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BBEJAEHUE

AKTyaJbHOCTh. OJHON U3 BaXKHBIX MPOOJIEM IKOJIOTHUHU SBISETCS OXpaHa
arpod’KOCUCTEM OT HETaTHBHOI'O BO3ACHCTBUS HAayYHO-TEXHUYECKOTO Iporpecca:
WHTEHCU(DUKAITUY U XUMH3AIIUN CEIbCKOTO X035HUCTBA, XUMHUECKOTO 3arpsi3HCHHUSI
OKpYXalollel  Cpelbl, KOTOPO€ BBbI3bIBAET HAKOIUIECHHME B  IPOIYKTax
pacTEHUEBOJCTBA U JKMBOTHOBOJICTBA PA3JMYHBIX TOKCHYECKUX BEIIECTB,
ocobeHHO HUTpaTOB U HUTPUTOB (CypxkukoB, KcenodonTona, Jlammun, 2003).

Pe3ynbTaThl BHIOOPOYHOTO KOHTPOJIS MOKA3BIBAIOT, YTO €XerogaHo ot 10%
10 20% u Oozee mMpoO OBOIIHBIX, IMJIOJOBBIX M 0ax4eBbIX MHUILEBBIX PACTCHUM
npessbiaet ycranosiennbie [IJIK (Mapun, Cunopos, 1999).

N3BecTHO, YTO TOCTYIUICHME HUTPATOB B OOJBIIMX KOJIMYECTBAX MOXKET
BBI3BATh pa3JIMUHbIC HAPYIICHUS (PYHKIMOHAIBHOTO COCTOSHUSI OpraHu3Ma -
METreMOTJI0O0MHEMHUIO, TKAHEBYIO THUIIOKCHIO, YCTAHOBJICHA TaKXKe UX CIIOCOOHOCTh
K HMMyHojAenpeccuBHoMmy peiictBuio (Askuma, PeyroB, Karommn, 1990).
OKCHEpUMEHTAIbHBIE W HCCIEHOBAaHUS MOATBEPXKIAIOT PpPOJb HUTPATOB Kak
MPEAIIECTBEHHUKOB N-HUTPO30COCAUHEHU - TPYNIbl BEIIECTB C BBIPAXKEHHBIM
KaHIIEPOTeHHBIM U SMOpHOTOKCHUeckuM aeiicTBueM (Haszapos, 2004).

Heab HACTOAIIMX HCCIENOBAHMIA — OLIEHKA COJEPKAHMS HUTPAT-HOHOB B
HaJ3€MHbIX WU  TMOA3EMHBIX  OpraHax IINWHAaTa  OTOPOJHOrO  COpTa
«KUpHOJIUCTHBII B 3aBUCUMOCTH OT MPUMEHSIEMOT0 cyOcTpara.

JIist mocTrkeHus 11eu Obui cHOPMYTUPOBAHBI CIASAYIONINE 3a4aUM:

1. Omnpenenuth cojaep’KaHHE HUTPAT-MOHOB B BETeTaTUBHBIX OpraHax

IITTUHATA OTOPOJIHOTO.

2. HccnenmoBaTh MUHAMHMKY HAKOIUJICHUS HUTPAT-MOHOB B BETETATHUBHBIX

opraHax IIMKWHATa OrOPOJHOTO HA Pa3HBIX dTANax pPa3BUTHS

3. H3yunTh BAMSHUE OPraHUYECKUX M MHHEPAIbHBIX YyIOOpEHHI Ha

IMPOHCCChl HAKOIVICHHUA HUTPATOB B TKAHAX MOJCIIBHOI'O BH/JA.



OO0beKT uccje0BaHus — IMTMHAT OTOPOHEIN (Spinacia oleracea L.) copta
«GKUPHOJIUCTHBII.

IIpeaMer mcciaenoBaHMs — COJEpKaHUE HUTPAT-UOHOB B BETE€TATUBHBIX
opraHax mmuHaTa oropogHoro (Spinacia oleracea L.) copta « KupHOIHUCTHBII.

IIpakTHyeckasi 3HAYUMOCTH PadoThl. Pe3ynbTaThl JaHHOTO UCCIIEI0BAHUS
MOTYT OBITh MCIOJIb30BaHbl Il COBEPIICHCTBOBAHUS CHCTEMbl MOHHUTOPHHTA
Ka4yecTBa MUILEBOTO CHIPbS U MPOAYKTOB MUTAHUSA, & TAKXKe JJIsI CHUKCHHS pUCKa
JUTSL 3JI0POBBS, KaK B3pOCIIOro, TaK U JJETCKOI'O HACEICHUSI.

HoBuzna paGorbl. VYcTaHOBIEHHME CBSI3U MEXIy cCyOcTpaToM H
COJICp’)KaHUEM HUTPAT-MOHOB B IIMHHATE MMEET BaXKHOE 3HAUEHUE JUIA 370POBBS
norpedureneil. Beicokoe copepkKaHHE HUTPATOB MOXKET BbI3BATh HEraTHBHbIE
MOCTIEACTBHS JJISL 3I0POBbS, IMOATOMY pE3ylbTaThl pabOTHl MOTYT TIOMOYh B
pa3paboTke pPEKOMEHJAIMI MO0 CHMKEHUI0O HUTPATHOM Harpy3ku B KOHEYHOM

MPOAYKTE.



