MPOKUIISTYUEHHYIO BOY.
ConepxuMoe 0JTHOM aMITybl B pacacoBKe 1Mo 1 M1 pacTBOPSIOT B 5 J1 BOJIBI.
Jlo3upoBKa CTUMYJISITOpA POCTA:

Ha 1 mu1 Boast 0.0002 mi ctuMysitTopa.

Ha 1 1 Boab! 0.2 M1 cTumyssiTopa.

IIpoyeoypa nonusa:

. IPOBOJIUTCS YTPOM WJIM BEYEPOM IIOCJIE 3aX0Jla COJIHIIA B CYXYIO
Oroay;

. pa3BEJEHHBIN PAaCTBOP XOPOILIO NEPEMEIIAT;

. MIOJTb30BATKCS JKEIATeIILHO PYYHBIM ITyJIbBepu3aTopom [11].
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2) Amnyny ¢ LlMpkoHOM XpaHIT B HOpPMaJbHOW Temieparype. UToObl
npenapat ObUT IPUTOJICH Ha MPOTSHKEHUU 48 4acoB, B HEr0 HE0OX0AUMO J00aBUThH

JTUMOHHYIO KUCJIOTY B IPOMOPIUHU | TpaMM KHUCIIOTHI HA 5 TUTPOB pacTBOPA.
J103UpOBKa CTUMYJISITOPA POCTA:
Ha 1 mu Boast 0.0002 mn ctumynsitopa.
Ha 1 1 Boab! 0.2 M ctumysitopa.
Awmmyny [{upkoHa riepes OTKphITHEM B300JITATh.
[TpuroroBuThH MOCYNY: SMATMPOBAHHYIO, TUIACTUKOBYIO WJIU CTEKJISTHHYIO.

I[J'IH Jyquiero paCTBOPCHUA IIPCIIapaTad, €TI0 IICPBbIM HAJIMBAIOT B CMKOCTD, a
34TCM IMIOCTCIICHHO IMOJJINBAIOT BOAY. OO0s13aTENBHO HYXHO ITIOCTOAHHO ITIOMCIINBATH

JIEPEBAHHON WJIM TNIACTMACCOBOM MAJIOYKOU.

IIpoyedypa nonusa:

. PactBop pacnbuisiTh Ha JIMCTBS, BpeMsl CYTOK Jydlle Moao0parh
yTpEHHEE

. B nepuon akTUBHOro pocta MPOBOAMTH OINPBICKMBAHWE HAJI3EMHOMN

YaCTU PacTeHUs ¢ MEPUOJUYHOCTHIO 1 pa3 B Henenmto (4 karau Ha 1)

[12].

3) T'erepoaykcHH HEOOXOAMMO XPaHUTh B TEPMETUYHOHN YITAKOBKE TPH

IrocoBoi Temneparype 1o 20C.
Hopmbl pacxoga — 100 mr Ha 10 11 BOABI.
IIpoyedypa nonusa:

. HenonyctuMo mpuMeEHSITh ONPBICKUBAHUE WM MOCHIIIAHHE MOPOIIKA
Ha PacTEHUSI.

. [Tonuth caxkeHIbI c1abbiM pacTBOpoM [13].
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2.2 Ilocagka ropoxa

bbII0 mpOBENEHO HECKONBKO ONBITOB C pPAa3IMYHBIMA PACTEHUSMU: C
CeMEHaMU Ta30HHON TpaBbl, (aconu u ropoxa. Ilpu mnpoBeneHuM ombiTa Ha
ra3oHHOW TpaBe ObLI CleNaH BBIBOJ, YTO BCE MPUMEHEHHBIE OMOCTHUMYJSTOPHI
0JIaronpusATHO BO3/IEMCTBOBAJIM HA BCXOKECTh U POCT, U 3HAYUTENbHBIX OTIIMUUN HA
KOHCYHOM OdTame 3aMedyeHo He Obuio [mpuinoskenue Nel]. HawmbGosee Buaumbie

PE3YIbTAThI OBLIH IMMOJYUCHBI ITpU Ha6JHOI[eHI/II/I 3da CCMCHAMHU IOpoXxa [HpI/IHO)KCHI/IC

Ne2].

OOBEKTHI: B Ka4eCTBE MOACIBbHBIX 00BEKTOB HCCIICAOBAHUA HMCIIOJIBb30BaHbI

ceMmeHa ropoxa «l'opox osouiHou. /uHray.

