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BOPBBA C BUPYCAMU MO3AUKU U BAKTEPUAJILHBIMU MHOEKITUSIMH Y PACTEHUA

ITEPEKPECTHA CCBUUIKA HA POACTBEHHVYIO 3AABKY
B mHacTtosmell 3asBke UCHpamuBaeTcs MPUOPUTET TNpeaBapureiabHOM 3asBku US ¢
perucTpanroHHeIM HOMepoM 62/564517, momanHoit 28 centsiOps 2017 roma, KoTopasi MOJHOCTBIO

BKJIFOYCHA B HACTOAIYIO 3asBKY ITyTEM CCBIJIKH.

OIIMCAHUE YPOBHA TEXHUKHU

Bupycbl MO3auKu TPEACTABISIOT COOOM Tpymiy MAaTOreHOB PAacTeHHH, KOTOPBIE OKa3bIBAIOT
BJIMSTHHE U MOTYT BBI3BIBATH CYIIECTBEHHOE MopaskeHHe O6osiee yeMm 150 pa3nmudHBIX THIOB PAaCTEHUH.
MuUTHOHBI  CafOBBIX KYJBTYP YAaCTHYHO TMOPAKAIOTCS WIM JaKe BCE CEIbCKOXO3SUCTBEHHBIE
KyJIbTYpBI pa3pylIarTcs BUpycamu Mo3auku. Hanbomnee pacmpocTpaHeHHbIE CebCKOXO3SIHCTBEHHBIE
KYJIBTYPBI, KOTOPble MOT'YT WH(HULUPOBATHCS BHPYCAMH MO3AHMKH, BKJIIOUYAIOT KapTOdesb, OaxueBbie
KyJIbTYypbl, 6aMUI0, YMIMHACKAN TIepeLl, OTyPLBbI, IBIHIO, THIKBY, TOMUAOPHI, TabakK, pO3bI, TIOJIBIIAHBI,
CBEKJIy, CJIUBBI, 0000OBBIE M MHOTHE ApPYTHE.

CyIiecTBYIOT pa3NuuHbIe BUIBI BUPYCOB, KOTOPhIE MOANAAAIOT MO KATErOpuio “MO3andHble”
601e3HH, KaXIbIM U3 KOTOPBIX OTHOCUTCS K OAHOMY W3 PA3JIMYHBIX POJOB, Hampumep, Begomovirus
(HampuMep, BUPYC MO3aWKU MaHHOKHU), Potyvirus (HarpuMmep, BUPYC ‘Ocmbl’ CiuBbl), 1obamovirus
(Hampumep, BUpYC TabavHOM MO3aMKH) U KO MHOTHUM APYruM. IIpumepsl BUIOB MO3aHUYHBIX BUPYCOB
BKJIIOYAIOT BHPYC MO3AHWKHU JIIOLIEPHBI, BUPYC MO3AMKH CBEKJbI, BUPYC MO3aUKH MaHHOKH, BHPYC
MO3auUKHU KOPOBBETO IOpOXa, BUPYC MO3AMKH OTypLd, CATeJUIUTHBIH BHUPYC MO3aWKHU MPOCA, BHUPYC
‘ocmbl’ CJIUBBI, BUPYC MO3AHMKH MATUCCOH, BUPYC TaOAYHOH MO3AaMKH, TIECTPOJIENIECTHOCTh TIOJIBIIAHOB
U BUpYC XKENTOH Mo3auku kabauka. B To Bpems kak MHOTHE M3 3THUX BHPYCOB sBisitoTCsi ouPHK
BHUPYCaMH, HEKOTOphIe U3 HUX sBIsitoTcs oi/IHK Bupycamu mnm HeonpeneneHHBIMU BUPY CaMH.

HecmoTpst Ha TO, 4TO MHOTHE M3 3TUX BUPYCOB UMEIOT Ha3BaHUE, ‘CBSI3aHHOE C KOHKPETHBIM
pacTeHHeM, B IEHCTBUTEJILHOCTU, OOUH M TOT K€ BHPYC MOJKET UMETh OOJIbIIOE KOJMYECTBO XO3SEB.
Hanpumep, HecMoTpss Ha TO, 4To BUpyC Tabaunoit mo3auku (BTM) Ha3BaH COMIacHO MEPBOMY
pacTeHHIO, U3 KOTOPOro OH ObLI OTKPHIT (Tabak), oH uHpuuupyer Gosee 150 pasaMYHBIX THITOB
pactenuii. Cpenu pacteHuii, mopaxkaembeix BTM, NpHCYTCTBYIOT OBOIIHM, COPHSIKA M IBETHl. B
OCOOSHHOCTH, €KErOAHO TMOPAKAIOTCS ITHM BHPYCOM MOMHAOPHI, NEpel] U MHOTHE IEeKOPATHBHBIE
pacTeHus.

INopakeHne MO3aUYHBIM BUPYCOM CHa4alia MPOSBIIAETCS B (pOpME 3eJIeHBbIX JIMCTHEB, KOTOPBIE
MOKPBIBAIOTCSl TSITHAMH, CKPy4MBAIOTCS wWid naedopMmupyrorcs.  OOBIYHO, HA 3THUX JIMCTBSIX
Pa3BHUBAIOTCS JKEJITOBATHIE ISITHA, JOTIOJIHUTEIBHO K MX IITHUCTOMY BHEIIHEMY BHIY, M PacTeHUE
MOJKET OCTAHABJIUBATHCS B POCTE, B OCOOEHHOCTH, €CJIM HHQULIMPOBAHNE MPOU3OILIO B HAYAJIE CE30HA.
B cemeticTBe ThIKBEHHBIX (ThIKBa, OaxXueBbIe KyJbTYPBI, OTYPLbI, TATHCCOH), HAIPUMEP, TIOPAKEHHBIE

Y4aCTKH TaKiKE€ MOTYT OBITh NOKPBITEI HAPpOCTaAMU HJIM aJIbTCPHATHUBHO, KOJKa IUJIOAOB MOXKET OBITh
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BBILIBETIAS U CTJIAKEHHAsA. B TO Bpems Kak MO3aWuHBIM BUPYC MOJKET HE YHHUTOXKATh PACTEHHE, HO
€ro BIIMSHHUE HAa POCT U OOMIYIO JKU3HECTTOCOOHOCTH PACTEHHS MOXKET OKAa3hIBaTh CYIIECTBEHHOE
BJTUSTHUE Ha KOJIUYECTBO SKOHOMHYECKHU LIEHHBIX MPOJYKTOB, obecrnieunBaeMbIX
CEeJIbCKOXO3SHCTBEHHON KyNbTypoi. Hampumep, mioasl MOTYT CTAHOBHUTBCS CJIMINKOM TOPBKUMU IS
MPUTOTHOCTU K YMOTPEOJIEHHUIO B MHINY, WIM MOXKET HAPYyIIAThCS LBET, KAUECTBO WJIH CO3PEBaHHE
IUIOZOB.

Mo3zanuHelil BUPYC MEPE3UMOBBIBACT HA PA3IMYHBIX PACTEHUSIX, BKJIOYAsl OCTATKH PACTEHUH,
KOTOpbIe HE OBbLIN OYMIINEHBI U3 CATOB MM CEJIbCKOXO3IHUCTBEHHBIX KYJBTYP, a TaK)Ke Ha PACTEHHUSIX
KOIIA4bsl MSITA, JJAKOHOC, MyCTHIPHUK CePACYHBIN, MOJIOYal U AUKWN orypel. TJu U orypeyHbie KyKH
pacrpocTpaHsioT  3a00JeBaHusA, TMOCKOJBKY OHHM IMHTAIOTCS Ha U TEPENieTAlOT  MEXIY
MHQUIUPOBAHHBIMU PACTEHUSIMU U 3MOPOBBIMU PACTEHUSIMHA. BUPYC TakKe MOKET PacpOCTPAHIThCS
C TIOMOINIBIO AaKTHBHOCTH JIIOZeH, WHBeHTapd W obopymoBanus. (CrenoBaTeNbHO, MBIThE PYK H
ne3nH(EKIMs CamOBbIX NHCTPYMEHTOB, KOJIBIIIKOB, JIEHT, TOPIIKOB, TETUTMYHBIX CTEJUIAXKEH, U T.1., C
MOMOINBIO  OTOENMBAIONIUX CPENCTB, SBISIETCS BaXKHBIM JJIA  CENBbXO3MPOU3BOAUTENEH IS
YMEHBIIEHUs] pUCKa 3arpsisHeHus. UeM paHbIlle B HaUajie Ce30Ha PacrpocTpaHaeTcs 3a00ieBaHue, TeEM
GoJibIliee KOJMUECTBO PacTeHUN OyIyT CYNIECTBEHHO MOpa’keHbl MO3aWUYHBIM BHUpycoM. Kpome Toro,
BHUPYC PACMPOCTPAHSETCS B OCOOEHHOCTH JIETKO BO BJIAXKHBIX YCIIOBUSIX.

Kpome BHpYCHBIX MaTOreHOB pacTeHHH, Takke OakTepuaIbHblEe NMATOTeHbl PACTEHHI MOTYT
BBI3BATh TSKeNIble M DKOHOMHYECKH MOBpexaaromue 3abojieBaHus. TeM He MeHee, B OTJIUYHE OT
BHUPYCOB, KOTOPblE HHPHUIMPYIOT BHYTPH KJIETOK-X03s€B, OAKTEPHU PACTyT HA MOBEPXHOCTIX MEXKIY
KJIETKAMH, a He MPOHUKAsI B HUX. BOJIBIIMHCTBO (PUTOMATOTEHHBIX OAKTEPUI OTHOCSITCS K CIIEAYOIIHM
pomam: Erwinia, Pectobacterium, Pantoea, Agrobacterium, Pseudomonas, Ralstonia, Burkholderia,
Acidovorax, Xanthomonas, Clavibacter, Streptomyces, Xylella, Spiroplasma, w Phytoplasma.
CuMritoMbl UHGHIMPOBAHKMS HEKOTOPHIMH M3 THX BPEIUTEJIEH MOTYT BKJIKOYAThH IIATHA, MO3AHYHBIE
KapTHHBI WM TMYCTYJIBI HA JIUCThAX U IUIOAAX, BOHIOUYIO THUJIb KOPHEIUIONOB, TaJljibl, H30BITOUHBIM
POCT, YBAAHUE, MIATHA HA JINCThSIX, KPAITHMHKH M «OKOTHY, MapIy, sI3By U axKe THOesb pacTeHHS.

Hekoropeie ¢QuromaroreHHsle OakTepuud MPOAYLMUPYIOT TOKCHHBI HIIM HHBELUPYIOT
crielyajbHble OeJIKH, KOTOpblE TPUBOAAT K THOENU KIIeTKU-XO39HWHA, WA OHH TPOIYIUPYIOT
(depMEeHTBI, KOTOPBIE PA3IararOT KIIFOUEBBIE CTPYKTYPHBIE KOMIIOHEHTBI PACTHTENBLHBIX KJIETOK H HUX
CTEHOK. OTU BPENUTENH PACMPOCTPAHSIOTCS PA3IMYHBIMH MyTAMH, W MOTYT TEPEHOCHTHCS Ha
GoJbIIE PACCTOSIHUS, HApUMeEpP, OHH MOTYT pas3ieraTtbcsd ¢ OpbI3raMu JOXKIA, WIH TEPEHOCHUTHCS
BETPOM, TITHUIIAMH WJIM HACEKOMBIMU, W aHAJOTHYHO BUPYCaM, MOTYT PaCIpPOCTPAHSITHCS BCJIENCTBUE
akTHBHOCTH Jiroyiel. TeM He MeHee, He3aBHCHMO OT TOTO, Kak OHH PaCOpPOCTPAHSIOTCS, IS
MPOHUKHOBEHUSI BHYTPH pacTeHus, OakTepuajbHBIM MATOreHaM HY)KHO OTBEPCTHE, TaKOe Kak paHa
WJTH YCThE.

He cymecTtByeT neyeHui BUPYCHBIX OOJIE3HEH, TAaKUX KaK MO3aWdHBIA BUPYC, MOCJIE TOTO, KaK

pacTeHue yxe HHPUIMPOBaHO. YacTo Takas CUTyalus UMeeT MECTO U ¢ OaKTepuasibHbIe OOJIE3HIMHU, U



10

15

20

25

30

35

3

OCHOBHOE BHHUMaHHE [OJDKHO yaeNsiTeCsi He Ooprbe ¢ 3aboneBaHneM, a BMECTO 3TOTO
MPEAOTBPAIEHN0 HHOULMPOBAHUS WIM pacnpocTpaHeHus. Hampumep, yMeHbIIEHHE KOJHYECTBA
HACeKOMBIX, IEPEHOCHUMBIX OOJIE3HH, KOTOpble KOHTAKTHPYIOT C PACTeHUSMU, WIA YMEHbIISHHUE
KOJIMYECTBA MHOTOJIETHUX COPHSKOB WJIM APYTMX pAacTeHHi, KOTOpbIe€ pPacTyT BO3Je
CeNIbCKOXO3SIMCTBEHHON KyJIbTYpPBI HJIH Y4acTKa, MOTYT ObITh 3()(eKTUBHBIMH MPOQIIAKTHYECKUMH
MepaMH, TeM He MeHee, JJII 3TOr0 4acT0 HeOOXOOWMO HCIOJIb30BAaTh arpeCCHBHBIE XUMHYECKHE
MECTULMIABI WK TepOurmapl. MOKHO HCIOIB30BaTh AaHTHOMOTHUKH IJIsi OOpbOBI C OTpeneeHHBIMH
OaKTepusMHU, HO 3TO MOXET NMPUBOAHTH K TOSBJISHHIO PE3UCTEHTHBIX IITaMMOB. Takum o0pasom,
Haubosiee S(PPEKTUBHBIMU CIIOCOOAMHU  SIBJISIIOTCSL  TIPUMEHEHHE CKOHCTPYHPOBAHHBIX PACTEHHHH,
KOTOpBIE PE3UCTEHTHBI K OMpEAeNIeHHbIM InTamMMmaMm Bpexmutess. OmHAKO TIPU 3TOM, BCJICIACTBHE
OTPOMHOIO KOJIMUECTBA PA3JIMYHBIX BHPYCOB M BUAOB OaKTEepHii, KOTOpblE MOTYT HH(UIMPOBATH
pacTeHue, SBISIETCS CIOKHBIM 3aIUTUTE OT PA3JIMYHBIX MATOTEHOB C TTOMOIIBIO 3TOTO CIIOCO0a.
UpesMepHBIF MaTepuajbHbIA yepO MOKET OBITh CIEACTBHEM IMHUPOKOTO PAaCIpPOCTPaHEHHUS
UH(EKIMI PacTeHU U CeJIbCKOXO3SMCTBEHHBIX KYJBTYP OT OMNpEeAeNieHHbIX OOJe3Hel pacTeHHH,
KOTOPBIE MOTYT PacCIpOCTPAHATHCS B CafaxX, BO3IEIBIBAEMBIX MOJISIX M TEIUIMLAX. JTO TAKKE MOJKET
OKa3bIBATh PATUKATBHBIA 3(PQPEeKT Ha MOCTaBKY MPOAYKTOBBIX CEIbCKOXO3SHCTBEHHBIX KYJIBTYD,
TOCTYIHBIX TOTPEOUTEIISIM. Takum oOpa3om, cymecTByeT NOTPeOHOCTH B O€30MacHbIX U
sKoyornyecku Oe3BpemHbIXx crnocobax OopbOBl € TMATOTEHHBIMH BUPYCAMHM PACTeHUM, BKIIIOYAs

MO3aMYHbIH BUPYC, a TaKKe (PUTOMATOTeHHBIMH OaKTEPHSIMU.

KPATKOE U3JIOXKEHUE CYIITHOCTHU U3OBPETEHUA

3amauell HacTosIEero M300peTeHus: sBseTcss OoOecreueHHe MHKPOOPTraHH3MOB, a TaKkKe
noOOYHBIX MPOAYKTOB HX POCTA, TAKUX KAK IMOBEPXHOCTHO-AaKTHUBHBIE BEIIECTBA OHOJOTHYECKOTO
MPOVMCXOXKIEHUsSI, Ui TPUMEHEHHs] Uit OOpbOBI C ONpENeSeHHBIMU TATOT€HHBIMH WHQEKIHIMU
pactenuii. B 0coOeHHOCTH, HACTOsIIee HU300pEeTeHHEe OTHOCUTCS K OoprOe ¢ (PUTOMATOreHHBIMH
BHpPYCAaMH, BKJIOYAas MO3aWYHBIM BHPYC, a TakkKe C (PUTOMATOreHHBIMH OaKTEPHSIMU, HCIIONb3YS
MOJIE3HbIE MUKPOOPTAaHU3MbI /MM HX MOOOYHBIE MPOAYKTHI POCTA. BIarompusTHO, MPOAYKTHI Ha
OCHOBE MHKPOOPTaHU3MOB U CIIOCOOBI COTJIACHO HACTOSIIEMY H300PETEHHIO SIBJSIFOTCS 3KOJIOTHYECKH
663Bpe}:[HI:IMI/I, HETOKCUYHBIMH U SKOHOMHNYCCKH BBIT'OOAHBIMU.

B omnpeneneHHbIX BapuaHTax OCYIUECTBJIEHMS, HACTOsilee H300peTeHHe OOecreunBaeT
KOMITO3WLIMK Ha OCHOBC MHKPOOPraHU3MOB, TrAC KOMIIO3WLHMK COACPKAT OAHUH WM HECKOJIBKO
IMOJIC3HBIX MHUKPOOPTaHU3MOB I/I/I/I.]'II/I OOAUH MWJIHN HECKOJIBKO HOOOYHEIX NpoOAyKTOB  pOCTa
MHKPOOPraHu3MoB. KOMIIO3HUIIMS TakKe MOKET COAEpKarh (PEPMEHTALMOHHYK CPEdy, B KOTOPOW
MIPOAYLIUPYIOT MOJIE3HBIE MUKPOOPTaHN3MbI W/HMJIH TIOOOYHBIE TIPOAYKTHI pocTa. [T000UHbIE POAYKTHI
pocTa MHKpPOOPTaHM3MOB MOTYT IPENCTaBIsATH COOOM T€ MPOAYKTHI, KOTOPBIE MPORYLHPYIOTCS
MHUKPOOPraHU3MaMi KOMIIO3ULIMY, WIX OHH MOTYT IPOAYLIMPOBATECS ITie-HUOYIb B IPYTrOM MecTe U

IOOABIISITECS K KOMITO3ULIAU.
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B onmHOM BapmaHTe OCYIIECTBJICHHS, KOMITOZHLIUS CONEPIKUT TOJBKO MHUKPOOHBIN MOOOYHBII
MPOAYKT pocTta 6e3 Mmoyie3HOro Mukpoopranusma. Hampumep, B OHOM BapuaHTe OCYILIECTBJICHUS,
KOMIIO3ULIHSI COAEPIKUT TOJBKO (pepMeHTaTHBHBIA OyJIbOH, B KOTOPOM KYJIETHBHPYIOT MOJIE3HBIN
MHKPOOPTaHU3M.

Mukpo6Hbie TOOOYHBIE POIYKTHI POCTa MOTYT HAXOIUTHCS B OUMINEHHON MJIM HEOYHIIEHHOM
dopme. B mpenmoutHTeNbHBIX BapUaHTaxX OCYILECTBJICHUS, MOOOYHBIH MPOAYKT POCTA MPEICTABIISIET
co0Oi TMOBEPXHOCTHO-aKTHBHOE BELISCTBO OHOJIOTHYECKOTO TMPOUCXOXKIEHUS, BBIOPAHHBIM U3
[JIUKOJIMIIUAOB  (HAmpumep, cooposUUabl,  PAMHOJHUIMIBI,  TPEraJO30JUIUABI  HIN
MaHHO3HJIDPUTPUTOJUTAIHABI) M JIUMONENTUAOB (Hampumep, Ccyp(akTuH, HTYpUH, JMXEHUCHH U
¢enruiyH). B oqHOM THMUYHOM BapuaHTe OCYIIECTBJIEHHs, MOOOYHBIH MPOAYKT POCTA MPEACTABIISIET
coboti copopomumuz (SLP).

B HekoTOpBIX BapuaHTaX OCYILECTBIIEHHS, HEOUHIIEHHAs (opMa MOBEPXHOCTHO-AKTHBHBIX
BEIIECTB OMOJIOTHYECKOTO ITPOUCXOKIEHHST MOKET UMETh (POPMY JKHIKON CMECH, COMEPIKAIIEH 0CATOK
MOBEPXHOCTHO-aKTHBHOTO BEIECTBA OMOJIOTHYECKOTO MPOUCXOKISHHS U ()epMEHTATUBHBIN OyJIbOH,
MOJIyYeHHBII B pe3ysibTaTe KyJbTHBALMH MHKPOOPTaHH3Ma, MPOAYLHPYIOLIEr0 MOBEPXHOCTHO-
AKTHUBHOE BELIECTBO OMOJIOTHUECKOTO MPOHCXOXKIEHHS. JTa HeouHlleHHas (opMa MOBEPXHOCTHO-
AKTHBHOTO BEIeCTBA OMOJIOTMYECKOTO MPOUCXOKACHNS U OyJILOHHBIN pacTBOP MOXKET COAepKaTh OT
npubmsurensHo 0,001% no mpubnmusurensao 75%, ot npubmusurensro 20% 1m0 nmpuOIM3HUTENBHO
70%, ot mnpubmusutensHo 35% nmo npubmusurensHo 65%, ot mpubmmsurensHo 40% 1o
npubmsutensHo 60%, ot npubnusurensHo 45% no mpubmmusurensHo 55%, win NMpUOIN3HUTENBEHO
50% 4ncTOro NMOBEPXHOCTHO-AKTHBHOTO BEleCTBA OHOJIOTMYECKOTO MPOHCXOKICHHS.

B ompeneneHHbIX BapHaHTaxX OCYIIECTBJICHUS, TOJIE3HBIH MHKPOOPTaHW3M B COOTBETCTBHHU C
HACTOSIIUM H300peTeHHeM MpencTaBisieT coO0M MHUKPOOPTaHU3M, MPOIYLUPYIOIIUN TOBEPXHOCTHO-
AKTUBHOE BEINECTBO OHOJIOTUYECKOTO  MPOHMCXOIKIACHHUSI. B crnemmduuecknx  BapuaHTax
OCYILECTBJICHHUS, MUKPOOPTAaHU3M MPEACTABISET COOOM APOKIKH, MPOAYLHUPYIOIIHE MOBEPXHOCTHO-
AKTHBHOE BEIECTBO OMOJIOTHYECKOTO MPOUCXOKAESHHUS, TAKHe Kak, HarpuMmep, Starmerella bombicola.
B npyrom BapuaHTe OCYIIECTBJIEHHS, MUKPOOPTaHU3M TNIPEACTABIISET COOOH IPOKKU-KUJUIEPHI,
MPOAYLUPYIOIINE MOBEPXHOCTHO-AaKTHBHOE BEIIECTBO OHOJIOTMYECKOrO TPOUCXOKISHHUS, HAIPUMED,
Pichia anomala (Wickerhamomyces anomalus). ti ApOXXKH CIOCOOHBI  MPOAYLIMPOBATH
MOBEPXHOCTHO-aKTHBHBIE TJTHKOJUIUIBI OHOJIOTHUECKOTO MPOUCXOKISHHS.

B opHOM BapmaHTe OCYIIECTBICHUS, IOJIE3HBIM MUKPOOPTAHM3M IIPEACTAaBISIET COOOM
HEeMaTOreHHble OakTepuu, MPOAYLMPYIOUIHE MMOBEPXHOCTHO-AKTHBHOE BEINECTBO OHOJIOTHUYECKOTO
MPOUCXOXKIEHUsI, TaKHe Kak, Harmpumep, Bacillus subtilis v Bacillus amyloliquefaciens. O6a 3tux
BUAa  SBISIOTCS  3(QPEKTHBHBIMU  MPOAYLIEHTAMH  IOBEPXHOCTHO-AKTHUBHBIX  JIUIIOMENITHIOB

OHMOJIOrMUECKOTO MPOUCXOKIACHUSL.
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IIpoaykTel Ha OCHOBE MHKPOOPTAaHM3MOB MOXKHO HCIIOJB30BAaTh JHOO OTHAEIBHO WIH B
KOMOWHAIIMY C IPYTUMH KOMIIOHEHTAMH, KOTOPbIe IOMOTAIOT YCHIHTh OOPbOY ¢ MO3aUYHBIM BUPYCOM
1 OaKTepUabHBIMU ITATOTE€HAMU PACTEHHH.