OCHOBHAS YACTbH
1. OBEKTbI U METO/1bI NCCJIEJJOBAHMUSA
1.1. Omnucanme 00bLEKTA MCCIET0OBAHUN
IInmuHaT oropoaHbIii (Spinacia oleracea L.)

Ornen Magnoliophyta

Kirace Magnoliopsida

[Mopsimox Caryophyllales

CewmeiictBo Chenopodiaceae

Pox Spinacia L.
Bun Spinacia oleracea L.

Imunaat oropoaHbIi (Spinacia oleracea L.).
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Pucynok 1 - IlInuuat oropoausiii (Spinacia oleracea L.)

(Pucynok c caiita: http://scientific-web.com)


http://www.plantarium.ru/page/view/item/41302.html
http://www.plantarium.ru/page/view/item/42054.html
http://www.plantarium.ru/page/view/item/43185.html
http://www.plantarium.ru/page/view/item/43307.html
http://www.plantarium.ru/page/view/item/43378.html
http://www.plantarium.ru/page/view/item/43378.html

bomanuueckaa u  mopgonocuueckas  xapakmepucmuxa. Pactenue
olHOJIETHEE. JIUCThA OYepelnHble, C YepelIKaMyd Pa3sHOM [JIMHBL. Y MOJIOJIOTrO
pacTeHusi OHU HECKOJIBKO COJIMKEHBI U 00pa3yroT MPUKOPHEBYIO po3eTky. Popma
JUCTa B 3aBUCUMOCTH OT COpTa YUTMHCHHO-OBAJIbHAS SHIEBUIHAS VIIM KPYTJIas.
B TexHMYeckol CrenocTd IMUHAT OTrOpOAHBIM 00pa3yeT po3erky wu3 8-14
KPYIHBIX ~ MSCUCTBIX  JINCThEB, KOTOpas  Hcue3aeT Mpu GOpMHUPOBAHUU
TeHepaTUBHOTO mobera.

Kopenr  crepxkueBoi, OenoBaTo-kopuuHeBbiii. KopHeBas  cucrema
pacrmosoXeHa B OCHOBHOM B BEPXHEM CJIO€ TMOYBHI, OJHAKO CTEP>KHEBOM KOpPEHB
IIPOHUKAET Ha rayOuny 1 M u Goitee.

HImunat oropoauelit (Spinacia oleracea L.) - nBynomMHoe, pa3aeibHOIION0E
pacTeHHe, TO €CTh MY)KCKHE IIBETKH PACIOJOKECHBI Ha OJJHOM, a )KCHCKHEC -
Ha PYroM pacTteHuu. PacTreHue mnepekpecTHoombUIsAomeecs. Menkasi MbLIbIa
JIETKO MIEPEHOCUTCS BETPOM Ha OOJbIINE paccrosiHus, O3TOMY
IIPU CEMEHOBO/ICTBE TPEOYETCsl MPOCTPAHCTBEHHAS U30JIALINS COPTOB.

Cemena menkue, co3peBatoT yepe3 90-100 cyTok ¥ COXpaHsSIOT BCXOKECTh B
TeueHue 4-5 ner.

Pacrenue ckopocnenoe: TexHudeckas (X03s1UCTBEHHAsI) CIIEIIOCTh HACTYaeT
Ha 30-40-e cyTku mocie BCXO0/I0B.

Pactenmne mmuHata TpebOBaTeNbHO K Bare B IMOYBE, MPH HEOCTATKE e
MPOYKTUBHOCTh CHUXKAETCS, JINCThsI TPyOeIoT, U OBICTPO 00pa3yeTcs cTe0eb.

[IInmuHAaT — pacTeHWe MJIMHHOTO MHS, MO3TOMY JIETOM OBICTPO TEPEXOIUT
B (pazy crebneBanus. Hambosee OnmarompusiTeH CBETOBOW NI€Hb NJIUTEIBHOCTHIO
12-15 4. IInuHAT OTOPOJHBIA YCTOWYMB K HEIOCTATOYHOMY OCBEIICHHIO.
B Mecrax, cierka 3aTeHeHHBIX OT COJHIIA, POPMHUPYET JTUCTHS JIyUIIeTO KadyecTBa.

