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B u3o0peTenun npeanararoTcsi HpenapaThl, COACpKallMe KOMIIO3UT INTMKaHA, M CIOCO0 YIy4IIeHHS
KU3HECTIOCOOHOCTH CENBbCKOXO3AHCTBEHHBIX KYNBETYp M pocTa (HOTOCHHTE3UPYIOIIMX OpPraHU3MOB B
pe3yIIbTaTe YCUICHUS BIXaTEIbHOr0 METabonu3Ma NEPBUUHBIX TPOAYKTOB (POTOCHHTE3A, BKITIOYAIOIIHUI
CTau0 06paboTKH (POTOCHHTE3UPYIOUIMX OPraHU3MOB YKa3aHHBIM IIPENApaToM, COJACPIKAIUM KOMIIO3UT
IJIMKQHOB, KOTOpBIE OOYCIABIUBAIOT JOCTYITHOCTh IJIMKAaHOB M3 BOAHBIX CPEA, MX CTAOMIBLHOCTH B
npolecce XpaHeHUs, yaoOHble OObEMBI 171 HaHECEHMs TIOJTYHYCHHOH CMecH Ha OAMH uiu Oomee
(hOTOCHHTE3UPYIOIIMX OpPraHU3MOB, JOCTaBKY B (POTOCHHTE3MPYIOUIME OpPraHU3MbI, OCHOBAHHBIH
Ha MeTaboIM3Me pOCT CEIbCKOXO3SHCTBEHHBIX KYABTYD, TNOBBIMICHHE KauecTBA U YpPOXKAHHOCTH
CENTbCKOXO3SICTBEHHBIX KYIBTYP.
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IlepexpecTHas cchlJIKa Ha POJACTBEHHbIE 3aABKH

DOTa 3as1BKa HCIPAIIMBACT NPUOPUTET NpeABApUTENIbHOM 3asBkU Ha mateHT CIIIA Ne 62/329226, 3aperucr-
pupoBanHo# 29 anpens 2016 r., conepkaHue KOTOPO# BKIIIOUEHO B HACTOAIIEE U300PETCHUE NNYTEM CCBHUIKU Ha
Hee.

OfacTb TEXHMKH, K KOTOPOii OTHOCHTCH H300peTeHne

PackpbIThie B H300peTEHUH BapHaHTHl OCYIIECTBICHUS OTHOCATCA K crocobaM 00paboTku (OTOCHHTE3H-
PYIOIIUX OPraHU3MOB, HAPUMeED, Noneil ¢ GOTOCHHTE3UPYIONIMMH OPraHU3MaMHU, B TOM YHCIIE C CEIbCKOXO3S M-
CTBEHHBIMHU KYJIBTYPaMHM, H/MIM YCUIIEHHUS UX POCTA C TOMOIIBIO NPENapaToB, KOTOPHIE BKIIOYAIOT KOMIIO3UIIUH
KOMITO3UTOB TI'NTMKAHOB, CO/ACPXKAIINE KOMITIOHEHTHI PAa3BETBICHHOTO JETTMKO3UIMPOBAHHOIO TIIMKaHa ¢ KOMMO-
HEHTaMHU KOODIMHAIIMOHHOIO cOeAMHEHus. bonee Toro, B cayuae )KUAKUX KOMITO3MIMH, yKa3aHHBIC BBIIIE Mpe-
naparsl MOT'YT BKIIIOYATh OJMH UM Oojiee KOHCEPBAHTOB, KOTOpPBIE 00ECNEUUBAIOT CTAOUIBHOCTD MPENapaToB
NpHU UX TPAHCIIOPTHPOBKE UM XpaHEHUH. PacKkphiThie B M300pETEHUH BapUAHTHI OCYIIECTBICHUS BKIIOYAIOT CHC-
TEMBI IOCTaBKHU CMECEH MTMKaHOB B ()OTOCHHTE3UPYIOIIUE OPraHU3MEL.

YpoBeHb TeXHHMKH

PackpbIThie B U300peTEHUH BapUAHTH OCYIIECTBICHUS OTHOCATCS K HAaHECEHHIO HAa (DOTOCHHTE3UPYIONIHE
OpraHM3MBbI MPENapaToB KOMIO3UTA IIMKaHA, COCTOSAIIMX M3 OJHOTO MM OoJjiee pa3BETBICHHBIX ACTIIMKO3MIIHU-
POBAHHEIX [IMKAHOB M KOOPIMHAIMOHHEIX COCIMHEHMIT IEPEXOTHBIX METAIIOB .

KuzHecrnocoGHOCTH (POTOCHHTE3UPYIOMIUX OPraHU3MOB B CEILCKOXO3SHCTBEHHBIX KYJIBTYpax 3aBUCUT OT
OMOJOrMUECKOr0 NMPOU3BOACTBA MU NIEPBUYHBIX NPOAYKTOB (hOTOCHHTE3a, B yacTHOCTH, CaxapoB, 1 KOMIO3HU-
MM 110 HACTOSIIMM BAapHAaHTaM OCYIIECTBICHHUS IMOBBIIIAIOT BO3MOXHOCTH HCIIOJB30BAHUS JTHX NEPBUYHBIX
NpOAYKTOB (DOTOCHHTE3a IS YINYUIICHUS KHU3HECTIOCOOHOCTH M pOCTa CEIbCKOXO3SMHCTBEHHBIX KynbTyp. He-
JIABHO JOCTUTHYTHIE 3HAYUTEIBHBIC YCIEXH B MOBBIMICHUH YPOXKaHOCTH CENBCKOXO3AHCTBEHHBIX KYIBTYp OT-
HOCSTCS K ONMUCAHHBIM B NMATCHTHOH JTHTEpaType BOAOPACTBOPUMEIM TINIIOKO3MIAM. JTH TIIIOKO3HM/BI A0Ka3alu
cBOI0 3(h(heKTHBHOCTH NP HEKOPHEBOM NPUMEHEHUHM NPU HOPMAX pacxoja B AMANa30HE HECKOIBKHX KHJIO-
IPaMMOB Ha IeKTap, HO CYIECTBYET MOTPEOHOCTh B IIpenaparax, KOTOphle ABIAIOTCA Oojice akTUBHBIMU U 3¢-
(heXTUBHBIMM IIPY HOpMaX pacxoja B IUana3oHe HECKOIBKUX IPaMMOB Ha FEKTap U KOTOpBIE PACKPHITHI B BApHU-
aHTaxX OCYIECTBJICHHS HACTOSAIIETO M300peTeHUs. Pa3BeTBICHHBIC ETIMKO3HIMPOBAHHBIE INIMKAHBI IO HACTOS-
IIEMY BapUaHTy OCYIIECTBICHUS UMEET 00Jee BHICOKYIO aKTHBHOCTH IO CPABHEHMIO C TPAAMIIMOHHBIMU KOMMO-
SUIUAMH, TIPH 3TOM KOMIOHEHTB! KOOPAMHAIMOHHOTO COCIMHEHUS IEPEXOIHOr0 METaIa’" KOMIIO3UTOB ITHKA-
HOB JOTOJIHUTENHHO MOBBIIIAIOT aKTMBHOCTH. KpoMe Toro, B pe3ynpTate BO3JACHCTBMS Ha JBMKCHHE HEKTapa
COKa, KOMITO3UTHI ITMKAHOB MOBBIIAIOT NPOU3BOIUTENBLHOCTD 110 MTOTOKY 00pa3yIOMUXCs MEPBUYHBIX MPOAYK-
TOB ()OTOCHHTE3A Y CENBCKOXO3AMCTBEHHBIX KYIbTYp. bonee Toro, cnoco6sl 1 KOMMO3UIIMH KOMIIO3UTOB TIIMKA-
HOB MOT'YT OBITH NMIPUMEHATHCS /JI MOBBIIMICHHUS KAa4ECTBA WU/UIIH YPOXXAHOCTH KyNbTYp NMPU AJUTENHLHOM CO-
XpaHEHUH aKTUBHOCTH KOMITO3UTA IJIMKaHA.

CyurHocTs M300pereHns

Ileplo pacKkphITHIX B H300PETEHUM BAapHAHTOB OCYIIECTBICHHS SABIAETCSA CO3/aHUE CIOCOOOB U Mpemnapa-
TOB, COJEPXKAIIMUX KOMITO3UT INIMKAHA A YIYUIIEHUS JKU3HECTIOCOOHOCTH CENBCKOXO3SIMCTBEHHBIX KYNBTYp U
pocTa (GOTOCHHTE3UPYIOIMX OPraHU3MOB, JUId 00pabOTKH (POTOCHHTE3UPYIOUIMX OPraHU3MOB M TOBBIIICHUS
KauecTBa M YPOXKailHOCTH CEIbCKOXO3AHCTBEHHBIX KYIbTYp. IIpenapaTsl BKIIOYAIOT pa3BETBICHHBIN JETIIHKO-
3UIMPOBAHHBIH INIMKAaH ¢ TEPMUHATIBHBIM JIMTAH/IOM M3 IIIMKOMUPAHO3bI MM allUITTIMKO3aMHHA B CMECH € KOOp-
JMHAIMOHHBIM coeauuenueM Ca’™ M OZHUM WM GoIee KOOPAMHALMOHHBIM COCIMHEHUEM D-IepexoaHbIX Me-
Tannos”’,

Ente onHOH 1enplo pacKphITBIX B M300pPETEHMM BAPUAHTOB OCYILECTBICHHUS SBIACTCS CO3AAHHE JKUIKUX
NpEenapaToB, BKIIOYAIOMMX OJUH MM Ooliee NMpenaparoB KOMIIO3UTOB ITMKAHOB C KOHCEPBaHTAMM I cOXpa-
HEHUS BEICOKOI aKTHBHOCTH.

Eme onHO#l nenplo packphITHIX B H300PETEHHM BApUMAHTOB OCYIECTBICHUS SBIIETCS CO3AaHME crocoba
YIYYIICHUS )KU3HECTTOCOOHOCTH CEIbCKOXO03IHCTBEHHBIX KYIBTYP M pOCTa POTOCHHTE3UPYIOIIMX OPraHU3MOB B
pe3ynbpTaTe YCHICHUS BIXaTeIHbHOT0 METaboNn3Ma EPBUYHBIX TPOAYKTOB (POTOCHHTE3A TyTeM 00paboTkH ¢o-
TOCHUHTE3UPYIOIIMX OPraHU3MOB, TAKUX KaK PACTECHHS, U JUIA YCUICHHUS pocTa (POTOCHHTE3UPYIOMIETO OpraHu3-
Ma, HallpUMep, B paCTUTEIBHBIX KYyIbTypax, MyTeM NPUMEHEHMS Npenapara KOMIIO3UTAa IIIMKaHa.

Ente oanoi 1enplo pacKphITBIX B H300PETEHUM BAPMAHTOB OCYIECTBIICHUS SBISAETCS CO3JaHUE NMpenapa-
TOB KOMIIO3MTa IJIMKAaHA, B KOTOPBHIX OAHO MIIM 0ojee KOOpAMHAIMOHHBIX COCTUMHEHUH D-nepexoaHpIx Meran-
M0B”" BKITIOUAIOT KAK KOMIIOHEHTHI METAIIOB  , TAK M OAMH MM GOJIee aHHOHHBIX KOMIIOHEHTOB, BRIOPAHHBIX U3
TPYNIIBI, COCTOAIIEH M3 XEIaTo00pa3yIoNMX MOJIMACHTATHBIX ATKMIAMHUIOB, aKOHUTATOB, LIUTPATOB, (yMapa-
TOB, TNIyTApaTOB, MAJIATOB, OKCAJNIOALIETATOB, CYKIIMHATOB, UX KHCJIOT, coNeil U 3¢HpOoB.

Ente oanoi 1enplo pacKphITBIX B H300PETEHUM BAPMAHTOB OCYIECTBIICHUS SBISAETCS CO3JaHUE Mpenapa-
TOB KOMITIO3MTa TJIMKAHA, BKJIIOYAIOMIMX PACTBOPHMBIE KOOPIMHAIMOHHBIE COCTMHEHHs D-nepexoaHpIX MeTan-
nos*”

Ente oanoii nenplo sABIseTcs co3naHue cnocoboB 00paboTkH (OTOCHHTE3UPYIOMUX OPraHU3MOB, B 4acT-
HOCTH, PAaCTEHHH, U NPEnaparoB /Ul pocTa (POTOCHHTE3UPYIONMX OPraHU3MOB, BKIIIOUAIOIIUX NPENapaThl KOM-
MO3UTa INIMKaHa, pachacoBaHHBIE B )KUAKOH H/UIH cyXoil GopMe, KOTOpBIE SBISIOTCS TOCTYNHBIMU U 00Ia1a10T
NPOHUKAIONIEH CNOCOOHOCTBIO NPH HCMOJB30BAHMH TPAHCKYTHKYJISPHOTO, TPAHCIMMACPMAILHOTO H/UIH
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TpaHCMEMOPAHHOTO TPAHCIIOPTA, NPH MOTJIONEHUY CEMEHAMH, TUCTBOH M KOPHAMH M3 XHUIKOH (ha3sl, NpH Npo-
PacTaHuH, /MU KOTOPhIE NOAJEPKUBAIOT POCT B YCIOBUAX HU3KOM OCBEIIEHHOCTH.

Ente onnoii nenpio ABNSETCS CO3AaHHE NPENaparoB A 00paboTKM M pocTa POTOCHHTE3UPYIOMUX Opra-
HM3MOB U MX YaCTEH, U, B HACTHOCTH, IPUMEHUTENBHO K CEIbCKOX031HCTBEHHBIM KYIbTypaM.

Ente onHo# nenslo sABIsSETCS CO3/aHUE NPENaparoB A8 00pabOTKM 1BETOB M/UIU IUIOJOB, BKIIIOUAIOIIUX
KOMITO3UT I'JIMKaHa, /UUI1 KOHTPOJA KayecTBa pocTa (JOTOCHHTE3UPYIONMX OPraHU3MOB, B YACTHOCTH, IPUMEHHU-
TEIHHO K KOPHSM, JTMCTBE, [IBETAM M/MJIM IIOJaM, KOTOPbIE MIPUKPEIUIEHBI K PAaCTEHHUIO A0 cbopa ypoxxas, K co-
PBaHHBIM [[BETAM W/HJIH ILIOJaM Nocne c6opa yposkas, W/UiIH A YIYYIICHUS BKYCOBBIX KaueCTB.

Ente onHO# 1enpio SBIsSETCS CO3AaHUE HOBBIX PETYIATOPOB POCTa PACTEHUI HA OCHOBE KOMITO3UIIMIA IITH-
KaHOB /IS KOHTPOJS ABIXaHUS (POTOCHHTE3UPYIOIMX OPraHU3MOB.

Ente onHoil nenpio ABIsSETCA CO3AaHUE CPEbl HA OCHOBE KOMIIO3MIMHU TIIMKAHOB I (POTOCHHTE3UPYIO-
IIMX OPTaHU3MOB ITPU KYJIBTUBALMH, CIIOCOOCTBYIONIEH IBIXaHUIO TPU HU3KOI HHTEHCUBHOCTH OCBEIIEHHOCTH B
YCIOBHAX OT 3aTCHEHHOCTH 710 TEMHOTEI.

Ente onHo# nenpio ABIAETCS CO3/1aHME CPEbl, 0OecneynBalomeil yCKOpeHue AbIXaHus A1 (POTOCUHTE3U-
PYIOIIMX OPraHU3MOB NPU KYJIHTUBAIUH, TYTEM 00pabOTKH C MOMOIIBI0O KOMITO3UTOB I'JIMKAaHOB. B HEkoTOpBIX
BapUaHTaX OCYIICCTBICHUSA KOPHU B JTI000€ BPEMS CYTOK MJIM HOYBIO H/MIH NMOOETH B HOYHOI TEMHOTE MOBEp-
raloT BO3ACHCTBUIO YCKOPHUTENEH BIXaHUs, KOTOPBIE NOBBIIIAIOT YPOBEHB Kucaopoaa (O,) B okpyxaromiei cpe-
ne nubo npu 00paboTke (POTOCHHTEIUPYIOUIETO OpraHu3Ma razoodpasHsiM O, ¢ kKoHUEHTpanuei >25%, mubo
nyreM npumenenus O,-reneparopoB. KpoMe Toro, eme ofHOH LENbIO SBISETCS CO3AaHUE CPEBI, CIOCOOCT-
BYIOIICH ABIXaHHUIO, U (POTOCHHTE3UPYIONIMX OPraHU3MOB NPHU KYJIGTUBALMH NMyTeEM 0OpabOTKH ¢ MOMOIIBIO
KOMITO3UTOB I'TUKAHOB, B KOTOPOH (DOTOCHHTE3UPYIOIIME OPraHU3MBI NIPH KYJIHTUBALMH NTyTeM 00pabOTKH KOM-
MO3UTAMH INTHKAHOB MOT'YT ITOJBEPraThcsl BO3ACHCTBUIO YCKOPUTEIEH ABIXaHHUS.

Ente onnoi nenpio SBASETCS CO3MAHUE CPEbI, CIOCOOCTBYIOMIEH HAKOIIEHHIO MEPBHYHBIX NMPOAYKTOB
doTocuHTe3a, 118 HOTOCUHTEIUPYIOMIMX OPraHU3MOB NPH KYJIBTHBALMU ITyTEM 00pPaOOTKH KOMITO3UTAMH TJIH-
kaHoB. DoToCHHTE3UPYIONIME OPTaHU3MBI NIPH KYJIBTUBAIUU NMyTEM 00pabOTKM KOMIO3UTAMHU INTMKAHOB MOTYT
OBbITH MOJBEPIHYTHI BO3ACHCTBHIO 3aMEIUTENEH ABIXaHHUS, CIIOCOOCTBYIOMMX HAKOMJICHUIO MEPBHYHBIX IIPO-
JIYKTOB JOTOCHHTE3A.

Ente onHO# 1enbi0 ABISETCS CO3AaHHE KOMIIO3UTOB INIMKAHOB M/MIIM UX KOMIOHEHTOB A/ IPUMEHEHHUS B
KauecTBE MPUPOAHBIX OMOCTUMYIATOPOB A MOBBIMICHUS 3(PPEKTUBHOCTUH MCIONB30BAHUS NMUTATEIBHBIX Be-
IIECTB, MOBBIIICHHUS TOJEPAHTHOCTH K aOMOTUUECKOMY CTPECCY M/MIIM /IS TOBBIMIEHUS YPOXKAHHOCTH U KayecT-
BA CENBCKOXO3AMCTBEHHBIX KYIBTYD.

B KOHKpETHBIX BapHaHTax OCYIIECTBICHMS, HAPUMEP, TAKOM KaK yI0OHOE HCMOIb30BAHME B IOJIEBBIX
YCIIOBHSAX, TIpENapaT, COACPKAIMHA KOMIIO3UT INTMKaHa, yA00CH /Ul HaHECEHHs Ha (JOTOCHHTE3UPYIOIIUE Opra-
HM3MBI M COBEPIIEHHO Oe3omaceH A7 (JOTOCHHTE3UPYIONIMX OPraHU3MOB B PE3yIbTAaTe NPUTOTOBICHUS Npemna-
paroB, pacthacOBaHHBIX B KMAKOH W/HIH CyXoil GopMe, U MOXET OBITH MCIIOIH30BaH B KauecTBE JOOABKM NpH
00paboTKax CeIbCKOXO3ANHCTBEHHBIX KYIBTYP.

Eme onHO# nenpro sBIAETCA cO31aHUE CNOCOO0B 00pabOTKM M KOMMO3MIHUI A8 (OTOCHMHTE3UPYIOMHUX
OpraHU3MOB, BKITIOHAIOMIMX KOMIIO3MIMU IK30T€HHBIX KOMIIO3UTOB IJIMKAHOB, JJIs1 KOHTPOJS JHIOTEHHOI ne-
KOHBIOTAllUU MEPBUYHBIX NPOAYKTOB (POTOCHHTE3A, KOTOpHIE MOBBIIAIOT KAYECTBO M KOJIMYECTBO COOpPAHHBIX
YPOXKaeB B CEILCKOM XO3SHCTBE.

Ente onHO# nenpro ABISETCS CO3AaHUE NpenapaTa Uil 00paboTkM U pocTa (JOTOCHHTE3UPYIONIUX Opra-
HM3MOB, BKJTIOYAIOIIET0 KOMITO3UIIMH 3K30T€HHBIX KOMIIO3UTOB INTMKAHOB, UI1 00pab0TKH SHOT€HHBIX NEPBHY-
HBIX IPOJAYKTOB (hOTOCHHTE3a, KOTOPHIC MOBBIMIAIOT BKYCOBBIE XapaKTEPHCTHKH COOPAHHBIX YPOXKAeB KYIbTYp B
CEJIbCKOM XO3AUCTBE.

Ente onHO# nenplo ABISETCS CO3AaHUE NpenapaTa Uil 00paboTkM U pocTa (JOTOCHHTE3UPYIONIUX Opra-
HM3MOB, BKJIIOYAIOIIEr0 KOMITO3MIIMM JK30TE€HHBIX KOMIIO3MTOB INIHKAHOB, KOTOPBIE NMPEJOXPAHAIOT OT MOPYH
JUISL XpaHEHUS C TOMOIIBIO O/THOTO MM OoJiee OE3BPEAHBIX /UI pacTEHUH KOHCEPBAHTOB.

Ente onHO# nenpro ABISETCS CO3AaHUE NpenapaTa Uil 00paboTkM U pocTa (JOTOCHHTE3UPYIONIUX Opra-
HM3MOB, BKJTIOYAIOMIETO CUCTEMBI KOMITO3UTOB ITTUKAHOB, /UIA YIYYIICHHS POCTA KYJIBTYpP NPH BRIPAIIMBAHUU HX
METO/IOM THIPOTIOHUKH.

Ente onHO# nenpro ABIAETCS CO3AaHUE NpenapaTa Uil 00paboTkM U pocTa (JOTOCHHTE3UPYIONIUX Opra-
HM3MOB, BKITIOYAIOIIETO KOMITO3UTHI ITIMKAHOB B ()OPME CHHEPrETHYECKUX CHCTEM, IS YIYUIIECHUS ICTETHYC-
CKOTO BH/Ia CENTLCKOXO3AHCTBEHHBIX KYIBTYP 3a CUET CHIDKEHUS YaCTOTHI CIY4aeB COTHEYHBIX 0)KOTOB.

Ente onHo#i nenslo ABIgETCS co3laHUe crnocodba 00paboTkH (HOTOCHHTE3UPYIOMIUX OPraHU3MOB, KOTOPBIH
MOBBIIIAET MUTATEIBHYIO IIEHHOCTh HEKTapa COKa IMOJEBHIX IBETYIIMX PACTCHHUI, BKIIOYAIOIIEI0 HAHECCHHUE
KOMITO3UTOB INIMKAHOB Ha MCIIOJIb3YEMBIE B KAYECTBE IMUIIM I[BETYIIIME PACTEHUS I 3HAYMTEIHHOTO MOBBIIIE-
HMS UX TTOJIB3BI I 3/I0POBBS ONBIIMTENEH U MACYIErocs CKOTa.

B KOHKpPETHBIX BapHaHTaX OCYIIECTBICHHUS, KOMIIO3UT IIIMKaHa MPUIOTABIMBAIOT B (hopMe KOMIIEKca, CO-
CTOSIILIETO M3 OJAHOrO MIM 00JEe KOMIOHEHTOB MeETWI-a-D-manHonmupanoszunaa (Man);;, KOOPAMHAMOHHOIO
coequnenus wurpar-Ca’” u ¢ oqunM win 6onee D-MepexoaHbIMI METAIAMI® | W/UTH JOMOMHUTENBHO PHIO-
TaBIMBAIOT C OJJTHUM HJIM OoJiee KOHCEpBAaHTaAMH.
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B KOHKpETHBIX BapHaHTaX OCYIECTBICHUA KOMIIO3UT INIMKaHA MPUrOTaBIMBAIOT B (hOpME KOMILIEKCa, CO-
CTOSAIIEr0 U3 OAHOTO MIH GONee KOMIOHEHTOB MeTHI-0-D-Man, 3, KOOPAHHAIMOHHOrO coeanHenus Manat-Ca’’,
B CMECH ¢ OHUM Hii Gosee D-NepexoaHbIMU METAIIaAMU’ | H/HIIK ¢ OTHUM HIH G0JIee KOHCEPBAHTAM.

B KOHKpETHBIX BapHaHTaX OCYIECTBICHUA KOMIIO3UT INIMKaHA MPUrOTaBIMBAIOT B (hOPME KOMILIEKCa, CO-
CTOSIICTO U3 OMHOTO MM GOoNiee KOMIIOHEHTOB MeTUI-0-d-Man, 3, KOOPIUHAIIMOHHOTO COCAMHEHUS CYKIMHAT-
Ca®™ u ¢ oguuM win Gosee D-MepeXoTHBIME METATIAMU’ W/UIH JOMOJHUTENLHO C OJHHM WM GOIee KOHCEp-
BaHTAMU.

B KOHKpETHBIX BapHAHTAX OCYIICCTBICHUS, KOMIO3HUT IIMKAHA TPUrOTABIUBAIOT B (JOpMe KOMIIEKCa, CO-
CTOSIIETO U3 OMHOTO WK 0oJee KOMNOHEHTOB Man, ;N-CBA3aHHOIO-IIMKaHa, KOMIIOHEHTa KOOPAUHAIMOHHOTO
coequnenus uutpar-Ca’” u ¢ ogHuM 1 Goee d-NepexoTHBIMI METALIaMK’, W/HIH JOTMOMHHTEIBHO € OXHUM
unu 0onee HEOOA3aTENBHBIMU KOHCEPBAHTAMU.

B KOHKpETHBIX BapHaHTaX OCYIICCTBICHUS, KOMIO3HUT IIMKAHA TPUTOTABIUBAIOT B (JOpMe KOMIIEKca, CO-
CTOSIIETO U3 OJHOTO WK 0oJee KOMNOHEHTOB Man; ;N-CBA3aHHOTO-ITMKaHa, KOMIIOHEHTa KOOPAUHAIMOHHOTO
coequnenns Ca’” ¢ oguuM wiu Goee d-mepexoHpIMU METAUTAME >, W/UTH TOMOTHUTEILHO ¢ OMHIM HIH Goree
Heo0s3aTeIbHBIMU KOHCEPBAHTAMM.

B KOHKpETHBIX BapHAHTAX OCYIICCTBICHUS, KOMIO3HUT IIMKAHA TPUTOTABIUBAIOT B (JOpMe KOMIIEKca, CO-
CTOAIICTO U3 OJHOTO UM Gojiee KOMIMOHEHTOB MeTuI-o-D-Gle|, KOMNOHEHTa KOOPAMHAIIMOHHBIX COETUHEHUH
mutpar-Ca’”, ¢ oguuM wiu Gonee d-MepexOAHBIME METAIAMI® | H/HIM JOTMOMHHTENBHO ¢ OAHUM WIH Golee
HeoO0s3aTeIbHBIMU KOHCEPBAHTAMM.

B KOHKpETHBIX BapHaHTaX OCYIICCTBICHUS, KOMIO3HUT IIMKAHA TPUTOTABIUBAIOT B (JOpMe KOMILIEKca, CO-
CTOSIIETO U3 OMHOTO WK 00Jee KOMIOHEHTOB JETIMKO3UIUPOBAHHOTO O-CBA3aHHOTO INIMKaHa M3 CMOJ PacTH-
TEIBHOTO MPOMCXOXKACHHS, KOMIOHCHTOB KOOPAMHALMOHHBIX coeamuennit Ca’* ¢ ommum mmu Gomee d-
MepEeXOAHBIMU METAIIAMU ", H/UTH JOMONHUTENBHO ¢ OHUM WM GOIee HEOOA3ATEIBHBIMU KOHCEPBAHTAMIL

B KOHKpETHBIX BapHAHTAX OCYIICCTBICHUS, KOMIO3HUT IIMKAHA TPUTOTABIMBAIOT B (JOpMe KOMIIEKca, CO-
CTOSIIETO U3 OJHOTO UIH (oJiee KOMIOHEHTOB JICTIHKO3HIMPOBAHHOIO N-CBA3aHHOIO IIMKaHa U3 UHBEPTA3bl,
KOMIIOHEHTOB KOOPAMHAIMOHHBIX coeanuenuit Ca’™ ¢ oqunM umi Gonee d-MepexOaHBIME METaTIaMu’, 1/uin
JOTOTHUTENBHO € OTHUM MK Goyiee HeoOsA3aTeIbHBIMU KOHCEPBAHTAMM.

Kparkoe onucaHue ueprexei

Ha ¢ur. 1 cxemaruyHo npeacraBaeHbl NOOYEPETHO CBEPXY BHU3 MPONECCHI, KOTOPBIE JEXAT B OCHOBE
€noco6OB ¥ KOMNO3UIHUI 115 06paboTKH (HOTOCHHTE3UPYIOIUX OPraHU3MOB ¢ MOMOILBIO KOMITO3UTA TJIMKAHA B
COOTBETCTBUU C KOHKPETHBIMH BapHaHTAMU OCYIICCTBICHUA. B mpuMepe, uzoOpaxkeHHOM Ha ur. 1, HaHeceHue
KOMITO3UTA INTUKAHA MPUBOJIUT K BO3ACHCTBUIO PACTBOPA HA PACTHTEIBHYIO KIETKY, YTO MOBBIIIACT KAYECTBO U
YPOXKaHOCTh CEMbCKOXO3AHCTBEHHBIX KYABTYp. KOMIO3UT IIMKaHa TOCTABIACTCS B KIETKY, MeTabOIU3UPYeET-
¢, B pe3yJbTaTe Yero MPOUCXOAUT Iepeaaia IHEPrud. DTOT MeTabONHUYECKUil YT, ONpeneIseMblil KOMIO3U-
TOM TJIMKAHa, HAMPaBICHHBIH Ha BBICBOOOXICHUE MEPBUYHBIX NPOAYKTOB (DOTOCHHTE3a M3 XPAHHUMOTO 3amnaca u
3anyck apixaHus O, — CO,, IPUBOAUT K YBEIMUYEHUIO NPOAYKTUBHOCTH PACTCHU NPU MOBBIICHUU UX KayecT-
Ba U YPOXKAHHOCTH.

Ha ¢ur. 2 rpaduuecku npeacraBaeHsl IPUMEPH! pa3BETBICHHBIX JACTIUKO3UIHPOBAHHBIX ITHKAHOB, KOTO-
pbIe MOTYT NPUMCHATHCSA IS NPUTOTOBICHUS KOMIIO3UTOB IMUKaHOB. OCHOBHASA CTPYKTYpa B BEPXHEM JEBOM
YLy CTPAHUIBI COOTBETCTBYCT TPUMAHHOMUPAHO3UI-N-TIIMKaHY, B TO BPEMA Kak IPYrUe CTPYKTYPHI ABIAIOTCA
IpUMEPAaMU ITMKAHOB ¢ 00J1ee BLICOKUMHU CTEMEHAMH pa3BeTBiIeHUA. [lokazaHHbIe OCHOBHBIE CTPYKTYPhI HHBED-
Ta3bl NOAXOMAT A5 BBIOOpa OTHOTO UK 0oJee pa3BEeTBICHHBIX NETIMKO3UIUPOBAHHBIX [IMKAHOB ¢ NPEANOYTHU-
TEIBHBIMU KOHIIEBBIMH TUIaHIaMU KOMIIO3UTa riukaHa. [Ipumeps! N-riukaHoB, coaepxkanux BEICOKOE KOTHYe-
CTBO MAHHOMMPAHO3UIA, ¢ KOHUEBBIMU MaHHONUPAHO3ZUIBHBIMU JUTaHAAMH XapaKTEPU3YIOTCH TEHIACHUHUEH K
Oonee BBICOKOI CTEMEHHU Pa3BETBICHUS CBEPXY BHU3 Ha cTpaHule. M300pakeHHas B BEpXHEM JIEBOM YTy CTpa-
HMIBI CTpYKTYpa Many,GlcNAc, coorBerctByer "Ethan” B npuMepax 1, 6, 9, 16 u 17. Henoap3yeMble ycIOBHEBIE
cokpaleHHble 0603HaueHus: Gle - rmokonupano3un, Man -ManHonupaHo3un, NAc - N-anertun.

ITonpodHoe onucaHue U300peTeHUs

Ecnu He yka3aHo HHaue, TO BCE UCTIONB3YEMbIC B U30OPETCHUH TEXHUUECKUE M HAYYHBIC TEPMUHBI HMEIOT
UX TPAAMUMOHHOE 1 JaHHOM o6nacTé TeXHUKH 3HaueHMe. HMcmonp3yeMble B H300pPETCHUM TEPMUHBI UMCIOT
CIEeIYIOIUE 3HAUCHHUS.

"M" 0603HaYaeT MOSIPHYIO KOHIIEHTPAIIUIO,

"MKM" 0003HaYaET MUKPOMOISAPHYIO KOHIEHTpanuio H "MM" 0003Ha4YaeT MUILTUMOIAPHYIO KOHIIEHTPa-
LHIO.

"kJla" 0603HaYaeT KUIOAaIbTOH

"PGR" 0603HauaeT peryasaTop pocTa pacTeHUIA.

"Ilpouent” nmu "%" npeacrasnseT coboil NPOLEHT MO Macce, €CIM HE YKa3aHo HHAYe.

"Ppb" 0603HauaeT yacTel Ha MUILTHAP/I 10 Macce.

"Ppm" 0603HavaeT yacTei HAa MMITMOH MO MAacce.

"Ppt" 0603HauaeT yacTei Ha THICAYY MO MACCE.

HoMenknatypa - 60TaHUYEeCKHE HA3BaHUS OOBIYHO NMPUBOAATCA B (hopMe OOBIUHBIX Ha3BaHUH, KOTOPBIC

-3



040708

MOTYT GBITh OTHECEHBI K HAy4HOI HOMEHKIAType, NPUMEHSIeMOil B GOJBIIMHCTBE HAYYHBIX MYOIUKAIH.

CTaTuCTHKA - CPABHEHHUE CPEHUX 3HAUCHHUIT ¢ MOMONIBIO KpuTepus CThIOCHTA (ABYCTOPOHHET0) MOKA3bI-
BACT 3HAYUMOCTH Npu p<0,05.

"Veunennslit poct” uaM "ycunaeHnue pocta” 03HavaeT NPOMOTUPOBAHKE, TTOBBIIICHUE UM YIYUIIEHUE CKO-
pOCTH pocTa POTOCHHTE3UPVYIOMIECTO OPraHU3Ma, TAKOIO KaK pacTCHUE, /WY YBEITHYCHUE UM TPOMOTUPOBAHUE
YBENMYCHUS pa3Mepa W/UIH BBIXOJA, W/UIM MOBBILICHHE KAUYECTBEHHBIX XapaKTEPUCTHK (POTOCHHTE3UPYIOLIETO
OpraHu3Ma WM €ro 4acTeil, peryasiuuio NOToKa MEPBUYHBIX NPOAYKTOB (DOTOCHHTE3a, YBEIHUCHUE MTOTOKA Nep-
BUYHBIX MPOJYKTOB ()OTOCHHTE3a /NS ABIXAHUS, YIYUIICHHE OPraHONENTHYECKUX CBOMCTB, MOBBIILICHHE IHPO-
CTAaTHYECKOTO IaBJICHHUS, VIYUIICHHE apoMaTa, HAKOMIICHHE MEPBUUHBIX NPOAYKTOB (HOTOCHHTE3a B DOTOCHHTE-
3UPYIONIEM OPraHU3Me H/WITU YIYHIICHUE BKYCOBBIX XapaKTEPUCTUK (OTOCHHTEIUPYIOLIETO OpraHu3Ma, B HacT-
HOCTH COJepxaHus caxapa no mkane bpukca (Brix) B ero ceMeHax, miojiax, IBETKax, HEKTape, KOPHAX, CTBOJIE
WM €T0 YacTAX.

"MOTOCUHTE3UPYIOIMIA Opranu3M” 0003HaYaeT KU3HEHHbIE (HOPMBI, KOTOPBIE CUHTE3UPYIOT NEPBUYHBIC
npoaykThl GoTocuHTEe3a, BKIouammue pacteHus ¢ Ci-, Cy- u CAM-doTtocunTe3oM, u HOTOCUHTEIUPVIOIIUE
9YKapHOTHI, BKIIIOYAIOMIME, HO 3TUM HE OTPAaHUYMBAS, 3YKAPUOTHI M3 CICAVIOMIMX NPEANOYTUTENBHBIX CYTIep-
rpynm: Archaeplastida (apxemnactunoBsie Bogopocan), Takue kak Plantae, Chlorophyta (3enensie Bogopocau) u
Rhodophyta (kpacusie Bomopocnu), u Chromoveolata (xpoMansBeonaTsl), Takue kak Phaeophyta (6ypsie Bomgo-
pocau). DOTOCUHTE3UPYIOIIIE OPraHU3Mbl MOTYT TaKke 0003HAYaTh paCTCHHUS, TPABAHOM MOKPOB U AEKOPATHB-
HBIC PACTCHHUS, KYNbTYPHI, BKIIOYAIOIINE POJIOBOIbCTBEHHBIC, KOPMOBBIE, BOJIOKHUCTHIE, MUILEBBIE U CENTBCKO-
XO3HCTBEHHBIEC KYIbTYPHl U UX YPOXKaM, U PACTCHUS, KaK BBICIIME, TAK M HU3IIME PACTEHHUSA, U MOAOOHBIE pac-
TCHUAM OpraHu3Mbl. CHUCTEMBI, CIIOCOOBI M Npenaparsl MOTYT YCIEHIHO MPUMEHATHCS B CAy4yae MIO0BIX BUIOB
(OTOCHHTE3UPYIONIUX )KUBBIX OPraHU3MOB.

