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JUISL TIOYBBI W/WJIN PACTEHUM, 3aCENICHHBIX IPUPOAHBIMY ITIOYBEHHBIMH MUKpOOpraHuzMamu. [Ipeanoxen
Croco0 TMONYyYEeHHUs] >KUAKOTO OPraHW4ecKoro OuoynoOpeHnsi, B KOTOpOM Onaromapsi yHUKaJIbHOM
00paboTKe MPUPOTHON TUIOJOPOHON TOYBHI, UMCIONICH OMPECICHHBIN BUOBOW COCTaB MPHPOIHBIX
MOYBEHHBIX MMKPOOPTraHM3MOB C MPUMEHEHHEM IPEJIaraeMod TEXHOJIOTHH KOHTPOJIHPYEMOTO,
"MATKOTO" TYpOYIH3UPOBAHHOTO BO3IEHCTBHS O€3 KaBUTATMOHHBIX 3(h(heKTOB Ha 00pabaTHIBACMYIO CpEny
B 3aMKHYTOM OObeMe 0e3 /J0CTyIla KHCIOpOJa Pealn30BaHbl YCIOBHS Pa3MHOXEHHS M COXPaHEHUs
MEpPBOHAYATIBHOTO BHIOBOTO COCTaBa HMPUPOAHBIX IMOYBECHHBIX MHKPOOPTaHM3MOB MMEHHO B CpEle UX
CYIIECTBOBAHUS M CO3/1aH KOHEYHBIH MPOAYKT B BHJE OXHOPOTHON MEJIKOAMCIEPCHOW CYCIEH3UH C
pa3mepamu TBepAbIX dactull 10-50 MkM, mpeBbimaromux pazmep 5-10 MKM OTHOCHTEIBHO KPYITHBIX
MHKpPOOPIaHU3MOB. DTOT TPOAYKT, KOTOPBI B CBOEM COCTAaBE COICPKUT BOJOPACTBOPHMOIO a30Ta
He MmeHee 40 Mr, a BomopacTBopuMoro ymiepoxa - He meHee 470 mr Ha 100 r OmoymoOpeHus, a
TaKke PaBHOMEPHO 3aCeJICHHbIC B HEM KOJIOHHWH 3aKaJICHHBIX MPUPOHBIX MOYBEHHBIX MUKPOOPTaHH3MOB
IO CYyTH HCXOZHOTO BHJOBOTO COCTaBa, HAaxOMSIIMECs B COCTOSHHM aHabHo3a W B CHOPOBBIX
¢opMax B MaKCHMalbHO BO3MOXKHBIX KOHLEHTPALMIX, NPUTOAEH Uil (AcOBKM M JJIHTEIHHOTO
xpaneHus. [Ipu o0pabOTKe TOUBBI, CEMsSH pAacTeHWH WIM CaMHX pPAaCTCHUH C HCIIOJIb30BaHUEM
MOJyYCHHOTO OPTaHMYECKOTO OHOYyZOOpEHUs] JOCTHIalOT YIYYLIEHHsS YPOXKalHOCTH pacTHTENbHBIX
KYyJBTYD, TIOBBIICHUS IUIOAOPOANS 00CIHEHHOM ITOYBBI M BOCCTAHOBIICHUS IIJIOOPOAMS TIOYBHI IIECYAHOTO
Y CYIIECYaHOTO POQUIIS.

IV 787000¢0¢
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CIIOCOB MMOJIYYEHUSA X KXHJKOI'O OPTAHUYECKOI'O BUOYIOBPEHHS 1JISI
IIOYBBI /WU PACTEHMI, CAMO TAKOE YAOBPEHHE B CIIOCOB EI'O
HCIIOJIb30BAHUSA

OBJIACTb TEXHHUKU

Hacrosiimee #300peTeHHE OTHOCHTCA K CEIBCKOMY XO3SHCTBY H 60Nee KOHKPETHO —
K MOJTy4CHHIO M HCHOJIB30BAHUIO 3KOJIOTHYECKH YHCTBIX OPraHUYeCKUX OHOynoOpeHHH, a HMEHHO:
KUIKHX OPTaHHYECKHX OHOyHOOpeHHi Iyii MOYBHI M/MJIM PAacTEHHi, 3aCEEHHBIX IPHPOIHBIME
TIOYBEHHBIMH MHKPOOPraHH3MaMH. JTO H300peTeHHe MOXET OBITh HCIOAB30BAHO LTS
BOCCTaHOBJICHAA ILUIONOPOAHUS I0YB, OO€IHEHHBIX MHTATEIHHBHIMH BELIECTBAMH M PHPOIHBIMH
MHKPOOpraHM3MaMH B pe€3yJIbTaTeé MHTCHCHBHOTO HCIOJB30BaHHA yHOOpEHHH M SIOXHMHKATOB,
NOJTOIUICHHS TOYB M T.II., @ TAKXKE [UIA YJIy4IICHHs BCXOXECTH CeMAH PACTEHHH U YBEIMUCHHUS

YPOXaifHOCTH 9THX PacTCHHH, 0OCOGEHHO B YCIIOBHSX 3aCyX H 3aMOPO3KOB.

MPEMIIECTBYIOLIUI YPOBEHb TEXHUKU

Ha ceromms yxe Ha ypoBHe HOCTYJaToB [0Ka3aHO, 4To 6e3 CHMGHMO30B H acCONMAIMIA
MHKPOOPTaHH3MOB C PACTCHHAMH CYIIECTBOBAHUS MOCIEHUX MMPAKTHIECCKHA HEBO3MOXKHO.

Kopemky pacrennii BMECTE C MHUKDOOPTaHM3MAMH CO3JAIOT CBOEOGPA3HEIA «4EeXom» —
pa3ocdepy, KoTopast co3aeT HEOOXOZMMEBIE YCIOBHS JUIs TONHONEHHOTO IMTAHHS PAacTCHHH H
3alIMTHl MX OT MAaTOreHOB. Tak 4YTo B CHCTEME «IIOYBA — PACTEHHE ~ MHKPOOPTAaHH3M» HMEHHO
KOMILIEKCBHI MOJIE3HBIX MHUKPOOPraHH3MOB IO3BOJIIOT ONTHMAIBbHO PEATM30BaTh NOTEHIMAIBHEIE
BO3MOXXHOCTH IT0YB U PaCTEHM# ¥ MOMYYHTh MAKCHMAIILHO Ka4€CTBEHHEIN yPOXKaii.

HWMenHo 372 NpuvuHA OpHBEIa K HHTCHCUBHOMY Pa3BHTHIO MHKPOGHOIOTHYECKHX MOIXOI0B
K YBEIMYECHHIO IUIONOPOIMS MOYBHI M NONY4EHHIO BBHICOKOM IPOH3BOIMTENBHOCTH B arpapHOM
CEKTOPE B Pa3HBIX CTPaHAX MHDA.

B ocHOBe JTHX NOIXONOB — CeNEKIHs OTJAENHHBIX MOJE3HBIX INTAMMOB OYBEHHBIX
MHKPOOPTaHM3MOB M CO3[aHHE ONTUMAJIBHBIX YCIOBHH JJI1 WX BHIPAIMBAHHA HA MCKYCCTBEHHO
CO3ZAHHBIX ~ NHTATENBHBIX CPefax [0 BEICOKMX KOHIEHTpauWii Ha ypoBHe 109—
1010 muxpooprannsmos Ha 1 rpamm cpempl. K «monesHeM» B mepsyio ouepens OTHOCSTCH
a30TQUKCHPYIONIME MHKPOOPTaHH3MEI, TakMe Kak Rizobium, Bradirizobium, Azotobacter,
¢ochopmobrIM3yIOIMX B OCHOBHOM M3 BHIA Bazilus Subtilus, MONOYHOKHCIEIE M IpyrHe
«MOJIE3HBIEY, [0 MHEHHIO UCCNeNoBaTeNe, GakTepuu. B To e BpeMs caMH ydeHble-IPaKTHKH

YTBEPXKIAIOT, 9T0 3$(EKTHBHOCTE MCKYCCTBEHHO CO3JAHHBIX GHOMpENapaToB HE MpeBbIaeT 65—
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70 %, 0COGEHHO B 3KCTPEMANBHBIX IIPHPOMHBIX YCIOBHSX, 3aCyX, BRICOKHX H HH3KHX TEMIEPATyp,
HOJTOIUICHHS 104B. MICKyCCTBEHHO CO3/aHHEIE Ha OOTaThIX HAa OPTaHWKY KyJbTYPaIbHBEIX Cpenax
OakTepuH He MOTYT OBICTPO IPHCHOCA0IHUBATHCS K HCTOLUICHHBIM M 3arps3HEHHBIM XHMH3aHueif
COBPEMEHHBIM I0YBaM M OBICTPO MOTHOAIOT, yMEHbIIask B THICSYH Pa3 HAYaIbHYIO KOHIIEHTPAIHIO,
Hanpumep, HCKycCTBEHHO BhIpamieHHbIe GakTepun Ha MITA (MACO-IIEKTOHOM arape) ¢ YpoBHEM
aMHHHOTO a3ota 120-130 mr/100 r ymeHsImaroTcs oT HavansHoro THTpa 5 - 10° 10 2 - 10° B oxHOM
rpaMMe Ha MPOTSHKEHHM Bcero 1-2 nHeH mocne momafaHus B TOPQSHYIO CMECh C €CTECTBEHHBIM
YPOBHEM BOIOpacTBOPHMOro asora 30—40 mr.

Ussecten  cnoco6  momydeHHS ~— BBICOKOKOHIEHTPHPOBAaHHBIX  a30T(HKCHPYIOMHX
OakTepHalbHBIX NpENApaToB, BKIIOYAIOIMHA  CMEIIMBAHWE OaKTEpHATLHOM  CYCIEH3MH,
BBIPAIICHHOH KJIACCHYECKHM CIOCOO0OM, ¢ TOppoM, B KOTOPYIO AOOABISIOT BOAHYIO BBITSIKKY
Omorymyca B Ka4eCTBE HMCTOYHMKA OHOJNOrHMYECKH AKTHUBHBIX COEJMHEHHH I OTpaHHYEHHS
pasButus  rpubkoBoit  muxpodiope (UA 47304 A) B npeanodTHTENHHOM ~— BapHaHTe
OCYINECTBJICHHS 3TOr0 M3BECTHOIO Crnocoba Topd HCIONB3yeTcs He CTEPWIBHBIA, H s
YBEIIMYECHHS SHEPIHH POCTa K CMECH J00aBIAIOT ele 0KoJIo 2 % JAeKCTpHHA.

Cpok IIpUroTOBIEHHS KOHEYHOTO NPOAYKTa cocTaBiseT Goinee 20 aHel, He CIMTAs BPEMEHH
IPUTOTOBJEHHUS KyJIbTYyphl OakTepHil B XUAKOW NHTATENBHOM Cpene. 3aBHCHMOCTh OT MAlo
KOHTPOJMPYEMOTO KadecTBa OHOryMyca He rapaHTHPYET CTaOHIBHOCTH KOHEYHOrO MHpOJyKTa,
K TOMY K€ JOJITHH CPOX NPHTOTOBIICHHUS SBIISETCA HEAOCTATKOM CIIOco6a.

M3BeCTHBI TaKe albTEPHATHBHBIE CIIOCOOBI MOTyYeHHs] GHOKOMIIO3HIHH [UIS yBEIHYCHHA
ypoxaHoCTH H GOpBOBI C (MTONAaTOreHaMH, Mai0 arpecCHMBHBIE Ul OKpYXXaromel cpessl,
Ge3BpeHBIE UL JKUBOTHBIX M YENOBEKA H COIEPIKALIME IIOJE3HbIE IPHPOIHEIE MHKPOOPTAHH3MEL
XapakTepHHIM TPEMEPOM TaKHX CIOCOGOB SBIETCS CHOCO6 MOMydeHHs OHOKOMIO3HLHH Ha
ocHoBe mTaMMOB OGamwnn Bazilus, Bevibacillus w/wma Paenibacillus (WO 2008/025108 Al).
KoMmosunumu MEKpOOpraHu3MOB, KaK 3TO OIMCAHO B JJAHHON MEX/IYHAPOIHOM 3asBKe, CO3NAIOT U3
OakTepuil «OHKOro THIA», YTO TPeGyeT HEMPOCTOro CIocoba BHIIEICHHS HYXKHBIX IITAMMOB 3THX
GakTepuil U3 HATYPAIBLHOM CPEIEL.

IlpuMep HCTIONB30BaHHS JPYroif NPHPOAHOH GaKTepUM — YHHYTOXHTENs (HTOMATOrEHOB
Pseuelomonas fluoresces, npennasHad4eHHOro s GopsObl ¢ Gone3HsME GOGOBBIX pacTeHHH W
YBEIHYEHHS HX YPOXKAHHOCTH, ommcan B natente US 6495362.

Hapsny ¢ BBICOKO#H CTeNeHBI0 GHOOTH3aIHM YKa3aHHEIX CIIOCOO0B ¢ IENBI0 HCIOIb30BAHMS
HMMCHHO €CTECTBEHHBIX (IMKMX) OakTepHii IOYB MOXHO OTMETHTh HENPOCTYIO TEXHOJOTHIO
BEIICJICHHA HYXHBIX IITAMMOB 3THX OakTepuii W3 IPHPOIHOM Cpelbl, a TAKXKE 3HAYUTEIHHYIO
CENIEKTHBHOCTh OTHX OaKkTepHii B YHHYTOXEHHH TOJBKO OTHENBHBIX BHIOB IPHPOIHBIX

¢uTONATOreHOB.
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BripaluBanye KOHUEHTPaTOB 3THX GaKkTepHii Ha MCKYCCTBEHHO CO3LAHHBIX IHTATENLHBIX
Cpefiax, NajeKuX IO CBOEMY COCTaBy OT NPHPOAHBIX IOYB, 3HAUHTENHHO YCIOXKHSAET IPOLECC U
BpeMs IPHCTIOCOGIECHH «9y)KAKOB» HAa HOBOM MECTE H CO3/JaHHE HEOOXOIUMBIX GHOKOMILIEKCOB
«I0YBa — PACTCHHE — MEKPOOPTaHU3M.

IIpousBomuTeM TaKMX KOHIEHTPATOB HE YUYMTHIBAIOT TOT (aKT, 9TO HCKYCCTBEHHBIE
Gaxrepud He MOryT OBICTPO amaNmTHPOBaTbCA K HOBBIM YCIOBHAM CYIIECTBOBAHHS, YTO
3HAYATENBHO YBEINYMBACT TaK Ha3bIBAEMYIO JIar-¢ady, yMeHbIIas CymeCTBEHHYIO 3)QEKTHBHOCTE
OMOJIOrHYEeCKOro Ipenapara.

K ToMy e mpu BbIIENEHHH TOTO WIH HMHOTO INTAMMa IOJIE3HOTO MHKPOOPraHH3Ma He
YYUTHIBAIOTCA CHMOMOTHYECKHE, MeTabOJNIMYECKHE M aHTAarOHHCTHYECKHME B3aMMOOTHOINECHHSA
MEX]y MEKPOOPraHW3MaMH, XUBYIIHMH B €CTECTBEHHBIX YCIOBHAX. Tak, pa3BuTHE aHadpo6GOB B
XOpOIIO adpHPOBaHHBIX MOYBAX HEBO3MOXHO 0€3 a’poOOB, KOTOpHIE IOIJIOINAIOT CBOOOMHBIH
KHCJIOpOA.

HMenHO no 9T0# npuuMHE 1EIecOo06pa3HO HE YHHYTOXATh MAKPOGHOTY, IIPOXKHBAIOILYIO B
MOCTaTOYHOH YHCICHHOCTH H €CTECTBEHHOM CHMOHO3¢ B IUIOZOPOAHBIX NOYBAX, TOP(SHHKAX,
CanponeieBhX OTIOKCHHAX M MOJAOOHBIX Cpefax, a co3JaTh HEOOXOAHMMBIE YCIOBHA IS ee
COXpaHCHHA H pasMHOXeHHs. IMECHHO IO3TOMY C LENbIO yBEIHYEHHS YPOXaHHOCTH, OCOGEHHO
6060BBIX KYJBTYp, €Ile B Hayajie IPONUIOro BeKa axpoupdnanonmema CesUIM CEMEHa BMECTE C
4aCTHIIaMH TIOYBBI U KOPHEH, B3ATHIX M3 INPOILIOTOAHETO YYacTKa BHIPAINMBAHUSA MOXOOHBIX
6060BbIX KynbTyp. BHeceHHe 4acTH IUIOZOPOAHOM MOYBHI Ui OGOTAICHHS HOBBIX YYacTKOB
HOJIe3HOM MHKPOQIOpOH HCIONB3YeTcs B HEKOTOPHIX CIydasX M cefiyac, B OCHOBHOM Ha
npuycafeOHbIX y4acTkax. [TOHATHO, YTO MOJOGHAs TEXHONOTHS Mano3(h(dEKTHBHA, IOCKOIBKY
CpenHee KOJMYECTBO MHKPOOMOTHI Ha IUIOZOPOAHBIX II0YBaX pEAKO mpeBbmmaer 10°-
10° MHKPOOPIraHM3MOB/TpaMM, H K TOMY K€ CHSTHE BEPXHETO CJIOS TI0YBBI HAPYIIAET CIIOXKHABIIEECS
PaBHOBECHE OKPYXXaIoIe# Cpeas.