B omnpeneneHHBIX BapHaHTax OCYIIECTBJIEHHS, AATE3UBHOE BELIECTBO MOXKHO JOOABIATH K
00paboTke [T POJIOHTUPOBAHMS are3UU MPOAYKTA K JIMCThSM pacTeHnil. Hampumep, BemecTBo Ha
OCHOBE TOJIFCAaXapH/a, HAlPpUMep, KCAHTAHOBYIO KaMe[lb, MOJKHO HCIIOJIb30BATh B KAUeCTBE are3HBa
IUTs1 KOMITO3UIMN B COOTBETCTBUHU C HACTOSIIIIUM H300pETEHHEM.

B ompeneneHHbIX BapuUaHTaX OCYLIECTBJEHUS, KOMIIO3ULIMH COTJIACHO HACTOSIIEMY
HU300pPETEHHIO HMMEIOT MPEUMYINEeCTBA MO0 CPABHEHHIO, HANPUMEP, C OYHIIEHHBIMH MHKPOOHBIMU
MeTabOIUTaMH.  ODTH NPEUMYLIECTBA MOTYT BKJIIOYaTh OJHO HIJIM HECKOJBKO U3 CIIEAYHOIINX
MPEUMYIIECTB. BBICOKHE KOHLIEHTPALMM MaHHOMPOTEHHA (3MYJbCH(UKATOP) B COCTaBE HAapYKHOMU
MOBEPXHOCTH KJIETOUHOW CTEHKH [pOXIKeH, MNpucyTCTBHe OeTa-ritokaHa (dMmyJbcudukarop) B
KJIETOYHBIX CTEHKaX APOXKIKel; MPUCYTCTBHE MMOBEPXHOCTHO-AKTHBHBIX BELIECTB OHOJIOTHYECKOTO
MPOUCXOXKIEHHUSI B KyJIbTYPE; U MPUCYTCTBUE PACTBOPHUTENIEH H/WIH APYTUX METAOOJUTOB B KYJIbType
(HampuMep, MOJIOYHAS KHCJIOTA, STAHOJ, U T.1.).

Hacrosimee wn300peTeHne Takke obOecmeunBaeT Croco0 KyJIbTHBHPOBAHUS KOMITO3HMLIMH Ha
OCHOBE MHKpOOpraHu3moB. Kommosuimu MOryT OBITH MOJNY4YeHBI C TOMOINBIO TPOLIECCOB
KyJIbTHBHPOBAHUSI OT HEOOJNBLIMX MAacmITabOB IO MNPOMBIIUIEHHBIX MACIITa00B. DTH MPOLIECCHI
KyJbTHBHUPOBAHUS  BKJIIOYAIOT, HO  HE  OrPAHMYMBAsACh  TOJBKO UMM,  DIyOMHHOE
KyJIbTHBHpOBaHHUe/ pepmenTaruio, TBépaodasuyro ¢epmentaumio (SSF), u rubpuapl (Hampumep,
rJTyOMHHBIE MATPUKCHBIE CUCTEMBI ), MOAU(UKAITUH W/WITH UX KOMOUHALTUHL.

B mHacrosimem wu300peTeHMH MOXKHO HCIIOJIB30BaTh PA3JIMYHbIE YHHUKAJIBHBIE YCTAHOBKH,
UCXOAsl W3, Hanpumep, cnocobHoctd 3(P(EeKTHBHO NOCTABISTE U HCIOJB30BATH  CBEIKHMI
(depMeHTATHBHBIN OyJIbOH C aKTUBHBIM META0OJIUTOM; CMECh KJIETOK, MUKPOOHBIX YEPEHKOB HW/HITH
KJIETOYHBIX KOMIIOHEHTOB C (pepMEHTATUBHBIM OYJIbOHOM; KOMITO3HLIMIO C JKUBBIMH KJIETKAMH;
KOMIIO3ULIMKA C KJIETKAMH BBICOKOH IUIOTHOCTH, BKJIIOYAsi JKMBbIE KJIETKH, MPOAYKThI HA OCHOBE
MHKPOOPTaHHU3MOB, He TpeOymolue BpeMEeHH Ha TNPUTOTOBJIEHHE, U TPOAYKTHI HAa OCHOBE
MHKPOOPTaHHU3MOB B YAAJIEHHBIX PACIIONIOKEHHUSX.

B HekoTOpBIX BapwaHTaX OCYIIECTBJIEHHUS, OOecHeuuBaroTCs Crocodbl st G6opbOBI ¢
MO3aMYHBIM BHPYCOM W/WIHM OaKTepHaJbHBIMH [ATOTE€HAMH pACTeHHH, rae CrnocoObl BKITOYAIOT
KOHTAKTHPOBAHHE TOJIE3HOrO MUKPOOPraHU3Ma H/HITH MOOOYHOTO MPOAYKTa POCTa MUKPOOPTaHU3Ma C
YaCThIO PACTeHHUs, KOTOpas HHPHULMPOBAHA MATOTEHOM. B omnpeeneHHbIX BApHAHTaX OCYILECTBIICHHS,
croco0 BKJIIOYAET MPUMEHEHHEe KOMIIO3WIMM Ha OCHOBE MHKPOOPIaHH3MOB B COOTBETCTBHUH C
HACTOSIIUM OMHCAHUEM Ha PACTEHHH.

Komnosuiiusi Ha OCHOBE MHUKPOOPTaHH3MOB MOXKET KOHTAaKTHPOBATh HETOCPEICTBEHHO C
pacTeHHeM W/WJIM C OKpY’KaIoLeH Cpemoi pacTeHus. B ompeneneHHBIX BapHaHTaX OCYILIECTBIICHHS,

KOMITO3HULIMHU KOHTAKTUPYIOT € JIMCThAMU, WJIH JIMCTOBBIM ITOKPOBOM I/IHd)I/II_II/IpOBaHHOFO pacTeHUs. B
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APYTUX BapHaHTAaX OCYLIECTBIICHHS, KOMIO3ULIMH KOHTAKTHPYIOT C JIFOOOH YaCThIO PACTeHHUs, KOTOPOE
MOPAKEHO, HAMpPUMEp, KOPHSIMH, CeMeHaMmM, cTeOJsiMH, LBeTaMH Wik Iuonamu. Kpome TOrO,
KOMIIO3ULIA MOTYT KOHTAKTHPOBATH C LIEJBIM PACTEHHUEM, W/HIIH CO CPEIOH, OKpPYIKAIOIIel pacTeHue,
TaKOU KaK MOYBa.

Mukpoopranu3smsl ~ MOTyT  ObITe  JIUOO  JKUBBIMH  (MJIM  JKH3HECIIOCOOHBIMH)  WJIH
WHAKTHBUPOBAHHBIMM BO BpeMsi NpuMeHeHus. [Ipu HCMONB30BaHMM JKUBBIX MHUKPOOPTaHHU3MOB,
MHKPOOPTaHU3MBl MOTYT PAacTH in Situ W TIPOAYLMPOBATH AKTHBHBIE COENMHEHHMs Ha MecTe.
Bcnencteue 3T0r0, BRICOKAsE KOHLEHTPALMS MHKPOOPTAaHU3MOB MOKET OBITh HOCTHTHYTA JIETKO U B
TeueHHe JIUTEJbHOTO BpPEMEHH B yuacTke 00paboTku (Hampumep, camay). B 3TomM OTHOIIEHHH,
CrOCOOBI  MOTYT JOTOJIHUTEJIBHO BKJIIOUATh JOOABIIEHHE MATEPHANIOB Ui YCHJIEHHS pPOCTa
MHKPOOPTaHH3MOB BO BpeMsi MpUMeHeHus. B OQHOM BapuaHTe OCYLIECTBIEHHS, T00ABJIsIeMbIe
MaTepHaJibl TMPEACTABIIAIOT COOONW HMCTOYHHKH ITUTATENIbHBIX BEIIECTB, TaKHe Kak, HarpuMmep,
HMCTOYHHMKH a30Ta, HUTpaTa, hocdopa, MarHust W/ UM yriepoa.

B HeKOTOpBIX BapuUaHTaxX OCYIIECTBJEHHUS, CIIOCO0 BKIIIOYAET KOHTAKTUPOBAHHE MOPAKEHHOTO
pacTeHHsi ¢ MUKPOOPTaHU3MOM W/MJIA MOOOYHBIMH MPOAYKTaMHU pOCTa B (PepPMEHTALOHHON Cpefe, B
KOTOPOH OHHU MPOAYLHPYIOTCA. B HEKOTOPBIX BapHUaHTaX OCYLIECTBISHHUS, CIIOCOO BKJIFOUAET MPOCTOE
HaHeceHHe (JepPMEHTALMOHHON Cpeabl WM TOOOYHBIA MPOOYKT POCTa MHKPOOPraHM3Ma Ha
pactenue. [ToGouHbBIE MPOAYKTHI POCTA MOTYT HAXOAHUTHCSA B OYMILIEHHOW WJIM HEOUMILEHHOH (opme.
B mpennodTHUTENBHBIX BapUaHTAX OCYIIECTBJICHUS, MOOOYHBIA MPOAYKT POCTA MPEACTABISET COOOM
MOBEPXHOCTHO-AaKTHBHOE BELIECTBO OMOJIOTHYECKOTO MPOUCXOMKACHUS, TAKOe KaK TJIMKOJIUIHL WIN
JUMONENTHA. B OJHOM THUIHMYHOM BapHaHTE OCYLIECTBJICHHS, MMOBEPXHOCTHO-aKTUBHOE BEIIECTBO
OHOJIOrMYECKOr0 MPOUCXOKIESHHUS MPEACTABIIAET CO00H codopommu.

Crioco® MOKeT AOTOTHUTENILHO BKJIIOYATh MPUMEHEHNE OHOTO HJTH HECKOJIBKUX BELIeCTB IS
ycunenuss 3¢p¢dexToB OOppObI C MATOTEHOM, TAaKWX Kak, HaMpUMeEp, aAre3dBHOE BEIIECTBO IS
MPOJIOHTUPOBAHUS a[re€3UH MPOAYKTA, HA PACTEHUH.

braronpusTHO, HacTOsIIEe H300PETEHHE MOKHO HCIIONIb30BATh O3 BBICBOOOKIEHHS OOJIBIIIX
KOJIMYECTB HEOPraHMYeCKHX COENMHEHHH B OKPYKAIOLIYI Cpemy. JIOTIONTHUTENBHO, B
o0eCrieyBaeMbIX KOMITO3HMLIMSIX M CIOCO0aX HCHONB3YIOT KOMIIOHEHTBI, KOTOPBIE SIBJISIOTCS
OMOJIOTHYECKH pa3jiaraéMbIMA M TOKCHKOJIOTHUECKH OesomacHbIMH. (JieI0BaTeNIbHO, HACTOSIIES
n300peTeHre MOKET HCIOJIB30BATECS IUIsi OOpbOBI ¢ BHPYCHBIMH M OaKTepHAILHBIMHA TATOT€HAMHU

pacTeHUll B KadecTBe “3eJieHOn 0OpadOTKH.

IHOAPOBHOE OITMCAHUE U30BPETEHUA
Hacrosimee nzo0peTtenne odecneunBaeT MUKPOOPTAHU3MEL, & TaKkKe MOOOYHbIE MPOIYKTHI UX
pocTa, TakpMe KakK IOBEPXHOCTHO-aKTHBHBIE BEIIECTBA OHOJOTHYECKOrO IIPOMCXOKISHUS, IS
MpUMEHEHHUs J1s1 OOpbOBI C OMpeeIeHHBIMH NMATOreHHBIMH HH(pEKIHSIMUA pacTeHuil. B ocobeHHOCTH,

Hacrosimee n3o0peTeHHe o0ecreYrBaeT KOMIO3HMLMHU U CcriocoObl it OOpeObI ¢ (PUTOMATOTEHHBIMU
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BHPYCAaMH, BKJIOYAs MO3aWYHBIA BHPYC, a Takke (PUTOmMaToreHHble OaKTEpPHH, WCTIONb3Ys MOJIE3HBIE
MHKPOOPTaHU3Mbl W/WIM WX MOOOYHBIE MPOAYKTHI POCTA. bBIarompusTHO, MPOAYKTHI HAa OCHOBE
MHKPOOPTaHHU3MOB M CIHOCOOBI COIVIACHO HACTOAIIEMY H300PETEeHHIO SIBJSIIOTCS 3KOJIOTHYECKU

683Bpe,I[HI>IMI/I, HETOKCHUYHBIMHU U SKOHOMUWYCCKH BBII'OJHBIMHA.

BriOpanHbie onpeaesieHust

Kak wucnomedyercs B HacTosmied 3asBKe, CCbUIKA HAa KOMIIO3MLIMIO HA OCHOBE
MHUKPOOPTaHU3MOB~ 0003HAYaeT KOMIIO3HLIUIO, KOTOPAsi COAEPIKUT KOMITOHEHTHI, TIPOAYLIHPYEMbIE B
pesyJibTaTe pOCTa MUKPOOPTAHU3MOB WITH IPYTHUX KJIETOYHBIX KYJIbTYp. Takum o0pasoM, KOMITO3HLIUS
HA OCHOBE MHKPOOPTaHU3MOB MOJKET COAEPKATH CAMH MHUKPOOPTaHU3MbI U/MIH MOOOYHBIE MPOAYKTHI
pocTa MHUKpPOOPTaHHU3MOB. MUKPOOPTraHU3MBI MOTYT HaXOAUTHCS B BEreTATUBHOM COCTOSHUH, B
dopme criop, B MULIETHATBHOH popme, B J1r000# Apyroii GopMe CTaauu, CiIyKallen sl pa3MHOKEHHS,
WA UX CMeCsIX. MHUKPOOPraHU3Mbl MOTYT ObITh MJIAHKTOHHBIMH WJIH B (popMe OMOTUIEHKH, UJIH CMECH
oboux. IloGouHbIE MPOAYKTHI POCTA MOTYT MPEACTABJIATE COOOH, Hanpumep, MeTaboJUT (HarpUMep,
MOBEPXHOCTHO-AaKTHBHBIE BELISCTBA OHMOJIOTHYECKOTO MPOUCXOKIASHHS), KOMIIOHEHTBI KJIETOYHOM
MeMOpaHBbI, 3KCIPecCHpyeMble OeNIKW, W/WIN ApPyrue KISTOYHbIe KOMIOHEHThL. MUKPOOPTraHHU3MbI
MOTYT OBITh MHTAaKTHBIMH WJIHA JIM3HUPOBAHHBIMU. KJIETKHM MOTYT TOJHOCTBIO OTCYTCTBOBATH, WJIH
MPUCYTCTBOBATH, HATPUMEP, B KOHLIGHTparwu 1 x 10, 1x10°,1x10% 1x10", 1 x10% 1x10°, 1 x
10 1 x 10™ 1 x 10", 1 x 10" wm Gosnbire KIETOK WM YacTeil Ha MIJUTINTP Komro3uiy. Kak
WCTIONIb3YeTCS B HACTOSIIEN 3asiBKe, CTaaus, CIy’Kamas Ui Pa3sMHOXKEHHs, TNpeacTaBisieT cobOoit
M00YI0 4acTb MUKPOOPTaHH3Ma, U3 KOTOPOW HOBBIM W/WIIM 3pejblii OPraHW3M MOXKET Pa3BHBATHCS,
BKJIIOYAsl, HO HE OrPAHUYMBASICh TOJIBKO MMM, KJIETKHM, KOHHAWH, LHWCTHI, CIOPHI (HAIpUMep,
PENpOayKTHUBHBIE CIIOPBI, SHAOCIIOPHI M 3K30CHOPBI), MULIEJHI, TOYKH U CEMEHa.

Hacrosimee mzo0pereHue Takxke obecrieunBaeT “TIPOIYKTHI HA OCHOBE MHKPOOPTaHHU3MOB
KOTOpPBIE MPEACTABISIOT COOO0M MPOIYKTHI, MPUMEHIEMbIE HA MPAKTUKE JUTS TOCTHIKEHUS 3asIBIIEHHOTO
pesysprata.  IIpomykT Ha OCHOBE MHMKPOOPTaHM3MOB MOJKET TMPEACTaBIATh COOOH TOJIBKO
KOMITO3UITMIO HA OCHOBE MHKPOOPTaHM3MOB, COOpaHHYI0 U3 TIpoLEecCa KyJIbTHUBHPOBAHHUS
MHUKPOOPTaHU3MOB.  AJIbTEPHATUBHO, MPOAYKT HA OCHOBE MHKPOOPTAaHHU3MOB MOXKET COAEpPKaTh
IOTIOJTHATENIbHBIE KOMIIOHEHTBI, KOTOphIe MOTYT ObITh 100aBiieHbl. OJTH IOTOJTHHUTEIBHBIE
KOMITIOHEHTBI MOTYT BKJIFOUATh, HAPUMED, CTAOUIU3aTOpEI, Oy(depbl, HOCUTENH (HArpUMep, BOAA WJIH
COJIeBbIE  PAacTBOpbI), [O00aBJIeHHbIE IUTATENbHBIE BEINECTBA ISl MOAAEPIKAHUS  pPOCTa
MHKPOOPTaHHU3MOB, HEIMHUTATE/IbHbIE YCHWIHTENH pOCTAa W/WIM areHThl, KOTOpbIe OOJeryaroT
OTCJIe’)KUBAHWE MHUKPOOPTaHH3MOB W/WJIM KOMIIO3HULIMM B OKpPYJKAIOIIEH Ccpelae, B KOTOPOH UX
npuMeHsioT. [IpoaykT Ha OCHOBE MUKPOOPTaHU3MOB TaKKe MOKET COAepKaTh CMeCH KOMITO3UIIUN Ha
OCHOBE MHKpPOOPraHm3MoB. [IpomykT Ha OCHOBE MHKPOOPraHU3MOB TAaKKe MOXKET COAep:KaTh OIWH

WM HECKOJBKO KOMIIOHCHTOB KOMIIO3WMIIMKM Ha OCHOBC MHKPOOPTaHU3MOB, KOTOPBIC ObLIH
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o0paboTaHbl IOPYrUM IIyTeM, TaKUM KakK, HO He OIrPaHHYMBAsCh TOJBKO WMH, (HUIBTPOBAHUE,
LeHTpHU(YTUPOBAHKE, TU3UPOBAHKE, BHICYIIMBAHUE, OUHUCTKY U JPYTHE.

Kak ucnoneayeTcst B HacTOsIMIEel 3asBKe, “coOpaHHas” OTHOCHUTCH K YAAIEHUIO HEKOTOPOH MU
BCeH KOMIO3HULIMM HA OCHOBE MUKPOOPTaHU3MOB M3 POCTOBOTO COCYAa.

Kak wucronesyercss B HacTosimeld 3asiBke, “OHOIUIEHKA  HPENCTaBJIsIeT COOOH KOMITIEKCHBIH
arperar MHKpPOOPTraHH3MOB, TAKUX Kak OaKkTepuu, rae KIeTKH aare3upoBaHbl Apyr K apyry. Knetku B
OuoruieHKax ()U3HOJIOTHYECKH OTJIMYAIOTCS OT IUIAHKTOHHBIX KJIETOK TOXE CaMOro OpraHu3Ma,
KOTOPBIE MPECTABISIFOT COOON €AMHUYHBIE KJIETKU, KOTOPBIE MOTYT IIABATh HIIA PACIPOCTPAHSITHCS B
JKUIKOU Ccpeie.

Kak wcnone3yercss B HacTosimiel 3asBKe, ~BbleneHHas (bi)” wik “‘ounmeHHas (bIii)”
MOJIEKYJIa HYKJIEMHOBOW KHCJIOTHI, TIOJIMHYKJICOTHI, TTOJIMITENTH, OEJIOK, OpraHu4eCcKoe COSAMHEHHE,
TaKoe Kak HeboJbIIas MOjieKyia (HarmpuMep, Te, KOTOPbIe OMHMCAHBl HIKE), WK IPYroe COenUHEHHe
IO CyIIeCTBY HE COAEPIKUT NPYTUX COSAUHEHHWM, TaKUX KaK KJIETOYHBIM MaTepHay, ¢ KOTOPBIM OHA
CBsizaHa B mpupoae. Hampumep, OYMINEHHBIN WK BBIAEIEHHBIN MOJHHYKICOTHA (PUOOHYKIIEHHOBAS
kucnora (PHK) wmm nesokcupubonykiennoBas kucnora (JJHK)) He comepxkur reHoB wim
MOCJIEIOBATEILHOCTEH, KOTOpble ee (IAaHKHUPYIOT BO BCTPEHYAOIIEMCS B MPUPOAE COCTOSHHUU.
OuuineHHBINA WIH BBIIEJIEHHBINA TTONUMENTH]T HE COMEPKUT aMHUHOKHUCIIOT WJIH MOCEN0BATEILHOCTEH,
KOTOpble ero (aHKUPYIOT BO BCTpeYaloUleMcss B mOpupome coctossHud.  OUHIIeHHBIA WIn
BBIZISJISHHBIN [ITAMM MUKPOOPTAaHU3MOB yAAJIeH U3 OKPYIKAIOIIEN Cpefibl, B KOTOPOH OH CYIIECTBYET B
npupone. Takyum oO0pa3oM, BbIAENEHHBIM INTaMM MOXKET CYyIIEeCTBOBaTb B BHAE, HAIpUMeED,
OUOJIOTHYECKH YUCTOH KyJIbTYPBI, WIH B BUAE crop (Wi Apyrux ¢GopM IITaMma) B aCCOLMALIH C
HOCHUTEJIEM.

Kak wucnonb3yercs B HacTosmeM u300peTeHUH, “OHOJOTHYECKH 4YHCTas KyJabTypa
MpeacTaBisieT COOON KyJIbTYpY, KOTOpas ObuTa BIZEIEHA U3 MATEPHAJIOB, C KOTOPBIMUA OHA CBSI3aHA B
npupoze. B mpeanouyTHTENTPHOM BapHAaHTE OCYLISCTBJICHUS, KYJbTypa OTHAENIEHa OT BCEX APYTHUX
JKHUBBIX KIJICTOK. B ﬂaJIbHeﬁMHX NpeAnOUTUTCI/IBHEIX BapuaHTaX OCYHICCTBIICHMA, 6I/IOJ'IOF NYCSCKU
4KCTasi KyJbTypa MMEET JIyYlIHe XapaKTEPUCTUKHU IO CPABHEHHIO C KYJBTYPOH TOrO e Camoro
MHUKPOOpPraHu3Ma, KOTOpas CyHIecTByeT B mpupoge. JIydmmMu XapakTepuCTUKAaMU MOTYT OBITh,
HaripuMmep, YBEJIMYCHHAA NIPOAYKLWA OAHOI'O WM HECKOJIBKUX HO60‘IHLIX MPOAYKTOB UX POCTA.

B ompeneneHHbIX BapHaHTaxX OCYLIECTBJICHHS, OYHINEHHBbIE COEOUHEHHUS COCTABJISIOT [IO
MeHblIeii Mepe 60% mo Becy (BeC CyXOro BeLISCTBA) MPEACTABJSIOIIETO WHTEPEC COSAMHEHHS.
[IpenmouturensHO, TIpemapar cCocTapisieT Mo MeHbled 75%, 6ojee MpeanoYTHUTENIFHO O MEeHbIIeH
Mepe 90%, u HauOojiee MPEANOUYTHTENBHO MO MeHbIled Mepe 99%, MO Becy TPENCTABISIONIETO
nHTepec coenuHeHus. Hampumep, ouMIeHHOE COEAMHEHHE TMpPeACTaBsieT COOOM COeauHEeHHE,
KOTOpOe cocCTaBisieT Mo MeHbined mepe 90%, 91%, 92%, 93%, 94%, 95%, 98%, 99% wmmu 100%

(Mac./mac.) KenmaTeJbHOTO COEAMHEHHs MO BeCy. UUCTOTY HM3MEPSIIOT C MOMOIIBI MOAXOISINErO
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CTaHAAPTHOrO  crmocoba, HampuMep, TMyTeM KOJIOHOYHOHM  xpomarorpaduu, TOHKOCJIOHHOMH
xpomarorpaduu uiu BeICOK0I ek THBHOM KUAKOCTHOH xpomartorpaduu (BOXKX).