KoMnmo3uuuyu MOryT npuMeHAThCSA B CAyYae NPaKTUHECKH TI000T0 BUIA XUBBIX (DOTOCHHTE3UPYIOIHUX Op-
raHu3MoB. DOTOCHHTE3UPYIOIIME OPraHU3MbI, HA KOTOPBIE MOXET OKa3bIBAThCA OJAarompUsATHOE BO3ACHCTBUE,
BKITIOYAIOT, HO 3TUM He OrpaHU4UBas, Bce BUABI Plantae, B YaCTHOCTH, BH/BI PACTCHUI BO BCeX Ipymnax Kyib-
Typ, NIPU3HAHHBIC YNpaBneHHeM Mo oxpaHe okpyxaromied cpeast CIIA (2012: 40 CFR 180.41), nanpumep,
TaKWe KaK JIOLepHa, Mepell AYIIMCThIN, aMapaHT, TyIHUK, aHHC, aHHATO, pyKKona, bach ciao, Menucca, SUMEHb,
0a3unuk, 600bI, CBEKJIA, OypauyHUK, XJIeOHOE AepeEBO, OPOKKOIM, OproccenbCKas KamycTa, JOnyX, KpoBOXJeoOka,
KamycTa, KaHTaayTa, Kanepchl, TMHH, KapJaMOH, KapJIOH, MOPKOBb, MAHHOK, KJICIICBHHA, 1IBETHAs KamycTa, Ka-
BaJIMO, OPOKKOJH, CENbACPEN AYIIUCTBIN, CEAbACPEN canaTHbIN, CAPKEBIN CanaT, 3¢PHOBBIC 31aKU, MAHTOJIb,
4ailoT, KepBeIb, HYT, UMKOPHUH, IIHUTT-TYK, KHH3a, KOPUYHOE JEPEeBO, I'BO3IUKA, KJeBep, KodelHoe aepeso,
JUCTOBAs KamycTa, KOPUAHApP, KYKypy3a, XJOMYATHUK, KITIOKBA, Kpecc, Orypel, TMUH, KappH, TalKOH, JTuUIei-
HUK, YKPOI, SHAMBUI, Moouail, GakiIaxaH, GeHXeNb, MAXUTHUK, JIEH, KOPMOBOE pacTeHUE, pAOUUK, KOPHUILIOH,
THIKBa OYTBIJIOYHAA, BUHOTPAN, XJIEOHbIH 37aK, HECHOK, Xbloap, TpaBa A CeHa, KOHOII, IaHApa, X0cTa, Uc-
COM, KaHABATHSA MEUEBU/HAS, XHKaMa, X0X00a, KanycTa KOpMOBas, Kolbpadu, Kya3y, AyK-nopeil, THalliHTOBBI i
600, TaBaHAa, 3€JICHOIMCTHBIE OBOILM, JYK-Topeil, 6000BoE pacTeHHE, IEMOHIpace, YeueBHIla, Jecneaena, ca-
JaT-TaTyK, JIONUH, MYCKaTHBII opeX, MallopaH, ObIHS, MPOCO, MATA, MU3YHA, MOMOpPIMKA, ABIHA MYCKYCHas,
ropuulla, HaCTypUHs, MYCKaTHBIH opeX, OBec, NyK, Jebea, NeTpyIlka, NacTepHaK, NacTOUIHbBIE PACTEHUS, TO-
pOX, apaxuc, mepell, MepeyHas MATa, Mepuiuia, KyKypy3a Jonaromascs, kaprodens, Mak, ThIKBa, MOPTYIaK, pa-
JMKKHO, PElUC, panc 3eleHbli, peBeHb, pUC, po3MapuH, OploKBa, poxb, caduop, madpal, mandei, scnapler,
KO37000POTHUK, MOPYUEHHUK CaXapHbIM, KYHXYT, JYK-IIAIOT, COPro, Cos, IIMUHHAT, THIKBAa KPYMHOIIOAHAS
CTONIOBAs, CTEBHUS, 3eMIIHUKA, NOACOTIHEYHHUK, JIaBp ONaropoaHblid, claakuii kaprodens, caxapHas CBeKa, ca-
XapHBI TPOCTHMK, JTUCTOBAsA CBCKNA, KaHABalUs MEUEBUIHAA, KOJIOKA3Hs, TAPO, MONBIHb, YaliHOE pacTeHHe,
TCOCHHTE, TUMbSH, Tabak, MOMHUIOpP, KIeBep, TPUTHKANE, KypKyMa, TypHENC, BaHUIb, BEDHOHUS, BUKa, ap0y3,
NIICHUIA, BOAAHOM pUC, TPYIIIAHKA, ICMEHHHK, MOJBIHb, AMC, KabauoK U ApyTHe NOJOOHBIE PACTEHHS; TIIOI0HO-
CsAIIME PACTEHUS, TAKUE KaK MUHANb, A0710HsA, abpUKOCOBOE JAEPEBO, aBOKAN0, GOAPBIIIHUK a3apoJib, DaHAHOBOE
JepeBo, OYKOBBIH OpPCIIHUK, €KEBUKA, TOIyOuKa, Opa3uIbCckuil opex, xIe0HOe AepeBO, OpeX CEphId, opex Ke-
IIBIO, BUILIHA, KallITaH, KAIITAH KapJIMKOBBIH, IUTPYCOBOE PACTEHUE, IEPEBO KaKao, KOKOHA, kodeiiHoe nepeBo,
CMOpPOJIMHA, MUTaxaid, Oy3uHA, MHXKUD, OPCHIHUK, 3aMaHUXa, KPHDKOBHUK, rpeiindpyT, ryaBa, opex TUKOPH,
YepHMKA, KUBH, KYMKBAT, TUMOH, JJaliM, JIOTAHOBA Ar0/a, MYIIIMYJa AMOHCKAsd, OpeX MakaaaMHs, MaHro, MaHro-
CTaH, MapTUHHUS, OOSPBINIHUK JCTHUH, HApaHXUIUTA, HEKTApUH, HOMAJeC, OpeX, OKpa, MacluHa, anelbCUHOBOE
JepeBo, Manais, Mapakyiis, MepcUKOBOE JePEBO, TPYIIEBOE IEPEBO, OpeX-NeKaH, nepel, GUcTamkoBoe aepeso,
CNUBA, IUTYMKOT, CITUBA JOMAIIHAS, TOMEIIO, aifBa, MANMHA, PO3e/Ia, TAaHXKEI0, MAHIapUH, TAHrop, OOSPBIIIHUK
MEKCUKAHCKUIl, MEKCUKAaHCKHUI TOMAT, arj, TPelKuil opex, IPSHOCTH U JAPYTHE MOA0OHbIC PACTCHHUS, [IBETOU-
HBIC U JICKOPATUBHBIC PACTEHHUS, TAKUE KaK THICSYCITUCTHUK, aICHUYM, araBa, arepaTyM, ajaod, aluCCyM, aHEMOH,
AKBUJICTHA, acTpa, a3aius, OErOHUA, CTPEIUIMS, TUICHTPA BEIHUKOIEeNHAs, OYpauHUK, ceMeiicTBO GPOMEITHEBBIX,
OyreHBUIMsA, OyAAIes, KAKTYC, KaIeHAYIa, KAMENTUs, KONOKOIbYHK, OCOKA, TBO3MKA Cal0Bas, IEJO3HUs, XPU3aH-
TeMa, KJIeMartuc, KIeoMe, Koaeyce, KocMoc, madpaH, KpOTOH, UKIAMEH, TEOPriH, XeAThIH HaplUCcC, Maprapur-
Ka, OJYBaHYUK, KPAaCHOIHEB, NeIbOUHUYM, IBO3IUKA, TUITEC, AUTUTATUC, MAaHICBUIIA, IIaBEb, BACUICK, Oe-
peckiet, Hezabyaka, GpeMOHTONCHAPOH, DYKCUs, rapIeHUs, ra3aHus, repaHb, repdepa, IIOKCHHHS, TaJHoNyC,
rUGUCKYC, TOPTEH3Us, 0anb3aMuH, )KaCMUH, JTHIMA, CUPEHb, JU3UAHTYC, nobGenus, GapxaTisl, Me3eMOpUaHTe-
MyM, Iy0acTuK, He3a0yaAKH, Hapuucc, 6anbp3aMuH Xokepa, KYBIIMHKA, OCIMHHHUK, OJECAHIpP, OPXUIEA, AEKOpa-
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TUBHBIC PACTCHUSA, OKCATUC, AHIOTUHBI TJ1a3KU, MIEHCTCMOH, MTHOH, NMETYHUSA, TUTIOMEPUA, MYaHCETTUS, CUHIOXA,
rpeduxa, Mak, MopTyIaK, MPUMYIa, JTIOTHK, POAOACHAPOH, po3a, maidei, KpEeCTOBHUK, TOAEKATCOH, AaHTUPPH-
HYM, TIacJIeH, 30JI0TApPHUK, MAaTTHOMA, ti, TOPEHHS, TIOJIbNAH, BepOeHa, OapBHHOK, pacTeHUE ceMeiicTBa HuaIKo-
BBIX, (hManka, IOKKa, IUHHUA ¥ APYTUE MOJOOHBIC PACTCHUS; KOMHATHBIC I[BETHI U PACTCHUS, TaKUC Kak adpu-
KaHCKas (uanka, arJaoHeMa NMepeMEHYUBAS, CYKKYICHT, nuddeHdaxus, IpakoHHUK, GUKYC, XOCTa, CaTU(UI-
IyM, QUIONEHIPOH, CIMHAANICYC, I'eBEsl, CAHCEBUEPHS, XJIOPOGUTYM M ApPYTHe NOAOOHBIE pacTEeHMs; AEPEBBS,
TaKUe Kak MUXTa, OCHHA, Oepe3a, Kelp, KOPUYHUK, KU3WI, CATOBHUKOBUIHBIE EPEBbs, KUMAPUC, METACCKBOMS,
Bs3, (DUrOBOE NEPEBO, €J1b, TUHKTO, FOJOCEMEHHBIC PACTCHUSA, TUCTBCHHBIC JCPEBbS, MATUCAHAP, JHUKaKapaHa,
MOXOKEBEIIBHUK, JaBp, 6000BoE pacTeHUE, TUPUOJACHAPOH, MarHolIus, KpacHOE AEpeBo, KIeH, Ay0, naibMoBoe
JIEPEBO, €JIb, CMOJIOCEMSHHHUK, TTOIOPOXKHHUK, TOMOJIb, CEKBOMHS BEYHO3EIEHAS, PO30BOE AEPEBO, 1IEPEYC TMIaHT-
CKHi1, MBa, MJIaTaH, TUC, THKOBOE JIEPEBO, UBA, THCCOBOE JIEPEBO, POXKACCTBEHCKOE NEPEBO, AEPEBbA IS NPOU3-
BOJICTBA MTUJIOMATCPHUAJIOB, ICPEBBS 1 MPOU3BOJACTBA OYMaru U Ipyrue NoA00HbBIC PACTCHUS, TPABHI, TAKUE KaK
ra3oHHas TpaBa, ACPH, MATIIMK JIYTOBOM, MoJeBUIA, OepMyIcKas TpaBa, KOCTep, BEHHUK, OCOKa, MOJEBUIA 0O-
JIOTHAs, MBIPEHHUK, OBCSHUIIA, OBCEIl, UMIIEPaTa, MUCKAHTYC, MOJMHA, IPOCO, NacnaiyM, MCHHUCETYM, KaHape-
€4HHUK, poa, CCMEHA JIYTOBBIX TPaB U JPYTUC MOAOOHBIC PACTCHUS, KAPIUKOBBIC PACTCHUS; TPUBUTHIC PACTCHUS,
YEePCHKU; THOPUIBI U IpyTHE MONO0HBIE pacTeHUs. I[OMUMO yKka3aHHBIX BBIIIC KYIBTYP, MPENapaThl MOTYT OBITH
Taxke HAaHCCECHBI HA BTOPUYHBIC META0OTUTHl UCTOYHUKOB (DOTOCHHTE3UPYIOIUX OPraHU3MOB, TAKUE KaK MPOCO
NpyThEBUAHOE, ATpoda, Mojouail, Tadak, MumaiHuk, 6ypas BOJIOPOCIb, 1HATOMOBAs BOJOPOCIb, [IMaHOOAKTe-
puu, 6aKTepHH, AYHAIHEIa, HAHHOXIOPOIICHC, XJIOPEIa, FTeMAaTOKOKK, JyXeyMa; MXH, TaKUe KaK JHIMaiHUK U
NanopOTHUK, U IPYTUE TOAOOHBIC pacTEHUS. DTOT CIIUCOK CIIEAYET PACCMATPUBATh TOJBKO B KAYECTBE MPUMEPA,
U OH HE ABIACTCA UCUEpNbIBAIOMMM. CHEIUATUCTEI B 3TOH 00MACTH MOTYT JIETKO ONPEACTUTh U IpyTrue GoTo-
CUHTE3UPYIONIUE OPTaHU3MBI, Ha KOTOPHIC MOXET OKa3bIBATHCA ONArONpUATHOE BO3ACHCTBUE B pe3yiabTate
NPUMECHEHHUSA KOMIO3UIUI U CIOCOOOB MO HACTOSAIIMM BapUaHTaM OCYILCCTBICHUA. PacKphIThIC B U300pETCHUU
€nocoObl ¥ IpenapaTsl MOTYT OBITH MCIOIB30BAHEI NI YCUICHUS POCTA FOBCHUJIBHBIX M 3PEIBIX (POTOCUHTE3U-
PYIOIIMX OPTaHU3MOB, a TAKKE YCPCHKOB, TKAHEH, CEMSH, MECPUCTEM, KAJLTIOC, KJIIETOK M MPU BEreTaTUBHOM pa3-
MHOXCHUU. KOMIO3UTHI INTHKAHOB MOTYT OBITH MPUMCHEHBI IPH BEIMAYUBAHUU M HAHECCHUM MOKPBITUA HA Ce-
MEHa Nepes NOCeBOM Mpu pacxoze B auanazone 10-1000 MKT KOMIO3UTOB INIMKAHOB HAa CEMS, IPEAMOYTUTEIBHO
B nuana3one 20-300 Mkr/cems.

B kauecTBe BapuaHTa ceMeHa, KI1YOHH, JIYKOBUIIBI, MOA3EMHBIE TOOETU U YEPEHKHU MOTYT ObITH 00padoTa-
HBI B 00p03/1€ OJJTHOBPEMEHHO ¢ noceBoM. OOBIYHO aHATOMHYECKAs JTOKAIM3alus, Ha KOTOPYIO HAHOCAT KOMIMO-
3UIMIO CTIOCOOOM IO H300PETEHUIO, TODKHA UMETh OCTATOYHO OOJIBINYIO NOBEPXHOCTD, A TOT0 YTOOB! (hOTO-
CHUHTE3UPYIOUMI OpraHu3M MOr abcopOupoBaTh komMno3unurw. HanpuMep, jxelmaTeNnbHO OXBaThIBATH MPOPOC-
IIYIO0 CEMAAOIIO (TO €CTh, ""ceMAA0MI0"), TOA3EeMHBIH nober kapTodens, TyKoBUNY, KyOeHb HIIH ApyTrue 60Jb-
IIME TTOBEPXHOCTH, KOTOPBIE CIIOCOOCTBYIOT NPOTEKAHMIO Mpolecca abcopOIuM, TaKUe Kak SPKO BBIPaXKECHHBIE
JUCTBS ¥ KOpHU. [InomoHocsmue pacTeHUss MOTYT OBITh 0OpabOTAaHBI 10 U MOCJIE Havajia MOSBICHUS MOYCK,
II0JI0B M 00pa3oBaHus ceMsH. J{nsa pacTeHui, TAKMX KaKk OJHOJETHUE PACTCHUS, MHOTOJIETHHE pacTeHHUs, Aepe-
Bbs, OPXUJICH, CEMCHCTBO FECHEPUEBBIX U KAKTYCHI, ¥ KOTOPBIX MOTYT ObITh 0OpabOTaHbI CTCONH, KOPHU H/UITH
CTBOJIBI, CIOCOOBI HAHECEHUS BKIIIOYAIOT 00Pa0OTKY MOOETrOB pacnbUIEHUEM U/UIM 00pabOTKy NMOOErOB U KOp-
Hell OJTHOBPEMEHHO PACTIBIICHUEM U OPOIICHUEM UM HAHCCCHUE MYTEM OKYHAHUS WU MYTEM Pa3IeNbHOTO Ha-
HECEHHUS Ha KOpHU M noOeru. Ha BeIpamuBacMble B IPOMBIIIICHHOM MacIITabe BOJHBIC U MOPCKUE KYIBTYPHI,
TaKUe KaKk CIUPYIUHA, A0HOPHU, JIaBEp, MOPCKas KamycTa, MaKpOIUCTUC, HOPU U BaKaMe, KOMITO3UTHI TTTUKAHOB
MOTYT OBITh HAHECEHBI MYTEM a3PO30JHHOrO OPOIICHUS, PACTIBUICHUA, HAHECCHUS KUCTBIO WM MOTPY>KCHUS B
CTEpUIILHBIE PACTBOPHI B MPECHON WM MOPCKOi Bojae ¢ coaepxkaHueM 10 ppb - 3% KOMMO3UTOB ITUKAaHOB B
TeueHue BpeMeHd 15-90 MUH, TOCTaTOYHOTO TS OCYILECTBICHUS Mpoliecca abcopOnuu.

Komno3ur riukana

Crioco0b! ¥ mpenaparbl B COOTBETCTBUM ¢ KOHKPETHBIMU PACKPBITBIMU B M300PETCHUM BapUAHTAMU OCY-
MICCTBJICHUS NPEAHA3HAYCHBI, HAPUMEP, A1 00pabOTKH JIFOOBIX U3 YIIOMSHYTHIX BBIIIE (POTOCHHTEIUPYIOIIUX
OpraHU3MOB, TAKUX KaK PACTEHUS, U ]I MOBBIIICHUS Ka4eCTBA, YCUJICHUSA POCTAa U/UITH MOBBIIICHUS Ka4eCTBA U
YPOXKafHOCTH BRIPAIIUBAEMBIX KYIBTYP. ITO MOXKET ObITh JOCTUTHYTO ITyTEM HAHECEHUS MPENapaToB KOMIO3U-
Ta TJIMKaHa, COCTOAIIEIO U3 CIECAYIOMMX KOMIIOHEHTOB: OJMH MM Oojiee pa3BETBICHHBIX ACTIIUKO3UINPOBAH-
HBIX TIINKAHOB ¢ KOHKPETHBIMU KOOPAMHAIIMOHHBIMU COCIMHEHHIMH MEPEeXOAHbIX MeTamioB . [IpenapaTsl Mo-
I'yT OBITh HAHECCHBI B CYXOW MM XUAKOH (hopMe HEMOCPEACTBEHHO Ha (DOTOCHUHTE3UPYIOMIUE OPraHU3MEL B
KOHKPETHBIX BAPHAHTaX OCYILECTBICHUS XKUIKUE MTPENApaThl JOMOJHUTEIBHO MOTYT BKIIFOYATh KOHCEPBAHT JUIS
NpPEIOTBPAIICHUSA UX TOPYH BO BPEMs TPAHCIIOPTHPOBKYU U XpaHCHUA. PacKphIThIC B M300PETCHUU CIIOCOOBI jIe-
JIAIOT KOMIO3UTH! TTUKAHOB JIETKO AOCTYMHBIMU I YCBOCHUSA (POTOCUHTEIUPYIOIUME OPraHU3MaMHU.

KoMmnoHeHT pa3BeTBIE€HHOr0 qeTJTUKO3MIMPOBAHHOIO IINKAHA

B KOHKpPETHBIX pPACKPBITHIX B U300pPCTCHUM BapUaHTAaX OCYIIECTBICHHS TNPEAIararoTcs pa3BETBICHHBIC
JETTUKO3UIUPOBAHHBIC TTTUKAHBI, KOTOPBIE ABIAIOTCA KOMIIOHCHTaMM KOMIMO3UTa IiiukaHa. Jlanee B onmucaHuu
U300pETEHHS STOT KOMIIOHEHT Pa3BETBICHHOIO JIETIMKO3MIMPOBAHHOIO IIIMKaHa Oy/eT 0003HaYaThCs Kak KOM-
MOHEHT "TiMKkaHa" Uy "AerTMKO3MIMPOBAHHOIO INTMKaHa" KOMITO3UTA IITMKaHa.

XUMUYECCKH CUHTC3UPOBAHHBIC TJIMKAHBI SABJISIOTCS JOCTATOYHO TOPOTMMH BEHICCTBAMHU U, 32 UCKITFOUCHHU-
€M HEKOTOPBIX M3 BAPHAHTOB OCYILECTBIICHUS H300PECTCHUS, UX IPUMCHECHUE B CEILCKOM XO3SHUCTBE HE MOXET
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OBITH 3KOHOMHYECKH onpaBaaHo. OJHAKO B PAacKPBITHIX B M300pPETEHHH BapHaHTaX OCYLIECTBIICHHMS IpeJyiara-
eTcs PAT SKOHOMUYECKH d()(EKTHBHBIX MTPOAYKTOB, MOTYYaeMbIX B pe3yiIbTaTe ACTITHKO3WINPOBAHUSI MaKpOMO-
JIEKYJI KOHKPETHBIX HEJOPOTHX BEILECTB, U 3TH NPOLYKTHl MOTYT IIPUMEHATHCS B KAU€CTBE KOMIOHEHTOB T'JIMKa-
Ha B KOMIIO3UTE INIMKaHa. bnaroxaps aTomy, npuMeHEeHHE KOHKPETHBIX Pa3BETBJICHHbBIX NETIMKO3MIMPOBAHHBIX
TJIMKAaHOB JIeaeT 00paboTKy CeNbCKOX03HCTBEHHBIX KYJIBTYP 3KOHOMHUYECKH ONpaBJaHHOM.

[Moaxoasiiye riIMKaHbl MOTYT ObITh MOJIYYEHbI IIYTEM PACIICIUIEHUS, TO €CTh NETJIMKO3UIMPOBAHHUS CyOb-
€IMHUL TJIMKaHa B MX MCXOAHOH Mouekyie. OObIYHO MaKpOMOJIEKYJIbl ¢ MOJIEKYJSIPHON Maccoil 0oJblie ueM
Heckopko 1000 x/la npencTaBisioT COO0H XUMHUECKHE CTPYKTYPBI, KOTOPBIE SIBJISIOTCS! CIMIIKOM KPYITHBIMU
JUIst 00paOOTKH M YCBOCHHMS (POTOCHHTE3UPYIOLIMM OPraHU3MOM, [T03TOMY, MPEANOYTUTENbHBIMH KOMIIOHEHTa-
MM Pa3BETBJICHHOTO IETJIMKO3WIMPOBAHHOIO TJIMKaHA SIBJISIOTCS JETJIMKO3MIMPOBAHHBIE IJIMKAHBI C MOJIEKY-
JSIPHOM Maccoil MeHblIe yeM Heckonbko 10 x/la. Jlernuko3uanpoBaHHbIe TIIMKaHb! OOBIYHO MOTYYarOT U3 TAKHX
MaKpOMOJIEKYJI, KaK OeJIKH, TIIMKOIPOTEHHBI, MaKpOMOJIEKYJIbl N-CBSI3aHHOTO-TJIMKaHa W/MIM MaKpOMOJIEKYJIbI
O-cBsizaHHOTO-TNIMKaHa. OHM MOTYT HPEACTABIATH COOOH MPOTYKTHI MMAPOIM3a MM JPYTHX HU3BECTHBIX INPO-
LIeCCOB, 00Pa3yIOLUXCs B pe3ysbTaTe BO3AEHCTBUS KHCIOT, OCHOBaHUH, ()epMEHTOB HM/HIJIM MHKPOOPTaHU3MOB,
pa3phIBAIOIIMX XUMHUYECKUE CBSI3U. BHOCHHTE3 KOMIIOHEHTOB Pa3BETBICHHbBIX IJIMKAHOB C IMOMOLIBIO PACTECHUS
WIN JpOiOKEi MOXeT ObITh SKOHOMHYECKH 3((HEKTUBHBIM 10 CPAaBHEHHIO C NOJYYEHHEM IPOIYKTOB METOIOM
XHMHYECKOr0 CHHTE3a M MX OYHMCTKOH, 3aTpaThl B Cilydae KOTOPBIX SIBJISETCS CIMLIKOM BbiCOKMMH. Hampumep,
CTOMMOCTb YHCTBIX BBICOKO Pa3BETBJICHHBIX N-CBS3aHHBIX INIMKAHOB MaHHAHa MOXET COCTaBJIATh HECKOJIBKO
$1000 3a rpamm, B TO BpeMsi KaK MOJIXOISIIME BHICOKO pa3BeTBICHHbIE N-CBsI3aHHbIE MIIMKaHbl MAHHAHA, [OJTY-
YeHHbIE JETTMKO3MIMPOBaHUEM U3 OENKOB B COOTBETCTBHH C PACKPBITHIMU B H300pETEHUH BapHaHTaMH OCYIlie-
CTBJICHUS], MOT'YT CTOMTh HECKOJIBKO LIEHTOB 33 ITPAMM.

PacTuTenpHBIe HCTOYHUKH MOIXOIINX CyObEMHUI TIMKaHa BKIIOYaroT cienytomue: Cyanaposis tetra-
gonalobus u Cyanaposis psoraloides, ryapoBeie kamenu, GalMan,; Caesalpinia spinosa, kameau Tapsl, GalMan;;
Ceratonia siliqua, kameau 6060B poxkoBoro aepeBa, GalMan, g; Amorphophallus konjac, koH)XakoBbIe kKaMeaH,
Glc,Man,; Canavalia ensiformis, kaHaBanus MedyeBuIHas, N-CBs3aHHbIC DNIMKaHBL, 1101 ¢urenedaca, Man,;
POKKOBOE JepeB0; KodehHble 000bl; MAXKUTHUK IPEUECKUN; SYUMEHB; MAJIbMBbI, JIMJIUH, KACATUKH U O00OBBIE pac-
TeHMs, TKAHU 3HIOCIepMa, Man,; ApeBecHHa XBOMHBIX MOPOJA M KOpa pa3iM4HBIX AepeBbeB; Oepesa; ronoce-
MSIHHBIE PaCTEeHHUSI; €JIb OOBIKHOBEHHAS U 3€JIEHbIE BOJOPOCIH XJIOpohuTyM, Takue kak Dasycladales, Characeae,
Codium fragile, Caulerpa u Acetabularia acetabulum conepxariue MaHHaH Bogopocin. Kpome Toro, CTpykTypbl
NPOM3BOJHBIX Pa3BETBICHHOTO MaHHAHA, TaKHE KaK MPEACTAaBICHHbIE HA (GUr. 2, MOTYT OOHapY)KUBAaTHCS B
rpubkax, tTakux kak Hansenula holstii, Rhodotorula acheniorum, B riaukonpoTenHaX, TaAKMX Kak KOHKaHABaJIH-
Hax W (epMeHTax; U, NPEeIIIOYTHTENILHO, B MHBEpTa3ax. Jpyrue npupoaHple HCTOYHUKH BKJIIOYAIOT MHKPOOOB,
OakTepuH, TpUObI, KUBOTHBIX, TAKUX KaK WICHHCTOHOTHE, PaKOOOpa3HbIe, MOJUTIOCKH, PHIOBI, KPHIb U HACEKO-
MBIE, U OTXO/BI, TAKHE KaK I'yaHO, IIOTPOXa, KPOBb, KOCTHBII MO3T, NeUeHb, OPraHbl )KUBOTHBIX, KOpa, ApeBec-
HbIE OMMWJIKH, JPEBECHHA, KOCTH, HAPY>KHbIH CKeJieT, onapa, NPHJIOB 1 HaBO3.

VYnoMmsiHyThI€ BBIIIE KaMeaH, OSIKH U APYrHe MaKpOMOJIEKYJIbI MOTYT OBITh MOJBEPTHYTHl NETJIMKO3MIIN-
POBaHMIO C IOMOLIBIO W3BECTHBIX B MPOMBILUIEHHOCTH NpoueccoB. Hampumep, HEKOTOpbIE MaKpOMOJIEKYIIbI
Pa3BETBIICHHBIX ITMKAHOB MOTYT OBITH MHKPOOHOJIOTHUECKH NepepadoTaHbl ¢ MOMOILBIO CTPOrO peryanpyeMoi
(epMeHTaLNH, a Ipyrue MaKpOMOJIEKYJBl MOTYT OBITh MOJABEPTHYTHI JPYTHM Pa3IMYHBIM W3BECTHBIM IPOIIEC-
caM (epMeHTaTHBHON NepepabOTKH, ¥ B pe3ylbTaTe Yero, MaKpOMOJIEKYNbl pa3BETBICHHBIX TNIMKAHOB MOTYT
OBITh YACTHMYHO THIPOJIM30BAHBI C pacIIEIICHHEM KaMeaen ¢ MoJeKynsspHor Maccoit >100000 k/la no mermuko-
3UIIMPOBAHHOIO TJIMKaHA CO CPeTHUMHU MOJeKysipHbIMH Maccamu 0,2-10 k/la. B pesyibrate, qerinko3uiInpo-
BaHHBIC IVIMKaHbI C 3HAYUTEIHO MEHBLINMHU MOJEKYJISPHBIMH MaccaMH MOTYT yCBauBaThcs pacTeHHsAMH. Ilpu
CPaBHEHUM C Pa3IUYHBIMH NPHPOAHBIMH HMCTOYHHKAMH, Pa3BETBJICHHbBIC NETJIMKO3MIMPOBAHHBIE TIIMKAHBI W3
MHBEPTa3 INPOAEMOHCTPHUPOBAIN HAWIYUIIHE TEXHMKO-)KOHOMHUYECKHE ITO0Ka3aTelld, XapaKTepH3ysch HM3KOM
CTOMMOCTBIO M BBICOKOH aKTMBHOCTBIO, YTO JI€7a€T BO3MOXXHBIM MX MPOM3BOACTBO B IPOMBILIJIEHHOM MaclLITa-
Oe, cMoTpuTe Taom. 1.

Tabnuna 1. CpaBHEHHE NMPUPOAHBIX UCTOYHUKOB JUIS TOJIyUEHHUS! Pa3BETBICHHBIX NETIMKO3HMIMPOBAHHBIX
riaukaHoB. CpaBHMBAJIN OTHOCHTEJIBHBIE aKTUBHOCTH M CTOMMOCTH IIOCJIE IMOJTYYEHHs KOHEUHBIX INPOAYKTOB M3
pa3JIMYHbIX UCTOYHUKOB. B OoJbIIMHCTBE CllydyaeB, Oosee BbICOKAsi aKTUBHOCTh 0OyciaBiuBaia 0ojiee HU3KYIO
cTouMOCTh. VIHBepTa3a ABisAIach HCTOUHHUKOM C CaMOW HM3KOH CTOMMOCTBIO M C CaMOM BBICOKOM aKTHBHOCTBIO
JETJINKO3MIMPOBAHHBIX INIMKAHOB, MOAXOAAIINX AJIS IPOU3BOACTBA.

VICTOUHUK AKTUBHOCTBb OTHOCUTEJIbHaA
CTOUMOCTB
VIHBepTaza 1000-1000000 S
PacTUTeJIbHEE KaMeOy 10-100 $89
MOJUTIOCKM 5-10 $$$$
lpeBecHble OMUIIKM 1 $$5%

AKTHBHOCTb I'IMKAHOB 3aBHCEJIa B OYEHb OOJIBIIONH CTENEHU OT HUX TEPMUHAJIBHBIX JIMT'AHAOB, YTO JaBaJIO
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OCHOBAHHUE CUUTATh OYCHH BAYKHBIM MOMCHTOM HJICHTU()UIIMPOBAHUE ITOH HaCTU CTPYKTYpHI riaukana. [loaxo-
JSIIUME KOHIIEBBIC JIMTAH[IBI TIMKAHA UACHTU(PUIMPOBATH B TINIMKOMMPAHO3aX, TAKUX KaK raJaKTOMHPAaHO3BI,
TTIOKOTIUPAHO3B! U, IPEANOUTUTECIIFHO, MAHHOTIUPAHO3BI, B UX AJKHUII-, AllWJI- U apUII3aMEIIEHHBIX TPOU3BOTHBIX
U B allMJITIIMKO3aMHMHax. M3 3Toro ciaenoBaio, YTo MOAXOASIUMU MNIMKaHAMU ABISIOTCA KATHOHHBIC, aHHOHHBIE
U HEUTPATHHBIC MOJUMEPHI, ATbO3UIBI U/UITH KETO3UIIBI, U PA3BECTBICHHBIC TTUKAHBI C TFOOBIM U3 BBINICYKA3aH-
HBIX TEPMHMHATBHBIX JIUFAHIOB. BETUYMHBI MOJCKYIAPHBIX MacCc OOBIYHO M3MEHSIUCH B auanazoHe ot 0,1 1o
>500 x/la, mpeanoururensHo ot 0,2 1o 10 x/la u Hauboee MpeAMOYTUTEIRHO B Auanazone ot 0,5 mo 2 x/la.

Hcenmonp3yroTes cieayronme yCIOBHBIE COKpaIlleHHBIC 0003HAYCHUS ITUKAHOB!

Gal 0603HauaeT raTakKTONMUPAHO3UIT;

Glc 0603HaYaeT MTIOKOMUPAHO3UIT,

GIcNAc o603nauaet N-alle THITTIOKO3aMUHO3UT;

GalNAc o6o3nauaet N-alleTUITaJIaKTO3aMUHO3UIT,

Gly 0603Ha4aeT rIMKOMUPaHO3UIT,

Lac o003HayaeT JaKTO3MII;

Ara 0003Ha4aeT apaOMHO3UIT;

Man 0603Haua€T MAaHHOMUPAHO3UT U

Man, o603Ha4aeT noau-Mar.

], M, N MOJCTPOYHBIC UHACKCH 0003HAYAIOT COOTBETCTBYIONME JUTUHEI Iieneit, rae m=1-24 u n=1-24, ecu
He ykaszaHo uHaue. Hanpumep, GalGlcMan, 0603HayaeT ra1akTonMpaHO3UIrTIOKOMHPAHO3UIMAHHOTTUPAHO3 W,
u Glc,,Man, 0603Ha4aeT rIIOKOMUPAHO3U,,MAHHOTTUPAHO3UIT,.

Hamucanneie yepes aeduc umcaa yka3plBaloT Auana3oH BeauuuH. Hanpumep, Mang ,GIcNAc;., 0603Ha-
YACT Pa3BETBJICHHBIM MaHHOMUPAHO3MUIg 4 N-allCTUITTIOKO3aMHH| », B KOTOPOM Mang 4 0003HaYaeT qUana3oH
ot 8 no 14 enuHun Man B pa3BETBICHHOH 1EMH.

IIpumeph! MpeanoOYTUTEILHBIX PA3BETBICHHBIX lenel BkIouaroT Man,Gly ¢ ankuioM, anuioM, apuioM,
MOJHAIIUIIOM, TMOJHAIKUIOM, aMMHOM MM 0e3 3aMelleHMs; anbaocuiibl; ketocunsl, GIcNAc,; ankunGle,;
metunGle,; MetunGleGly,; ankunMan,; Gal,Man,; neHTO3bI; apaObUHO3BI; pUOO3BI; KCUIIO3BI; TEKCO3bI; MAHHO-
3bI, MAHHO3U/IbI, M@HHAHBI; TJIFOKO3bI, TJIFOKO3U/IbI, TIIOKAHbI; raJJaKTO3bl, FaJAKTO3U/IBI, TalaKTaHbl, padduHO-
3w1; Gly,, Hampumep, Glc, caxapo3sbl, Tperaizo3sl, MaabTO3bl, FTeHTHOOKO3B!, 1emT00103bl, GalGle nakTo3el, KCH-
mo0uo3bl, nmaMuHapubuo3dwl; Gal,Man,; Gal,GlCjMan,; GICjMan,; XyloMan,; AraMan,; AraGal,
bpyxrodypano3nn,GIC;; Lac; mansronupano3unsl; Man,;, Takue kak Man,, MeTua-o-D-Man, Metun-a-D-
Man, 3, MeTu-a-D-Man;Gal; Tpuo3ussl, Takue kak Man;; 4 UX TPOU3BOAHBIC U KOMOUHAIIUH.

IToaxoasSmUMU ITUKaHAMU B CMECHU JICTTMKO3UIMPOBAHHBIX ITUKAHOB KOMIO3UTA ITUKaHA ABJIAIOTCA, Ha-
npumep, Man;, Man,, Metun-D-Man, u Metun-D-GIC,,. Jlermuko3uaupoBaHHbIE TTHKAHBI MOTYT OBITH BHIOPaHBI
U3 KOPOTKHX IIEMeil, TakuxX kak Man,, riae n npeacraBisiet coboii yucao ot 1 xo 8, mpeanoururensHo Man, ;; O-
CBsI3aHHBIC-PA3BETBICHHBIC-IICIIH, Takue kak Man,,,Gly, Man,,,Glc, Man,,_,Gal u Man,, ,GalGlc, rne m npexn-
cTaBnAeT coboit uucno ot 1 1o 8, u n npeacrasaser coboit unucno ot 1 10 8. Enie 6onee moaxoasnye rivkaHbl
NPEACTaBIAIOT co00# 1emu ¢ MONeKyIApHO# Maccoit >1 x/la, Takue kax, Hampumep, Gal,Man,, Gal,Man,,
GleyMan,, GaliGlezMan,, j = 1-24, m=1-24, n=1-24; npeAnoYTUTEILHBIMH ABIAIOTCA AECTIMKO3UIMPOBAHHbIE
TJTUKaHBI ¢ MOJICKYIAPHOI Maccoii <1 x/la, rae j = 1-8, m=1-8, n=1-8, takue kak, nanpumep, Gal,Man,, u B ux
KOMOUHAIUAX U CMECAX.

[IpeAnOYTUTEABHBIME ACTIIMKO3UIMPOBAHHBIMU TNTHKAHAMU SABASIOTCA (O-CBS3aHHBIC TJIMKaHBI U N-
cBs3aHHbIE MUKAHBI ¢ Glyy.,, TIe m=1-8 u n=1-8. JlomomHUTEIbHBIC TPUMEPHI BKIIOUAIOT CICAYIONIME OCHOB-
HBIE  CTPYKTypel Man,, Takue Kak O-MaHHOOMO3bl, MAHHOTETPO3bl, MAHHOMEHTO3BI, AMUHO-
(G YHKIIMOHATM3UPOBAHHBIC-MAHHO3B!, HAPUMEP MTUuIMan,, ataHuaMan, u aMuHunMan,, rae n=1-24.

IIpeAnouTUTEIBHBIC PA3BETBICHHBIC ICTAMKO3UIMPOBAHHBIC TITUKAHBI MOTYT BKIIIOYATh OJAUH WU 0ojee
N-CBA3aHHBIX-TTIMKAHOB, TakuxX kak, Hampumep, Man,GlcNAc;3 u Man, ,GlyNAc,;, Hampumep
Mang ;5GIcNAc,. IlpeanoururensHple N-CBA3aHHBIC-TIMKAHBI BBIOMPAIOT W3 HHU3KOMOJCKYIAPHBIX Man,N-
rmukaHoB, no3toMy, ManyGIcNAc, ; U TpUMaHHOMUPAHO3UI-N-TTIMKAHEl SBISIOTCS CAMBIMU MPEAMOYTUTENb-
HeIMU. Tlomxonsmue MpOU3BOMHBIE MOTYT MMETh 0OJ€€ BBICOKME CTEMCHH pPa3BETBICHUSA, Takue kak Man,,
2GalNAc, ;, Hanpumep, Mang 1sGIcNAc;, 1 Mang ,,GlcNAc;, ¥ Takue NPOU3BOAHBIC, KaKk N-IITUKaH, alui-,
anKuI-u apumaMenneHneie. Kpome Toro, moaxoasmue pasBetBieHHbIe GalGlcManN-riukaHbl BKITIOHAOT
Glc:Gal:Man npu coornomenusx 1:2:16-9:2:20, xax Hanpumep, Gal;Man;,GlcNAc,. Kpome Ttoro, N-
ANCTUATTMKO3aMUHIII-TCPMHUHATBHBIC JTUTAHIBI, TaKUe Kak N-alleTUIranakTo3aMHUHBI, N-alleTUITTIOKO3aMUHBI
u N-anerumHelipoaMUHbI, MOTYT OBITE BEIOpaHbl U3 GalNAc,;, GIcNAc) 3, GIcNAc,, Man; sGIcNAc, 3, ux npo-
U3BOJHBIX U KOMOUHAIUA.