1. [TpuroroBuTh 4 KOHTEMHEpA /ISl 3aMavyUBaHUS CEMSIH TOpOXa.
2. Pacnipegenuts ceMeHa MOPOBHY MO KOHTEHHEPaM.
3. 3anuTh TpU KOHTEHEpa pacTBOpaMU OHOCTUMYIATOPOB U OJIWH,

KOHTPOJIBHBIN, - BOJIOU.

4. [TocTaBUTh Bce KOHTEMHEPHI B TEIJIOE TEMHOE MECTO.

. Korna cemena HaOyxHYT MO>KHO HaYMHATh MTOCEB.

Cemena 3aMayMBaIM B paCTBOpPaX OMOCTUMYJISITOPOB B TECUCHUH 25 4acOB.

6. [TpurotoBuTh N0 3 TOpHIKA ISl IOCEBA, TPYHT, APECHAXK, 3aMOUYCHHBIC
CEMEHa ropoxa.

1. JIpeHa)xHbIe KOMIIOHEHTBI 00/1aTh KUIISITKOM, B TENSIX Je3UH(EKIINN.

Ha nHo ropmkoB BbUIOKHUTH CJIOM JpEHAXkA.

8. VYBIaXHUTH TPYHT

0. 3achInaTh 3eMJII0 B TOPILIKH, OCTaBUB ~2CM OT Kpas.

10. Cewms 3aKomaTh B TOPIIKK U TMPUCHITIATH 36 MJICH.

11. IIponuTh YUCTON OTCTOSHHOW BOIOM

12. Bce TOpPHIKM TIOCTaBUTh B OCBEHICHHOE MECTO KOMHATHOM
TeMIEpPaTyphl.

13. CeMeHa BBIICPXKHBAIM 110 TUICHKOH B TEUYCHUU O-TH JHEH W

(UKCUPOBaAIN NpOpacTaHUE HA 3-U CYTKH.
14



B nanHom ombeiTe B cpemax OnuHa-Okctpa, [{upkona m I'erepoaykcuna
MIPOUCXOJUT MHTCHCUBHOE OOpa30BaHME KPEMKUX YTOIIIEHHBIX POCTKOB. B To
BpeMsl KaKk B BOJIHOW Cpe€le MpOpallvBaHUE 3aMEIJICHO, POCTKM UMEIOT TOHKHUU

cTe0ellb U MEHEE TIJIOTHBIN JINCTOK.

BoiBog: mpumeHeHHe OMOCTUMYIATOPOB  ONArompusiTHO BIMSIET Ha
IpopacTaHUe CEeMsiH, B HalleM OIbITeé HauOoublIUi >PGEeKT ObLT 3aMeTeH NpH

UCIIOJIb30BAHUU DTNUHA-JKCTpa.

I'naBa 3. I/I3yquI/Ie BJINAAHUA GI/IOCTI/IMyJ'IﬂTOPOB Ha CoAcpKaHUue
HUTPATOB B ILJ1I0daX TOMATA.

3.1 BoipamuuBaHue TOMaTOB

B nanpHeiiem, ObUTO PEIIEHO BBISICHUTH Kak OWOCTUMYJsATOpbl LlupkoH u

9HI/IH-3KCTpa BJIMAIOT HAa COACPKAHNEC HUTPATOB B IJIOJaX TOMATa.

OO0bexT uccienoBanus - Tomatr «Ueppu TypOOpeaKTUBHBIN) — OJHOJIETHHE
TPaBSIHHUCTOE PACTEHHE CEMENCTBRA MACICHOBBIX. DKCIIEPUMEHT MPOBONIIN Ha ABYX
AKCHEpUMEHTANbHBIX Tulomaakax: [Inomanka Nel — oTkpbIThIM IpyHT B KilmHCKOM
paiione MockoBckoit obmactu; ITnomanka Ne2 — terumma B COTHEYHOTOPCKOM
paiione MockoBckoit obOmactu. Ha xaxmod ruiomagke ObUIM  BBICAYKCHBI
AKCTIEPUMEHTAIbHBIE 00pa3ibl, 00paboTaHHBIE OWOCTUMYIISITOPAMH B pa3HOU
KOHILICHTPAllMM W KOHTPOJbHBIA TomaT. Hamo oTmMeTuTh, 4YTO pacTeHwus,
oOpaborannbie [lupkoHOM, OOTOHSIM mpyrue oOpasubl: ObUTM OoJiee KpemKue,
BBICOKHE M Ha HHX OBLIO OOJBINE IJI0JI0B, OCOOCHHO Ha oOpasie, o0paboTaHHOM

JBYKpPaTHOM KOHUEHTpaUue.
[Ipouenypa nonyuenust mwioaoB (IIpunoxenue No3)

1. 3amaunBaHUe CEMsSIH B BOJ€ (KOHTPOJb) U B pactBopax LlupkoHa u
OnuHa-OJKCTpa NPU Pa3HbIX KOHUEHTpaUMsX: B 2 pa3a, Ooybllle YKa3aHHOTO B
WHCTPYKIIMH, KOHIEHTPALUS 0 UHCTPYKIIMU U B 2 pa3a MEHbIIE YKAa3aHHOTO.