“MeTabouT” OTHOCHUTCS K JIIOOOMY BelleCTBY, MPOAYyLHPYEMOMY C TIOMOIIBI0 MeTabonm3mMa
(Hanpumep, MOOOYHBIN MPOAYKT POCTA) WIM BEIIECTBY, KOTOPOE AOJUKHO NMPUHHMATH Y4acTHE B
KOHKPETHOM MeTaboJryeckoM mporecce. MetabosuT MOXKeT MpeacTaBisiTh COOOM OpraHudyecKkoe
COeMHEeHHe, KOTOpOE TMPEACTABIseT COOOH HMCXOOHOE BelmeCTBO (HAmpuMep, TJIIOKO3a),
MPOMEKyTOYHOEe BemnecTBo (Harpumep, auetwn-CoA), WM KOHEYHBbIH MPOAYKT (HArpumep, H-
OyTanos) oOmeHa BemiecTB. [IpuMepsl MeTabOUTa MOTYT BKJIFOYATh, HO HE OIPAHHYHBASICH TOJBKO
uMH, (EpMEHTbI, TOKCHHBI, KHCJOTBI, PACTBOPUTENIH, CIHUPTHI, OEJNKH, YIJIEBOABI, BUTAMHHBI,
MUHEPAJIbI, MUKPO3JIEMEHTBI, aMUHOKHUCIIOTHI, TTOJIMMEPHI, U TIOBEPXHOCTHO-aKTHBHBIE BELIECTBA.

Jlnana3oHbl, peACTaBIEHHBIC B HACTOSLISH 3asBKE, MOHUMAIOTCS KaK MOAPa3yMeBalOIINe BCe
3HAYEHUs B mpeieNiax auanazona. Hampumep, auamnas3oH ot | 10 20 moHMMaeTCs KaK OXBaTHIBAFOIINI
Mo00€e YUCNO, KOMOWHAIUIO YHCeNT, WM TIOJ-AHana3oH U3 Ipynnsl, BKiarovatoniei 1, 2, 3,4, 5, 6, 7, 8,
9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, a Tak:ke MPOMEKYTOUHbIC ASCATUYHBIC 3HAYSHUS MEKITY
BBINIEyKA3aHHBIMH LIEJILIMU YHCJIAMH, Takue Kak, Hampumep, 1,1; 1,2; 1.3; 1,4; 1,5; 1,6; 1,7; 1,8 u 1,9.
ITo oTHOMmIEHHIO K TMOI-AHANa30HaM, CHelU(pUUECKH OXBATHIBAIOTCS ‘‘BJIOJKEHHBIE IMOI-IHAITA30HbI
KOTOpBIE PACIPOCTPAHSIOTCS OT JIFOOON KOHEYHOH TOUYKM nuarnasoHa. Hampumep, BIOKEeHHBIN TOA-
JIHANa30H THIIHYHOTO auaraszoHa ot 1 mo 50 mosxket Bxodate OT 1 mo 10, ot 1 no 20, ot 1 mo 30, u ot
1 no 40 B omrom Hampasienuu, wix oT 50 go 40, ot 50 no 30, ot 50 mo 20, u ot 50 go 10 B gpyrom
HaIpapJIeHUH.

Kak wncnone3yercss B HacTosimed 3asBKe, “yMEHbLIEHHE OTHOCHUTCS K OTPHULIATEIILHOMY
M3MEHEHHIO 110 MeHbIel Mepe Ha 1%, 5%, 10%, 25%, 50%, 75%, wmu 100%.

Kak wucnone3yeTcs B HacToseil 3asBKe, “‘CpaBHEHHE OTHOCHTCS K CTAaHIAPTHOMY WIIH
KOHTPOJIbHOMY COCTOSTHUIO.

Kak ucrnonb3yercss B HacTosmel 3asBKe, ‘TIOBEPXHOCTHO-AaKTHBHOE BEIECTBO  OTHOCHUTCS K
COEIMHEHHIO, KOTOPOE CHHIIKAET MOBEPXHOCTHOE HATsKeHHe (WM HamnpshKeHHe Ha TPaHHULE pasaerna
¢da3) Mexay ABYMsS JKUAKOCTSIMH HJIH MEXIY *KHIKOCTBIO M TBEPABIM BeIIeCTBOM. I[lOBEpXHOCTHO-
AKTHUBHBIE BEUIECTBA MOTYT IEHCTBOBATb, HAINPUMEP, B KAueCTBE METEPreHTOB, CMAYHBAIOIINX
areHTOB, OSMYJbCU(UKATOPOB, MEHOOOPA3YIOIIMX AareHTOB W JUCHEPTUPYIOIIMX  AreHTOB.
“IToBepXHOCTHO-AaKTUBHOE BEIIECTBO OHOJIOTUUECKOTO TMPOUCXOKIEHHs — TIPEACTaBIsIeT CcoOOM
MOBEPXHOCTHO-aKTUBHOE BELIECTBO, MPOAYLIHPYEMOE KUBBIM OPTaHHU3MOM.

Kax ncnoneayercs B HacTosmel 3asBKe, “‘celIbCKoe XO35IHCTBO 0003HAYaeT KyJIbTUBUPOBAHUE
U pa3BelieHHe PacTeHUH /WK TPUOOB JJIs MHUILH, KJIETYATKH, OHOTOIUINMBA, JIEKAPCTBEHHBIX CPEICTB,
KOCMETHUYECKUX CPEICTB, HOTOJHUTENIEHBIX BEIIECTB, JeKOPATUBHBIX LIEJIeH U APYTHX UCIIOJIB30BAHUM.
B cooTtBeTcTBMHM € HACTOSIIMM H300pEeTEHHEM, CEJIbCKOE XO3SHMCTBO TaKKe MOXKET BKIIIOUYAThH
pPacTeHHEeBOACTBO, JAHAWA(THBIA [W3aliH, CaAOBOACTBO, OXpaHy pPACTeHHM, IUIOJOBOACTBO H

IPeBOBOACTBO. Takke B CEJIbCKOE XO3IHUCTBO BKIIIOYAIOT YXO, MOHUTOPHHT U MOANIEP KaHNE TTOYBBL
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Kak ncrnonb3yetcs B HaCTOSIIEN 3as9BKe, “MATOTeHHBIN~ OPTraHH3M MPECTaBIISET COO0H MoOoM
OpraHu3M, KOTOPbIH criocoOeH BbI3BaThH 3abojieBaHve B Apyrom opranusme. OOBIYHO, MATOreHHbBIE
OPraHU3MBbI MPEACTABISIIOT COOO0M MH(EKIIMOHHbIE areHThl U MOTYT BKJIIOYATh, HAIIPUMED, OaKTepuH,
BUPYCBI, PUOBI, IJIECHEBBIE TPUOBI, MPOCTEHIITINE, TPUOHBI, TAPA3UTHI, TeJIBMUHTBI U BOIOPOCIIH.

Kak ucrionb3yeTcst B HacTosiel 3asiBKe, “BpeauTelib MPEencTaBisieT COOOM JII0OOM OpraHu3M,
OTIIMYAIOIINICS OT YeJIOBEKA, KOTOPBIHM SIBJISETCS NECTPYKTHBHBIM, BPEIHBIM W/WIH MaryOHbIM ISt
JIFOZIEN WJTH AeSITeIbHOCTH JIFoe (HampuMep, CENbCKOe XO3SHCTBO, PACTEHHEBOICTBO, MPOU3BOICTBO
KUBOTHOBOZYECKOM MPOIYKILIMH, aKBaKyJbTypa). B HEKOTOPHIX, HO HE BO BCEX CIIyuasiX, BPEIHUTENDb
MOJKET TPENCTABIISATh COOOM MATOreHHBIM OpPraHM3M. BpenuTesnd MOTYT BBI3BIBATH WA SIBJSTHCS
BEKTOPOM Ui MHEKLHH, 3apakeHui W/Win 3a00JeBaHUM, WM OHH MOTYT MPOCTO IMUTATHCS WIH
BBI3BIBAThH JPyroe (prszndeckoe MopakeHHe JKUBOH TKAHW. BpeauTesnn MOTYT SIBJISATBCS OIHO - WU
MHOTOKJIETOUYHBIMH OpPTaHM3MaMH, BKJIIOYas, HO HE OTPAHHYMBASACH TOJIBKO WUMH, BHPYCHI, TPHOBI,
OakTepuu, MapasuThbl W/HWIA HEMATOMIBI.

Kak ucrnionb3yercss B HacTOsIIeH 3asiBKe, “NedeHre” 00O3HAUAET YCTpaHEHUE, YJIyUllleHHe,
yMeHbIlleHue, ocnabdjieHue Wik o0paTHOE Pa3BUTHE MPU3HAKA UITH CUMITTOMA 3a00JIeBaHUS, COCTOSTHHUS
WK HapyumeHus. JleueHHe MOXeT BKJIIOUaTh, HO HE 00s3aTENIbHO, MOJIHOE M3JIeUueHHe 3a00JIeBaHusl,
COCTOSIHHSI WJIM HAPYIIEHHUs, TAK)Ke 3HAYEeHUE JIeUeHUs MOXKeT BKJIFOYaTh YaCTUYHOE YCTPaHEHHE,
yJIydIleHHe, YMeHbLIeHHUe, ocjalieHne win oOpaTHoe pasButue. Kpome TOro, jeueHHe MOKET
BKJIIOYATH 33[ePKKy Havaja MPU3HAKOB WJIM CUMIITOMOB 3a00JI€BaHUs, COCTOSHHS WIH HApYLISHUS,
WIN 33/IePKKy TMPOTPeCCUpOBaHMs 3a00JIeBaHUs, COCTOSIHUSI WJIM HapyLIeHHs A0 OoJiee TSKeJIoro
3a00JIeBaHusl, COCTOSIHUS HJTH HAPYILIESHHUSI.

Kak ncnonb3yeTcs B HacTosimel 3asiBKe, TepMHUH “‘60pb0a”, UCIOIB3yeMbIH MO OTHOIIEHHIO K
MaTOT€Hy WIM BpPEOUTENI0, 0003HAYaeT YHUUTOKEHHE, Ae3aKTHBHPOBAHHE, MMMOOWIN3ALUI0 WIH
YMEHbIIEHNE TOMYJISALHN [MaTOT€HOB W/WJIM BPENUTENEH, WM MPUIAaHHe APYTHM OOpa3oM IMaTOreHy
W/WITH BPEAUTEIIO IO CYIIECTBY HECIIOCOOHOCTH BBI3BIBATH 3a00JI€BAHUE WITH APYTOU BPE.

IlepexonHblii TepMUH “‘conmepiKalIuil’”, KOTOPBIH SBISETCS CHHOHMMOM ‘‘BKJTIOYAIOIIMH,  WJTH
“UMEIOIMA B CBOEM COCTaBe,” SBJISIETCS WHKJIIO3WBHBIM WJIH HE OTPaHHYEHHBIM U HE HCKITIOYAeT
JOTIOJTHUTENbHBIE, HEYKA3aHHbIE DJIEMEHTHI WM CTaauH crnocoba. B oTimure OT 3TOr0, mepexoaHast
dpasza “cocrosmuii U3” HCKIIOYAET JHOOOH SIIEMEHT, CTAIHI0 WM KOMIIOHEHT, HE YKa3aHHBIA B
nyHkte. IlepexomHas ¢pasa “mo cymecTBy COCTOSAIINEN U3~ OrpaHUYMBAET OOBEM IMyHKTA YKa3aHHBIMH
MaTepHaJlaMU WK CTAAHUSIMHU ‘M TEMH, KOTOPbIE HE OKA3bIBAIOT CYIECTBEHHOTO BJIMSHUS HA OCHOBHY IO
(b1e) ¥ HOBYIO (bIe) XapaKTEPUCTHUKY (¥)~ 3asBJISIEMOr0 U300pETEHHS.

Ecnu crienuduuecky He yka3zaHO MHAUE WM HE OYEBHIHO M3 KOHTEKCTA, KaK MCIIOJb3YeTCs B
HACTOSIIEH 3asBKe, TO TEPMHH "WIH' MOHMMAETCS Kak WHKMO3MBHBIA. Ecnu cneundudecku He
YKa3aHO MHAYe WJIM He OYEBHIHO M3 KOHTEKCTA, KaK HCIIOb3YETCsl B HACTOSIIIEH 3asiBKE, TO TEPMHUHBI,
yKa3aHHbIE B EIMHCTBEHHOM WYHCIIE, TMOAPAa3yMEBAIOTCS KaK OXBATHIBAIOLUIME TEPMHHBI BO

MHOXCCTBCHHOM 4YHUCJIC.
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Ecnu crienuduuecky He ykazaHO MHAUYE WM HE OUEBHIHO M3 KOHTEKCTA, KaK MCIIOJIb3YETCs B
HACTOSIIEH 3asBKe, TO TePMHUH ‘TIPUOIU3UTEIBHO TOHMMAETCs B Ipenesiax Auara3oHa HOpMaIbHON
MEPEeHOCUMOCTH B AAHHON OOJacTh TEeXHHWKH, HApUMep, B Npenesiax 2 CTaHAApPTHBIX OTKJIOHEHUI
cpenHero 3HaueHus. [IpubIM3UTETLHO MOXKET TTOHUMAThLCS Kak Haxonsmuiics B npenenax 10%, 9%,
8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0,5%, 0,1%, 0,05%, wnu 0,01% yxa3aHHOTO 3HAYEHHSI.

PackpsiTHe mepedHs XUMUYECKHX TPYII B JIIOOOM ONpeneieHruH MepeMeHHON B HaCTOsIIen
3asiBKE BKJTIOYAET OTPEAENICHUs] 3TOH MepeEMEHHON B KaueCTBE €IUHHUYHOM TPYIIIbl M KOMOMHALIUN
MIEPEYNCIIEHHBIX Tpymm. PacKkpbiTHe BapHaHTa OCYIIECTBJIEHUs sl TIEPEeMEHHOW WJIM acriekTa B
HACTOSIIEH 3asBKE BKJIFOYAET 3TOT BapHAHT OCYLISCTBICHHS B KadecTBe JIOOOTO €IUHHYHOTO
BapHAHTA WM B KOMOMHALIMY C JIFOOBIMU APYTUMH BapHUAHTAMH HIIA UX YACTSIMH.

Bce ccpuiky, MpOLMTHPOBAHHBIE B HACTOSIIIEH 3asBKE, TAKMM 00pa30M TMOJIHOCTHIO BKITFOUESHBI

B KQUE€CTBC CCBIJIKH.

Komno3uuun Ha 0CHOBE MHKPOOPraHH3MOB

Hacrosimee m3o0pereHne oOecrieurBaeT KOMIIO3MIMM Ha OCHOBE MHKPOOPTaHU3MOB, ITIe
KOMIIO3ULIMKA COJAEPKAT OOWH WJIH HECKOJIbKO TOJIE3HBIX MHKPOOPTaHM3MOB W/HIIH OOWH WIH
HECKOJIbKO TMOOOYHBIX TMPOAYKTOB POCTA MHKPOOPraHu3MoB. Kommosuiusi MOXKeT ComepiKarh
(epMEHTALMOHHYIO Cpeay, B KOTOPOW MPOAYLIMPYIOT MUKPOOPTaHU3MBI W/MWIH MOOOYHBIE MPOIYKTHI
pocta. IToGo4HBIE MPOAYKTBI POCTa MHKPOOPTAHW3MOB MOTYT MPEACTABJIATE COOOM Te MPOIYKTHI,
KOTOpBIE MPOAYLHPYIOTCS MHUKPOOPTAaHM3MAaMHU KOMITO3HIIMH, HJIH OHH MOTYT MPOAYLIMPOBATHCS TAe-
HUOYIb B IPYTOM MecTe U T0OABIATHCS K KOMITO3ULIMH.

BbraronpusiTHO, KOMITO3UIIMM HA OCHOBE MHKDPOOPTaHM3MOB B COOTBETCTBHUH C HACTOSIIIMM
U300peTeHHeM SIBJISIFOTCS. HETOKCHYHBIMU (/0 ecib, TOKCHYHOCTH TPU 3arjIaThIBAHUH COCTABIISIET
Oosiee, 4ueM 5 I/KI) W MOTYT MPUMEHSTHCS B BBHICOKMX KOHLIEHTPALMSIX, HE BBI3bIBAS PasmpaskeHus,
HarpuMep, Ha KOKY WK B IHINEBApUTENILHOM TpakTe. Takum oOpa3oM, HacTosiee H300peTeHue
0COOEHHO TIPUTOIHO, €CNTH MPUMEHEHHe KOMIIO3ULIMH Ha OCHOBE MHUKPOOPTaHM3MOB IMPOHCXOIHUT B
MPUCY TCTBHUH KHUBBIX OPTaHU3MOB, TaKkKe Kak (hepMepbl U CaTOBOMIbI.

B ompeneneHHBIX BapHaHTaxX OCYILECTBJIEHHS, B HACTOSILEM H300PETEHHH HCIOJb3YETCS
MHKPOOPTraHU3M,  MPOAYLMPYIOIIHUH  MOBEPXHOCTHO-aKTUBHOE  BEIIECTBO  OHOJIOTHYECKOTO
npoucxoxaeHus. [loje3Hble MUKPOOPTaHU3Mbl MOTYT OBITh B aKTHBHOW WJIM HWHAKTHBHPOBAHHOMW
dopMe, WIM KOMIIO3MLMS MOXET COAepKaTh KOMOWMHAIIMIO AaKTUBHBIX W HHAKTHBHPOBAHHBIX
MHKPOOPTaHHU3MOB.

B crneumduvecknx BapuaHTax OCYIIECTBJICHHS, MHKPOOPTaHU3M TPEACTaBJsieT COOOM
JPOKIKH, TPOAYLMPYIOLIHE MOBEPXHOCTHO-AaKTUBHOE BEINECTBO OHOJOTMYECKOTO IMPOMCXOKICHHS,
TaKue Kak, Harmpumep, Starmerella bombicola. B npyrom BapuaHTe OCyLIECTBJICHHS, MUKPOOPTaHU3M
NpeAcCTaBiIsieT CO00H IPOXIKH-KWJUIEPBI, MPOAYLMPYIOIINE MOBEPXHOCTHO-aKTUBHOE BEIIECTBO

OUOJIOTHYECKOTO MPOUCXOXKAeHus, Harpumep, Pichia anomala (Wickerhamomyces anomalus). Jta
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OPOXKIKH  SIBJISIOTCS  3((PEeKTUBHBIMU NPOAYLIEHTAMHU TOBEPXHOCTHO-aKTHBHBIX — T[JIHKOJHUIHIOB
OHMOJIOrMUECKOTO MPOUCXOKIACHHUS.

B opHOM BapuaHTe OCYIIECTBICHUS, IIOJIE3HBIM MUKPOOPTaHM3M IIPEACTAaBIsIeT COOOM
OaxTepuy, NMPOAYLHUPYIOIINE MOBEPXHOCTHO-AKTUBHOE BEIIECTBO OMOJIOTMYECKOTO MPOUCXOKIASHHS,
takve Kak Bacillus subtilis vinu Bacillus amyloliquefaciens. Otu Bunel sBisrorcst 3¢ dex THBHBIMU
MPOAYLIEHTAMH  ONPEAEJCHHBIX  IMOBEPXHOCTHO-AKTUBHBIX  JIMIOMENTHAOB  OHMOJIOTMYECKOTO
MPOMCXOKIIEHUSL.

B ompeneneHHBIX  BapuaHTaX ~ OCYIIECTBJICHHS, KOMIIO3HMILMS  MOXET  COAepXkKaTb
(depMeHTATHBHBIN OyJIbOH, CONEpKAIIMN JKUBYIO W/WJIM WHAKTUBUPOBAHHYIO KYJIBTYPY H/HITH
MHKPOOHBIH ~ MeTabOJIUT, MPOAYLHMPYEMBIi MHUKPOOPTaHM3MOM, W/WIA JIFOOblE  OCTATOYHBIE
MUTaTeNIbHBIE BellecTBa.  [IPOAYKT (pepMEHTALMK MOYKHO HCIIOJNB30BaTh HEMOCPEICTBEHHO Oe3
SKCTPAKLMH W OUYUCTKU. [Ipr HEOOXOMUMOCTH, SKCTPAKLIUIO U OYUCTKY MOKHO JIETKO OCYIIECTBUTH,
UCTIONIB3YSI CTAaHAAPTHBIE CHOCOOBI WIIM TEXHOJIOTHH OSKCTPAKLMH H/WIH OYHUCTKH, OIHCAHHBIE B
JUTEpaType.

Kpome Toro, KOMIO3HUIMST MOKET COCTARJIATh, HANIPUMED, TIO MeHbIer Mepe, Mo Becy, 1%,
5%, 10%, 25%, 50%, 75%, unu 100% Oyasona. CopnepskaHue OMoMacchl pepMEHTATUBHOTO OyJIbOHA
MOJKET COCTaBJIATh, Harmpumep oT 5 r/n no 180 r/n wnm OGosbiue, win B Jrobom acrnekre ot 0% mo
100%, Brrouass BCe 3HA4YEHHs B NPOILEHTAX MeXIy HUMH. B OJHOM BapuaHTe OCYIIECTBJICHHS,
CoZepIKaHHe TBEPABIX BeuleCTB B OysiboHe cocTtaBysieT ot 10 r/im mo 150 r/m.

B onmHOM BapmaHTe OCYIIECTBJICHHS, KOMITOZHLIUS CONEPIKUT TOJBKO MHUKPOOHBIN MOOOUHBIM
nponyktT pocta. OH MOXET HAaxXOAUTBCS B OYHUINEHHOH WIM HEOYMINEHHOW (Hampumep,
HeoOpaboTaHHOM) Gopme.

B HexoTOpBIX BapuaHTaX OCYLIECTBJICHHS, MHOOOYHBIM NPOAYKT pPOCTa KOMIIO3MLIMH B
COOTBETCTBHM C H300peTeHHeM MpEACTABIsSET COOOM MOBEPXHOCTHO-AKTUBHOE  BEILECTBO
OMOJIOTMUECKOTO  TPOUCXOXKIEHHS.  [IOBEepXHOCTHO-aKTHUBHBIE  BEIIECTBA  OHMOJIOTMYECKOTO
MPOUCXOKIEHUSI MOTYT TIPENCTaBJIsATh COOOH, HampuMmep, MOBEPXHOCTHO-AKTHBHBIC TIIUKOJIUITHIIBI
OMOJIOTHYECKOTO TMPOUCXOKAEHUs, BKJrOUas codoposumuasl (SLP), MaHHOZWIIPUTPUTON JTHUMHLIBI
(MEL), pamuonumuner (RLP) wwmu tperanosomumuas! (TL). TToBepXHOCTHO-aKTHUBHBIE BeIECTBA
OMOJIOrMUECKOTO TPOHMCXOKACHHSI TaKKe MOTYT MPEACTABIATH COOOM JIMMOMENTHIBI, TakHe Kak,
Harnpumep, cypdakTHH, UTYPUH, (PSHTULIHH W/HTH JTUXEHHUCHH.

B ompeneneHHBIX BapuaHTaX OCYIECTBJISHUS, TIIMKONHUMNN Tipencraensetr codoit SLP, MEL
wim ux komOuHaipo. MEL B GonbOIMX KOJHMYECTBAaX MPOAYLMPYETCs, Hampumep, Pseudozyma
aphidis. SLP nponyuupyroTcsi, Hanpumep, apoxixamu Starmerella n npoxoxamu Pichia.

B ompenmeneHHeIXx BapwaHTaxX  OCYIIECTBJICHHS, TIOBEPXHOCTHO-AaKTHUBHBIE  BEIIECTBA
OHMOJIOrMUEeCKOTO TPOUCXOKIASHHS MpeacTaBisiioT coboit SLP. CymecTByer mo MeHsIel Mepe BOCEMb
CTPYKTYPHO PasiHyYHbIX cOPOpoaunuaoB. Xumuueckuii coctas SLP oOpasoBan codopo3oii u KHUPHOM

KHCJIOTOH W CJIOXKHO(UPHOW rpynmoi.  MakpojakToH U CBOOOJHOKHCIIOTHBIE CTPYKTYpPBI
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AleTWJIUPOBAHBl B PA3NIMYHBIX CTEMIEHSX B IEPBUYHOM THUAPOKCHIBHOM TIOJIOKEHUH KOJbIIA
codopossl. OCHOBHOIN KOMITOHEHT codoposuIiaa npeAacTaBiser co0oii 17-runpoKCHOKTaIEKaHOBY O
KHUCIIOTY U €€ COOTBETCTBYIOIIHH JakToH. JlonmoaHuTenbHO, HeHackieHHble C-18 KupHBIe KHUCIOTHI
OJIEMHOBOMW KHUCJIOTBI MOTYT MEPEHOCHTHCS] HEM3MEHEHHBIMU Ha CO(OPOITUTHIBL.

B HeKkOTOpBIX BapuaHTaxXx OCYILECTBJIEHUS, NPUPOAHAS CMeCh CO(OPOIUIHMIOB MOXKET
CUHTe3UpOBaThCs nmyteM (epmenrauuu S. bombicola.