KoMmnoHeHTHI KOOPIUHAIIMOHHOTO COeTMHEHUA MEePEXOTHBIX MeTa/L10B>"

B packpsIThIX B H300peTEeHUH BapUAHTAX OCYIICCTBICHUS NPEAIaraloTCs KOMIO3UIIUU KOOPTUHAIIUOHHOTO
COEIMHEHUS MIEPEXONHOr0 METaAIa" KOMIO3UTA IIIMKAHA. B KOHKPETHBIX BAPUAHTAX OCYIIECTBIEHUS, KOOPAU-
HAIlUOHHOE COEAUHCHUE MEPEXOTHOTO MeTalIa’” COCTOMT U3 KOMIIOHEHTA METAILIOB” 1 OJHOTO WX GOJIee aHHU-
OHHBIX KOMIIOHEHTOB. OnpeneIeHHbIE METaJUIBL . BBOIAT B CTPYKTYpPY TOJONPOTEUHA A HAJACKHOTO CBSA3BIBA-
HUS [JUKAHOB. B OTCYTCTBUM ONpedeNeHHBIX METAIOB ., CTPYKTypa Oellka ABISETCS HE3aBepLIEHHOH, He 00-
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nafaiomeil KoHGUrypanuei 1 KOHBIOrUpoBaHus. I105TOMY 9TH MPEAMOUTHTEILHBIC METALIB’ BKIIOYAIOT
xanpuuii (Ca®") u Mapraren (Mn®") | i IpeAMOYTUTETLHEIM SBIACTCA X COBMECTHOE HCIIONB30BAHUE, TAK KAK U
Ca® u Mn®" BeTpeualoTcs B CBA3BIBAIOIINX CAfTaX MPHPOIHOTO romomporenta. Oauako momumo Mn>* moryr
OBbITH 100aBJICHBI, UCIIOJIB30BAHBI BMECTO MIIM BBEJICHBI B NpEnapar APyrue MOAXOAAIIME MEPEXOIHbIE METall-
nb1%7, BKIIOUAs OXMH WK Golee D-nepexoaubix MeTamios””, BBIOpaHHBIX U3 KOOAIbTa (C02+) , HUKEA (Ni2+) U
mnuka (Zn’*) u ux xoMGumanuii, Ho Bcerna B npucytetun Ca’ . Kpome Toro, mpucyrereue sxenesa (Fe?™) u
Maruus (Mg™") w/umi oaHOro Mmn Goiee M3 YIOMSAHYTHIX BBIIE d-IEPEXOTHBIX METAIOB . MOKET AOMOIHH-
TEIBHO MOIEPKUBATE CTPYKTYPHYIO KOH(OPMALHIO FOJ0NpoTerHa npy Bosaeiictun Ca®” u Mn®*. dtu meran-
nbr" W/MIH UX BOJOPACTBOPUMBIE COTM MOTYT BBOIUTHCA B KOMIO3UT FIMKAHA B hOPME HKHAKUX UITH TBEPIBIX
BEIIECTB, HATIPUMEP, C COCP)KaHneM B ananaszonax 0,1-100 ppm Ca®", 0,1-100 ppm Mg, 0,1-10 ppm Fe®*, 0,1-
10 ppm Mn”*, 0,1-10 ppm Zn*>*, 0,001-1 ppb Co** 1 0,001-0,1 ppb Ni*".

[IpennouTuTensbHple AHUOHHBIE KOMIIOHEHTH! YIIOMSAHYTHIX BBIIIE KOOPAMHAIIMOHHBIX COETUHEHHUH Iepe-
XOJHBIX META/IOB. KOMIO3UTOB FIHKAHOB MOIYT OBITh BHIOPAHBI M3 CEKBECTUPYIONUX AHMOHOB, AOMOIHH-
TEIBHO JEHCTBYIOMMX KAaK YCKOPHUTENHU JABIXaHHUS, KOTOpPBIEC NMPUBEACHBI Aajee: OKCANOoaleTaThl, aleTaThl, aKo-
HMTAThI, IUTPATHI, U30LMUTPATHI, (PyMaparsl, rIyTapaThl, KETOIIyTapaThl, MajdaTel U cykuuHatel. Iloaxoasmme
KHCIIOTHI 711 UX NPOU3BOIHBIX, YKa3aHHBIC B M300pPETEHUHM, HO HE UCKIIOYAs U APYTUE, BHIOUPATIH U3 aKOHUTO-
BOM, TMMOHHOH, (yMapoBoOii, IIyTapoBOH, A0J0YHOMN, 1ABEIEBOYKCYCHOM, SHTApHOH U JAPYTUX MOAOOHBIX KH-
CIIOT A7 KOOPAMHALMOHHBIX COCAMHCHHMIT IEPEXOAHBIX METALIOB  , U, IPEANOYTHTEIBHO, IPU MOTBHBIX COOT-
HoleHusAX aHuoH:kaTHoH 10:1 umm 6onee, B quanasone ot 100 ppb 1o 30% no Macce. AKOHUTOBBIE KHCIIOTHI
BKJIIOYAIOT aKOHHUTATHI, IIUC- U TPAHC-aKOHUTOBBIE KUCIIOTHI, COJTU U APYTHE NOA00HBIE COCTUHEHHUS.

JIMMOHHBIE KUCIOTHI BKJIIOYAIOT IMTPATHI, JUMOHHYIO, U30JMMOHHYIO M METH/UIMMOHHYIO KUCIIOTHI, aH-
TUAPH/IBI TMMOHHBIX KHCIIOT, nuTpardochaTsl, COMM U Apyrue noaodHele coeauHeHus. MyMapoBble KUCIOTHI
BKJIIOYAIOT pymMaparsl, GymMapoBbIe KHCIOTHI, aTKWIyMapaTsl COJIM U ApYTUE NMOA0OHBIE coenuHenus. [nyra-
POBBIE KUCIIOTHI BKIIOYAIOT IIIyTapaThl, KETOIIyTapaThl, IIyTapOBYIO KUCIIOTY, IIYTapOBBIH aHTUIPUA, AlNKUIT-
JyTapaTkl, IyTaMaThl, COM U APYTHE NOA00HbIE coeAuHEHUS. SION0YHbIE KHCIOTHI BKIIIOYAIOT MalaTel, 167104-
HBIE KUCJIOTHI, MAJIEMHOBBIE KUCIIOTHI, MaJIcaThl, MAJICHHOBBIE AHTUIPUABI, ATKUIMAICHHOBBIC aHIHPHU/IBI, Ma-
JICUANPOTEUHBI, COJIM U Apyrue nonobHble coenuHeHus. ll]aBereBOyKCyCHBIE KHCIOTHI BKIIIOHAIOT allETaThl,
YKCYCHBIE KHCIOTHI, TAKHUE Kak JesHas YKCycHas KUcIOoTa U vinegar, anetuin-CoA; anetundocdar, ykcycHble
AHTHJPU/IBI; ATKUITANETAThl, aJKHIAlETOaleTaThl, OKCAJ0aleTaThl, COIH U IPYTUE NOA0OHBIE COeAMHEHU. SIH-
TapHbIC KUCIOTHI BKIIIOYAIOT CYKIMHATHI, SHTAPHBIC KUCIOTHI, aJKUISTHTAPHBIE KUCIOTHI, CYKIMHHUIIOBBIH aH-
TUAPH]L, COJTH U IPYTHE NMOJOOHBIC COCMHEHHS. YIIOMAHYTHIE BBIIIE COJM BKITIOYAIOT OJTHO MM Oosiee KOOpaHU-
HAIMOHHBIX coeauuennii Ca, Mg, Na i mepexoIHOro MeTauta’” ¢ YIOMSHYTHIMH BBIIIE KUCIOTAMH. AHHOHHBIC
KOMIOHEHTHI KOOPAMHAMOHHEIX COCAHHCHMIT IEPEXOTHOr0 METAIIa> MOIYT GBITh IPEANOYTHTEILHO BEIOPAHEI
u3 ux ¢Gocdaros, Takux Kak, Hampumep, Maiar-pocdatsl, nurpar-Gocdharsl U aApyrue moaobHbIe docdaTsl.
OOGBIYHO KOMIMOHEHTH YUCTBIX KOOPAMHAIMOHHBIX COEAMHEHHMH TEPEXOHOTO MeTanna MpPOM3BOAATCA MpO-
MBIIIIEHHOCTHIO OONBIIMMHU NapTUAMHU. AHHOHHBIE KOMIOHEHTH! KOOPAMHAIMOHHBIX COEIMHEHHU NTEpEX0/THOTO
MeTaw1a’” MOryT GBITh BEIOPAHE! M3 MOAXOAAIMX MOMUACHTATHBIX XeIaTOOOPA3YIOUIMX PEArCHTOB, TAKUX KAk
ANKUIAMHIHBIE XeTaTo00pas3yIolHe pearcHThl, NPUBEICHHBIE lallee: aMMOHUEBBIE, HATPUEBBIE H/UIIU KaTUEBBIE
CONMM aJKMIAMHUIHBIX XEIaTooOpa3ylolUMX pEearcHTOB, TaKMX KaK ITUICHIMAMUHTETPAYKCYCHBIE KHCIOTHI
(EDTA), N-ruapokcuatmmtuneHauaMunterpaykcycupie kucnorsl (HeEDTA), stunenauamun-N,N'-6Guc-2-
ruapokcudenunykcycusle kucaorsl (EDDHA), nu(oprorunpoxcuOGeH3nm)ITHICHAUAMUHINYKCYCHBIE KUCIIOTHI
(HBED), nustunentpuamunneHtaykcycHsle kucnorsl (DTPA); merunrnunuH N N-AHYKCYCHBIE KUCIOTHI
(MGDA); rnyraMmunauykcycHbie kucioTel (GLDA) u apyrue nogoOHble COETMHEHUSA. AHUOHHBIE KOMIIOHEHTBI
0OBIYHO 100ABISAIOT B XHKUE PACTBOPHI METAJUIOB NPH MHUHUMATLHOM MOJHHOM COOTHOIICHMH aHHOH:KaTHOH
7:1 u npeanoururensHo 10:1 unu Gonee.

IIpeAnOuTUTEILHEIC COMM KOOPAMHAMOHHEIX COCIMHEHUI IEPEXOTHOr0 METAIa> MOTYT OBITH TOTyYe-
HBI peakiueil MeTamta’” U aHHOHHBIX KOMIOHEHTOB. KpoMe TOro, MOAXOAIIE BBITYCKACMBIE IPOMBIILICHHO-
cThi0 comu BkmouarT npoussoansie N, P, K, S, C, H, O, Cl, ux BropuuHble MPOU3BOIHBIC U MTUTATCIBHBIC MUK-
POBIIEMEHTSI, ¥ APYTHE NPUMEHAEMBIC B CEIHCKOM X035 CTBE KOMOMHAIIMY U3BECTHBIX coeauHeHUH. Hanpumep,
N B hopMe aMUHOB, aMUJIOB, HUTPATOB, NonuanuiIaMuuoB; C B popme kapboHaros; Cl B popme xiaopunos; P B
dopme docdatos, docouros; S B hopme cynsdaros; H B popme kucnor; OH B dopMe ocHoBaHuit u B hopme
JPYTHX MOAOOHBIX COCAUHEHHUH.

BinsiHue B3ATHIX B Ka4eCTBE NIPHMEPOB KOMIIOHEHTOB Ha ()YyHKIIMOHAJILHbIE XapaKTepPHCTUKHU
KOMIIO3MTOB IIHKAHOB

Komno3zursr rnukanoB (GC) cocToAT U3 HECKOJNBKUX COCAMHEHUH, MMEIOIUX OTIMYAIOIIHECS XUMHYECKHE
XapaKTEpUCTUKH, KAK/I0€ U3 KOTOPHIX BHOCUT CBOM BKJIa/ B TpeOyeMbIE CBOICTBA KOMIIO3UTOB B LienoM. Jlyume
BCETO 3TO MOJATBEPXKIACTCA TEM (PAKTOM, UTO MPH pa3/eNbHOM HAHECEHHH KOMIIOHEHTOB KOMITO3UTa INTMKaHa Ha
CENbCKOXO03SHCTBEHHBIE KYIBTYPHl B MOJE, X JAEHCTBUS HE COIIacoBaHbI APYT ¢ ApyroMm. HemocpenctBeHHOE
HaHECEHHE KaXX0T0 KOMIOHEHTa Ha pa3/IeNbHbIEC TPYINBI pPACTEHUH BO3MOXHO, HO OHO HE SABIAETCH NMPEANOY-
TUTENBHBIM U3-32 OTCYTCTBHSA IOJOXKUTEIBHOTO 3¢ dexTa. 1103TOMY, NPOBOAMIUCH 3KCIIEPUMEHTHI 110 UCCIIEN0-
BaHMIO (YHKIMOHAJHHBIX XapaKTEPUCTHK B3ATHIX B KAaYECTBE NMPUMEPOB KOMIIO3UTHI INIMKAHOB M, HApAIy C
3TUM, JIOKa3bIBAJIOCH, YTO KKABIH B OT/ENFHOCTH U3 KOMIIOHEHTOB HE 00NafaceT AeicTBHEM, aJcKBaTHBIM ACH-
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CTBHIO KOMITO3HUTA.

PocT OTOCHHTE3UPYIOMINX CETbCKOXO3AHCTBEHHBIX KYNbTYp NMPOMCXOAMUT B PE3YNbTATE IbIXaTEIBHOTO
MeTabou3Ma NMepBUYHBIX NPOAYKTOB (hoTOCHHTE3a, 0becneynBaromero GopMHpoOBaHUE, CYILIECTBOBAHHE U BOC-
npou3BoACTBO. OIHAKO COOTHOILIEHUE ABIXaHUA K (POTOCHHTE3Y COCTABIAET MeHee OHOM TpeTH. Jlns nosslme-
HMS 3TOTO COOTHOIIEHMS HCIIOI30BAIOCH PETYIUPOBAHUE POCTA CEIbCKOXO3AHCTBEHHBIX KYIBTYpP 3a cueT 0o-
nee 3)(HEeKTUBHOTO MCIOIB30BAHHUS MEPBUYHBIX NPOAYKTOB (DOTOCHHTE3a JUIA NbIXaHHUS, YeM paHblIe, MyTeM
IIPUMEHEHHUS. KOMIIO3UTOB IIHKAHOB B COOTBETCTBUU C PACKPBITHIMU B H300PETEHUU BapHaHTAMU OCYIIECTBIIE-
HUS. DTOMY crocoOcTBOBAO 3 dekTHBHAS 00pabOTKa C TOMOIIBIO KOMIIO3UTOB ITMKAHOB B TEMHOTE (TO €CTh B
OKpYXalollel cpee, KOTopas He MOABEPracTcs BO3JIEHCTBHIO COJTHEYHOIO CBETA), HANpPUMEp, JHMOO CEMSH U
KOpHEH Moj 3emieil B TeueHue qHA, TM00 KOpHEH M/MIM BCXOM0B HOYBIO. ISl CEMbCKOTO XO3sHCTBA NPUHECIIO
05l OONBIIYIO MOJB3Y MOBHIICHUE YPOXKAHHOCTH 32 CHET ONTUMM3AIMU 00pabOTKM € NMOMOIIBIO KOMITIO3UTOB
IJTMKaHOB CEMSIH, NIIOJIOB, IIBETOB, HEKTApa COKa, MEPBUYHBIX NPOAYKTOB (hoTOCHHTE3a, KOPHEH, cTebielt u/umu
CTBOJIOB, TO €CTh IIYyTEM HAHECCHHUS Ha BCXOJbI W/UIM KOPHU 3TUX HOBBIX CUCTEM. B COBOKYMHOCTH, NpUMEHE-
HHE KOMITO3MTOB ITTMKAHOB /IS TOCTHXKEHHUS TOJIOKHUTENBHOTO 3¢ deKTa peatn3yercs ¢ TOMOIIBIO PACKPHITHIX B
U300pETEHUU BAPHAHTOB OCYILECTBICHUS.

B otmmume oT (HOTOCHHTE3UPYIOMIMX JIMCTHEB CEMEHA SBIIAIOTCS IMOJHOCTHIO PECTIUPATOPHBIMU. Benenct-
BHE 3TOr0 YCKOPEHME MPOPACTAHUA CEMSH JOCTUIajIoCh B Pe3yIbTaTe HAHECCHUS Ha HUX YPE3BBIYAMHO HM3KHX
103 GC 1o cpaBHEHHUIO € PEryIMPOBAHUEM OOPAa30BAHUS NMUTATEIBHBIX BellecTB. OTBETHBIE PEAKIMU pOCTa Ha
PaHHUX CTAAUSIX MPU NPUMEHEHUH pa3/ieIbHbIX KOMIIOHEHTOB CPABHUBAIM C MPUMEHEHHEM KoMIuiekcHbIX GC,
U MIPOBOAMIM aHATH3 PE3YNbTATOB HA CTATUCTUYECKYIO 3HAYUMOCTH CPAaBHUBAEMBIX CPETHMX 3HA4eHHH. Bputo
YETKO MOKA3aHO, YTO pa3AcibHble KOMIOHEHTH HEe paboTaloT, HO BMECTE OHH BHOCHIIM CBOH BKJIaa B OOIIYIO
sddexTuBHOCTE. Kpome TOro, KoOpAMHALMOHHBIE COEAUHEHHS NEPEXOAHOr0 METAIA> 10 BAPUAHTY OCYIIECT-
BIICHHS, KOTOPBIE BKIIOUANH MOTHbIA HaGOp d-IepeXoaHbIX METAMIOB | YIyUIIATH XapAKTEPUCTUKN KOMIIO3HT-
HBIX NPENaparTos.

JlpIxaHue 3aBUCHUT OT AoCcTynHOro kuciopona (O,), u mocrynnenue O, YCUIMBAIM NMYTEM COBMECTHOIO
HAaHECEHUS MJIM )K€ NMyTeM 00pabOTKM CENbCKOXO3AHCTBEHHBIX KYIbTYp ¢ noMousio GC mns noeimenust O,.
Hanpapnennoe nosbinieHue O, B KOHKPETHBIX MECTaX, B YACTHOCTH, B KOPHAX UM CeMeHaX, Gonee 3heKTUBHO
JOCTHUTrajaoch B MOJEBBIX YCIOBUSAX MyTeM NpuMeHeHU O,-TeHepUPYIOMINX COCIUMHECHUIM, TAKMX KaK MEPOKCU/IBI.
[Toaxonsmue Hegoporue nepokcuas! BkiarouaroT HyO, n nepokcuasl kapbamMuaa, Mpyu 3TOM XOpOIIO W3BECTHEIE
O,-reHepUpyIOIMEe rPaHYTUPOBAaHHbBIC coequHeHus, Takue kak Ca0, u/unu Mg0O,, MeIeHHO BhIcBOOO ) 1amu O,
npu 00paboTKE CEIbCKOXO03SMHCTBEHHBIX KynbTyp ¢ nomomipio GC. CaO, nu MgO, obecneunBanyu coznanue 060-
raimeHHbIX Op OKpYKaroluxX cpell, KOTOpble MOAACPKHUBATY JbIXaHUE, B YACTHOCTHU, TPU HAHECEHUH Ha ceMeHa
UM KOPHHU B KaYE€CTBE OT/ENBHBIX UCTOUHHKOB KUCIIOPO/a B COUETAHUY € IpEnapaTaMy M0 BapUAHTy OCYIECT-
BreHHUs. [lepokcuasl mpeaAcTaBnAoT co6oii Op-reHepUpyIoUe KOMIOHEHTHI, KOTOPbIE MOTYT OBITH BBEICHBI B
CyXHe MpenapaTsl, HO NPEIIOUTHTENBHO, YTOOB! UX XPaHHIM M HAHOCHIIM Ha PACTEHHUE /10, BO BPEMS MIIM TOCIIE
o6pabotkn ¢ mnomomplo GC. Ilepokcuapl MMEIOT TEHJACHIMIO JeCTabMIM3MpoBaTh M pasiarate GC-
KOHIICHTPATHI, COKpaIlas B pe3ylbTaTe CPOK UX XpaHEHHUS.

[IpuBOMMEIil B KaueCTBE MPUMEpPa Cocod COBMECTHOTO NPUMEHEHHUS I reHepupoBaHus O, 3akmoyancs
B crenyronieM. Jlo o6paborku ¢ nomorusto GC, xunkuit HyO,, 10-100 r rpanyiupoBannoro CaO, w/um MgO,
BBOJMIIM B NMOuBY Ha rmy6uny 15-30 cm mpu pacxone S50 kr/ra B nepuoa Beretanuu, u/umu pactsop 10-20 r/a
BBO/IMJIM C NIEPEMEIIMBAHUEM B 3AJIMBOYHBIE CPE/BI MM MTOCATOYHEBIE SMKHU B IouBe nepen nepecaakoid. GC Ha-
HOCHJIM TYTEM MOJIKOPMKH B MEXIYPSAbE HIM OPOIICHUS OOpBI3TUBaHUEM Ha (DOTOCUHTE3UPYIONIMHA OPraHUu3M
Ha TOil ’Ke caMoii NoceBHOM mIomaau. 3areM, nocie 06paboTku pacteHus ¢ nomompio GC, nepokcua MesIeHHO
BBICBOOOXK 1A O,, ycuiamuBas abixaHue B couetaHuu ¢ aeitctBusMu GC. Moxer OBITh OCYIIECTBIECHO BBEJCHHUE
razoo0paznoro O,, IIaBHBEIM 00pa3oM, MyTeM 0apOOTHUPOBAHUS Hepe3 )KUAKUE CPEbI 10 HachimeHus. CoBMeCT-
Hoe mpuMeHeHne O,-reHepaTopoB ¢ KOMIIO3UTAMU INIMKAaHOB /1aBallo CHHEpreTuueckuit 3 dekT, yTo NpuBOANIO
K YBEJTMUEHHIO YPOXKAHHOCTH.

B ycnoBusx, koraa coaepxkanue O, He MOXKET OBbITh MOBBIIICHO, IPUMEHSAIUCH aTbTEPHATUBHBIE CIOCOOHI
CO3/1aHUA CNOCOOCTBYIOMIECH NBIXaHUIO CPElbl, B KOTOPOH (DOTOCHHTE3UPYIOIIME OPTraHU3MBI ITOJIBEPraloOTCS
KyapTuBanuu. Tak, Hanmpumep, 00paboTka KOMIIO3UTAMH T'TMKaHOB NPOBOMIACH B COYETAHHU C BO3/ICHCTBUEM
Ha KYyJIbTYPHl YCKOPUTENEH IbIXaHUs NUOO MyTeM MX A06aBiIeHHs, TMO0 MyTeM BKIIOYEHUS B KOMIO3UTHI [IH-
KaHOB. YCKOPHUTEIH AbIXaHHUs BBIOMPAIM U3 CIACAYIOMHUX pearcHToB: 1P, Takue kxak, Hanpumep, conu dhocdopHoit
KHCIIOTBI, Takue kak gocdarsl aMMOHMS, Kanus U Hatpus; raudocdarsr, Takue xak Gly-docdarsl, Takue kak
Glc-docdarsr u Man-docdarsr, Gle,-pocdarsr, Takue kak ManHOOHO3a-hocdarsl, caxapo3a-pocdarsl, Tperaio-
30-hocdarthl u kCUI00M03a-PochaThl; PEryIsATOPLl POCTA PACTCHUI, TAKUE KaK aYKCHHBL, U IIaBEICBOYKCYCHAs,
AKOHMTOBAs, TUMOHHAA, HyMapoBas, IIyTapoBas, 10J04YHAs U SHTAPHAS KUCIOTHL. Y NOMSHYTHIC BBIILIE KUCIOTHI
TAKXKE CIYXKAT B KAYECTBE AHUOHHBIX KOMITIOHEHTOB KOOPJMHAIMOHHBIX COCAMHEHUH, NOOABIAEMBIX TPH MUHHU-
MaJIbHOM COOTHOIICHUM aHHOH : KaTuoH 10:1.

MarepHaiabsl M METObI

HccnenoBanu OTBETHBIC peaklMy MPU BO3ACHCTBUY Pa3TUUHbIX KOMIIOHEHTOB KOMITO3UTHBIX MPENapaToB
Ha NpopacTaHUE M Ha4aJbHBIH POCT TUrMOpUIHON caxapHO# kykypy3bsl Burpee Sweet Comn cv. Bi-Licious Hy-
brid. Dkcnpecc-uccne10BaHusS POCcTa BCXO0B MPOBO/IUIH € UCIIOIH30BAaHUEM THIPOTIOHHOTO KYJIHTHBUPOBAHMS,
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IpU KOTOPBIX BOAHBIE CPEIbI CTEPUIIM30BATIM M oxJaxaanu. Ilepen ob6paboTkoH, ceMeHa MPOBEPSIU C LEIBIO
UCKITIOUEHHS CIHMIIKOM KPYIHBIX, MEJKHX MIIM MOBPEXACHHBIX ceMsH. PacTeHus BBIAEpkMBATIM B TEMHOTE /I
apixanus mpu 30°C. PoBHO 48 ceMsH BBICEBAIM B CTEPHIBHYIO OTHOPA30BYIO MIACTHKOBYIO Hamky Iletpu aua-
MeTpoM 15 cM Ha KpyXkax U3 BaTMAaHCKOH OyMaru, CMOYEHHOI KOHTPOJIBHBIM ITUTATECIBHBIM BEIIECTBOM HITH
pacTBopamMu s 00paboTku. Yucno permiukanuii paBHAIOCH 8 Ha oqHY 00paboTky (n=8). dakT mpopacTanus
OTIPECAIN 10 OOHAPYKEHUIO MOSABICHUS NEPBUYHBIX KOopemkoB y 50% KoHTponbHBIX ceMsH uyepe3 30 4. Pac-
TBOPBI U1 00pabOTKM U KOHTPOJBHBIE PACTBOPH! FOTOBHUIIM NMYTEM PACTBOPEHUS NMUTATEIBHBIX BEIIECTB B ACHO-
HM3MPOBAHHOW CBEPXYUCTOH Boje. BMecTo cocynoB M MEmIaNoK M3 HEp)KABEIONIEH CTalM UCMONB30BATIH IUIa-
CTHKOBYIO TaGOPATOPHYIO TOCYAY A/ IPEIOTBPAIICHUS OMaaHus B pacTBOPs! Ni*™ it Apyrux Meramios. Bia-
UMHBIE 3arpA3HEHUS O/THUX NMUTATEIBHBIX BEIICCTB APYTMMH MTUTATEIBHBIMU BEIIECTBAMH MPEAOTBPAIATH M-
TEM YTHJIM3AalIMM ITUIACTMAcCOBOH 1a00paTOPHON NMOCYABI Cpa3y MOCHE HCIOIb30BaHMA. MCXOMHBIE PacTBOPEI
TOTOBHJIHM U3 XUMHYECKU YUCTHIX COEAMHEHUH. McX0oMHbIe BOAHBIE PACTBOPHI MNIMKaHOB 1 npurorosiaeHus GC
B 3TOM HCCIEI0BaHHU coaepkanu 1-15% nernuko3uaupoBaHHBIX TNIMKAaHOB Man,, KOTOpBIE MOIYYaId MyTEM
aneroiaM3a Mykd u3 miuoaa ¢durenedaca B CMecH yKCycHas KMCIIOTA:yYKCYCHBIH aHTHAPHI.CEpHAs KHUCIOTa
25:25:1. PactBops! 0,0001-5% Ca®” u nepexomnsix Meramios Fe?*, Mn®", Zn®*, Co”™ u Ni*" (0603HauaeMBbIX co-
KpamieHHo kak Cat) moimydanu myTeM KOMILIekcooOpa3oBaHus B cMecu 1 MM nurtpara, S MM Mamata u | MM
CyknuHaTa, 0603HauaeMbIx cokpameHHo CMS. GC npuMensu npu koHueHtparmuu 10 MmxM Man,. Conu Ca- u
Mn-EDTA npeacraBisior coboil cBsi3aHHbIe HOHBI, 0003HauaeMble cokpamieHHo EDTA. JIpyrue npumensemsie
KOHIICHTpaluu cocTapasinud | MkM Man; u 100 MkM Man;. Man;-CatCMS npuroraBnuBaau BMeCTe ¢ KOOPIH-
HALHOHHBIMU COCAHHCHUAMH MIEPEXONHBIX MeTamtoB”  Cat-CMS ams cpaBuenns ¢ Man,-EDTA u apyrumu no-
J106HBIMU. BOy HCIIOIB30BaIN B KAUECTBE OTPUIATEILHOTO KOHTPOIA.
PesyabTarsl

Kaxk nokazano B Ta0:n. 2, ceMeHa KyKypy3bl, 00paboTaHHBIE ¢ TOMOIIBI0 koMno3uTta riaukana GC, nmokasa-
JIU BBICOKO 3HAYMMOE YCKOPCHHUE CPETHUX 3HAYCHUI KomuuecTBa npopactanuil (p=0,000) mo cpaBHEHUIO € OT-
JCTIbHBIMU KoMnoHeHTaMH, Cat, rmukanom, CMS, ucnons3yeMbiMu B oauHOYKY. KomuuecTBa npopacTaHuil B
cyyae CMS, raukanoB u Cat ObIIM TaKMMH XK€, KaK U B CIIyHYae BOJBI, U HE OOHAPY)KUBAIOCh HUKAKUX pa3iy-
yuit Mexay Bonoi u Cat. Komnosur riukana GC co BceMH BXOAAIIMMY B HEIO KOMIIOHEHTaMHU MOKa3bIBal 3HA-
ypmoe yrnyumenue no cpaBHeHuio ¢ G-EDTA. Komnosut rnukana GC nokassiBan HE3HAYMTEIHHOE 3HAYMMOE
YIYYIIIEHUE N0 CPAaBHEHUIO C UCIIOIb30BaHUEM IinkaHa BMecTe ¢ CaMn-CMS, uTo ykaspIBaeT Ha TO, 4TO BCE
Cat nossimany 3¢ dextuBHOCTs GC B 60IIbIIEH CTENEHH, YEM CBA3aHHBIC MOHEIL. TakuM obpa3om, kak Cat, Tak u
CMS B xomno3ure riukana GC cnoco6cTBoBaIM npopacTaHuio. KpoMe Toro, KOMIO3UTHBIE NpENapaTsl, B KO-
TOPBIX TIMKAHBI OBLTH 3aMEHEHBI Ha Man; umu Man; ¢ Cat CMS, moka3pIBaiu 3HAYMMOE YIYHIICHUE TpopacTa-
HMS 110 CPaBHEHHIO C npenapaTaMu Man; uiu Mans co cBi3aHHBIMUM MOHaMu H coaiMu EDTA, xotopeie He yeu-
JIMBAJIH JIbIXaHHUE.

BriBoabl

B cnyuae komno3ura rnmukana GC co BceMM BXOASIIMMH B HErO KOMIIOHEHTAMHU, KOMIIOHEHTHI OKa3bIBAIH
TMOJIOKUTEILHOE BIMSHUE HA JABIXaHUE U POCT, OJHAKO, HANPOTHB, IPUMEHAEMBIE Pa3ACIbHO HHIMBHIYAIbHEIE
KOMIIOHEHTHI He faBamu dddexta. IT0MHbIA KOMIIEKT MepeXoaHbIX MeTawios” B Cat, B YACTHOCTH, B KOODIH-
HAIHOHHBIX COCAMHEHUAX MEPEXOMHBIX MeTamior” CMS, 3HAYMMO yIydIIam XapakTEepPUCTUKM MPOAYKTA MO
CPaBHEHUIO C COCTaBAMH CO CBA3aHHBLIMU MOHaMH. BBIOOp MOAXOAAMIMX aHHOHHBIX KOMIIOHEHTOB /I8 KOOPAHU-
HAIHOHHBIX COCAMHEHMIT TIEPEXOTHBIX METATIOB ", KOTOpbIe 0GIEryany AbIXaHHe, 3HAYMMO YIYUIIAT XapaKTe-
puctuku kommno3ura riaukana GC no cpaBuenuro ¢ EDTA, xotopas He obnmanana takuM addexrom. Ilpumeya-
TEIHHO, YTO aKTUBHOCTH KOMIIO3UTOB ITMKaHOB U Man; ObUTa Ha NMOPAAOK BBIIIE aKTUBHOCTH KoMIo3uTa Man;,
4TO MPOSIBIISIIOCH NTPOPACTAHUEM CEMSH NPH ropaszno 0oiee HU3KHUX /103aX 000MX KOMIIO3UTOB, 10 CPABHEHHUIO C
KOoMNo3uToM Man;. beiso 06Hapy»eHo, 4TO NPUMEHEHUE KOMITIO3UTOB ITPUBOHUT K 3HAUMTENBHBIM YIIYUIICHUAM
npenapatoB Man; 1 Man;, 4TO SBISAETCS HEOXUIAHHBIM PE3YIbTATOM HCCIEA0BAHUI. A UMEHHO, IPUMEHEHHUE
KOMI03UTOB rukana GC ¢ aIKMIAMHIHBIME KOOPIMHAIMOHHBIME COCAMHCHHAMH TEPEXOIHBIX METAIOB
nociie NPOpacTaHUs CEMSH NMPHUBOIUIO K HAKOIUIEHHMIO NEPBUYHBIX MPOAYKTOB (JOTOCHHTE3A, B YACTHOCTH, B
OKpYXaloIieH cpele ¢ MOHMKXEHHBIM INaplUaIbHBIM JAaBICHHEM Kucioposaa. Hanpumep, npumenenne GC-
CaMnEDDHA 3a 1 neaento 1o cOopa JTHCTHEB cajaTa-IaTyka MPUBOIMIO K OOIbIIEMY 3HAYCHHUIO TPAYCOB I10
mkaite bpukca, uem B ciayyae komnosuta rinukaHa GC co BCEMH BXOASAIIMMH B HErO KOMIIOHEHTAMH M KOH-
TPOJIBHBIX BEIIECTB.

Tabmuna 2. Bo3ae#icTBe KOMIOHEHTOB NPENApaToB Ha NPOPAacTaHUE KYKYpY3bl MTOKA3ajo, YTO KOMMO3HU-
Tl TJTMKAHOB CO BCEMH BXO/AIIMMH B HMX KOMIIOHEHTAMH MMEIOT Haunmydiue (yHKIMOHAIBHBIE XapaKTepH-
ctukd. CTaTHCTHYECKAs 3HAUUMOCTD Pa3IMuMil MEXy CPETHUMH MTOKA3aTENAMH NTPOPOCIIMX CEMSH, BBIPAICH-
HBIX IpU 00paboTKEe pa3IMYHBIMU KOMIIOHEHTAMH, 10 CPABHEHHUIO € 00paboTKO# YHUGUIMPOBAHHBIM KOMIO3HU-
TOM IIMKAHA COCTABIIATA MpHUBEACHHbIC B Tabmuue 3uauenus, rae Cat=mexenatupoBannsie Ca’” Fe*, Mn™,
Zn*", Co®* u Ni*"; CMS=uurpar, manar, cykunsar; EDTA=comn Ca-EDTA+comt Mn-EDTA; GC=GC Cat-
CMS; G-CaMnCMS=rmukan i Ca’*-Mn’"-CMS; noacuer=cpeauee 4HCIO MPOPOCHIMX CEMSAH; N=8 1A BCEX
perMKalui ¥ p=CTaTUCTUUECKAsd 3HAYUMOCTb.
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CpaBHUBaeMble MeTOOH O0paboTKU lloocuer »
GC mpoTue IJIMKaHa 46 mpotuB 23 0,000
GC npotue CMS 46 npoTuB 23 0,000
GC npotuB Cat 46 npoTuB 23 0,000
Cat npoTuB BOXOEH 23 npotur 23 0,601
GC npotuB G-EDTA 46 ONpoTuUB 36 0,043
GC npotmB G-CaMnCMS 46 npotuB 38 0,054
Man;CatCMS npotuB Man;EDTA 39 npotusB 27 0,025
Man;CatCMS npoTtue Man;EDTA 45 npoTtuB 29 0,016

KoncepBaHTBbI 1J151 :KMIKMX KOHLIEHTPATOB

YacTo sIBIsIeTCS BHITOJHBIM ITPOM3BOAMTH MPOAYKTHI KOMIIO3UTa riiMkaHa B popme 10 ppm - 30% koHuEeH-
TPaToB, KOTOPBIE MOXHO TPAHCIIOPTUPOBATh B CYXOH MM XXKUAKOH hopMe U, KpOME TOro, XpaHUTh B XOJIOJHbIX,
CYXMX, TEMHBIX YCJIOBHSIX, HO AJISI OPraHUUYECKUX COEAMHEHHH, KOTOpbIE BXOJAT B COCTaB KOMIO3UTOB IIMKa-
HOB, SBIISIETCA NMPHCYILEM TO, YTO KOMILIEKC MOTPEOIISIICS pa3sIMUHBIMH U Pa3HOOOPa3HBIMM MUKpOOaMH, a Tak-
JKe KJIEeTKaMu pacTeHui. [103ToMy NOMKHBI MPUHMMATBCS MEPBI A NPEAOXPAHEHUS] KOMIO3ULUI OT MOPYH,
0COOCHHO BOJHBIX NMPOAYKTOB. B ciyuae XxpaHeHHs, OCOOCHHO KHAKHX KOMIO3MIMH, B COCTaB MOTYT OBITH
BKJTIOYEHBl MOAXOASILINE KOHCEPBAHTHI JUIS TOBBIIIEHHA CTAaOMIBHOCTH NPOLYKTOB. Bblmyckaemsle NMpoMBbIL-
JIEHHOCTBIO KOHCEPBAHThI BKIIOUAIOT OMOLMABI U TEPMULIMIBI, TaKHE KaK, HalIpUMep, NEPOKCHUIbI, THIIOXTOPHUTHI
HaTpHsl, OTOENHBAIOIIME BEIIECTBA, KUCIOTHI, OCHOBAHHS, OKUCIIMTENH, BRICBOOOKAAONIHE (hOpMabIeru]] KOH-
CEpBaHThI, Takue Kak 1,3-AUMETUIION-5,5-TUMETUIITHIaHTONH, KBaTepHUii-15, OpOHOMOJ, THA30IUIUHUIT MOYe-
BUHA, Na-ruJpOKCUMETWITIIMIMHAT, cepedpo, aleraT MeJad, NepMaHIraHaThl, JUHUHTPOMOPQOIHHDI, (HEHOJIbHbIE
COEIMHEHHs], Takue Kak 4-xiop-3-MeTuiadeHon U 2-peHuadpeHoT, THA30THHOHBI U NPeANOYTHTEIbHbIE H30THA-
3ouHOHHI (IT), Takue kak GeH30M30THA30MMHOHEI (BIT), METHIICXJTOPH30THA3OIHHOHBI U METHIIH30THA30JIMHO-
Hbl (MIT). IT npencraBnseT co060i pacTUTENBHBIH MPOTHBOMUKPOOHBIN Mpenapar, IPUMEHSIEMbIH B KOHIICHTPA-
uusix B auanasone 1-800 ppm. KoHcepBaHTBI peKOMEHAYETCSl Ul BBEICHUSI B COCTAB UJIKHX KOHLIEHTPAaTOB
KOMIIO3UTOB INIMKaHa B JHana3oHe KOHIEHTpalluii, yKa3aHHBIX Ha 3THKeTKaX, oT 1 ppm 1o 1%. Hanpumep, BIT
6611 Ge30macHbIM U 3GGEKTUBHBIM NP COJIEPKAHUU €r0 B XHJKHMX KOHLEHTpaTax B quama3zoHe ot 50 mo 750
ppm, npeanouturensHo, oT 100 mo 300 ppm. Takum o6pa3zom, XKUIKUI Npenapar KOMIO3UTA ITMKaHAa MOXET
OBITH CMENIaH C JTIOOBIM NMPOTHBOMUKPOOHBIM CPEACTBOM, W 3THU CPEJCTBA IOJDKHBI OBITh BBIOpPAaHBI U3 PacTH-
TEJIbHBIX KOHCEPBAHTOB B COOTBETCTBHM C PACKPBITBIMH B M300pETEHHM BapHaHTaMH OCYIIECTBIEHHS. B mpo-
JyKT€ KOMITO3UTa TJIMKaHa, MPEACTABISIONIEr0 COO0H KOHIEHTPAT KOMIIO3UIMHU ¢ cofepxanueM ot 10 ppm 1o
30% koMIo3uTa IJIMKaHa I pa30aBiIeHHs Nepell HAHECEHHEM Ha KyJIbTYpbl (POTOCHHTE3UPYIOIMX OPTaHU3MOB
JUISL TIOBBIIICHUS. UX YPOXKaHOCTH, MOIXOISIIMH KOHLUEHTPAT BKIIIOYAET OJUH MM 00Jiee AErTHKO3UIMPOBaH-
HBIX TVIMKAaHOB B JIMana3oHe KOHLeHTpauui oT 1 ppm no 20% v oqHO min Gosee KOOPAMHALMOHHBIX COEMHE-
HHUI MepexoaHbIX Merannos’’ B auamasoHe KoHLeHTpauuit oT 1 ppm 10 10% U KOHCEpBAaHT B JUANA30HE KOH-
ueHTpauuit ot 50 ppm 10 1% no macce.