[IInuHAT OropoOAHBIA — XOJIOJOCTOMKOE W MOPO30YyCTOMYMBOE PACTCHHE,
B (ha3e pO3EeTKU JIMCTHEB MEPEHOCUT KPATKOCPOUHBIE 3aMOPO3KH -6...-8°C, nHorma
1o -12°C.  OtaenbHBIE COpPTa B pailoHaX C MATKOHM  3UMOM XOPOIIIO
MEePE3MMOBBIBAIOT B OTKPBITOM IPYHTE. [TosToMy  n1st IMUHATA  TIPUTOHBI

O3UMbIE U MOJ3UMHHE CPOKHU ceBa. Ha tore ero youparoT u 3uMOi.


http://www.ovoschevodstvo.ru/ogurec/prostranstvennaja-izoljacija.html

InuuaT oropoaHelii TpeOOBaTENEH K IJIOJOPOAUIO MOYBHL. J[aeT Xopoumii
ypokaii Ha BCeX BHJAX IOYB, KpoMmMe KucibiX. OpHaKo Jydylle pacTer
Ha BBICOKOIUIOZIOPOJHBIX ~ XOPOLIO  YBJIQXKHEHHBIX IOYBAX € HEHTpaJbHOU
peakuueit (pH=6-6,5). IlpennounTaer mo4Bkl, 3arpaBiCHHbIE MPEUMYILIECTBEHHO
MEPErHOEM HWJIM KOMIIOCTOM, a30THBIMU yAOOpeHusiMH Ha poHe QPocPopHBIX
U KanuiiHbIX. HecMoTpst Ha 3TO, BHECEHHE HaBO3a CBEYKErO WJIM TOJBKO a30THBIX
ynoOpeHuil  CroCOOCTBYET YBEJIMUYEHHUIO YypoOKas, HO BKYCOBBIE KadecTBa
YXYAIIAI0TCS ¥ TOBBIIIAETCS copepxkanue HuTparoB (bapanos, Ycrumenko, 1994).

lInunam ocopoonwiti copm «Kupnonucmuwitiy (puc. 2) - paHHH COpT,
Bpems co3peBanus - 28-30 mneil. JlaHHBIN COPT XOPOIIO pPacTeT KaK B OTKPHITOM
TpyHTE, TaK M TOJ IUICHOYHBIM YKpbITHEM. JIMCThA 3€JI€HOro IBeTa OBaJbHOU
dbopmbl, ciabomy3bipyaThie. OTinyaeTcss 0CO0O0M COYHOCTBIO W BBICOKMMU
BKYCOBBIMU KauecTBamMH. Hanuuue B mmuHaTe 0OJBIIOrO KOJIWYECTBA BUTAMUHOB
U MUHEpPAJbHBIX BEIIECTB JEJAl0T 3TOT COPT HOIXOJAIIMM Uil JAETCKOro U
JUETHYECKOTO THUTaHud. MaeanmbHO MOAXOAWT K cajlaTaM, HCIOJIb3YyeTCs B

IIPUT'OTOBJICHHUH IICPBLIX 6J'IIOI[, TapHUPOB K MACY, IOAXOIUT MJISA 3aMOpPaKUBAHUA.

Pucynok 2 - [lInunat oropoansiii copT «KUPHOTUCTHBIN



1.2. CxeMma 3aKJIaJKH ONbITA

HccnenoBanus mpoBoguiu B Mae-aBrycte 2024 romga Ha TEppUTOPHUH
MopxkuHckoro paitona Peciy6nuku Mapwuit O,

OnbIT 3aK7a7bIBaIN B TPEXKPATHON MOBTOPHOCTH. KOHTpoOJieM ciyxuna
JeTKOCYTIMHKUCTas mouBa. Ha rutomanku pazmepom 1,5 M Ha 3 M BHOCHIIH:

- oma ucTheB (2 kr Ha 1 M?);

- kypunbli nomer (1 kr Ha 1 M?);

- KopoBHii HaBo3 (5 kr Ha 1 M?);

- meperHoii (4 xr Ha 1 M?);

- npeBecHyto 301y (0,1 kr Ha 1 M?);

- gurpoammodoceky (0,02 xr Ha 1 M?).

OObekTOM WuCCleoBaHus ObUI BBIOpaH IIMMHAT OrOpOJHBINA (Spinacia
oleracea L.) copra « KupHOIUCTHBIN.

[ToceB mioaoB mmnuHara oropogHoro nposeaeH 13.05.2024 ropa.

ITpopocTku mmuHaTa oropoaHoro nossuwirck 20.05.2024 rona.

OOpa3ipl pacteHuid oroupanuch exemecsano (15.06, 15.07, 01.08), B Hux
OBbLIO OMpPENIENIEHO COJIEPKAHNE HUTPATOB B HA/I3EMHBIX U MOJI3EMHBIX opraHax. Becero

HaMu ObLIO TipoaHam3upoBaHo 120 oOpasiia mImuHAaTa OTOPOTHOTO.

1.3. NoHoMeTpuYecKHii MeTO/ onpe/ie/ieHUsi HUTPATOB

(MeTtoanyeckne ykasaHus 10 ONPEIEICHUI0O HUTPATOB W HUTPUTOB B
npoaykiuu pacteHueBoacTBa Ne 5048-89 ot 04.07.1989)

HNoHomeTpruyeckuii MeToa SBJIAETCS YHU(DUIMPOBAHHBIM KOJIWYECTBEHHBIM
METOJIOM OIPEAEIIEHNs HUTPATOB, NMPEAHA3HAYEHHBIN I CEpUMHBIX (MaCCOBBIX)
aHAJIM30B CBEXEH MNPOAYKIIMM pacTeHUEBOJICTBA. McciaepoBaHus MPOBOAMIN C
ucrosibzoBanueM npudopa nonomerp «AHMOH-4100».