B HekoTOpBIX BapuaHTaX OCYIIECTBIIEHHS, HEOUHIIEHHAs (opMa MOBEPXHOCTHO-AKTHBHBIX
BEIIECTB OHMOJIOTHYECKOTO MPOUCXOKIEHHS MOKET HMETh (JOPMY IKHUIAKOH CMECH, COaep Kaiieit
OCAKOEHHOE  TOBEPXHOCTHO-aKTMBHOE  BEHIECTBO  OWMOJIOTMYECKOTO  TPOUCXOXKIAEHUS B
depMeHTaTUBHOM  OyJIbOHE, [IOJIYyYEHHOM B  pe3ysibTaTe KyJbTHBALIMH MHKPOOPTaHHU3MA,
MPOAYLIUPYIOMIETO TMOBEPXHOCTHO-AaKTHBHOE BEIIECTBO OHOJOTHYECKOrO NPOUCXOXKAESHHS.  JTOT
pacTBOp  HEOUHMINEHHONW  (OpPMBI  TMOBEPXHOCTHO-aKTUBHOTO  BEIECTBA  OHMOJIOTHYECKOTO
MIPOUCXOKIIEHHUsST MOXKET cojaepkath oT mnpubmusutensHo 0,001% no npubnusurensHo 75%, ot
npubmm3uTessHo 30% mo npubmusurensHo 70%, ot mpubmusurtensHo 35% mo mpubmmsurensHo 65%,
ot npubmmsutensHo 40% no nmpubnusurensHo 60%, ot mpubmusurensHo 45% mo0 MPUOIN3UTENBEHO
55%, wm mpubmusurensHO 50% YHCTOr0 MOBEPXHOCTHO-AKTHBHOTO BEHIECTBA OHMOJIOTHYECKOTO
MIPOUCXOKICHUS.

B ompeneneHHBIX BapuaHTaxX OCYIIECTBIEHHS, KOHLIEHTPALMSl MOBEPXHOCTHO-AKTUBHOTO
Bell[eCTBa OHOJIOTMUECKOTO TIPOUCXOXKISHUs, HanpumMep, SLP, B 3asBseMOl KOMIO3UIIUN HAXOAUTCS
B quarazone ot 0,001% no 5,0%, npeanoururensHo ot 0,1% no 0,5%, v 0,2%.

Ilonesnsle MUKPOOPraHM3MBl M KOMIO3MLIMA Ha OCHOBE MHMKPOOPIaHU3MOB COIJIACHO
HACTOSIEMY HM300pPETeHHIO HMMEIOT Ppa3IMuHble CBOMCTBA, KOTOPBIE SIBJSIFOTCS TMOJIE3HBIMH IS
JIeYeHUs] BUPYCHBIX M OakKTepHalbHBIX (DPUTOMATOreHHBIX OOJIEe3HEH, BKIIIOYAsh MO3AWYHBIH BHpYC.
Hamprumep, moBepXHOCTHO-aKTHBHBIE BEIIECTBA OHOJIOIHUECKOTO MPOUCXOKISHHS B COOTBETCTBHUHU C
HACTOSAIINM H300pEeTEeHHeM MOTYT MHIHOUPOBATH AAre3WI0 MHUKPOOPTaHU3MOB K  Pa3JIUYHBIM
MOBEPXHOCTSIM, MpenoTBpamiasi oOpa3oBaHue OHOIUIEHOK, H MOTyT uMeTh 3(pdexkTuBHbIE
OMYJIBTUPYIOLINE U Je3MYJIbTUPYIONIHE CBONCTBA.

B omnpeneneHHBIX BapuaHTaxX OCYIIECTBJICHHS, KOMIIO3UIMA COTJIACHO HACTOSIIEMY
M300pETeHNI0 MMEIOT TMPEeNMYINecTBa IO CPABHEHHIO, HAINpHMep, C OYHIIEHHBIMH MHUKPOOHBIMH
Merabonmramu, Onarogaps OMHOMY WM HECKOJBKHUM M3  CJIEOYIOIIUX CBOWMCTB. BBICOKHE
KOHLIEHTPALMK MaHHOTPOTEeWHA (3MYJIbCU(HUKATOP) B COCTABE HAPYIKHOH TMOBEPXHOCTH KJIETOUHOM
CTeHKH [POXIKEeH, MPHUCYTCTBHe OeTa-TiItoKaHa (Takke 3IMYJIbCU(PHKATOP) B KIETOYHBIX CTEHKAX
OpOXOKEeNW; M TPUCYTCTBHE IMOBEPXHOCTHO-aKTUBHBIX BEIIECTB OHOJIOTHUECKOrO IPOUCXOKICHHS,
pPacTBOPUTENb W/WJIA APYTHEe METAOOIUTHI B KYJIbTYpe (HapUMep, MOJIOYHAsT KUCJIOTA, 3TAHOJ, U T.1.).

K xommo3uimy Ha OCHOBE MUKPOOPTaHU3MOB MOTYT ObITh OOABIIEHBI PyTHe KOMIIOHEHTHI Ha
YCWJICHHS ee aHTUIaToreHHoN akTuBHOCTHU. [IpenmoururensHo, 3TH 10OABKU SIBIISIOTCS OPraHUYECKH

WM 3KOJIOT'MYCCKHU 6e3Bpe):[HI:IMI/I. HaanMep, B KOMITO3ULIUIO MOTYT OBITH BKJIIOUYEHBI AATC3HOHHBIC
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BEIEeCTBA, YeJIOBEUECKHUE/’KUBOTHbIE AHTHBUPYCHBIE COSIHMHEHHs, aHTUOAKTEPHUAJIbHbIE COEIUHEHHS,
sQupHBIE Maciia, TEPHeHbl, ASMYJbCU(HUKATOPLI, XENATHPYIOLUIHEe areHThl MWK J00oe Apyroe
AQHTUITATOTEHHOE BEIIECTBO.

Jlo6GaBku Takke MOTYT BKJIIOYaTh Oy()epHBIe areHThbl, HOCHUTENH, APYTHe KOMITO3HLIUK Ha
OCHOBE MHKPOOPTaHU3MOB, MIPOAYLIMPYEMbIe Ha TOM K€ WA IPYyroM 000pyAOBaHUH, MOAU(DHKATOPHI
BSI3KOCTH, KOHCEPBAHTHI, IMUTATEJbHbIE BELIECTBA I POCTAa MUKPOOPTaHHU3MOB, OTCIIEKHUBAIOLINE
areHThl, OMOLMABI, APYTHe MHUKPOOPTAHHU3MBI, TOBEPXHOCTHO-AaKTUBHBIE BEINECTBA, dMYJIbIUPYIOIIHE
areHThl, CMAa3bIBAIOIIME BEIIECTBA, AareHThl, KOHTPOJHUPYIOIIHE pPACTBOPHUMOCTb, CPEACTBA LIS
peryiupoBanus ypoBHsS pH, KOHcepBaHTBI, CTaOWIM3aTOPBl U areHThl PE3UCTEHTHOCTH K
yIbTPpaUOIETOBOMY CBETY.

B onHOM BapuaHTe OCYLIECTBIEHHS, KOMITO3HLIHS MOTYT JOTOJIHUTENFHO BKJIIOUATH OydepHbie
areHThl, BKJIIOYAs OpPraHMYECKHE KHUCIOTHI M AMUHOKHCJIOTHI WJIM HMX COJIM, Ui CTabWiIu3anuu
3HavyeHus: pH Ha ypoBHe MpeanoyTUTeNbHOrO 3HaueHus. Ilomxomsiuue Oydepbl BKIIIOYAIOT, HO HE
OTPAHUYHUBASICH TOJBKO UMH, LIUTPAT, TJIFOKOHAT, TAPTPAT, MAJaT, alleTar, JJAKTAT, OKCaJlaT, acrapTar,
MAaJIOHAT, TJIIOKOTENTOHAT, NMUpPYBAaT, TajlakTapar, [NIIOKapar, TApTPOHAT, TJIyTaMarT, TJIULHH, JIU3UH,
[JIyTAMHH, METHOHHH, LIMCTEHUH, apTMHUH U UX CMecHu. Takke MOJKHO HCIOJb30BaTh (ochopHsie U
dochopucTbie KUCIOTHI WIHM WX conu. lloaxopnsine MCHOJb30BaTh CHUHTETHYECKHe Oydeprl, HO
MPEANOYTUTEILHBIM SIBJISIETCS] IPUMEHEHHE PUPOIHBIX Oy(epoB, TaKHX KaK OpraHMYeCKHe KHCIOTHI
Y AMHUHOKHCIIOTBI WJIH UX COJIHL.

B nanmpHelimem BapuaHTe OCYIIECTBJIEHHUS, CpPeACTBAa M peryaupoBaHuss yposHsi pH
BKJIFOYAIOT THAPOKCHUI KaJldsl, TUAPOKCHI aMMOHWs, KapOoHaT wmiam OukapOOHAT KayWs, COJISTHYIO
KHUCJIOTBI, a30THYIO KHCJIOTY, CEPHYIO KUCIIOTY U UX CMEeCH.

3nayenre pH xomMmosuiun Ha OCHOBE MHKPOOPTaHM3MOB HOJUKHO OBITH MOAXOISIIHMM MJIsI
MHUKPOOpPTaHU3Ma, TPEACTABIIAIONIEr0 HWHTepeC. B omnpeneneHHBIX BapUaHTaX OCYLIECTBIICHHS,
3HaueHne pH KOHEeUHO! KOMIIO3WLIMY Ha OCHOBE MUKPOOPTaHU3MOB HAXOIUTCS B [nana3oHe ot 5,0 1o
9,0, ot 6,0 no 8,0, wm npeamoutuTeasHO OT 7,0 mo 7,3.

B omHOM BapmaHTe OCYIIECTBIICHUS, IOMOJHUTEIbHbIE KOMIIOHEHTBHI, TAaKWE KAaK BOJHBIMA
npernapar COJH, Takue Kak OukapOoOHAT win KapOoHAT HaTpus, cysibdaT HaTpust, ocdar HaTpus, WK
oudocdar HaTpusi, MOTyT OBITH BKJTFOUEHBI B KOMITIO3ULIHIO HA OCHOBE MHKPOOPTaHH3MOB.

B ompeneneHHBIX BapuaHTaxX OCYIIECTBJICHHS, KOMIIO3HMIMS Ha OCHOBE MHKPOOPTaHH3MOB
COTJIACHO HACTOSIIEMY HW300pPETeHHIO [OTIOJHHUTEBHO COAEPKUT HocHuTenb. Hocutenms MoxkeT
MPeACTaBNSATE cOOON JMOOON MOAXOASAIINN HOCHTENb, W3BECTHBIM B JAaHHOW OOJACTH TEXHUKH,
KOTOPBIM TO3BOJISIET JOCTABJIATh IPOACKA WM IPOXOKEeBble MOOOYHBIE NPOAYKTHI K IEJIEBBIM
pPacTEHHSIM W/WJTH TIOYBY .

B panpHeHmMX BapuaHTax OCYILIECTBJICHUs, IPOXIKEBON NPOAYKT MOCTABIISIETCS, HAIIPUMED, B
dopMe KUAKUX CYCIEH3UH, SMYJIbCHHA, JTHOPUIN30BAHHBIX MMOPOLIKOB WJIM MOPOIIKOB, MOJYYEHHBIX

PaCIBUIMTENIBLHOM CYIIKOM, IpaHyJI, NeJIeT WIH rejeil.
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Kommosuimu Ha 0OCHOBE MUKPOOPTAHHU3MOB MOTYT HUCTIOB30BATLCS MOCHE UX TOJyueHus 0e3
JOTIOJTHUTENBHOW CTaOWTM3aIuK, KOHCEPBUPOBAHUS W XpaHEHUs. braronmpusTHO, MpH MPSIMOM
MPUMEHEHHUH dTUX KOMITO3ULIUN Ha OCHOBE MUKPOOPTAaHU3MOB COXPAHSIFOTCS BBICOKOKHU3HECTTOCOOHBIE
MUKPOOPTaHMU3MBI, YMEHBINAETCS BO3MOXHOCTb  3arpsi3HEHHs  UYXKEPONHBIMA areHTaMu |
HeKeJIaTeJIbHBIMH MUKPOOPTaHHU3MaMHU, U TOANEP KUBAETCS aKTUBHOCTh MOOOYHBIX MPOIYKTOB POCTa
MUKPOOPTaHHU3MOB.

MukpoopraHusmbl W/in OyJIbOH, 00pasyeMblie B Pe3yJIbTaTe POCTa MUKPOOPTaHHU3MOB, MOTYT
OBITh yHaJleHbl M3 COCYHa IJiS POCTa, B KOTOPOM TMPOHCXOAUT KyJIbTHBHPOBAHHE W IEPEHECEHBI,
HaIPUMEDP, C MOMOIIBIO TPYOKH, JJI HETTOCPEICTBEHHOT'O ITPUMEHEHHS.

B npyrux BapuaHTax OCYIIECTBIICHHS, KOMIO3ULIUS (MHUKPOOPTaHMU3MBI, OYJIbOH, WIIH
MHKPOOPTraHU3Mbl U OyJIbOH) MOTYT OBITH TOMEIIEHBl B KOHTEMHEpPHI MMOIXOMSALIETO pa3Mepa,
MpUHUMAas BO BHUMAaHWE, HAMpPUMEpP, NpeIHa3HAUEHHOEe MNpPUMEHEeHHe, pacCMaTpUBaeMbIl Crocod
HCIIOJIb30BAHUs, pasMep pesepByapa misi (epMeHTalMH, W JIF000H Crocod TPaHCTIOPTHPOBKH W3
TOMEIIEHUsT I pOCTa MHUKPOOPTaHH3MOB B MECTO MpuMeHeHus. Takum oOpa3oM, KOHTEHHEDHI, B
KOTOPBIE TTIOMEIAIOT KOMITO3HUITHIO HA OCHOBE MHKPOOPTaHU3MOB, MOTYT OBITh, HAIIpUMeEp, OT | rajuioH
o 1000 rayutoHoB wm Gonbire. B onpeneneHHBIX BapuaHTaxX OCYIIECTBICHHUS KOHTEHHEPHI UMEIOT
00BeM 2 rajijioHa, 5 rajuUIOHOB, 25 raJIOHOB MJIH OOJIBIIIE.

Ilocne cbopa KOMIO3UIIMKU HA OCHOBE MUKPOOPTAaHHU3MOB U3 POCTOBBLIX COCYZIOB, MOTYT OBITh
nobOaBIeHbl JOTIOJHUTENBHBIE KOMIIOHEHTHI, KOraa COOpaHHBINA TPOAYKT TOMEIIAIOT B KOHTEWHEpP
W/WITK TIepeKaurBaioT (WM OPYTUM CIIOCOOOM TPaHCIIOPTHPYIOT AJis npuMeHeHus1). Jlo6aBku MOTyT
MPEACTABNIATE COOOM, HANpHUMep, Te, KOTOPhIE OMHCAHBI B HACTOSIIEH 3asBKe, a TaKXKe OPyrue, TaKue
KaK NMPeOHOTHKH, BCIIOMOTATENIbHBIE BEIIECTBA IS TIOYB, U APYTHe KOMIIOHEHTHI, Criel(UIeCcKre Iist
MpeaHa3HaYeHHOTO MPUMEHEHUSI.

Heo0s3aTenbHO, KOMITO3ULIMIO MOJKHO XPaHUTH Iepel HCIOJb30BaHHEM. Bpems XpaHeHHs
MPEANOYTHTENBHO SBJIsSIETCS KOPOTKUM. ClieoBaTENbHO, BpeMs XPaHEHHS MOJKET COCTABJISTh MEHBIIIE
yem 60 nuen, 45 nueit, 30 muei, 20 nuew, 15 gueit, 10 guel, 7 queit, 5 nue, 3 qusa, 2 nHa, 1 neHs win
12 yacoB. B mpeamouTuTeIsHOM BapUaHTE OCYINECTBIEHHS, €CITU B MPOIYKTE MPUCYTCTBYIOT JKUBBIE
KJISTKH, TO TIPOIYKT XPAHAT NMPH OXJIAKISHHOW TeMIlepaType, Takou Kak, HarmpuMmep, MeHbIne yeM 20°
C,15° C, 10° C, vy 5° C. C mpyroii CTOpOHBI, KOMIO3HUITHIO MOBEPXHOCTHO-aKTHBHOT'O BEIECTBA

OHMOIOrMYECKOTO MPOUCXOKACHUST OOBIYHO MOKHO XPaHHUTH TIPH TEMIIEPAType OKPYIKAIOMEH CpEebl.

IITaMMbl MHKPOOPraHH3MOB

IlonesHsle MHUKPOOPraHM3MBI B COOTBETCTBHM C HACTOSIIMM HM300pPETEHHEM MOTYT
NpeACTaBiIsITE CcOOOW, HampuMmep, HEMaTOreHHble OaKTepuH, HOPOXCKH W/HIM TpuOel.  ODTH
MHKPOOPTaHU3MBbl MOTYT MPENCTABJIATE COOOW MPHUPOAHBIE WM T€HETUYECKH MOAM(UIMPOBAHHBIC
MHKpOOpPraHusmbl.  Hampumep,  MHKpOOpraHu3mMbl ~ MOTYyT  ObITh  TpaHC(HOPMHUPOBAHHBIMU

cneumb HYCCKUMH reHaMu, KOTOPBIC MPOABJISAIOT CHeLII/Id)I/I‘IECKI/Ie XapaKTCPUCTUKU.
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MuKpoOpraHu3Mbl TakKe MOTYT MpPEACTAaBJIATH COOOH MyTaHThI JKejaTenbHOro mramMma. Kak
WCTIONB3YeTCsl B HACTOSANIEH 3asBKe, “‘MyTaHT OO0O3HAuUaeT IITaMM, Te€HEeTHYESCKUN BapHaHT WJIH
MOATHIT ATAJOHHOTO MHKPOOPTaHH3Ma, IZI€ MyTaHT HUMeeT OIHY WIH HEeCKOJbKO TI'eHEeTHUECKHX
BapvalMil (HampuMep, TOYEYHYIH MYTALMI0, MHUCCEHC-MYTALMI), HOHCEHC-MYTALUIO, AEJeIHIO,
OYTUTMKALUIO, MYTALMIO CO CABHUIOM PAMKH CYMTBIBAHUS WJINM 3KCIIAHCHIO TIOBTOPOB) MO CPABHEHHUIO C
STAJIOHHBIM MHKpoopranu3MoMm. IIporenypsl MOJy4eHHs: MyTaHTOB XOPOIIO HM3BECTHBI B 00jacTu
MuKpoOHonoruy. Hampumep, Uit 3TOr0 MIMPOKO UCTIONB3YIOTCS Y D-MyTareHe3 v HUTPO3OTY aHHIHH.

B mpenmouTUTeNbHBIX BapUAHTAX OCYIIECTBJIEHHS, MHKPOOPTaHU3MbI TPEACTABISIOT COOOM
MHKPOOPTaHU3MBbI, POy LUPYOLIHe OHOXUMUYECKHE BEIIECTBA, HAPUMED, TTOBEPXHOCTHO-aKTUBHBIE
BeIeCTBA OHOJIOrMYECKOTO MPOUCXOKISHUS W/ HITH PYTHE MOJIE3HbIE META0OHTHL.

B omgHOM BapmaHTe OCYLIECTBJEHUS, MHUKPOOPTaHHU3M IMPEACTABSET COOOUM APOKKU WM
rpubel.  Buabl mpoxokedi v rpuOOB, MOAXOASIINE IJisi MPUMEHEHHS B COOTBETCTBHU C HACTOSIIUM
uzo0pereHreM, BKOUaOT Aureobasidium (vanpumep, A. pullulans), Blakeslea, Candida (nanpumep,
C. apicola, C. bombicola), Entomophthora, Saccharomyces (nanpumep, S. boulardii sequela, S.
cerevisiae, S. torula), Issatchenkia, Mortierella, Mycorrhiza, Penicillium, Phycomyces, Pseudozyma
(nanpumep, P. aphidis), Starmerella (vanpumep, S. bombicola), wwnu Trichoderma (nanpumep, 7.
reesei, 1. harzianum, T. hamatum, T. viride).

B ompeneneHHbIX BapuaHTax OCYLIECTBJIEHHSI, MUKPOOPTaHU3M MPEACTABISIET COOOH JrOObIe
IPOXKH, U3BECTHBIE KaK “IPOKKHU-KIUIEPBI , KOTOPbIE XapaKTEPU3YIOTCS CEeKpeLreil TOKCHUECKHX
0enKoB WM TIMKOOEJKOB, K KOTOPBIM CaM INTAMM SIBJISeTCS MMMyHHbIM. OHH MOTYT BKJIIOYATH,
Hanpumep, Candida (wanpumep, C. nodaensis), Cryptococcus, Debaryomyces (Hanpumep, D.
hansenii), Hanseniaspora, (nanpumep, H. uvarum), Hansenula, Kluyveromyces (uanpumep, K.
phalffii), Pichia (uwanpumep, P. anomala, P. guielliermondii, P. occidentalis, P. kudriavzevii),
Saccharomyces (nanpumep, S. cerevisiae), Torulopsis, Ustilago (wanpumep, U. maydis),
Wickerhamomyces (natipumep, W. anomalus), Williopsis (nanpumep, W. mrakii), Zygosaccharomyces
(nanpumep, Z. bailii), u npyrue.

B omHOM BapuwaHTE OCYIIECTBJIEHHS, MUKPOOPTaHH3M IIPEICTaBisieT coboit Starmerella
bombicola,  xotopeiii  siBisetcss  3PQPEKTHBHBIM  MPOAYLIEHTOM  [MOBEPXHOCTHO-aKTHBHBIX
co(hOpOUNUAOB OHUOJIOTUYECKOTO TMPOUCXOXKAEHHS. B ApyroM BapuaHTe OCYLIECTBICHHS, B
HACTOSIIIEM H300PETEHNH UCTIONB3YIOTCS APOXKKHU-KWIEPDI, TaKUe Kak, Harpumep, Wickerhamomyces
anomalus (Pichia anomala). Takxe OXBaTBIBAIOTCS Apyrue OJIM3KOPOACTBEHHBbIE BUIbI, HAPUMED,
IpyTHe TpencTaBuTenu kianos Starmerella, Wickerhamomyces w/vinu Pichia.

B omnpeneneHHBIX BapuHaHTaX OCYLISCTBJICHHMS, MOJE3HbIE MHUKPOOPTaHHU3MBI TPEACTABIISIOT
coboli OakTepuH, BKJIIOYAs TPAMMIIOJIOKHUTENBHBIE M I'PAMMOTpHULATEIbHBIe OakTepuu. bakrepun
MOTYT MPEACTaBIATh coboit, Hanpumep Agrobacterium (Hanpumep, A. radiobacter), Azotobacter (A.
vinelandii, A. chroococcum), Azospirillum (nanpumep, A. brasiliensis), Bacillus (nanpumep, B.

amyloliquifaciens, B. firmus, B. laterosporus, B. licheniformis, B. megaterium, B. mucilaginosus, B.
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subtilis), Frateuria (Hanpumep, F. aurantia), Microbacterium (Hanpumep, M. laevaniformans),
Pantoea (nanpumep, P. agglomerans), Pseudomonas (nanpumep, P. aeruginosa, P. chlororaphis
subsp. aureofaciens (Kluyver), P. putida), Rhizobium spp., Rhodospirillum (nanpumep, R. rubrum),
w/unu Sphingomonas (Hanpumep, S. paucimobilis).

B omHOM BapmaHTe OCYILIECTBIEHHS, MUKPOOPTaHU3M IpeACTaBisieT coboil mramm Bacillus,
CIOCOOHBIN POy LIUPOBATh MOBEPXHOCTHO-AK THBHBIH JIMTIOTIENITU OHOJIOTHUECKOTO
MPOMCXOXKIEHHSI, TAKOW KaK, Harpumep, B. subtilis wiu B. amyloliquefaciens.

B onmHoMm BapmaHTe OCyIIECTBIIEHUS, mTaMM B. subtilis npencraenser codoit B. subtilis var.
locuses B1 wnu B2, xotopeie sBIAOTCS 3P(PEKTHBHBIMUA MPOAYLIEHTAMH, HANpUMep, CypdakThHa U
OPYTUX  TOBEPXHOCTHO-aKTHBHBIX  BEUIECTB  OHOJIOTMYECKOrO  MPOUCXOXKAEHHS, a  TaKiKe
OuornonvMepoB. B HacTosimiee wu300peTeHHe BKJIIOYEHA B Ka4yeCTBE CCBUIKH MEKIyHapOIHAs
nyOomukaipss Ne WO 2017/044953 Al B TOii cTeneHH, B KOTOPOH €€ PacCKPBITHE COTJIACyeTcsl CO
CBEIIEHUSIMH, PACKPBITHIMU B HACTOSILIEH 3asiBKeE.