B3siThIil B KaYecTBe NPUMEPa KOHCEPBAHT COXPAHACT AKTHBHOCTh KOMIIO3MTOB ITHKAHOB

CpaBHMBaIM BIMSHHE KOHCEPBAHTOB Ha aKTMBHOCTH KOMITO3HTOB I''THKAHOB B KQ4ECTBE PETYJISITOPOB POC-
Ta pacTeHMH. B 3kcrnepumMeHTax KOJMYECTBEHHO OLICHMBAJIM pOCT KOpHEH. Pe3ynbTaThl mokasanu, 4TO aKTHB-
HOCTb NPENAapaToB C KOHCEPBAHTAMM COXPAHSANACh TOCJIE XPAaHEHUS B TEUEHHE OJHOrO Mecsaua. B oTanume or
3TOro npenaparsl 6€3 KOHCEPBAHTOB TEPSIIH CBOKO AKTUBHOCTb.

MaTepuaabl U MeTOABI

HccnenoBany pocT KOpHeH Ha paHHEH CTaJuM BCXOMOB JIMCTOBOH cBekibl (Beta vulgaris subspecies cicla
L., cultivar "Fordhook® Giant") Ha oTBeTHYI0 peakuuio npu 06paborke Komnosuramu rivkaHos (GC), momoin-
HEHHBIX KoHcepBaHTOM BIT. B mpenBapuTenbHbIX SKCIEpUMEHTaX ObUIM MCKIIIOUEHBI KOHCEPBAHTHI, KOTOPbIC
UMEHU y3KUH CNIEKTP NPOTUBOMHUKPOOHOrO AEHCTBUS, HE MOAXOAWUIH AJISl UCMOIb30BAHUS B MUILEBBIX NMPOAYK-
Tax WX KOTOpble OBUIM TOKCHUYHBIMU VISl PAaCTEHHH B JMana3oHe MPOTHBOMHUKPOOHBIX 103. KopHH BCX00B M-
CTOBOI1 CBEKJIbI IEMOHCTPUPOBAIM OTBETHBIE PEAKIIMU [0 YBETMUYEHHIO POCTa B JUIMHY B TEUEHHE HEJEIH HaHe-
ceHus GC ¥ 3TO COrnacoBbIBAIOCH C YBETMYEHHSIMHU MAcChl. bbll BoIOpaH pa3BeTBIEHHbIH N-CBsI3aHHbIH INIHKaH,
100 ppt mermuko3unupoBaHHoro Man;GlcNAc,, U1 moTydeHust cMecH KOMITO3UTa IJIMKaHa MyTeM NepeMelIn-
BaHMsA B Boge. KpoMe Toro, KOMHo3uT riiMKaHa NpUroTaBIHBaIH [TyTEM MEPEMELINBAHNS AHHOHHOTO KOMITOHEH-
Ta 5 mMM 5106704HOH KHCIIOTHI B BOJHOM PacTBOPE INIMKaHA C BOAOPACTBOPUMBIMI HUTPATHBIMH COJISIMU METall-
ma™*, uTo naBajno B pesynbTaTe 5 MM KOOPIMHAIMOHHOTO COEIMHEHHsS ManaTa NMepexoHOro MeTamma’ ¢ CO-
nepxannem 1-5 ppm Ca’* u nepexomupix Metamio 1-3 ppm Fe', 0,1-0,5 ppm Mn”", 0,2-1 ppm Zn**, 0,01-0,1
ppb Co>* 1 0,001-0,01 ppb Ni**. U3 IT MPOTUBOMHKPOOHBIX BENIECTB BbhIOMpanu koHcepBaHT Proxel™ GXL u
HCIOJIB30BANIM €r0 NPH MPHTOTOBIEHHH NPOAYKTOB JKHIKHX KOHIEHTpaToB oT 1 ppm no 30% ans xpaHeHus B
Juana3oHe KOHUEeHTpauuil koHcepBanTta 100-200 ppm. [Ipenapatel xpaHunu B TeueHue Mecsua npu 35°C nepen
ucnbiTanieM. KOHLIEHTpUpOBaHHBIE Npenaparsl pa3daBisiid B HEOOXOJMMOM 00BbEMe BOABI HEMOCPEACTBEHHO
nepex o0paboOTKOH BCXOJ0B. B pacTBOpBI BBOAMIM XUMHUYECKH YHCTBIE COCIMHEHHS OPYrux TpeOyeMbIx aie-
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MEHTOB.

DKCIpecc-uCcClieIoBaHusl POCTa KOPHEH OCHOBBIBAJIMCH Ha MOAM(MHUMPOBAHHBIX METOJAaX YIOMSHYTOTO
BBIIIIE THAPOTIOHHOTO KYJIbTHBHPOBAHMS Ha YBIAKHEHHBIX KPY)KKax M3 BaTMaHCKoH Oymarn Whatman 598 Seed
Culture, 1 pacTBOpBI 111 06PaOOTKH U BOJIHBIC CPEAbl HE CTCPHIIM30BANIN Mepea MPUMEHEHHEM. Macchl KopHeH
B MIJITUTPaMMax ONpeAessUTd ITyTeM B3BELIMBAHUS Ha IMOBEPEHHBIX IMUMPOBHIX Becax Mettler. Micnonp3yemas B
n300peTeHNH TEPMHUHOJIOTHS 0003HaYaeT HEMPUMEHEHNE WM NIPHUMEHEHHE MUTATeIbHBIX BEIIECTB CIEIYIOIINM
obpazom: GC=10 MkM komno3ura riukana 6e3 [T, GC-IT=GC c IT; Man;=100 MmxM Man,-GC 6e3 IT, Man,-
IT=Man,-GC c IT; MG=375 MM metun-D-Glc;-GC 6e3 IT, MG-IT=MG c IT; Man;=1 MkM Man;-GC 6e3 IT,
Man;-IT=Man;-GC c IT.

KoHcepBaHTBI COXpPaHAIOT aKTUBHOCTH HAXOSIIIUXCS HA XPAHEHUHM NPeNapaToB

[Tpu 0OpaboTKe Mocie NpopacTaHusi BCX0/I0B JHCTOBOH CBEKJIBI KOMIIO3UTOM IJIMKaHa 0e3 KOHCEepBaHTa,
€ro akTUBHOCTH OblUIa B JBa pa3a MEHblE aKTHUBHOCTH TOro ke camoro rnpenapara ¢ IT. Pesynbratel B BUIe
CpeOHHX 3HaueHWHtTcTaHmapTHas norpemrHocTh (SE) mpencrasiensl B Tadn. 3. YaBoenue (2X) KOHUEHTpaUHUU
npenaparoB koMmnosuta 6e3 I'T npuBoanio k 6osiee BLICOKOH Macce KOpHEHl [0 CpaBHEHHIO ¢ KOHTPOJIEM, HO TIPH
20% CHIDKEHHM MAacChl 10 CpaBHEHHIO 1X KOHIEHTpauusaMu kommno3uta riukana ¢ [T. [Ipenaparsr 6e3 koHCcep-
BaHTa TEPSUIM, 110 MEHbLIEH Mepe, NTOJIOBUHY X aKTHUBHOCTH nocie 1 mecsaua xpaHeHus. CoxpaHEeHUE UCXOAHON
akTUBHOCTH mpenapatoB GC ¢ KOHCEpBaHTaMH JEMOHCTPHPYET YETKO BBIPAXXEHHOE YIydIlIeHHE BCEX MPOAYK-
TOB, KOTOPBIE OJDKHBI XPAHUTHCS 10 UX MPOAAXKH KOHEUHBIM NOTPEOUTENSIM U 10 UX MPHUMEHEHHS.

Tabnuna 3. BiusHue KOMIIO3UTOB, COIEPKAIIMX WM HE cojJiepkammx koHcepBaHT IT, Ha pocT kopHe#
BCXOJIOB JIHCTOBOH CBEKJIBI XapaKTepU3yeTcs B Tabmuie maccoil kopHei. [IpenapaTel uccienoBanu mocie 1 me-
csila XpaHeHus, u mpemnapatsl ¢ IT nemoHcTpupoBanu GoJiee BBICOKHE pe3ynbTaThl, dyeM mpenapartsl 6e3 IT.
CpenHue BeTMYMHBI Macchl KOpHEH B ciydyae npemnapatoB 6e3 IT ObUIM 3KBHBaJEHTHBI pe3ysibTaTaM B Cilydae
BOJIbI B KAY€CTBEC KOHTPOJIA. Benuuunbr NpeaACTaBJIAOT coboit Cp€aAHEC 3HAYCHUA I/I3MepeHHOI71 B MUJIJTUTpaMMax
(mr) maccol kopHeitcrangaptHast norpemHocTs (SE). Coxpamenus: GC=GC 6e3 IT, GC-IT=GC c IT; u tak
nanee. Man;=Man,;-GC; MG=metun-D-GIC;-GC; Man;=Man;-GC.

OBpaboTka CpenHee 3HaueHue * SE (Mr)
GC-IT 12 £ 0,3
Man;-IT 12 + 0,4
Man;-IT 11 + 0,5
MG-IT 11 £ 0,6
2X GC 10 £ 0,5
2X Mans; 10 £+ 0,6
GC 8 + 0,4
Mans; 8 + 0,5
Man; 8 £+ 0,6
MG 8 + 0,6
Boma 8 £0,5

B npumepe, nzoOpaxkxeHHOM Ha ¢ur. 1, KJIeTka pacTeHHs! oJBeprajiach BO3JIeHCTBHIO pacTBOpa KOMIIO3UTA
IJIMKaHa, KOTOPBIM J0CTaBIsIICS BHYTPh KJIETKH. B coorBeTcTBHM ¢ adpUHHOCTBIO U CIeU(UUHOCTBIO CBSI3bI-
BaHMsI IIIMKONPOTEHHA, KOMIIO3UT INIMKaHa BHITECHSUT IIEPBUYHBIE TPOAYKTHI OTOCHHTE3a U3 XpaHWIIMILA, Jieast
UX JIOCTYIHBIMH JJIsI NIPOLIECCOB JBbIXaHHs, pOCTa M NPOpacTaHus. DTOT NepeHaNpaBICHHbIH IMOTOK 3HEPTUU
NPUBOIMI B pe3ybTaTe K COrJIacOBaHHOMY Ooiiee OBICTPOMY MPOPACTaHHUIO, YEM B CIIy4ae C KOHTPOJIBHBIMU
NUTATEIbHBIMU BEIIECTBAMH, HAPSIY C APYTMMH BaXXHBIMH XapaKTePUCTUKAMH.

IMoaxonsuuit METON NIPUTOTOBICHHUS] KOMIIO3UTa IIIMKaHA 3aKJII0YaeTCs B CIEAYIONIEM. B KOHKpETHBIX Ba-
pHaHTax OCYIIECTBJICHUS, KOMIIO3UT IVIMKaHA IPUIOTABIMBATIA C OJHUM MM Oojiee U3 YIOMSHYTHIX BBIIIE ITe-
PexoHbIX MeTamnos”’. [lisi IPHrOTOBICHHMS KOOPAMHALOHHOIO COGIMHEHHS MEPEXOIHOTO METaiia’ , OMH
WM OoJiee COOTBETCTBYIOIIMX aHMOHHBIX KOMIIOHEHTOB, TaKUX Kak, Harpumep, 0,1-5 MM JIMMOHHOH KHCIIOTBHI,
S0JI0YHOM KUCIIOTBI, SHTAPHOM KHCIIOTHI W/UIIH 1[aBEJIEBOYKCYCHOM KHCIIOTHI, 100aBIsUIM U PacTBOPSUIN B BOJIE,
¥ 3aTeM ppb - ppm KOJIMYECTBA MOJXO/AUIMX KOMIOHEHTOB METAIOB’ KOMIOHEHTOB KOOPIHHALIMOHHBIX CO-
e/IMHEHHUIT epexXOIHbIX META/UIOB” IepeMelIMBaii i PACTBOPEHHs B BOAHOM mnperapate. Takum o6pasom,
HATpUMep, 100aBICHHBIME KOMIOHEHTAMH MeTaiIoB ssutuch 1-10 ppm Ca®* 1 0,1-1 ppm Mn*", ouu unn
Gonee u3 1-10 ppm Mg, 1-3 ppm Fe** 1 0,2-1 ppm Zn*", 1 0,01-0,1 ppb Co** 1 0,001-0,01 ppb Ni*". Jlnst oGpa-
30BaHHS COOTBETCTBYIOLIMX KOOPJMHALMOHHBIX COEIMHEHHI MEPEXOHBIX METALIOB. HEOOXOMMMO 06eCTeuH-
BaTh COOTBETCTBYIOIINE COOTHOIICHHS KATHOH TEPEXOJHOTO MeTalla’ :aHHOH, NMO MeHbluel Mmepe, 1:10, u,
NpeANnoYTUTENbHO, 1:25. [IpuroroBieHne KOMMO3UTA IMHKaHA 3aKaHUYUBAJIOCH J0OABICHUEM KOOPIHHALIMOHHBIX
COCIMHEHMIT MePEeXOIHbIX METaIOB. K KOJHYecTBY riimkaHa oT 1 MkM 1o 500 MM. IIpemapatsl, KOTOpbIe
JIOJDKHBI OBUIM XPAHUTBHCS B T€UEHUE OOJiee OJHOro JHS NMepej UX HAaHECEHHWEM Ha pacTeHHMsl, BKIIOYAIH yKa3aH-
HBIC Ha ITUKETKE KOJHMUYECTBa KOHCEPBAHTA LIMPOKOro CHeKTpa aeicTBus, BeiOpanHoro u3 IT, BIT, MIT, runan-
TOMHA U JPYrHX INOJOOHBIX KOHCEPBAaHTOB. METO/ MOXET TaKKe BKIIOYATh CTAJMIO J0OaBIEHHs OJHOTO HIIH

-12 -



040708

foniee MOBEPXHOCTHO-AaKTHBHBIX BEIIECTB/IMYIBIraTOPOB CEIHCKOXO3HCTBEHHOTO HA3HAYEHMS W/UIU APYTHX
arpoHOMMYECKUX N00ABOK/BCIIOMOTaTEIbHBIX BEIIECTB B YKA3aHHBIX HA JTHKETKE KOJIMYECTBAaX, KOTOpHIE MO-
3BOJIAIOT JIOCTHIaTh, MO MEHBIIEH Mepe, KPUTHUECKUX KOHUEHTPAIMHA MUIEII000pa30BaHus, B YACTHOCTH, JUIS
HEKOPHEBOT'O BHECCHHUS.

[Tonxonsmue MOBEPXHOCTHO-AaKTUBHBIE BEIIECTBA M IMYIbraToOphl BKIIOYAIOT aHUOHHEIEC, KATHOHHBIE, He-
MOHHBIE U IBUTTEP-UOHHEBIC ITOBEPXHOCTHO-AKTUBHBIEC BEIIECTBA, HAPUMED, AMUHBI, ITOKCUIIATH ANKUI(EHO-
1108, ocdaTHbIe F3UPHI, MOTHATKHICHOKCHIBI, TOIHATKUICHITIHKOIH, 3¢ upsl nonuokcudtunena (POE) ¢ »xwup-
HeIMH kuciotamu, POE ¢ xupueiMu nurnunepuaamu, POE nomumeps:, POP nomumeps!, PEG nomumepsr, 6en-
KOBBIE NTOBEPXHOCTHO-aKTUBHBIE BEIIECTBA, IPUPHI COPOUTA C >KUPHBIMM KHCIOTAMH, STOKCHIATHI CIIUPTOB,
ITOKCHAATH! 3GUPOB COPOUTA C KUPHBIMU KUCIOTAMH, dTOKCHUIMPOBAHHBIEC ANKUIAMHHBI, YETBEPTUUHBIE aMHU-
HBI, 3TOKCHUJIMPOBAaHHbIE 3(UPHI cOpOUTA, 3aMEIIEHHBIE MOIMCcaXapyu/bl, alKUInoaurioko3uas (APG), APG-
IUTPATHI, ATKUIATITUKO3HU/IBI, TAKME KAaK METHITITIOKO3HU/IBI, aTKMIMAaHHO3UABI, METUIMaHHO3H/IBI, dTHIAlIETOAlIe-
TaThl, N-alleTHITTIOKO3aMUHBI, METJIIYMHUHBI, TTIOKAMHUJBI, JTUMETHITTIOKAMHUHBI, COIOJMMEPHI, CHUIOKCAHBI,
aMHHBI U3 TOBSXKBETO M OApaHbEro xupa M ux cMecH. IIpu HaHeCEHUH KOMIO3UTOB IIMKAHOB Ha JUCTHS, Ipemna-
paT MOXET JOMOJHHUTEIHHO BKIIIOYATh OJUH HIIM Ooyiee BOJHBIX NOBEPXHOCTHO-aKTHBHBIX BELIECTB, M HaHece-
HME TOJIYYEHHOH CMECH Ha JIUCTBY PACTEHHS OCYIIECCTBISIOT MyTEM pa30phI3rUBaHuUs, a9p030IbHOI0 OPOILICHHUS,
MEIIKOKANEIbHOT0 ONPBICKUBAHMS MM 3JEKTPOCTATHYECKUM METOAOM B KOJIMYECTBE NMPUOIM3UTENBHO OT 1 10
100 ramwtonoB (ot 3,78 1o 378 1) Ha akp (4047 M%), mpeanouturensHo, oT 10 1o 80 raxmonos (ot 37,8 10 302.8
1) Ha akp (4047 M)

Cmecu GC ¢ nuTaTenbHBIMH BEIIECTBAMH TOICPKUBAIIH KU3HECTIOCOOHOCTD pacTeHHUH, cr1ocoOCTBOBAIH
Pa3BUTHIO KOPHEBBIX CUCTEM, YCUIIMBAIM POCT PACTCHUS, YIYUIIANM BHEIIHUI BU/ IIBETOYHBIX PACTEHUH, CHO-
cOOCTBOBAIM IUIOJIOHOIICHHUIO M YIYYIIATH BKYC M 3amax IJI0A0B, obecrieuuBas Bo3/eicTBHE, KOTOpoe OBLIO
0COOEHHO BAXXHBIM /IS MOYB M BOABI C ACHUIMTOM NMUTATEIBHBIX BEIIECTB. | TaBHBIC NMEPBUYHBIE AJICMEHTHI
BkmoyaoT N-P-K. I'maBHble BTOpUYHBIE MUTATEIbHBIEC dNIEMEHTH BKIroyaroT Ca, Mg u S. I'1aBHbIE nuTaTens-
Hele Mukpo3aeMeHTh! BitrouatoT B, Cl, Co, Cu, Fe, Mn, Mo, Ni, Si, Na u Zn. [IpernoyruresHble TUTATCILHBIE
BEIIECTBA BHIOMPAIOT HE [UIA TOTO, YTOOBI HCKIIOUUTDH APYTHE NEMEHTHI, HOHBI UM COJH, U, B 3aBUCUMOCTH OT
CUTYallMH, OHU MOTYT OBITH JIOCTYIIHBI B IIOYBE U B BOJE, B HACTHOCTH, B TAKOM M300MIIMM, IPU KOTOPOM IOJI-
KOpPMKa JUIS TIOBBIIICHUS YPOKaHHOCTH HE HYXHA, MO3TOMY, NOJKOPMKY MUTATEIHHBIMU BEIIECTBAMU IIpHME-
HSIOT B COOTBETCTBUH C HOPMAaMH, COTJIACOBAHHBIMU C OpraHaMHU IOCYAapCTBEHHOIO PEryJIUPOBAHUS U KOHTPO-
I B CEIBLCKOM XO3SHCTBE, CIEAyS MHCTPYKUIHUSAM Ha dTUKeTKaX. [oaXoasiue UCTOUHUKH BKIIOHAIOT OOBIYHO
XOpOIIIO U3BECTHBIE COJIM U MUHepansl. Hanpumep, camMblil peanoyTHTENbHEIH BEIOOP MUTATENBHBIX MUKpOJJIE-
MEHTOB ISl KOMIIO3UIMI MoeT BkItouaTh 0,5-5 ppm xenatupoBaHHBIX Fe u/unu Zn ¥ HaHECeHUE MOIXOAAIIE-
ro KOJIMYECTBA NMOJYYEHHOM CMECH Ha OIHO UITH Oonee pacTeHHUH.

®octopcoaepxalee MUTATEIHHOE BEIIECTBO A pACTEHUH MOXET OBITh MOJYYEHO U3 OJTHOTO MIIH Oolee
U3 CIEAYIOIHUX UCTOUHHMKOB: 1P, pocdopnas pyna, pocdopusie kucnotsl, hocharsl, pocdurs!, nupodocdats!,
Steric P, ryano, HaBo3, 3KCTpAKTHl U3 MOPCKUX BOAOPOCIEH, NTHUMI IOMET, OTXOABI PHIOOBOICTBA, NTHIIEBO-
CTBA M )KUBOTHOBOJCTBA M JPYTUE NOA0OHBIE HCTOUYHUKH. OpraHMyecKue UCTOYHUKHU P Kak MpaBUIIO SBIAIOTCS
CIIMIIKOM JIOPOTMMHU I MPUMEHEHUS Ha MOJAX C KOHIEHTpauusMu B auanasoHe 1-20% 1P, onHako mpu KoH-
neHTpanusax Hwke 1% oHM yacTo okaspiBaloTcs 3G (HEKTUBHBIMU B KauecTBE yckopuTeneit apixanus. Opranuye-
CKME MCTOYHMKM P, BKkIrowaBmme, Hanpumep, rnuuepodocdarsl U yoMAHyTHIE Bhie ¢ocdarsl Caxapos uc-
NOJH30BAIH B AMana3oHe koHueHTpanuit ot 0,1 ppm mo 800 ppt.

A30T MOXET OBITh TTOJYUYEH M3 OJHOTO WM Oonee U3 CICAYIOMUX UCTOUHHKOB: HUTPATHBIN N, Takoi kak
a30THas KUCJIOTa U €€ COMM, aMMOHUHHBINA N, Takoi kak aMMHUak, MOueBUHO-aMMOHUEBBIH HUTpat (UAN), HUT-
paT aMMoOHuS, cyabhaT aMMoHus; N MOYEBUHEI, TAaKOH KaKk METUIEHMOYEBHHA, (hOPMabICTHIMOUYEBHHA, MOYeE-
BHHA, MOYEBHHA C HU3KUM H MIPEANOYTHTENBHO NPENEIBbHO HU3KUM COEPKaHUEM kapOaMHUIMOUueBHHBI; N aMu-
HOB/aMHU/1I0B/aMUHO, TAKUX KaK alaHUH, apIMHUH, acllaparuH, acnaprar, IMCTEHH, IITyTaMaT, INIyTaMUH, TIUMIHH,
OpHMTHH, NIPOJMH, CENCHOIMCTENH, TAYPHH, TUPO3HUH, TUCTUAMH, U30JCHIIUH, IEHIIUH, TM3UH, METUOHUH, (EHHU-
JIaTlaHUH, TPEOHHH, TPUNTO(aH, BAIMH; CONHM, TAKME KaK IIIyTaMaT HATPHUS WIIM Kajdus; POU3BOIHBIC; CMECH U
JpYTHE MOTO0OHBIE COCTUHEHUS; U CMECH AMUHOKHUCIIOT; OEJIKH, TAKUE KaK OENKU U3 IITI0TEHOB, KA3¢HHOB, PHIOHI
U KPOBH, TEKCAMUHBI M UX KOMOMHanuu. IIutaTenpHbIe 1eMEHTH METa00NIM3UPOBATIHUCH 10 BCEX OMOXMMUYE-
CKMX KOMIIOHEHTOB, KOMIIOHEHTOB pOCTa, PENPOAYKTUBHBIX H CTPYKTYPHBIX KOMIIOHEHTOB ()OTOCHHTE3UPYIO-
IIIMX OPTraHU3MOB.

[IpuMeHeHNEe KOMIIO3UTOB TNIMKAHOB MPEIOCTABISAET BO3MOXKHOCTH BOCIOIHUTH AC(HUIUT MUTATENBHBIX
BEILICCTB B PACTCHUAX NMYTEM HCIIOJb30BAaHU OAKOBBIX CMECEH MIM MYTEM NPUMEHEHHS NPENapaTroB KOMMO3HU-
TOB I'TMKAHOB ¢ BBIOpaHHBIMU J00aBkaMu. KonuuecTBa mUTATEIBHBIX BEIIECTB /I PACTCHUI HAHOCUIM B COOT-
BETCTBHM C NPHUBEACHHBIMU HA ITUKETKE MAHHBIMHM I'apaHTHHHOIO aHalu3a, IPOBOJMMOI0 OpraHaMM ympasiie-
HMS, IPY MU3BECTHBIX HOpMax pacxoja. [lonkopMka BKIIIOYaIa CTaAMM paCTBOPEHUS KOMIIOHEHTOB MUTATEIBHBIX
BEILIECTB /I pacTEHUH B BOJHOM PacTBOPE C MOTYYEHUEM B PE3YJIbTATE CMECH, BKIIIOUAIOIIEH KOMIO3UTHI IIIH-
kaHoB. Hampumep, B KOHKPETHBIX BapHaHTaX OCYIIECTBJICHUS, B KOMIIO3MUTHI INIMKaHOB a06aBisan 100-2000
ppm N, 50-250 ppm P, 50-2000 ppm K, 1-100 ppm Ca, 1-10 ppm Fe, 0,5-6 ppm Mn u/umu 0,5-5 ppm Zn. Pa3z-
JMYHBIE TPEnapaThl KOMIIO3UTOB IIIMKAHA MOTYT OBITH OTHECEHB! K OMOCTHUMYIIATOPAM pacTeHHH, KOTOpPBIE MO-
I'YT NOBBIIATH 3(PHEKTHBHOCTS UCTIONB30BAHUS MUTATEIBHBIX BEIIECTB PACTCHUAMH, MOBBIIATH YCTOHUYMBOCTD

-13 -



040708

pacTeHuil K abMOTHYECKOMY CTPECCY U YBEIMYMBATH YPOXKAHHOCTh. BHOCTUMYNATOPHI OOBIYHO BKIIOYAIOT MPH-
pOMHBIE TPOAYKTHI, TAKUE KaK, HAIPUMED, PACTEHUS, BOJOPOCIH, META0ONHUTHI Nponecca PepMEHTALMM U METa-
OOITUTHI )KUBOTHBIX OPraHM3MOB, T'YMAThI, IPOAYKTHI XKH3HEACATCIHLHOCTH MUKPOOOB, OMOXMMHUUYECKHE TTPOAYK-
TBHI U IPYTHE NOJOOHBIE IPUPOIHBIE IPOAYKTHL. J{pyrue npenapaTsl KOMIIO3UTOB IIIMKAaHa MOTYT OBITH OTHECE-
HBI K JIMCUTOPAM, KOTOpPBIE OOBIYHO BKJIIOHAIOT NPUPOIHBIE NPOAYKTHI, TAKUE KaK, HATPUMED, BOJOPOCIH, Me-
TabOIUTHI Mponecca GepMEHTAMH 1 METAOOIUTHI )KUBOTHBIX OPraHU3MOB, OeNKH, (PEpMEHTHI, NPOAYKTHI JKHU3-
HEJEATENFHOCTH MUKPOOOB U pyTHE NOX0OHBIE TPUPOIHBIE TPOAYKTHI.

PackpbIThie B H300peTEHUH BapHaHTHl OCYIIECTBICHUS MPUMEHUTEIBHO K CENBbCKOXO03HCTBEHHBIM KYIIb-
TypaM NpeACTaBIAIOT cO00i KOMIIO3UTH! INIMKAHOB, IPUTOTOBIICHHBIE B (hOpME KOMITO3UIIMI, COETUHEHHUS KOTO-
PBIX caMu Mo cebe cayXaT B Ka4eCTBE CPEJICTB /IS KOHTPOIA (POTOCHHTE3UPYIONIMX OPraHU3MOB, B TOM YHCIIE
KUBBIX (DOTOCHHTE3UPYIOIIUX IYKAPHOTOB, U, B 3HAYUTEILHOH Mepe, CEeIbCKOXO03HCTBEHHBIX apXemiIacTUaO-
BBIX PacTeHUil. B CBf3M ¢ 3THUM, KOMIO3UT IIIMKaHA MOXET OBITH COOTBETCTBYIOIIMM O0pa30M NPHUTOTOBIEH C
arpoXMMHMKaTaMHU U UCITIOJIB30BaH B OpME BOTHBIX KOMIIO3HIUIA, KOTOPBIE CIIOCOOCTBYIOT POCTY (DOTOCHHTE3HU-
PYIOIIUX OPraHU3MOB, B HACTHOCTH, BBIPAIIMBAEMBIX IIBETKOBBIX pacTeHUH. PackpbiThie B H300pEeTEHUH CIOCO-
OBl MOTYT OBITH MPUMEHEHBI U OE30MaCHOr0 YCUICHUsS cOATaHCHPOBAHHOIO METabO0IM3Ma IK30T€HHBIX KOM-
MOHEHTOB, KOTOPHIE CIIOCOOCTBYIOT MOBBIIICHUIO YPOXKAaHHOCTH (OTOCHHTE3UPYIOMIMX OPraHu3MoB. Bmecte ¢
TEM OJHOBPEMEHHO, OHM MOT'YT NPEJICTABIATh CO00H CIocOObl NPUMEHEHUS KOMIO3UIMH KOMIO3UTA IITMKaHa
JUISL TIPUHOCAIIUX TOJOXKHUTENIBHBIH 3dekT 00paboTok (OTOCHHTE3UPYIOMMX OPraHU3MOB, KOTOpBIE, KpOME
TOT0, MOTYT OBITH NPOBEAEHBI U1l YCUICHUS HOPMAIbHOTO POCTa M MOBBIIICHHUS KaYeCTBA CEIbCKOXO3SAHCTBEH-
HBIX KYJIBTYP.

He npuBons B kauecTBe MOATBEPKACHUS KaKYyIO-TMOO TEOPHUIO, aBTOP U300PETCHUS, TEM HE MEHee, Npea-
MONIAraeT, YTO KOMIIO3UTHI INIMKAaHOB MO PAacKPHITBIM B U300PETCHUM BapHMAaHTAM OCYIIECTBICHUS IEHCTBYIOT B
COOTBETCTBHHU CO CIEU(PUIECKUM MEXaHU3MOM "3aMKka U kmoya". ['IMkaH ¢ NOAXOSAIMM TEPMUHATBLHBIM JIH-
raH/IOM MPOSIBISET BBHICOKYI0O a()UHHOCTH CBA3BIBAHHMS K CNENUPHYECKOMY PEUECNTHBHOMY TJIMKOIPOTEHUHY.
3aMKOM fBIAETCS ITIMKONPOTEHH, a KIIFOUOM ABIETCS TePMHUHAIBHBIHA aurani. "llepekmoyarensiMu’ riMkonpo-
TEHHa-3aMKa SBIISIOTCH BHYTPEHHHE YUAaCTKM CTPYKTYp Kanblus U MapraHua. IIpu oTKpbITHH 3aMKa TIMKaHO-
BBIM KJTIOYOM ITPOMCXO/HUT BBHITECHEHHE NEPBUYHBIX MPOAYKTOB (POTOCHHTE3A C IETIBIO UX HAKOIUICHHS HMJIM Iie-
peHoca JUIs yyacTusl B IPOLECCE BIXaTeILHOT0 METab0MM3Ma, U, B pe3yNbTaTe, OTKPHIBAETCA BO3MOXKHOCTD I
BBIOOpA YCKOPUTENEH bIXaHUS B AaHUOHHBIX KOMIIOHEHTaX KOOPAMHAIMOHHOTO COCAMHEHHUS NEPEXOJHOrO Me-
Tamia’”. B IHEBHOE BpeMs KOPHU MOTPEGIAIOT STH MEPBUUHbIE TPOAYKTH GOTOCHHTE3a. B pesynsTate AbIxanus
KOpHeH 00pa3yercs yIriaeKUucbli ra3, yacTh koroporo (ot 10 10 20%) nepeHocHTCS BBEPX B MOOETH, B CHITY YETO
YIYYIIAIOTCS pe3yibTaThl GOTOCHHTETHYECKOH (ukcanuu yriaepoaa. Takum o6pa3oMm, KOMIIO3UT INIMKaHA MO-
KET IPUMEHATHCS JUIS CHHXKECHHUS JHEPTETHYECKUX NMOTEPDh NPU (DOTOABIXAHUH ITYTEM NPOBEACHHS ITUX 00pabo-
TOK (DOTOCHHTE3UPYIONMX OPTaHU3MOB C BO3/ICHCTBHEM Ha HEKTap COKa, KOTOPBIIl MOAYIHPYET KauecTBO caxa-
pucTocTH, H3MepsAeMoe 1o mkane bpukca. B yacTHOCTH, KOMIIO3UT ITMKaHA MOXKET OKA3bIBATH ITOJIOXKHUTEIBHOE
BO3/JICHCTBUE HA YpOXaMHOCTH, KOT/a, HAPUMEpP, PACTCHHUS BBIPAIIMBAIOT B YCIOBHUAX OKPYXalOIEil cpeas! ¢
(hoTOpECIUPAaTOPHBIMYU CTPECCAMU, TAKMX Kak MHTCHCHBHBIC COJHEYHBIC JIy4H, 3acyxa U xapa. Kpome Toro, B
BapUaHTaX OCYIICCTBICHUS NPEATAraloTCs CHCTEMBI KOMITO3UTA TJIMKaHa IS pEryIMpOBaHUs HAKOIUIEHUS Nep-
BUYHBIX NPOJAYKTOB ()OTOCHMHTE3A NYTEM CHIKEHMS CKOPOCTHU JIBIXAHHUS C LEJBIO YIYUIIECHUS OpraHoienTHye-
CKHUX U ITUTATEIbHBIX XapaKTEPUCTHUK, BOCTIPUHUMAEMBIX MOTPEOIAIOMMUMHE CENBCKOX03IHCTBEHHYIO NPOAYKIHIO
JIIO/IMY, IOMAIIHUM CKOTOM, AOMAIIHEH NTHIIEH, a TakKe cOOMpacMOro HaCeKOMBIMHU-ONBIIIUTEIAMH HEKTapa.

B cooTBeTCTBUM € pacKpBITHIMU B M300pPETEHUY BApHAHTAMHU OCYIECTBICHUS, NPEIaracTCcsl HOBask CHCTe-
Ma pETyJIAIUHY POCTa PACTEHUH, KOTOpas yay4dIlaeT GOTOCHHTE3UPYIONIEE BBIICNECHHUE A 3aNycKa HAKOIICHHUS
(hOTOCHHTE3UPYIOIMMH OpraHU3MaMH INEPBUYHBIX MPOAYKTOB (OTOCHHTE3a. DTO MHUIMHUPYETCS, Hanpumep,
NYTEM CO3/1aHMs HOBBIX BO3/CHCTBHUI Ha CENBCKOXO3IHCTBEHHBIE KYIBTYPHl KOMIIO3MTOB TNIMKAHOB, KOTOpPHIE
MOTyT OBITh HaHECEHB! Ha ()OTOCHUHTE3UPYIOMIME OpraHU3Mbl. KOMIIO3UTHI TTHKAHOB MOTYT COCTOSTH M3 pas-
BETBIICHHBIX [IMKAHOB C COCAMHCHHAMU MEPEXOAHBIX METAIIOB. ¢ MOMMACHTATHHIMU aHHOHAMH. IIpeanouTu-
TEIBHBIMU AHMOHAMH 3TOTO BapHaHTa OCYIECTBICHHS SBIAIOTCS ANKUIAMUJBI, BeIOpaHHbIE U3 coneit EDTA,
EDDHA, HeEDTA, DTPA, HBED, MGDA, GLDA u apyrux nono0HsIx kucnor. KpoMe 1oro, MOryt ObITh CO-
371aHbl 00ETHEHHBIE MO KUCIOPOAY OKPYKAIOIIME CPE/Ibl NPU MOHMKEHHOM MaplHUalbHOM AaBICHUH KHCIOpO/Ia
B nuanasone 0-10% O, ¢ moMompio GU3NUECKUX METOJ0B CHIXKEHMS CKOPOCTH JIBIXAHUS, TAKHX KaK 3aJHBKa
KOpHEH MpPUIrallMOHHOM BOJOM, BBIIEpKUBAHUE PACTEHUI MITHM UX 4acTell B atMocdepe a30Ta UM MOBHIIICHUE
xoHnentpauuii CO,. B xadyecTBe BapuaHTa, CHHKAIOIIME CKOPOCTD ABIXaHHUS BEIIECTBA MOTYT OBITH BBIOPAHBI U3
NOAXOASAIIUX PETYIATOPOB pOCTa PACTEHHH, COBMECTHO NPHUMEHSEMBIX B COOTBETCTBUM C M3BECTHBIMH paspe-
IIEHHBIMHU B CEJBCKOM XO3SCTBE METO/aMH, HApUMEp, PErYIATOPBl POCTa pacTeHuil B n1o3ax 1-750 ppm BbI-
OMpaIM U3 pa3NUYHBIX MOAXOMAIMUX ITUTOKHHHHOB, CATUIIMIOBBIX KUCIOT H/UIH TMOEPEITMHOB U UX IPOU3BOI-
HBIX ¥ APYTUX NOA0OHBIX COCAUHECHUH.

DOTOCHHTE3UPYIONIME OPraHU3MBI AAIOT COOTBETCTBYIOIIYIO OTBETHYIO PEAKIMIO HA NPUMEHEHHE KOMIIO-
HEHTOB KOMITO3UTOB IIMKaHA, NPEANOYTUTEIHHO, COOTBETCTBYIOIIMM 00pa3oM NMPUTOTOBJIEHHBIX M MPEBpPAIICH-
HBIX B aKTUBHBIE ITPENaparsl, Orarogaps YeMy OHH CIOCOOCTBYIOT POCTY M IOBBIIICHUIO KauecTBa (hOTOCHHTE-
3UPYIOUIMX OPraHM3MOB, a TAKXKE 00ECHEYMBAIOT COBOKYMHOCTD IOJOXUTEIBHBIX (DU3HONIOTHYECKUX BO3/EHCT-
BU, YTO MOBHIIIAET UX PHIHOYHYIO NPUBIEKATEILHOCTb.
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B cooTBeTCTBHU ¢ PACKPHITBIMU B M300pPETEHUY BapUAHTAMH OCYILIECTBICHUS COCTOSIIIUE U3 KOMIIOHEHTOB
KOMIUIEKCHI IO BapUMaHTaM OCYILECTBICHUS MOTYT OBITh HAHECEHBI pa3aAeiabHO, OCIEA0BATEILHO HIIH OTHOBpE-
MeHHO. boJee Toro, 0co6eHHO B YCIOBUAX (HPU3HOIOTHYECKOTO CTPECCa, B pe3yabTaTe BO3/IEHCTBUS KOMIIO3UTOB
IJMKAaHOB Ha HEKTap coka ()OTOCHHTE3UPYIOIIEr0 OpraHM3Ma MOBBIMIATACH YPOXKAHHOCTD 33 CYET YBENUYEHHS
MOTOKa MEPBUYHBIX NPOJYKTOB (DOTOCHHTE3a B HANpPaBIECHUHU NPOTEKAHUS PECTUPATOPHOr0 MeTabonu3ma B ¢o-
TOCHUHTE3UPYIOMIMX OPraHU3Max B COOTBETCTBHMHU C YIIOMSHYTHIM BBIIIE MEXaHMU3MOM "3aMKa M Kirouya" 1o pac-
KPBITBIM B U300pPETECHUHU BApHAHTAM OCYILCCTBICHHUS.