CyImHOCTh METOJIa COCTOMT B W3BJICUYEHHH HUTPATOB M3 AHAIM3UPYEMOTO
MaTepuana pacTBOPOM AIIOMOKAIMEBBIX KBACLIOB M MOCIEAYIOIIEM H3MEpPEHUU
KOHLIEHTPALM¥ HUTPATOB B MTOJIYYEHHOM BBITSIKKE C IIOMOIIBIO HOHOCEIIEKTUBHOTO

AJIEKTPOJIa.



OT60p P06

OT0Op pacTUTENbHBIX NPOO MPOBOAMIM B YTPEHHHE Yachl MOCIE CXOJa
pOCHI 10 HACTyIUIeHus kapswl (¢ 7 1o 11 yacoB). Jlnst cocTaBieHus: cpeHer mpoOb
MCITOJIB30BAJIM METOJ MPOXO0Ja MO JUAroHaju ¢ OTOOPOM TOUYEYHBIX MPOO yepes
paBHbBIEC PACCTOSHUSL.

Pacmenus wnunama o2opoonoeo oTOupanu ¢ ydacTka Mo AUaroHadu yepe3
paBHbIe TPOMEXYTKU. C KaXKJIOr0 ydacTKa 3a BECh MEPUOJ] MCCIIEIOBAaHUN OBLIO
BBIKOIIAaHO HE MeHee 20 pacTeHuH.

[ToaroroBka mpo0 it aHau3a

Pacmenus wnunama o2copoonoco obpe3anu U oTOpachIBAIM HECHEIOOHBIE
yacTU pacTeHuil. PacTeHuss MbUIM BOJOW M TNOACYIIMBAIM CHaydajga MEXIy
aucTaMu  (PUIBTPOBAIBHOM OymMarm WJIM CIOSIMA YUCTOM TKaHU, a 3aTeM
MOJICYIIMBAJIN Ha BO3AYXE.

[IpoBeneHne ananunsza

[IpoObl nsis aHanu3a u3MeENbYadd C TOMOIIBID TEPKU MEXaHWYECKOM.
3eneHble KyJIbTYphl pa3pe3alid HOKHUIAMH WJIM HOXKOM J10 YacTul] pazmepom 0,5-
1,0 cm, nnu u3menbuanu Ha MacopyOke. 3atem 10,0 r u3MenbueHHOTO MaTepuana
B3BCIIIMBAJIM, TOMEIAJN B CTAaKaH TOMOTEHU3aTOPA WU U3MEIIbUUTENIS, HAJTUBaIN
50 cm® 1% pacTBOpa alIFOMOKAIMEBBIX KBACIIOB ¥ TOMOT€HH3UPOBAJIM B TeUeHHUE |
MuH npu yactoTe BpamieHus 6000 mun?. B moiyd4eHHOH CYCIEH3UM M3MEPSIN
KOHIICHTPAIUIO HUTPAT-UOHOB.

PesynpTaTtel 00pabOTaHbl CTATHCTHYECKHM C TIOMOIIBIO  MPOTPaMMBbI
«CTaTucTuKa», pacCuuTaHbl cpeiHee apudMEeTHUIECKOe U €ro olurbKa, MPoBeIeH

KOPPEISALUOHHBIN aHanu3. B padote npuHaT ypoBenb 3Haunmoctu p<0,05.



2. PE3YJBTATBI UCCIEJOBAHUS U UX OBCYXKJIEHUE
2.1. Oco0eHHOCTH HAKOIJIEHUS] HUTPATOB B Mpollecce PocTa MINMUHATA
OrOpOJHOTIO

AxTUBHBIH pocT U 3(G(EeKTUBHOE MPHUCIOCOOJICHHE pacTeHHH K
MEHSAIOIIMMCSL  YCJIOBUSIM ~ Cpe/lbl  OMPENENSeTC  CKOOPJIMHHUPOBAHHOCTHIO
METa0OJIMYECKUX TPOILECCOB M B TMEPBYIO OYEpellb, TAaKUX KOHCTPYKTHBHBIX
MPOIECCOB KaK ()OTOCUHTE3 M YTHIIM3AIHS a30Ta.

Pactenue B xo/ie pocTa ¥ pa3BUTHUSI MEHSAET CBOE KQU€CTBEHHOE COCTOSIHUE U
OTHOUIEHWE K YCIOBHUSM BHEIIHEW cpeapl. B uHAMBUIYalbHOM pa3BUTUU
pacTeHU OTHAENbHBIE 3Tamlbl Pa3IUYalOTCd HE TOJIBKO MO MOP(OIOTHYECKUM
npU3HaKaM, HO U MO (PU3HOJIOTMUYECKHM CBOWCTBAM, YTO ONPEIENAET €IUHCTBO
(U3HOJOrMYECKUX TPOLECCOB U CTPYKTYpy (opM. PocToBble mpolecchl,
CBSI3aHHBIE C HOBOOOPA30BaHUEM CTPYKTYpP M HAKOIJIEHUEM OMOMACChl, BBI3bIBAIOT
notrpedseHne MeTaboJIMTOB (OTOCHHTE3a M a30THOrO OOMEHa, 4YTO, B CBOIO
ouepenb, ompenenser pocT 1enoro pacreHus (MokponocoB, 1981; Poxuna,
Moxponocos,1994).