2. bruto mocaxkeno 21 cemsa. B3onuio 17.
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3. BeipamuBanue paccaabl B UTOTPOHE — 3aKPBITOM HCCIIE0BATENBCKON

opaHxepee.
4, [locanka paccanbl B TpyHT.
5. Jlo6aBKa CTUMYJIATOPOB POCTa BMECTE C IOJIMBOM IOCIE MOCAJIKU B

OTKPBITHIM IPYHT.

6. OnpbICKMBaHUE pacTeHUI B iepuoj GOpMHUpPOBaHUS OYTOHOB.
1. COop BbIpallleHHbIX MJIO/I0B.
8. Omnpenenenue cojiepkaHusl HUTPATOB B IJI0/1aX TOMATA.

3.2 OnpenaesieHue coep:KaHUA HUTPATOB B MOJY4YEHHBIX ILUI0JAX.

CO}Iep)KaHI/Ie HHUTpPATOB ONpPCACIIAIN C IIOMOIOBIO JaTYWKAa HHUTPATOB

ugposoii 1abopatopun RELAB.

Jlist aHanm3a ObUTH B3SITHI TJIOJIBI C IBYX AKCIIEPUMEHTATBHBIX TJIOMAA0K IO
nBa o0pasma W3 KaxJIoW kateropuu. Bropoit TomaTr, 0O6paboTaHHBIH DTHUHOM-
DKkcTpa X/2 co BTOPOW IKCIEPUMEHTATBHOM IJIOMAKU OBLI €Ille HE CO3PEBILUMA
(3enensiit). B xome skcniepuMeHTa ONpeAeisiid CoAep:KaHue HUTPATOB B OTKATOM

COKE, TaK ¥ HEMOCPECTBEHHO OIyCKas NaTYMKH B pa3pe3aHHbIN ILJIOI.

B Xone skcrepuMeHTa BBISCHSIIOCH, YTO HAIKA OXKHJAHUS IOITBEPIAUINCE:
COJIep)KaHHEe HUTPATOB B IUIOJAX, KOTOpbIe 0OpabaThiBaad OHOCTUMYJISATOPAMU
0Ka3aJiIoCh MEHbIIIE, YeM B KOHTpoJie. B 00pasiie Heco3peBIero miojia coep KaHme

HUTPATOB OKAa3aJI0Ch TAaK K€ BBIIIE, YEM B CHEbIX ioax (Tabmuma 2).

Ta6muma 2. Coneprkanue HUTPAToB B oOpasmnax (Mob/mn)

KonTpoab InuH-IJKCTpa IHupkoH
x/2 X 2X X/2 X 2X
[Tnomanka | 0,072 0,021 0,028 |0,057 | 0,034 | 0,038 |0,017
1
0,071 0,025 0,024 | 0,056 | 0,037 | 0,021 | 0,020
[Tnomanka | 0,074 0,02945 | 0,0356 | 0,032 | 0,022 | 0,02 0,018
2
0,075 0,0706 0,034 |0,032 |0,028 | 0,023 | 0,019
(3eJ1eHbIi)
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[Ipu moacyere mMacchl HUTpPAT WMOHOB HMCXONAA W3 JAaHHBIX JaTYMKA, MBI
MOJTYYMJIH OY€Hb COMHHUTENBHBIE MacChl HUTPATOB. Macca HUTpaT MOHOB HA JUTP
pactBopa okaszamach paBHoi ot 1,054 r mo 4,65 r (0,017mons/nxM(NOs
)=1,054r/m). [ToaTOMY OBLIO PEIICHO U3MEPUTH TIOKA3aHUs MPHUOOpPA HA U3BECTHOM
KOHIICHTPAIIMM HUTPAT MOHOB, MOCTPOUTH KAIMOPOBOYHBIN TpadUK U MO HEMY

paccunuTaTrb COACPNKAHUC HUTPATOB B NCCIICAYCMBIX o6pa3uax.