M3BecTHBI pasiUYHBIE CIOCOOBI PasMHOXEHHS MHKPOOHOTHI HMCXOJHOrO CHIphS. Tak,
H3BECTEH CI0Cco0 noiydyenus ynobpennii H3 Hia, B KOTOPOM HII HAPEBAIOT TIEPErPETHIM HapoM I
TUTACHMYECKUX IeNeH H YHHYTOXEHHs! MaTOT€HHBIX MHKPOOPTaHH3MOB, IIPH 3TOM TEMIIEpaTypa
napa coctapiseT ot 200 no 600 °C st aKTHBH3ALMH PaCTBOPEMOLO YITIEPOAA M JUIS MOBTOPHOTO
OHONIOTHYECKOrO paslOKEHHS HIa IyTeM MCIHOIB3OBAHHAS HETATOTEHHBIX MHKPOOPIAHH3MOB,
KOTOpBIE OCTAIOTCA B WJI€ mOCie HarpeBa. HexocraTkaMu 3TOro HM3BECTHOrO CHocoda SBISIOTCS
3HAYHTEJIPHOE 3arpsA3HCHME OKpYXalomel cpeapl NapoBRIMH BhIOpocaMu B atMocdepy,
HEPaBHOMEPHOCTH IIPOrpeBa GOBIIHX MacCHBOB HiIa HA OTKPHITHIX MOJMIOHAX H, COOTBETCTBEHHO,
ManoddPeKTUBHOE YHHUTOXEHHE IIATOTEHHOM MHKPOQIOpH JUIS IONyYeHHS Ka4eCTBEHHOTO

yAoOpeHus.
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Bonee askonormuHeM sBiseTCs Ccmoco6 mepepabOTKH CTOYHBIX BOJA M OPraHHYECKHX
MaTepHaloB 3THX BOJ METOIOM KAaBHTAUMM C IOMOMIBIO POTOPHO-CTATOPHOTO MHKCEpAa M
MEILHULIBI B CafoBYIO Myiibdy «bmo-comuasz» (US 20050108930 Al). K coxaneHHIO, yKa3aHHbIE
yZ#oOpeHHs He MOTYT HCHONB30BAThCA KaK OPraHHYECKHE W3-3a OOHIMS XMMHYECKHX IIpHMecei,
ONaCHbIX I OCHOBHBIX CEJIbCKOXO3SAHMCTBEHHBIX pAacTEHHH, IO3TOMY pacCMaTpHBAIOTC OHH,
CKOpee, Kak MUTaTeNbHas CPeAa Ul JeKOPaTHBHBIX TOPOJICKHMX HacaxIeHHi u ra3oHoB. K ToMy xe
HX ©CTeCTBCHHas MHMKpOOHOTa JaneKa OT CHMOHOTHYECKH IPHCIIOCOOGNEHHBIX APYT K APYyry
MHKPOOPTraHH3MOB ILIOJOPOIHOM TIOYBEL

H3BecTHO Takke GHoONOrM4ecKoe yaoOpeHHe, cojepxainee GHOTyMYC, B COCTaB KOTOPOTO
BXOJUT a30T, ¢ocdop, Kammi, Kanpuui, Marauii, Xkene3o, Maprasel, Meab, BOJOPacTBOPHMEIC
TyMaThl H arpOHOMHYECKH nojie3Has 6nodiopa 6uorymyca (RU 2181710).

HenmocratkoM 3TOro mpomykra SBIAEeTCS HHM3KOE COAEPKaHME arpOHOMHYECKH IIOJIE3HOM
Ouo¢nopel Gmorymyca, YTO CyIIECTBEHHO CHHXaeT 3ddexTuBHOCT ymoOpennus. IIpmumHOlM
HHU3KOTO CojiepxaHust GHO(IOpE! ABIAETCA TO, 9TO B IPOLEecce NEPeMEIIHBAHMA CMeCH GHOryMyca
B Topda B peaKTOpe 3HAUMTENBHOE KOJIMYECTBO MHUKPOOPraHH3MOB NPOCTO NOTHOAET 3a CUeT
HoGaBlIeHHs] XHMHMYECKOTO PacTBOpa IIENOYM KajHs, a GONbIIOe KOJNMYECTBO JKHU3HECIIOCOGHOM
MHKPO(]IOPBI OCTAETCA B OCAZIKe IPH €€ GHIbTPaNHH.

Cozmepxampecs B rOTOBOM NPONYKTE€ YacTHLBI TBEPABIX BKIIOUEHHH JEHCTBYIOMETO
BewecTBa — GHOryMyca H Topda — CTaHOBSTCS NPUYHHON 3a6MBaHHMS OTBEPCTHI pacHBUIMTENEH
BCIICJICTBHE CIIMIIKOM GOnbmHX pasMepoB. KpoMe Toro, TBepiple BKIIOYEHHS MOTYT OCENaTh Ha
AHE €MKOCTH, B KOTOpOM XpaHuTCs yaoOpenwe. Takum oOpa3oM, (H3MUECKOE COCTOSHHE
yAOOpEHHSI MOXHO IIPEACTAaBHTH KaK CyCHEH3HIO HEOPTaHHYECKOrO MPOHCXOXKICHHA C HHU3KOi
CTCHEHBIO IUCIIEPCHOCTH M CTAa0MJIBHOCTH, HCIOJNB30BaHHE KOTOPOH C WENBIO ONpPHICKHBAHHA
pacTeHHii BecbMa npo0IeMaTHYHO.

B mpuBesieHHBIX PHMepax HCIIONB30BAIKCH NOCTATOYHO (OKECTKHE» CIOCOOBI BO3ACHCTBHUS
Ha Ty WX HHYI0 00pabaThiBacMyto GHONOTHYECKH aKTHBHYIO CPELY [UIs YBEIHIEHHS JOCTYIIHOCTH
€€ MOJC3HBIX KOMIOHEHTOB M OJHOBDEMEHHOTO CHH)KEHHS KOIHMYECTBA (PUTONATOrEHHBIX
MHKPOOPI'aHH3MOB H I'PHOOB.

IlonoOHast «CeneKTHBHOCTH» MOAXOAOB, T.€. JKeNaHWe pa3pabOTYMKOB YNATHTH M3
00pabaTsIBaeMOii Cpe/IbI BCe «BPEAHOEY» M OCTABHTH H KyIETHBHPOBATH BCE IIOJE3HOEY, SBISETCS,
10 MHEHHIO aBTOPA, JOCTATOYHO CIIOKHOH H BPsJ M OCYIIECTBHMOM Ha MPAKTHKE 3aJa4ci.

B noxrsepxaeHue MOXHO IIPHBECTH MHOTOYHCICHHBIE MCCIENOBAHHMS M TATEHTH IPSIMO
IPOTHBOHOJIOKHOTO HAIIPABJICHHs, B YACTHOCTH IIaCTEPH3AIIMIO IHINEBHIX XHIAKOCTEH ¢ IOMOIIBIO
apdexroB kapurammm (CA 2511744). Tonkme o0GonouKd OGakTepuii HE BHLICPKHBAIOT

KaBUTAL[MOHHBIX Iy/IbCAHi, NaBJIeHUs H 3P HEKTHBHO pa3pyINaIOTCS.
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IIpuBecHB! yOeauTeNbHBIE JOKa3aTeNbCTBa YHUUTOXKEHHS! GaKTepHATBHOH MHKDPO(IOPHI C
HOMOIIBIO «XKECTKOTO» BO3ACHCTBHA Ha 00pabaTelBaeMyl0 TEKy4yl0 Cpely KaBHTAHOHHBIX
a(dexroB. MOXKHO NpHUBECTH M APYTHE HM3BECTHBIE TEXHOJIOTHYECKHE CPEACTBA H CLIOCOOHI
BO3JICHCTBHUSA Ha 00pabaTEIBaEMYIO Cpelly, B YaCTHOCTH:

- yIbTpa3BykoByio kasutanmio (RU 2109688 C1; US 20080257830 Al; US 9174189 B2;
WO 2009/118002A2); axyctuueckyio kapuramuio (EP 1800744 Al; RU 2396216 C1);

- KaBHTAIl[MOHHOE BO3/ICHCTBHUE C IIOMOIILIO POTOPHO-IYJIBCAHOHHEIX AUCIIEPTaTOPOB, B TOM
qHcie paboTalomMX B peXHMME PE3OHAHCHBIX aKycTHueckux konebammii (RU 2396216 Cl;
RU 2305073 C2; RU 2420500 C2; RU 2304561 C2);

- TPOTOYHBIC THIPOAMHAMHYECKHE KABHTATOPHl THHAa TpyOku I[IATO ¢ mpensTcTBHsIMH,
KOTOppl€ HMEIOT OCTphie KpomMkH u menu, M T.a. (RU2585635 C1, RU 2603391 Cl,
WO 2012/005631).

ABTOPH! YKa3aHHBIX ITyONHKAalMM, KaKk NPAaBHIO, B Ka4eCTBE KPHTEPHS, BHI3HIBAIOLIETO
CXJIONLIBAHME KABHTAlMOHHBIX IY3RIPHKOB C COOTBETCTBYIOIMHM YHHUYTOXCHHEM OaKTepHaIbHOM
MUKpPOGIIOpEI, YKa3hIBAIOT HA Pa3siMYHEIC [IApAMETpHI TMpolecca MepepaGoTKH, B 9aCTHOCTH: Ha
OoNbIOoH pa3sMep yAeIbHOM SHEPIrHM Ha €IMHHMIYY IUTOLIAAY K Ha eaMHANy o0beMa B aKTHBHOM
30HE aKyCTHYECKOTrO BO3AEHCTBHS.

Ha nipakTuke 310 03HaYaeT, YTO YeM SHEPrOEMKOCTH IpoIlecca BEIIIE, TeM 50jiee HHTEHCHBHO
KaBUTAIlMOHHBIA IIPOLECC BHI3BIBACT YHHUTOXEHHE GaKTepHi, 0COGEHHO B OTHOINEHHH GaKTepHii
GonbImoro pasMmepa.

W3 onucanwus x natenty UA 87342 C1 u3BecTeH cnoco6 MoIydeHUs KULKOTO 6uoynobpenus
H caMo Takoe GuoynoOpenme. DTOT cnoco6 Haubonee GMU3KHMit K 3aABISEMOMY H300pETEHHIO.
B cocTaBe 3TOro H3BECTHOro GHOYNOOPEHHS IPHCYICTBYET YACTHYHO HE YHHYTOXKEHHAS
arpOHOMHYECKH moJie3Hast 6uodiopa GHorymyca, HO I MONY4YEHHs 3TOr0 ynoGpeHHs GHorymyc
TAKKC IIOJBEPraioT JUCHEPTHPOBAHHMIO C MOMOMMBI0 THAPOJMHAMHYECKOTO KABUTAIOHHOIO
Aucrepraropa s IOJTyICHH MEIKOJUCIIEPCHON BOISHOM B3BECH C pa3sMepOM dacTul GHOryMyca
3-10 MKM, H, COOTBETCTBEHHO, HOCIE TaKoH O06paGOTKH, KOTOpad HPHBONHT K MEJKOMY H
arpecCHBHOMY M3MEJIBYCHHUIO TBEPABIX YACTHII MUTATEIBHOH CPENbl, YHUUTOXAETCH CYIICCTBEHHAS
4acTh YHHKaILHOK GakTepuanbHON MEKpOdIIOpE! 06pabaTsIBaeMOi cpelbl, coepKamel ryMyc, 1
B IIEPBYIO OYEPED — MHKPOOPraHH3MEI GONBIIOro pa3Mepa.

B omnmcaHuWk K 3TOMy NareHTy yKa3aHO, 4TO «C YMEHBIIEHHEM pa3MEpOB HaCTHIl
YBEIMYMBACTCA  IUIOMANh  MOBEPXHOCTH, HA  KOTOPOH  MOTYT  HMMOOH/IH3HPOBAThCS
MHKPOOPTaHHU3MEI,

M3BecTHO, 4TO pasMephl Pa3TYHBIX BHAOB HOJE3HBIX IOYBEHHBIX MHUKPOOPIaHH3MOB MOTYT

3HAYATCIIBHO OTIMYAThCA JApYr OT Apyra. Tak, pasmep a3oTQuKCHpyIOIEX OakTepuii THma
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Rhiobium wu Bradirhizobium 6onsme, 4eM pasmep ¢ochopMoGHIH3KMpPYIOMUX GaKkTephii THIA
Bazilus, u cocTaBIseT OKOJIO 3—5 MKM.

OTO0 03HAyYaeT, YTO COXpaHEHHE W CeJEKIHA HAJaIbHOrO BHIOBOIO COCTaBa IIOJE3HOM
MHUKPOGHOTEI, B YaCTHOCTH IOJIE3HBIX NPHPOJHBIX (JUKHMX) MOYBEHHBIX GaKTepHi, HACEINSIONIMX
NIPUPOAHEIE TYMYCCOIEpXKAINME II0YBBI, TOP(QSAHHKH, CANpONENICBEIE OTIOXEHHS H T.I.,
HEBO3MOXHO JJI1 3TOr0 M3BECTHOrO cnocoba, IIOCKONBKY MNpeaiaraeéMas TEeXHOJIOTHS
NpeayCMaTPUBACT JUIA HU3MENBYCHHs (OKECTKOE» M arpecCHBHOE BIMfAHHE Ha 0OpabarsiBacMyro
cpely KaBHTAWH, YTO CYIIECTBEHHO MEHAET IEPBOHAYAIbHBIMH BHJOBOH COCTaB NPHPOIHBIX
[TOYBECHHBIX MHKPOOPTaHH3MOB.

B omucanun x marenty UA 87342 C2 ykazaHO TaxKe, YTO «KOHTaKT MHKPOOPIaHH3MOB C
MENKOJUCIIEPCHBIM BKIIOYEHHEM OHOTyMyca IPOHCXOIWT IO NEHCTBHEM I3PIMTHEIX IOTOKOB
BO3/YIOHBIX ITy3LIPHKOB, B KOTOPBIX COIEPIKATCS KHCIIOPOXY.

Ho BnusiHue xaBUTanWM Ha PacTBOPEHHBIC ra3bl B TEKYYMX JKHMAKHX Cpelax THIIA TBEepHas
(a3a-XuaKOCTE B YCIOBHAX IOCTOSHHOIO MAOCTYNA KHCIOPOJA SBISETCH M XHMHYECKH, M
OHMONIOrMYECKH O4YeHb arpecCHBHBIM. IlocnenHee B CHy CBOel HENpPENCKa3syeMOCTH H
HEYNPaBIIEMOCTH HMMEET HETaTHBHBIE IOCICACTBHA IS 3()()EKTHBHOrO H3MEHEHHS BHIOBOTO
cocraBa IPHPOJHON MHMKPOOHOTEI, HalpHMEp, B CTOPOHY adpOOHBIX BHIOB OakTepuii, H
HEPEOKHCIICHUS IIOJIE3HBIX KOMIIOHEHTOB NPHPOAHBIX IIOYB, W, KaK pe3yJbTaT, IPHBOAMT K
CYIIECTBCHHOMY HCKQKEHHIO GaKTEpHAIBHOTO NMpO(HMIs KOHEYHOro MPOAYKTa IO CPaBHEHMIO C
NepBOHAYAIFHEIM 6aKTepuanbHBIM NpoduiieM o6pabaTsiBacMoi CpepL.