Cyabba a3oTa, YCBOGHHOI'O pAacTEHUSIMHA, B XOJE€ OHTOT€HE3a, BeChMa
paznuyHa. B pacTymux opraHax MpOMCXOAUT AaKTHUBHas mepepadoTKa
NOCTYNAIONIer0 a30Ta, Ojarojaps 4YeMy YCTaHaBJIMBAETCS B3aWMOCBS3b MEXKIY
pOCTOM, TIPUTOKOM a30Ta u ero accummisinuen (M3maitnos, CmupHos, 1985; Pate,
Atkins, 1983; KmoiikoBa, Anexuna, 1992).

Hamu Ob1710 OTMEYEHO, UTO y pacTeHH IIMKWHATAa OTOPOJHOTO B CEpEAMHE
BEreTaluy CoJIepKaHue HUTPATOB CHUKAJIOCh B 1,4 pa3a, a K KOHIly BEreTanuu — B

1,9 pasa (tabu. 1).
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Tabmuua 1 — 3meHnenue conepkaHusi HATPAT-HOHOB B PACTUTENbHBIX

TKaHSX MIMTAHATA OTOPOTHOTO(MT/KT)

O0BeKT Cpoku BereTalfMOHHOI0 Meproaa

HCCJIeI0BaAHUA Hauano Cepenuna Konen Bereramumn
BereTanuu BEreTaluu

[[InuHAT OrOPOAHBIMA 185,9-282,4 124,4-220,8 91,9

copTa

«JKUPHOJIIMCTHBIN

2.2. PacnpejaejieHue HUTPAT-UOHOB B BereTaTUBHBIX OPraHax IMUHATA
OrOPOHOT0 HA PA3HBIX ITANaX Pa3BUTHS

OTHocUTeNbHAs JOJS y4dyacTHs HAJ3€MHBIX W TIOJ3E€MHBIX OpPraHOB B
BOCCTAHOBJICHUM HUTPATOB Yy PACTCHHUI Pa3HbIX BUJIOB HeoJUHaKoBa. [lo atomy
MPU3HAKY PaCTEHUSI MOXKHO MOJIPA3/IeUTh HA TPU TPYIIIIHI.

K mepBoil u3 HUX OTHOCATCS BUJBI, Y KOTOPHIX MOTJIOIIAEMbIE HHUTPATHI
MOYTH MOJIHOCTbEO BOCCTAHABJIMBAIOTCSA B KOPHSIX, U B HAJA3E€MHbBIC OPTaHbl a30T
MOCTYIaeT B OCHOBHOM B opraHudeckoi ¢opme. [IpencraButensmMu 3Toil rpymbl

ABJIAIOTCA MHOIMC JOPCBCCHLIC PACTCHHA, a TaKXKEC YCpPHHKaA 06BIKHOBCHHEUI
(Vaccinium myrtillus L.), xmoxsa 6omotaas (Oxycoccus palustris Pers.). U3
CEIIbCKOXO3SCTBECHHBIX KYJIBTYP K HEH OTHOCSTCS HEKOTOPhIe 6000BBIE pacTeHUS,

B 4aCTHOCTH ropox moceBHoii (Pisum SativUm L.) u momuH y3KOJHCTHBIH

(Lupinus angustifolius L.).

Y pacTeHul BTOPOM TpyHIlbl HUTPATPEAyKTa3Has aKTUBHOCTb B KOPHSX
OTCYTCTBYET M BCELEJIO COCPEAOTOUCHA B JIMCThAX. 110aTOMY moriomaemMele uMu
HUTPAThl B HEU3MEHHOM BHJE TPAHCIOPTUPYIOTCA C BOCXOASIIMM TOKOM B
HA/I3€MHBIE OpraHbl, T'I€ W IPOUCXOAUT HUX BOcCCTaHOBIeHHE. KopHeBas ke
CHUCTEMa ATHUX PACTCHMM MOJydaeT HeOOXOIUMBINA JJIsl €€ pocTa U ACATEIbHOCTH
a30T yxe B (opMe aMHJOB M aMHUHOKHCIIOT, MEPEIBUTAIOIIUXCS U3 JINCTHEB IO

¢nosme BMecte ¢ accuMuwiasTamu. K 3TOH rpymme OTHOCATCS TypHUIIHHUK
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http://www.plantarium.ru/page/view/item/43571.html
http://www.plantarium.ru/page/view/item/43562.html
http://www.plantarium.ru/page/view/item/43740.html
http://www.plantarium.ru/page/view/item/43715.html

obbikHOBeHHBIH (Xanthium Strumarium L.), csexma ofbikHoBeHHas (Beta

vulgaris L.) u xnomuatank o6sikHOBeHHEIH (GOSsypium hirsutum L.).