Jlns sxcnepumenTa ObuT B3SIT HUTpAT Kanus. [Ipurotosnen 0,1 M pactBop,
KOTOpbIN 3aTemM Obl1 pazdamieH B 10, 100 u 1000 pa3. Ilokazanust nmatumka

npuBeneHsl B Tabnuue 3.

TaOmuma 3.

Konnentpamus nurpara kaynms | 0,1M | 0,01M | 0,001M | 0,0001M
[Toxazarenu natunka RELAB | 98,056 | 7,86 0,316 0,156

[To manHBIM TaGIUIEI OBLT MOCTPOCH KamuOpoBouHbli rpaduk (I'padux 1).
Tak kak mokasareiu COJEp’KaHHsS HUTPAT MOHOB B TOMaTax OBLIM HU3KHE, Oblia
B35Ta 4acTh rpaduka ¢ MajJeHbKOW KOHIICHTpamuel Hutpata kKanus. [1o rpaduky
OblJJa TIOCUMTaHA Macca HUTPATOB B ToMarax. Temepp OHa oOKa3ajach OYCHb
majeHbkot ot 0,62 mr/m go 2,79 mr/m. To ecth, B Hammx oOpa3iax TOMAaTOB

HUTPATOB IPAKTUYECKU HET. MBI BBIPACTUIIN SKOJIOTUUYECKU YUCTYIO MPOAYKIIUIO.
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I'padux 1. KanuOpoBouHslil rpadux

0.5
KannbpoBouHbIi rpadpuk

0.4

0.316

©
w

0.15¢

KoHueHTpauma HATPaT MOROB MOJIb/ N

0 0.0001 0.001

1 2 3 4

KoHUeHTpauus HUTpaTa Kanus Mob/n
-0.1

BbiBOALI

Ha ocHoBe cobpanHO# nHpOpMaUU 0 OMOCTUMYJSTOPAX M UX BIUSHUH Ha

pa3BUTHE U POCT PACTEHUM, MOKHO CJI€JIaTh BBIBO/I:

1. ONUH-IKCTpA SBISAETCS PETYISITOPOM, MOBBIIAIOIIUM UMMYHHYIO
CUCTEMY PACTEHHU B CTPECCOBBIX CUTYALUSIX (CYXOCTh OKPYKAIOLIEr0 BO3yXa U
KOPOTKHI CBETOBOM JI€HB);

['eTepoaykcuH cTUMynupyeT KOpHEOOpa30BaHUE, B SKCIIEPUMEHTE
MIPOPOCTKH MOSIBUIIMCH PAHbIIIE U B OOJIBIIEM KOJIMYECTBE, UTO CBUIETEIICTBYET O

c(hopMUpOBaHUH PA3BUTOTIO KOPHSI,
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[{upkoH coueTaeT B ceOe HECKOIBKO CBOWCTB, @ HIMEHHO UHIYKTOP
[IBETEHUS U 0OJIE3HEYCTONYMBOCTH, UCCIEAOBATh KOTOPBIC 32 KOPOTKUMA MTEPUOT
AKCIIEPUMEHTA HE yIaJ0Ch. BUIUMBIX pe3yJbTaTOB y 0OBEKTOB HCCIICIOBAHUS HE
Ha0I101aJIOCK.

2. OcymecTBUB MPAKTHYECCKUI SKCIICPUMEHT 110 BBISBICHUIO BIIUSHUS
OMOCTUMYISITOPOB HA BCXOXECTh M CKOPOCTh TPOPACTaHUS CEMSH U
NPOaHAJIU3UPOBAB PE3YJIbTAThl HUCCIICIOBAaHUN, MOXHO CKa3aTh. B BapUaHTE
«KoHTpoJIb» T0OETH MEJIKKE B HE Pa3BUTHIC, & BUAUMBIA HHTEHCUBHBIN POCT CeMsIH
ropoxa HaOJoaeTCs Ha 00BEKTaX, MPU MPOPACTAHHH KOTOPBIX HCIOJIB30BAIHCH
yKa3aHHbIe OWOCTUMYJIATOphl. Hawmbonee spkuii pe3ynbTar HaOMOmAICT Y
pacTeHU, KOTOPBIC MOTyYaH OUOCTUMYJIATOP DIUH-IKCTpa.

3. buoctumynsropsl DnuH-OkcTpa U LIUPKOH yMEHBIIAIOT COJCpKAHUE

HUTPATOB B IJIOJAaX TOMArTa.