VIMEHHO 3TH NPUYHHEI H TIPHBETH K HEOOXOXMMOCTH CO3IAHMS TAKOTO CMocoba MOMydeHns
KHIKOTO OPraHM4ecKoro 6MOymOOpeHHs i1 NOYB W/WIIH PAacTeHMid, 3aCENEHHOrO IPHPOJHBIMH
TPYHTOBBIMH MMKPOOpPTaHH3MaMH, B KOTOpPOM Ojarojaps ONTHMalbHOW 00paGoTKe MpHPOIHOM
IIONOPOAHONW MOYBBI, XapaKTEpH3YIOIIEHCA ONPEAENCHHHIM BHIOBHIM COCTABOM IIPHPOJHBIX
IIOYBCHHBIX MUKPOOPraHM3MOB, C HCIIOJIE30BaHHEM IIPEIaracMoOi TEXHOJIOTHH KOHTPOJIHPYEMOTO,
«MSTKOTO» TYpOYIH3HPOBAHHOrO BIMSHHA Ge3 KaBHTALMOHHBIX 3P(EKTOB Ha 0GpabaTHIBACMYIO
cpeny B 3aMKHYTOM oObeMe 6e3 JocTyma KHCIOpOAa YHAIOCh Obl pealM30BaTh YCIIOBHS
PasMHOXCHHS H COXpaHEHHs IE€PBOHAYAIBLHOIO BHJIOBOIO COCTaBa NPHUPOAHEIX IOYBEHHEIX
MHKpPOOPTraHH3MOB HMEHHO B Cpelle MX CYIIECTBOBaHHS M B pe3yJbTare CO3laTh KOHEYHBIH
IPOAYKT B BHJE OAHOPOAHOH MEJIKOTHCIIEPCHOR B3BECH C pa3MepaMH TBepAbIX dacTull 10—50 MxmM,
NPEBBINAIOIMX pasMep 5—10 MKM' OTHOCHTENBHO KPYIHBIX MHKPOOPTraHM3MOB. Takoil HmpOayKT
OpHrofeH Uil (acoBKHM M JUIHTEIHHOTO XDAaHCHHSA M COAEPKHT YTJIEPOX H a30TCOMAEPIKAIIHE
BEIIECTBA B BOJOPAaCTBOPMMBIX (popMax, a TaKkKe PaBHOMEPHO 3aCECHHBIE B JTOM IPOLYKTE

KOJIOHHH 3aKAJICHHBIX TPUPOAHBIX MOYBCHHBIX MHKPOOPraHH3MOB IO CYTH IICPBOHAYAJIBHOI'O
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BHIOBOI'O COCTaBa, KOTOPBIC HAXOAATCS B COCTOSSHHH anabuwoza H CITOPOBBIX (bopMax, B

MaKCHMAJIBHBIX BO3MOJKHBIX KOHIICHTpaIHsIX.

KPATKAS CYIHHOCTD U30OBPETEHUA

IlocraBneHHas 3aJa4a peIIaeTcs TEM, YTO IpeIaraeMbli CIOCO0 ITONYYEHHS >KHAKOTO
OpraHM4YecKoro OHOyNOOpeHHs JUIi @OYB W/WIM DPacTeHHH, 3acej€HHOr0 IPHPOIHBIME
NOYBEHHBIMH MHKPOOPTaHH3MaMH, COAEPKHT CIECAYIOINE ONepallyu:

a) TIOArOTOBKY, COPTHPOBKY M H3MENIbYECHHE MOPIHMH MCXOMHOM T'yMycCoepiKaleii ImOodBbI
HIIH CMECH pa3jIMYHBIX M0YB, 0 MEHBIIECH MEpPE OJHA M3 KOTOPHIX SBISETCH TYMYCCOAEpXKAIIEH,
IOpHYeM yKa3aHHas MOYBa HJIM CMECh IOYB HMMECT IIOJNE3HBIE KOMIIOHEHTHI, COAEpKallue
OpraHH4YecCKH# yriiepos; B KomudectBe He Hike 10 % w opranwdeckmii azor He Huxe 1 %,
pacCUATHIBAA IO CYXOMY BEIIECTBY, a TAK)XKE KOJIOHHM NPHPOAHBIX IOYBEHHRIX MHKPOOPTaHH3MOB
OIIPEACTICHHOTO BHIOBOIO COCTaBa, KOHLEHTPALHSA KOTOPHIX B 3TOM IIOYBE MM CMECH IIOYB
coctaBiser He menee 10* KOE/mi;

b) mepeMemmBanne H3MENBYECHHON MOPLMH yKA3aHHOM MOYBHI HJIM CMECH IIOYB C BOXOM M
MOJIy4YeHHE BOJAHOU CYCIIECH3HH;

C) CO37aHKE MOTOKA YKa3aHHOM BOJHOM CyCHEH3HMH B 3aMKHYTOM IIPOCTpaHCTBE Oe3 JocTyma
KHCIIOpOAa;

d) nukmHYecKyro o6paboTKy CO3JaHHOTO TEKYYero MOTOKa BOAHOM CYCIIEH3HMH B 3aMKHYTOM
npocTpancTBe 06e3 J0CTyma KuHCIOpo#a TypOyIH3HPOBaHHEIM BO3JEHCTBHEM B  pEXAME,
HCKIIOYAIOIEM KaBUTAIlMI0 M OOECICYMBAIOINEM B pe3yJbTare TypOYJIEHTHOTO TPEHHS H
COBHMIOBBIX HANPSKCHHH B IIOTOKE JalbHEHINee M3MEILYCHHE TBEPIBIX YAaCTUIl M PAaBHOMEPHBIH
HarpeB Bcero oObema oOpaGarbiBaeMOff Cpeabl CO CKOPOCTBIO pOCTa TEMIIEpAaTyphl, He
IpeBbIIaomei 2 rpajl /MHUH; yka3aHHas IMKIHIecKas oOpaboTKa BKIIOYaeT o MEHBIIEH Mepe ABa
JTamna: NepPBhIA ITal U BTOPOH dTaIl.

[lepBeiii 3Tanm obecmeurBaeT HAYaIBHBEI HarpeB oOpabaThIBaeMOM Cpelbl, H3BJICUCHHE
yriepoia MW a30TCOAEpPXKAINMX BEIIECTB M3 OJTOM Cpedbl, IEPEeBOA JTHX BEIIECTB B
BOJOPacTBOpMMBIE (JOPMBI M KaK pe3yNbTaT MOJyd9eHHE OJHOPOAHOM 06pabGaThBacMOM cpebl ¢
BOJIOPaCTBOPHMEIM  YIJIEPOZAOM H  a30TCOIEPXKAIUMH  BEIIECTBaMH, obOecnequBaromei
PasMHOXXCHHE KOJNIOHMH IIPHPOJHBIX INOYBEHHBIX MHKDOOPTraHM3MOB, HAaXONAIMXCS B
obpaGarbiBacMoii cpene. IIpH JOCTHIKEHHH KOHEYHON TEMIIEpAaTypHl Ha NIEPBOM JTalle YKa3aHHOI
00paboTKM, 3aBHCAIEH OT BHIOBOIO COCTaBa IIPUPOJHBIX MHKPOOPraHH3MOB, HMEIOIIMXCSA B
HCXOJIHOM I'yMYCCOIEPXKAIIEH I04YBC MM CMECH IOYB, 00ECIICUMBACTCS Pa3MHOXEHHE IO CYTH

BCEX BHIOB KOJIOHHH MHKPOOPraHA3MOB, HMCIOINMXCS B HCXOAHOM BHIOBOM COCTaBE, JO
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KOHIIEHTpallK#i, IPEBHINAIOMUX 10 KOE/M1, a Takke paBHOMEpHOE 3acElEeHHE OIHOPOIHOM
oOpabaTeiBaeMoif cpensl C BOAOPAaCTBOPHMBIM YIJIEPOAOM H a30TCOACPXKAIIMMH BEIICCTBAMH
THMH MHKPOOpPTaHHA3MaMH.

Bropoii atan ofecneunBaer AaibHelmee HarpeBaHHe OJHOPOAHOH oOpabaTsIBaeMOH Cpesib
U JajbHeilee H3MENbUYECHHE TBEPABIX YacTHIl, HaXOASINUXCA B HEH, NMPHBOAI B pE3yibTaTe K
3aKalMBaHMIO BCEX BHIOB MPHPOAHHEIX IIOYBEHHBIX MMKPOOPraHH3MOB, HaxXOMAINIHMXCA B
OIHOpOAHOM 00pabaThiBaeMoii cpelle, K MepexoAy 3THX MHKPOOPraHHM3MOB B COCTOSHME aHaOHO3a
H CIIOPOBBIE (POPMBI H K U3MENBUCHHIO TBEP/BIX YaCTHI| B 3TOH cpele 0 pa3sMepoB B npezenax 10—
50 MxM.

Cnioco6 coriacHo H300PETEHHIO 3aBEPIIAETCs BRIOJTHEHHEM ONIEPalliy €), IIPEANoIaralome
BBIBOZI OJHOPOXHON 00paboTaHHOH cpexsl H3 YKa3aHHOIO 3aMKHYTOTO IIPOCTPAHCTBA MOCIE
3aBEpIICHHAS BTOPOro dTana C MOCICAYIONMM OXJIAKACHHEM, IOdydas B pe3y/IbTaTeé KOHEYHBIH
NPOAYKT B BHAE JKHJKOI'O OpraHHYeCKoro 6uoynoOpeHus uii OYB H/MIM PaCTCHHH, IPHTOJHOTO
Ut pacoBKH ¥ JUTMTENIGHOTO XpaHEHHs, KOTOPBIN COAEPKHUT YIIEPO M a30TCOACPIKAIIKE BEIIECTBA
B BOJIOPAaCTBOPHUMEIX ()OopMax, TBEpIble JacTHIBI C pa3MepaMH B mpezaenax 10-50 mxM, a Taxke
PaBHOMEPHO 3aceleHHblE B 3TOM YHOOpEHHHM KOJOHHHM 3aKaJICHHBIX IPHUPOJHBIX IMOYBEHHBIX
MHKPOOPTraHH3MOB 110 CYTH MCXOJHOIO BHIOBOIO COCTaBa, HAXOAAINMXCSA B COCTOSHHH aHabHo3a M
CTIIOPOBEIX (hOpMax, B KOHIIEHTpaLsX Oolee 10" KOE/mu.

Cnoco6 cornacHo u300pETEHHIO MOJHOCTHIO HCKITIOYAET Mepexol TedeHus obpabaTeiBaeMoi
CYCIIEH3HH B KaBHTAI[HOHHOE C XapaKTEPHBIMH IOJIOCTAMH M KaBHTAMOHHBIMH pPa3phIBaMH, YTO
npeIoTBpallaeT YHHUTOKEHHE PAia OTHOCHTENIFHO KPYITHBIX MEKPOOPIraHH3MOB, HallpHMEp, TaKHuX
Kak Rizobii nin xi1yOEHbKOBBIX OaKTEpHH.

HuwxHsas rpanuna u3MenbueHns (10 MkM) goipkHa OBITH 60NbIIE MaKCHMAJIBHOIO pa3Mepa
THIAYHBIX OaKTEpHi IUIOAOPOAHBIX ITOYB, YTO AEIAa€T HEBO3MOXKHBIM HX PaspyLICHHE, & BEPXHSA —
50 MKM — IIO3BOJISET OTBEYarTh TpeOoBaHHMAM paboTOCIOCOOHOCTH (UIBTPOB COBPEMECHHOM
TEXHHKH ONPHICKHBAHUS.

HeobOxoguMo Takke MOAYEPKHYTh BAaXKHOCTh IONyYE€HHS KOHEYHOro IIPOAYKTa B BHJE
OTHOPOAHOM MENKOAUCIEPCHOR B3BECH, IOCKOJIBKY MMEHHO IpPH €€ CO3ZAHHH IIPOMUCXOIMT
Hepexo]] MOJE3HBIX COCTABJIAIONIMX HCXOQHOrO CHIPhS B BOZOPACTBOPHMYIO (OpMY, CIIyXKallyro
KaK JuUIs aKTHBHOI'O POCTa MHKpOQUIOpHL, TaK H JJIS MAaKpo- U MHKPONOAKOPMKH IIpOPacTarOIIHX
CeMSH W BETeTHPYIOIIMX PpACTCHHH NpH HCIOIB30BAHHM 3TOr0 IPOAYKTA B KaveCTBE
6uoynobGpeHus.

CornacHO pa3AYHBIM IPEANOYTHTEIHHBIM BapHAHTaM OCYIIECTBICHHS 3ajdBICHHOIO
crocofa mpeJIoKEHBI ONTHMAJILHEIE TEMIIEPATyphl HarpeBa B Ipolecce NUKIMIeCKod 00paboTKu:

Ha TIIEPBOM 3Talle IMKINYecKoi o6paborku — 10 50 °C, Ha BTopoM — B AuanasoHe ot 50 1o 80 °C,
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a TakKe ONTHMAJIbHBIE TEMIEPATyphl OXJIAXKICHHS KOHEYHOro mpoxaykra — ot +40 mo —4 °C,
OpHYEM OXJIAXKICHHE J0 MHHYCOBBIX TEMIEpAaTyp [ONOJIHHTENIBHO OOECIEYMBAET 3aKAIKY
MHKPOOPraHH3MOB, 3aCENICHHEIX B II0Ty4aeMoM O6HOyno6perun. Jlydmme Bcero npe ocyInecTBIeHHH
cnocoba CoracHO H300pETEHHIO B KaueCTBe MCXOMHON I'yMyCCOJEpXKallel MOYBbl HCHONB30BaTh
NoYBy, BHIOpaHHYIO H3 IPYINBI, cocTosimed u3 Topda, JIECHOH MMOYBEI, CANpPONENH, JOHHBIX
OTJIO)KCHHH NPECHOBOAHEIX JHMAHOB H 03€p, BOJAOpOCIei, GHOryMyca, 4epHO3eMa, Cepo3eMa M
JIEOHApAUTa, [IPUYEM IIPH BBHIOOPE HCXOMHOH I'yMyCCOAEpXAINEd MOYBBI MM CMECH IIOYB, IIO
MEHBIIEH Mepe OaHAa M3 KOTOPBIX fABJISETCA IyMyccoaepxamieil, C COmep)XaHHEeM JIMIHHHA B
KosyecTBe Gonee 2 %, cunTas MO CyXOMy BEMIECTBY, KOHEYHBIN MPOMYKT BO3MOXHO MOIydHTH B
reneobpasHoii  ¢opme, mocTaTOuHO YAOOHOM IS JANbHEHINETO IIPUMEHEHHS, a MpH
HCIIOJIb30BAHHM HCXOTHOM MOYBEI, COAEPXKAINEH ryMyC, HIIH CMECH II0UB C COZIEp)KaHHEM ryMyca B
KonuyecTe Goiiee 3 % B pacueTe O CyXOMY BEIIECTBY, BO3MOXKHO IOJIYYUTh KOHEUHBIH MPOIYKT,
copepxamuii 6omee 0,1 % ryMUHOBBIX BOJOPaCTBOPEMEIX KHCJIOT.

B eme ogHOM H3 NPENNOYTHTENLHEIX BapHAHTOB OCYLIECCTBICHHS 3asBICHHOIO CIocoba
nenecoo6pasHo, 4TOObI NPHPOJHBIMH IIOYBEHHBHIMH MHKPOOPTaHH3MAMH, IEPEXOSAIMHUMH IIpH
3aKaJIMBaHUM B COCTOSIHME aHabKMo03a M CIIOPOBBIE HOPMBI, GBUTH MHKPOOPraHH3MBIL, BHIOPAaHHEIC H3
TPYIIBL, COCTOAMEH M3 a3oTuKCHpyomux OakTepuil WiM HHTpU(PUKATOpOB THHA Rhizobium,
Oaxrepuii, ycBaMBAIOIMX OpraHMYeCKH} a30T NO4BHI THNA Azotobacter, $pochopMOGHIH3YIOMIHX
Gaxtepuii THna Bacillus Subtilis, omaroTpodHsx 6akTepHii, XOpOIO PacTyImMX Ha 00eJHEHHBIX
10YBaX, ¥ TPHOHOM MHKPO(]IOPEI, BKIIIOUasi MUKPOMMIIET.

[IpemnaraeMyro COracHO H300PETEHHIO ONEPALMIO MUKINYECKOH 06pabOTKH OTOKA BOJHOM
CYCIIEH3UH B 3aMKHYTOM KOHType 0e3 OocTyma KHCIOpoAa TypOyIM3HMpOBAaHHEIM BIHSHHEM B
PEXHME, HCKIIOYAIOMEM KaBHTAIHIO, HAKTYYIIAM 00pa3oM BO3MOXXHO PEaIH30BaTh, HAIIPHMED, C
IOMOIIBIO yCTPOMCTB, pa3spaGoTaHHBIX aBTOpOM JaHHOTO H300perenns — Cepreem OCHIECHKO H
3aIMINCHHBIX, B YaCTHOCTH, nateHTaMu CA 2511744; UA 42365.