B KOHKpeTHBIX BapMaHTaX OCYIIECTBICHHUS, TPOAYKTHI KOHIIEHTPATOB KOMIIO3UTOB INIMKaHa B KOMITO3UIIU-
X, BKIIOYAIOIIMX, IO MEHBILIEH Mepe, erTMKO3UIMPOBaHHbIE IITMKAHbI B Mana3oHe koHneHTpanuit or 0,1 ppm
10 30% ¥ 0HO WK GoJee KOOPAMHAIMOHHBIX COCAMHEHUI MEPEXOAHBIX META/UIOB® B AHANA30HE KOHICHTPA-
muii ot 0,1 ppm 10 20%, MOryT OBITH JErKO NMPUIOTOBJIEHB! IS NPUMEHEHUS MyTEM PACTBOPEHMS KOJIMUECTBA
KOMITO3UTOB INIMKAHOB B NPEANOYTUTENFHOM HOCHTENE BOJE. ANbTEPHATHBHBIC HOCHUTENHM BKIIOYAIOT, HANpPHU-
Mep, pacTUTEIbHBIE U MHHEpaIbHBIE Macna, aJKMIaleToanerarsl Wi anudarudyeckue cnuptel. Ilosaromy nms
CENTbXO3NPOU3BOMUTENS SBIAETCS YAOOHBIM CMEIIATh FOTOBBIH PACcTBOP, COJAECPXKAIMI KOMITO3UTHI INIUKAHOB, C
BOJIOH, KOTOpas SBJAETCSA NPEANOYTUTEIBHBIM HOCUTENIEM U1 KOHEYHOro pa3baBieHus. B GonplmiMHCTBE Ciy-
yaeB NepeMelIMBaHue U HarpeBaHue npu 25-80° obaeryaer pacTBOpeHHE CYyXOro npojaykra B Hocutene. Komno-
3UT INTUKaHA MOXET NPUMEHATHCS B arpapHbIX CHCTEMAax Ha BOJHOH OCHOBE, TAKUX KaK FMPONOHHOE U BOJIHOE
KYJIBTUBUPOBAHHUE, MYTEM JO3MPOBAHHOIO BBEJCHUS C MOMOIIBIO HACOCOB B CPEAY, NYTEM MOIPYKEHUS KOpHEH
B pa30aBIeHHbIE KOMITO3UTHI INIMKAHOB MJIM YTEM HEKOPHEBOI 00paboTKH.

Hcnosp3yeMble npenapaTsl MOTYT BKIIOYATH JIIOOBIE U3 OOJBIIOrO pa3HooOpasus MPUMEHSEMBIX B arpo-
TEXHHUKE 100aBOK, BCIIOMOTATEIbHBIX BEIIECTB MIIM IPYTUX YIOBICTBOPSIONIMX arpOTEXHUYECKUM TPEOOBaHUAM
UHTPETMEHTOB M KOMIIOHEHTOB (/1a71ee Ha3pIBaeMble "100aBkaMu'"), KOTOpBIE MOTYT YIIYYIIATh WM, IO MEHBIIEH
Mepe, He YXY/IaTh MOJOKHUTENbHBIE BO3/ICHCTBIS KOMIIO3UTA ITTMKAaHA MPU YKa3aHHBIX HAa TUKETKE €ro HOpM
pacxona npu HaHeceHUH. OOUIENPUHATHIE T00aBKH I arpOTEXHHYECKOTO NPUMEHEHUS MEPUOTUYECKH BHO-
cATCA B IepeyeHb YNpaBlneHUs 1o oxpaHe okpyxaroniei cpeasl CIIIA. B wactHOCTH, KOMIIO3UIIUMH AT HEKOP-
HEBOT'O MPUMEHEHHS MOTYT COJIEPKATh BEIIECTBA-PACTIPEEIUTENH, TPUCYTCTBYIOIUE B KOIMYECTBE, 1OCTATOY-
HOM /IS IOTIOJIHUTENFHOTO MPOMOTUPOBAHHS CMA4YMBAHMS, SMYJIBITUPOBAHUS, PABHOMEPHOTO pacnpeaeiIcHUs U
NPOHMKHOBEHHUS aKTUBHBIX BEIECTB. BerecTBaMu-pacnpenenureasiMu oObIYHO ABIAIOTCS OpPraHUuecKUe anka-
HBI, QIKEHBI MM MOJUIUMETHIICHIIOKCAHB], KOTOPBIE 00ecTIeYuBaroT Npu 00paboTKe NOKpPHIBAIOIIEE ACHCTBHUE Ha
¢umnonnane. Iloaxoasmme BelecTBa-pacnpeeNUTENH BKIIOYAIOT NapadMHOBbIE Macia ¥ YIIOMSHYTHIE BEIIIE
MOBEPXHOCTHO-aKTUBHBIC BENIECTBA. II€HETPaHTHl BKIIOYAIOT, HANPUMED, aJIKHIALETOALETAThl, JOACIHUIICYIb-
dar Hatpus, GOpMaMUIBI, TUMETHICYIBGOKCHI U CITUPTHI.

IIpuBeneHHbIE B U300PETCHUH BAPUAHTHI OCYIIECTBICHUS MOT'YT NPUMEHATHCS NIPH CMEMIEHUH HITH NPUTO-
TOBJICHMH 0AaKOBOH CMECH C Pa3IMYHBIMHM CPEACTBAMHU AN 0OpabOTKM pacTEHMH, TAKUMU KakK YIAOBJIETBOPSIO-
IIME arpOTEXHUYECKUM TPEOOBAHUAM TNECTUIM/IBI, MHCEKTUIM/BI, TEPOUIUIBI, PETYIATOPHI pPOCTa PacTECHUH,
(GYHrMIUAB], TEPMUIHUIBI, OMOLU/IBI, JIUCUTOPHI, OUOCTUMYIATOPHI, AHTATOHUCTHI, AHTUTPAHCIIUPAHTHI, CUHEp-
TUCTHI, CUCTEMHBIE TPENapaThl, MOBEPXHOCTHO-aKTUBHBIEC BEIIECTBA, BEIICCTBA-PACIIPEACIUTENH, KICHKUE 3a-
MOJIHUTENH, BUTAMHHBI, MUHEPAJIBI, CONM, PACTBOPHUTENIH, TCHETHYECKUE TpenapaThl, OMONpenapaTsl U JApyTUe
nofo0HbIe cpencTsa. [ epOuIuabl, AeHCTBHE KOTOPBIX OCHOBAHO Ha MeTabOIM3ME aMMHUaka, HanpuMep, riaodo-
cuHaTthl, Ignite®, Rely® u Liberty®, craHoBUTCS Oonee 6€30MacHBIMH B UCTIOIB30BAHUU B PE3ybTaTe NpHME-
HEHUSI KOMITIO3UTOB TNIMKAHOB, CHIXKAIOMIUX (DUTOTOKCUYHOCTD B OTHOIIEHMM TepOMIMI-PE3UCTEHTHBIX IT'€HHO-
MOIM(UIUPOBAHHBIX CEBCKOXO3AMCTBEHHBIX KYNbTYD, IPH HAHECEHMU C YKa3aHHBIMM Ha ITUKETKE HOpMaMH
pacxona.

[IpuMepsl moaxoAsIKX 100aBOK M BCIIOMOIaTebHBIX BEIIECTB BKIIOYAIOT MUHEPAJIBI, TAKUE KaK U3BECT-
HSIK, JKEJIE3HBIE ONMUIKU M PYTrUe NOJ0OHBIE BEIMIECTBA; COJIM, TAKUE KaK HUTPAT aMMOHHS, CynbhaT aMMOHHS,
docdar xanus, nepMaHraHaT Kajiblus, Gocdarsl Kanblus, aleTaThbl KalblUs, aKOHUTATHl KaJIbIHs, IUTPATHI
KanbIus, TUTpathl hochaTsl Kambuus, GyMapaTsl Kaablis, MaNaT KalblUs, MaJOHAT KaJblUs, MajeaT Kaablus,
Manar gocdar Kanpnus, MIIOKOHATHI KadblIus, rayTaparsl kanblms, CaO,, CyKIMHATH! KaIbllMs, XEIaThl Kalb-
IS, HUTpAT Kanplus, riaunepodocdar kanpius, Gocdarsl Maprania, anerarbl MapraHna, UTPaThl MapraHia,
¢ymaparthl Maprasia, riyrapaTsl MapraHna, pojloXpo3uT, KapOoHaThl MapraHna, okcuasl Mapranua, Mg0O,, Ma-
JaT MapraHua, MajJoHaT MapraHia, MaaeaTr MapraHua, CyKIMHAaThl MapraHiia, XejJaTsl Mapraiua 4 ApyrHe Io-
JIOOHBIE COJIM; COPACTBOPUTEINH, TAKME KaK CITUPTHI, KETOHBI, Macia, JUITU/BI, BOJa U ApYTUe Nogo0HbIE copac-
TBOPHTENH; TEHETHYECKH MOIU(HUIMPOBAHHBIE OPraHU3Mbl U T€HETHUECKHE MaTepHalbl, Takue kak Bt, reHs,
nociaenosarensHoctd, PHK, JIHK, nmazmunel, reHOMBI U Apyrue NOA0OHBIC OPraHU3MBI U MAaTEpHabl; OHOOp-
raHU3MBI, TAKHE KaK MUKpPOOBI, IPOXOKU, OaKTEPUH, BUPYCHI, BEKTOPHI U APYTUE NOJOOHBIE OPTaHU3MBI; U OK-
palMBaloME BENIECTBA, KPACUTEIM U MUTMEHTHI, TAKME KaK aHHATTO, METUIICHOBBIC KPACHTENH, KOOAIbTOBas
CUHDb M MHAMKaH. JIpyrHe KOMIOHEHTHI, KOTOPBIE MOTYT OBITH JOOABICHB! B KOMITO3UIIMH, BKIIOYAIOT CTPYKTY-
pooOpa3zoBaTeNM MOYBBI, AHTUOMOTUKH, PETYIATOPHl POCTa PACTEHUM, FeHHO-MOIU(HUIIMPOBAHHBIE NPOAYKTHI,
TeHHOTEPANUU ¥ JPYTHE NOA00HBIE KOMIOHEHTHl. Cpeay perynsiTopoB pocTa PacTCHUH, KOTOPBIE MOTYT OBITH
J100aBIEHBl B MpENapaTsl M0 HACTOAIMIEMY M300PETCHHUIO, HEOOXOIMMO YIIOMSHYTH ayKCHUHBI, OpPaCCHHOIUIB,
[IMTOKMHUHBI, THOEPEIUTMHBI, CATUIMIATE], OCH3UIaCHUH, aMHHOKHUCIOTHI, OEH30aThl, KapOOHOBBIE KHCIOTHI,
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BUTaMHHBI, yIJIEBOJbI, FepOULIM/IbI, TAKHE KaK, (OCHOHOMETHIIIIIMLIMHBI, FaJlOreHCYNIb(YPOHAIKHIIbI, CEJIEKTHB-
HBIE TepOUIINIBI, TAKHUE KAK CETOKCHIUMBI U CYJIbHOHUIMOYEBUHBI, X COJH, 3GUPHI, HocdaTel, TUIPATHI U IIPO-
HU3BOAHBIC U TCHETHYCCKUEC KOMITO3UIIUH.

TexHosnorust 06paboTKM KOMIIO3UTOM TJIMKaHAa NpedHa3HayeHa Ui MPUMEHEHUs Ha CeJIbCKOXO3SHCTBEH-
HBIX KYJIbTYpax, HO oe3 OTpaHUYCHUS, B TEMHBIX U 3aTCMHEHHBIX YCJIOBUAX B TCUECHHUE MEPUOIOB MAKCUMAJIBHO-
ro JIBIXaHUS PACTCHUH, a TaKXKe B YCIOBHSAX BO3JCHCTBHUS NMPSAMBIX COJTHEYHBIX Jydell. OOBIYHO, KOMITO3UTHI
TJIUKAHOB JIETKO HAHOCATCS HEMOCPEICTBEHHO HA BCXOMBI U/WIIM KOPHHU W/WJIM CEMEHA, W/HIIH UX YaCTH, BKITIOYast
KYTHKYJy, KOXHILY, LIBETOK, [UIOJI, COK, HEKTap, KOPY, CTBOJI, JIUCThSI, XBOIO, JIUCTOBYIO IJIACTHHKY, (HILIONIIA-
HYy, CepILEBUHY JlepeBa, TPHXOMY, KOPHEBOI BOJIOCOK, CTEPXHEBOH KOPEHb, CEMSIOIIO, UIMIIKY U ApyTHe Mo-
JOoOHBIE 00BekThl. KOHILIEHTpaIsi KOMIIO3UTOB IIMKAHOB B Mperaparax, HAHOCHMBIX Ha (POTOCHHTE3HPYIOLIHE
OpraHM3MBl, JI0OJDKHA, KaK MPaBHJIO, COCTABIATh NMPHOIN3UTENbHO OoT 1 ppb 1o 1% u Gojee npeAnoYTHUTEIBHO
npubnu3uTensHo oT 10 ppb mo 500 ppm. [y KOHKPETHBIX MPUMEHEHUH, KOHLIEHTpAIMs B MECT€ HAHECEHUs
MOXeT ObITh HMXKE B Cllydae KOpHEH, YeM B Cllyyae BCXOJIOB, TaK, HapUMep, B Clly4ae HaHECEHUsI Ha KOPHH,
KOHLEHTPALMU COCTABISIOT 1 ppb - 300 ppm. KoMITo3uUTHI INIMKaHOB MOTYT OBITH HAaHECEHBI HA Cpelly YKOpeHe-
HUSA U 3aTEM ITPOJIUTHI BO,IIOﬁ WJIM MOT'YT CHadalia OBITH pa36aBHeHLI B BOOAHOM HOCHTEJIE U 3aTEM HAHECCHBI Ha
cpeny. Ha nmucrBe 06paboTKy OOBIYHO MPOBOJAT MyTEM NPUMEHEHHS a’3pO30JIBHOTO OpPOIIEHHs, 00pa3oBaHHUs
TyMaHa, PacIblJICHUs, KalleJIbHOTO OPOLIEHHUS, CTPYHHOTO OPOLICHHUS, TOTPYKEHHUSI, HAHECEHHS CJI0S MTOKPBITHS
WJIM COBMECTHOTO PACIbUICHUS M MPOMUTKH MTPHU KOHLEHTPALMAX KOMIO3uTa riukana ot 1 ppb go 1%. Ipu pas-
0aBlieHHH B BOIHOM HOCHUTeNlE, MOJYYEeHHBIH pa30aBIeHHBIH KOMIIO3UT INIMKaHA HAaHOCAT Ha (POTOCHHTE3UPYIO-
1uit OpraHu3M B KoMuecTBe npuomusuTensHo ot 1 10 500 ramiosos/akp (ot 3,78 1o 1892 n/4047 v?).

Jlanee npuBOJSTCS NPUMEPBI JUISl WILTIOCTPALIMK PACKPBHITBIX B M300pETEHHH BAPHAHTOB OCYLIECTBIIEHUS U
UX HU B KOEM clly4ae He CJIeJyeT pacCMaTpHUBaTh B KayeCTBE OTPAHMYEHUI IUIs HACTOSALIEr0 M300peTeHus. B
3TUX MPHMEpax OYHMIIEHHYIO BOJY MOJYYaJd METOJOM OOpaTHOrO OCMOCa, KOMIIOHEHThl KOOPAMHALMOHHOTO
COCIMHEHMS MePeXOIHOTO MeTalIa’ H MOBEPXHOCTHO-aKTHBHBIE BelllecTBa npHoGperami B hupme Brandt. Ve-
JIOBHBIE COKpaIlleHHblE 0003HaYEHHsI, UCMOJIb3yEMbIE B CIECAYIOLMX Jajiee MpUMepax, ONpelelstoTcs Clenylo-
muM obpazom: "°" obo3nagaer °C; "Sil" o603HaUaeT cmMeck opraHocuwiIokcan/cononumep; "12-26-26" o603Hava-
et Brandt 12-26-26 Micro, N-P-K ¢ B, Cu, Fe, Mn, Mo u Zn; "aManda" o6o3nayaetr meruin-o-D-Man,, n=1-3;
"GG" o603HauaeT komOUHALMU pa3BeTBIeHHbIX O-cBsi3aHHbIX Gal;;;Man, U3 4acTUYHO TMAPOJIU30BAHHOM I'ya-
poBoii kamenu; "Ag" o6o3HauaeT GIcNAc, 3; "Ethan" o60o3Havaer pa3zserBineHHble Man;GlcNAc, (¢dur. 2); "Cat"
o6o3Hauaer cmech pactBopuMeix 1 ppm Fe’', 0,5 ppm Mn®", 0,5 ppm Zn*", 0,01 ppb Co>™ u 0,01 ppb Ni*’;
"CMS" 0603Ha4aeT KOOPAMHALMOHHOE COCTUHEHHE MEPEXOAHOTO metamia® ¢ 0,1-5 MM LMTpaTa, Majiara, Ma-
neata u/unu cykuuHara; "IT" o6o3HauaeT n3oTna3onuHOHOBbIE KOHCepBaHThl; "MnCO;" 0603HauaeT kapOoHAT
Mapranna; "AMS" o6o3Hauaer cynbhar ammonus; "MKP" o6o3nauaer MmoHokanuiidocdar; "DKP" o6o3Hauaer
mukanuidocar; "MAP" o6o3Hauaer MoHoamMmoHuiipocdar; "DAP" o6o3nHauaer mmammoHwmiidocdar;
"NH,OH" o6o03na4aer rumpokcun ammonus; "KOH" obo3navaer rumpokcua kanusi; "Ca(OH)," o6o3navaer
THOPOKCUI Kanblys; "n" ob6o3HavaeT autp; "mMu" o003HaYaeT MUIUTMIMTD; "Mr" o0o03HayaeT MuuUrpamm; "r"
o0o03Hauaet rpamm; "Kr' 0003HaudaeT Kuiorpamm; "MM" 0003HaYAET MUJUTUMOJIb; "MUTATEIbHBIE MUKPOJIEMEH-
THI" 0003HAUYAIOT CJIEOBBIC KoJmuecTBa pactBopuMbix B, Ca, Co, Cu, Fe, Mg, Mn, Mo, Ni, Zn u KOH,
Ca(OH),, NH,OH, MnCO;, MAP, DAP, MKP u DKP sBisitoTcsi nUTaTEeIbHBIMH BEIIECTBAMH IJIsi PACTCHUI U
O0y(hepHBIMHU BEILIECTBAMHU.

Janee npuBoauTcs mpuUMepsl KOHKPETHBIX MPENapaToB, KOTOPBIE MOTYT OBITh YCIIELIHO HCIIOJH30BAHBI B
crioco6ax it 00paboTky (HOTOCHHTE3UPYIOLIUX OPraHU3MOB, TAKHX KaK PacTEHHs, U IJIsl yCHIJICHUSI POCTa pac-
TeHuid. [IpuBeneHHbIe anee MpUMEPH! MpeIHA3HAYCHBI U1 TOT0, YTOOBI 0OJErYUTh ClEHaNicTaM B 3TOH 00-
JJaCTHU ITIOHUMAHUE HACTOSAIIECT O I/I306pCTCHHH, U OHU HE NPEACTABIIAIOT I/IC‘ICpHBIBa}OU_[I/Iﬁ NnepeUYCHb Npenaparos,
KOTOpbIE BXOJAT B 00BEM PACKPBITHIX BAPHAHTOB OCYILECTBICHUSL.

[Tpumep 1. [IpenapaT kOMNo3uTa rIMKaHa JjIsi KOPHEBOTO HAHECEHHUS

MHTpenneHT JuarnaszoH KOHLEeHTpauum lpennoyTuTeNbHaA
T/ KOHLeHTpauus r/J
Ethan Or 10 ppb no 1 ppm 100 ppb
AKOHUTOBAS KUCJIOTa 0,001-10 0,05
IranasoH KOHUEeHTpaluun [IpennodTuTresbHasa
ppm KOHLEeHTpalna ppm
ca? 1-10 5
Cat 0,01-10 3

3TOT mpenapar MOXeT OBbITh JOMOJHUTENBHO JOIOJHEH KOMIIOHEHTaMH KOOPJUHALMOHHBIX COEAMHEHUI
IEPEXOHBIX METAIIOB  , BRIOPAHHBIX M3 LIUTPATOB, ()yMapaToB, IIyTapaToB, MAJaTOB, OKCATOALETATOB, CYK-
LMHATOB U Mg.

KoMno3uThl riimKaHoB JJI1 KOPHEBOI'O HAHECEHUS paCTBOPAJIA B 11 BOJBbI IPpHU NEPEMECIINBAHUHA ITPU KOM-
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HaTHOH Temmepartype ot 25 1o 35°C u nmooamwnu BennmuuHy pH mo 5-7 myrem tutpoBaHus ¢ nomouisro KOH.
[TpuroroBneHHsbIH NpenapaT HAHOCHIIM KaK MOXHO OJIKe K KOPHAM JIMO0 B MEXIYypsAlbe, TM00 IyTeM Karlelb-
HOTO OpOLICHHS, IPH HOpME pacxoaa ot 50 10 450 rammonos/akp (ot 189 mo 1703 1/4047 m?). Ipu ucrons3o-
BaHMH NOJIMBA 00pabOTKY INPOBOIMIM IIyTEM MPOJIHMBA [IOYBBI B HAIPABJICHUH KOPHEH C 11€J1bI0 MOBBILIEHHUS Ka-
4€CTBA U KOJMYCCTBA NICPBUYHBIX IIPOAYKTOB (pOTOCI/IHTeSa.

ITpumep 2. [Ipenapat KOMIIO3UTA INIVKAaHA AJ1 HEKOPHEBOTO HAHECCHUS

MHPpeﬂMeHT Inarnas3oH KOHueHTpauMﬂ HpeﬂHOQTMTeﬂbHaH
r/7n KOHLeHTpaumus I/J
ABJjiouHasa KucioTa 0,7-50 3,5
GG 0,001-10 1
AMS 0,6-3 3
Sil 0,3-3 0,8
Iuana3oH KOHLEHTpaluuni IpennodyTuTesbHas
ppm KOHLIEHTpalUus ppm
Cca? 1-100 1-5
cat 0,1-6 1-3

Ca u Cat pacTBopsiiM BMecTe ¢ sI0J09HOH KucaoToi B | jurpe Boabl. Jl06aBIsiny Apyriue WHTPEIUCHTHI,
pacTBOpsis IOCJIEJOBATEIBHO KaX/Iblil B OTIEIbHOCTH, U BenuuuHy pH pactBopa noBoaunu g0 5-5,5 nyrem TUT-
poBanus ¢ nomopsto DKP/MAP, B ciydyae HeoOxoaumocTu. KoopanHallMOHHbBIE COEAMHEHHS TIEPEXOAHBIX Me-
tamios” BeiGupamu u3 0,01 ppb Ni u Co, M KOOPAHHAIMOHHBIE COSIUHEHHS MEPEXOTHBIX METAIIOB  MOTYT
BKJTIOYATh B KOJIMYECTBE OT ppm JIO0 ppt aKOHUTATHI, LIMUTPATHI, ymMaparsl, IIyTapaThl, OKCanoaleTaThl W/HiH
CcyKUMHaThl. HaHeceHHe Ha JIMCThs IMyTeM OOpBI3TMBAHUS IPOBOJMIIHM 10 IOSBJICHHS HA HUX OJiecka pH HOpMe
pacxona npuGmusuTensHo 75-100 rammonos/akp (284-378 /4047 M%), 4TO naBaTO B Pe3yabTATE YBEIHUCHHE
NEPBUYHBIX MPOAYKTOB (POTOCHHTE3a, TOBBILLICHHE KAYECTBA U YPOXKAWHOCTH.

ITpumep 3. IIpenapart koMIo3ura IriMKaHa sl HAHECEHUS Ha MOJISl M Ha LIBETYLINE PaCTCHUS

lpennouyTuTesbHasd BepxHuit npenesn
KOHLeHTpauusa KOHLIEHTpaumni
VHTpeIOneHT r/n r/n
12-26-26 0,3 10
Ag 0,1 0,5
Ca? 0,005 1
AHTapHad KuUCJIOTa 0,7 5,0

llpenapaT OJid HaHeCeHMA Ha II0JIA M Ha LBeTylure pacTeHusA

KOMIMOHEHTH npenBapmTeJIbHO cMeuBaJn B @opMe CYXUx

KOHLEHTpaTOB IJIA IpUIOTOBJIeHMA Habopa, B BuIe KOTOPOIO

CyXue KOMIIOHEHTH XPaHUJIM M [O03Xe pacTBOpAJZIM B BOIOE.

1A NpUIOTOBJIEHUA CMeCU, KOMIIOHEHTH [epeMmeuveaym B 1 JI

BOIEI no ux IIOJIHOT'O pacTBOpeHusd. PacTBop HaHOCUIIN

HENoOCPenCTBEHHO Ha KOpHM. IlogkopMmky c nomomsio 0,5-3 1/ CMR

Wi  OpyIrmnx arpapHEX YBJIaXHARLIUX CpencTep nporpoOmuIM nyTemMm

HEKOPHEBOI'O HaHeCeHus.

llpenapaT s HaHeCceHusa Ha noJisa NpenrnoYTUTesS b HO

HaHOCUJIM IYyTeM OpOWleHUA JIMCThbeB BCXONOB PacCTeHMM Npu HopMme

pacxoma oT 50 pmo 100 raJuIOHOB/axp (or 189 gmo 378
JmuTpoB/4047 M?) 1A VyBeJIUudeHna ePBUYHBIX NpOOYyKTOB
boTOCKMHTe3a, MOBHIEHMA KaueCTBa U YPOXaMHOCTU.

Kpome TOro, B STOT pPacTBOP MOT'YT OHTb HOOGaBJIEHEH

KOOPpIOMHAUVMOHHEIE CO€OMHEeHMA IIepexXOOHBIX MeTaHﬂOBZU BMGP&HHMX

n3 Ni, Co; axkoHMTOBas, JMMOHHad, oyMapoBasd,

EDTA,

yTapoeafd,

40Jl0uHas ¥ WaBeJIeBOYKCYCHas KUCJIOTH; EDDHA, HeEDTA,

DTPA, HBED, MGDA, GLDA; Mg u IOpyrue MNONOOHEIE KOMIIOHEHTEH.
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[Tpumep 4. KoHueHTpaT a5t HEKOPHEBOTO HAHECCHHUS

VHTpenreHT IranasoH KOHLEeHTpaLui IIpeanouyTuTesbHad
v/J KOHILIeHTpauus 1/J1
aManda 1-20 5-15
Cat 1-10 5
ca?t 0,001-5 0,03
JIMMOHHaa KuUcJoTa 1-50 5-15
MKP/DAP, pH 5 1-25 5-15
KoHcepBaHT BIT 0,01-0,8 0,1

Kpome TOrO, B 3TOT Ipe€napatr MOryT OBITh IIOGaBHeHI)I AHUOHHBIE KOMITIOHEHTBI KOOPAWHAIIMOHHBIX CO-
e/IMHEHNUIT TIEPEXOIHBIX METAJIOB” , TAKHE KAaK, HAIPUMEP, YCKOPHTEH JIbIXaHUs, BHIOPAHHbIC H3 AKOHUTOBOH,
(hymapoBoii, riryTapoBoii, si0I04HOH, 111aBEJICBOYKCYCHOM, SIHTADHOH KHUCIJIOT M JIPYTUX NMOJOOHBIX COCAMHEHHUH.
B kauecTBe BapuaHTa, U HAKOIUIEHHSI NEPBUYHBIX MIPOXYKTOB (JOTOCHHTE3a, aHHOHHBIE KOMIIOHEHTHI BHIOMpa-
JIU U3 TMOJIUJCHTATHBIX XenaToobOpasyromux BemecTs, Takux kak EDTA, EDDHA, HeEDTA, DTPA, HBED,
MGDA, GLDA u apyrue nogo6Hble BelecTBa.

Bce KOMIOHEHTHI CMEIIMBAIHM 10 TOMOTEHHOCTH B BOJHOM PacTBOpE MPHU OBICTPOM IMEpEeMEIIMBAaHUH 10
MOJTHOTO PacTBOPEHHs W NoBOIIM BennmuuHy pH nmo 5-5,5 ¢ momompio MKP/DAP. Jlnst HekopHEBOro HaHece-
HUS, B 9TOT npemnapat po6asisuiu 0,05% Sil wis 06padoTku BcxonoB npu HopMme pacxoza 20-100 rauioHoB/akp
(75,7-378 n/4047 M) wis YCHJICHHUS] 00pa30BaHUs NMEPBUYHBIX NPOAYKTOB (POTOCHHTE3a U JIBIXaHHS y CEJIbCKO-
XO3SIICTBEHHBIX KYJIBTYP.

DKCIEepUMEHT 10 HEKOPHEBOMY BHECCHHMIO B 3TOM IpUMepe NMPOBOAUIH cleoyIoIuM oopazoM. OTOupamu
HOAXOASIIYIO paccamy 00JIrapckoro nepia U CoJAepkajld B INTACTUKOBBIX KOHTEHHEpax ¢ 00beMOM OKOJIO 2 11, B
Ka)XJIOM U3 KOTOPBIX paccaja Oblla pasjesieHa Ha B paBHbIE IPYIIIBL, TOJBEpraeMoii 00paboTke mpernapaTom
KOMIIO3HMTa I''IMKaHa U HOZ[BepFaeMOﬁ o6pa60TKe KOHTPOJIbHBIMHU IMUTATCJIbHBIMH BCIICCTBAMMU. KomMnosur riu-
KaHa M3 3TOro npumepa pazbasisuit 10 1% BOJOI 1 HAHOCKIIM Ha BCXO/IbI B MOJIBEpraeMoi o0paboTke rpymnmne
IyTeM HEKOPHEBOT'O OPOLIEHHS, B TO BPeMs KaK BCXOIBl B KOHTPOJIbHOM IpyIle NOABEPrajd OPOLICHHUIO BOJI-
HBIM PacTBOPOM MMHEPAIbHBIX MUTATENbHBIX BEIIECTB C TOH e KOoHLeHTpalued. C TOUukH 3peHHs Bcex APYTHxX
napaMeTpoB, KOHTPOJIBHYIO M I0/IBEPraeMyt0 00paboTKe rpyIIbl BHIPAIMBAIM PSIOM IPYT C APYroM B OJMHa-
KOBBIX IOJIEBBIX ycioBusX. [Ipu cOope yposkas, B NoJBeprHyToil o6paboTke rpymre ypoxkail rmionos Gosrap-
CKOT'O Meplia B CpeJHEM NpeBbIan Ha 35% ypoxkail B KOHTPOJIBHON IpyIIe, YTO MOATBEPXKAATIOCh CTaTUCTHYE-
ckoit 3HaunMoctsio p=0,001 mpu n=30. Kpome Toro, B moABepruyToii 00paboTKe rpyIne OTCYTCTBOBAIHU IUIOIbI
C COJIHEYHBIM OKOTI'OM, B TO BPEMsI Kak B KOHTPOJILHOH I'pyIIIe MOTEPH IUIOJIOB OT COJIHEUHOI'O 0)KOra COCTaBJIsi-
m 1-5%, 4TO CHIXKANO MX PBIHOUHYIO PEaM3alMIio BCJIEACTBHE HEMPHUBIEKATENBLHOTO BUAA. Takum oOpasom,
yCHJICHHE TMOTOKA IEePBUYHBIX MPOAYKTOB (POTOCHHTE3a MPHUBOJMIIO K IOBBILIEHHIO TOBAPHOTO YpoXas, 00y-
CJIOBJICHHOTO YJIyYIIEHHEM 3CTETHYECKOro BHJa KOHEYHOrO NPOJYKTa B pe3yibrare 00pabOTKM NpernapaToM
KOMITO3MTA IIMKaHa.

PerynupoBaHue NoTOKa NEPBUYHBIX MPOJYKTOB (OTOCHHTE3a C MOMOIIBIO KOMIIO3UTOB TIJIMKAaHOB, CO-
crosumx U3 aManda, KpoMe TOro, OCyLIECTBIISUIACh MTyTEM HEO0O0s3aTEIbHOIO COBMECTHOIO BHECEHHUS YCKOpH-
Tens ApixaHus npu Hopme pacxona 10-100 r CaO, B mouBYy OK0JIO KOPHEH I MOBBIILIEHHUS KauecTBa U yposkaii-
HOCTH.
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IIpumep 5. IIpumep perymnstopa pocta pactenuit (PGR) n1s HekopHEBOro npUMeHeHUs

KoMroHeHT InanasoH IlpennoururesibHad
KOHLEeHTpauuit % KOHLEeHTpauua %
GG 0,01-10 1
SA6JsiouHasa KMCJIOTa : 0,7-50 1

MaJIeIHOBEI aHTuOopumn

Bona 5-80 53
KOH pH 5-7 pH 5,5
Cat-manar 0,01-1 0,1
Ca-rjyTapar 0,01-0,3 0,1
Sil 0,3-3 0,8

V[HCprKLlMM IO CMelleHUI0

IOna Jgwu3uca B A0JIO4HOM KucjgoTe, B 50% BOOHEM pacTBOP
cMecu AOJIOYHAs KUCJOTAa:MaJleMHOBBI aHTuuapun 1:1 pobaBisoT GG
u 1% cCepHyl KMUCJOTY M HarpeBalT no 70°C B TedeHume 8-24 4acoB.
JoGaBJyAT oOCTaBIMeCcAa Ccyxue Kpucrtaumwl B 0,5 11 BOIEI Ipu
nepeMellMBaHMM, U IOCJIE IOJIHOTO PacTBOPEeHMA HNoOaBJIAT pPacTBOP
XMOKOCTM B  BOINHHM pPacTBOpP HOpM  OHCTPOM I[IepeMellMBaHuM,
HanpyMmep, I[epeMellMBaHuy C IOMOlb0 Memasiky. [JOBOOAT CyMMapHbI
obreM mo 1 51 nyteMm pobGaeyieHMs BOOE. J[JOBOOAT IO TpebyeMon

BesimuMHel pH ¢ nomomeio NH,;OH wmiam KOH.

[locjle CMelleEMs KOMIIOHEHTOB, Wux pas30aBJsAlOT BOINOM, eCcyu
3TO HeOoOXOOMMO, U HAHOCAT Ha JIMCTBY BCXONOB pacTeHUM MeTOINOM
OINPEICKMBaHUA, IpPeanoYTUTEJIbHO, npy HopMe pacxoma 10-100
raJuloHoB/akp (37,8-378 smTpor/4047 M?2). B 3TOT pacTBOP MOTYT
OBITH noBaBJIeHE aHUOHHEE KOMITOHEHTH KOOPOVHALVOHHBIX

COeNMHEHUN [epexOOHEIX MeTaJuloB?", BEIOP@HHEIX U3 aKOHUTaTOB,

unTpaToB, dymMapaToB, JIyTapaToB, MaJlaTOB, OKCaJioalueTaToB,
CYKLUVMHATOB U XeﬂaTOOGPa3yIOU.U/[X MNOJIMOEHTAaTHBEIX aJIKkMjlaMMIoB, IOJIA
YBeJIMYEeHNA [NEePBUMYHBIX NPOOYyKTOB (iJOTOCVIHTESa, IIOBHIIEHNE

KadeCTBa u ypO?KaT;IHOCTI/I .

[Ipumep 6. CucreMa aJi1 yCKOPEHHUS! BCX0XKECTH

VHrpenueHT InanasoH IlpennoyTuTesbHEE
KOHLeHTpaumn 1/ KOHLLeHTpaluum
IylyTapoBas KuUcCJoTa 0,07-10 3
Ethan 10 ppb - 1 ppm 100 ppb
KOH pH 5-7,5 pH 5,5
Cat 0,01-5 0,1
Cca?* 0,01-1 0,05

Kpome Toro, B 3TOT pacTBOp MOTYT OBITh 100ABJICHB AHHOHHBIE KOMIIOHEHTB! KOOPAUHALMOHHBIX COEIHU-
HEHUH NEePEeXOHbIX MeTaHHOB%, BBIOpPAHHBIX B JHana3oHe ppm-ppt KOJIUUECTB U3 aKOHHUTOBOH, TMMOHHOM, dy-
MapoBoii, 0104HOMH, 111aBENEBOYKCYCHOI U STHTapHON KUCIIOT, B JHala30He ppm-ppt KOJINYECTB U3 XeTaToo0pa-
3YIOILUX MOJUICHTAaTHBIX alKUIaMUI0B 1 Mg B TuanazoHe ppm-ppt KOJIUUECTB.

CeMeHa peHCKH, IO 25 ceMsH Ha 4allky, BbiceBaiy B 16 Omroanax ['occenuna Juist mpopamMBaHus CeMsH
Ha KpY)XKax U3 crenuainbHOH BaTMaHCKo# Oymaru Whatman 598 Seed Culture, CMOYEHHBIX pacTBOPOM KOH-
TPOJNBHOT'O MUTATENBHOTO BELIECTBA MM PACTBOPOM KOMIO3UTA IiMKkaHa. CeMeHa BbIIEPXKUBAIU MPU MOCTOSH-
HOW Temmeparype 27° B TEMHOTE TOJBKO Ui UX IbIXxaHud. DaKTOM HPOpPACTaHUS CUHUTAIM MOMEHT BPEMEHH,
IpY KOTOPOM HaOII0AoCh MOsBICHNE MepBUYHOTO Kopemka y 50% cemsH, Gsg. Pe3ynpTaTsl mpoaeMoOHCTpH-
POBAJIM YCKOPEHHE IPOPACTAHUS B CiIydae KOMITO3HTA IJIMKaHa CO cpeHUM 3HaueHueM Gsy=15 4 1mo cpaBHEHUIO
CO CPEJHUM 3Ha4YEHHEM JJIsi KOHTPOJIBbHOTrOo nurarenbHoro Bemecrsa Gsg=22 4, n=8, p=0,001. O6paboTka peau-
ca IyTeM HaHECEHHs Ha CEMEHa CJIOS] KOMITO3HTa TITHKaHa ¢ HopMoi pacxoxa 20-50 MKkr/cems B pacueTe Ha Mac-
Cy CyXOro KOMIIO3UTa IJIMKaHa JoKa3ala BBICOKYIO 3((hEKTHBHOCTD TaKOH 00pabOTKH, 3HAYUTEIHHO yCKOPSIO-
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el BCXOXKECTb MO CPAaBHEHMIO C KOHTPOJIbHBIMU NMUTATEIbHBIMY BEIECTBAMU B PE3yJIbTaTe YCUIJIEHUS NOTOKA
NEepBUYHBIX IPOJYKTOB (POTOCHUHTE3a. AHAJOTHYHOE YCKOPEHHE BCX0XKECTH HaONIOAM ISl CEMSTH PeIUCKH, Ha
KOTOpBIE MPEABAPUTENHHO HAHOCHIIM CIIOM KOMITO3HTa ITMKaHa NMpu HopMme pacxona 20-50 MKr KOMITO3HT -
KaHa/ceMs U CYIIWIIH, 10 CPAaBHEHMIO C KOHTPOJIbHBIMHU ITHUTATEIIbHBIMH BEIIECTBAMH.