Ho 60apmMHCTBO BUAOB BBICIIMX PACTEHUN COCTABIISIET TPETHIO TPYIILY, Y
HUX BOCCTAHOBJICHWE HUTPATOB MPOUCXOAUT KaK B KOPHSX, TaK M B JIUCTHSX,
MpPUYEM JIOJISI YyYaCcTUsl 3TUX OPraHoB B JAHHOM MPOLIECCE MOXKET BapbUPOBATH B
HIMPOKUX TIpe/iesiax B 3aBUCUMOCTHU OT psAJla BHYTPEHHUX U BHEITHUX (PaKTOPOB.

Ha nmedummt azora mmuHAT OTOPOIHBIM pearupyeT PE3KUM CHIDKCHHUEM
YpOXKafHOCTH, B TO BpeMs Kak OOECIEeYeHHOCTh IOYBBI A30TOM 3aMEJIsIeT
IEepexoJl pacTeHUd K CTeOseoOpa3oBaHMI0 UM LBETEHHUIO, CIOCOOCTBYET
MOBBIIICHUIO YpPOKasi 3€JIEHOM MAcCChl M TPUJIACT €A HHTEHCHBHYIO 3€JICHYIO
okpacky. OgHaKko U30BITOYHOE a30THOE MUTAHUE MOXKET MPUBECTU K HAKOTUICHUIO
B JIUCTHSIX IIMHUHATA 3HAYUTEIHHOTO KOJIMYECTBA HUTPATHBIX COCTUHCHUH.

JIns mmuHaTa OrOpOJIHOTO YPOBEHb HUTPATOB COCTABIISCT: MUHUMAJbHBIN
OMOJOTUYECKU HEOOXOAUMBI — 660 MI/KT; caHUTapHO AOMyCTUMBIN — 10 2000
MI/KT; MAaKCUMAaJIbHBIH, ITOCIE KOTOPOTO HACTYNAET OTPABJIECHUE CAMOTO PACTEHUS
— 4000 mr/kr.

B 3enenbix oBomax 1mo JaHHbIM HccienoBanuii (Pemxopenko u np., 2010)
Oonpmias yacth HUTpaToB (163-833 Mr) Haxomutcs B CTEONSIX M 4YepelIKax
JIMCTHEB, MEHBIIIE UX B KUJIKAX JINCTA, & MUHUMAIIbHOE KOJIMYECTBO — B JIUCTOBBIX
MIacTUHKax. B cTebnu u depeniku MmocTynaeT W3 MOYBbI OCHOBHOE KOJMYECTBO
cosiel a3ota. B kopHe mmuHara, KopuaHapa, ykpona coaep:;kurca ot 74 no 384
MT/KT, a B TUCThsIX — 14-231 mr. B 1MCTOBBIX MIaCTUHKAX MIMTUHATA OOHAPYKEHO B
TPHU pa3a MEHbIIIE HUTPATOB, 4eM B cTeOJie, a KOpUAHApPa U YKpoIa — IPUMEPHO B
5-12 pas.

Kak mokazanu pe3ynbTaThl HAIIMX HUCCIEAOBAaHUW, B Hayaje BEreTaluu
(15.06) B MUCTOBBIX IMJIACTUHKAX PACTEHUHN IINTMHATA OTOPOHOTO, BHIPAIITUBAEMBIX
B OTKPBITOM TPYHTE KOHIICHTpanus HUTpaToB coctaBmia 185,90+0,058 mr/kr, B
yepelkax JIMCTheB MX HakammBajioch Ha 49,9% Oonbiie. HawuOosnbiiee

coJiep>KaHUEe HUTPAT-UOHOB OBLJIO OOHAPYXKEHO B MPOBOJIALIUX ITyYKaX JUCTHEB -
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282,40+0,058. B cTepxHEBOM KOpHE paCTEHHWH HUTPATOB COJEPKAIOCH
275,60+0,057 mr/kr.

B  xome  nanpHeimero  pa3BuUTHUA  COAEp)KAHHME  HUTPATOB B
ACCUMWJISIHMOHHBIX TKAaHSAX IIMHHATA OTOPOAHOTO CHUXKAJIOCh: MaKCHUMAJIbHOE
CHIDKEHHE HAOJI0aNoCh B JUCTOBBIX IIACTHMHKaX — A0 35%, B MPOBOIALINX
My4Kax JUCThEB — 10 22%, B uepeliKkax JIUCTheB — A0 25%, B CTEPKHEBOM KOPHE —
1o 25% (tabm. 2, puc. 3).

B KoHIe BereraimoHHOr0 Ce€30Ha B JIMCTOBBIX IUIACTMHKAaX IIMHUHATA
OTOPOJHOTO KOJMYECTBO HUTPAT-UOHOB IO CPAaBHEHUIO C HA4yajJoOM BereTaluu

yMmeHbimioch B 2,0 paza (91,90+0,058 mr/kr) u 6su10 B 4,6 paza menbiie [TJ1K.