3akjoueHune

[Tpu GombiioM pazHOOOpa3HH CYIIECTBYIOIINX TPUPOIHBIX K CHHTETHYECKUX
PETryJISITOPOB POCTa, MEXaHU3M JEUCTBUS MHOTHX M3 HUX /10 KOHIIA HE U3y4Y€H U
TpeOyeTcsl MPOBEJCHHE MalbHEUIIMX HCCICIOBAHUM C IEJIbI0 IOHMCKA MyTei
MOBBIIICHUSI MPOAYKTUBHOCTH  CEJIbCKOXO3SIMCTBEHHBIX  KYyJIbTYyp. IloaTomMy
paccmarpuBaeMas TeMa SBIAETCA akTyalbHOW. B nuTeparype umeercs
3HAYMTENIPHBIA MAaCCHB JaHHBIX TI0 pPa3pabOTKe M TPUMEHCHHIO Pa3TMYHBIX
ctumyisatopoB. Co3manne d(PQPEKTUBHBIX OUOCTUMYISATOPOB CTajJO CETOMHS
(akKTUYECKH HOBBIM HAIpPABJICHUEM B 00JacTH pa3pabOTKH TpernapaToB IS
PEryJSIMN POCTa W 3aIMUTHI pacTeHUU. Bricokas ¢usmosorndeckas akKTUBHOCTb,
MOJOXKUTEIBHOE BIMSHHE HA BBIXOJ IMOJy4aeMOW MPOAYKIMH, JOCTYIMHOCTD
MPUPOTHOTO CHIPhS, TEXHOJIOTMYHOCTh IPOM3BOJCTBA, KaK IMPaBUIO, HHU3Kas
TOKCHYHOCTh M CE€0E€CTOMMOCTh OHOCTHMYJSATOPOB — BCE 3TO OOYCIIOBIMBACT

SHAYUTCIIBHBIC IICPCIICKTUBLI UX WCIIOJIb30BaHUA B PACTCHUCBOACTBC.

AHanu3 COCTOSIHMSI MCCJIEIOBAaHUN OMOCTUMYIATOPOB B MHUPE TOKAa3bIBAET,
YTO K HACTOSIIIIEMY BpEMEHH C(pOpMUpPOBAHA YETKAs TEHACHIUS U CTPEMJICHUE KaK
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CO CTOPOHBI KOMIIAHUM — NPOU3BOJUTENEH MPOAYKTOB, KOTOPbIE MOTYT OBITh
OTHECEHBI K KaTErOpuu OMOCTUMYIISITOPOB, TaK U YUEHBIX, U3YHAIOIINX PA3JINYHbIC
acneKkThl HUX pa3padOTKM M NPUMEHEHUS, TaK U TOCYJAapCTBEHHBIX OPraHOB —
ONpEJENUTh MECTO OMOCTHUMYJSITOPOB B CHCTEME CPEACTB 3alllUThl PACTEHUH U
ynoOpeHuid u pa3paboTaTh OCHOBHBIE KPUTEPHUH [JIsI UX HOPMATHUBHO-TIPABOBOIO

perynupoBanus [1].
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Cnmcok JimrepaTypbl

1. buoctumynaTopsl B arporexHojorusx. [Ipo0aemsl, perenus, nepcrneKTUBbI

https://cyberleninka.ru/article/n/biostimul yatory-v-agrotehnologiyah-problemy-

resheniya-perspektivy/viewer

O.N. Sxun x.6.H. A.A. JIyossHoB k.0.H. M. A. SIxun k.0.H. UHCTUTYT OMOXUMHH U
reHetuku Y pumckoro HIl PAH». Hayuno npou3BoacTBEHHOE MpeAnpuaTue « Ko
ITpupona».2016

2. bruocTuMynsTOpBI pOCTa paCTUTENBHBIX KIETOK
http://www.vniitti.rw/conf/conf2019/articles/BaburinaM.|._ZarubinN.Y u._Gorbuno
vaN.A._lvankinA.N._ZarubinaA.N._LeontievP.K._statya pdf

babypuna M.M.1, xann. 6uon. nayk, 3apyoun H.FO.1, ['opGynoa H.A.l, xaH.
TexH. Hayk, MBankun A.H.2, a-p xum. Hayk, 3apyOuna A.H.2, kaH[. TeXH. HayK,
JleontneB IL.K.21OTBHY «®enepanbHblii HAYYHBIH HEHTP MHUILEBBIX CUCTEM M.
B.M. TI'op6aToBa PAH», Poccuiickas ®deneparus, r. Mocksa 2HUY «MockoBckuit
rOCy/IapCTBEHHBIN TeXxHUYeCkui yHuBepcuter uMm. H.D. baymana», Poccuiickas
®enepanus, r. Mockpa