B Takux ycTpoHCTBAax 3aMKHYTBIM KOHTYp, OOpa30BaHHEIN MOAKIIOYEHHEM BEPTHKAIHHOIO
IHUIHHAPAYECKOTO pe3epByapa K HAcOCy 4Yepe3 BCACHIBAIOMMH mMaTpyOOK, IMPHCOEHHHEH HIM K
HIDKHEH 4aCTH pe3epByapa B IICHTPE Ha IPOIODKEHHH OCH cHMMeTpuu — narteHT CA 2511744 (B
3TOM ClIydae pe3epByap HMeEET KOHycOoOOpasHyI0 HIXKHIOIO YacTb, CBA3AHHYIO C I[MJIMHIPHYECKOM
IIOBEPXHOCTHIO pe3epByapa), WM K Hacocy IO KacaTeNbHOH K HIDKHEN 4YacTH pe3epByapa B
HalpaBJICHHU BpalieHus KUAKOCTH (nateHT UA 42365) u TaHreHIHAIbHO Yepe3 HarHeTaTelIbHbIH
narpyGok BepxHe# gacTH pe3epByapa. CpeacTBo TypOy/IM3alMH 3aKpeIUieHO Ha HAarHETaTeIbHOM
narpyOke.

ABTOpPOM OBUIO YCTaHOBIIEHO, YTO IIPEUIaraeMbIi COTJIACHO H300PETEHHIO PEXHM MSATKOTO

TypOyTM3HPOBAHHOTO BIMSHHA C MEJICHHRIM HarpeBaHHEM CO CKOPOCTBIO, HE IPEBHINAIOMECH
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2 rpag/mMuH., Ha oGpabaTbiBaeMyi0 Ccpedy, KOTOPBI HCKIIOYACT KABHTALMIO H TIOSABICHHE
3aCTOHHBIX 30H B 3aMKHYTOM KOHTYpE, MOXKET OBITh PEaIH30BaH C IPUMEHEHHEM YKa3aHHBIX BhIIIE

YCTPOMCTB IIpH COOIIIOACHAH CIEAYIOMINX TPEX YCIOBHHM UX paboThI:

0,1 Bar <AP <0,2 Bar )]

01 <N <o2Xr )
Kr Kr

Ti=Ty=T, 3)

rae AP = (P1—P,) — nepenan nasnenuii o u mocie TypOyseHTHOro comia (Bar);
= N
N = 3~ YACTbHAs SHEPrOeMKOCTh Ipoiiecca (xBT/xr);

N — MOIHOCTH 37MEeKTponpUBoAa Hacoca (KBT);

M — maca o6pabaTeiBacMoit Tekydeit cpeasl (Kr);

Ty, To, ..., Tn — Tekymas TemmepaTypa HarpeBa B TOUKaX M3MEPEHHsl, PACIpeNcHeHHBIX MO
Hapy>XHOM HOBEPXHOCTH BEPTHKAIBHOTO IHIMHAPHYECKOTO pe3epByapa, KOTODHIE CIYKaT i
KOHTpOJI1 PABHOMEPHOCTH HarpeBa BCero o6bxema cpezipl, o6pabaThiBaeMoii B 3aMKHYTOM KOHTYPE.

[IpeBsimenne mnokasareneif pasHocTH paBnenumii AP = P;-P, 6one dem Ha 0,2 Bar
CBHJICTENBCTBYET O Ha4Yalle KaBUTAllMH. B 3TOM ciiydae CHM)KEHHE JaBlICHHs Ha BEIXOJIE H3 Hacoca
P; ¢ memsio mpenoTBpaieHHMs BO3HHKHOBEHHsS KaBHTALMHM BO3MOXHO OCYIIECTBHTh 3a CUET
PETYJIHPOBKH 060POTOB MPHBOJIA HACOCA.

Cuwxenue pemuuuHbl AP Hmwxe 0,1 Bar npuBogur K CHHKEHHIO 3(QpEKTHBHOCTH
BO3/eHCTBHSL TypOynmsaropa Ha oOpabaTbiBaeMyi0 Cpely M IOJIYy4YEHHIO HEKOHAMIMOHHOTO
KOHEYHOI'0 MPOAYKTa.

Hatunku temneparypsl Ty, Ts,..., Ty CIyXarT Ul KOHTPOJIS 32 BOSHAUKHOBEHHEM 3aCTOMHBIX
30H. OTimune nokasaHuii Ha 2-3 °C CBHIAETENBCTBYET O IOSBICHHH TaKoOi 30HBI B o6nacTu
Aaruuka ¢ Gonee HA3KoH Temuepatypoii. [To Mepe pocta TeMrepaTypsl BA3KOCTB CPELI BO3PACTAET
H BEPOATHOCTB IOSBJICHHUS TAKHX 30H YBEJIMUHBAETCS.

Takam oOpazoM, mpenyaraeMelii COTIIACHO 3ajBIEHHOTO CHOCO0A ONTHMANLHEIH PEXHM
06paboTKH ¢ HCTIONBE30BAHAEM H3BECTHBIX YCTPONCTB IO3BOJISET 0GECIIEUUTE KOHTPOIHPYEMOCTh H
HaJEeXHOCTh BEIACHHA Mpollecca HUKIAYECKOM 006paGoTku 6e3 KaBHTAMOHHBIX 3(¢EKTOB H
NOSABJICHUS 3aCTOMHBEIX 30H C OrPaHW4YEHHOH CKOPOCTBIO HArpeBa, 4YTO B KOHEYHOM MTOTe
IOBBIIIACT KAYECTBO KOHEYHOTO IPOAYKTA.

BropemM acmiekToM JaHHOTO M306peTeHHs, KOTOPhI pelaeT IOCTABIEHHYIO 3a/1a4y, SBIIeTCS
caMO XKHAKOE OpraHu4ecKoe GHOyHoOpeHHe IS IOYB W/MIM pAacTEHHM, MOIYYECHHOE COITIACHO
3asB/IEMOr0 Cmoco6a W BKIIOYaomiee B ceOf BOJOPACTBOPHMEIM a30T M BOAOPACTBOPHMBI
YrI€poA, TBEpAbIe YacTHLIH C pasmepamd B mpeacnax 10-50 MkM, a Taioke paBHOMEpHO

3aCCIICHHBIC B 3TOM y,qupennn 3aKAICHHBIC IIpHpOI[HBIC. NOYBEHHEIE MUKPOOpPraHA3MbI HCXOIHOT'O
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BHJIOBOrO COCTABa, HAXOJAIIMECS B COCTOAHHH aHaOWO3a M CIOPOBBIX ()OPM B KOHIICHTpAlHsAX,
IPEBINAIOMAX 10’ KOE/Mn, mpuyeM IydIIHM Ui Takoro OHOyJoOpeHHMs SBISETCS COCTaB
KOMIIOHEHTOB, B KOTOPOM KOJIMYECTBO BOAOPACTBOPHMOIO a30Ta COCTaBIfeT He MeHee 40 wr,
a BojopacTBopuMOro yriepogaa — He MeHee 470 Mr Ha 100 r 6MOyn0OpEHHs, PACCUMTHIBAs IO
CyXOMY BEIIECTBY.

TpeTsUM acHeKTOM AAaHHOrO H300peTeHHs, PEIaloMM IOCTAaBICHHYIO 3a1ady, SBISETCS
coco6 00pabOTKH MOYBBHI, CEMSH pacTeHHH WM CaMHX PacTeHHH C HCIIOJb30BAaHHEM JKHIIKOTO
OpraHM4ecKoro 6uoyaoOpeHHs, 3aKIOYalomuUiics B TOM, YTO B HCXOJHOE XHAKOE OpraHM4ecKoe
GroynoOpeHHe, IOoydeHHOE 3ajBISEMEIM COCOO0M, N0OABISIOT KUIKOCTD MM M3MENbYCHHBIH
CyXOi IIPHPO/JHBINA IPYHT, YMEHbIAas KOHLICHTPAIMIO HMEIOIMXCSA B HEM 3aKaJICHHBIX IPHPOHBIX
IOYBEHHBIX MHKPOOPraHH3MOB, HAXOISIMMXCS B COCTOSHHH aHaGHo3a H CIOPOBEIX (opMax, 10
KOHIIEHTpalluii, NpeBhINAaloIMuX 10* KOE/Mi1, # 06pabaThiBalOT MOYBY TakaM GHOYIOGPEHHMEM B
NPEIIOCEBHOM WIM IIOCEBHOM mepuox MM 00pabaThiBaloT TakuM OHMOYyAOOpeHHMEM CeMeHa
PaCTeHHMH M CaMH PacTeHHs B IIPOLECCE HX BETeTalldH 0 yOOpKH ypoxas. Bo3MOXHO Takxke Ui
YIydIICHHs YPOXKAHHOCTH KOHKPETHOM KYJIbTYDHI 3aiBIIEMOE JKHAKOE OpraHHYecKoe yAoOpeHHe
HOJIy4YaTh ¢ HCIOJI30BAHUEM B KaueCTBE HCXOAHOM IMOYBBI OYBY, B3ATYIO C HOJIA, HA KOTOPOM 3Ty
XK€ WM NOA0OHYIO KYJIBTYPY YCIEIIHO BBIPAIIHBAIH B NpEAbIIYIIHME IIEPHOJABI BPEMEHH, HIIH XKe
IUIS NOBBINICHHS IJIOAOPOHS IOYBEI 3asBJIIEMOE XHUAKOE Oprannyeckoe 6Moyn06peHHe MoIydarh
C HCIOJB30BaHHEM ILIOJOPOJAHOrO TPYHTa TAKOro K€ HIH TNOAOOHOro THIA, YTO M MOYBa,
B KOTOPYIO BHOCAT YKasaHHOe yxoOpeHue. KpoMe Toro, s BOCCTAaHOBJICHHS ILIOJOPOIHS ITOYBBI
IECYaHOro M CymecyaHoro mnpoduis nenecooOpa3sHO HCHOJIL30BATh JKHAKOE OPraHHYeCKOe
Groyn0OpEHHE, TONYYEeHHOE C UCIIONB30BAaHHEM B Ka4€CTBE OCHOBHOI'O KOMIIOHEHTA CYNECYaHOM

TIOYBHI, HACEJIEHHON OMUrOTPO(PHBIMU OaKTEPHAMH.

I[TOJIPOBHOE OITMCAHME JIVUILIETO BAPUAHTA OCYIIECTBJIEHHUA
3ASBIISIEMOI'O U30OBPETEHHMA

B nanpHelimeMm 3agsieHHOE H300peTeHHe Oyaer G6osee moApoOHO OMHMCAaHO CO CCHUIKOH Ha
IpeANOYTHTEBHEIE [IpUMepEI OCYINECTBICHHS 3aiB/IEMbIX aCIIEKTOB H300pETEHHMSI.

B 370l 3asBKe TEPMHH «IPHPOIHBIE IOYBEHHBIE MUKPOOPraHH3MBD» 03HAYAET MO CYTH BCIO
HATHBHYI0O MHMKPOOHOTY MOYBBI, pa3JAelCHHYIO Ha 4YeThIpe THNA: GakTepuM H IpHOBI KaKk OCHOBA
MOOBIX NMOYB M AKTHHOMHIETH M IPOXOKM KaK MPOMEXYTOUHbIe (GOPMEI MEXHY OakTepHsMH H
rpubamu, coemuUUecKHe IS KaXIOro KOHKPETHOrO BHJA II0YB, aKTHBHO MEHSIOIHECS B

3aBHCHMOCTH OT H3MCHCHHA BHCIIITHHUX YCIIOBHﬁ.
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be3 npeyBenwdeHHs MOXHO YyKa3aTh Ha noManpylomon ponb HMEHHO Oakrepwii B
IUTOJIOPO/IMH TI0YBHI M YPOXaWHOCTH pacTeHHH. Tak, eciu rpubsI 6osbine EHCTBYIOT Ha pacTEeHHeE,
TO OaKkTepH¥ — M Ha pacTeHWe, H Ha TPYHT, T.. NPSAMO YYacTBYIOT B NpeoOpa3’oBaHHsSX H
KPYTOBOPOTE€ OPraHMYeCKOTO BEIECTBA B HEMOYKE «I0YBAa— PAacTEHHE — aTMocdepa — IMOoYBay.
baktepun 6onee 9yBCTBHTENBHBI K XUMHA3auK no4B. [lonmynsamuuu rpuGOB MEHEe YyBCTBHTEIBHEI K
aHTPONOT€HHOMY BO3JICHCTBHIO.

HMenHo mo 3TOH NpHYMHe B JaHHOW 3asdBKe OaKkTepHH BHIOPAaHBI B KAYeCTBE OCHOBHEIX
NpEeICTABUTENIE MHKPOOPraHM3MOB IUIOJIOPOJHBIX NOYB M i Ienedt JaHHOTO H300peTeHus
HCCJIEIOBaHBI X OCHOBHBIEC BHABL. KOHTpOIb rprbOHO MHKpO(IOpPH! OCYIIECTBIIIICSA TONBKO 10 €€
00meMy KOJIMIECTBEHHOMY COCTaBy, Ge3 pa3/ie/ieHUs Ha KIacChl H BHBL.

CornacHo COBpeMEHHBIM TpPAKTOBKaM KOJMYECTBO OCHOBHBIX BHJOB OakTepHil JaBHO
IPEBLICHJIO THICAYY, IPHYEM HX KIacCH(HKAIMSA BHI3bIBaeT OOJBIINE CIIOXKHOCTH U 9acTO SBJISETCS
IIPEZIMETOM CEPhE3HBIX JUCKYCCHH H Hay4HBIX NpoTHBOpeuwii. [Io3ToMy mo mpH4MHE OTCYTCTBHA
BO3MOXHOCTH YHCTO HAy4HOrO J0Ka3aTelIbCTBA COXPaHEHHS BCEro OaKTepHAIBHOro HpOoQHIIs
IPHPOAHBIX IOYB B JAIbHEHINEM B IPHMEpax IPHUBEICHBI MCCIENOBaHMS KaK oOmed KapTHHBI
COXpaHEHHS OCHOBHOIO MCXOJHOTO BHIOBOTO COCTaBa MHKPOOPraHH3MOB (MHKPOOHOTHYECKOI'O
«IOPTPETa») INIOAOPOAHBIX [IOYB B KOHEYHOM MPOXYKTE — KHIKOM OpraHHYecKoM GHOyA0OpeHuH,
MOJTy4eHHOM COIJIaCHO 3asiBiieHHOro cmnocob6a (Ilpmmep 1), Tak H coxpaHEHHs OTAEIBHBIX
3HAYMMBIX BHIOB GakTepmii, YTO IOATBEPKAAET NPABHILHOCTH BEIOPAHHOTO CIIOCO6a MOIYYCHHS
KOHEYHOr0 NPOAYKTa B BHAE OHOYHOOpDEHHS ¢ MHHHMAIGHBIM MCKAXEHHEM €CTECTBEHHOTO
PaBHOBECHS ITOYBEHHBIX MUKpoopranu3moB (IIpumepsr 2-11).

IIpumep 12 mpexacraBieH Ui CpaBHEHHS pe3yibTaroB oOpaGoTku TOpdsHOM B3BecH ¢
BIAXHOCTEIO 80 % 110 H mociae 06paboTKH ¢ MOMOMIBIO ABJICHHI KAaBUTALMH H TypOYJIEHTHOCTH,
a upuMep 13 NpeAcTaBlIeH ¢ HENBIO JEMOHCTPALMH HOBHIIEHHS UIOJOPOIMS U YPOXKAHHOCTH IIpH
BBIpAIIMBaHHM COH COpTa «ApaTTa» B YCIOBHSAX OpOIIAEMOro 3emienenus. Bo Bcex mpuMmepax B
KayectBe Oakrepuii ¢ «OonbIIMMH» pa3MepaMH (DO S5SMKM M BhIIE) ObUIM BHIGpAHEI
asorduxcupyromue 6akrepun Tuna Rhizobium wu Bradirhizobium. Eme 601bmux pasMepoB MOTYT
NOCTHTaTh OJUroTpodrsie OakTepHM — MHKPOOPTaHM3MBL, MIMPOKO pACIpPOCTpPAaHEHHLIE HA
00eIHEHHEIX M0YBaX, Topde, cynecyannkax # T.0. J{js TOro 4roOBI MPHUCIOCOOUTECA K CYyPOBBIM
YCJTIOBUAM BBDKMBAHHSA C OTPaHHYCHHBIM IIHTAaHHEM, 3TH OaKTEPHH UMEIOT OOJIBIIYIO IIOBEPXHOCTh
KOHTaKTa ¢ OKpYXKaromed cpeqoH, T.e. Gonpmme pa3Mepbl (10 10 MKM BKIOYHMTENHHO) 33 CYET
00pa3oBaHus 0COOBIX HAPOCTOB, KIYTHKOB H T.II.