B cooTBercTBMM ¢ HACTOSIIIUM H300pETEHHEM MOTYT HCHOJB30BAThCS IPYTHE IITAMMBbI
MHKPOOPTaHHU3MOB, HANpuMep, JAPYyrHe IITAMMbI, CIOCOOHBbIE HAKAIUIMBATH  CYLIECTBEHHbBIE
KOJINYEeCTBA MOBEPXHOCTHO-AaKTHBHBIX BELIECTB OHOJOTMYECKOrO MPOUMCXOXKISHHS, MAaHHOMPOTEHHA,

OeTa-TiOKaHa, /WA APYTHX MOJIE3HBIX META0OIUTOB.

PocT MEKPOOPraHu3MoOB B COOTBETCTBHH ¢ HACTOMIIIHM H300peTeHHEM

B Hacrosimem n300peTeHHH UCTHONB3YIOTCS CIIOCOOBI KYJIbTUBUPOBAHKS MUKPOOPTaHU3MOB H
TMOJTYYeHUs] MUKPOOHBIX MEeTabOJUTOB W/HWIN APYTHUX MOOOYHBIX MPOAYKTOB POCTa MUKPOOPTaHU3MOB.
Hacrosimee m3o0pereHre Takke OTHOCHUTCS K MPOLECCaM KYJbTUBHUPOBAHMSI, KOTOPBIE SIBISIFOTCS
NPUTOHBIMU JUISl KyJIbTUBHPOBAHUS MHMKPOOPTAHW3MOB U TOJYyYEHHS MHUKPOOHBIX MeTaOOJIHTOB B
KeJlaTeIbHOM MaciTabe. DTH MPOLECCH KYJIbTHBUPOBAHUE BKITIOYAIOT, HO HE OTPAHUYHBASCH TOJBKO
uMH, TJIyOMHHOe KyJbTuBHpOBaHue/pepmenrtaimio, TBépaodasuyo ¢epmenrtaimoo (SSF), wu
Moau(HUKaIy, THOPHIBI (HAPUMED, TIOTPYKEHHBIH MATPUKC) W/HUIA X KOMOHHALIUH.

Kak ucrionie3dyercst B HaCTOsIIIEH 3asBKe, “‘GepMeHTaL|s] OTHOCUTCS K KYJIbTUBHPOBAHUIO HJIH
POCTY KJIETOK B KYJIbTUBHPYEMBIX YCJIOBHUSIX. POCT MOKET ObITh a3pOOHBIM MIIH aHAIPOOHBIM.

B onHOM BapmaHTe OCYyINECTBJIEHHs, HacTosmiee H3o0pereHHe olecrieunBaeT MaTepualibl U
CrocoObl Ui TOJydeHHs: OWomacchl (HampuMmep, »KU3HECMOCOOHBIH KJIETOUHBIH MaTepHa),
BHEKJIETOUHble MeTaOONUThl (HampuMep, HeOOJNbIINE MOJIEKYJBI M OKCKpPEeTHpyeMble Oeliku),
OCTaTOYHBIE MHUTATEJIbHbIE BEIECTBA W/ BHY TPUKJICTOYHbIE KOMIIOHEHTHI (Harmpumep, GpepMeHTsI U
apyrue Oesku).

Cocyn mns pocTa MHUKPOOPTaHHU3MOB, HCIOJB3yeMbIii B COOTBETCTBUHM C HACTOSIIUM
n300peTeHHeM, MOKET MPEACTABISATh cOO0M 000N (hepMeHTep WM peaKTop IUIsl KyJIbTUBHPOBAHUS
JUIs TIPOMBIIUIEHHOTO TNPHMEHEeHHs. B OJHOM BapuaHTe OCYIIECTBJIEHHS, COCYZ MOXET HMETb

(yHKLIMOHANBHBIE KOHTPOJIM / CEHCOpPBl WM MOXKeT OBITh COeAMHEH C (PyHKIHOHAIBHBIMHU
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KOHTPOJISIMU / CEHCOpaMH JJIsl U3MEPEHUs] BaXKHBIX (PAaKTOPOB B MpOLeCcCe KyJIbTUBHPOBAHUS, TAKUX
kak pH, kucimopox, naBjeHue, TeMmIeparypa, BJIAXKHOCTb, IUIOTHOCTb MHKDPOOPTaHU3MOB H/WJIH
KOHLIEHTpALHsI MeTa0OJIUTA.

B nanpHeiimem BapwaHTe OCYINECTBJICHHS, COCYHI TAaKKe MOXKET MOHHTOPHTH pPOCT
MHKpPOOPTraHH3MOB BHYTPH COCyzaa (Hampumep, H3MepsTh KOJMYECTBO KIETOK H (hasel pocra).
ANBTEpHATHBHO, U3 COCYJa €XKEeIHEeBHO MOKHO OTOMparh oOpasel M MOABEPraTh KOJIMYECTBEHHOMY
OTIPEIENICHHIO C TOMOIIBID TEXHHK, M3BECTHBIX B JAHHOW OONACTH TEXHHWKH, TaKWe KaK MeTOAMKa
MOCeBa METOIOM pas3BeleHHs. [loceB MeTOIOM pa3BeleHHs MPEACTABIsET COOOH MPOCTYIO TEXHHKY,
UCTIONIb3YEMYIO [UIsi OLIEHKH KOJIMYeCTBa OpraHu3MOB B oOpasie.  MeToauka TakKe MOXKET
o0ecrieuyrBaTh HHIEKC, C MOMOIIBI0 KOTOPOrO MOKHO CPaBHHUBATh PA3JIMYHBIE OKPYIKAIOUIHE CPEIb
WU 00pabOTKH.

Crioco6 mosker obecrieunBaTh HACBHIIIEHHE PACTyLIeH KyJbTYypel KHUCIOpOAOM. B omHOM
BapHUaHTe OCYILECTBJIEHHS] UCITOJIb3YEeTCs MEIJICHHOE IBIKEHHE BO3AyXa Ui YOAJIEHHsS BO3AyXa C
MaJIbIM COJEpIKaHHEeM KHCJIOpPOAa U BBeAEeHHEe OOOTal[éHHOrO KHCJIOPOAOM BO3ayXa. B ciyuae
MOTPYKEHHON (hepMEeHTALMH, OOOTAIIEHHBIA KHCIOPOIOM BO3OYX MOJKHO MIOTOJHSTH BO3AYXOM
OKpYJKaloIlel Cpeapl €XEeOHEBHO C MOMOIIBI) pA3JIHYHBIX MEXAHM3MOB, BKJIIOUAsl JIOMACTHBIE
BPALIAOIIHECS MEIIAKA TSI MEXaHUUYECKOTO TMEePEeMEINBAHMS JKUAKOCTH, U PACIBUIMTEN BO3AyXa
IUist 00ecTiedeHus! My 3bIPBKOB ra3a B KUIKOCTb JJIsl PACTBOPEHUS KHCIOPOAA B JKUAKOCTH.

B onmHOM BapuaHTe OCYINECTBIICHHS, CHOCOO BKJIFOYAST JIOMOJHEHHE KYyJIbTUBUPOBAHHMS
HUCTOYHUKOM a30Ta. MICTOUHHK a30Ta MOKET NMPEACTaBIATE COOOM, HAPUMEp, HUTPAT KaJIUsl, HUTPAT
aMMOHUs CyJbdaTr aMmMoHus, docdar aMMOHHS, aMMHAK, MOYEBHHY W/WIH XJIOPUL aMMOHHS. OTH
WCTOYHUKH a30Ta MOTYT UCIIOJIb30BATHCS HE3aBUCUMO WJIM B KOMOWHALIMY JIBYX HJTH OoJiee.

Crioco® MOKeT MOMOJHUTENBHO BKJIIOYATh JOMOJHEHHWE KYJbTHBUPOBAHHUS HCTOYHHKOM
yriepona. HMcrounuk yriepoaa oObIYHO TIpeacTaBisieT coO0H yriIeBOA, TaKOW KaK IJIFOK03a, CaXxapo3sa,
JaKTo3a, PPyKTO3a, Tperajao3a, MaHHO3a, MAHUT /MM MaJIbTO3a;, OPraHHUYECKHe KHUCIIOThI, TAKHe KaK
YKCYCHasi KHUCJIOTa, (ymapoBas KHCJIOTA, JUMOHHAs KHCJIOTA, MPOMMOHOBAs KHCJOTA, sOJOYHAs
KHCJIOTa, MAJIOHOBAsi KHCJIOTa W/WIM MHUPOBUHOTPAIHAS KHCJIOTA, CIHPTHI, TaKHe KaK 3TaHOJ,
MpoMnaHoJi, OyTaHOJ, TIEHTAHOJI, TeKCAHOJI, H3000yTAaHOJ W/WIN TJHLEPHH; KUPBl U MAacia, Takhe Kak
COEBOE MACJIO, ParcoOBOE MAcCJO, Maci0 U3 PUCOBBIX OTpyOeH, OJIMBKOBOE MAacjo, KyKypy3HOe Maclo,
KYHJKYTHOE MAacji0 W/WIH JIbHSHOE MAacjo, U T.A. JTH UCTOYHHKHU YIJIEPOAAa MOTYT HCIIOJIB30BATHCS
HE3aBHUCHMO WJIM B KOMOUHALIMH ABYX WJIH OoJiee.

B omHOM BapuaHTe OCYINECTBJIEHHS, B MUTATEJBHYIO Cpedy BKJIIOUYAIOT (DAKTOpPBI pocTa H
MHKPOJJIEMEHTBI ISl MUKPOOPTaHU3MOB. SIByisieTCsl 0COOSHHO MPEANOYTHTEBHBIM, KOTJa PAaCTyIIHe
MHKPOOPTaHU3Mbl HECTIOCOOHBI MPOAYLIMPOBATH BCE BHUTAMUHBI, KOTOPBIE UM HEOOXOIHMMBI.
Heopranuueckue nuratesbHbIE BEIECTBA, BKJIIOYAsi MUKPOJJIEMEHTHI, TAKHE KaK JKeJe30, LIHHK, MEeb,
MapraHel, MOJUOIEH W/WIH KOOAJbT TakKE€ MOXHO BKJIIOYATh B MUTATENbHYIO cpexmy. Kpome Toro,

MOJKHO BKJIKOYaTb HCTOYHHUKU BHUTAMHUHOB, HC3aMCHUMBIC aMHUHOKHCJIOTBEI W MHUKPOIJICMCHTEHI,
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Harnpumep, B (opMe TOHKOM3MEJIbUEHHBIX MOPOIIKOB HJIM MYKH, TAKUX KaK KYKypy3Hasi MyKa, WA B
(dopMe IKCTPAKTOB, TAKUX KaK OPOXKIKEBOH IKCTPAKT, KAPTOQENBbHBINA SKCTPAKT, TOBSIKHN IKCTPAKT,
COEBBIN 3KCTPAKT, IKCTPAKT OAHAHOBOM KOKYpPBI U APYTHE, WK B OUHINEHHBIX opmax. Takike MOryT
OBbITh BKJIFOYEHBI AMUHOKHCJIOTBI, TAKHE KaK, HAPHMeEp, Te, KOTOPBIE MCIIONBb3YIOTCS Ui OMOCUHTE3a
OemnKoB.

B onmHOM BapuaHTe OCYIIECTBJIEHHUS, TaKKe MOJKHO BKJIIOYaTh HEOPraHUYeCKHe COJIM.
[IpurogHbpIME HEOPraHHYECKUMU COJIIMH MOTYT sBISTbCs auruapodocdar kamus, ruapodocdar
nuKkanus, auHatpus ruapodocdar, cyabdar MarHus, XJOPHI MarHus, cyibdar Kejesa, XJIOPHI
Kenesa, CyabdaT MapraHia, XJOPHI MapraHua, cyab(ar LHHKA, XJIOPHI LWHKA, CyJbdaT Memu,
XJIOPHIT KaJIbLHs, XJIOPUI HATPHs, KaIblusd KapOOHAT W/ WM KapOOHAT HATPUs. DTH HEOPTaHHUECKUE
COJI MOTYT HCIIOJIb30BATHCS HE3aBUCUMO HWJTH B KOMOWHAIMH ABYX MK OoJiee.

B HekoTOpBIX BapuaHTaX OCYILECTBJIEHHS, CIIOCOO KYJIbTHUBHPOBAHUS MOXKET AOTMOJHHUTEIBEHO
BKJTIIOYATh T00ABJIEHHE MOMOJHUTEIBHBIX KHUCIOT WK HMPOTHBOMUKPOOHBIX CPEACTB B CPEdy Iepen
WU BO BpEMs MpOIecca KyJNbTUBUPOBAHUSA.  AHTUMHKPOOHBIE areHThl WM aHTHOMOTHKH
UCTIONIB3YFOTCS [UTS 3AIUTHI KYJIBTYPhI OT 3arpsi3HEHHS.

JIOTIONHUTENIBHO, TakKe MOryT ObIThb J00aBJIEHbI aHTUIIEHOOOpPA3yIOIIHME areHThl IS
NpeAoTBpaIleHns] 00pa3oBaHMs W/WIM HAKOIUIEHHS MEHBI, KOTAa MPOAYLHPYETCs ra3 B Mpolecce
rJTyOMHHOTO KYJIbTUBHPOBAHMSL.

3nauenne pH cmecn HOmKHO OBITH MOAXOMSILINM [JIi MUKPOOPTAaHM3MA, IPEICTABIISIONIErO
untepec. bydeps! u perynstoper pH, Takue kak kapOoHatsl v (ocdarsl, MOTYT UCIIOIB30BATHCS AJIS
crabmmmzaimu pH Ha ypoBHE NpeArnouTHTENbHBIX 3HaYeHnH. Eciy HOHBI METAJUIOB MPHUCYTCTBYIOT B
BBICOKMX KOHLIGHTpPALUs,, TO MOXeT ObITh HEOOXOAMMBIM HCIOJB30BATH B CPEAe XeJaTHPYIOIIHUN
areHT.

Crnioco6 u o6opynoBaHue i KyJIbTHBHPOBAHUS MUKPOOPTaHU3MOB U MOJTy YeHHE MUKPOOHBIX
MOOOYHBIX TIPOAYKTOB MOJMKHO OCYIIECTBJISITh B BHIE IEPUOAUYECKOrO TpoLecca,  KBasu-
HENMPEPBIBHOTO MPOLIeCcCca WIH HEMPEPBIBHOTO MpOoIiecca.

MukpoopraHusmMbl MOTYT pacTd B ()OpMe IUTAHKTOHA WJIM B BUAe OHWOIUIEHKH. B ciydae
OUOTIEHKH, COCYZl MOXKET UMeTh BHYTPHU CyOCTpar, Ha KOTOPOM MHKPOOPTaHH3MBI MOTYT PacTd B
coctosiHuM OuoruieHkn. Cucrtema Takke MOKET UMeTh CIIOCOOHOCTD, HANPUMED, MPUMEHSTh CTUMYJIbI
(TakMe KaKk HampsUKEHUs TPU CABWIE), KOTOPbIE CMOCOOCTBYIOT W/WIM YJIyYIIAKOT XapaKTEPUCTHKH
pocTa OHMOTIIEHKH.

B omgHOM BapmanTe oOCymecTBiIeHHS, CHOcO0 KyJIbTHBHPOBAHHS MHKPOOPTaHH3MOB
OCYIIECTBIIAIOT MPU Temreparype OT mnpubmusutensHo 5° nmo mpubmuzurensHo 100° C,
npeanouTuTeNnbHo, oT 15 mo 60° C, Gomnee mpeamoututensHO, OT 25 no 50° C. B panbHeimiem
BapHUaHTe OCYILECTBIICHHSI, KyJIbTHBUPOBAHUE MOKHO OCYILECTBIIATE B TEUSHHE JJTUTEHLHOTO BPEMEHU
NpU TOCTOSHHOM Temmeparype. B npyrom BapHaHTe OCYIIECTBJICHHS], KYJbTHBHPOBAHHE MOKHO

NOJBEPraTh U3MEHSIEMBIM TEMIIEpaTypax.
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B omHOM BapmanTe ocCymiecTBiIieHHs, 0OOpPYIOBaHHE, HCIIONB3yeMOe B criocode U Tpolecce
KYJIbTUBUPOBAaHUS, SABJSACTCA CTCPHUIIBHBIM. O6OI)YI[OBaHI/Ie HJ1 KYJIbTUBUPOBAHUS, TaKO€ Kak
PeaKkTop/coCyl, MOTYT OBITh OTHENEHBI OT, HO CBSI3aHBI CO CTEPHIM3YIOLISH yCTAaHOBKOH, HAIPHUMED,
aBToxsiaBoM. KymnpTHBHpYyOImEe 000pyIOBaHHE TAKKe MOXKET UMETh CTEPUIM3YIOIIYIO YCTAHOBKY,
KOTOpasi CTepWIM3yeT in Ssifu Tiepell HadyajioM MHOKYJSLMH. Bo3ayx MoXKeT CTepuIM30BaThCs C
MOMOIIBIO CITOCOOOB, M3BECTHBIX B JAHHOH 00MacTH TexHUKHW. Hampumep, BO3MyX OKpYKarOLIeH
Cpeabl MOXKET MPOXOIUTh MO0 MEHbIEeH Mepe uepe3 oauH (UIIBTP Mepen MOCTYIUIEHHEM B cocyn. B
IPYTUX BapHAHTAX OCYLIECTBJIEHUS, CPely MOKHO MACTEPHU30BATh WIIH, HEOOS3aTeNIbHO, HE HArPEBAIOT
COBCEM, I/Ie MOXKHO HCIIOJIb30BATh HHU3KYK) BOIHYIO AKTHBHOCTE M HH3KOe 3HaueHwe pH mis
KOHTPOJIMPOBAHUS POCTA HEKENATEIIBHBIX OaKTepHH.

B omgHOM BapmaHTe OCyIIECTBIEHHs, HACTOsIIee M300peTeHne Takke obecrieynBaeT Criocod
MOJIYyUCHUA MI/IKpO6HOF0 MeTa60.]'II/ITa, TAaKOr'o Kak, HallpuMep, MNOBCPXHOCTHO-AKTHUBHBIC BCIICCTBA
OMOJIOrMUYECKOTO TPOUCXOKIEHUsA, (epMEHThI, OENKH, HTAHOJ, MOJIOYHAs KHCIOTa, OEeTa-TIIFOKaH,
NENTHUABI, TPOMECKYTOUHBIC IMPOAYKTHI MeTa6OJ'II/13Ma, MNOJIMHCHACBIIICHHBIC JKHUPHBIC KHCJIOTBEI U
JIUTIHZBI, TTyTEM KYJIbTUBHPOBAHUS ITAMMa MUKPOOPTaHU3Ma COTJIACHO HACTOSLIEMY H300pETeHHIO B
VCIOBUSIX, TIOAXOASIINX JJIS POCTAa W MPOAYKIMH MeTaboynTa;, W, HeoOs3aTeNbHO, OUMIIEHHUS
Metabomura. ComepskaHve MeTaOONUTA, TMOJYUYEHHOTO C TIOMOIILIO Crocoda, MOXKET COCTABJISTS,
Harnpumep, o MeHsiiei mepe 20%, 30%, 40%, 50%, 60%, 70 %, 80 % umu 90%.

B ciyuae morpykeHHOH (epMeHTaluH, coaepkaHue Ornomacchl (pepMeHTaTHBHOrO OyJIbOHA
MOJKET COCTaBJISATh, Hanpumep, oT 5 /i 1o 180 r/n wiu Gonee. B omHOM BapuaHTe OCYLIECTBIICHHS,
CoaepIKaHue TBePAbIX BellecTB OysiboHa cocTtaBiseT oT 10 /i mo 150 r/m.

KonnenTpanus k1eTok MOXeT COCTaBJIATh, HApuMep, 1 X 10°,1x10"° 1 x10",1 x 10" mm 1
x 10" k1eTOK MM CTIOp HA rPaMM KOHEYHOTO MPOAYKTA.

MukpoOHbIii TOOOYHBIA MPOAYKT POCTA, MPOAYLHPYEMBIH TPEACTABISIIOIUMUA — HHTEPEC
MHUKPOOPTaHU3MaMH, MOXKET COXPAaHITHCS B MHKPOOPTaHM3MaX WM CEKPETHPOBATHCS B POCTOBYIO
cpeny. Cpema MOKeT comepkKaTb COSAHUHEHUs, KOTOpble CTAaOWIM3UPYIOT aKTHBHOCTH IMOOOYHOTO
MPOAYKTA POCTa MUKPOOPTaHU3MOB.

B OOAHOM BapUaHTS OCYHICCTBJICHUA, BCE KOMIIO3HUIINH AJIA KyJIbTUBUPOBaHUA
MHKPOOPTaHU3MOB YOAJSIFOT TOCJE 3aBEPLUISHHs KyJbTUBUPOBAHMS (HANpUMep, C TOMOIIBIO,
HarpUMep, TOCTHIKEHUS JKeNIATebHON MJIOTHOCTH KJIETOK MJIHM TUIOTHOCTH YKa3aHHOTO MeTabosuTa). B
3TOU MEePUOANYECKON MpOIeaype, WHULUUPYIOT TOJHOCTHIO HOBYIO TMApTHIO TOCNe cOopa mepBoit
MapTHH.

B npyrom BapuaHTe OCYIIECTBJEHHS, TOJBKO YacTb MPOAyKTa (hepMEHTALMH YOAISIOT B
mO0ON OTHENBPHO B3ATBIM MOMEHT BpeMeHH. B 3TOM BapmaHTe OCYyIIeCTBJICHUs, Onmomacca ¢
)I(I/ISHGCHOCO6HI>IMI/I KJIICTKaMH, CIiOpaMH, KOHUOUsMU, FHd)aMH I/I/I/I.]'II/I MHULECIHNEM OCTACTCA B COCYAC B
Ka4eCTBE HWHOKYJIIHTA IJIsA HOBOH nNapTuu KYJIbTUBUPOBAHUA. KOMHOSI/IHI/IH, KOTOpass yOdaJisieTCs,

MOJKET TPEeNCTaBIsATh COOON OECKIETOUHYIO Cpeny WM COAep:KaTb KJIETKH, CIOpPbI, WIM JpyrHe
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PEeNpPOAYKTUBHBIE CTAaWH, CIAyKALIWe IJIS Pa3MHOKEHHS, W/WIN UX KoMOuHaumio. Takum oGpasom,
CO3AI0OT KBAa3H-HENIPEPLIBHYIO CHCTEMY.

BnaronpusitHo, misi croco®a He HyKHO CJIOKHOTO OOOpYIOBaHMS HIIM BBICOKOTO pacxoia
sHepruu. MUKpOOPraHU3Mbl, PEACTABIISIONINE HHTEPEC, MOTYT KYJIbTUBUPOBATHCS B HEOOIBIIOM WIIH
MPOMBIIIJIEHHOM MacuTade JIOKAJIbHO M UCIOJb30BATHCS, JaKe SIBJISISICh BCE eIle CMEIIaHHBIMH C UX
Cpenou.

braronpusiTHO, NPOAYKTHI HAa OCHOBE MHKPOOPTaHH3MOB MOTYT MPOAYLHPOBATHCS B
yAAJEeHHBIX PaCTOJIOKEHHSX. ATmapaTypa Uisi poCTa MHUKPOOPTaHH3MOB MOJKET paboTaTh BHE

CHCTEMBI, HAIPUMEP, UCTIOJb3Ys COJIHEYHYIO, BETPOBYIO H/HJIH THAPOIJIEKTPHUECKYIO SHEPTHIO.

IIpuroroB/ieHHe NPOAYKTOB HA 0CHOBE MHKPOOPraHH3MOB

OmHMM W3 MPOOYKTOB HAa OCHOBE MHKPOOPTAaHHU3MOB COTJIACHO HACTOSIIEMY H300pETEHHIO
SIBJISIETCS.  TOJIBKO (pepMeHTaTUBHBINA OyJIbOH, COAEpIALIUH MHUKPOOPTaHU3M H/WIM MHUKPOOHBIH
MeTa0OJIHT, MPOAYLIMPYEMBIH MUKPOOPTaHU3MOM, W/HITH JIFOOBIe OCTATOYHbIE MUTATEbHbIE BEIECTBA.
IIpoaykT ¢epmeHTAL MOXKET KCIOIb30BATHCS HEMOCPEACTBEHHO Oe3 3KCTPAaKLMK HIIH OYHCTKH.
IIpu HEOOXOAUMOCTH, SKCTPAKIIHIO M OYHCTKY JISTKO MOKHO OCYIIECTBJISITH, UCIIONB3Ys CTAaHAAPTHBIS
COCOOBI HJTH TEXHUKHU 3KCTPAKLIMK H/WJIH OUYHUCTKH, OTIMCAHHBIE B JINTEPATYPE.