Tabnuna 2 - /lunamuka cofiep>kanusi HUITPAT-HOHOB B HAI3EMHBIX U

MOA3EMHBIX OpraHax IIMuHaTa copTa «KUpHOIUCTHBIN (MI/KT)

Oprasbl pacTeHus Cpoxu HaOMIOACHUS

15.06.2024 15.07.2024 01.08.2024
JluctoBbie 185,900,058 124,40+0,058 91,9+0,058
MJIACTUHKU
Kunku 282,40+0,058 220,80%0,058 182+0,042
(mpoBosIINe
YYKH)
Yepemku 278,60+0,057 210,60+0,057 176+0,037
Kopenp 275,60+0,057 205,50+0,057 140+0,062
I[IIK  (aucroBble 2000 mr/kr
TIJTACTUHKH )
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PI/IcyHOK 3 - KOHHGHTpaI_II/IH HUTPATOB B PACTHUTCIIbHBIX TKAHAX HIITMHATA

OTOPOJHOTO copTa «KUPHOIMCTHBII

2.3. Bausinne opraHu4ecKuX 1 MUHEPAJIbHBIX Y100peHuii HA MPoecChI
HAKOIICHHS] HUTPATOB B PACTUTEIbHBIX TKAHIX

Xopolue pe3yibTarhl MOTY4YaloT MPYU COYSTAaHUN MUHEPAIbHBIX yI00pEHHI
C OpraHMYeCKHUMH, B TIEPBYIO oOuepeAb C KOPOBbMM HaBo30oM. llpu Takom
WCIIOJIb30BaHUN YAOOPEHUN MOTPEOHOCTH KapTodeas B MUTATEIbHBIX BEIIECTBAX B
TEYEHUE BCErO MEpHOoJa BEreTaluu yJOBJIETBOPSIOTCS IOIHEE. PexoMeHayemble
J103bl BHOCSIT 1O TIOCAJIKM TP OCHOBHOM WJIM MPEANOCcag0uyHOi 00paboTKe MOYBHI,
a 4acTh Jy4llIe IPH MTOCATKE.

InmuHaT OropoAHBIA O4YeHHb TpeOOoBaTEICH K IJIOMAOPOIMI0 MOYBHI. JlJis ero
BbIpallluBaHusl HeoOxonuma peixias Hekucnas (pH 6,5-7,0) mouBa ¢ BBICOKUM
COAEPKAHUEM OpPTraHMYECKUX BemecTB. llImMHAT OropoaHBI - CKOPOCIEINbIN
OBOILl, TO3TOMY B KauyecTBE OBICTPOACHCTBYIOMIETO YJIOOpEHHUS IOJ| €ro MOCEBBI
BHOCSIT XOpOILO Pa3l0KUBIIMKCA HABO3 WM neperHol. OcoOeHHO HE0O0X0auMO

BHECCHUE NIEPETHOS PU PAHHEU KYJIBTYPE U 3aryIICHHBIX TOCEBAX.
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Kak moka3zaim pe3yibTaThl HAIUX HcciaemoBaHuii (tadm. 3, puc. 4) npu
BHECEHUU JIPEBECHOM 30JIbI U OMajJia JIUCThEB B MOYBY COJIEPKAHUE HUTPATOB B
pacCTUTENBHBIX TKAHSIX IIMHWHATA OTOPOJHOTO HE3HAYUTENIHbHO BO3pAcTacT IO
CpaBHEHMIO C KOHTpoJsieM. IIpu goOaBieHUM TMeperHoss B HA3EMHBIX OpraHax
pacteHudt nanHoro Bujaa cojepkanre NO3z MO CpaBHEHHMIO € KOHTPOJIEM
BO3pacTaeT B 2,8 pasa.

[IInuHAT OropoAHBIM XOpPOIIO OT3BIBAETCS HA BHECEHHWE B IIOYBY
MUHEPAJIbHBIX ynoOpenuil. Mx BHoOcAT BecHOW u3 pacuera 30 T aMMHUAadyHOU
cenutpsl, 10-15 T cynepdocdara u no 10 r xjmopuctoro kaiaus Ha 1 M U MeJKO
3a/IeTbIBAlOT B 00po31bl. M3numiecTBO KanulHBIX U (POCPOpPHBIX yI0OpeHUi
CIIOCOOCTBYET CTpPEJIKOBAHHUIO IINIMHWHATA OTOPOJHOTO0 M CHUXEHHUIO KadyecTBa
MPOYKITUH.