[Ipumep 7. CucreMa 11 yBeJIMYEHHUS] MACChl KOpHEH

KOMIIOHEHT InanasoH [lpennodyTuTesbHas
KOHLEeHTpauum 2% KOHLeHTpaumsa 3%
dyMapoBasg KUCJIOTa 0,001-20 0,03
GG 0,001-1 0,1
Cat 0,01-5 0,01
ca? 0,01-1 0,05

Kpome toro, B 3TOT pacTBOp MOTYT OBITh J0OABICHBI aHHOHHBIE KOMIIOHEHTHI KOOPIWHAIIMOHHBIX COEIH-
HEHUH NEepexXOoaHBIX MeTamios”’, BBIOpaHHBIC M3 aKOHUTOBOM, TUMOHHOH, (GyMapoBO, IOJOUHOM, IIIaBETEBOYK-
CYCHOW U STHTapHOHM KHCIIOT, XeJIaTOOOpa3yrIIUX MOJUACHTATHBIX aJIKWIAMUIOB, 1 Mg B AuanasoHe ppm-ppt
KOJINYECTB.

Cemena 6onrapckoro mepia BeICeBaJIM Ha 12 nmensHKax ¢ OJHOPOIHOM CYTJIMHHCTOW IMOYBOH C yKa3aHHBI-
MH Ha 3THKETKe HopMaMu 12-26-26. ['0TOBUIM KOMIIO3UT TJMKaHA B BOJE M JOBOAWIM 3HadeHue pH pacTBopa
10 5,5 c nomomsto DAP, 1 Takxke KOppEeKTUPOBAIM KOHTPOIBHBII pacTBOP 0 SKBUBAJIEHTHOIO cojiepkanus P ¢
nomouibio DAP/MAP. Uepes aBe Henenu Hociie MpopacTaHus, MEeCTh BEIOPAHHBIX CTydaiiHBIM 00pa3oM Jensi-
HOK MOJBEprajgf OJHOBPEMEHHOW MPONUTKE U pacIbUICHHIO KOMIIO3UTA TJIMKaHa, HallpaBJIeHHOMY Ha MOCAKH,
U IIPU 3TOM KO BceM 12 nensHKaMm ¢ 60irapckuM IepueM NpuMeHsIach OJMHaKoBas 00paboTka Ui Moaaepxka-
HHS pocTa pacTeHHH. s Toro yToObl H30exaTh CKYUYeHHOCTH, KaXKaas AejsHKa conepkana 20 pacTeHui, pac-
MOJIOXKEHHBIX IpYT oT Apyra Ha 50 cMm. Uepe3s 2 Henenu, coOupanu ypoxaid pacTeHHs BMECTE C HEMOBPEXK/ICH-
HBIMH KOPHSIMH, 3aT€M OTCEKaJH KOPHH OT MOOEroB, THIATEIHHO OTMBIBAIM UX OT OCTATKOB ITOYBHI U BBICYIIH-
BaJIM B CYIIMIBHOM IIKady. Onpenessuiv cyxylo MacCy KOpHeH KaxIoro u3 pacreHuil. Pesynbrarel nokasanmy,
YTO CpEeAHss BEJIMYMHA CYXOH Macchl KOpHEH B ciiydae 0OpabOTKH KOMIIO3UTOM TJIMKaHa cocTaBiser 1,2 r mo
CpaBHEHHIO CO cpenHeil BemnuuHoi 1,0 r B cirydae oOpabOTKH ¢ MOMOIIBIO KOHTPOJIBHOTO PacTBOpa MUTATENb-
HOro BeiecTBa, n=6, p=0,02. O6paboTKa KOMIIO3UTOM IJIMKaHA 3HAYUTEIHHO yBEJIMYHBAIA CYXyIO0 Maccy KOp-
Hel 1Mo CpaBHEHHIO ¢ KOHTPOJIbLHOI 00paboTKoi. B ciryyae KOHTpoJIbHON 00pabOTKH MPUCYTCTBOBAH IJIOBI C
COJIHEYHBIMH 0’KOT'aMH, B TO BpeMsl KaK OHH OTCYTCTBOBJIM B ClIy4ae 00pabOTKM pacTeHHH KOMIIO3UTOM IIHKa-
Ha, YTO YKa3bIBAJIO Ha YBEJIMYCHHE NMEPBUYHBIX MPOAYKTOB ()OTOCHHTE3a M Ha MOBBILICHHE KayecTBa COOpaHHO-
ro ypoxxas.

ITpumep 8. IIpuMep MOBBIIEHHS] KOMITO3UTOM TTTMKaHA TMAPOCTATHUECKOrO AaBICHUS

[Mons useroB muomepuu (Plumeria) TpaguIMOHHO MOJBEPraOT KyJbTUBALMHU MPU BEICOKOH MHTEHCHBHO-
cti cBeta ~1500-1700 MUKpPOSHMHIITEHH/M/C M TIPH BEJMUHHE BIAXKHOCTH OT HH3KHMX 10 CPEIHHX 3HAUCHHIT
~20-30%. Ilpu 3TUX YCJIOBHUSX OKpY>KaIOLIEH Cpebl, €XelHEBHbIE MOKa3aHUs THAPOCTATUYECKOTO JaBJICHHUS
perucTpupoBany rnociue noxyaHs. OObIYHO, paHO yTPOM LIBETYILHE PACTEHMS MMEIOT BBICOKOE TMIpocTaTHye-
CKO€ JaBJICHHE, HO K CepPEeIUHE JHS JIUCThS HAYHMHAIOT OMYCKAThCSI. DTOT LMKJ MOJYJCHHOTO YBSJAHHS, Xapak-
TEPU3YIOMIUNCS U3MEHEHHEM THIPOCTATHYECKOr0 AAaBICHHS OT BRICOKOTO 3HAUEHHS J0 HU3KOTO 3HA4YEHHs, ObLI
BU3YyaJIbHO PA3]IMUUM, TaK KaK MOJHATHE JINCTHEB U3MEHSIIOCh OT BEPXHETO MOJIOKEHHE 10 HHKHErO MOJI0KEHUS
NpUOJM3UTENIFHO Ha BEJIMYMHY OT 5 10 20 MIIIIUMETpOB (MM). YBEIHYEHHE THAPOCTATHYECKOTO JaBJICHUS SIB-
nsieTcss HeoOXO0IMMOH MPENOCHUIKON A pOCTa, M THAPOCTATHYECKOE AaBIICHHE N3MEPSITH 110 H3MEHEHHIO TOI-
HATHS JTUCTBBI, 0COOCHHO B NMOJIZICHB. 3aaueil HCCIeI0BaHuUs SABNISAIACh PETUCTPAlMS H3MEHEHHS THIpOCTaTHde-
CKOT'0 [aBJIEHUS Yy IUTIOMEPHUH MyTeM H3MepeHHs B MHUTUMETpax M3MEHEHHUS NOIHATUS JIUCTHEB U CpaBHEHUE
BO3JCHUCTBHS KOHTPOJIBHOTO BOJHOTO PAaCTBOPA MHUTATENBHBIX BELIECTB C BO3ACHCTBUEM OTAENBHOM 00pabOTKU
KopHeit ¢ momonrsio 1-25 M1 komnosura ramkasa 0,1-5 ppm Ethan. CoctaB koMno3uTa riimkaHa COOTBETCTBOBA
COCTaBy M3 MPUBEAECHHOTO BBIlIE NpuUMepa 6, HO JUI MOBBIIIEHUS TIPOCTaTHUYECKOTO AaBJICHHUS MOTYT, HE0Os-
3aTeNIbHO, MPUMEHSTBCS U Jpyrue NpUBEACHHBIE B Ka4eCTBE NMPUMEPOB KOMIO3UTHI riMkaHoB. Hampumep, B 8
YacoB yTpa HAHOCHJIM Ha KOpHHU 3¢ dexTrBHOE KomuuecTBO 1-200 M 0,1-5 ppm 4acTUYHO T'MIPOJIU30BAHHBIX
JETTUKO3UIMPOBAHHBIX MHBEPTA3, M 3aTEM B NOJIEHb PETUCTPUPOBAIIM BETUUYMHY MOJHITHS JIUCTBBI, XapaKTe-
PH3YIOLIYIO MOBBILIEHHOE THAPOCTATUYECKOE JAABJICHHE, B TO BpeMs KaK pe3y/lbTaTbl BO3AEHCTBUS KOHTPOIbHO-
ro pacTBOpa YKa3bIBaJId HAa CHI)KEHHE THIPOCTATHYECKOro MaBieHUs. OTHOCAUIYIOCS K TYNMOKOHEUHBIM pacTe-
HUAM TuioMepuio Tynyro (Plumeria obtusa L.) BeiaepkuBany B IIIaCTUKOBBIX KOHTEHHEpax o0beMoM 4 1 B Te-
YEeHHE HelleJM C IEebI0 aKKJIMMATH3allii B YCIOBHAX OKpPY>KaIOIIeH cpelbl IpH BO3AEHCTBHH MPSMOTO COJIHEY-
HOTO CBE€Ta, M 3aTeM M3Yy4ajd B3aUMOCBA3b CYTOYHBIX M3MEHEHHMH THMAPOCTATHUYECKOTO MABJICHMS C BEUEPHUM
MIOJIMBOM OJMH pa3 B HeAeno. B cepeauHe Heaemy Mexay NOJTUBOM, U3MEPSIN UCXOIHOE TON0KEHHE JTUCTHEB
MO3IHUM YTPOM M OTMEYaJId ero Ha U3MEPHUTEIbHBIX JUHEHKaX, U MM03Ke, CPABHUBAIN C BEIUYMHAMH MOIHATHUS
3THX XK€ JIUCTHEB uepe3 5 4 1nocie 00padOTKH.
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PesynbTarsl.

ITomHATHE MTUCTBBI CITYXKHJIO BU3yaldbHO PA3TUUYUMBIM IPU3HAKOM MOBBIIIEHHOTO THAPOCTaTHYECKOrO JaB-
neHust. B ciryyae 06pabOTKHM KOMIO3UTOM IUIMKaHA, CPEAHSAS BETMUMHA ITOAHATHS JINCTEB YBEIIMUMBAIach Ha 15
MM U ObliIa CTAaTHCTHYECKU 3HauuMoir (n=6, p=0,003), B To BpeMs Kak npu oOpabOTKe JUCTBBI KOHTPOJIBHBIM
pPacTBOPOM IMHUTATENIBHOTO BELIECTBA CPE/HSS BEIMYMHA MOJHATHS JMCThEB yYMeHbInanach Ha 5 mMM. [ocne 06-
paboTKH ¢ MOMOIIBI0 KOMITO3UTOB TJIMKaHOB ¢ conepxanueM ot 10 ppb go 800 ppm, moaHsATHE TUCTBBI OBLT
BBIIIE Y pacCTCHHH, 00pabOTaHHBIX MO3KE MOIYAHsS mocie 15 4, B To ke Bpems, 00paboTKa JIMCTBBI KOHTPOJIb-
HBIM PacTBOPOM XapaKTE€PHU30BaJach HauOoJee YETKO BBIPAXKEHHOH MOTEpel IMIPOCTATHYECKOTO AABICHUS U
YMEHBIIIEHHUEM MOIHATHS JTUCTBBI, 00YCIIOBIEHHOTO LIUKJIOM NOJTyIEHHOTO YBSAaHUS.

B 3aknroueHne HE0OOXOIUMO OTMETHTH, YTO IIJIIOMEPHS MOJOXKHUTEIBLHO pearuponana Ha oOpaboTKy ¢ Lie-
JIBIO MOBBILICHUS] THAPOCTATUYECKOTO TaBJIEHUs, TOrIa Kak 00paboTka KOHTPOJIBHBIM PAacTBOPOM IOKAa3bIBAJIO
CHIDKEHHE TMIpOCcTaTHuecKoro faamieHus. [TomoOHOe MOBBbIIEHHE KayecTBa CEbCKOXO3SIMCTBEHHBIX KYJBTYpP
NP TOBBIILIEHHH THAPOCTATHYECKOrO JABJICHHUs MPOMCXOAMIIO U B Cllydae OOJIrapckoro mnepia, AeKOpaTHBHOM
KaITyCThl, TBIKBBI, CEMEYKOBBIX IJIOJJOB U KOPHEIIIOA0B, 00pabOTaHHBIX KOMIIO3UTAMH ITTHKaHOB, PUTOTOBIICH-
HBIX C MOJXOALINMH AHHOHHBIMH KOMIIOHEHTAMH KOODAMHALMOHHBIX COCIMHEHHII MepexXOAHbIX METAIIOB .
Hanpumep, aHHOHHBIE KOMITOHEHTHI BBIOMpAIM M3 OJHOH MM Oojiee akOHUTOBOH, (hyMapoBOH, ITyTapoOBOH,
SOJIOYHOM, MIABEJICBOYKCYCHOW M SHTApHOW KHUCIOT, MpH uX comepxanud 10-900 ppm u xematooOpa3yrommx
NOJMACHTAaTHBIX ankuiaMuioB, Takux kak EDTA, EDDHA, HeEDTA, DTPA, HBED, MGDA, GLDA wu npy-
I'MX NMoJ0OHBIX, IpH uX cojepxkanuu 10-900 ppm. Poct u pasButHe Bcex (POTOCHHTE3MPYIOIIMX OPraHU3MOB
3aBUCAT OT POCTA KJIETOK, MHULIMMPOBAHHOIO MOBBIIIEHHBIM THApPOCTaTUYECKUM JaBneHueM. Korna B pesynbTa-
TE MPUMEHEHHS CHCTEM KOMITO3UTOB IJIMKaHA PACKPBITBIX B U300PETEHNH BAPHAHTOB OCYILECTBICHHS B TCUEHHUE
JUIUTEJILHOTO BPEMEHH YBEIMUMBAJIOCh T'MIAPOCTATUUECKOE AABJIECHHE, PE3yIbTaThl XapaKTEpPU30BAIUCh 3HAUH-
TEJIbHBIM YCHJIEHHEM POCTa M pa3BUTHEM IOABEPrHyToro odpadoTke dorocuHTesnpyrouiero opranusma. Cuc-
TEeMBI KOMIIO3MTOB TJIMKAaHOB, MPUMEHIEMbIE COBMECTHO C YCKOPHUTENISIMHU JbIXaHHS, MOBBIIIAIN YPOXaiHOCTh
CEIIbCKOXO3SIMCTBEHHBIX KYJIbTYP.

ITpumep 9. IIpumep cucTeMbl KOMIO3UTA INIMKAHA U1 YCIOBUM C HU3KOM HHTEHCUBHOCTBIO CBETA

Bo3zeiicTBHE KOHTPOJIBHBIX MUTATEIBHBIX BEUIECTB HA BETE€TATHBHBIA POCT KAaHOJBI B TEHH CPaBHHUBAIH C
BBIPALIMBAEMBIMH B TE€HHM TpYyNIIaMH KaHOJbI, 0OpabOTaHHBIMH KOMIO3UTOM pa3BETBICHHOIO N-CBS3aHHOTO
IJIMKaHa ¥, KPOME TOro, IOABEPrHyThIe 0OpabOTKH KOMIO3MTOM INIMKaHA U KOHTPOJIbHBIMU ITUTATEIbHBIMHU Be-
IIECTBaMH T'PYNIIbI KaHOJbI BHIPALIMBAIN B HE3aTEHEHHBIX YCIOBHAX C LEJIbIO ONpEJeSeHUs] OJIaronpusTHOH
BO3MOXXHOCTH TOBBIIICHUS YPOXKAWHOCTU B YCJIOBHSAX OTHOCHTENIBHO MOHI)KEHHOW ocBenieHHOCTH. CeMeHa Ka-
HOJIBI BBICEBATH B 36-IyHOUHBIX MIACTUKOBBIX MOAJOHAX U uepe3 | Mecsll OHM IEMOHCTPUPOBAIN POCT Aaxe B
Cllyyae TMOMELIEHUsS PacTeHUH, MOABEPrHYThIX 00pabOTKe KOHTPOJIBHBIM PAaCTBOPOM M KOMIIO3UTOM IJIMKaHa B
YCIOBHSAX TEHH, MMoJ TkaHd Ha 50% 3aTeHsmoue cBeT. PacTeHus, KOTopble He ObUTH 3aTEHEHBI, HAXOAMINCH B
YCIIOBUSIX €CTECTBEHHOT'O IOJIYACHHOTO OCBEIICHHS ¢ MHTEHCHBHOCTHIO B auamnazoHe 1500-1800 muxpositH-
mTeﬁH/Mz/c, a noJ TkaHbio Ha 50-85% 3aTeHsONIeH CBET HU3Kas MHTCHCUBHOCTh CBETa HAaXOJIUJIaCh B JTHAIa30-
He ot 100 10 900 MUKpOSHHIITEH H/M/C HITH COCTABISIA MEHEE MOIOBMHBI IOJTHOH HHTEHCHBHOCTH cBeTa. [1po-
BOJIMJIM HEKOPHEBYIO 00pabOTKy € UCIIOJIb30BAHHEM ITIOBEPXHOCTHO-aKTHBHBIX BEIIECTB MTYyTEM PACIBUICHUS HITH
o0peI3ruBanus npu HopMme pacxozaa 100 ramionos/akp (378,5 nutpos/4047 M. Pe3ynbraThl, noay4yeHHble Npu
TMIOJIHOM JTHEBHOM CBETE M NpH 00pabOoTKEe KOHTPOJIbHBIMHU ITHTATEIbHBIMU BEIIECTBAMH, CPABHUBAIIM C PE3YJIb-
TaTaMH, MOJYyYeHHBIMH NPY HAHECEHHH KOMIIO3UTa INIMKaHa Ha JIUCThSl KaHOJIBI B TeX ke ycinoBuax. Kommnosu-
IIUE0 KOMIIO3MTA IIIMKaHA PacTBOPSUIM B BoJe B cienyrouem nopsake: 1-100 MxM Ethan; 0,1-25 MM nutpara;
0,1-2 ppm Mn-CMS Mn-CMS; 1-25 ppm Ca-CMS, u noBoaunu BeauuuHy pH g0 5,5 ¢ nomomsio DAP, DKP
win KOH. Ypoxkait pacrenuii cobupanu yepes ABe HEAEIH U CYIIWIM IPU HU3KOI Temreparype B CYIIMIBHOM
mkady npu 70° B TeueHue 48 4. BeicymeHHbIE TOOErH KaXKIO0ro U3 paCTeHUH B3BEIIMBATIH U 3aHOCHIIM B MPUBE-
JNEHHYIO HIDKE TaOJIMIly CpeJHHE Macchl ITOOETrOB B CYXOM COCTOSIHMM UM 3HaueHHs kpuTepueB CTbIOAGHTa [UIs
NPOBEPKH PaBEHCTBA CPEHUX 3HAUEHHH B TpyIINax.

B 3akmroueHne HEOOXOJUMO OTMETUTb, YTO TPYIIa KaHOJBI B YCIOBUSIX KOHTPOJILHOTO 3aTEHEHHUS Xapak-
TEpU30Baach MOHIKEHHOH YpOXXaWHOCTBIO 10 CPAaBHEHHIO C IPYIIAMH B YCIIOBUSAX KOHTPOJBHOTO IOJHOTO
JHEBHOTO OCBELLEHUS U IPYyNIIaMH B YCIOBHUIX 3aT€HEHUs, KOTOpble 00pabaThIBaIMCh KOMIIO3UTaMHU INIMKAHOB.
bonee Toro, npu 00paboTke KOMIO3UTAMH I'JTUKAHOB 3aTEHEHHBIX PACTEHHH, NMOBBIIICHUS Ka4eCTBa M ypOxKa-
HOCTH 110 CPAaBHEHHUIO C KOHTPOJIBHOM I'PYNIIOi B YCIIOBUSX 3aTEHEHHs ObIIIM CTATHCTHYECKH 3HAYMMBIMHU.

KoHTpoJsibHasa | ObpaboTaHHasa KoHTpoJsbHa4a
Tpynna B KOMIIO3MTOM Tpylna B
YCJIOBUAX TUIMKaHa YCJIOBUAX IOJIHOM

3aTeHeHHOCTU Ipyrnna B OCBeIleHHOCTHr

YCJIOBUAX
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3aTeHeHHOCTU

CpenHasa BeJIMUMHa 0,214 0,256 0,270

cyxol Maccel (T)

YBenuueHne MaCCH 19,5% 20%
rno CpaBHEeHMO c
KOHTPOJILHOM

TPYNION B YCJIOBUAK

3aTEeHEeHHOCTU

CraTucTuyeckas p=0,000

3HAUMMOCTb

ITpumep 10. IIpumep nporiecca NoMyueHUs AETIUKOMIHPOBAHHBIX TNIMKAHOB U3 TTTHKOIPOTCHHOB

MHorue IrIMKONpOTEHHBI CO/IePKaT TIIMKaHbI, KOTOPhIE MOTYT OBITh IOJYYEHBI U3 ceMsH O0OOBBIX pacTe-
HHUH, TaKuX KaK KaHaBaJUs MEYEBUAHAS, WM MyTeM JACTJIMKO3WIMPOBaHMA M3 psAna ¢epMmeHTOB. MHBeprasa
IpecTaBiIsieT co00il MPOU3BOAMMBIA NMPOMBIIUIEHHOCTBIO (DEPMEHT M3 MEKapCKUX JPOAOKEH C MOAXOAAIIMMU
IJIMKaHOBBIMH KOMIIOHEHTaMH BHYTPEHHETO $/ipa WJIM BHELIHMX NPOTPY3HH, KOTOPHIE MOTYT COCTaBJSAThH JIO
Tpex 4YeTBepTel OT CyMMapHOM Macchl MIMKonpoTenHa. MHBepTa3a colepX HUT NpearnouTUTEIbHbIE Pa3BETBIICH-
Hbl€ TJIMKaHBI C TEPMUHAJIBHBIMH Man-nuraniamu, takue kak GalMan6enku; Man,, Takue kak Man, ¢, MaHHOT-
PHO3bI, MAaHHOTETPO3bl M MaHHOMEHTO3bI; Gal,Man,, Takue kak Gal,Man u Gal,Man,; Gal,Man,-N-riukaHsi,
takue kak Gal,ManyGlcNAc u GalyMan;(GlcNAc,; Man,-N-rnukansl, Takue kak Man;GlcNAc, u mpeamnodru-
tenbHbIe Man;_;sGlcNAc, u npyrue momo0OHble TIHKaHbL. [ THKOIpOTEHH ¢ MosIeKyIapHO# Maccoit 270 x/la Obin
CJIMIIKOM KPYIHBIM, JUIS TOTO YTOOBI IPOHUKATh B JUCTBY. [103TOMY, /Il yCTaHOBICHUS HAa4albHOTO YPOBHS
JUIS CpaBHEHHS (PepMEHTATHBHOTO pacIIEeIUICHHs, CHa4aja MPOBOIIIN JabOpaTOPHBIA 3KCIIEPHUMEHT IO BBICBO-
00X ICHHIO JIETIIMKO3UIMPOBAHHBIX TIMKAHOB U3 INIMKOPOTEHHOB, MIPEAMOYTHTEIBHO, U3 HHBEPTA3HI.

WuBepra3y neHarypupoBanu B paszbasinenHoMm 0,2N pactsope NH,OH, pH 12, 80° B teuenue 10 MuH u
HEUTpaJu30BBIBAIN ITyTeM THUTpoBaHHUs ¢ momomrsio 0,2N pactBopa HCI, moaroraBnuBammu K paciieIUIEHUIO C
nomol1plo 00padotku 3% TpuncuHoM npu 37° B TeueHHE HOYM U 3aTEM JCHATYPUPOBAIU IyTEM KUISTYCHHUS B
tedeHue 10 MUHYT. DTN 00paboTaHHBIE MPOTEa30i 00pa3Ibl XapaKTEPU30BAIUCH YMEPEHHOH 50 MKM aKTUBHO-
CTBIO IIPOPACTaHMS B KOMITO3UTE TrKaHa. OOpa3ubl JeTIHKO3WINPOBAIH ITyTeM HHKyOauuu ¢ 200 Muuneau-
HHUIIAMU SHIOTIIOKoaMuHuIa3bl H npu 37° B TedyeHue AHS U qeHaTypupoBany B pa3dasienHom NH,OH npu pH
12 pu 80° B Teuenue 10 muH. OcTaBimecs: OSIOK U MENTHIBI OCAXIATH U YAAJSITH.

Jlernuxo3unupoBaHHbIe ITUKaHBI OOBIYHO BKIIIOUaIH cMecH O-CBA3aHHBIX M N-CBA3aHHBIX MAaHHAHOB, U, B
Ka4yeCTBE INIMKaHOBBIX KOMIIOHEHTOB KOMITO3HMTa IJIMKaHa, H30JSAThl MIIM CMECH TJIMKaHa MPOSBIISIIM aKTUBHOCTD
B auanazoxe 0,01-1 ppm no macce.

YnomsiHyTOE BBIILIE JETJIMKO3WIMPOBAHUE C TIOMOILBIO TPOTOJIUTHYECKUX U TNIIOKOJIUTHUECKHX (hepMEeHTOB
OBUI0 OTHOCUTENBHO MSTKUM, U, KPOME TOTO, BKJIKOYAJIO HCIIOIb30BaHHE JOPOrUX OMOXMMHMYECKHX peareHToB. B
pe3yabTaTe MPOBEACHUS ITUX 3KCIIEPUMEHTOB ObLIO OOHApYXKEHO, YTO HayallbHas JeHAaTypalys INIMKOIPOTEH-
HOB C NTOMOILBIO OCHOBaHMS 3HAYUTEIbHO COKpAILAET MPOJOKUTENBHOCTh MOCIEAYIOIIET0 HarpeBaHus B KH-
CJIOTE, U, C TOYKH 3PCHHUS SKOHOMHUH JHEPTHUH, SBJISCTCA NpPEANOYTUTETbHOH. [o3TOMy, NMpeamouTHTENbHBIH
IpoIiecc MpeaCTaBIsuT co00i THAPOIN3 TITUKONPOTEHHOB B Cpe/iaX, KOTOPBIE BHIITYCKAIUCH MPOMBIIIIICHHOCTHIO
B OOJIBIIMX KOJIMYECTBAX C OTHOCUTENBHO HU3KOH CTOMMOCTHIO. BBUTH HCIIBITaHBI MPENOYTUTENBHBIE METOIBI,
KOTOpbIE MOTYT OBITh HCIIOJIb30BaHbI, TakHe Kak 00paboTka ¢ MOMOIIBIO KUCIIOTHI/OCHOBAaHUS, THAPOJIM3, THIpa-
3uHONM3 W/unu ¢epMmenTanus. Hanpumep, aneronu3s (YKCycHas KHCIOTa:yKCYCHBIM aHTHJIpHUJI:CEpHast KUCIIOTa
25:25:1) nHBepTa3bl JaBajl aKTHBHBIC IETTTMKO3MIMPOBAHHBIE TIIMKAHbBI, KOTOPhIE XapaKTepH30BaINCh aKTHBHO-
CTBIO NP JOCTAaTOYHO HU3KOH KoHUeHTpauuu 1-100 ppb. Heobsi3aTenbHO, HO M MPUMEHSUIN HOBBIH JIM3KC B Ma-
JICMHOBOW KHCJIOTE TI0 BapHaHTy OCYILECTBJICHHS ITyTeM MHKYOalMu MHBEPTa3bl B CMECH MalleMHOBAasl KUCIIO-
Ta:yKCYCHBIN aHrMApH:a30THas kucnoTa 25:25:10 npu 60-80° B Teuenue 1-24 4. B xayecTBe BapHaHTa, HHBEP-
Ta3zy MHKyOHMpOBaJIM B CMECH JIMMOHHas KucioTa:pocdopHas kuciora 25:1; B HACHIILIEHHOM PacTBOpPE JIMMOH-
HOM u/Mnu stHTapHo# kuciotsl u/uiu B 0,1-3N pactBope BbIOpaHHOW MHUHEPAJIbHOW KHUCIJIOTHI, TAKOH KaK cepHast
KHCIIO0TA, U, MPEJIOYTUTENIBHO, JETIMKO3UINPOBAIN IPAMBIM HUTPoJIn30oM B 1-3 N pacTBope a30THOI KHCIIOTHI
U MHKYOMpPOBaIH NpHU NepeMelINBaHuHU B TeueHue 1-24 4 npu 40-80°.

[IpeanodTuTenbHBIH METOA YaCTUYHOI'O THAPOJIM3a MHBEPTa3bl 3akitodancs B cieayromem. 10-30% wun-
BEPTa3bl paCTBOPSIIM B LIEJIOYHOM BOJHOM pacTBope, TakuM Kkak 0,2-1 N KOH w/unu 0,2 N NH4OH, npu Harpe-
BaHuu 110 40-80° B Teuenue 1-24 u; nepemermBany ¢ 50-60% TMMOHHOI KHCIIOTOH M HHKYOUpOBanu 1-24 4 npu
40-80°. TTocne uHKYyOaUUH ¢ KUCJIOTOH, noBoamiK BennduuHy pH pactBopa no 3-6. IlpuroraBnuBanu npemnapat
YaCTUYHO THAPOJM30BAHHOW MHBEPTa3bl, TENEPh Y)K€ NETIMKO3UIMPOBAHHOM, /U1 MPUMEHEHHs Ha IMOJAX, IO
MeHbiIIeit Mepe, ¢ 1-5 ppm Ca®", 0,5-1 ppm Mn®* i, npeanoutntensHo, ¢ 0,01-6 ppm d-nepexoaHBIME MeTaIIa-
mu”’, BeiGpannsivu 13 Fe?', Ni**, Co®', Zn**, u ¢ 1-5 ppm Mg”*". AHHOHHBIC KOMIIOHEHTHI KOOPIMHAIHOHHBIX
COCTMHEHUH MEPEXOIHBIX METAIOB’  BHIGMPANM M3 OJHOTO MM 0GONee aKOHMTATOB, IUTPAaTOB, (hyMapaTos,
IJTyTapaToB, OKCAloOAalleTaTOB U CYKI[MHATOB. B kauyecTBe BapHaHTa, aHHOHHBIE KOMIIOHEHTHI MOTYT OBITH BBI-
OpaHbl M3 YMOMSHYTBIX BBIIIE MOJUACHTATHBIX XEIaTOOOPA3yIOIIMX COeNMHEHUH. [[Is1 XpaHEHHsT pacTBOPOB
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JN00aBIAIM OIUH UM OoNiee KOHCepBaHTOB. [ToBEIICHHE KaYeCTBA U YPOKANHOCTU KYIbTYP (POTOCUHTEIUPYIO-
IIMX OPraHU3MOB OBbLIO OOYCJIOBJIEHO 00pAa0OTKOM YKa3aHHBIX KYJIBTYpP ¢ MOMOIIbIO YIIOMSHYTBIX BBIIIE pac-
TBOPOB, coaepkamux oT 1 ppb mo 10 ppm nernuko3unupoBaHHON MHBepTasbl. Hampumep, Korma KOMITO3UT
TIMKaHa, COACPKAIIUM NeTTMKO3UIUPOBAHHYIO MHBEPTA3y, HAHOCUIM Ha (JOTOCUHTE3UPYIOIUE OPraHU3MBI IPU
COJIEpKAHUU YACTUYHO THAPOIU30BaHHOM HHBepTa3wl 100 ppb, no3a coctapmsna 0,1 Mr/i.

Bce ymoMsHyThIC BBIIIE METOBI ACTTHKO3UIUPOBAHUS TIO3BOJISIH MOJTYYaTh KOMIIO3UTHI TJTUKAHOB C OJTU-
HAKOBO# aKTUBHOCTHIO. MCKITIOUEHHE THOO0T0 OJHOrO U3 KOMIIOHCHTOB KOMITO3UTA TIMKAHA CHUXKAIO AKTUB-
HOCTh. KOMIIO3UTHI INIUKAHOB, COCTOAIIME U3 JACTIIMKOIWIUPOBAHHOIN MHBEPTAa3bl, XapaKTEPU30BAIUCH HA TOPS-
JIOK OoJice BBICOKOIH aKTUBHOCTBIO, YEM MOJYHYCHHBIC UX PACTUTENBHBIX KaMmeleil Mo BapuaHTaM OCYIICCTBIIC-
Hus. KpoMe Toro, nponecchl NOTYUCHUS TTUKAHOB MYTEM TITMKO3MIMPOBAHUS MHBEPTA3bl OBLIH 0OJEE MPOCTHI-
MU U Oosiee 3KOHOMUUECKU 3P PEKTUBHBIMY, YEM MPONECCHl MOTYUCHUS ITUKAHOB U3 IPYTUX UCTOYHUKOB. Pe-
T'YIMPOBAHUE MOTOKA MEPBUYHBIX MPOIYKTOB (POTOCUHTE3a C MOMOIIHI0 KOMIMO3UTOB TTMKAHOB, COCTOSIIUX U3
JETTMKO3UIUPOBAHHON MHBEPTA3bI, OCYILECTBIAIOCH, KPOME TOTO, MyTEeM HE00A3aTENLHOIO COBMECTHOTO IPH-
MCHCHUS C 3aMEUTUTCASAME JBIXaHUS B Ppm KOJUYECTBAX AT YIYYIICHUS BKYCOBBIX KaYECTB WM C YCKOPUTE-
JIIMU JIBIXaHUS 1T MOBBIICHUSA YPOXKAMHOCTH.

ITpumep 11. IlpuMep KOoHIIEHTpaTa KOMIIO3UTA TTUKaHA, TPUMEHACMOTIO B MPUCYTCTBUM HACCKOMBIX OITbI-
JIUTENEN

HuBepTazy AcHATYpUpOBATU B BOMTHOM PacTBOPE OCHOBAaHUA MyTeM nepememuBanus 200 r uHBepTassl B |
mutpe BoaHoro 0,2 N pactBopa KOH u crepunuzanuu napom B TeueHue 4 4. Jlo6aBisaau npu nepeMeniuBaHUK
50% NMUMOHHYIO KUCIIOTY M pacTBop HarpeBanu 1o 80°C B Teucnue 12 u. [locie oxmaxacHUus pacTBOpP TUTPOBA-
mu 1o pH 6 ¢ momonisro NH,OH u 3atem no6asmsanu 1% Ca, 1% Mg, 1% Cat u Boay 10 cyMMapHOro oobema 2
nutpa. Koneunsrit 10% 4yacTMYHO rMApOIM30BAHHBIN PacTBOP MHBEPTA3a CO/IEPKAT CMECh 3-7% pa3BETBICHHBIX
O-cBsi3aHHBIX U N-CBS3aHHBIX JCTIMKO3WIMPOBAHHBIX TIIMKAHOB, BKIIIOYAS TJMKAHBI, KOTOPBIE MOKA3aHbI Ha
¢ur. 2. KoppexrupoBaiu Benuuuny pH atoro xonueHrpara a0 4-8, npennoururenasno, 10 pH 5, nmyrem nobas-
JICHUSI COOTBETCTBYIOIUX 00BEMOB OCHOBAHUIT M/UTH KUCIIOT, BEIOPAHHBIX U3 TAKUX MMUTATEIBHBIX BEIIECTB, KaK
KOH, NH,OH, Ca(OH),, MnCOs, xapOoHaT kaiabpuus, Myka u3 Mopckux pakoBuH, HCl, H,SO,4, docdopnas
kucaora, MAP, DAP, DKP, MKP u npyrue noaoOHble BENIECTBA, U, MPEANOUTUTENBHO, MyKa U3 YCTPUUHBIX
pakoBUH. BYpHEIil poCT CENbCKOXO3AUCTBEHHBIX KYIBTYP MOAMEPAKHUBANICA 3a CUCT NMPUCYTCTBUS MUTATCIBHBIX
3JIEMEHTOB, KOTOPBIC MOTYT OBITH BBEJICHBI B IIpenapaT B CACAYIOIUX MPEANOYTUTEIBHBIX KOJTHYECTBAX: OCHOB-
HBIE MUTATEIbHBIC BellecTBa A pacTeHuit N-P-K| kaxnoe mo 1-25%, BTopocTENEHHBIC MUTATEIBHBIC BEIICCTBA
0,1-1% Ca, 0,05-0,5% Mg, 0,1-1% S, w/unmu nuratensHsle Mukpo3iaeMeHTsl 0,0001-0,02% B, 0,0001-0,1% CI,
0,0001 ppb - 0,005% Co, 0,001-0,05% Cu, 0,01-0,3% Fe, 0,02-0,1% Mn, 0,01 ppb - 0,005% Mo, 0,001-0,05%
Zn, 0,001-0,1% Na u 0,0001-1 ppb Ni. B xOMM03UThI ITHKAaHOB MOTYT OBITH MPEAMOYTUTENLHO TOMOJIHUTEIHHO
BBCJICHBI d-IepPEeXOIHEIC Meram1)12+, BBIOpaHHBIC U3 oqHOrO Uid 6onee Fe, Mn, Ni, Co, Zn, 1 aHHOHHBIC KOMIIO-
HCHTBI, BEIODAHHBIC U3 YCKOPUTENCH MbIXaHUS U MOTHACHTATHBIX XEIaTo00pa3yIOMIUX BEUICCTB, U APYTHUE MO-
NoOHbIC BemiecTBa. IIpuHUMas BO BHUMAHHE HCOOXOTUMOCTh XPAHCHUS XKUIKUX KOHIICHTPATOB, BAXKHBIM KOM-
TIOHEHTOM TIpenapara *HUAKOro KOHIEHTPUPOBaHA KOMIO3UTA TIMKaHA SBIIAJICA KOHCEPBAHT, TAKOU Kak, HANpHU-
Mep, BEIOpaHHBIN U3 YNOMAHYTHIX Bblle IT B quanasone ot 1 no 800 ppm, npeanoururensHo, BIT B nuanasone
100-200 ppm.