Mukpooprasyn3Msl B IPOAYKTE HA OCHOBE MUKPOOPTraHM3MOB MOTYT HaXOAUTHCS B aKTHUBHOM
WIM WHAaKTUBHpOBaHHOU (opme. IIpomykTsl Ha OCHOBE MHKPOOPIaHHU3MOB MOTYT COZEpXKATh
KOMOHMHALIMIO aKTUBHBIX U MHAKTUBHPOBAHHBIX MUKPOOPTaHU3MOB.

Mukpoopranusmsl, NOOOYHBIE TMPOAYKTHI POCTA MHUKPOOPTaHU3MOB W/WiIHU  OyJbOH,
MOJTy9aeMble TIPU POCTE MUKPOOPTAHU3MOB, MOTYT OBITh YAAJIEHBI M3 COCY/Aa VISl POCTA U IEPEHECEHBI,
HarpuMep, ¢ IOMOLIBIO TPyOKH, 1JIsi HEMEAJICHHOTO UCIIOIb30BAHUS.

B npyrux BapuaHTax OCYLIECTBJIEHUS, KOMIIO3HMLHMSA (MUKPOOPTaHHU3MbI, METAOOJHUT, W/ WM
OyJIbOH) MOTYT OBITh MOMENIEHbI B KOHTEHHEP MOAXOAINEro pa3Mepa, NMPUHMMAas BO BHHMAaHUE,
HampuMep, MpeIHa3HaYeHHOe TPUMEHEeHHe, NPeayCMOTPEHHBI Crocod HWCIOMB30BaHUS, pasMep
pesepByapa It pepMeHTaIMU U JIF000 Crioco0 TPAHCIIOPTHPOBKH OT MECTa POCTa MHKPOOPTaHU3MOB
B MECTO HCIOJb30BaHMUs. TakuMm 00pazoM, KOHTEWHEPHI, B KOTOpPbIE MOMEIIAIOT KOMIIO3ULIMIO Ha
OCHOBE MHUKPOOPTaHHU3MOB, MOTYT UMeThb 00BeM, Hampumep, ot | ramwtona no 1000 ramioHOB wmn
Gonbiie. B apyrux BapuaHTax OCyIIeCTBIEHHs KOHTeHHEPH UMEIOT 00beM 2 TajlJioHa, 5 TalJIOHOB, 25
TJIJIOHOB WK OOJIBIIE.

ITocne cbopa KOMMO3WLIMKM HAa OCHOBE MHKPOOPTAaHMU3MOB M3 COCYIOB IJISI POCTa, MOKHO
n00aBJIATE APYrHMe KOMIIOHEHTBI, KOTAA COOpaHHBIM MPOAYKT MOMELIAIOT B KOHTEWHEpPHI H/HJIH
TPaHCHOPTUPYIOT TIO TpyOaMm (MM APYrMM CIIOCOOOM TPAHCTIOPTHPYIOT il MpuMeHeHus). JloGaBku
MOTYT IPEACTABNIATE COOOH, HAaIIpUMep, T€, KOTOPhIe OMMUCAHbl B HACTOSIIEH 3asBKe, a TaKkKe APYyTHe,

TaKHC KaK, OMYJIbIHPYIOIMIME arcHTbl, CMAasbIBAKOIIHE BCHICCTBA, AarcHTbI, KOHTPOJJHPYIOMIUC
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PacTBOPUMOCTH, CPEACTBA AJIsl PeryJIMpoBaHus ypoBHs pH, mpeOHoTHKH, BCTIOMOTraTe/IbHbIE BEIeCTBa
JUISl TIOYB U IPYT'He KOMIIOHEHTHI, ClIeLU(UUESCKUE [T TPEAHA3HAYEHHOTO IIPUMEHEHUSI.

B opgHOM BapmaHTe OCYIIECTBJIEHUS, KOMIIO3MLIMS MOKET MAOIOJIHUTENIEHO COAepkKaThb
OydepHble areHThI, BKJIIOYAsT OpraHMYeCKHe KUCIOTHI M aMUHOKUCIIOTHI WK UX coiu. lloaxonsmue
Oydepsl BKIIOUAIOT LUTPAT, INIIOKOHAT, TAPTPAT, MAJIAT, alleTaT, JJAKTAT, OKCAJIAT, acrapTar, MajoHar,
[JIIOKOTeNTOHAT, MUPYBAT, rajlakTapar, IroKapaT, TapTpOHAT, TJIyTaMar, IVIMLUH, JU3UH, Ty TaMUH,
METHOHHH, [IUCTENH, apTUHUH U UX CMECh. Takike MOKHO HCIoJb30BaTh (ochopHsie u GocdopucTsie
KUCJIOTHI WM X coiid. Tlomxomsiie MCroib30BaTh CUHTETHUECKHE Oy(dephl, HO MPEANOYTUTETEHBIM
SIBJISIETCS TIPUMEHEHHE TPUPOIHBIX Oy(depoB, TaKUX KaK OpPraHMYeCKHe KHUCJIOTBI U aMHHOKHCIIOTHI
VI UX COJIH, TIEPEUYHCIICHHBIE BBIIIE,

B npanmpHelimem BapuaHTe OCYIIECTBJIEHHUS, CpPEACTBAa MJIsI peryJupoBaHus yposHs pH
BKJIIOYAIOT THAPOKCHI KaJusl, THAPOKCHA aMMOHHS, KapOoHaTt win OWkapOOHAT Kaius, COJISTHYIO
KHUCJIOTBI, a30THYIO KHCJIOTY, CEPHYIO KUCIOTY WJIM CMECh.

B omHOM BapmaHTe OCyIIECTBIIEHHS, B Mperapar MOTYT ObITh BKJIFOYEHBI JOTOJHUTEJILHBIE
KOMITOHEHTHI, TaKHMe KaK BOIHBIA MpErnapar COJM B KaueCTBE MHOTOOCHOBHBIM KHCJIOTHI, TaKHe Kak
OukapOoHaT WK KapOoHaT HaTpus, CyabdaT Hatpus, pocdat Hatpus, Oudocdar HaTpus.

bnaronpusiTHo, B COOTBETCTBHM C HACTOSIIIUM H300peTeHHeM, IPOAYKT Ha OCHOBE
MHKPOOPTaHU3MOB MOXKET coAepKaTh OyJIbOH, B KOTOPOM BBIPAIIMBAIOT MUKPOOPTaHmn3Mbl. [IpomykT
MOXKET COZIEPIKATh, HAMPUMED, IO MeHbIel Mepe, o Becy, 1%, 5%, 10%, 25%, 50%, 75%, unmu 100%
O6ynmsoHa. KonmdecTBo OwoMaccel B TMPOAYKTE, MO BECy, MOYKET COCTABJISATh, Hampumep, Jirodoe
kouecTBO OT 0% 1o 100%, BKITIOUAs BCe MPOLIEHTHBIE 3HAYEHHS B 9TOM HHTEPBAJIE.

Heo0s3aTenpHO, NPOAYKT MOXHO XpaHUTh MepeA HCIOJIb30BaHHEM. Bpems XpaHeHus
MPEANIOYTUTEIILHO SIBJISIETCS] KOPOTKUM. Takum 00pa3oM, BpeMsl XpaHeHUsI MOKET COCTABJISITh MEHBIIE
yem 60 nuew, 45 nueit, 30 mueit, 20 nuewt, 15 queit, 10 gueln, 7 nqueit, 5 nuew, 3 qus, 2 nHa, 1 neHs win
12 yacoB. B mpenmodruTenbHOM BapuaHTe OCYIIECTBIICHHS, €CJIH B MPOAYKTE MPHUCYTCTBYIOT JKUBbBIE
KJISTKH, TO TIPOJYKT XPAHAT NMPU OXJIAKISHHOW TeMIlepaType, Takol Kak, Hanmpumep, MeHbIne yeM 20°
C, 15° C, 10° C wum 5° C. C ppyroii CTOPOHBI, MTOBEPXHOCTHO-aKTUBHOE BEUIECTBO OHOJIOTHYECKOTO
TIPOUCXOKIESHUST KOMIIO3HULINS OOBIYHO MOYKHO XPAHHUTD MIPH TEMITEPATYPaX OKPYIKAFOIIEH CPeIbl.

B xomMmo3ummio Ha OCHOBE MHKPOOPTaHHU3MOB MOTYT OBbITh AOOABJIEHBI MOTOJHUTEIBHBIC
KOMITOHEHTHI Il YCHWJISHHUS €€ aHTHUNATOreHHOH akTtuBHOCTH. [lpenmoururensHO, 3TH 1006aBKH
SIBJITIOTCS.  OPTaHUYeCKH WJIM 3KOJOrHueckn Oe3BpeaHsiMu. Hampumep, anre3uBHbIE BEIIECTBa,
4eJioBeYeCKHe / KUBOTHBIE aHTHBHUPYCHBIE COIUHEHHS, aHTHOAKTepUabHbIE COSIMHEHHS, Y(UPHBIE
Maclia, TEePIeHbI, 3MYJIbCH(PUKATOPBI, XEIATHPYIOLIHE areHThI, WM JII000e APYroe aHTHUIIATOr€HHOE
BEIIECTBO MOTYT OBITh BKJIIOYEHBI B KOMIIOZULIMIO. B dYpe3BBIYAMHBIX Cilydasx, Hampumep, IJis
YHUYTOKEHUSI B TPOMBIIIJIEHHOM MacmTade IUisi KOHKPETHOH CebCKOXO3SHUCTBEHHOU KYJIBTYPHI,
MOJKHO HCIIOJIb30BATh AHTHOMOTHKU W/WJIM TPOTHBOBHPYCHBIE JISKAPCTBEHHBIE CPEACTBA BMECTE C

3asiBIIEHHON 00pabOTKOM.
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B ompeneneHHBIX BapHaHTaxX OCYIIECTBIICHHS, aAre3MBHOE BEIIECTBO MOKHO AOOABISTH K
00paboTke s MPOJIOHTMPOBAHMS AAre3UH NMPOAYKTa K JINCThSIM pacTeHuil. MOXKHO HCIOJB30BaTh
MOJINMEPBI, TaKHe KaK 3apsiKeHHBIE TTOJIMMEPHI, HIIM BEeIeCTBA HA OCHOBE MOJIMCAaXapyoB, HAIPUMED,
KCAaHTAHOBYIO KaMellb, TIyapOBYIO KaMmezb, JIeBaH, KCWJIMHAH, TeJUIAHOBYKO KaMenb, KypaAJiaH,
IyJUTyJIaH, IeKCTPaH U ApyTHe.

B mpennouTuTeNbHEIX BapHaHTaX OCYILIECTBJICHHS, KCAHTAHOBYIO KaMelb MPOMBIIIIEHHOTO
KJlacCa HCTOJB3YIOT B KadecTBe aare3nBa. KOHLEHTpalus KaMeau OOJUKHA ObITh BbIOpaHa Ha
OCHOBaHHHU COAEpIKaHHs KaMeOu B KOMMepYeckoM mpoaykre. Eciam kcaHTaHOBasi kamenb HWMEET
BBICOKYIO YHCTOTY, TO ocTarouHo 0,001% (mac./06. — KcCaHTaHOBOW Kamean/ pacTBoOp).

B omnpeneneHHBIX BapHaHTAaX OCYIIECTBJICHHUS, HANPUMEP, €CIU JICYeHHE He SBISIETCS
n0CTaTo4YHO S((EKTUBHBIM MO OTHOIIEHHIO K IPAMMOTPHULATENBHBIM OaKkTepUsiM, TO 3asiBICHHBIE
MPOAYKTHI st 0OpabOTKH MOTYT OBITh YCHJIEHBI Ui OOpbObI ¢ OOJIE3HSIMU PaCTEHHH, BHI3BAHHBIMU
MATOTeHHBIMU TPAMMOTPHLIATEILHBIMHI OaKTePUsIMHU, ITyTeM J00aBJICHUS XeJIATHPYIOIIEro areHra.

Kak ucnonme3yercs B HacTosIIIeH 3asBKe, “XeIaTUPYIOIHHI areHT WiH “Xejatop’ o0003HAuYaeT
AKTHUBHBIM areHT, CIOCOOHBIN yOalsTh MOH MeTajljla M3 CHCTEMBI IyTeM OOpa30BaHUs KOMIUIEKCA
TakuM OO0pa3oM, UYTO HOH MeTajUla He MOXKeT JIeTKO NPUHMMATh y4YacTHe B pPEaKuH WIIH
KaTaJnu3upoBaTh 00pa3oBaHue paauKaia KUCIOpoaa. biaronpusaTHo, XenaTupy ok areHT yCHIINBAST
3¢ (PeKTHBHOCTP ~ AHTUMUKPOOHOTO  IMOBEPXHOCTHO-aKTUBHOTO  BEIIECTBAa  OHMOJIOTHYECKOTO
MPOMCXOXKIEHUS] TyTeM MOAN(UKALMK KJIETOYHBIX CTEHOK, HAlpUMep, TIPaMMOTPULIATEIbHBIX
OaxkTepuii, TakuM OOpa3oM, UYTO OHMU CTAHOBATCS Ooyiee UYBCTBUTENBHBIMH K OOpaboTke
MOBEPXHOCTHO-aKTUBHBIM  BEIIECTBOM.  BcieacTBue  3TOro,  CnocoOHOCTh — NPOHUKATh B
rpaMMOTpHLIATENIbHbIE OaKTEPUH pPACIIUpSET CIEKTP CIOCOOHOCTEH 0O0pabOTKM B COOTBETCTBUH C
HACTOSIIUM H300pETeHUEM.

[Ipumepsl XenaTUPYIOINX areHTOB, MOAXOASIINX IJIsl HACTOSIIEro U300peTeHus], BKIFOYAOT,
HO HE OrPaHWUYHBAsCh TOJILKO UMM, JOUMepKanTosHrapHyoo kuciory (DMSA), 23-
auMepkanTonpornancyibGoHoByo kuciory (DMPS), amsda-nunoesyio kucioty (ALA), ThamuH
terparuapodypdypun aucynspun (TTFD), neHuumniaMuH, STHIEHAMAMUHTETPAYKCYCHYIO KHUCIIOTY
(EDTA), 1 numoHHasi KUCIOTAa. B MpeanoyYTUTENbHBIX BapUaHTaX OCYIIECTBIICHHS, XEIaTUPYHOIIUI

areHT nipenctaeisier co6oii EDTA B konuentparuu ot 0,1 10 1,0% (06./06.).

Cnoco6n1 60pbsOBI ¢ BHPYCHBIMH H 0AKTEPHA/ILHBIMH NATOT€HAMH PACTEHHH

Hacrosimee n3o0peTeHre MOXHO HCIIONB30BATh IJIsl YCHJIEHHS KYJIbTHBUPOBAHHS PACTEHHM
nyreM OoOppObl ¢ wuHpeKkIMsIMH, 3apaKeHHsMH ~ W/WIM  OOJIe3HSIM  pAacCTEHHH  W/WIH
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYP, HAIPUMEpP, B CEJIbCKOM XO3SHCTBE, PACTEHHEBOICTBE, TEIUIMLAX,
naHamadTHOM u3aiiHe W Opyrux. biaronpusTHO, crocoObl MOXHO HCHOJIB30BaTh AJisi OOPBOBI C
MaTOr€HaMH W/WIH ISl TIPEAOTBPAILECHUS] PACIIPOCTPAHEHHS TAKUX OPTaHU3MOB OT OJHOTO PAaCTeHHUs

Ha JIpyroe.



10

15

20

25

30

35

24

B HexkoTOpRIX BapmaHTaX OCYIIECTBJIEHHS, oO0ecmeunmBaroTcs CcrocoObl 1t O6opbOBI ¢
MO3aMYHBIM BHPYCOM W/ OaKTepHaJbHBIMHM MATOTEHAMH pACTeHUH, rae CrnocoObl BKIIIOYAIOT
KOHTaKTUPOBAHHE TOJIE3HOTO MUKPOOPTaHU3Ma U/HITH TOOOYHOTO MPOAYKTA POCTa MUKPOOPTaHH3Ma C
YaCTBIO PACTeHUs, KOTOpasi MHPHULIMPOBAHA MMATOTEHOM. B oInpeneneHHbIX BapHaHTaxX OCYIIECTBIICHHS,
croco0 BKIIIOYAET MNPUMEHEHHEe KOMIIO3WIMM HAa OCHOBE MHKPOOPIaHH3MOB B COOTBETCTBUH C
HACTOSIIUM OITUCAHHMEM Ha PACTeHHH. BIaronpusTHO, KOMIO3ULMS MOXKET yOMBaTh, YMEHbLIATb,
KOHKYPEHTHO MHTMOHPOBATh POCT, W/HIIH OOPOTHCS APYTMMH CIOCOOAMH, C MATOr€HOM PacTEHHS.
Kpome Ttoro, crocoObl MOTyT yjydliaTh HMMYHHYK) W/WJIM TATOTEHHYIO 3al[UTy pacTeHHit Oe3
MPUMEHEHHS arpeCCUBHBIX XUMHUYECKUX CPEICTB MJIH AHTUOHOTHKOB.

Kak wcnonb3yercss B Hacrosimed 3asBKe, ‘HaHeCeHHE  3asABJIEHHBIX CIOCOOOB MOXKET
BKJIIOYATh KOHTAHTHPOBAHHUE MPOAYKTA HA OCHOBE MHUKPOOPTaHH3MOB HEMOCPEICTBEHHO C PACTEHHEM
/WA €ro OKpy’KarIleh cpemoi. [IpoaykT MHKpOOpraHu3Ma MOJKHO PACIBLUIATE B KadeCTBE
KHUIKOCTH WM Oe3BOJHOTO MOPOILIKA, WM HAHOCUTh B BHIE TSl WIK NMAacThl HA pacTeHHe. [louBsI
MOKHO 00pabaThiBaTh ¢ MOMOINBIO JKUIKHUX WA OS3BOJHBIX MPENapaToBR MPOAYKTOB, HANpPUMEp, C
MOMOIIBI0 OPOCUTENIEHON CUCTEMBI B BUJIE JKUAKOTO PAcTBOPA, WM B BHIE PACTBOPUMBIX TPAHYJI WIH
TIeJUIET.

Komnosuiiusi Ha OCHOBE MHUKPOOPTaHH3MOB MOXKET KOHTaKTHPOBATh HEMOCPEICTBEHHO C
pacTeHHeM W/WJIHM C OKPYJKaIoUIeH Cpemoi pacTeHus. B ompeneneHHBIX BapHaHTaX OCYIIECTBIIEHHS,
HAHEeCEHHe BKJIIOYAST KOHTAKTUPOBAHHWE MPOAYKT HA OCHOBE MHKPOOPTAaHM3MOB C JIUCTBSIMH, WU
JUCTOBBIM TOKPOBOM HH(HLIMPOBAHHOTO pacTeHus. B JApyrux BapuaHTax OCYIIECTBIICHHS,
KOMIIO3ULIMA KOHTAKTUPYIOT C JIFOOOH YacThIO PACTeHHs, KOTOPOE MOPAKEHO, HAIPUMepP, KOPHSIMH,
creOyssMu, 1BeTaMU WM IwiogaMu. Kpome TOro, KOMIO3MLIMH MOTYT KOHTAKTHPOBATh C LEJIBIM
pacTeHHeM, H/WIH CO CPENOH, OKPYIKaIOIIel pacTeHNe, TAKOM KakK IMoYBa.

B omHOM BapuaHTe OCYIIECTBIIEHHS, CIIOCOO BKJIFOYAET MPUMEHEHHE IMPOAYKTa HA OCHOBE
MHKPOOPTaHU3MOB, COIEpIKALIEr0 APOXKU Starmerella bombicola w/vinu moOOUYHBIE TPOMYKTHI KX
pocTa, Ha pacTeHHe WM YacTh pacTeHWs. B ApyroM BapuaHTe OCYLIECTBIEHHUS, TOJIE3HbIH
MHKPOOPTraHU3M MpencrtaBiset coboit Wickerhamomyces anomalus. B eme npyrom BapuaHTte
OCYLIECTBJICHHs, MOJIE3HBI MHKPOOPraHU3M TMPEACTABIseT COOOH OakTepu, MPOaYLHPYOIINE
JIUTIOTIETITH, TaKKe Kak, Harpumep, Bacillus subtilis wviu Bacillus amyloliquefaciens.

MukpoopraHusmMbl ~ MOTYT  ObITh  JIUOO  JKUBBIMH  (MJIM  JKH3HECIIOCOOHBIMHU)  WJIH
WHAKTHBUPOBAHHBIMH BO BpeMsi MNpuMeHeHusi. [Ipu HCMONB30BAaHUM JKUBBIX MHKPOOPTaHHU3MOB,
MHKPOOPTraHU3Mbl MOTYT pPAacTH in Situ W TIPOAYLMPOBATH AKTHBHBIE COSAMHEHHsS Ha MeECTe.
Bcnencteue 3T0ro0, BRICOKAss KOHLIEHTPALMS MHKPOOPTAHW3MOB MOJKET OBITh JOCTHTHYTA JIETKO U B
TEUeHHe JIUTEJPHOTO BPEMEHH B yuacTke oOpaboTku (Hampumep, camay). B 3TomM OTHOIIEHHH,
CrocoObl  MOTYT JOTOJIHUTEJIBHO BKJIIOUATh JOOABJIEHHE MATEPUAJIOB Ui YCHJIEHHUS pOCTa

MHUKPOOPTraHHU3MOB BO BpeMsi IpuMeHeHus. B omHOM BapuaHTe OCYyINECTBIEHHs, AO0OaBisieMble
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MaTepuajibl TPEACTABIIAOT CO6OI\/'I HCTOYHUKKU IMTHUTATCJIBHBIX BCUICCTB, TAaKHE KakK, HaIrpumep,
HMCTOYHHKH a30Ta, HUTpaTa, hocdopa, MarHus W/ UiH yriepoa.

B HEKOTOPBIX BapUaHTaX OCYIICCTBJIICHUA, CHOCO6 BKJIIOYACT KOHTAKTHUPOBAHHEC IMOPAKECHHOI'O
pacTeHHsi ¢ MUKPOOPTaHU3MOM W/WIM MOOOYHBIMH NPOIYKTaMU pocTa B (PepMEHTALIOHHON Cpefe, B
KOTOPOH OHHU MPOAYLHMPYIOTCSA. B HEKOTOPBIX BapHUaHTaX OCYLIECTBISHHUS, CIIOCOO BKIIIOUAET MPOCTOE
HaHeceHHe (DePMEHTALMOHHOW cpeapl W/WIH MNOOOYHBIH MPOAYKT pPOCTa MHKPOOPraHH3Ma Ha
pactenue. [To60uHBIE MPOIYKTEI POCTA MOTYT HAXOMUTHCSA B OUMIIEHHOM WM HEOYMIEHHOU (hopme.
B npenrodTHTENbHBIX BapHaHTaX OCYIIECTBIICHUS, MOOOYHBLINA MPOAYKT pOCTa MPEACTABIsAeT COOOMH
MOBEPXHOCTHO-AaKTUBHOC BCIICCTBO 6I/IOJ'IOFI/IlleCKOFO MNPOUCXOKACHHs, TaKOC€ KaK TJIMKOJIMIIUA WIIH
JIMTIOTICIITHU . B OOHOM THIIMYHOM BapHaHTEC OCYHICCTBJICHHA, MOBCPXHOCTHO-AKTHUBHOE BECIICCTBO
OHOJIOTHYECKOTO MPOUCXOKISHHS MPEACTABISET COO0H COOPOTHITHA.

Crioco0 MOKET JOTOJHUTENBHO BKJIOUYATh MPUMEHEHNE OAHOTO HJIH HECKOJIBKUX BELIECTB IS
ycunennss d(dexkToB OOpbOBI ¢ MATOr€HOM, TAaKMX Kak, HANPUMEpP, aare3WBHOE BEIIECTBO IS
MPOJIOHTUPOBAHUA aATre3UH MPOAYKTA, HA PACTCHUU. B OOHOM BapUaHTE OCYIICCTBJICHHMA, aATC3UBHOC
BEIIEeCTBO MPEACTaBIsieT COO0H KCAaHTAHOBYIO Kamenb. [[pyrue BemecTa, KOTOpbie MOYKHO MPUMEHSTh
C KOMIO3HULIMEH, BKJIIOYAIOT, HAMPUMED, 3KOJOTHYeCKU Oe3BpeqHbIe WM OPraHHYECKHE BEIIeCTBa C
AQHTUBUPYCHBIMM  W/WJIH  aHTUOAKTEPHATBHBIMH  CBOMCTBamMH, dS(QUpHBIE Macia, TEpIIEHSbI,
9MYJIbCU(PHUKATOPBI, XEJNATHPYIOIIME AareHThl WK JIIOOble ApyrHe aHTUIATOTeHHBIE BellecTBa. B
Ype3BBIYANHBIX CIIydastx, HAIpUMep, AJI1 YHUUYTOKEHHS B IPOMBIIIIJIEHHOM MacIiTade 711 KOHKPEeTHOU
CeJIbCKOXO3SIMCTBEHHON KYJIBTYPBI, MOXKHO HCIOJIb30BaTh AHTHOMOTHUKU W/HIN TMPOTHBOBUPYCHBIE

JICKapCTBCHHBIC CPEACTBA BMECTE C 3as1BJIEHHON 06pa60TKOI\/'I.