[Ipu BHECEHMH B MOYBY HUTPOAMMO(OCKH KOHIICHTpAllMid HUTPAT-UOHOB B
pPaCTUTENIBHBIX TKaHSX IIIUHATa oropojHoro coctaBisia 409,540,576 wmr/kr.
Bricokoe conepkaHue HUTPATOB B JIMCTOBBIX IJIACTMHKAX IIMHUHATa OTOPOIHOTO
MBIl HaOJNIOAANM TMpU BHECEHUHM NTHYbero mnomera - 1183,6+0,576 wmr/kr.
MakcuManbHOE CcOAepKaHUE HUTPATOB B JIMCTOBBIX IUIACTMHKAX IIIMKMHATA
OTOPOJIHOTO OBLIO OTMEUEHO MpPU BHECEHHWHM B TOYBY KOPOBBETO HaBo3a -
1952,2+0,577 mr/xkr.

B nepuog ¢ 15.06-15.07 nHabnrogaioch CHUXKEHUE COEpPkKAHUS HUTPATOB B
HA3€MHBIX OpraHax IIMUHATa OTOPOJAHOTO copTa « KUPHOTUCTHBIIN.

B xonue Bererauuu (01.08), BHE 3aBUCUMOCTH OT BHUAA YyJIOOpEHHS,
BHECEHHOTO B TOYBY, COJICp’)KaHHE€ HUTPAT-UOHOB B JIMCTOBBIX IJIACTHHKAX
mmnuHaTa ObUTO MUHUMaIbHBIM. HawmmeHslliee cojep)kaHue HUTPATOB OBLIO
OTMEYEHO HaMH MpU BBIPAIIMBAHUM PACTEHUM Ha TOYBE C BHECEHHEM OIlaja
JUCTHEB U JIpeBecHOM 30kl (4,1-5,8 mr/kr). bonee Beicokuii ypoBenb NOs™ Obut
OTMEUEH B JIMCTOBBIX IUIACTUHKAX IIMHHATa OTOPOJHOTO, BBIPAIICHHBIX IPHU
BHECEHMM B IOYBY MeperHoss U nrtuubero mnomera (B 2,2-4,0 pasa Oosblie 1O

CpaBHEHHIO C KOHTpojieM). Hambounbinee comepkanue HUTPATOB OBLIIO OTMEUYEHO
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IIPM BBIPALIMBAHWM IINMHATA OTOPOJHOTO B YCIOBHUAX NOAKOPMKH KOPOBBUM

HaBo3oM (32,5+0,577 mr/kr).

Tabnuna 3 - /Ilunamuka cofep:kaHusi HAITPAT-MOHOB B JINCTOBBIX

IUTACTHHKAX IIMHUHATA cOpTa « KUPHOIUCTHBIN (MI/KT)

CyocTpar Cpoxu HabI01eHus
15.06.2024 15.07.2024 01.08.2024
KoHnTtpoib 285,9+0,578 224,4+0,575 4,6+0,577
Omajg IUCTHEB 393,9+0,577 349,1+0,577 5,8+0,576
Kypunsriii momer 1183,6+0,576 1104,6+0,576 18,3+0,577
KopoBuii HaBo3 1952,2+0,577 1904,0+0,577 32,5+0,577
ITepernoit 808,4+0,578 764,4+0,578 10,340,577
JlpeBecHas 3071a 282,6+0,577 218,7+0,576 4,1+0,577
Hurpoammodocka 409,5+0,576 365,3+0,577 5,8+0,576
2000 -+
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1200
E 1000
800
600
400
200 -
O 1 ‘V—_=L——\
15 nroHsa 15 nronsa 1 aBrycta
nepuopg HabnoaeHns
DKOHTpOﬂb Bonag nucTLeB DKprHbIVI nomMeTt .KOpOBVIl;I HaBO3
OneperHoit BapesBecHas 3ona  OHUTpoammodocka

Pucynoxk 4 — Biiusnaue Buaa yaoOpeHuil Ha coJep:KkaHie HUTPATOB B

JIMCTOBBIX IUIACTUHKAX WIITHHATA OTOPOIHOrO copTa «KUPHOIMCTHBIN
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BbIBO/1bI

1. ConepxkaHue HUTPAT-MOHOB B XOJI€ OHTOIEHE3a IUMHMHATA OTOPOJHOIO
U3MEHSJIOCh, HauWOOJblIEe COJEpKAaHUE HUTPATOB ObUIO OOHApY)KEHO B Hayale
BEreTallly, B TAIBHEHIIEM NX KOHLICHTPALMsl yMEHbIIAIACH.

2. Y 1mmMHaTa OropogHoro copra «KMpHOIUCTHBIN) COEpKAHUE HUTPATOB B
BEr€TaTUBHBIX OPIaHAaX YMEHBIIAIOCH B CIEIYIOIIEM MOPSIKE: MPOBOIAIINE ITy4KH >
YEPEILKH > CTPEKHEBOU KOPEHb > JIMCTOBBIC IUIACTUHKH.

3. K MOMEHTY TeXHHYECKOH 3pPENIOCTH B JUCTHAX LIMHUHATA OrOPOJHOTO COpTa
«KupHomuctHbIi» conepxanue HUTpaTtoB Obu1o HIke 11JIK 1 He 3aBuceno ot Buma

BHECCHHOTO B ITOYBY Y00pEHHUSL.
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