3. Paszbupaemcs B CTUMYJISTOpPax M PETYJISITOPAX POCTa PACTCHUI

https://www.ogorod.ru/ru/now/fertilizers/9668/Razbiraemsj a-v-stimuljatorah-i-

requljatorah-rosta-rastenij.htm

4. TlogxopMmKka ¥ OMOJIOTUYECKUE CTUMYIISITOPHI YCUJICHUSI POCTa PacTeHHI

https://hozyaistvo.com/arti cles/439-podkormka-i-biologi cheskie-stimuljatory-dlja-

usilenija-rosta-rastenii.html
© JIIIX

5. Pernmament npumenenus: nuH-Okctpa (JITIX)

https://nest-m.ru/blog/entry/produktsi ya/reglament-primeneniya-epin-ekstra-
|pkh.html

6. Xouemb nepiia ypoxkai? - DnuH DKCTpa IpuUMeHsit!

https://nikolaymishustin.ru/istoriya-epina/

Huxkonaiht Mumyctun
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7. HopMaTUBHO-CONPOBOUTEIbHAS TOKYMEHTAIUS
https://www.technoexport.ru/products/selskoe-hozyaistvo/documents/
© 2021 Kommnauusa « TEXHODKCIIOPT)»

8. Aykcunsbl B pacrenun. Mcropust oTkpbiTHs. CHUHTE3, TPAHCIIOPT.
https://studfile.net/preview/6726494/page:47/
https://studfile.net/pgsha/

9. Pernament npumenenus Lupkon (CXII)

https://www.nest-m.ru/blog/entry/produktsi ya/reglament-primeneniya-tsirkon-skhp

10.[{upkoH - nmpernapat HOBOT'O MOKOJICHUS

https://nest-m.ru/blog/entry/produktsiya/cirkon-preparat-novogo-pokol eniya

H.H. ManeBannas, renepanshbiii gupexkrop HHIIT "HOCT M" K.JI. Anekceesa,
3aBeytomnas Jaboparopueit 3ammuTsl pactrennii BHMU oBomeBoacTra
11.5nuH — OUOCTUMYISITOP TOCIETHETO TOKOJICHHUS

https://pochva.net/industrial/epin.html#i-2

12.Kak npuMeHsTh IUPKOH MPH Mepecajike pacTeHUH.

https://topaz33.ru/kak-pri menyat-tsirkon-pri-peresadke-rasteniy/

['maBHBI pemakTop W aBTOp caifTa. ATpOHOM-OBOLIEBOJA IO 00pa30BaHMIO,
3akoH4mII arpapHsbiil yHuBepcuteT MCXA um. K. A. Tumupszesa B 2010 r.
13.AxtuBamusi pocta pacTeHHMH C TOMOINBIO  pacTtBopa ['erepoaykcuHa

https://fertileland.ru/popul yarnye-marki/geteroauksi n/#i-8

14.5nun-DxcTtpa 24-snubpaccunonun 0,025 r/n
https://www.nest-m.ru/produkts ya/requlyatory-rosta/epin-ekstra.htmil

15. OnacHbie HUTPATHI B OBOIIAX U (PPyKTaxX, KaK CHUZHUTH PUCK?
http://86.rospotrebnadzor.ru/territorial nye-otdel y/l g/opasnye-nitraty-v-ovoschah-i-
fruktah-kak-snizit-risk

Marepuan noarotoBieH HayanbHUKOM TO VYmpasnenus PocnorpeOHan3opa 1o

XMAO-Orpe B ropoze Jlanrenace u ropoze Iloxkauu Keposoii E.1O.
16.9muH-DxcTpa 24-snubpaccunonuy 0,025 r/n

https:.//nest-m.ru/produktsiya/requlyatory-rosta/epin-ekstra
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17. Hupkon
https://nest-m.ru/produktsiya/requlyatory-rosta/tsirkon

18.Emie pa3 o HuTpaTax

https://68.rospotrebnadzor.ru/content/545/21665/
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Hpuioxenus

IIpunoxenue 1. Oxcnepument Nel IIpopacranue razoHHON TpaBel
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I'etepoaykcun

[upkon
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