Ienesvie namoeenoi

JIOMOIHUTENILHO KO BCEM (popMaM MO3AHYHOTO BHPYCA, MPUMEPHI BHPYCHBIX HHQEKIIHMA,
MOPAKAIOIIHNX PACTEHHS, 1JI OOPbObI ¢ KOTOPLIMH ITPUTOAHO HACTOSAIIEE N300pETEHHE, BKIIFOYAIOT, HO
HE orpaHuuuBaschk TOJabko umu, Carlavirus, Abutilon, Hordeivirus, Potyvirus, Mastrevirus,
Badnavirus, Reoviridae, Fijivirus, Oryzavirus, Phytoreovirus, Mycoreovirus, Rymovirus, Tritimovirus,
Ipomovirus, Bymovirus, Cucumovirus, Luteovirus, Begomovirus, Rhabdoviridae, Tospovirus,
Comovirus, Sobemovirus, Nepovirus, Tobravirus, Benyvirus, Furovirus, Pecluvirus, Pomovirus; Bupyc
MO3aWKH JIIOIIEPHBI; BUPYC MO3AWKH CBEKIIbI; BUPYC MO3aMKH MAHHOKHU, BUPYC MO3aUKU KOPOBBETO
ropoxa; BUPYC MO3aWKH OTypIla, CATEeJUIMTHBIA BUPYC MO3AWKH MPOCA; BUPYC ‘OCIBLI CIHBBI, BUPYC
MO3aWKH TIATHCCOH, BHUPYC Ta0ayHOW MO3aWKH; MECTPOJIENEeCTHOCTh TIOJBIIAHOB, W BHUPYC JKENITOU
MO3aHMKH Kabadka.

ITpumepsbr OakTepUabHBIX HHQEKLHH, MOPAXKAMIIUX PacTeHHs, AJii OOppObI C KOTOPBIMH
MPUTOHO HACTOsIIee HU300peTeHHe, BKJIIOYAIOT, HO HE OrPaHHUYMBAsICh TOJBKO UMH, Pseudomonas
(manpumep, P. savastanoi, Pseudomonas syringae pathovars), Ralstonia solanacearum;

Agrobacterium (nmanpumep, A. tumefaciens); Xanthomonas (Hanpumep, X. oryzae pv. oryzae, X.
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campestris pathovars;, X. axonopodis pathovars), Erwinia (Hanpumep, E. amylovora), Xylella
(manpumep, X. fastidiosa); Dickeya (nanpumep, D. dadantii v D. solani);, Pectobacterium (Harpumep,
P. carotovorum u P. atrosepticum);, Clavibacter (nanpumep, C. michiganensis u C. sepedonicus);
Candidatus Liberibacter asiaticus;, Pantoea; Ralstonia;, Burkholderia;, Acidovorax; Streptomyces,
Spiroplasma; v Phytoplasma.

IIpogykTel Ha OCHOBE MHKPOOPTaHM3MOB MOXKHO HCIIOJB30BATh JHOO OTHEIBHO WIH B
KOMOHMHAIMY C OPYTUMH KOMIOHEHTaMH isi 3G ¢GeKTUBHON GOpBObI C MATOTeHHBIMH BPEOHUTEIISMH,
BKJIIOYAs BUPYCHI, TaKWe Kak MO3audHbIN BHpyc, U Oakrepun. SLP oOpaboTka siBisieTcs MeHee
3 PEKTUBHON MO OTHOIIEHHIO K TPAMMOTPHILIATENIbLHBIM OaKTepUsIM [0 CPABHEHHIO C OPYTUMH
BPEIUTENSIMH W/HJIA MUKPOOPTaHU3MaM; TeM He MeHee, POAYKTHI Uit CIIOCO00B 00pabOTKH COTJIACHO
3a9BJIEHHOMY M300PETEHHI0 MOJKHO YCHIIMBATh 1Jig OOpbOBI ¢ OOJNE3HSAMU pPACTEHHH, BBI3BAHHBIMU
MaTOr€HHBIMU MPAMMOTPHULATEIBHBIMUA OAaKTEPUSMHU. ITO MOXKET OCYIIECTBIITHCS MyTeM 100aBIeHHUs

XeJIATUPYIOIIETrO areHTa K MPOIyKTY.

1]enesvie pacmenus

Kak wucnonme3yercs B Hactosmed 3asgBke, “pacTeHHe” OTHOCHUTCA K JIIOOOMY pAaCTEHHUIO,
HCTIOJIb3YeMOMY B CEJIBCKOM XO3SHUCTBE, KaK OTPeAesICHO B HACTOsAIIeH 3asiBke. PacTeHre MOKeT pactu
OTAEJILHO, HANPHUMED, B Caay, WIA MOXKET SIBJSTbCS OJHUM W3 MHOTHX PAaCTeHHUH, HAIpUMeEp, B BHIE
yacTd (PPYKTOBOM WJIM OBOIIHOM CENbCKOXO3SMCTBEHHOH KyibTypel. llpumepsl pacteHui, mis
KOTOPBIX TOJIE3HO HACTOsIee N300peTeHue, BKIIOYAlOT, HO HE OrPAaHHUYMBAsICh TOJILKO UMH, 36pPHOBbBIE
KYJIbTYPBI U TPaBbl (HAIpUMeED, MIISHHULA, SYMEHb, POXKb, OBEC, PUC, KYKypy3a, COPro, MancC), CBEKJIbI
(HanpuMep, caxapHasi WIH KOPMOBasi CBEKJIbI), IUIOABI (HAMPUMepP, BHHOrPaJ, KIyOHHKA, MAaJIHHA,
€KEeBUKA, CEMEYKOBbIe, KOCTOYKOBBIE, COYHBIE IUIOABI, SIOJIOKH, IPYIIH, CJIUBBI, NEPCHUKH, MUHIAIb,
BUIIHU WIH SITOJTbI); O0OOBBIE CEJIbCKOXO3SHCTBEHHbBIE KYJIbTYPhI (Harpumep, 600bI, YeueBHLIa, FOPOX
WJIH COsT); MACTUYHBIE CEJIbCKOXO3SIHCTBEHHBIE KYJIbTYPhI (HAPUMep, MACTHYHBIN Paric, TOPYHLIA, MaK,
OJIUBKH, TOJACOJIHEUYHHK, KOKOC, KJIEIIEBHHA, KAKao WJIM apaxuc);, OaxueBble KyJbTYpbl (HApuMmep,
TBIKBA, OT'YPLIBI, TATUCCOH WJIH JIbIHS); BOJIOKHUCTBIE PACTEHHs (HAPUMED, XJIOMYATHHUK, JIEH, KOHOTLUIS
WIN JKYT), LUTPYCOBbIe (HAPHUMED, arejbCHHBI, JIMMOHBI, TPedn(pyT WM MaHIAPUHBI), OBOIIU
(HampuMep, MIMUHAT, CANaT-JaTyK, ClapiKa, Kamycra, MOPKOBb, JIYK, MOMHIOPHI, KapTodesab HIH
Gonrapckuii niepen); jaBposbie (Lauraceae) (HampriMep, aBOKano, KOpHLIA WM KaMm(apHOe IePeBo); a
TaKxke Tabak, Opexu, TPasbl, CIELIMH, MEIULUHCKHE pacTeHus, kode, GakaxaH, CaXapHblii TPOCTHHK,
Yaii, nmeper], KyJbTyPHBIH BUHOTPAIl, XMeJb, CEMEHCTBO MOTOPOKHUKOBBIX, KAYUYyYKOHOCHBIE PACTEHHS,
JKMBBIE LIBETHI U IEKOPATUBHBIE PACTEHUSI.

Tunbl pacteHuii, KOTOpble MOTYT HMMETh MPEUMYIIEeCTBA OT NPHUMEHEHHs NPOAYKTOB U
croco0OB COTJIaCHO HACTOALIEMY HM300pETEeHHIO, BKIIIOYAIOT, HO HE OrPaHHYMBASICh TOJBKO HMH:
MpPOMAIIHBIE  CEJIbCKOXO3SIMCTBEHHBIE  KYJBTYPHI (HalpuMep, KyKypy3a, CoOs, COpro, apaxmuc,

kapTodesb, U T.1.), TOJIEBbIe CEJIbCKOXO3SHCTBEHHBIE KYJNbTYpbl (HAMpPUMEDp, JIIOLEPHA, IMIICHHUIA,
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3€pPHOBBIE, U T.1I. ), APEBECHBIE CEJIbCKOXO3SIICTBEHHBIE KYIbTYPHI (HAMPUMED, TPELIKHI OPEeX, MUHAAIb,
opex nekaH, pyHAyK, (PUCTAIIKH, U T.1.), TUTPYCOBBIE CEJIbCKOXO3SIMCTBEHHbIE KYJIbTYpPhI (HApUMep,
arnejbCHH, JIMMOH, TPeUn@pykT U T.4.), GPYKTOBbIE CEIbCKOXO3SIHCTBEHHBIE KYJIBTYpPbI (Hampumep,
sI0JTOKM, TpyUIy, KIyOHHKA, YépHAsi CMOPOAMHA, €KEBUKA, U T.1.), AEPHOBBIE CEJIbCKOXO3SIMCTBEHHbIE
KyJIbTYpbI (Hampumep, epH), JEKOPATUBHBIE CEJIbCKOXO3SIMCTBEHHBIE KyJbTYPbI (HAalpUMeEp, [IBETHI,
BBIOIMECS PACTEHHUs, M T.J.), OBOLIM (HANpPUMep, MOMHUAOPBI, MOPKOBb, WU T.1.), JIO30BBIE
CeNIbCKOXO3SIMCTBEHHbIE KyJIbTYphl (HApuMep, BHHOTPAA, U T.J.), JECHble KyJbTyphl (HArpumep,
COCHA, €Jib, JBKAJIMIIT, TOMOJIb M T.J.), OpraHM30BaHHbIEe MacTOuma (Jrodas CMeCh pPacTEHHHH,
MOAXOIAIIAsE IJTs TIOAMEPKAHUS JKBAYHBIX )KUBOTHBIX ).

JIpyrue pacTeHusi, KOTOpbIe MOTYT UMETh MPEUMYIIECTBA OT MPOIYKTOB U CIIOCOOOB COTJIACHO
HU300peTEeHHIO, BKJIIOYAIOT BCE PACTEHHUs, KOTOPble OTHOCATCS K CyrepcemeiictBy Viridiplanteae, B
0COOEHHOCTH OIHOMAOJIbHBIE U JABYAOJbHBIE PACTEHHS], BKJIIOYAsi KOPMOBBIE WM OOOOBBIE KYJIBTYPHI,
JeKOpaTHBHbIE PACTEHHS], IMHUIIEBBIE CEJbCKOXO3SINCTBEHHbIE KYJbTYPBI, IE€PEBbs WM KYCTapHHKH,
BbIOpaHHbBIE, B YACTHOCTH, U3 Acer spp., Actinidia spp., Abelmoschus spp., Agave sisalana, Agropyron
spp., Agrostis stolonifera, Allium spp., Amaranthus spp., Ammophila arenaria, Ananas comosus,
Annona spp., Apium graveolens, Arachis spp, Artocarpus spp., Asparagus officinalis, Avena spp.
(nanpumep, A. sativa, A. fatua, A. byzantina, A. fatua var. sativa, A. hybrida), Averrhoa carambola,
Bambusa sp., Benincasa hispida, Bertholletia excelsea, Beta vulgaris, Brassica spp. (Hanpumep, B.
napus, B. rapa ssp. [kaHOma, Maciu4HbIi parc, pena macnuuHas|), Cadaba farinosa, Camellia
sinensis, Canna indica, Cannabis sativa, Capsicum spp., Carex elata, Carica papaya, Carissa
macrocarpa, Carya spp., Carthamus tinctorius, Castanea spp., Ceiba pentandra, Cichorium endivia,
Cinnamomum spp., Citrullus lanatus, Citrus spp., Cocos spp., Coffea spp., Colocasia esculenta, Cola
spp., Corchorus sp., Coriandrum sativum, Corylus spp., Crataegus spp., Crocus sativus, Cucurbita
spp., Cucumis spp., Cynara spp., Daucus carota, Desmodium spp., Dimocarpus longan, Dioscorea
spp., Diospyros spp., Echinochloa spp., Elaeis (nanpumep, E. guineensis, E. oleifera), Eleusine
coracana, Eragrostis tef, Erianthus sp., Eriobotrya japonica, Eucalyptus sp., Eugenia uniflora,
Fagopyrum spp., Fagus spp., Festuca arundinacea, Ficus carica, Fortunella spp., Fragaria spp.,
Ginkgo biloba, I'nuyun spp. (manpumep, G. max, Soja hispida v Soja max), Gossypium hirsutum,
Helianthus spp. (nanpumep, H. annuus), Hemerocallis fulva, Hibiscus spp., Hordeum spp. (Harpumep,
H. vulgare), Ipomoea batatas, Juglans spp., Lactuca sativa, Lathyrus spp., Lens culinaris, Linum
usitatissimum, Litchi chinensis, Lotus spp., Luffa acutangula, Lupinus spp., Luzula sylvatica,
Lycopersicon spp. (Hanpumep, L. esculentum, L. lycopersicum, L. pyriforme), Macrotyloma spp.,
Malus spp., Malpighia emarginata, Mammea americana, Mangifera indica, Manihot spp., Manilkara
zapota, Medicago sativa, Melilotus spp., Mentha spp., Miscanthus sinensis, Momordica spp., Morus
nigra, Musa spp., Nicotiana spp., Olea spp., Opuntia spp., Ornithopus spp., Oryza spp. (Hapumep, O.
sativa, O. latifolia), Paniculum miliaceum, Paniculum virgatum, Passiflora edulis, Pastinaca sativa,

Pennisetum sp., Persea spp., Petroselinum crispum, Phalaris arundinacea, Phaseolus spp., Phleum
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pratense, Phoenix spp., Phragmites australis, Physalis spp., Pinus spp., Pistacia vera, Pisum spp., Poa
spp., Populus spp., Prosopis spp., Prunus spp., Psidium spp., Punica granatum, Pyrus communis,
Quercus spp., Raphanus sativus, Rheum rhabarbarum, Ribes spp., Ricinus communis, Rubus spp.,
Saccharum spp., Salix sp., Sambucus spp., Secale cereale, Sesamum spp., Sinapis sp., Solanum spp.
(nanpumep, S. tuberosum, S. integrifolium wmu S. lycopersicum), Sorghum bicolor, Spinacia spp.,
Syzygium spp., Tagetes spp., Tamarindus indica, Theobroma cacao, Trifolium spp., Tripsacum
dactyloides, Triticosecale rimpaui, Triticum spp. (Hanpumep, 7. aestivum, T. durum, T. turgidum, T.
hybernum, T. macha, T. sativum, T. monococcum wnu 1. vulgare), Tropaeolum minus, Tropaeolum
majus, Vaccinium spp., Vicia spp., Vigna spp., Viola odorata, Vitis spp., Zea mays, Zizania palustris,
Ziziphus spp.

JanpHeiimne mnpuMepsl PACTeHH, MNPEACTABIBIIONINX HMHTEPeC, BKJIIOYAKOT, HO HE
OTPaHUYMBASICh TOJIBKO UMH, KYKYpy3y (Zea mays), Bunel Brassica (Hanpumep, B. napus, B. rapa, B.
juncea), B OCOOSHHOCTH, Te BHIbl Brassica, KOTOpble NPUCOAHBI B KAauyeCTBe HCTOYHHKOB
pacTuTeNnbHBIX Maced, Jitouepny (Medicago sativa), puc (Oryza sativa), poxs (Secale cereale), copro
(Sorghum bicolor, Sorghum vulgare), npoco (Hampumep, EHHUCETYM cu3blii (Pennisetum glaucum),
npoco oObIKHOBeHHOE (Paniculum miliaceum), nipoco urambsiackoe (Setaria italica), finger millet
(Eleusine coracana)), nonconneunuk (Helianthus annuus), cadnop (Carthamus tinctorius), MeHALA
(Triticum aestivum), cosi (Glycine max), tabax (Nicotiana tabacum), xaprodens (Solanum tuberosum),
apaxuc (Arachis hypogaea), xnomuatauk (Gossypium barbadense, Gossypium hirsutum), Garar
(Ipomoea batatus), mannox (Manihot esculenta), xode (Coffea spp.), koxoc (Cocos nucifera), ananac
(Ananas comosus), untpycossie nepesbsi (Citrus spp.), kakao (Theobroma cacao), vwani (Camellia
sinensis), Oanan (Musa spp.), aBokano (Persea americana), naxup (Ficus casica), ryasa (Psidium
guajava), mauro (Mangifera indica), onusku (Olea europaea), nanavis (Carica papaya), Keuibio
(Anacardium occidentale), maxkanamusi (Macadamia integrifolia), mwnanane (Prunus amygdalus),
caxapHasi cBekya (Befa vulgaris), caxapHeiii TpOCTHHK (Saccharum spp.), OBeC, sSUMEHb, OBOIIHbBIE
KYJIBTYPbI, IEKOPATUBHBIE KYJIBTYPbI M IEPEBbS] XBOWHOMN MOPOIBL.

Opormy BKJIIOUAIOT MOMUAOPEI (Lycopersicon esculentum), canar-natyk (Hampumep, Lactuca
sativa), 3enenyw (acons (Phaseolus vulgaris), numckyto daconb (Phaseolus limensis), ropox
(Lathyrus spp.), u npeacrasutenu pona Cucumis, takue kak orypeu (C. sativus), xanranymy (C.
cantalupensis), n wmyckycHywo b0 (C. melo). JlexopaTHBHbIE pacTeHHs BKJIOYAIOT a3aJIHIO
(Rhododendron spp.), roptensuto (Macrophylla hydrangea), rubuckyc (Hibiscus rosasanensis), po3bl
(Rosa spp.), toomenanbl (Tulipa spp.), Hapuwccsl (Narcissus spp.), neryueu (Petunia hybrida),
reo3auku (Dianthus caryophyllus), nyanzeuuto (Euphorbia pulcherrima), n xpuzantemy. [lepeBbs
XBOWHBIX MOPOJI, KOTOPbIE MOTYT MPUMEHSITHCS TIPU PeATH3aLNN U300peTeHN s, BKITIOYAIOT, HAPUMED,
COCHBI, TaKHe KaK COCHA JianaHHas (Pinus taeda), cocny Onmmota (Pinus elliotii), COCHy OperoHCKyIO
(Pinus ponderosa), COCHy CKPy4YeHHYIO IIUPOKOXBOWHYIO (Pinus contorta), n cOCHy Jy4uctyto (Pinus

radiata);, xamadopuuiickyto muxty (Pseudotsuga menziesii), Tcyry 3ananuyto (7suga canadensis); enp
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cUTXHHCKYIO (Picea glauca); cexBoiito BeuHO3eNnEHYI0 (Sequoia sempervirens), HACTOSIINE JTH, TAKHE
KaKk nuxTta MuwiosunHas (Abies amabilis) n uxra Oanszamudeckas (Abies balsamea); v kenpsl, Takue
kak Tys rurantckas (Thuja plicata) w xanmutpornicuc HytkaHckuii (Chamaecyparis nootkatensis).
PacreHnss B COOTBETCTBHM C BapHAHTAMU OCYLIECTBJICHHS BKJIIOYAIOT CEJIbCKOXO3SICTBEHHBIE
KyJIbTYpBI (Hampumep, KyKypys3y, JIOLEpHY, MOACONHEYHHK, KaryCTy, COK, XJIOMUYATHHK, cdasop,
apaxmc, Copro, MIIeHHLLy, TPOco, Tabak, U T.1.),, TAKHE KaK PaCTeHHs KyKypy3bl U COU.

I'a3oHHBIE TpaBbl BKIFOYAIOT, HO HE OTPAHMYMBASICH TOJBKO MMH. MSITJIHMK OnHOJeTHHH (Poa
annua); pavrpac oxuonetuuit (Lolium multiflorum); Matnuk crutocHy i (Poa compressa); OBCSHHULIA
kpacHas (Festuca rubra); monesunia ruraHtckas (Agrostis tenuis), nonesuua OonoTHas (Agrostis
palustris); nivipeii rpeGeruatsiii (Agropyron desertorum); meipeit yCThIHHBIN (Agropyron cristatum),
oBcsiHMLIA JKecTkoBatasi (Festuca longifolia), matimuk nyrosoit (Poa pratensis), exa OOBIKHOBEHHA
(Dactylis glomerate); pavirpac mHoronetHuit (Lolium perenne), ocsianua xpacHas (Festuca rubra),
nosteBuna 6enast (Agrostis alba), Matiuk oObIKHOBeHHBIH (Poa trivialis), oBcsHULA oBeubst (Festuca
ovine), xoctép Oesocthlii (Bromus inermis), oBcsHHLA TpocTHHKOBas (Festuca arundinaceaq);
tumodeeka (Phleum pretense), moneBuna cobaubs (Agrostis canine), tnakydas OeCKWJIbHHLIA
(Puccinellia distans), neipeii Cmuta (Agropyron smithii), Oepmynckas tpaBa (Cynodon spp.);
aBrycTUHOBa Tpama (Stenotaphrum secundatum); nolicus smoHckas (Zoysia spp.); Tpeuka 3amMeTHas
(Paspalum notatum); akcononyc abunckuii (Axonopus affinis), MHOrOHOKKOBasi Tpasa (Eremochloa
ophiuroides), xukyvis (Pennisetum clandesinum);, npumopckuii nacnianym (Paspalum vaginatum);
Oytenoya wussimHas (Bouteloua gracilis); Ousonoa TtpaBa (Buchloe dactyloids); Oyrtenoya
KopoTkoHucxoasmas (Bouteloua curtipendula).

PacTenus, mnpencTaBisiolMe BKIIOYAIOT, 3€PHOBBIE pACTEHHs, KOTOpble O0ECHeYrBaIOT
CeMeHa, NPEeACTAaBJIONINe WHTepeC, MaciuuyHble pacTeHus, u 0obOosble pacteHus. C(CemeHa,
MPEICTABISIIONINE HHTEPEC, BKIIIOYAIOT CEMEHA 3EPHOBBIX, TAKHX KaK KyKypys3a, IMIIEeHHLA, SYMEHb,
pHC, COpro, poXxb, MPOCO U T.J. MaciuyHbele pacTeHHs] BKIIIOYAIOT XJIOMYATHHK, COIO, cadiop,
MOZICOJTHEYHHK, KaITyCTy, MauC, JIIOLEPHY, MaIbMy, KOKOC, JIEH, KICIEBUHY, OJMBKH U T.1. boGoBbIe
pacTeHus BKIIIOYAOT O00OBBIE U TOPOX. BOOOBBIE BKITIOYAIOT Tyap, POIKKOBOE AEPEBO, MAKUTHHUK, COIO,
camoBbie OOOOBBIE, KOPOBHI TOPOX, MAIll, JUMCKYIO ()acojb, CTPYUKOBYIO (acoiib, YeUeBHLIA, HYT U

T.A.

JlokanpbHas NPOAYKIHS NPOAYKTOB HA 0CHOBE MHKPOOPIraHH3MOB

B ompeneneHHeIX BapuaHTax OCYLISCTBJIICHHS COTJIACHO HACTOSIIEMY H300pEeTeHHIO,
NPOU3BOACTBEHHBIE  MOINHOCTH JJIsI  pOCTa  MHUKPOOPraHW3MOB  IMPOAYLMPYIOT  CBEXHE
MHKPOOPTaHU3Mbl C BBICOKOW IUIOTHOCTHIO H/MJIM TMOOOYHBIE MPOAYKTHI POCTA MHUKPOOPTAHHU3MOB,
MPECTaBISIOINE UHTepeC B JkenaTeabHOM Macimrtade. [Ipom3BOACTBEHHBIE MOIIHOCTH IS POCTA

MHKPOOPraHU3MOB MOTYT OBITE PacnoJIOKEHBI B UJIK BO3JIC YUaCTKa INPUMCHCHMS. HpOI/ISBOI[CTBeHHI:Ie
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MOIIMHOCTHU TMPOAYUHPYIOT KOMIIO3ULIUH BBICOKOM IIJIOTHOCTH HAa OCHOBE MUKPOOPraHnu3MOB IIyTEM
MEPUONYHOTO, KBA3U-HENPEPBIBHOIO WIN HENPEPBIBHOIO KYJIbTUBUPOBAHMUS.