Jns cenpCcKOX03AHCTBCHHBIX KYIBTYpP SBAACTCA BaXKHBIM HE TOJBKO NOCTYMHOCTH MOJHOrO Habopa mura-
TENBHBIX BEIECTB A1 PACTECHUIA, HO TAKXKE U 3/I0POBbE OMBUIUTENCH, TAKMX KaK MEIOHOCHBIC MYEIIbI, 6aO0UKH,
MOTBUTBKH, JKYKH, MTHIBI ¥ IIMETH, U1 00ECTICYEHUS UX TONTHBIM CIICKTPOM NMUTATEIbHBIX BEIICCTB B MPOLECCE
coOUpaHus UMH HEKTapa, COACPKAIIEero BUTAMUHBI U MUHEPATHI U3 pacTeHuil. B kyapTypax gorocuHTe3UpyIO-
mux oprasuamoB, Co’” mpeacTaBaseT coGoil d-nepexoaHslii MeTamT ™ Mo BapHAHTY OCYIIECTBICHUS, KOTOPBIii
Metabomu3upyercs B BuTaMuH Bi,. Koppeknusa nedunura 310ro BUTaMHHA B Pe3yiIbTaTe HEKOPHEBOTO HaHeCE-
HUS KOMITO3UTOB TTUKAHOB, coAcpkanux, Hanpumep, Co-CMS, oka3piBaia MOJOXKUTECIHHOE BIMAHUE HA 30PO-
BbE, B HACTHOCTH, OMBLIUTEICH U TPABOSAHBIX XXKUBOTHBIX, MOTPECOIAIOMUX (POTOCUHTEIUPYIONINE OPraHU3MBI U
HEeKTap COoKka, o0orameHHbie By, U Ipyrue nuraTenbHbIC BEIIECTBA M3 3A0POBBIX (POTOCUHTECIUPYIOMIMX KYIb-
Typ. Hanpumep, npu BBeaenuu B npenapat 0,0005% Co B xauecTBe NMOAXOAANIEI0 NEPEXOTHOTO METAIA U Ha-
HECCHUM Tpenapara Ha [BETYIIYIO KYJIbTYPY, €ro OOOTAlICHHBIE META0OIUTHl CTAHOBUIUCH NOCTYIHBIMU OT
[BETKA /IO MYENBI U 10 €€ KOJoHuU. HemocpeAcTBEHHO Mepea HAHECCHUEM Ha KYIBTYPY, KOHIEHTPAT pa30aBiii-
JIU BOAOU WM IPYTUMHU NIPUMECHSAEMBIMHU B CEIIHCKOM XO3S1CTBE HOCUTENIAMYU B 1nana3one ot 1 ppb xo 100 ppm,
npeanouTuTeasHo, ot 10 ppb 1o 10 ppm. IlomxyueHHBIH pa30aBICHHBIN BOIHBIN PacTBOP HAHOCUIIM IYTEM pa3-
OpBI3TUBAHUS UM HAHOCUIIM Ha KOPHEBYIO CUCTEMY. {111 HEKOPHEBOrO HAHECCHUS, B KOMIIO3UT IJIMKAHA BBOJHU-
JIU OJTHO UM 00JIee U3 MPUMECHSEMBIX B CEIIHCKOM XO3SHCTBE MOBEPXHOCTHO-AKTUBHBIX BEIIECTB U/UITH T0OABOK.
B Teuenue cezoHa MpOBOIUIM OAHO UK OONee HAaHECECHUH, MPEANOUTUTEILHO -2 pasza B Mecsnl. Jng nampHE-
nIei ONTUMHU3AIMU MTOTOKA NMEPBUYHBIX MPOAYKTOB (DOTOCHHTE3a C LENBIO0 MOBBIIICHUS CIaT0CTH (HOTOCUHTE3HU-
PYIOIIMX OPTaHU3MOB U YBEIUYCHUA MPOAYKIMU UMHU HEKTapa, KOMIIO3UTHI INIMKAHOB MPUMCHSIU B TCUCHHE
HEJIeIM IBETCHUA U cO0pa ypoXkas B COUCTAHUM C 3aMEATUTCISIMU JBIXaHUA, ¢ IMTOKMHUHAMU B PPM KOJIHYECT-
BaxX ¥ ru00epe/IMHaMU B PpMm KOJUUECTBAX, U 3HIOTCHHOTO YCUJICHHUS BKYCa U 00OTralllcHUs MUTATSILHBIMU
BEI[ECTBAMH.
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IIpumep 12. Ilpumep xoMmo3ura rinukana Ha ocHoBe uHBepTassl (IGC)
KoMno3uThI IIIMKaHOB HA OCHOBE CMECEH MNIMKAHOB, MOTY4aeMbIX JETTHKO3UIHPOBAHUEM UHBEPTA3bI

IunamnasoH lpennouTuTesbHasd
MHrpenueHT

KOHLEeHTpauun % KOHUEeHTpauus %
HeramMkonmsnpoBaHHaa

1 ppb - 100 ppm 0,1-10 ppm
MHBepTasa
Cat 0,01-10 0,05
JIMMOHHas KUCJIOTa 0,001-20 0,001-15
ca?* 0,001-1 0,005
MouyeBUHE 0,001-25 1-15
KoHncepBaHT IT 0,001-0,2 0,01
Boma, no 6GajaHcy mo 100%

B IGC MoryT 6bITh 1006ABICHBI KOMIOHEHTBl KOOPIMHALIMOHHBIX COCANHEHHI EPEXOAHBIX METAILIOB
BBIGpaHHBIe n3 d-HCpeXOI[HBIX METAJIJIOB, AHHOHHBIC KOMITIOHCHTHI U Mg B CJICOOBBIX KOJIMYECTBAX. chOpI/ITeHI/I
JIBIXaHHS MOTYT OBITh BEIOpaHbI, HAIpUMEp, U3 OJHOH HITH OoJiee aKOHUTOBOH, (hyMapoBOii, TITyTapoBOM, 10710Y-
HOM, I[aBEJICBOYKCYCHOW U SHTApHOH KHCIOT. Heo0s3aTenbHO, aHHOHHBIE KOMIIOHEHTHI MOTYT OBITh BBIOpaHBI
U3 OJHOTO WM 0OoJiee MONMICHTAaTHBIX XenaToobpasyroumnx Beniects, Takux kak EDTA, EDDHA, HeEDTA,
DTPA, HBED, MGDA, GLDA u apyrue noioOHbIe BEIIECTBa.

IGC yBesnuuBaeT ypoxkaifHOCTh U Ka4ecTBO TOMATOB

[Ipu cTpeccoBBIX 3aCyNIUIMBBIX YCIOBHSX JUIS BBIPAIIMBAaHMSA TOMAroB, Ha pacteHus HaHocwid IGC wu
CPaBHHMBAJIM C HAaHECEHHEM KOHTpPOJBHBIX NMUTAaTeNbHBIX BemecTB. IGC 3HaYMTENbHO YyIydinal oOLIMH pocT,
YPOKaHHOCTh M KauecTBO 00pabOTaHHBIX TOMATOB [0 CPABHEHHUIO C HAHECEHHEM KOHTPOJIbHBIX BellecTB. Ceme-
Ha TOMaToB, oOpaboTanHble ¢ omollpio IGC myTeM HaHECEHHs €ro clIos Ha CEMEHa, JEMOHCTPUPOBAIH OBICT-
PYIO BCXOXKECTb.

MarepuaJjbl 1 METOABI

[popauiBanu cemeHa rudpuanoro copra tomaros Steak Sandwich (Burpee®) B aBTOMaTH4YeCKH KOHTPO-
JUPYEMBIX YCIOBHUSIX OKpPYKaIOLIeH cpepl Ipu TeMieparype 32° B TeMHoTe. Uepes Helelo nocie mpopacTaHus
HPOPOCTKH IEPEHOCUIIN Ha OTKPBITHINA BO3JyX UISl BRIPAIMBAHUS B 3aCylUIHBOM cpene 45°:32° LD (temmepaty-
pa B CBETJIOE U TEMHOE BPEeMS CYTOK), OTHOCHTEJNIbHAs BIKHOCTH 10%, MPOIOIKHUTETLHOCTh CBETIOTO U TEM-
Horo BpeMeHH cyTok (LD) 16:8 4 1 B OCHOBHOM COJIHEUHBIE THH C (POTOCHHTETHYECKH aKTUBHBIM H3yYCHHEM
(PAR) 1o 1800 MKMOIb (hOTOHOB Ha METp® B CEKyHy B IOJACHb. B Ipolecce HCCIe0BaHNUs, OJHOBPEMEHHO
HaHOCHJIM PaCTBOPHI Ha UCIIBITYEMBIC PACTCHUSA U KOHTPOJIBHBIC PACTCHUS, U BCC PAaCTCHUS HaXOAWJIIMCh B OH-
HAKOBBIX YCIIOBHSX, COOTBETCTBYIOLIMX HaJJIeXkalleld 1adopatopHoil mpaktuke. [lonnepxuBanu Ha I0CTaTOY-
HOM ypOBHE BHECEHHE yIOOPEHHil C MOJMBHON BOIOM, Uil TOTO YTOOBI KOPHH OBLIIM PAaBHOMEPHO YBJIAXXHEHHBI-
MH, HO ¥ JIOCTaTOYHO CYXHMH 0€3 MPU3HAKOB IMOBPEXACHUS BOAOH. Pernkarmio rpynn pacTeHuil BEIpaliBaIl
B tactukoBbiX moagoHax TLC Pro 606, kaxablid U3 KOTOPHIX UMeN 36 JIyHOK 00beMOM 125 M1, 3aTeM MepeHo-
CUJIM B IUIACTHUKOBBIE TOPIIKU JUAMETPOM 33 €M cO cpenoH, He coaepxkaiei nmouBbl. KoHTposbHbBIE U 00pabo-
TaHHBIE TOMAThl OTOMPAIIM 1O pa3Mepy M aKTUBHOCTH POCTa, U HEJOPOCTKH, TIOBPEXICHHBIC MM OOJIBHBIE pac-
TCHHUA, U CCMCHA 0T6paCbIBa.Hl/l J0 HaydaJia UCCJICAOBAHHUA, JIA TOT'O YTOOBI MOJIYYHUTh OJHOPOJAHBIC PCIIJIMKALIAHU.
Hopwms! pacxona A TpeX HEKOPHEBBIX HaHeceHHH coctaBisuiu 200 s/ra ¢ coxepxkanueM cmecu 0,1-1 ppm no-
JYYCHHBIX NETIMKO3MIMPOBAHHEM MHBEPTa3bl IITMKAHOB B HAHOCHMOM KOMITO3UTE TiuKaHa. ClagocTb, Kak Io-
KasaTesb YPOBHS BKyca, H3MEPsUIM N0 [iKajie bpukca B HEKTape COKa, BBDKATOrO M3 OTAEIbHBIX TOMATOB, C M0-
MOILBIO KauOpoBaHHOTO HUppoBoro pedpakromerpa (Reichert).

IGC nonyuyanu B COOTBETCTBHHU CO crocobamu, onucaHHbIMU B npumepe 11, MmoguduumupoBaHHbEIMH 115
NPUBEJICHHON B Tabnuie BoIe koMmo3uuu konnentpata IGC. [lns HekopHeBoro HaHeceHus, 1o6asisau 0,03-
0,05% mOBEepXHOCTHO-aKTUBHOTO BeliecTBa Sil A1 HEKOPHEBOTO HAHECEHHUS] B COOTBETCTBHH C MHCTPYKIMSAMU
Ha 3THUKeTKe. Bce pacTeHus mosyyanu OJMHAKOBBIE KOJIMYECTBA MUTATEIILHBIX BEIIECTB B Pe3yJIbTaTe MPUMEHE-
HHUH OJIMHAKOBBIX PACHBUINTENCH paCTBOPOB JUTS MOJIUBA CBEPXY.

CeMeHa mpopaliBaiy Ha YBIQXXHCHHOM BOIol BaTMaHCcKoi Oymare Whatman 598 B 6moanax ['occenina
no 20 cemsn/Omoane U S penMkanuii Ha 06paboTky. Ha monsepraemple 00paboTKe ceMeHa HaHOCHIH cioii 0,1
mr IGC, BeicymiBany Ha Bo3ayxe B TeueHHe 48 4 u ceMeHa BeiceBaid. KoHTposbHBIE ceMeHa oOpabaThIBain
TEMH K€ CaMbIMHU NMUTATEIbHBIMU BelecTBaMu, HO 0e3 IGC. [IpopacTanue onpenessuii no MOsSBIECHUIO KOpell-
k0B y 50% cemsiH. Uepe3 7 AHel NpOpOCTKH NepecaXuBalli Ha MOJIOHBI.

Jlnsg mpoBeneHUs CTaTUCTUYECKOTO aHAIH3a, KK HAOOp MTaHHBIX COIEpPIKall Pe3yJIbTAThI, TOJyYCHHbIC
B MapaulebHbIX dKCHEpUMEHTax. Paszianuus Mexay noaBeprHyThIMH 0OpabOTKe IpynmnamMH M KOHTPOJIbHBIMH
TpyIIIaMH B KOXXIOM SKCIEPUMEHTE OBUIM CTATHCTUYECKH 3HAYMMBIMH, €CIIH He ObUIO yKa3aHO MHOE, U TUIaHKU
HOTPELIHOCTEH XapaKTepu30BaiInuch 95% NOBEpUTEIbHBIMH HHTEPBAIAMH.

Pe3yabTaTsl
Cemena TomatoB ¢ HaHeceHHbIM cioeM IGC xapaKkTepH30BajIHCh YCKOPEHHBIM IpopacTaHueM. Bo Bcex
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perUMKalMsX MoABEPrHyThie 00paboTke ceMeHa rnokasbiBain 50% BexoxecTh uepe3 60 4. B orianume ot atoro
KOHTpOJbHbIE ceMeHa Noka3biBanu 50% BcxoxecTh BO Beex OnoAuax uepes 72 4.

[lenbro 3KCIIEpUMEHTOB ABIsNACh onpeaeneHue Bo3aencTBusa IGC Ha kadecTBO IUIOAOB U YPOXKaNHOCTh B
CTPECCOBBIX 3aCyIUIMBBIX ycnoBHsX. [loneBbie 00pabOTKH B YIOMSHYTBIX BBIIIE YCIOBHSX, IPEAyCMaTPHBAaB-
IIMEe MUCIIOB30BaHUE 3aMEIUIUTEINS ObIXaHUA 3a 2 THSA 00 cOopa ypojkasi, CpaBHUBAJIM ¢ 00pabOTKaMU KOHTPOJIb-
HBIMH TIMTAaTENbHBIMH BEIECTBAMM AJIS OINpPEAETICHHUs] BIMAHHUA Ha cilazocTh. He3aBHCHMO OT mBeTa IUIOJOB,
yepe3 2 IHs 1ocie 00paboTKH coOMpany JBEHAALATh U3 CaMbIX OOJBLIMX TOMATOB ¢ AuaMmeTpoM >50 MM U pe-
THCTPHPOBANIU UX JKUBYIO Maccy. [ToloBUHAa TOMATOB, ITOJBEPTHYTHIX KOHTPOJIbHOM 00paboTKe, MMena KpacHbIH
L[BET, TOrJa KaK BCE TOMAThl, NOABEPrHYThIE 00pabOTKe, ObUIM KpacHOro 1Bera. B Tabi. 4 nmokasaHo, 4To COOT-
BETCTBYIOIIasi 00paboTKa SHIOTEHHBIX MEPBHYHBIX MPOAYKTOB (POTOCHHTE3a HEKTapa cCOKa NMPUBOAMIA K TMOBBI-
LIEHUIO KayecTBa IUION0B, BEIPAXKEHHOMY Kak cpelHee 3HaueHue 5,5 mno mikane bpukca, koTopoe OblI0 3HaYMMO
Beile (p=0,012), uTo BBIpaxaaoch yIydllIeHHEM BKyca, YeM cpegHee 3HaueHue 4,9 mo mkane bpukca B cinydae
00pabOTKH KOHTPOJIBHBIMU MTUTATENbHBIMHU BELIECTBAMHU.

Tabmuua 4. IToBeIlIEHHE BKYCOBBIX KaUECTB TOMATOB (CpeAHUE 3HaUEHHE TIO0 1Kaje bpukca)

CpenHee 3HaueHue | CpelHee 3HaueHMUe
no wkaJjie Bpukca no wmKaJie Bpukca
KoHTpOJIBb IGC n=12
4,9 5,5 p=0,012

KonnuecTBO TOMATOB Ha OJIHOM PACTEHHH SIBJISIETCS ITOKA3aTeNIeM YPOXKaWHOCTH ILIOAOB, U B TabJ. 5 moka-
3aHO, 4TO 00paboTka ¢ momousio IGC naBana B pe3ysnbTaTe CpefiHee KOJMUECTBO MJI0/I0B, paBHOE 3,2 Ha pacTe-
HHUH, KoTopoe O0buto 3Hauumo (p=0,000, n=12) Gonplie, yeM cpeaHee KOJUYECTBO IUIOA0B, paBHOE 1,6 Ha pacTe-
HHUH, MOJIBEpraBIIeMCs 00pa0OTKE KOHTPOJBHBIMH IHUTATEIBHBIMH BeLIECTBaMU. B pe3yiaprate 00paboOTKH C
nomonnpio IGC nmoBslaNack ypoxKaHHOCTh, YBEJIHUHUBAIOCH KOJUYECTBO HEKTAPa B COKE IJIOJOB U MOBBIIIANACH
CJIAIOCTh U YIIyUIIANUCh BKYCOBBIE KaYeCTBa PH BhIPAI[BAHUHM TOMATOB B 3TOU 3aCyLLUIMBON cpefe.

Tabnuua 5. CpeaHee KOJUYECTBO MUIOJA0B TOMATOB HA OJJHOM PACTCHHH YBEJIIMYUBAJIOCH B PE3YJIbTATE
o6pabdotku ¢ nomopo IGC

CpenHee CpenHee
KOJIMYECTBO IJIOOOB | KOJMYECTBO ILJIOOOB

Ha OIOHOM pacCTeHMM | Ha OIOHOM paCTeHUM

KoHTpoJib IGC n=12

1,6 3,2 p=0,000

AHAIM3UPOBAIN CPEIHIOK CYMMapHYK) MacCy IUIOJOB TOMAaTOB Ha OJHOM PACTCHHH B KAUECTBE MEPHI
YPOXXaWHOCTHU B CITy4asix 0OpaOOTKH pacTeHHH C TOMOLIbIO KOHTPOJIbHBIX MUTATEIbHBIX BELIECTB U C TIOMOILBIO
IGC. B ta6n. 6 nokazaHo, uro 0o6padortka ¢ nmomomsto IGC maBana B pe3yibTaTe CpeIHIOK YPOXKalHOCTH IJIO0-
JIOB Ha oJHO pacteHue 277 r BiaxHo# maccel/14 r cyxoit maccel, koTopast Obiia 3Hauumo (p=0,002/p=0,004)
BBIIIIC, YEM CPEIHSS YPOXKaHHOCTh IUIOJOB Ha OJHO pacTeHue 124 rpaMMOB BIQXXHOM Macchl/7 T CyXoi MacChl B
ciyyae 00pabOTKH KOHTPOJIbHBIMH NMUTATEIbHBIMH BEIIECTBAMH.

Tabnuua 6. Macca m1010B TOMaTOB ¢ OJJHOTO PAacCTEHHs YBEJIMUMBAIach B
pe3yabrare 06padoTku ¢ nomoupo IGC

CpenHsisi BJIaXHasi Macca IUIOHNOB

KoHTpoJib IGC n=10

124 rpamm/pacTeHue | 277 rpamm/pacTeHue p=0,002

CpenHass cyxass Macca IUIONOB

KoHTpoue IGC n=10

7 rpamMm/pacTeHyne 14 rpamm/pacTeHune p=0,004

HccnenoBanu Bo3aeictBue o6pabotku ¢ moMomusio IGC Ha paznuuHble BUABI pACTeHUH, U pe3ybTaThl
npezacTasieHsl B Tabu. 7. [IpumeneHue 66110 3QPEKTUBHBIM B Cllydae PacTEHHH, 10 IOBOAY KOTOPBIX H3BECTHO,
41O OHH Xapakrepusytorcs C; u C4 MeTaboIM3MOM.
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Tabmuua 7. IlepedeHp UCCIIEOBaHHBIX PACTCHMIA, Ha KOTOPHIE OKA3bIBAJIO MOJIOKHUTEIBHOE
Bo3jeiicTBUE 00padoTka ¢ momoisio IGC

PacTeHue Crioco6 obpaboTku
T'epaHb KopHeBoO
HeTyHI/IH PacneuieHne u InpoMadrMBaHue
JlaHTaHa KopHeBoOM
3eJleHbl 4Yamn KopHeBo
BaJsie3aMmH HexopHeBOMI
Bonrapckuit neper HekxopHeBOMI
Penuc KopHeBoOM
KodeltHoe mepero KopHeBOI
I'azoHHaa TpaBa PacneuieHre u npoMadmMBaHue
Kykypy3a HaHeceHMe cJiog InpernapaTa Ha CeMeHa
BoiBoabl

BricTpoe npopacTtanue ceMsH nocie ux 06padbotku ¢ nomouipio IGC yka3piBajao Ha YCUIICHUE IbIXaHUS U,
TaK KaK BCE PACTEHHUs IbIIIAT, 00BACH:IO, ToueMy pacteHus BuaoB CAM, C3 u C4 xapaKkTepH30BaIUCh MOJIO-
JKUTEJIbHON OTBETHOM peakuuel Ha BO3JEHCTBHE KOMIO3UTOB INIMKAHOB. DHIOTE€HHOE MOAYJIUPOBAHHE MOTOKA
NEePBUYHBIX NMPOAYKTOB (POTOCHHTE3A IO BO3ACHCTBHEM KOMIIO3HTA TNIMKAaHA O0YCIaBIMBAIO MOBBIIICHHE HEK-
Tapa Coka TOMAaTOB, OlleHMBaeMmoe 10 Iukaie bpukca, ¢ ymydmieHHeM BKYCOBBIX kadecTB. [Ipu cTpecce mox
BIHSIHUEM (aKTOPOB OKpY’Kalolied cpedpl B 3aCyLUIMBOH 30HE, KYJIbTHUBUPOBAaHHE TOMATOB IyTeM 00padOTKU
X KOMITIO3UTaMHU TJIMKAHOB NEMOHCTPHPOBAJIO TMOBBIIIEHHE Ka4eCTBa U YPOXKaWHOCTH 0 CPABHEHHIO C KOH-
TPOJIbHOI 00paboTKOM. PerynupoBanye moToka NepBUYHBIX NPOAYKTOB (oTocuHTe3a ¢ momoinbto IGC pomon-
HSJIOCh HEO0s3aTeIbHBIM COBMECTHBIM MTPUMEHEHUEM C 3aMEIMTENSIMHU JbIXaHUs, C IUTOKMHUHOM B KOJIHYECT-
Be 10-200 ppm, Ans yCHJIEHHS BKyca, WJIM C YCKOPUTEISIMHU AbIXaHMsS AJISl MOBBILIEHUS ypoxkaiHocTH. Kpome
TOTO, B YCJIIOBUSX KHCJIOPOAHOrO rojojanus, nodasiaenue O,-reneparopa, 30-100 ma H,O, Ha onHO pacTenue,
MOJJEPKUBAJIO B 30POBOM COCTOSIHUM KOPHEBYIO CHCTEMY, UTO OOECIIEUHBAJIO MOCTOSIHCTBO BBICOKOTO Ka4yecT-
Ba U BBICOKOH YPOXaHHOCTH CEIbCKOXO035MCTBEHHBIX KYJIbTYP.

ITpumep 13. Ilpumep yacTUUHO THAPOIN30BaHHOM ryapoBoii kamenu (GG)

Inanas3oH [IpennodyTuTesibHaA
VHrpeInneHT
KOHLEeHTpauu 3% KOHLEeHTpauusa 32
GG 1-90 3-20
Cat 1-10 5
Ca? 0,01-3 1
ABJIOUHBIE KMCJIOTH 0,1-50 5-25
MoueBMHB 1-25 5-15
BIT 0,001-0,2 0,05
Bona, o BaJjlaHcy IO [lo BajaHcy
100%

B aToT npenapar Moryt ObITh TOMOJIHHUTEIBHO BBEJECHBI Ppb-ppm KOJIMYECTBA KOMIIOHEHTOB KOOPAHHALIU-
OHHBIX COCIMHEHHIT d-TIepeXOHBIX METaIoB” , BEIOpaHHBIX U3 Zn, Co, Ni, aKOHHTOBOM, TMMOHHOI, (ymapo-
BOIA, ITyTapOBOIA, IIABEIEBOYKCYCHOI H SHTAPHOI KHMCIIOT, XeaTo00pasyiomuX ankimiaMuioB 1 Mg*".

DOTOCHHTE3UPYIOIHME OPraHU3Mbl, 00pabOTaHHBIE C MOMOIILIO KOMIIO3UTOB IJIMKAHOB, COCTOSIIMX HX
Jernuko3uIupoBaHHelx GG, XapaKTepH30BAIUCh YCHIEHHBIM ITOTOKOM INEPBHYHBIX IPOAYKTOB (OTOCHHTE3A,
HOBBINIAOIINM KaYeCTBO U YPOXKAHHOCTh CENBbCKOXO3SHCTBEHHBIX KYJIbTYp. PeryaupoBanue noToka nepBUYHBIX
NpOAYKTOB (POTOCHHTE3a C MOMOIBIO KOMIO3UTOB INIMKAHOB, coctosmux u3 GG, HONOIHAIOCs HeoOs3aTenb-
HBIM COBMECTHBIM TPUMEHEHHEM C 3aMEIIUTENIIMH JbIXaHUs 11 YCHICHHUS BKyca WM C YCKOPUTEISIMH JbIXa-
HM 17151 IOBBILIEHUS yPOXKaHHOCTH.

[Tpumep 14. [Ipumep yacTuuHO rugponuzoBaHHoi kamenu tapsl (HTG)

Kamenu Tapbl NpoU3BOAATCS MPOMBIIUIEHHOCTbIO B OOJBIIMX KOJIMYECTBAX, U 3TO PACTEHUE COAEPIKHUT
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KpYIHBIE ITOJHMEpPbl 3BEHbEB pa3BeTBICHHbIX GalMan;, NOAXOISLIMX ISl JETJIMKO3MIMPOBAHUS C MOMOILBIO
YNOMSIHYTBIX BBILIE MPOLIECCOB AIETOJIM3a. A UMEHHO, JErJTHKO3UINPOBAHHBIE TJIMKAHbI BHIPAOAThIBAIH U3 MH-
IIEBOH KaMeH Tapbl alleTOJH30M (YKCYCHasi KUCIIOTA:yKCYCHBIH aHTHUAPHA:cepHast KuciaoTa 25:25:1 no oobvemy,
60-80°C, 24-96 u) unu HUTPOIU3OM (JIMMOHHAsI KUCJIOTA:yKCYCHBIN aHruIpua:a30THas kuciaorta 20:20:10), mo-
Jy4asi YaCTUYHO THAPOJH30BAHHBIC JCTIIMKO3WINPOBaHHBIE pa3BeTBieHHbIe GalMan;. ['nmukansr B dopme yac-
THYHO THAPOJM30BaHHOMN AernKo3uInpoBaHHoi kamenu Tapsl (HTG) neMoHCTpHPOBaNIH BBICOKYIO aKTHBHOCTh
B KOMITO3MTax ITMKAHOB B Auana3oHe koHueHtpauui 50-200 ppm. Uccnenoranus HTG B kauecTBe riiMkaHOBO-
ro KOMIoHeHTa nokasaiau, 4To HTG nposiBiseT akTHBHOCTH TOJBKO B NMPHCYTCTBUH KOMITOHEHTOB KOMIO3HTA
TJTMKaHa, IPU 3TOM HCTOJIb30BAIH CIIEAYIOUINE METOIBI.

KamycTty BRIpamuBaiy B KOHTPOJIMPYEMBIX YCIOBHSAX OKPY’KAIOIIEH Cpellbl, OMMCAHHBIX BBIILIE, B MJIACTH-
KOBBIX SIIIMKaxX ¢ 36 JyHKaMH JJIsl pacTeHUi o0bemoB 125 CM3/JIyHKa. Bce BoHbIE pacTBOPHI 1J1s1 HEKOPHEBOI'O
BHeceHus coaepxkanu 0,5 r Sil/n, pH 6, u B oTaenpHbIe NpenapaTtsl BBOJWIH CICAYIOUIHEe KOMIIOHEHTBI: METaJl-
e -1 ppm cynsdaTa Mapranua, 1 ppm cynbsdata xenesa (II) u 10 ppm HUTpaTa KaJlblHsl, pACTBOPEHHEIC B
Boae ¢ 50 PPM DAP; aHHOHHBIH KOMIOHEHT KOOPJIMHALMOHHBIX COEIMHEHUH NMEPEeXOIHBIX MeTamios’ - 300
ppm a-kerorayrapata kanusi, cokpameHHo aKG; u 100 ppm HTG. KoMnoHeHTBI KOMIO3MTA IIMKaHa W METaJl-
08> HAHOCHIIM Pa3feNbHO M B CMEIIAHHON APYr ¢ APYroM (opMe s HCCIeJOBaHHsS BO3ACHCTBHS Ha POCT
pacTeHHi! OTAENbHBIX KOMIIOHEHTOB 110 CPAaBHEHHUIO C MOJHBIM COCTAaBOM KOMIO3MTa riukaHa. PactBopel aKG,
HTG 1 aKG+HTG pacTBOpSUIH B BOAHBIX PACTBOPAX METAIUIOB  , H, B pe3yabpTaTe 4ero, B pacTBOpax Juist oopa-
GOTKH MPHCYTCTBOBATH KOOPIMHALIMOHHBIC COCAMHEHHS TIEPEXOIHBIX MeTamos”', cocrosmme n3 aKG, Ca®' u
Mn**. MeTanbsl™ CITy)HIH B KA4ECTBE KOHTPOJIS.

[Tpu pacnyckaHUHM NMEPBBIX YETKO BBIPAXKEHHBIX JIMCTHEB, MPHUMEHSUIH HEKOPHEBYIO 00pabOTKYy C HOPMOW
pacxona 10 mu/smuk, n=36. PocTku ¢ IMCTbIMH COOMPAIH, CYILIHIH U B3BELIHBAIIH.

PesynbsTarel ucneitanuii, npueenaeHusle B Tadmuie HTG Hipke, npeacraBieHsl B GopMe CpaBHEHHS Cpea-
Hel BEJTMYMHBI CYXOH MacChl pOCTKOB KallycThl IIPH 00paboTKe co CpeaHell BEIHYHHON CyXOH MacChl POCTKOB
KaIyCThl IIPH 06PaGOTKE TOIBKO PACTBOPOM METAIIOB”, HCXOMHBIM PAcTBOPOM, B KOTOPOM HPHUIOTABIMBAIH
BCE JPYyrHe pacTBOpHI uisg 00paboTku. Poctku, obpaboranHbie ¢ nmomomplo aKG, 3HaYMMO HE OTJIMYAIHCH
(n=36; p=0,057) ¢ TOUYKH 3pEHHs BHIXOJA OT KOHTPOJBHOTO PAacTBOpa MeTamioB ' ; pactBopsl HTG ¢ Merania-
mu’ XapaKkTepU30BaIUCh 3HAYUMBIM (n=36, p=0,001) MoJI0>)KUTETHHBIM BO3ACHCTBHEM IO CPABHEHHUIO C PaCTBO-
paMHM TONBKO OMHUX MeTamtoB . U uakonen, aKG+HTG+MeTams’ 1eMOHCTPHPOBAIH caMoe BBICOKO 3HAYH-
Moe (n=36, p=0,000) noBsIlIIeHHEe BBIXOJIa IO CPABHEHHUIO C MeTauiaMu’ . Kpome Toro, moyHslit cocTaB KOMIIO-
3UTa IJIMKaHa XxapakTepuzoBaics Boicoko 3HauuMbIiMH (aKG+HTG B cpaBHenuu ¢ aKG, p=0,000; aKG+HTG B
cpaBHenuu ¢ HTG, p=0,000) noBeIIEHUSMH BbIX0Ja IO CPABHEHHIO CO BCEMHU JPYTHMH BapHaHTaMH 00paboT-
KH.

Tabauna HTG
Cpem—m;{ BeJIMdMHa CyXOI;I MaccCel, I'paMM el
MeTaJuib?* 0,56
aKG 0,59 0,057
HTG 0,61 0,001
aKG+HTG 0,63 0,000

B 3aKJIFOYCHHUEC HeO6XOIII/lMO OTMETHTbH, YTO KOMIIO3UT IJIMKaHa MPOAECMOHCTPHPOBAJI Hau6011ee BBICOKO
3HAYUMBIC YJIYYHICHHS NPU COBMECTHOM NPUTOTOBJICHUH B Q)opMe IMOJIHOI'O COCTaBa KOMIIO3UTA I'JIMKaHa INpH
HAHECEHUH Ha (OTOCHHTE3MPYIOIME OPTaHU3MBI, C LIEJIbIO BO3ACHCTBHUS Ha MEPBUYHbIE MPOAYKThI (POTOCHHTE-
3a. Kpome Toro, monoxurensbubie 3)(EKThl BO3ACHCTBHSI MOJHBIX COCTABOB KOMIO3WTOB TJIHKAHOB MOATBEP-
JKIAJICh TOCIIE TOMONHATENLHOr0 BBeAeH s d-nepexoansix Metamios  , Ca®” u Mg®*. Perynuposanue notoka
NEePBHYHBIX NPOAYKTOB (DOTOCHHTE3a C MOMOIIBIO MOJHBIX COCTABOB KOMIIO3UTOB TNIMKAHOB, KPOME TOrO, J0-
MOJIHSUIOCH HEOO0sI3aTeIbHBIM COBMECTHBIM MPUMEHEHHEM C 3aMEUTUTESIMU JIbIXaHHs [T YCHIICHHS BKycCa WITH
C YCKOPHUTEISIMH AbIXaHHA OJIA MOBBIIICHUA ypO)KaﬁHOCTPI.

[Mpumep 15. ITpumMep yaCTHUHO THAPOJIM30BAHHOM Kameau 60008 poxxkoBoro nepesa (PHLB)

OnanasoH [IpennouTuTesbHa A
VIHrpeOueHT
KOHLEHTpaluun $ KOHLEeHTpauusa $
PHLB 0,1-5 1-3
Cat 1-10 5
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cazt 0,01-3 1

CMS 0,1-50 5-25
AMS 1-25 5-15
BIT 1-750 ppm 75-100 ppm
Boma, mo 6ajaHcy mo 100%

B stoT mpenapat PHLB MoryTt OBITH JOMOTHHUTENHHO BBEICHHI OAWH WK Oojiee d-mepexomHBIX MeTal-
0B, aHMOHHbBIE KOMMOHEHTHI 1/ Mg® ™. O6paGoTka HOTOCHHTE3MPYIOMMX OPraHu3MOB ¢ moMoiso PHLB
NPUBOAMIA B PE3YJIbTATE K YCUIICHHIO IIOTOKA IIEPBUYHBIX MPOJYKTOB (DOTOCHHTE3A, YTO MOBBIILIANIO KaYECTBO U
YPOXKaHHOCTb KYJIBTYp. Perynsiuio noroka nepBUUHBIX NPOAYKTOB (POTOCHHTE3A C IIOMOILBI0 KOMIIO3UTOB TJIH-
KaHOB, cocTosAmux U3 PHLB, nomomHuTenbHO KOHTPOJIMPOBAIN NMyTeM HEeo0s3aTeNbHOTO0 COBMECTHOTO NpHMe-
HEeHMd 3aMeuinTens apixanusi, 10-200 ppm canuiuIoBoOi KUCIOTHI, C LENbI0 YIYYIICHHS BKyCOBBIX XapaKTepH-
CTHK.

IIpumep 16. MeToab! U KOMIO3ULUH U1l yCKOPEHUS IPOPALLMBAHUS

IOranasoH llpennouyTuTesIbHaA
VHrpeOueHT

KOHLIeHTpauut, T/JI KOHLleHTpaumusa, TI/JI
Ethan 1 ppb - 1 ppm 10-100 ppb
T'nmyTapoBas KuUCJIOTa 0,0007-1 0,003
KOH pH 5-7,5 pH 5,5
Cat 0,01-5 0,1
Cca?* 0,01-1 0,05

Jnst mpuMeHeHHs ¢ Lenbio 0oiee 3G GEKTUBHOTO MpOpacTaHUsl CEMSH, B 3TOT Mpernapar MOryT OBITh 10-
GaBIICHBI AHHOHHBIE KOMITOHEHThI KOOPIMHALIMOHHBIX COCAMHEHUH MEPEXOIHBIX METAIUIOB , KOTOPBIE SIBISIOT-
Csl yCKOPHUTENSIMH JbIXaHHUs, BBIOPAaHHBIMHU U3 OJIHOH MM Oojiee akOHHUTOBOH, (hyMapoBOii, rIyTapoBoii, s161104-
HOH, I1aBeJICBOYKCYCHOH M SHTapHOH KUCIOT U UX (pochaTHBIX COeH.

CemeHa penuca, 25 ceMsiH Ha Omro/e, BeiceBany B 16 perummkauusx B 6moauax ['occenuna aus npoparuu-
BaHUs CEMsIH Ha KpYy>KKax BaTMaHCKoil Oymarn Whatman 598 Seed Culture, cMOYEHHBIX KOHTPOJIBHBIM PacTBO-
POM IHTATENBHBIX BEHIECTB MJIM PACTBOPOM KOMIIO3MTA IiIMKaHa. CeMEeHa BBIICPKHUBAIU IPH MOCTOSIHHON TEM-
neparype 27°C B TEMHOTE TOJIBKO ISl IOAJEPKaHUs AbIxaHus. [IpopacTaHue onpenensiv B TOT MOMEHT, KOTa
NOABISIINCH Kopewkh y 50% cemsH, Gsy. Pe3ynpTaThl mokaszaln yCKOpEHHE BCXOXKECTH B cCllydae 0OpabOTKH
KOMIIO3UTOM [JIMKaHa, cpeaHee 3HadeHue Gsy 15 4 1O CPaBHEHHIO CO cpefnuM 3HaueHueM Gs=22 4, n=3,
p=0,001 B ciyyae 0OpabOTKH KOHTPOJILHBIM PACTBOPOM MHUTATEIbHBIX BellecTB. OOpaboTka pesuca myTeM Ha-
HECEHHMs CJIoA Ha CeMEHa ¢ HOpMo# pacxoga 20-50 MKr/ceMs B pacueTe Ha CyXyr0 Maccy KOMIIO3HTa IVIMKaHa
JIOKa3bIBaja BbICOKYIO aKTHBHOCTh M 3HAYHMOE YCKOPEHHE BCXOXKECTH MO CPABHEHHUIO ¢ 00pabOTKOH KOHTPOJIb-
HBIM PacTBOPOM ITUTATEJbHBIX BEIIECTB B PE3yJbTaTe YCHUIICHHS MOTOKA NMEPBUYHBIX MPOAYKTOB (JOTOCHHTE3A.
AHaJOTHYHO, BCXOXKECTh YOBICTPSIIACh Y CEMSIH peauca, Ha KOTOpbIE NMPEeJBAPUTENILHO HAHOCHUIIM CJIOH M BBICY-
muBany 20-50 MKr KOMITO3UTa IJIMKaHa/CceMsl 10 CpaBHEHHIO ¢ 00pabOTKOW KOHTPOJBHBIM pacTBOPOM IIHMTa-
TEJIbHBIX BELIECTB.

[Mpumep 17. Komno3utsl N-CBsI3aHHBIX TIMKaHOB

IranasoH KOHUeHTpalui, IlpennouTuTesbHasA
VHTpeOoueHT
ppm KOHLIeHTpaluusa, ppm
Ethan 0,001-1 0,1
JIMOHHaa KucJjoTa 0,001-5 0,05
Ca? 1-10 5
Cat 0,01-10 3

B aTOT npenapat MOryT ObITh JOMOJHUTENLHO BBEICHBI AaHHOHHBIE KOMIOHEHTHl KOOPAMHAIIMOHHBIX CO-
eIMHEHNMIT IePEXOIHBIX MeTaIoB . HanpimMep, aHHOHHbIE KOMIIOHEHTBI MOTYT ObITh BEIOPAHBI M3 yCKOpHTEIEi
JIBIXaHHS ¥ MOJIMJCHTATHBIX XEJ1aTO00pa3yoIUX BEIECTB.

KOoMMO3HTBI IIMKaHOB /Ul KOPHEBOTO HAHECEHUS TOTOBMJIM B | JI BOJBI IPHU NEPEMELIMBAHUH IIPU KOM-
HaTHOM Temneparype ot 25 o 35°C.

Ipenapar tutpoBanu ¢ nomousro KOH w/umn NH4OH no pH 5-7,5 n Hanocunu npu HopMe pacxopaa oT
500 o 750 ramnoHOB/aKkp Kak MOKHO OJMKe K KOPHSIM IyTE€M NpOMaylBaHUs, pa30pbI3rMBaHUA-IPOMAYHBaHHS,
BHECEHMS B MEXKIYPsIbE H/WIIN IIyTEM BHECEHUS ¢ NOJIMBHON Bozoii. IIpu nomse 006paboTKy NMPOBOJHUIH ITyTEM
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MPOMaYMBAHUA MOYBHI PACTBOPOM IIpenapara KOMIIO3UTa INIMKaHa B HAaNpaBJICHUH KOpHEH /IS MOBBIIICHUS Ka-
YeCTBa ¥ YPOKANHOCTH CEIBCKOX03IHCTBEHHOH KyIbTYphl. OOpaboTKy MPOBOAMIM OT OJHOTO pasa B HEJEIIO 10
OJTHOTO pa3a B MECAIl, 10 Mepe HEOOXOAMMOCTH, B BEr€TAllUOHHBII NEPHO.