B xadyecTBe mpHMepa OTHOCHTENEHO «MENKHX» OakTepuii ¢ pasMepoM 1-2 MKM M HHXe
BHIOpaHEI MHOTOYMCIICHHBIE IpencTaBHTeNH ¢ochopmobumsyomux Oakrepuii Buaa Bacillus

Subtilis. DT GakTepuH HrpalOT OTPOMHYIO POJib B mpeo0pa3oBaHHM opraHmdeckoro ¢ocdopa,
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COAEPKAIIETroCAd B PACTEHHSAX B IOYBE, B MHHEPAIbHYIO (GOpPMY, AOCTYNHYIO IJIA PacTyIIHX
pacTeHHi.

Msuorouncnennble Oakrepun W3 BHjOa Azotobacter B OCHOBHOM OTHOCATCS K
MHKpPOOpPraHH3MaM, KOTOpBIE XOpOIIO pacTyT B MPHUCYTCTBHH KHCIOpPOAa, T.e. K a3poOHBIM
6akrepusaM. B TO ke BpeMs 4acTh M3 HHX — YCJIOBHHIE a’poOBI, Jpyras 4acTb — aHa’3poOEl,
HanpuMep Clostridium Azotobacter.

Cnenyer OTMETHTD, 9T0 UIMEHHO H3-3a HAJIMYUSA B IPHPOJHBIX II0YBAaX OOJBIIOTO KOJIHYECTBA
YCJIOBHBIX a3pOOHBIX H aHa’poOHBIX OaKTepHil HCKYCCTBEHHAs a’palus MHTATeNIbHBIX CyOCTpaToB,
a TaKKe CcycmeH3uii u3 OHoryMyca, BEpMHMKOMIIOCTa H T.NI., HMCIOJBb3yeMas B M3BECTHHIX
TEXHOJIOTUAX, IPUBOAUT K CYIIECTBEHHOMY MCKaXXCHHUIO OakTepHanbHOro Mpoguis No4s, CABHIras
€ro B CTOPOHY adpOOHBIX OaKTepHii.

JUis moiydeHHss MHKpOOHMOTHYECKOTO «IOpTpeTa» A0 M IIocie NPHUMEHEHHsA crnocoba
COITTAaCHO  HM300pETEHHMIO  MCCIEJOBAIMCh  CIEAYIOIMHE  XapaKTepPHbIE MHKPOOPTraHH3MBI,
TPaJMIHOHHO TECTUPYEMBIE Ha COOTBETCTBYIOIHMX MMUTATENbHBIX CPEHax:

1. AsoTodukcupylomue OakTepud, WM HATpaTOQHKCATOpPHI, BKIOdYaomme Rizobium,
TECTHPyEMBbIE Ha IUTATEeIbHON cpene Jmobu.

2. baxtepuu, criocoOHBIE yCBaMBaTh OpraHudeckue (OpPMEI a30Ta IOYB, THNA Azotobacter,
TECTHpYEMBIC Ha ITUTaTenbHOM cpeae KAA (kpaxMan-aMMuadHELH arap).

3. Onurotrpodusie OakTepwd, KOTOpbIE XOpOIIO pacTyT Ha OOEOHEHHBIX I[OYBaXx,
TECTHpyEeMBble Ha MUTAaTeNsHOM cpene 'A (rooansli arap).

4. dochopmobmnusyromme 6akrepun tuna Bacillus Subtilis, TecTHpyeMbIe HA IMHUTATENLHOM
cpexne ['ay3e.

5. I'pubras muxpodiopa, B ToM umcie Irichoderma m MHUKPOMHMIETBI, TECTHPyeMad Ha
nuTaTenbHoM cpene Yaneka.

6. O0mee KONMYECTBO MHMKPOOPraHM3MOB TECTHpPOBAJIOCH Ha IHTATEILHON cpene

3BArvHLEBA.

ITPUMEP 1

IIpoBeneHo HccenOBaHKE C HCIOIH30BAHHEM B KaYECTBE HCXOIHOTO CHIPhS OPraHHYECKOro
HU3MHHOTO TOp(a, pazbaBieHHOro Bogoi B cootHomeHuu 1: 1,25. [Tonrydennas cycrneHsus Goina
obpabotana 1Mo cnocoby CoriaacHo H300pEeTEHHIO.

B mpomecce 06paboTku ¢ NOBHINEHHEM TEMIIEPATYPHl MOCIEHAOBATENHHO MPOBOJIHIHCH
uccnenoBanus obpabareBaeMoit cpeibl MUKpOOHOIOTHYECKIM H (UTONATOJOTHIECKAM METOAAMH.

CornacHO TpaJMIHOHHOMN OLEHKE COCTaBa 0OpabaThIBaeMOro IMOYBEHHOTrO Iperapara IPOBEpsIH
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Ka4eCTBEHHBIA H KOJIMYECCTBEHHBINH COCTaB MHKPOOHOTHI B THTPAX: IPHOBI H MEKPOMMLETHI 1: 102 u
GaxTepuansHoi 1: 107,

IlomydeHHEIe pe3yabTaThl IPEACTaBIEHE B Ta0munax 1-4.

Ta6muua 1. 'pubHas MUKPOOHOTa H MHKPOMMIIETHI HCCIIEIYEMBIX JKMAKHAX BADHAHTOB I10YB

(Tutp 1: 107, Cycno Arap)

Ne, | Temneparypa | Cpennee ko, iH9€cTBO
n/n t° (rpan.) KOJIOHMI Tpumeaasme
Cepse Ko 4 xononuu Aspergillus — 50 MM B
0. 06paboTku 2,1-10° I;M 5 .
20 °C HHAMETP
1. 30 °C 4-10° - «-
2. 40 °C 7,5 - 10° Bonsme Penicillium
3. 50°C 4-10° -«-
4 60 °C 3.1 10° Pe3skoe yBenM4YeHHE KOJIHYECTBA MUKPOMHIETOB H
rpuboB
5. 70 °C 2-10°
6. 80 °C 1,2 110 CnopoBrlie 1 HeaKTHBHBIE (JOPMEI
7. 90 °C cien IIpakTHyeckoe OTCYTCTBHE

Tabmuna 2. YucnenHocTs a3oTodukcupytomeit MUKPOOHOTH (Rizobium, Bradirizobium u npyrue)

HACCJIE/[yEMBIX XHKHX BAPHAHTOB 11048 (THTP 1: 107, cpeasl Em6n).

Ne, | Temmeparypa | Cpenmee KOJ]H:ICCTBO Ipaveaanue
n/n t°(rpan.) KOJIOHHI
Cripbe 10
0. obpaboTku 32-10° IlpeumymecTtBenHO Rizobium
20°C

1. 30 °C 2-10° -«-

2. 40 °C 3,510 -«-

3. 50 °C 22108 l'[penmymecn.ae.HHo‘Rzzobzum u

Bradirizobium

4. 60 °C 1,7-10’ -«-

5. 70 °C 2,310’ IIperMy1necTBEHHO CIOpPOBEIE (hOPMEI
6. 80 °C 1,3 - 10’ -«-
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Tabmmna 3. O6mas gucieHHOCTh 6akTepHabHON MEKPOGHOTHI HCCIIEyEMBIX KUIKHX BAPHAHTOB

ITO4B, COACPIKAIIUX ITPEUMYIICCTBCHHO opranmiecme COCAUHCHHUA a30Ta

(tutp 1: 107, cpexnst MITA)
Ne, | Temmnepatrypa | Cpeanee KoJiH4ecTBO
IIpameuanne
n/n t°(rpan.) KOJIOHH#
Cripbe 110
4 7 OCHOBHBIX MOP(OTHIIOB, IPaBAJILHBIE
0. o6paboTkn 1,4-10
dbopMBI
20°C
1. 30°C 2,5-10° -«-
2. 40 °C 7.4 - 10’ -«-
3. 50°C 82 -10° -«-
4. 60 °C 3-10° -«-
5. 70 °C 4.1 108 2 6ammspasie Mopdotumsl (10—-15 MM B tuameTtpe)
MPEBAMPYIOT SPKO HKEITOTO THIIA
6. 80 °C 5610 Sarcina, 3 Buga qpyrux canpo¢uros
6enoro nBera
7. 90 °C 3.5-10° 1 MopdoTHI KU3HECTTOCOOHBIX Gaxrepuii
5 Tabmna 4. O61mas YuCIeHHOCTh MEKPOOHOTHI HCCIEAYEMBIX XHUIKUX BAPHAHTOB ITI0OYB
(tatp 1: 107, cpensl 3BATHHIICBA)
Ne, | Temmeparypa | Cpeanee KOJIH9IECTBO
IIpumeuanne
n/n t°(rpaa.) KOJIOHHH
Cripse 1o
0. o6paboTkn 1.8-10° ITpakTraecku Bce MOpGOTHIIBI
20 °C
1 30 °C 2,3-10° -«-
2. 40 °C 7,1-10’ -«-
3. 50°C 3,4-10° -«-
4 60 °C 103-10% Haubosee MUPOKHi KaYeCTBEHHBIN CIIEKTP BCEX
MOp¢OTHIIOB
5. 70 °C 7-10° o6pa3oBaHHe CIIOPOBEIX GOpM
6. 80 °C 710 6,7-10" CIIOPOBHIC U HETHNMHYHEIE (POPMBI
7. 90 °C 2,1:10° Gaumsaprele popmsl + ciopoBbie GopMEL

M3 Ttabnunel 1 BUAHO pe3Koe yBeIMYEHHE KOJMYECTBa MHKPOMHIIETOB H IPHOOB B AHAIa30He

Temneparyp ot 50 g0 60 °C mo 3,1 - 10° mo CPaBHEHHIO ¢ KOHTpOJieM 2,1 - 10, t.e. HaGmoOKANOCH
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yBenH4deHHe Oojiee 4eM B THICAYY pas.

B tabmunax 2-4 mpuBeleH pOCT YMCIEHHOCTH OakTepuii KiaccoB Azotobacter u Rizobium
(cpena cycno Arap) u o6meit MUKpOGHOTHI (TBepAas cpena 3BATHHIEBA).

M3 npuBeneHHBIX JaHHBIX Tabmun 1-4 XOpOIIO BHAHO PE3KOE YBEJIMYEHHE UHCICHHOCTH
MHKPOOPraHH3MOB B JHama3one temreparyp oT 50 mo 60 °C. IloBenmeHue TeMmnepatyp Golee
60 °C npuHBOMHMT K TNOJABICHHIO OakTepHii, MepeXody HX B COCTOsiHME aHaGHO3a H CIIOPOBEIE
GopMBI  CyINEeCTBOBaHHMS JUIS BO3POXKICHHMS U[PH ONArONpHATHRIX JUIsi SKH3HEACATEIHHOCTH
YCIIOBHSIX.

IIpr 5TOM KOHIECHTpauus XU3HECIOCOOHBIX GakTepwit CHIKanach B CPEOHEM Ha OJMH-IBA
nopstka, Ho MeHbime yem 10’ KOE.

Iloguste temneparypsl Beome 80°C mnpuBoguT K ruOenn GoOJbIIEr0 KOJIMYECTBA

MI/IKPOGHOTBI H YMCHBIICHHUIO €€ KOJIHICCTBA.

ITPUMEP 2.

Jlnst MOBBIIEHHS IUIOJOPOIHS CYNECUAHBIX [IOYB M YBEIHUYECHHS MX BOIOYAECPKHBAOIIMX
CBOWCTB HCHOJB3YIOT cMech 200 xr Hu3uHHOTO Topda M 40 Kr GHorymyca KanudopHHICKOTO
uepBs. Topd mmeer 60 % Bnaxunocta u coaepxur 20 % 30151, 80 % OPraHMUECKOro BEIIECTBA C
COJIEp)KaHMEM YIIIEpOJia B OCHOBHOM B BHJIE T'YMHHOBBIX BemIecTB OKoJIo 30 %, pacCUMTHIBas 110
KOJIAYECTBY CYXOrO OpraHH4ecKoro BemecTBa. Obmee komuuecTBo a3ota B Topde okoio — 2,8 %.
O6ee conepXaHHe MHKPOOPTaHH3MOB IIOCIE NepeMemmBaHus B cmecH — 2,2 x 10* KOE/mn,
opraHu4eckoro yriepoma — 25,6 %, asora — 1,6 % Ha 100 T cyxo#t cmecu. Chipbe TINATENLHO
IPOCCHBAIM, YAalsdsd MEXaHMYECKHE IPUMECH B BHJE KaMEIIKOB H JPEBECHBIX OCTAaTKOB,
3arpy’kajii B OTACIbHYIO €MKOCTh, B KOTOPYIO MNpeABapHTenbHO ObUI0 HamuTo 400 1 BOAEL, H
TIIATENbHO IIEPEMEINIMBAIM C MOMOIIBIO HAacoca, OCYIIECTBISSE KPYTOBYIO MHMPKYIISAIHIO.
B pesynerare momydamu «rpy6yio» BOZHYIO CyCHEH3HIO: ILIOAOPOAHAs mouBa-poaa. [lepexaunBamm
CYCIIEH3HIO HACOCOM B YCTPOMCTBO B BHJE 3aMKHYTOI'O KOHTYpA, COCTOSIIEr0 M3 BEPTHKAILHOIO
pesepByapa 670 1 ¢ CHCTEMOH TpyGOIPOBONOB, IOJAKIIOYEHHBIX K OJIEKTPUYECKOMY HACOCy C
TIPOM3BOMTENHHOCTEIO 90 M>/4 ¥ [aBleHHEM Ha BEIXOXE H3 Hacoca 4 Bar m 3NEKTPONPHBOAOM
MomHOCTEI0O 90 KBT. Mexay HacocoM H pe3epByapoM YCTaHOBIEH TypOy/nH3aTrop B BHIE
THIPOJUHAMHYECKOTO COILUIA C OTHOCHTENBHBIM CYXXCHHEM, OIH3KAM K JBYM, H ILI4BHO
06TeKaeMbIM IPENATCTBHEM B BUJE apa ¢ KO3(GOHUIMEHTOM 3arpOMONKICHUS NOTOKA, OIM3KAM K
65 %. O6braHO mapoBHAHas (OopMa MPENATCTBHM TPAXHULIHOHHO HCHOJNB3YETCS UL CO3JaHHS
Pa3sBHTEIX TypOYJNEHTHBIX TEYCHHH 1O MHOCTH)KEHHS KDUTHYeCKHX uMcen PeifHonbica,
XapaKTEPH3YIOIKX CTENCHb TypOyIEHTHOCTH OTOKa.

J1s koHTpOs paboThI comla B TypOyJIEeHTHOM peXuMe, 6e3 KaBUTAIMOHHBIX Pa3phIBOB, JI0 H
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IIOCJIC COILIa yCTaHOBJIEHB! MaHOMETPHI P1 u P2, xoTophie u3Mepsin naBieHre A0 M MOCIE COIIa
COOTBETCTBEHHO. B cilyyae mnosBIeHHS KaBUTAMOHHBIX pa3pHIBOB pa3HHIA IIOKA3aHM
MaHOMETPOB CKaYk000pa3HO MEHAIAcCh B CTOPOHY YBEIHUYCHHS TIOKA3aHHM.

ITocne 3arpy3km nopiuu oOpabaThiBacMO# CYCIIEH3HH BKIIFOYQIH HAcOC M OCYIIECTBIISIM
LHUPKYJISIHIO0 JKHIKOH Cpelsl MO 3aMKHYTOMY KOHTYpPY: pe3epByap — Hacoc — TypOyJeHTHas
Hacagka — pesepByap. B pesynprare TypOyNeHTHOrO TpEHHS YaCTHI[ B COILIE, CABHMIOBBIX
HaNPSDKCHHH B JKHIKOCTH, a TAKKEe TPEHHSA O CTEHKH pe3epByapa H TPyOONIPOBOIOB CyCHEH3HUsS
HarpeBayiachk. Iloxazanus manomerpos P1 = 7,43 Bar, P2 = 7,33 Bar, T.e. ux pasuuna AP = 0,1 Bar,
coorBerctByeT  ycnosuio 0,1 Bar <AP <0,2 Bar, xoTropas KOHTPOJNHpYET OTCYTCTBHE
KaBUTAIlMOHHBIX TCYCHUH.