IIpon3BOACTBEHHBIE MOLIHOCTH JUIi POCTA MHKPOOPTaHHU3MOB COTJIACHO HACTOSILEMY
M300peTeHUI0 MOTYT OBITh PACHOJIOKEeHBI B y4acTke, rae OyIyT HCIIONB30BaTh MPOAYKT HA OCHOBE
MHKPOOPTraHU3MOB (HampuMmep, pbrIOOBOIUYECKOE XO3SIHCTBO). Hanpumep, mnpou3BOACTBEHHBIE
MOIIHOCTH JIJII POCTa MHUKPOOPTaHU3MOB MOTYT HaXOOWUTHCS Ha paccTossHuH MeHbmie yem 300, 250,
200, 150, 100, 75, 50, 25, 15, 10, 5, 3 wim 1 Munu OT yuacTka MpUMEHEeHUsl.

B cBsi3u ¢ TeM, YTO MPOAYKT HA OCHOBE MHUKPOOPTaHH3MOB CO3HAIOT B YYaCTKE HIIH BO3JIE
caiita mnpumeHeHHs, 0e3 HeOOXOAMMOCTH CTaOWIM3aAMK, KOHCEPBALMH, MPOJIOHTHPOBAHHOTO
XpaHCHHs U JOPOroCTOAMMNX IIPOUECCOB TPaHCIIOPTUPOBKU 06LI‘IHOF0 npoaykKra, T0 MOKHO CO31aThb
3HAUUTESILHO 0OJiee BBICOKYIO TIOTHOCTh JKHBBIX MHKPOOPTAHU3MOB, MPH 3TOM TPeOyeTCs HAaMHOTO
MeHbIIe 00beM NPOIYKTa HA OCHOBE MUKPOOPTaHU3MOB /ISl MPUMEHEHUS B YUaCTKe MPUMEHEHUSL. JTO
MPEAOCTABISET BO3MOJKHOCTh HKCIIOJb30BAHUSI OHMOPEAKTOpa YMEHBIIEHHOTO pa3Mepa (Harmpumep,
MEHBIIIETO pe3epByapa s (hepMeHTAIMH; MEHBIIHNX MOCTABOK MCXOIHOIO MaTepuaa, IMUTATEbHBIX
BEIIeCTB, areHTOB Il KOHTPOJIsl 3HadeHus: pH, ¥ aHTUBCIEHMBAIOIIETO areHTa, U T.1.), YTO AejaeT
cuctemy 3¢ dextrBHoO. Kpome Toro, MecTHoe nostyueHHe 00JIeryacT nepeMeImacMoCTh MPOAYKTa.

MecTHOe co3maHHMe MPOAYKTa HA OCHOBE MHKPOOPTaHM3MOB TakiKe OOJIerdaer BKJIFOUSHHE
pocTOBOrOo OyjbOHA B TMPOAYKT. bByJBOH MOMKET COOEpKaTh areHThI, MPOAYLHPYEMble BO BpeMs
(depMeHTaLH, KOTOPble 0OCOOEHHO XOPOLIO MPUTrOIHBI AJI1 MECTHOTO IPUMEHEHHSI.

JlokanpHO TPOAYLMPOBAHHbIE ()YHKLHMOHAJBHBIE KYJIBTYPbl MHUKPOOPTaHH3MOB BBICOKOM
IUIOTHOCTH SIBJISIIOTCSL OoJiee 3((EKTUBHBIMH B MOJIEBBIX YCJOBHSX IO CPABHEHHIO C TEMH, KOTOPBIE
ObUT TOABEPTHYTHI CTAOWIM3AIMM BETeTATUBHBIX KJIETOK HJIM MOCTABJIEHBI B LIEMIOYKY IMOCTABOK HA
HeKoTopoe Bpems. I[IpomykTel Ha OCHOBE MHKPOOPTaHM3MOB COTJIACHO HACTOSIIEMY H300pETeHHIO
SIBJITIOTCST OCOOEHHO OJIaroNpUsITHBIMU MO CPABHEHHIO C TPAAUIIMOHHBIMU MPOIYKTAMH, B KOTOPBIX
KJIETKH OTJEJIeHbI OT MeTabOJUTa U MUTATENbHBIX BELIECTB, MPUCYTCTBYIOIHMX B (hepMEHTALIMOHHON
POCTOBO# cpenie. YMEHBIIEHHOE BpeMsl TPAHCIIOPTHPOBKH MPEIOCTABISIET BO3SMOKHOCTD MOJTyUeHHs U
NOCTaBKU CBEXKUX MAPTHH MHKPOOPTAHM3MOB W/WJIM HMX MeTa0OJMTOB BO BpeMs U B O0ObeMe, Kak
HEOOXOAMUMO COTJIACHO MECTHOMY CIIPOCY.

[TpousBonCTBEHHBIE MOLIHOCTH Ui POCTA MHKPOOPTaHHU3MOB COTJIACHO HACTOSILIEMY
M300pEeTEHHIO MPOAYLHPYIOT CBEXKHE KOMITO3ULIMK Ha OCHOBE MHUKPOOPTaHHU3MOB, COAEPIKAIINE CaMU
MHUKPOOPTaHU3MbI, MUKPOOHbIE MeTa0OIMTHI W/WIH APYTHe KOMIIOHEHTHI OyJIbOHA, B KOTOPOM PacTyT
MHKPOOPraHU3MBbI. HpI/I HeO6XOI[I/IMOCTI/I, KOMITIO3ULIMK MOTYT HWMETH BBICOKYHO) IUIOTHOCTH
BCIr¢TAaTUBHBIX KJICTOK, HHAKTUBUPOBAHHBIX KJICTOK J5R105¢ CMeCHu BCTreTAaTUBHBIX KJICTOK,
HMHAKTUBUPOBAHHBIX KJICTOK, PCIIPOAYKTHUBHLIX CIIOP, MULICIIUS I/I/I/I.]'II/I APyrux MI/IKp06HI>IX YCPCHKOB.
BJ'IaFOHpI/IHTHO, KOMIIO3MIIMHU MOXXHO CIICLIHAJIBHO HpI/ICHOC216J'II/IBaTI> AJId TIPUMCHCHKA B YKAa3aHHOM

MECTe. B omHOM BapHUaHTC OCYILICCTBJICHUS, IIPOHU3BOACTBCHHBIC MOIIHOCTU MJII POCTa
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MHKPOOPraHU3MOB pPacCIOJIOKCHBI B HJIM BO3JIC Y4YacCTKa, e 6YI[YT HCIIOJIB30BaTh IMPOAYKTBI Ha
OCHOBE MUKPOOPTaHHU3MOB.

BJ'IaFOlTpI/IHTHO, OTH NPOU3BOACTBCHHLIC MOIITHOCTH JJIsL pocta MHKPOOPraHu3MOB
o0ecreunBalOT pelleHHe CyIIECTBYIOIIMX B HACTOsIee BpeMs MpoOjieM ¢ yueToM OOMIMPHBIX
MPOU3BOUTENIEH B MPOMBIIIICHHOM MacmTade, KayecTBO MPOAYKLHH KOTOPBIX CTPANaeT BCICACTBHE
3a7ep KKK BBIIIEPACIIONOKEHHBIX MPOLECCOB, 3aTPyAHEHHH KAHAJIOB IOCTABOK, HAPYIIEHHUS IMPABHII
XpaHeHWsT W JPYyrux HeNpeABHASHHBIX OOCTOSITENCTB, KOTOpPBIE IOJABIISIOT CBOEBPEMEHHYIO
MOCTaBKY U IPUMEHEHHE, HANIPUMED, MPOAYKTA, COAEPIKAIIEro KHU3HECITOCOOHbIE KJIETKH B OOJBIINX
KOJIMYECTBAX, HW/WIM CTamuH, CIyKaIlel Uis pPasMHOKEHHS, U aCCOLMHPOBAHHOTO OyiIbOHA H
MeTabOJIUTOB, B KOTOPHIX H3HAYAIBHO PACTYT MUKPOOPTAHU3MBI.

BJ'IaFOHpI/ISITHO, B IIPCANOYTUTCIIBHBIX BapHaHTaX OCYINCCTBJICHUA, CHUCTEMBI COIJIACHO
HACTOSIIIEMY H300pPETeHHIO HCIOJNB3YIOT SHEPrHi0 BCTPEYAIOUMIMXCS B IPHUPOAE JIOKAJIbHBIX
MHUKPOOPraHHU3MOB U HUX MEeTA00INUECKUX TOOOUYHBIX MNPOAYKTOB IJiA JICUCHUA d)HTOHaTOFeHHI:IX
Oaktepuii. JlokagbHbIE MHKPOOPTaHHU3MbI MOJKHO HAEHTH(HLMPOBATH HAa OCHOBAHWH, HAIPUMED,
YCTOHYUBOCTH K IEHCTBUIO COJIEH, CIIOCOOHOCTH PAacTH MPH BBICOKUX TEMIIEpATypax M MPUMEHEHHsI
rEeHeTUYECKOW  HMIEHTH(HUKALMH  IOCIEA0BATEIbHOCTEH.  JOTIONMHHUTENBHO, TPOU3BOACTBEHHBIE
MOIIHOCTH JJIsl POCTa MHUKPOOPTaHU3MOB O0ECTIEUNBAIOT MPOU3BOACTBEHHYIO MTEPEMEHUYHBOCTE Iy TEM
HUX CIOCOOHOCTH mNpHUCHOCAabiMBaTh MPOAYKTHI HA OCHOBE MHUKPOOPTAaHM3MOB Ui YJIyYIISHHS
CHUHEprusma € TCPppUTOPHUAJIBHBIMU XapPaKTCPHUCTUKAMU MECTa HASHAYCHUS.

Bpemst KynpTUBUPOBaHUS AJI1 UHAUBUAYAJIBHBIX COCYAOB MOXET COCTaBJIsITh, HAIIpuMep, OT |
nHs 10 2 Henesb wiK O6ospine. TIpoayKT KyJbTHBHPOBAHHS MOXKET OBITh COOpaH ¢ MOMOIIBIO JIFOOBIX
Pa3IMYHBIX Iy Teil.

JlokayipHasi MPOAYKLMS U AOCTAaBKa, HANpumep, B TeueHue 24 4acoB mocie (epMeHTALUH
NPUBOAUT K IIOJYYCHHIO ‘II/ICTOfI, C BBICOKOH IUIOTHOCTBIO MHKPOOPraHU3MOB KOMITIO3WLIUK H
CYIIECTBCHHO CHHXKACT CTOMMOCTE OOCTAaBKH. Vuureisas NEPCIICKTHUBEI 6I>ICTp0FO NEPEeMEILCHUA OJIsd
pasButus 06osiee 3)(PEKTHBHBIX U MOILIHBIX MUKPOOHBIX WHOKYJITHTOB, MOTPEOUTENN MOJSyYaT MHOTO
npenMyInecTs Oyaromapss 3TOM  CrOCOOHOCTH  OBICTPO  AOCTABJISATH TNPOAYKTHI HAa OCHOBE
MHKPOOPTaHHU3MOB.

[MPUMEPHI

Jyist GoJbIIero MOHUMAHUSI HACTOSIIErO M300PETEHUSI U €r0 OCHOBHBIX MPEUMYIIECTB MOJKHO
MPUBECTH CCBUIKM Ha TOCJEAYIOIIHUE NMPHUMEpPHI, MPEACTABICHHBIE TOJBKO C LEIbI0 MIUTFOCTPALUU.
IMocnenyromuue mpuMepbl WLUTIOCTPUPYIOT HEKOTOPBIE CIOCOOBI, MPUMEHEHHE, aCleKThl U BapUAHTHI
OCyIIeCTBIIeHHs HacTosmiero u3obpererns. OHU He TOJKHBI pACCMATPUBATECS KaK OTPAHUYUBAIOIIHE
I/I306peTeHI/Ie. Mo:xHO OCYHWICCTBUTL PAa3JIMYHBIC HW3MCHCHUS U MOI[I/I(l)I/IKaI_II/II/I B CBi3U C

n300peTeHreM.

ITPUMEP 1 — ®EPMEHTALWA COPOPOJIMITNIA
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JIiss HacTosILero M300peTeHHs], MPUPOAHYIO CMECh CO(OPOUMHUAOB CHHTE3UPOBAIH MyTEeM
depmentaumn S. bombicola B depmeHTaMOHHON cpene, conmepxkameii 100 r rOKO3b, S5 T
IPOKKEBOro dKcTpakTa, 1 r moueBunsl u 100 r pamncosoro macia B 1000 mn Bomel. Ilocne
depmeHTau B TeueHue S5-7 mHel, codoponumun cobupanu myteMm ocaxaenus. [locne moOasneHus
JOTIOJTHUTENIBHBIX KOJIMYECTB TOH K€ CaMOH NHTATeJIbHOH cperbl, (PepMEeHTALHI0 MPOAODKAIA B
TEYeHHE TOTIOJHUTENIBHBIX 3 JHEH, MOcye Yero cooupanu apyryro nopiwo SLP.

C momoIE0 310ro (PepMEeHTALMOHHOTO MPOLecca MPOAYLIHPOBAIN IBA PA3JIUYHBIX IMPOIYKTA:

omuH conepskan uncTeiii SLP 1 omuH conmepskan KynsTypy S. bombicola, conepxatnyro SLP.

ITPUMEP 2 — ITPUT'OTOBJIEHUE PACTBOPA SLP JIJIS JINCTOBOM OBPABOTKH
Ocaxnennbiti  SLP, monyueHHblii ¢ mnomompio ¢epmentatmu S, bombicola, moxHO
WCTIOJIb30BATh ISl TIPOXYLIMPOBAHMS TPOAYKTa il 00paboTKH pacTeHHWil OT BCEX THUIIOB BUPYCOB
mozanku. Ocaxaennsii SLP 00byHO copepskut BIIOTH A0 50% BONBI; TeM He MeHee, He HY)KHO
TOTIOJTHATEIBHBIX KOHLIEHTPALWHI AJIs PUTOTOBJICHHSI 3TOTO THIA MPOAYKTA 11st oOpadoTku. IIpomykT

st 06padoTtku conepxkut ot 0,1 1o 0,5% (006./06.) HeounimenHoro SLP.

INPUMEP 3 - TIPUTOTOBJIEHUE PACTBOPA SLP, COHAEPXAIIETO KJIETKH &S
BOMBICOLA, TJI TACTOBOU OBPABOTKH

Hpyroii tTun npoaykra ais oOpaboTKH, KOTOPBIM MOKHO HCIIONB30BATh, MPEACTABIISIET COOOM
KyJaeTypy S. bombicola, nns GoppObl C BHpPyCaMH MO3AHWKH, TaKKe APYTUMH MHUKPOOHBIMU
MaTOreHaMH, TaKhe Kak I1aTOTeHHble TIpaMMIIONIOKUTENbHble Oaktepun. KynbTypy MOXKHO
MPOAYLIMPOBATh B MEPEHOCHBIX, PACIPOCTPAHIEMBIX PEaKTOpax, KOTOPbIE MOXKHO O0eCreuuTh AJis
MECTHOH NPOAYKIMU NMPOIYKTa HEMOCPEACTBEHHO OJIM3KO OT y4acTKa MPUMEHEHHSI.

B mporiecce KyibTHBHPOBaHUS TPOayLHpyeTcs 250 raiyloHOB YKCTOM KyJIbTYphI S. bombicola,
conepskamer Brutiote 4 r/n SLP. TlonydyeHHyO KyJbTYpYy pasBOaAT MO MeHbiieid mepe B 10 pas,

roJTydas 1o MeHbiel Mepe 2500 rajytoHOB MPOAyKTa i 0OpabOTKH.

ITPUMEP 4 — OBPABOTKA PACTEHUM OI'VPLIA, HHOUIIMPOBAHHOI'O MO3AWYHBIM
BUPYCOM
Hacrosiee nzo0pereHre UCNOB3YIOT AJisi 00pabOTKH pacTeHHid Orypla, HHQUIHPOBAHHOTO
MO3aW4HBIM BUpyCcOM. JIMCTBsI pacteHuit orypua oOpabareiBasiu kKommosumei, coxepxamieit 0,2%
SLP. SLP xoMIO3UIMIO paciblIsUIA HA IOBEPXHOCTH JINCTHEB B TEUEHUE TPEXIHEBHOTO MEPHOAA.
MogzanyHble nsTHA, IPUCY TCTBYIOLINE HA JINCTHSIX, NCYE3TH U JIUTHCS BBITJISIAEN 310POBBIMU

B TeUEHUE MEHee TISITH THeW OT Havayia 00paboTKH.

ITPUMEP 5 — SLP OBPABOTKA IT'PAMMIIOJIOXUTEJILHBIX BAKTEPUIA
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Yamku Iletpu 3 comepKauiuMHCs TPaMMIIONIOKHUTENbHEIMU Oaktepusmu Bacillus subtilis
obpabateiBain 0,5% pactBopom SLP. Tlocne oOpaboTku B TeueHue 2 JHeW, HAOIIOAIH OpPeos C

OTCYTCTBHEM KYJIbTYPAJIBHOTO pocTa (B AuameTpe OOJIbIIE ITOJIOBHHBI AIOMMA).



OOPMVYIJIA U30OBPETEHUA

1. Komnosuiust st 60pbObl ¢ BUPYCHBIMU M OaKTEpUATBHBIMU (PUTOMIATOreHHBIMU OOJIE3HIMU
pacTeHwsl, KOTOpasi CONEPIKUT MOJIE3HbI MUKPOOPTaHU3M H/WJIM MOOOYHBIA MPOAYKT €ro pocTta, Tae
MHKPOOPTaHU3M TNPEACTaBJIsIeT COOOH HENMaTOreHHbIe APOXKKUA WIM OaKTepHH, NPOAYLHPYIOIINE
MOBEPXHOCTHO-AaKTHBHOE BEIECTBO OHOJIOTHYECKOrO MPOUCXOKISHHS, U MOOOYHBIM MPOAYKT POCTa

npeAcTaBisieT OO0 MOBEPXHOCTHO-aKTUBHOE BELIECTBO OHMOJOrHYECKOrO MPOUCXOKIACHHUSI.

2. Komnosuiust mo nyHkTy 1, rae Aposkiku mpeactaBistor coboii Starmerella bombicola vinu

Wickerhamomyces anomalus.

3. Kommnosuiust mo myHkty 1, roe Oakrepus npeacrasiset cobou Bacillus subtilis v Bacillus
amyloliquefaciens.
4. Komnosuiust mo mnyHkTy 1, koTopas comep:KuT (epMEeHTaTHBHBINM OyJbOH, B KOTOPOM

MPOAYLIUPYET MUKPOOPTaHU3M H/HJIH MOOOYHBIH MPOAYKT pOCTA.

5. Kommosuiust 1o nyHKTY 4, KOTOpas COHOEpXKHUT (pepMeHTATHBHbIH OyiboH  0e3
MHKPOOPTraHu3Ma.
6. Kommozuiust mo mnyHkTy 1, roe MOBEepPXHOCTHO-aKTHBHOE BEIIeCTBO OHOJOrHUECKOro

MPOUCXOKIOCHUA MTPEACTABIACT coboii TJIMKOJINITUA WIH JIMTIONICIITU .

7. Kommosuiust o myHKTY 6, TIe TIIMKOJIUITHA BIOUPAIOT U3 CO(GOPOTUITUIOB, PAMHOJIHITHIOB,

MaHHO3SHUJISPHUTPHUTOJITUIIHAOB U TPETraJIO30JIUITUOOB.

8. Kommo3suiust mo nmyHKTy 6, T7e JUMONENTHA BEIOUPAIOT U3 Cyp(hakTrHA, UTYPHUHA, IMXEHHUCUHA

U (peHrHLHHA.

9. Kommozuimust mo myHKTY 6, TAOe MOBEPXHOCTHO-aKTHBHOE BEIIECTBO OHOJOTHYECKOTO

MIPOUCXOKIEHHS TIPEACTaBIsieT coOok codopounua mpu koHueHTpawu ot 0,1% a0 0,5%.

10. Komnosumus no nyHKTy 1, KOTOpast JOMOJHUTENBHO COACPKUT aAre3UBHOE BEILIECTRBO.

11. Kowmmoszummst mo nyskty 10, raoe agre3suBHOE BeIIeCTBO MPEACTaBIsIET cOOON MOHMcaxapyi,

BLIOpaHHBIN M3 KCAHTAHOBOM Kamenu B koHUeHTparmu 0,001% (mac./006.).
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12. Crioco0 JieyeHHs: BHUPYCHBIX M OakTepUAbHBIX (PUTOMATOTEHHBIX OOJIe3Hel, KOTOPBIM
BKJIIOYAET KOHTAKTUPOBAaHHE KOMITO3HUIIMH, COAEpIKAIlel IMOJIe3HbI MHKPOOPTaHM3M H/HIIH €ro

MPOAYKT POCTA, HA pacTeHHe, TOPAKEHHOE BUPYCHBIM HITH OaKTepHUaIbHBIM MATOTEHOM.

13. Komnosurust o nyHkTty 12, rae BUpyCHBIH NATOreH NpeacTasisieT co00i MO3anyHbIH BUPYC.
14. Crioco6 mo nyHKTy 12, r/ie KOMIO3HULIMIO HAHOCIT HA JIUCThS PACTEHUH UJTH JIMCTOBOM IMOKPOB.
15. Croco6 mo myHKTY 12, rae moJie3HBI MHKPOOPTaHH3M TPEACTaBisieT COOOH APOKIKU WIIH

OaxTepuy, MPOAYLMPYOLIHE TIOBEPXHOCTHO-AKTHBHOE BEIIECTBO OMOJIOTMYECKOTO MPOUCXOKISHUS.

16. Crioco0 mo myHKTYy 15, roe apoxoku MpeacTaBisioT coboit Starmerella bombicola wnm

Wickerhamomyces anomalus.

17. Crnioco6 mo nyskty 15, rme Oakrtepust mpenctaeisier cobou Bacillus subtilis vima Bacillus
amyloliquefaciens.
18. Crnioco0 mo myHKTy 12, re KOMOO3WLMS COAEPKUT (PepPMEHTATHUBHBIN OyJIbOH, B KOTOPOM

MPOAYLIUPYIOT MUKPOOPTAHN3M H/HITH MOOOYHBIN NPOAYKT POCTA.

19. Crnoco® mo myHKTy 18, KOTOpEBIN BKJIIOYaeT KOHTAKTUPOBaHHE (hepPMEHTATHBHOTrO OyJbOHA,

OTACJICHHOI'O OT IIOJICBHOT'O MUKPOOPraHmnsmMa, ¢ paCTCHUCM.

20. Crnioco6 mo nyHkTy 12, rie moGOYHBINM MPOAYKT POCTa MPEACTABISET cOOOH MOBEPXHOCTHO-
AKTHUBHBIM TJIMKOJUITHA OMOJIOTMYECKOTO TIPOUCXOKISHHUS WM TTOBEPXHOCTHO-AKTUBHBIHA JIUTIOTIETITH/

OHMOJIOrMYECKOTO MPOUCXOKIACHUS.

21. Crnioco6 no myHkty 20, rae T[IMKOJWMHI BBIOHUPAIOT M3 COQOPOJIMITUAOB, PAMHOJHUIHIOB,

MaHHO3SHUJISPUTPUTOJUTUIIHAOB U TPETraJIO30JIUITUOOB.

22. Crnioco6 mo nyskTy 20, rae JUMONenTHa BIOUPAOT U3 CypdakThHA, UTYPHUHA, TUXEHUCHUHA U
(eHrurmHa.
23. Crnoco6 mo mnyHkty 20, rHe TOBEPXHOCTHO-aKTHBHOE BEIIECTBO OHOJIOTHYECKOTO

MIPOUCXOKIEHUS TTPEACTaBIsieT coOol codopomunua mpu koHueHTpawu ot 0,1% m0 0,5%.
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24, Cnoco6 mo mnyHkTy 20, KOTOpBIH JOMOJHUTENBHO BKJIIOUAST HAHECEHWe Ha pPacTEeHUe

aZIre3UBHOTO BEIECTBA COBMECTHO C KOMITO3HIIUEH.

25. Crioco6 o nyHKTY 24, rIie aAre3uBHOE BEIeCTBO MPencTaBisieT co00 momcaxapua.

26. Croco6 mo myHKTy 25, rae mojucaxapuia TpeacTaBiseT CoOOW KCAHTAHOBYIO KaMmenb B

xonuenrtpapu 0,001% (mac./06.).

27. Crioco6 mo nyHkTy 12, T/1e KOMIO3ULHS MTPeacTaBisieT COO0M KOMITO3ULIMIO TIO ITyHKTaM 1-9.
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