ITpumep 18. XKuaxuii KOHIEHTPAT HHBEPTA3BI

I'MuKompoTEeHHB! HHBEPTA3bl COCTOAT U3 OEIKOB spa U MoIuMepoB Man, noBepxHocTH. COOTBETCTBEHHO
9TU TIIMKONPOTEUHBI MOJBEPTalM YaCTUYHOMY THIPOJIU3Y C IMOJYYCHHEM ACTIIMKO3MIMPOBaHHBIX Man,. Ilpu
NPUTOTOBICHUH U3 JETTIHKO3UIMPOBAHHON MHBEPTA3bl KOMIIO3UTOB ITTMKAHOB M HAHECEHUH MX Ha (OTOCHHTE-
3UPYIONIME OPraHU3MBI, JACTJIMKO3MIMPOBAHHAS HHBEPTA3a MOAYJIMPOBANA MOTOK SHEPTUH OT (OTOCHHTE3A K
apixaHuio. KOHIEHTpUpOBaHHBIE Npenaparhl KOMIIO3UTA INIMKaHa, COJCpIKalllMe JErIMKO3UIMpOBaHHbIE N-
CBfI3aHHBIC PA3BETBICHHBIC LIENU U3 MHBEPTA3bl, pa30aBIsiIM BOAOH 10 nmoneBbix 103 10 ppb - S ppm ans doro-
CHUHTE3UPYIOMIMX OPraHU3MOB U NPUMEHSIM U MCCIEAOBAHUS NMPOPACTaHUs, B KOTOPOM OHHU XapaKTepU30Ba-
JIMCH BBHICOKOW aKTUBHOCTBIO NIPH COJCPKaHUAX Bcero nuib 10 ppb nernmko3unupoBaHHOM HHBEPTA3HI.

KoMno3uTe! raMkaHoB, KpOME TOTO, MPUTIOTABIMBAIY A PErYIUPOBAHHS NTOTOKA IIEPBUYHBIX NMPOAYKTOB
¢doTocuHTE3a ¢ HEOOA3aTENPHBIM HAOOPOM U3 3aMeUTUTENCH ABIXaHUs U1 TOBBIIICHUS BKYCOBBIX KA4eCTB U M3
YCKOpHUTENeH AbIXaHUs I MOBBIECHUS ypoxkaiHocTH. KoOpAMHAIMOHHBIE COCTUHEHHS MEPEXOMHBIX METall-
M08 1S AErIMKO3MIMPOBAHHON HHBEPTA3bI MOTYT GBITH JOMOMHHTEIBHO BHIOPAHBI U3 AHHOHHBIX KOMIIOHEH-
TOB, KOTOpBIC SABJIAIOTCA YCKOPUTEISAMH JbIXaHUS, U3 TAKMX KaK ppm KOJIMYECTBAa aKOHHTOBOH, (ymapoBoi,
TJIyTapoBOil, A0I0YHOM, 111aBEIEBOYKCYCHOM U sIHTapHOM kucnoT. Heo0s13aTenbHO, HO aHUOHHBIE KOMIIOHEHTBI
MOTYT OBITH BBIOpAHBI M3 MOJMACHTATHBIX XEIATOOOPA3YIONIMX COCAMHEHMH, U3 TaKMX KaK ppT KOIMYECTBA
EDTA, EDDHA, HeEDTA, DTPA, HBED, MGDA, GLDA u npyrux noao0HbIX cOeTMHEHUH.

O0paboTka ¢ MOMOIIBIO KOMITO3UTA IIIMKaHA NPUBOAMNA B PE3yJIbTaTe K MOBBIIMICHHIO KayecTBa U ypo-
KaHHOCTH CEIBCKOXO3AHCTBEHHBIX KYIBTYp, HAanpUMEp, TOJTYOMKH, JMCTOBBIX OBOIICH, XJIONKA, 3E€pHOBBIX
KYJIbTYP, TOMATOB, BUIIHH, JTyka, kode, 6aHaHOB, IUTPYCOB, ABIHHU, 3EJICHOJUCTHBIX OBOIIEH, OPEXOB, CEMEUKO-
BBIX IUIOJIOB, fATOJI, MIIOJOBBIX JEPEBBEB, NMPOAOBOILCTBEHHBIX KYNBTYp, IIBETOB, ACPEBLEB, TA30HHBIX TPaB H
JIEKOPAaTUBHBIX KYIBTYP.

Mertoabl

K 40 mn cunpHOro OCHOBaHMSA, MPEANOUTUTEIHHO BhiOpanHoro u3 0,2 N KOH, NH,OH u Ca(OH),, no-
6aBnsaM npu nepeMeriuBaduy 10-12 r cyxoro nopoika MHBEPTa3bl, NPEAIOUTUTENBHO ¢ akTHBHOCTHIO 200000
eaunun CaMHepa/T, ¥ BOJIHBIN MICTOYHOH pacTBOp HarpeBaiu napoM no 60-80°C B TeucHue 2-24 u. 3atem no-
0aBIANIM MpU NMepeMemuBaHuy 20 I TUMOHHOM KUCIIOTHI U PacTBOP HArpeBaii ¢ moMoIIbio napa npu 60-80°C B
teuenue 3-12 4. Yem HuKe TeMrmepaTypa HarpeBaHus, TeM 0ojee NIUTEIbHOH A0KHA OBITH MHKYOAIMs, U NO-
CJIe 3TOTO TIpOliecca CIIE0BATI0 OXJIaX/AECHUE N0 KOMHATHOH TeMnepartypsl. J{00aBisiu npu nepeMenuBaHuu
NOJXOIAIIee OCHOBaHUS, peanouTuteapHo BeiopanHoe u3 KOH, NH,OH u Ca(OH),, ans noBeneHus BEIUYH-
Hel pH 10 4-6. loBomunu o6weM a0 100 mu ¢ nonyueHuem 10% AerIMKO3UIMPOBAHHON UHBEpTa3bl. | 0OTOBUIH
UcXoaHbIH pacTBop 1-6 ppm Cat u 1 mi 10% nernuko3uIMpoBaHHOM MHBEPTA3bl pa3daBisAiny B 1 11 HCXOJHOTO
pactBopa Cat ¢ MOJyYEeHMEM XUAKOrO KOHIIEHTpaTa JCTJIMKO3MIMPOBAHHONW MHBEPTA3bl ¢ coxaepxkanueM 100
ppm. J{o6asmsiiu npu nepememuBanuu 100 ppm BIT ¢ nonmyueHnemM roroBoro »HujaIkoro KOHIEHTpaTa AETIIHKO-
3UIMPOBAHHOI HHBEPTA3HI.

Pa3BeaeHus XUAKOro KOHIEHTpATa AETIMKO3MIMPOBAHHOM MHBEPTa3bl AJS NpUMeHeHus B mone: 10 mn
HKOrO KOHIIEHTpAaTa ACTJIMKO3UIMPOBAaHHONH MHBEPTA3kbl ¢ conepkanueM 100 ppm pa3baisiau B 1 1 Boas! ©
MOJNYYEHUEM | ppm JIErTMKO3UIMPOBAHHON MHBEPTA3bl, 3aTEM IYTEM I10CIIEI0BATEIBHBIX pa30aBiIeHUH noTyya-
mu conepxxanus 1, 10, u 100 ppb, no Mepe HeobxonumocTu. IIpu HEKOpHEBOM BHECEHHHU TpeboBaIoCh 100aBiIe-
HHE OJTHOTO UITH 00JIee MCIONB3YEMBIX B CENIBCKOM XO3SHCTBE NOBEPXHOCTHO-aKTHBHBIX BEIIECTB, TakUX Kak 0,5
r/a Sil.

[IpuMeHeHnne HU3KUX KOHIIEHTPALUil IErTMKO3UIMPOBAaHHON HHBEpTa3bl B quanaszone 10 ppb - S ppm ObI-
110 3(h(heKTHBHBIM M XapaKTEpU30BAIOCH 3HAUUTENBHO D0Jice pAHHUM NPOPACTAHUEM U TTOBBIIIEHUEM Ka4eCTBa U
YPOXKaHHOCTH (POTOCHHTE3UPYIONUX OPraHM3MOB MO CPABHEHUIO C KOHTPOJIBbHOH 00paboTkoil. PeryiupoBanue
MOTOKA NMEPBUYHBIX MPOAYKTOB (OTOCHHTE3a C NOMOIIBIO KOMIIO3UTOB INIMKAHOB, COCTOSIIUX JETIMKO3HIHPO-
BaHHOW MHBEPTA3bl, JOMOJIHIIOCH COBMECTHBIM NIPUMEHEHUEM 3aMeuTens Abixanus, 1-100 ppm ru66epennu-
Ha, JUIA YIYYIIEHUS BKYCOBBIX XapaKTepUCTHK. KpoMe Toro, B yCIIOBUSAX KHUCJIOPOAHOTO TOJIOAaHus, 100aBIe-
Hue 1 11 cpenst ¢ 10 r CaO, criocoOCTBOBANO JOCTHXKEHHIO BHICOKOTO KA4ECTBA M BHICOKOH YPOXKAWHOCTU KYJIb-
TYyp.

ITpumep 19. IlpuMep 4aCTUYHO MMAPOIH30BAHHBIX PACTHTEIBHBIX KaMeei

PacturensHple kaMenu BRIOHpaH U3 NPOAYKTOB C BHICOKMM COJICP)KAaHHEM pa3BETBICHHBIX LIENEH MaHHa-
Ha, KOTOpPBIC YaCTUYHO T'MJPOIH30BAIHM CIIEAYIOIIMMHU METOIAMU: T'yapOBYIO KaMe/lb, KOH)KaKOBYIO KaMe/lb, Ka-
Melb 0000B POXKKOBOTO AEpeBa, KaMeIb Taphl U kaMenb durenedaca pa3aeapbHO pacTBOPSIU B Boje mpu 60-80°
Npu nepeMenmuBanud B Buae 1% mo mMacce kamenu. K xaxmoMmy pactBopy kamenu nobasmsamu 1-3 N a3oTHyIO
KUCIOTY U 5-25% ykcycHbI# aHruapua. PactBops! BeinepxuBaiu npu 70-80° B Teuenue 1-8 u. PacTBops! oxina-
waamu 1o 30-40° u turposamu 1o pH 3,5-4 ¢ nomomsto Ca(OH),, KOH w/umu NH,OH. K pactBopam nobass-
11 30-50% NMUMOHHYIO KHCAOTY 0 HachlmeHus U HarpeBanu 10 60-80°C B TteucHue 1-24 4. PacTBOpPHI 0XJTax-
JaJIM 10 KOMHATHO# TemniepaTypsl ¥ THTpoBaiH 10 pH 5-6 ¢ momomipio Ca(OH),, KOH, MnCO; u/umm NH,OH.
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Pactopsin 10X Cat B pacTBOpe 4acTHYHO I'MAPOJIM30BaHHOM kamenu ¢ nmonydeHueM 0,1% xamenu. ITocneno-
BaTeNbHBIE pa3BeaeHHs ¢ momollsio Cat qaBamu 00paslibl C pa3IHUHBIMU J03aMH, U CPaBHUBAIU UX JEiCTBUE C
JEHCTBHEM KOHTPOJIBHOTO PAacTBOpa NMUTATEIbHBIX BELIECTB. [IpuMepsl KOMIIOHEHTOB AJIsI KOMIIO3UTOB TJIHMKa-
HOB, COZEP’KAaI[MX YaCTHYHO T'MAPOJIN30BAHHBIE PACTUTEIbHBIC KaMEIH, NMPHUBEACHBI B TAaOIHIlE KOMIOHCHTOB
HIDKE.

Tab6nua KOMIIOHEHTOB

HuanazoH [Ipenno4yTuTeJibHEle
KoMnoHeHT
KOHLEeHTpauun % KOHLEeHTpauumn %
PacTuTesibHas Kamelb 0,01-3 0,1
HNO;:yKCyCHEM aHTuapun:CMS 5:5:5-25:25:60 10:10:50
NH,OH, KOH, Ca (OH), pH 3-6 PH 5,5
KoopamHalMOHHOEe COeldMHeHMue
0,01-1 0,1
[IepexonHOTO MeTasua?’
KoopaMHaUMOHHOEe COeOVHEeHue
0,01-3 0,1
Ca

Hccienosanue 6M010rH4eCKOi aAKTUBHOCTH

Cemena peauca no 30 mTyk Ha Omoaue BeiceBand B 20 permkaiusx B Oomoauax ["occennHa s npopa-
LIMBaHUS CEMSH Ha Kpyxkax BarMaHckoi Oymarn Whatman 598 Seed Culture. CemeHa BBIACPKUBANU MPH MO-
CTOSIHHOW TeMmIieparype 27° B TEMHOTE ISl MOAJEP)KaHUs TOJBKO AbIXaHuWs. [IpopacTtaHue onpenesnsyii B TOT
MOMEHT, KOTJa NMOosIBIUIUCE Kopemku y 50% cemsH, Gs.

Pesynbrarsl mokazanu 6onee ObBICTPOE IpopacTaHue co cpenHer BenanHoi Gsp=15 4 B cIydae KOMIIO3UTa
TJIMKaHa M0 CPAaBHEHUIO co cpelnHer BennunHoi Gsg=22 4, n=10, p=0,001 B ciiyyae KOHTPOJIBLHOTO MUTATEJIHHO-
ro BElIeCTBAa. AKTHBHOCTH Pa3IMYHBIX YacTHYHO ruaponusoBaHHbix (PH) xameneit xapakrepu3oBanuch oOIIu-
MU 3aBHCHMOCTSMH KOHLEHTPaLHH, HEOOXOAUMBIX I AOCTHXKEHMS BEIHYMHBI akTUBHOCTH Gsp, OT comepxa-
HHMS B HMX Pa3BETBJICHHBIX MaHHaHOB. HaOiroaeMple akTHBHOCTH M3MEHSUIMCh OT HM3KMX 3Ha4€HHWH JUIs dac-
THYHO TH/IPOJIN30BAHHBIX I'yapoBOW KaMeIH, KOH)KaKOBOH KaMe/in, KaMeld pOXKKOBOT'O JiepeBa, KaMell Tapbl 10
BBICOKHMX 3HAYEHMH IS YAaCTHYHO TMIPOJM30BAaHHON Kamenu ¢urenedaca, kak 3TO MOIPOOHO NPEICTABIEHO B
TabuIe aKTUBHBIX 103 (ppm) yacTU4HO ruaponu3oBaHHbix (PH) kameneit.

O0paboTka ceMsiH peauca ¢ MOMOLIBIO KOMITIO3UTOB INIMKAHOB KaMeAeH U3 pa3JIMuHbIX HCTOYHHKOB Xapak-
TEpU30BANIaCh PA3TMYHBIMU YPOBHAMHU 3(D(PEKTUBHOCTH M 3HAYMMO YCKOpsJIa BCXOXKECTh [0 CPABHEHHIO C KOH-
TPOJIHBIMH IIMTAaTEIbHBIMH BEIIECTBaMH. BpicTpast BCX0XecTh Oblla 00yCIIOB/IE€HA SHIOTEHHBIM YBEIHUEHHEM
MOTOKA MEPBUYHBIX MPOIYKTOB (poTocHHTE3a. IIpennoduTuTeIbHbIe YCKOPUTENH IbIXaHHs BKIFOUAH JIMMOHHYIO
U A0JI04HYI0 KHCIIOTBL. KpoMe Toro, B yClIOBHAX KHCIOPOJHOTO TOJIOJAHUS, HOMOJHHTENbHAs 00paboTka Kax-
Joro KopHs ¢ nomoiusto 1 1 cpenst ¢ 20 r CaO, criocoOCTBOBaNa yCHJICHHIO pOCTa KOPHEH, YTO NMPUBOJMIIO B
pe3ynbTaTe K BHICOKOMY KaueCTBY U BBICOKOH YPOXKaHHOCTH CEbCKOXO3SIHCTBEHHBIX KYIBTYP.

Tabsuia akTHBHBIX 103 (ppm) YacTUYHO ruapoau3oBaHHbIX (PH) kameneit

100 ppm GG

30 ppm YacTUYHO IUIPOJIM3OBAHHOM KOHXaKOBOM Kamelu

20 ppm YacTUMYHO TMIPOJIM3OBAHHOM KaMeIM POXKOBOIO HepeBa

20 ppm YacTMYHO I'MIPOJIM30BAHHOM KaMeOu Tapkl

10 ppm YacTMYHO I'MIPOJIM30BaHHOM KaMenun ouresedpaca

IIpumep 20. [Ipumep >kUIKOTO KOHLIEHTpaTa KOMIIO3UT IJIMKaHA U3 UHBEPTa3bl

Marepuasl: nopourok nuBeprassl MaxInvert 200 (DSM), 6e3Boanas muMonHas kuciora (Brandt)

BBICOKOKOHIIEHTPUPOBAHHBIN KUIKUI PacTBOP KOMIIO3UTA INIMKaHA U3 HHBEPTa3bl MTOJyyalld MyTeM JIeHa-
TypaLUH U JETJIMKO3WJIMPOBAHMS aKTUBHOM WMHBEpTa3bl NpH HarpeBaHuu 10 80° B HACBHILEHHOM LIUTPATHOM
pactBope. CHayaia NpuroTaBJIMBaIl HackIeHHBIH 50% pacTBOp JIMMOHHON KUCIOTH B Bojxe. K 500 mi1 Hachi-
IIEHHOTO pacTBOpa JIMMOHHOW KMCIOTHI MeieHHo nobaBmsuii 100 r cyxoro mopolika uHBepTa3bl MaxInvert
200 mpu nepememnBanuu Memankoi (300-800 o0/MuH) a1 mpemoTBpalleHHs 0oO0pa3oBaHus KOMKOB. Ilocie
pacrpenesieHds MHBepTa3bl B pacTBOpE, CKOPOCTh NMepeMenuBaHus cHkamu 10 100 06/MUH A1 MUHUMHU3AIUH
neHooOpasoBaHus. PactBop HarpeBanu 10 80° W BBIAEPKUBAIM €T0 NMPHU 75-85° B TeueHUe 8 4 MpU MEIICHHOM
100 06/MUH nepeMeIINBaHHH, YTO MPUBOIUIO K 00pa30BaHHIO JETIMKO3HMIMPOBAHHBIX MTPOAYKTOB, CMECH IIH-
KaHOBBIX KOMIIOHEHTOB KOMIIO3UTAa INIMKaHA, B Pe3yJbTaTe NMPOLECcCa YaCTUYHOrO THApoar3a HHBepTasbl. Ilocie
OXJIaXJICHHS 10 KOMHATHOW TeMIlepaTypbl, J00aBsUIH MPH IepeMeninBaHu koHcepBant, 100 ppm BIT u cym-
MapHbIi 00bem goBoauan 10 500 Mi1 ¢ moMo1IBI0 BoAbI ¢ nostydenueM 20% pacTBopa riMKaHa.

[TpuroTaBiuBalu HCXOAHBIM KOHLEHTPHUPOBAHHBIA pacTBOP Meraina’’, BKIIOYAONIHIL MOYEBHUHY CO
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CBEPXHHU3KHUM cojiepkaHueM ouypera, Ca, Mn, Fe, Zn, Mg, aMynbratop U3 CTaTUCTHYECKOTO OJIOK-COMOIUMEPA,
takoro kak Pluronic L-62, Huzmue anudartudeckue CIUpThI, HMPEINOYTUTEIBHO, IPOIIAHOJBI, KOHCEPBAHTHI,
Takue kak BIT, KOHI[EHTpalnu KaXKI0ro KOMIIOHEHTa MPUBEICHBI B Ta0JIMIIE COCTaBa KOHLEHTpaTa KOMITO3UTa
TJIMKaHa W3 WHBEPTa3bl. AMKBOTY 5 M1 20% pacTBopa riaukaHa pa306aBisid B 10 1 HCXOTHOTO KOHIEHTPUPO-
BAHHOTO PACTBOPA META/Ia ~ ¢ TOJy4eHHeM pacTBopa 100 ppm KOMIIO3HTA TIMKAHA H THTPOBAIH C MOMOIIBIO
numonHo# kuciotel, KOH n/unu NH,OH no Benuuunsl pH B quanaszone 5-8. Otot npoaykr 100 ppm koMmno3u-
Ta TJIMKaHa MPUTOTaBIMBAIH I pa30aBlieHUH Npu NMpUMeHeHHH Ha moisax a0 0,01-1% B Boae it HaHeCEHUS
Ha (orocuHTe3upyoure oprann3mel. Hanpumep, 10 M1 koMno3uTa riimkasia B 1 J1 Boab! AaBai pacTBop ¢ 1 ppt
rJIMKaHa ¥ aHajoruuHo, 1 ramnon/100 raaioHoB Ha akp wiM 3 xuakux yHuuu/1000 (byTOBZ. Kpowme Toro, npu-
MEHSUIM M IOCJIeI0BaTeNIbHBIE pa30aBIeHHUs, B ClIy4ae HEOOXOIMMOCTH.

PazbaBiieHHbIH 1)1 TPUMEHEHHS B MOJIE KOMIIO3UT TIIMKaHA U3 JIETJIMKO3HIMPOBAHHOW MHBEPTAa3bl MPOsB-
1511 3¢ dexTuBHOCTH B AuanazoHe ot 0,01 1o 10 rimkaHa npy KOPHEBOM HAaHECCHHH, H/WIIH BMECTE C J0OaBKaMH
B YKa3aHHBIX Ha 3THKETKE HOpPMaxX pacxo/a MOBEPXHOCTHO-aKTUBHBIX BEIIECTB NMPH HEKOPHEBOM HAaHECEHHH OT
0,1 mo 10 ppm, ryiMKaH J0Ka3bIBaj CBOIO 3P PEeKTUBHOCTD MPU KOPHEBOM HAHECCHHUH.

Tabnuia cocTaBa KOHIEHTpaTa KOMIIO3UTa TJIMKaHa U3 HHBEPTAa3bl

pH 7-8

[IpenrnoYyTUTENbLHHE InanasoH

Bxofsuyie KOMITOHEHTH
KOHLleHTpauym r/10 x KOHLIEHTpalmii B $%

Bona 8617 60-90
20% ramkaH 5 0,01-10
MoueBMHa 700 5-25
Mg 2,5%, EDTA 200 1-10
Mn 6%, EDTA 50 0,3-5
Fe 7%, EDTA 100 0-10
Ca 3%, umuTpar 68 0,5-5
Zn 9%, auerar 50 0,3-5
Pluronic L-62 100 1-6
M300ponaHogt 100 0,5-10
BIT 6 0,08-0,3

HecmoTps Ha TO, 4TO XapakTepHbIE NMPHU3HAKH PACKPHITHIX B M300PETEHHU BapHUAHTOB OCYILECTBIICHUS
OMHCaHbI MPUMEHUTENIEHO K OJTHOMY NPHMEPY, HO He I APYTHX MPUMEPOB, TEM HE MEHEE, 3TO CAEIAaHO TOJIBKO
U3 cooOpakeHUH y100CTBa M IOSTOMY HEKOTOPBIEC XapaKTepHble MPU3HAKH OJJHOTO OMHUCAHHOTO MPUMEPA MOTYT
OBITh OOBETUHEHBI C OJTHUM WJIM HECKOJIBKUMHU XapaKTepHBIMHU MPU3HAKAMHU JPYTUX IPHUMEPOB B COOTBETCTBHU
C PACKPBITBIMU B U300pETEHHH CITOCOOAMH U MpenapaTamH.

Jns crienuanicToB B JaHHOW OOJIACTU SIBISETCS OYEBUIHBIM BO3MOXKHOCTH CYIIECTBOBAHHS M JIPYTUX
KOMOMHAaLMiA CIOCOOOB U MPENapaToB, pACKPHITHIX B U300PETEHUH BAPHUAHTOB OCYIIECTBIICHHUS, KOTOPBIE BXOJST
B 00bEM MPHUBEICHHBIX JlaJiee MYHKTOB (JOPMYJIBI H300pETCHHUS.

OOPMYVYIJIA U3OBPETEHUA

1. Ipenapat, conepxamuii KOMHO3UT TJIMKaHA JJIS YIYYIIEHHUS XH3HECIOCOOHOCTH CEIhCKOXO3SHCTBEH-
HBIX KYJIBTYp M pocTa (GOTOCHHTE3UPYIOUUX OPraHW3MOB, BKJIIOYAIOMIUN Pa3BETBICHHBIN JErTUKO3UINPOBaH-
HBII TVIMKaH C TEPMUHAIBHBIM JIMTaHA0M M3 INIMKOMHPAHO3bl WM ALMITIMKO3aMHHA B CMECH C KOOPAWHALMOH-
HBIM COCIMHCHHUEM Ca2+ U OJHUM HIIHU Oonee KOOPpAWHAITMOHHBIM COCTUHCHUEM D-nepexozmblx MeTaHIIOB2+.

2. Ipenapar no 1.1, rae yka3aHHbBIH pa3BETBICHHBIH JETIMKO3MINPOBAHHBIN ITIHKAH NPEACTABISIET COO0i
BBICOKOMOJIEKYJIIPHBIN MOJMMEpP MaHHAH

3. Ilpenapar no 1.1, rae yka3aHHbIH pa3BETBIICHHBIH IErJIHMKO3HIMPOBAHHBIN IIMKAH BRIOMPAIOT U3 IPYII-
mbl, cocTosmel n3 O-cBI3aHHBIX TIHKAHOB ¢ Glyp,.,, rae m=1-4 u n=1-4 u N-cBsi3aHHBIX TIHKaHOB ¢ Gly,,.,, T1Ie
m=1-4 u n=1-4.

4. Ipenapar no 1.1, rae pa3BeTBICHHBIN JETJIMKO3MIMPOBAHHBIN TIMKaH IPEJICTABISIET COO0H BEICOKOMO-
JIEKYJISIpHBIM MaHHaH-N-TJIHKaH.

5. Ipenapat no 0.1, AONOJHUTENLHO BKIIOYAOIIMNA OJIUH WM 00JIee KOHCEPBAHTOB.

6. IIpenapar no 1.5, rae oauH win 6ojiee KOHCEPBAHTOB BBIOMPAIOT U3 TPYIIIBI, COCTOSIIEH U3 OEH30U30-
THA30JIMHOHOB, METHJIXJIOPU30THA30JIMHOHOB, METHIIN30THA30JIMHOHOB U X KOMOHHALIUH.

7. Ilpenapar no mn.1, rae yka3aHHBIH pa3BETBICHHBIN NETJIMKO3HIMPOBAHHBINA IIIMKAaH BBIOMPAIOT U3 TPyI-
eI, cocTosuieit u3 O-cBsa3aHHbIX MIMKAHOB ¢ Gly,,.,, rie m=1-4 u n=1-4 u N-cBs3aHHbIX TIHKaHOB ¢ Gly,,.,, TIe
m=1-4 u n=1-4, u roe yKa3aHHOE OJHO UM OoJiee KOOPAWHAIMOHHBIX coeNUHeHUH D-nepexoaHbIx Merauios
BKJTIOUAIOT KAK KOMIIOHEHTBI METanoB’’, Tak M OJMH MIH GojNee aHHOHHBIX KOMIIOHEHTOB, BHIODAHHBIX M3
TPYINBI, COCTOSIIEH M3 XeIaTooOpa3yIoIMX MOIMACHTATHBIX AJKHJIAMHAOB, aKOHUTATOB, LIUTPATOB, (ymapa-
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TOB, TNIyTApaTOB, MAJIATOB, OKCAJNIOAIIETATOB, CYKIIMHATOB, UX KHCJIOT, coNeil U 3¢HUpoB.

8. Ilpenapat mo 1.1, rae yka3aHHbBIH pa3BETBICHHBIH JETIMKO3UINPOBAHHBIH INIHKaH MPEACTaBIsIeT cOO0H
TPUMaHHONMHPaHO3UI-N-TIIHKaH.

9. llpenapar mo n.1, rae yka3aHHBIH KOMIIO3UT INIMKaHA MPUCYTCTBYET B KosuyuecTBe oT 1 ppm 1o 1% mo
Macce M yKa3aHHOE OHO WM (0JIee KOOPAMHAMOHHBIX COSTUHEHHI EPEXOIHBIX METAIIOB  MPUCYTCTBYIOT B
xomuuectse ot 0,1 ppb 10 100 ppm mo mMacce.

10. Ilpenapar no n.1, rae yka3aHHBIH KOMIO3UT INIMKaHAa NPUCYTCTBYET B hopMe MPOAYKTa KOHIECHTPUPO-
BaHHOM KOMITO3UIIMH C KOHIIEHTPAIM KOMIIO3UTa IMkaHa B auanazone ot 100 u/munH 1o 10% ans pazseaeHus
nepe] HaHECEHHEM Ha (OTOCHUHTE3UPYIOIIME OPraHU3MBl CEIbCKOXO3AHCTBEHHBIX KYABTYp AJS IOBBIMICHHS
JBIXaHHUS; TJIC YKa3aHHBIH KOMITO3UT INIMKaHA MPOYKTA KOHIEHTPUPOBAHHON KOMIO3UIIMU BKIIOYAET OJUH UITH
fonee ErIMKO3MIMPOBAHHBIX TNIMKAaHOB B JUana3oHe KoHUeHTpanui ot 1 ppm 1o 20% u oxHo uaM Goree Ko-
OPAMHAIMOHHBIX COCTUHEHMI IEPEXOIHBIX METAIIOB’ B AMana3oHe KOHueHTpamuit 1 ppm-10% u KoHCEpBaHT
B IMana3oHe KoHIeHTpanuii ot 50 ppm no 1%.

11. Cnoco® ymy4IIeHUs KU3IHECTOCOOHOCTU CEITbCKOX03ICTBEHHBIX KYABTYP U pOCcTa (JOTOCUHTEIUPYIO-
IIMX OPraHU3MOB B PE3Y/IbTATE YCUICHHUS AbIXAaTEIbHOrO MeTabo/IM3Ma NEpBUYHBIX NMPOAYKTOB (DOTOCHHTE3A,
BKJIIOYAIONIMI HaHECEHUE HA YKa3aHHBIA opranu3m ot | ppm no 1% npenapara mo m.1.

12. Cnoco6 mo n.11, rae yka3zaHHBIH 1ETTUKO3UIMPOBAHHBIN ITTMKAH BEIOUPAIOT U3 IPYIIIEI, COCTOAIIEH U3
O-cBs3aHHBIX IIUKAHOB C Gly,,.,, e m=1-4 u n=1-4 u N-cBa3aHHbIX rukaHoB ¢ Gly,,.,, rae m=1-4 u n=1-4.

13. Cnoco6 no m.11, rae oaHo umx 6ogee KOOPAMHAUMOHHBIX COGUHEHMHA D-TepexoaHbIX METAIIoB
BKITIOYAIOT KAK KOMIOHEHTHI METAII0B>", Tak M OZMH WIM GONEE AHHOHHBIX KOMIOHEHTOB, BHIGPAHHBIX U3
IPYNIIBI, COCTOSAIIEH M3 MOJHICHTATHBIX alKUIaMH/I0B, aKOHUTATOB, IIUTPATOB, (hyMapaToB, IIyTapaToB, Mania-
TOB, OKCAJI0alleTaATOB, CYKIIMHATOB, UX KUCIIOT, COJEH U 3QUpPOB.

14. Cnoco6 mo n.11, rae yka3zaHHBIH Pa3BETBICHHBIN JETIMKO3UIMPOBAHHBINA ITMKAaH UMEET TEPMUHAID-
HBIH JTMraHa U3 MaHHONIMPAHO3UNIA.

15. Croco6 no m.11, rae yka3aHHBIH pa3BeTBICHHBIH ETIMKO3UINPOBAHHBIN INIMKaH BEIOMPAIOT U3 TPyN-
eI, cocroseit u3 O-cBA3aHHBIX-TUKAHOB ¢ Gly,,.,, Tie m=1-4 u n=1-4.

16. Crioco6 no m.11, rae yka3aHHBIH pa3BeTBICHHBIH ErIMKO3UINPOBAHHBIN INIMKaH BEIOMPAIOT U3 TPyN-
nbl, cocToseit u3 N-cBA3aHHBIX-TIUKaHOB ¢ Gly,,.,, rie m=1-4 u n=1-4.

17. Cnoco6 no n.15, rae yxa3anuslit O-CBA3aHHBIA-TTIMKAH B YKa3aHHOM KOMIIO3UTE TNIMKaHa BBIOMPAIOT
u3 rpymnnsl, cocrosmeit uz apun (Gly),, anun(Gly),, anxun(Gly),, rae n=1-4.

18. Cnoco6 mo n.11, rae ykazaHHBIH pa3BETBICHHBIA JErIMKO3UIMPOBAHHBIA ITMKaH BBIOMpalOT U3 N-
AlETUIITIMKO3aMUHUII-TEPMUHATBLHBIX JTUTAH/I0B.

19. Coco6 mo m.11, rae ykazaHHOE OJTHO MK 00JIce KOOPIUHAIIMOHHBIX COCTUHECHU I BKITIOYAIOT KATbIIUIA,
Ca®™ u rae yKasauHblil OAMH MM GOJee MEePEeXOAHBIX METAINOB’ YKA3aHHBIX KOOPAMHAIMOHHBIX COCIMHCHHIT
MePEXOAHBIX METAIIOB  BKIIOUAIOT OMUH MM Gonee D-MepeXoMHbIX MeTannoB””, BEIGPAHHBIX U3 TPYIIIBL, CO-
crosmeit u3z Mn*", Fe?”, Co®", Ni*" u Zn*".

20. Cnoco6 o n.11, rye yxa3aHHbIiH Tpenapat AOMOJHUTENBHO BKIIOYAET OJIMH MM 60siee KOHCEPBAHTOB.

21. Cnoco6 mo .11, rae ykazaHHbIE pa3BETBICHHBIE JIETTIMKO3UIMPOBAHHBIC ITTMKAHBI BBIOUPAIOT U3 OJTHO-
ro uiau 6oxee GepMEHTOB INIMKONPOTEHHOB, HHBEPTA3, ICHATYPUPOBAHHBIX MHBEPTA3, YACTHYHO T'HAPOIHU30BaH-
HBIX MHBEPTA3 U JIETIMKO3UIMPOBAHHBIX MHBEPTA3, U UX CMECEH.

22. Croco6 mo m.11, rie mpemapar BKIIOYAET OAHO MMM GOJee KOOPAMHALMOHHBIX coeauuenuit Ca’ -
Mn’**-KOOpAMHAMOHHEIX COCAMHEHNUIT I OIMH MK GoJee Pa3BETBICHHBIX ACTIMK03MTHpoBaHubX Gle-NAc, ;.

23. Cnoco6 mo n.11, rae yka3aHHBIH (HOTOCUHTE3UPYIOMIUI OPraHU3M NPOIYLIUPYET HEKTAp U II¢ YKa3aH-
HBIH Npenapar HAaHOCAT AJIS MOBBIIICHUS HEKTAPA.

24. Cnoco6 mo m.11, rae ykazaHHBIH QOTOCUHTE3UPYIONIMHA OpraHu3M IMPEICTaBIAET COO0M IBETOHHOE
pacTeHue.

25. Cnoco6 no n.21, rae ykazaHHbIE YACTUYHO THAPOJIM30BAHHBIC MHBEPTA3bl ACTIIMKO3UIUPYIOT C IIOMO-
IIBIO TUMOHHON KHCIOTHI.

26. Cnoco6 no n.11, rae yxa3aHHbIH (OTOCHHTE3UPYIOIUH OPraHU3M NPOAYIHUPYET NEPBUYHBIC IPOAYK-
THl (JOTOCHHTE3a U IJe YKa3aHHBIH NpenapaT HaHOCAT Ha YKa3aHHBIH (OTOCHHTE3UPYIONMI OpraHu3M Ui JH-
JIOT€HHOTO YIY4IICHHUS BKYCOBBIX KaUECTB.

27. Cnoco6 mo m.13, rae yka3aHHbIE OAMH MM 0OoJee KOMIIOHEHTOB IPUMEHSIOT cOBMeCTHO ¢ Os-
reHEPUPYIOIMMH BELIECTBAMM, BEIOPAHHBIMHU U3 IpymNbl, coctosmei u3 H,O,, CaO, u MgO..

28. Croco6 no n.11, rae HaHeceHHe yka3aHHOTO Npenapara Ha yKa3aHHbBIH (OTOCHHTE3UPYIOUUHA opra-
HU3M OCYIIECTBIsAeTCS B konuuectBe oT 10 ppb m0 800 ppm n1s MOBBIICHUS TUAPOCTATUHYECKOTO TaBICHUS
(hOTOCHHTE3UPYIOIETO OPraHU3Ma.

29. Cnoco6 mo .11, rae yka3aHHBIH pa3BETBICHHBIN JETIMKO3UIMPOBAHHBIN ITTMKAaH BBIOMPAIOT U3 OJTHO-
ro Uiy 6osee BUIOB YACTUYHO THIPOJU30BAHHOIO PACTUTEILHOTO CHIPhS, BRIOpAaHHOTO U3 durenedaca, ryapo-
BOH KaMeaH, MOPCKUX BOJOPOCICH, co/lepKallluX MaHHAH BOAOPOCIIEH, AMca, TUI0JJ0B POXKKOBOTO JIEPEBA, TAPHI,
KaHABAJIMHM MEYEBH/THOH, POXKKOBOTO JEpEBa, TKAHH HOCIIEPMBI NaIbMOBOI'0 JIEPEBA U UX CMECEH.

30. Croco6 mo n.21, rae yka3aHHBIC YACTHYHO TUAPOIM30BAHHBIC MHBEPTA3bl JCTIIUKOIUITUPYIOT KUCIIO-
TaMH, BEIOPAHHBIMHU M3 YCKOPHUTEIEH IbIXaHUS.
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31. Cnoco6 no n.11, rae GpoTocHHTE3UpPYyIOUIMM OPraHU3MOM SIBISIETCS CENILCKOXO035HICTBEHHAs! KYJIbTYpa.

32. Cnoco6 mo n.11, rae ykazaHHbIH (GOTOCHMHTE3UPYIOLMHA OPraHu3M MpOIyLHPYET NPOAYKTH (OTOCHH-
Te3a M TA¢ yKa3aHHBIH NperapaT HaHOCAT Ha YKa3aHHbBIH (POTOCHHTE3MPYIOIIMI OpraHu3M Ul SHIOTCHHOTO
YCHIICHUSI IPOAYKTOB (hOTOCHHTE3A.

33. Cnoco6 mo m.11, rae ykazaHHBIE NPOXYKTHI MEPBHYHOTO (POTOCHHTE3a (POTOCHHTE3UPYIOIIETO Opra-
HHM3Ma MPUMEHSIOT COBMECTHO ¢ O)-reHepHPYIOLIMMH BEILECTBAMH, BBIOPAHHBIMHU H3 TPYIIbI, COCTOSIIECH M3

H202, Ca02 )41 MgOZ
NEMNMKO3UNNPOBAH- l KOOPAVHALMOHHbI

i KOMIEKC MEPEXORHOTO
Holl FIIVKAH et

KOMMO3WT TIMKAHA

KOMMO3NT IMIMKAHA NPO-
HWKAET B KITETKY, B PE3YSIHTATE
4Er0 ®OTOCHHTE3VPYIOLLMA OPFA-
HU3M BbICBOBOXAET NEPBI4HBIE
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