B cuny Toro, 4ro ynenpHas 3HEProeMKoOCTh mporecca Onuska k W = 0.134 kBr/kr, 4o
COOTBETCTBYET YCJIOBHIO (2), yKa3aHHOMY B II. 8, CKOpPOCTh HarpeBa 00pabaTsBaeMOM CYCIIEH3HH —
1,8 rpasi/MUH He mNpeBBHIIAET BEMMYMHEL 2 rpai/MuH. [lo3TOMy B mpomecce UHKIMYECKOH
nepepaGoTku o6pabaTbiBacMas CyCIEH3Hs JOCTATOYHO MEMLICHHO HArPEBAETCsl, YTO CHOCOGCTBYET
[EpeXOAy IONIE3HBIX KOMIIOHEHTOB CHIPbS B BOJOpPAacTBOpEMYIO (opMy. Hcmonb3oBanue
GakTepusAMH ITHX IIOJIE3HBIX KOMIIOHEHTOB, KOTOPEIE NEPEILIM B AOCTYIHYIO GOpMY, IPHBOIHIO K

HX HHTEHCHBHOMY POCTY.

Ta6bmina 5. O6mue 1 BogopacTBopuMEIe GOPMEL a30Ta U yrirepoaa (II0 CyXOMYy BEIIECTBY)

O06mmit .
Bonopacrsopumsrii a3ot (¢puiasTpar OTHOCHTE -
azoT PactBOp

Temnepary- MTI/KT) OO0 muif Has 9acTh

(Mr/100 1) HMBI

pa o6pabot- yriepon pacTBOPHUMOTO

HUTpaT- |aMOHMii- |HUTPHT- | BCETO JIEpO
P P (r/100 1) yriepox oT o0mero
N HBIH HBIA HBIH a3ora (r/100 1)

NO; NH4 NO, N.

ku (C°)
yriepona, %

Kontpomns

(ceIpne) 1633 94,7 35,1 0,55 130,3 | 25,86 0,173 0,67
20°C

46 °C 1591 122,0 50,3 0,74 |173,04| 27,24 0,571 2,13

52°C 1562 85,3 25,3 1,4 112,0 | 26,83 | 0,734 2,74

60 °C 1640 79,0 30,3 2,2 111,5 | 26,72 1,241 4,62

70 °C 1587 69,7 52,0 2,2 123,9 | 27,24 1,730 6,40

80 °C 1631 58,0 45,8 2,2 106,0 | 25,86 1,927 7,51
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W3 Tabnunbl 5 BHAHO yBEJIMYEHHE BOAOPACTBOPHMOM HYacTH YIJIEBOJOB H a30Ta IO MeEpe
YBEIHMYECHHA TEMIEepaTyphl 00paGoTKH.

BonopacteopuMeri a3or m3mepsiics B 3 ¢dopmax: HuTparHOM NO;, HETpHTHOro NO; H
ammoHH#HOro NHy. M3 Tabmmue!l 1 BHAHO, 9TO 32 KOPOTKOE BPEMS IIPH JOCTHXXEHHH TEMIIEPATYPhI
46 °C or HauambHO#H 20 °C ofmee KONHYECTBO BOZOPACTBOPHMEIX a30Ta 173 MI/kr BhIpocia
OpuMepHO Ha 35 % 1O OTHONIEHMIO K BOZOPACTBOPHMOMY a30Ty HeoOpaOOTaHHOTO CHIPHA
130,3 mr/kr, B3stom mpu 20 °C. Bee amanm3sl 31ech M aanee (eCd HE IPEXYCMOTPEHO HHOE)
IPUBEJICHEI B pacdeTe K CyXOMYy BEIECTBY.

Ocobo cneayer OTMETHTh aKTHBHBIM POCT aMMOHHIHOTO a30Ta — OCHOBHOTO CTPOMTEILHOIO
Marepuana obonodex G6axrepuii. KomrgectBo atoro asora NH4 Bo3pocio Gosiee yeM Ha 50 % yxe
IpU JOCTHXEHHH TeMIepaTyphl okoiio 46 °C. BenencTBHe 3Toro B Juama3oHe TEMIIEpaTyp OT
40°C po 50°C OakTepnM HaYMHAIOT aKTHBHO Pa3sMHOXAaTbCA B COTHH pa3 ObICTpee, 4eM B
€CTECTBCHHBIX YycnoBHaX. [lostoMy mnpm Ttemmeparype, Omm3kodi k 52 °C, kommdecTBO
AMMOHHMAHOTO a30Ta PE3KO CHHXKACTCA, HIXKE YPOBHS aMMOHMIHOIO a30Ta B HUCIIOJIB3YEMOM CHIPEE,
TaK KaK a30T HE TPAaTHTCA Ha IOCTpoeHHe oGosodek Oakrepuit. JlanpHelnmii pocT TeMmeparypsl
NPABOAUT K CHMDKEHHIO YIIPYTOCTH 060o4ek 6aKkTepuii, noTepu ux GopM u nepexona B COCTOSHHE
anabuo3a u cnopoBbie (opMbl. COOTBETCTBEHHO, CTPOMTENBHEIM Marepuan Ae(GOpPMHPOBAHHBIX
0007109€K CTAaHOBHTCS NOCTYIHBIM IS XAMHYECKOTO ONPEAEIEH s KOIMYECTBA BOJOPACTBOPHMOTO
a30Ta, 4T0 OOBACHSAET €ro pocT oT BenwuymHHI 25,3 mr mpu 52 °C g0 52,0 mr mpu 70 °C. Takoe
IIOBEJICHHE AMMOHHIHOTO a30Ta XapaKTE€PHO JUIS OMIHCHIBAEMOTO Criocoba.

HepacTBoprMEbIe T'yMHHOBBIE COEAMHEHHS YTIIEPOJa CHIPhA IEPEXOIAT B BOJAOPACTBOPHMEIE,
B IEPBYIO O4YepeAb TYMHHOBBIE H (YJIbBOBBHIE KHCIOTH. VMEHHO TO3TOMY IIOMYYEHHOE
OpraHd4YecKoe yaoOpeHue nocie pa3BeIeHHAs BOJION UMEET HENPO3PaIHbIA TEMHBIH IIBET.

AKTHBHOE TepeMeIMBaHue, KOMPOpTHas, MEUICHHO pPacTyllias TEMIEpaTypa MHUTaTeIbHOM
CpelBl, JIETKOYCBOSIEMBIH KOPM C JOCTyNHBIMH (opMaMH CIIOXHEIX CaXapoB B BHIE
BOJIOPaCTBOPHMBIX YTJIEBOJOB M MHUHEPAIOB HHTCHCH(HIMPYIOT NHpOLECC pocTa OakTepwii 10
MaKCHMaJIbHO BO3MOXHBIX BEIM4MH. «Msrkoe» TypOylneHTHOe BIMsSHHE Ha 0OpabaTeBaeMyio
Cpelly MCKJIOYAET CEJICKTUBHBIM POCT MEJKHX H IHOeNb OTHOCHTENHHO OOMbmHX (OpM GaKTepHi,
9TO CBOMCTBEHHO H3BECTHBIM crnoco0aM, KOTOpPBIE HMCIONB3YIOT U 3THX XK€ LIEIEH (OKECTKOE)
MEXaHHYECKOe BO3ACHCTBHE, HAPEMEpP, ¢ MOMOIIBIO KAaBHTAllWH. BEImenpuBeilcHHBIE MPH3HAKH,
XapaKkTepU3yoIHUe H300peTeHNE, MO3BOJIAIOT MAKCHMAIBHO COXPAHHUTH OaKTEpPUATbHBIA MPOQHIL
WK «IIOPTPET» aOOPHI€HHBIX MEKPOOPTaHH3MOB HCXOJHOT'O CHIPB.

PesynbTaTel pocTa KoHUEeHTpauu GakTepuil mpejcrasieHsl B Tabnuue 6. U3 31oii TaGmuis!
BHIHO, 4TO npH npuOmbkeHMH K 60 °C HHTCHCHBHBIH POCT MHKPOQIIOPHI IPEKPaIIAeTcs,

orpaHHgHBasch BemuarHOM 3,0-10%, uTo MOXHO cumMTaTH OKOHUYAHKEM MepBOro 3rana o6paboTku.
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Tabmuna 6. O6mas YHCIEHHOCTD GaKTepHATBEHON MUKPOGHOTEI HCCIIEAYEMBIX

XKHJKHX BapHaHTOB NO4YB (THUTP 1: 10, cpenbl 3BATHHIIEBA)

Ne Cpennee uncno
Temneparypa . ITpumeuanne
/n KOJIOHHIA
20°C 4 ,
1. 2,2-10 Jlo 7 KoIOHMANBHBIX MOPYOTHIIOB
(cvipbe)

2. 30°C 3,510 Jo 7 xonoHHATEHEIX MOP(GOTHIIOB

3. 50°C 2,5:10° Jlo 7 xoIOHHANBHBEIX MOP(OTHIIOB

4. 60 °C 10 3,0-10° Haubonee mnpomﬁ KaYCCTBEHHBIH CIIEKTP MOP(OTHIIOB
5. 70 °C KOJIOH. THIIBI Pseudomonas u npyrue B COCTOSIHMHE aHabHo3a
6 80 °C Ganuspabie GOPMBI B CIOPOBEIX (JOPMAxX M COCTOSHHM

) anabuosa

Hocne 60 °C mauuHaeTcs BTOPOH STan 3aKaiMBaHUA GaKTepHit M OJHOBPEMEHHBL nepexoxn
HX B CIIOpOBbIe GOPMEI H/HIIH COCTOSIHAE aHabHo3a.

Ilpi 3TOM KOHIIEHTpAIMs MHKPOOPTaHH3MOB CHHIKAETCS Ha NOPAIOK, ¢ 3-108 pu 60 °C no
410’ npu 80 °C, u3-3a ruGenu yactd GakTepuil u mepexoy APYTHX B COCTOSHHE aHaGHo3a.

Ha a1oM sTane ocoGenno BaxHO H3GexaTh MOSBIEHHS 3aCTOMHBIX 30H BHYTPH pe3epByapa,
T.€. YYaCTKOB C HEJOCTATOYHOM CTENEHBIO M3MENbUCHHS TBEPABIX YACTHI[ IOYBHl, W IOSBICHHS
bonee HM3KMX TEMIEpaTyp, HEAOCTATOYHBIX I TEPEXOJa MHKPOOPTaHH3MOB B COCTOSHHE
aHabWo3a ¥ cnoposble GopMbl. COOTBETCTBEHHO, 3TO MOXET NPHBECTH K PE3KOMY CHHIKEHHIO
CpOKa XpaHeHHs yI0OpeHHs, B3NYTHIO, GOMOaXy YIIaKOBKH H T.II.

ITostomy ycmoBue pasencrBa Ttemmeparyp T; = T, .., T, Ha BHemHed IIOBEPXHOCTH
pesepByapa CIyXHT M KOHTPOJIA PaBHOMEPHOCTH HarpeBa BCero oObeMa CyCICH3HH,
obpabarbiBaemoii B pesepByape. CoBIlaieHHe TEMIIEPATyp Ha IOBEPXHOCTH H BHYTPH BCETo 00beMa
HPOUCXOHT H3-32 BEICOKOH CTENEHH K03 (HIMEHTa TEMIIOMAacCOEPEHOCA B PE3y/IbTaTe aKTHBHOM
NPOKavKH U TYpOyJIEHTHOrO IepeMEIIABaHUs BCeH Macchl 06pabaThIBaeMOil KHIKOCTH.

OcoGeHHO BaXHO OTMETHTh COBHAJEHHE BEIMYMH TEMIEPATyp B BEPTHKAILHOM
HaOpaBJICHWH, B YaCTHOCTH B BEPXHEH M HHXKHEH YacTH pe3epByapa, Il BEPOATHOCTD HOSBICHHA
3aCTOHHBIX 30H Haubolee BBICOKA. DTO CBA3aHO C TeM, YTO BS3KOCTh 0OpabGaTEIBAEMOM CyCIeH3HH
pacTeT o Mepe pocTa TEMIEpaTyphl U mocie AocTHxkeHHs 50 °C MOXKeT BBIPaCTH B JECATKH pa3.
OTO HNPOMCXOUT M3-3a MEPEXOaa YIIepoaa B JOCTYNHYIO s GakTepHii, T.e. BOIOPACTBOPHMYIO

(I)OpMy H B I[ICPBYIO OYEPEND B JIMTHUH H TYMHHOBBIE COCIHHEHHS, 4 TaKXeE nepexona eJLOJI03k B
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ACKCTPHHBI, NPOTONECKTHHA B IEKTHH H T.I, YTO NPHBOJMT K CYIIECTBEHHOMY YBEIHYECHHIO
PEONIOTHYCCKHX CBOMCTB JXHUIKOH CpEBL

Poct Temmeparypsl Ha BTOpOM 3Tame nenecoobpaseH Ho Temmeparyp, Ommskux x 80 °C.
HanbHelimee ee yBenmuuenue, Kak OKa3aIy SKCIIEPAMEHTE, IPHBOJMT K HeOGPaTHMEIM IIPOIIECCaM
ruGenu CopoBhIX GopM psisia MEKPOOPraHH3MOB H «CBapKe» BBICOKOMOJIEKYJ/ISPHBIX MOJHCAXapoB
THNA JMrHEHA. B 9TOM Ciydae KOHEYHBIH NPONYKT CTaHOBHTCS MAIOPacTBOPHMBIM H
HEKOHJMIMOHHBIM 110 INpPH3HAKy conepaHus Oaktepmii mmxe 10’ KOE. EcrecrseHHo,
GaxTepualbHENi NPOQHIL TAKOro0 YNOOPEHHS CYIIECTBEHHO OTIHYAETCS OT HEPBOHAYAILHOIO
npoduIIst HATYPATBHOTO CHIPhS, CABHTAsCH B CTOPOHY TEPMOQHIBHEIX GaKTepHii.

OrMernM, 49ro 06BrMHO nepexox OakTepuii B CmOpoBble (OPMBI HAYHMHACTCA IIPH
Temmeparypax, Omuskux k 60 °C, mpu Ttemmeparype Bemme 70 °C  aKTHBU3HpYeTCs H IpH
Temuneparype 75-80 °C npakTHYECKH 3aKaHIHBACTCH.

Jlns yBenHMdYeHHs] KOJIMYECTBA MHMKPOOPIaHH3MOB B KOHILIE NEPBOrO 3Tala B HEKOTOPBIX
CydasX Lenecoo0pasHO chenaTh BPEMEHHYIO Iay3y KaK IJONOJHHTENbHEIA 3Tan 06pabGoTkw,
3aUKCHpPOBaB TEM CaMBIM ONTHMAIBHYIO TEMIIEPaTypy pa3MHOXeHHs OGakrepmii. Jlia 3toro
AOCTATOYHO BHIKJIIOYMTH NIEPEKAYMBAIOMINI HACOC Ha HEKOTOPOE BPEMS.

B mo6Gom cmyuae memecooGpasHOCTh May3sl ONpENENSeTcs B KAXKIOM  CIIy4ae

IKCIICPUMCHTAIBHO, HCXOO U3 aHAIn3a MPIKpOGIfIOJIOI‘I/I‘IeCKHX TECTOB.

ITPUMERP 3.

To xe, uro u B npumepe 2. MomuEoCTs NpHBOAA Hacoca yBenuueHa a0 150 kBT. PasmepHsiit
xoa(@umuenT >HeproBoopyxenHoctd N = 0,22 KBT/KT BBIXOIZMT 3a BEPXHIOIO JIONyCTHMYIO
rpanuny = 0,2 kB1/kr HepaBeHcTBa (2) 1.8 GopmyIsL.

lomy4eH HexayeCTBEHHEIN KOHEUHBIH MPOMYKT M3-3a CIIMIIKOM BEICOKOH CKOPOCTH Harpesa
(6omee 2 rpan/mun). OGmee xomwuecTBo OGaxrepuii ne mnpessmaer 10° KOE/mu, d9ro
CBHICTEILCTBYET O HEBO3MOXHOCTH MHKPOOPTaHH3MOB IPHCIOCOOHTHCA K CIIMIIKOM GBICTPOMY

HarpeBy CpeAEl.

ITPUMEP 4.

To e, uro u B npumepe 2. MomHOCTh NPHBOKA Hacoca ymeHbmeHa o 30 kBT. Ilonygen
HEKOHJMIMOHHEIA NPOAYKT BCIEACTBHE HEOJHOPONHOCTH YACTHI[ IONYYEHHOH IMCIEPCHH.
Pasmepusiit  kosp¢pummenr N =0,045 BHXOZMT 33 HHKHIOK JOIlyCTHMYIO  I'paHHIy
3HeproBoopyxeHHoct N = 0,1 kBr. OTmenbHBIE 9acTHIBI CyCIIEH3HH HMMEIOT pa3Mep Oolee
50 MKM, 9TO MOXET NPHBECTH K 3a0HBaHHIO (HIBTPOB ONpPHICKHBaTENeH H GOPCYHOK KaleIbHOM

JISHTBL. JHEPTHY OTOKa HEAOCTATOYHO 1A 3 dexTHBHOro H3Menpyenns 06pabaTEBAEMOi CpEIBL.
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B nannoM mpuMepe B Ipoliecce HarpeBaHMs TEMIEPAaTypa B PasHbIX TOUKAX IIOBEPXHOCTH
pesepByapa pasznmuanace. [lostoMy npu noctwxennu temmeparypbl 80 °C B BepxHed uyacTd
pe3epByapa B HIDKHEH TeMieparypa JocTHraia quimb 68 °C, YTO CBHIETENLCTBYET O HAIMYHH
3aCTOHHBIX 30H BCJIEJICTBHE HENOCTATOYHOrO OOECHedYeHHs SHEPTrHel mpolecca OpPOM3BOICTBA

yaoOpeHus.

ITPUMEP 5.

To xe, uro B mpumepe 2. JlaBneHHe Ha BBIXOAE M3 Hacoca yBemmdeHo o P1 =12 Bar.
B pesynbrate nepenan maBieruil Ha TypGyIeHTHOM colule yBemuamiucs fo AP = P1-P2 = 0,27 Bar.
YCTpOHCTBO NEpeluio B PEXUM KaBHTAIWH, TaK Kak HapymeHo yciosue (1), ykasaHHoe B II. 8
(opMyJIBL, COrNIacHO KOTOPO# MAKCHMAIIBHELH Nepenaj AaBIeHHs Ha COILIE He JOJDKEH IPEBHIIATh
AP =0,2 Bar. IlosBisierc BBHICOKOYACTOTHBIA IMyM HAa YacTOTAX, OIM3KHX K (17,5-103 I'a), gro
COOTBETCTBYET PaspyIICHHIO KaBHTAIMOHHBIX ITy3LIPHKOB. B IOJy4eHHOM NpOAYKTE YMEHBIIEH
HPOLECHT OTHOCHTENBHO  «OONbIMMX»  a3oTdUKcHpyromux Oaktepuii Tuna Rhizobium
(xiryGenbKoBbIe Gakreprr) Gombine e B 3 pasa [0 CPaBHEHHIO C €CTECTBEHHBIM NPODHIEM (CM.
Tabmuny 6). OTo cBHAETENBCTBYET O rMOENH BAXHBIX IS KH3HEACATEHHOCTH PACTEHUN M MOYB
MHKPOOPraHM3MOB, KOTOpbI€ HAKaILUIABAIOT aTMOC()EPHBIH a30T B TIPYHTOBBIX KIyOEHBKAX.
KoHeuyHsi mpoAykT OBUT HEKOHJMIMOHHBIM H3-32 CMEIIEHHs OaKTepHAIBHOro mpoduis
NPHPOJHBIX IIOYB B CTOPOHY NpeobianaHus MeJIKuX Gakrepuil ¢ pasmepamd 1-2 MKM H MEHbIIE,

II03TOMY OH He 00ecTieYnT HeOOXOAUMOro IMTAHKS LIS POCTA PACTEHMIH.

ITPUMEP 6.

To e, 4to B npumepe 2. Jlapnenne P1 Ha BeIxoAe U3 Hacoca yMeHbIIEHO 10 5 Bar. Ilepenan
AaslicHHH Ha comie AP coorsercTBeHHO cHm3mics a0 0,08 Bar, uro Hapymaer ycnosue (1) m. 8
Gopmy eI, mepexons 3a HIKHIOW rpanuny AP = 0,1 Bar. IonyueH HEKOHIUIMOHHBIH MPOAYKT,
IIOTOMY YTO pa3Mep JacTHIl yA0OpeHHs npeBbmmaeT S0 MKM, 9TO IPUBEIET K 3a0MBAHAIO QHUIETPOB
ONPEICKMBaTeNeH. | MApOAMHAMHIECKOrO BO3AEHCTBHS Ha 00pabaThBaeMyIo KHAKYIO CpeRy OBLIO
He0CcTaTo4HO. [loTy4eHHRINH OPOAYKT MMeN XKUAKYI0 KOHCHCTEHIHIO, YTO OOBACHAETCS TEM, YTO
JUTHHH, colepXaluiics B Topde, He mepemen B BOXOPaCTBOPAMYIO Gopmy. COOTBETCTBEHHO, H
HPHPOHBIC TYMUHOBBIE COCAWHEHHS OCTAJIMCh HEAOCTYIIHBIMH IS IOYBEHHBIX MUKPOOPTaHM3MOB.
KoHeunas KOHIEHTpauus MHKPOOPraHH3MOB 3aHMKeHa H cocraBiser 10°-10° KOE/Mu. Droro

HEJIOCTaTOYHO it 3 EKTHBHOM IPEATIOCEBHOM 06paGOTKH CeMsH (HHOKYIIAIHH).
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IMTPUMERP 7.

YnobpeHne IUIaHHPOBATIOCH HCHONB30BATh IS BHIPALMBAHUS COH HA CBETJIEIX CEpPO3EMax ¢
HH3KHM cozepxaHueM rymyca 1,5 %. Mcnomb3yercs To ke YCTpOMCTBO, YTO M B IpUMEpE 2.
B xasectBe Chpps Hcmomb3yercs 200 KT CBETJIOrO cepo3eMa C INEPBHYHBIM COJEp)KaHHEM
ecrecTBeHHOH MEkpodmopsr 2,7-10° KOE/Mi, ¢ coxepxanmeMm obmero asora 0,52% u
yriepona 8 %, cauras o CyxoMy BeIIECTBY.

B KkoHIIe nepBoro srana o6paboTKH cofepikaHAe BOXOPACTBOPMMOIO YIIIEPOAa YBEIHIHIOCh
70 370 Mr, a BoAOpacTBOPMMOro a30Ta — 40 25 Mr Ha 100 r mpoaykTa. DTO HMKE HIKHEH IPaHHMIIBI
40 MI KOHJMIIHOHHOTO IIPOAYKTA, B COOTBETCTBHH C I. 10 m306perenns. COOTBETCTBEHHO, U3-3a
HU3KOH KOHUCHTpAllMH MHTAaTENbHBIX BEIECTB B CEpo3eMax KOHLEHTpamds ITOYBEHHBIX
MHKPOOPTaHH3MOB B TOTOBOM IIPOJAYKTe BHIpocia Bcero o 1.2-10°% wro mmxe TPaHMIbI
LeNeco00pasHOCTH  HCTIONB30BAHHA —IPEMIOXKEHHOH TEXHOJOTMH, IIOTOMYy YTO KOHEYHast
KOHICHTpallis] MUKPOOPraHM3MOB B KOHEYHOM IIPOAYKTE, COIJIACHO H300pPETEHMIO, JOJDKHA OHITH
ne Menee 10’ KOE/mi.

B T0 ke BpeMs yBenmueHHE KONHYECTBA CEpO3eMa B 3arpyeHHOH mopmuu 0 240 xr mwis
YBETIMYCHHS MOJIE3HBIX CBOMCTB KOHEYHOIO IPOJYKTa IPHBOJMT K CYIIECTBEHHOMY YBEIMYEHHIO
BA3KOCTH CYCIHCH3MH H HEBO3MOXHOCTH €€ aKTHBHOW LHPKY/ISIHH H3-33a BO3HHKHOBEHHS
3aCTOMHBIX 30H.

BEIBOA: HCXO/HOE CHIPEE B BHJIE TOJNBKO CEpPO3eMa He MOXKET HCTIONB30BaAThCS IS Oy YCHHS
Ka4ecTBeHHOro Guoynobpenus. Heobxomumo no6asienne Guorymyca, HaBo3a, Carporneseii ¢ T.11. ¢

60J1ee BEICOKHM COACPXXaHUEM MHUKPOOPIraHU3MOB M OPraHHYECKHX BEIIECTB.

ITPUMEP 8.

To xe, uto B mpumepe 7. K 200 kr ceposema noGasnsmor 20 Kr GHOryMyca Ha OCHOBE
KOpOBBEro HaBo3a 32%-# BIAXHOCTH, C HAYAILHEIM COINEPXKAHMEM yriaepoma 25,3 % u obmiero
asora 2,63%, cuuras no CyxoMy BemecTBy. HauanbHas KoHUeHTpamus GakTepmii Gmorymyca—
3,2:10° KOE/mu.

B pesynbraTe nepepaGoTKH MOydYeH KOHEYHBIH MPOAYKT HOCTATOYHO BBICOKOTO KAauecTBa ¢
BBIPOKCHHBIMA (yHIHIHMIHBEIME CBOACTBaMH, OOYCIIOBICHHLIMH KOHKYPEHTHBIM 3aMEICHHEM
rpuGOB-QATONATOrCHOB  NPHPOAHBIMM  GaKTepHsMH. BBICOKME NHTaTeNBHEIE  CBOMCTBA
HOJYYeHHOTO MPOAYKTa B Ka4eCTBE OPraHUYeCKOTO YIAOOpEHHS OOBACHSIOTCS 3HAYMTEIHHBIM
KOJIMIECTBOM PacTBOPHMOro yriiepoaa 980 mr u pacTBopuMoro azota 65 mr Ha 100 r mpoaykra,
MOBBIICHHBIM COIEPXKAHAEM MUKPOIJIEMEHTOB.

B pe3ynbTare MCIO/IB30BaHMS IONYYEHHOTO IPOAYKTa HA TIMHMCTHIX MOYBAX IOTa YKPaHHHI

YPOXaHHOCTh MOJHBHOK COM BhIpocna Ha 12 % mpu uHOKymsuuu (1 1 ymo6penus ma 1000 xr
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ceMsiH) U Ha 18,2 % mipu 106aBlIeHHH OZHOTO ONPHICKHBAHMS B J03e 2 J/ra Ha 200 11 Boxsl B dase
4—6 HacTOAIUX JIACTOYKOB PACTEHHIA.

PacTeHus coH NpakTH4YecKH He 6oyiend. AKTHBHOCTH HOYBEHHON MHKpPOQIIOPHL, KOTOpas
OIpeZieNAeTCA BBIICICHHEM YITIEKHCIIOrO ra3a M3 IOYBHI, YBEJIMYHIACh NPAaKTHYECKH B 2,5 pasa.
BaxHO OTMETHTB, YTO B YCIIOBHAX HMIONBCKOH Xaphl TEMIEpPATypa IOYBHI MOAHHMAaNack 10 60 °C,
OIHAaKO «3aKajJeHHbIC» B MPOLECCe NPUIOTOBICHHS Ha BTOPOM JTalle NPHPOJHBIE GakTepHy,
colepKalnuecs B CHIPbE, BEDKHIIM H aKTHBHO Pa3MHOXHIIMCH IIPH OKCTPEMAIBHBIX TeMIIEpaTypax
1ora YKpauHEIL.

Kak moka3amm MHOTOYMCIEHHBIE OIBITHL, TPAAHIHMOHHBIE OHONpENapaTsl Ha OCHOBE
a30ThHKCHpYIOmHUX 6aKTepHi, Tak Ha3bIBaCMble K MHOKYJISHTHI», BHIPAIICHHBIE HA HCKYCCTBEHHBIX
cpenax, IPaKTHYECKH IOIHOCTBIO TepsutH 3 PEKTHBHOCTh B HOJOOHBIX 3KCTPEMAIBHBIX YCIOBHSIX

HACHOJIB30BAaHHASA.

IMTPUMEP 9.

Jist BhIpanMBanys GaXx4eBhIX KyJIbTYp Ha OGEAHEHHBIX CyIeCUaHbIX II0YBaX LEIecoo6pasHo
HCIONB30BaTh  OOCNHCHHBIE OpraHMYeCKMMHM  BEUIECTBAMH CMECH II0YB, 3acCelCHHELIE
ONMroTpOQHEIME GaKTepHIMH, XapaKTEPHBIME U CYNIECYaHbIX M04B. J[Is OTydeHus yao6peHHit
ucnoms3yercs cMeck 1mouB: 40 % cymecuaHo# mnoussl, 30 % Topda, 20 % campomens,
10 % 6uorymyca. Cmech comepxut okoino 19,7 % obuero yraepona u 2,3 % a3ota, cyuTas 1o
CyXOMY BEHIECTBY.

KoHIIeHTpanus MEKpOOPraHH3MOB 3TOM CMECH IpyHTOB cocrasisier 1,2-10° KOE/muL. CriIpbe
COEPXKHUT OTHOCHMTEJBHO OONBIIOE KOJIMYECTBO OJNMIOTPO(HBIX OaKTepwii, XapaKTepHBIX I
CYNECYaHHKOB M HHM3MEHHBIX TOp}oB. OTH OaKkTEpHH CHOCOOHBI pa3BHBATBCA MNPH HH3KHX
KOHIICHTPAIHAX a30Ta, AJIs IECYAHBIX [I0YB C XOpoueii aspaiuei.

B pesynpTaTe HCHONB30BAHAS ONMCHIBAEMOM TEXHOJOTHH H PEXHMA 0OpabOTKH, OIMCAHHOM
B IOpUMepe 2, MONydYeH KOHIMIMOHHBIA TpPOAYyKT C cojepxaHHeM Oakrepmit 1,7-10°,
BoopacTBopuMoro yriepona 690 mr u asora 78 mr Ha 100 r cyxoro BemecTBa, KOTOPhI HMEET
OITHOPOJHYIO BBRICOKOTOMOI€HHYIO CTPYKTYpy. YacTHusl mecka ObutM OTHIBTPOBAHBI TNEpEX
¢acoskoii. IIpomykT comepXHT GONBIIOE KOJIHYECTBO OHONOTMYECKH AKTHBHBIX BEINECTB,
CBOMCTBEHHLIX CAlIPOIEIIO U OpraHudeckoMmy GHOrymycy.

KoHeuHEI NpPOAYKT HCHONB30BAICA HAa IECYAHBIX IOJHTOHAX Ui OPraHHYECKOTO
BhIpalMBaHus apOy30B M JbIHb. Pe3ysbTaThl HCClEOBaHHE [0 BEIPAIIMBAHHIO OPraHMYECKOTO
HemonuBHOro apby3a mnpexacTaBieHsl B Tabnune 7. YaoOpeHHe, H3rOTOBJIEHHOE COTIIACHO

n300perenuto, Ha3BaHo «IIpoxykTom».
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Ta6mmna 7. BelpaimmBarue opraHudeckoro apoysa

VpoxaiHOCTS, + K KOHTpomo 1 |+ K KOHTpoIO 2
Ne BapuanT omnsita
T/ra T/Tra % T/ra %
1 |Kontpoms 1 17,2 - - -0,6 -3,5
2 (KonTpoms 2 (06paboTka ceMsiH BOIOI) 17,8 +0,6 +3,5 - -
3 |O6pa6otka cemsH «IIpomykrom» (1 1/1) 18,9 +1,7 +9,9 +1,1 | +6,2
4 |O6pabotka cemsn «IIpogyxrom» (2 /1) 19,4 +2,2 +12,8 | +1,6 +9
O i«
5 OpeICKHBaHKe pacTeHu#t «IIpoxykToM» 202 43 74 | 24 |+135
(2 n/ra)
(0) i «IT
6 NpHICKUBaHHe pacTeHui «IIpomykTom» 20,6 34 4198 | 428 |+157
(4 n/ra)
O6pabotka cemstH «IIpomyxrom» (1 1/T)
7 |+ ONpHICKABaHHE PACTEHHIMA 21,2 +4 +23,2 | +34 | +19,1
«IIpoxyxTom» (2 n/ra)
O6pabotka cemsn «IIpoxykrom» (1 /1)
8 |+ ompricKkMBaHHe pacTEeHHH 22,1 +4,9 +28,5 | +4,3 | +24,1
«IIpomyxrom» (4 n/ra)
O6pabotka cemsH «IIpoxykTom» (2 11/T)
9 |+ ompbickuBaHHE pacTEHHIH 22,6 +5,4 +31,4 +4,8 +27
«IIpoxyxrom» (2 11/ra)
O6pabotka cemsn «IIpomykrom» (2 n/T)
10 |+ onmphICKHBaHHE pacTEHMIA 22,8 ' +5,6 +32,5 +5 +28,1
«IIpomyxrom» (4 n/ra)
HIPOST = 0,51

OcHOBHBIE KpaTKHe BBIBOABI [0 HCIOJIE30BAHMIO IIPOIYKTA IPE/ICTABICHEI HAXE:

® MONYYeHHs BCXOJOB Ha 2 CYTOK H CO3DEBAaHMA IUIOJOB HAa 8 CYTOK paHbINE, YeM B
KOHTpOJIE;

® NOBBIIEHHE OHONOTHYECKOH aKTHBHOCTH MOYBEHHBIX MUKPOOPIaHH3MOB B 22,5 pasa, 4To
CBUJIETENBCTBYET 00 HHTEHCHBHOCTH NOYBEHHBIX IIPOLIECCOB H YIIyYIICHHH MMTATEILHOTO PEXAMA,;

® yMmeHblleHue ko3 dumpenTa BoAONOTPeONICHHA, TO €CTh KOJIMYECTBA TPYHTOBBIX BOJ Ha
dopmupoBanus 1000 kr wiogos Ha 2022 %;

® TOBBINCHHE YPOXKaWHOCTH TNpH MNpeaAnoceBHOH obpabotke cemsH Ha 9,9 %, a npu

KOMOMHHPOBaHHOM IPUMEHEHHH Ipenapara — 10 32,5 %.
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ITPUMEP 10.

BroynobpeHne HCIoONb3yeTcs IS BHIpAlMBaHHA sS0IOHEBOrO Caja Ha TJIMHACTOM [OYBE.
B xadecTBe CHIphS HCIOJB30BaICcA TOp( HU3HHHEIM C IOKasareneM KucjoTHoctH Ph=6,8.
HayannHas KOHIIEHTpal(Mss MHKPOOPTaHM3MOB B IIOPIMH CBIphA 1,5 10* KOE/Mn. KommdecTso
JurHUHA B TOpde 3,6 %, cunTas no CyxoMy BEIIECTBY.

B pe3ynsTare HCIOJB30BaHHS NPEIOKEHHOIO CIocoba H KOHEYHOIO HarpeBa Ha BTOPOM
stane 50 80 °C moay4niiu OJHOPOIHBIA MPOAYKT reneobpasHoit koHcHcTeHnuH. Koneynas obmas
KOHIIEHTPAIMA MUKPOOPraHA3MOB, KOTOPHIE IEPEILTH B COCTOSHHE aHabK03a U CIIOPOBbiE HOPMEIL,
oxo10 2,2-10° KOE/mu. [ocite gacoBKH MpOIyKT TOABEPIIIHM OXJIXKAEHHIO 40 Temneparypst 2 °C.
37O caenaHo ¢ HEbIO 3aKATHBAHUA MEKPOOPTaHU3MOB.

IIpenapar, KpoMe CBOMCTB OpraHWYecKoro yjaoOpeHHs, o0nanacT BCEMH CBOMCTBaMH
IIPHPOAHOTO aJANTOreHa, CIOCOOHOrO 3a KOPOTKOE BpPEMsl BOCCTAHABIHMBATH PAaCTEHHs MOCIE
XHMHYECKHX 00paboTOK, HeOIaronpHUATHBIX MOTOAHBIX YCJIOBHH, BKIIOYas BEIMEP3aHHs OCEBOB B
3UMHHMI nepuoj. B mepBylo odepeab 3TO CBA3aHO C IIEpexofioM oOmero yriepoaa B
BOAOPacTBOPHMEIE GOPMBI B BUI€ TYMHHOBEIX KHCIOT. Kak mokasanu MCCII€I0BaHHsA, COACPKaHAES
BOJIOPAaCTBOPUMBIX ryMartoB (cM. Tabnuuy 5) yBenuuuBaercs B JecaTkd pa3, nocrturas 0,1-1% or
CyXOro Beca yIoOpeHus.

TpexxpaTHOe HCIONB30BaHHE Ipenapara B oOmeit no3e 6 1/ra METOAOM ONPBICKMBAaHHA
JIEPEBBLEB MTO3BOJIMIIO 34 JETHHI IEPHOJ BOCCTAHOBUTH IIOAOpOaHE SI0JOHEBOrO Cajla, yTPaueHHOe
oCJIe BeCEHHHX 3aMopo3koB 2017 roaa.

Teneobpasnas ¢opma ynoOpenus cHH3Wna pacxon mnpemapata Ha 30-40% 3a cuer

HOBBIIMICHHOT'O IIPHIIAIIAHAS K JIMCTOBOH IIOBEPXHOCTH OCPECBHEB.

ITPUMEP 11.

To xe, gro B mnpumepe 9. IIpomecc NpPHUrOTOBIICHHS OrpaHMYMIIH IEPBEIM STaloOM
nepepaboTKM W TpEpBaTM [pH IOCTIXKEHMH TeMIlepaTyphl cpeabl 55 °C, mocie d9ero cpasy
¢acoBam. KoHneHTpanus )XuBbIX OaKTEpHil NIPEBLIIAIA BETHIMHY 10",

BakTepuH He ychend TNepedTd B CHOpOBEIE (GOPMBI H COCTOSHHE aHA0HMO3a, IOITOMY
MOJy4YeHHBIH TPOAYKT OBUI HEKOHOMIMOHHBIM. M3-3a IpOJOIDKAIOIIErocs AaKTHBHOIO PpoOCTa
NOYBEHHOH MHKpPO(IOPH INPOMUCXOMMIO pa3JyBaHME H Ppa3srepMETH3alMA YNAKOBOK, YTO

HCKJTIOYAJIO TPAHCIIOPTHPOBKY OHOYyROOpeHusI.

ITPUMEP 12.
Jlns cpaBHEHHS KOHEYHOTO IPOXYKTa, H3TOTOBICHHOIO C IIOMOIIBIO SIBJICHHM KaBUTAllUH H

TypOyJIEHTHOCTH, MCIIOJIB30BATACh OJHA M Ta XK€ IOCIEAOBATEIbHOCTh ONEpalMi ¥ YCTPOHCTBO,
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onucannoe B Ilpumepe 2, Bkmouas OmMHAKOBEIA cocTaB cMecH. TypOyneHTHoe COMIO MUIA
pealu3aluM ILEICH JaHHOro IpuMepa OBUIO 3aMEHEHO Ha MNPSAMOTOYHBIA KaBHTAUMOHHBIHA
CMECHTEIIb C KABUTATOPOM B BHJIE YCEUEHHOIO0 KOHYCa, KOTODPBIH 3arpoMOXIaeT moTok Ha 85 %,
CYHTAas 110 ILIOIAAH MEHMMAILHOTO ITONIEPEYHOr0 CEYEHHMS COILIA.

Hasnenvie Ha BEIXOA€e M3 Hacoca P1 6buto yBenmyeno no 11,2 Bar. CooTBeTcTBEHHO niepenan
naBnieHui Ha comie AP ysemumumics no 0,35 Bar, 9ro CBHAETENBCTBOBAIO O mepexofie paGoTHI
COIUIa B KaBHTAIMOHHBIA PEXHM OOTEKaHHI. Bo3HHMKHOBEHEHE KaBHTAllMH COIPOBOXIAIOCH
HOABJICHHEM XapaKTePHOT0 KaBHTAMOHHOro myMa. Bce octambHble mapaMerpsl MPOLECCOB
copmanami. Jlnsg momydeHus OakTepHanbHOro NpodMias O M IOCHE NPUMEHEHHS JAHHOTO
H300pETEHHs, TO €CTh IOCIE TYpOYIEHTHON W KaBUTALMOHHON 06paGOTKH, HCIIOIB30BANHCH TAKHe
MHKPOOPTraHU3MEI, KOTOPHIC TPAJHIHOHHO TECTHPYIOTCA Ha COOTBETCTBYIOIIHX IHTATEIHHBIX
cpenax:

1. Asorpukcupyromue OGaKTepHH, WIH HHUTpaTOQHKCAaTopsl, BKmouaromue Rhizobium.
IIuratensnas cpena JmoH.

2. baktepuu, cnocoGHBIC ycBaMBaTh OpraHmdeckue (GopMEI a3oTa MouBHL IIMTatensHas
cpena KAA (kpaxMan-aMMHavHBIH arap).

3. OmurorpodHsie GakTepus, KOTOPHIE XOPOIIO PacTyT Ha GemHBIX moyBax. IlutarensHas
cpena I'A (rononmsri arap).

4. ®ochopmobummsyromue 6axrepun trna Bacillus Subtilis. [Tutarensrnas cpena Iayze.

5. T'puGHas Muxpodopa, BKIIOYas MUKPOMHMIIETH, IIATaTebHad cpea Yarneka.

6. OG6mee xonuyecTBo GakTepuit. [TuTaTenbHas cpeja 3BATHHIEBA.

B Tabmuue 8 npuBeNeHBl CpaBHUTENBHBIE OKDPYTJIEHHBIE pE3yJIbTaThl IOMYYEHHBIX
KOHICHTpAlKii MHKPOOPTaHM3MOB HCXOHOTO CHIPBS, pa30aBIEHHOr0 BOAOM M NEPEMENIAHHOIO 0
COCTOSIHHS CYCIEH3HH, BIaXHOCTBIO 80 %, 0o M mocne mepepabOTKH C IOMOINBIO SBJICHHH

KaBHTaUWH U TYpOYJIEHTHOCTH.

Tabmuma 8
Hcxonuas A B
Ne Cpena CycneH3us (:/L ) TypbynentHoCTh (:/i ) Kasutanus (:/i )
topd-Boza (KOE/mn) (KOE/mn)
1. [EILIBH 3,0-10° 10 1,1-10° 12 0,2 - 10’ 3
2. [KAA 6,1-10° 20 2,2-10° 24 0,9 - 10’ 12
3. TA 7,6 - 10° 25 1,8 -10° 21 1,210’ 17
4. TAY3E 1,1 -10° 35 2,8-10° 32 4,1-10' 56
5. [YAIIEKA 3,2-10° 1.0 6,9 - 10° 0.8 1,5 10° 2.1
6. (3BSITMHI[EBA 3,1-10° 100 8,7 10° 100 7,3 - 10’ 100
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3nece BemuumHbl rl, 12, r3 (%) O3HaYalOT MPOLEHT TEX WIH HHBIX OaKTepHaTBbHBIX
COCTaBIIIONMX MO OTHOIICHHIO K OOHIEMY KOJIHYECTBY MHKPOOPraHM3MOB, Pa3MHOXCHHBIX Ha
TBEPAOH cpesie 3BAruHIEBa ¥ NpUHATHIX 32 100 % (Tabmuua §).

Ilocne TypOynentHo#t (A) m KaBHTaHHOHHOH 00paboTku (B) 5TO KOIMYECTBO MEHSAETCH,
OHAKO IIpH TypOyJNeHTHOH 0OpaboTKe NpPOLEHT OTHOCHTENBHO «OONBIIHX» OakTepHif,
KyJIbTHBHPYEMbIX Ha cpemax Ombum (azotduxcaropel) —12% um A (omurorpodrr) —21 %
IMPaKTHYECKH COXPAHACTCs IO CPAaBHEHHIO C X COJEp)KaHHEM B HadanbHOM cycneH3uu (10 % n
25 % cooTBeTCTBEHHO). B TO ke BpeMs HOoisA 3THX JXe OakTepuif pe3Ko MajaeT IoCie
KaBHTallMOHHOM 00paboTku A0 3 % u 17 % cooTBETCTBEHHO.

OIHOBpEMEHHO C 3THM JAOJIsI OTHOCHTENBHO «MENKHX» (ochopmobmmmzyromux Oaxrepuit
(cpena I'ayse) npakrudeckn He Mensiercs (35 % B HadabHO# MOYBEHHOH cycreH3un u 32 % mocie
npounecca TypOymu3anuu). OTMETHM, YTO MOCNIE KaBUTALHOHHOM 06paboTKH OHa pe3Ko BO3pacTaeT
6oiee yeM B 1,6 pasa, gocruras 56 %.

B To e BpeMs NpOLEHTHOE COAEpXKAHHEe I'PHOOB 'y MHKPOMMIIETOB NPAKTHYECKH HE
Mmensercs (¢ 1 % B ucxomauoM ceipbe 10 0,8 % moz BiusHHEM TypOyIEHTHOCTH) H MEHSETCS CHIIBHO
IOJ BIHSHHEM KaBHTAalUH, BbIpacTas BABOE A0 BeIHYHHBI 2,1 % oT 00mero KoJIm4ecTBa
MHKpPOOHOTBL.

OTO CBHAETENBLCTBYET O TOM, YTO IpelyiaraeMbiif cioco0 «MSATKOiM» 00pabOTKH MOYBEHHOM
CYCICH3HH C IIOMOIBIO 3¢dekra TypOynH3alMd MOTOKA MO3BOJIAET COXPAHHTh €CTECTBEHHBIM
IpopHIE (CIOPTPETY») IUIOAOPOAHBIX MOYB, B TO BPEMs KaK (OKECTKHE» DPEXHMBI BO3ICHCTBHS,
OCHOBaHHEIC Ha ABJICHHHM KAaBUTAIlUH, 3HAYMTENHHO A€(POPMHUPYIOT €ro, YHUUTOXKAA OTHOCHTEIHLHO
6onpmue OakTepuu ¢ pasMepamMu 3—10 MKM H KyJIBTHBHPYS MEIIKHE C pa3MepaMu 1-2 MKM.

IMosiBNIeHHE KaBUTAIIMK CONPOBOXKAAIOCH IOABICHAEM XapaKTEPHOTO KaBUTAIHOHHOTO LITyMa.
Bce ocranbHBle mapaMeTpel INPOLECCOB COBHANayid. B To e BpeMs NaTeHTyeMBId crmocol ¢
HCIIO/IB30BaHHEM IIPEIAracMbIX MATKHX PeXHUMOB 00paboTKH cpelibl ¢ MOMOIIBIO TYpPOYJI€HTHOCTH
YBEJIMYHBACT JOCTYNHOCTh IIOJNE3HBIX KOMIIOHEHTOB IUIOAOPOJHBIX II0OYB, YBEIHYMBAs
3GQPEKTHBHOCT HCIONB30BaHUA KOHEYHOTO NPOAYKTA TAKXKE H B KA4eCTBE MHHEPAILHOTO
OpraHudeckoro 6uoynoOpeHus.

IlpeuaraeMele pa3IMUHBIC aCIEKTH MATEHTYEMOro H300peTeHus Hanbolnee 3 HeKTHBHEI [yIsA
BOCCTAHOBJICHHA IUIONOPOAMA  IIOYB, OOCTHEHHBIX  NHTATEIHHBIMH BEIECTBAMH,
MHKPOOPraHH3MaMH B pe3yJbTaTeé MHTECHCHBHOTO HMCIOJB30BaHHS YIOODEHHH M SIOXMMHKATOB,

NOATOIICHUA ITOYB H T.II.
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ITPUMEP 13.

C uenvio yBenHMdYeHHs YPOXKAHHOCTH M BOCCTAHOBJIEHMS IUIONOPOIMS 3arps3HEHHBIX
XUMHA3aHeH MOYB HCIONL30BAIH OHOYHOOpEHHE COrllaCHO H300PETEHHIO NIPH BHIPAIIABAHMH COH
copTa «Aparra» B YCIIOBHAX OPOIIAEMOTO 3eMIIEIECIIHS.

Murkpo6rora B mouBe moJ IMOCEBHI MOYTH OTCYTCTBOBANA M HAXOIUTCS HA HHU3KOM YPOBHE
10-10° KOE. Kommuectso ryMyca mod4sbl He mnpeBbmmaer 1,2 %, YTO HEAOCTATOYHO I
3¢ heKTUBHOTO BHIPAIIIHBAHHS COH.

it yBend4YeHHs: MPOM3BOJAMTENHLHOCTH BBIPAIHBAHMA COM HCIONB30BAIM ILIOAOPOIHBIA
OpraHMYeCKH# TPYHT YEPHO3€MHOr0 HpoQuis mocie BHIPAIWBAHHUSA COM TAKOTO JKE€ COpTAa B
MIPOIILIOM TOY.

KomayecTBo asordukcupyromux my3bIpbKOBEIX OakTepuit Rizobium B 3roif mouse
Haxounoch Ha ypopHe 8 - 10°. Obmee KOIMYECTBO MHKpoGHOTEl 6BUTO He Hmke 10°-10°,
yriepona — 12 %, asora — 6onee 2,5 % no cyxoMy BemecTBy. To eCTh IOTEHIMAIBHOE ILIOAOPOIHE
TaKo# II04BHI OBUIO 09EHH BHICOKO.

ITocne oOpaGOTKH 1O NpPEIVIONKEHHOM TEXHONOTMH ObUT MOMy4eH BEICOKOKAYECTBEHHBI
IPOAYKT C 6aKTepHaTbHEIM IPOQHIIEM C IPEHMYILECTBOM B CTOPOHY a30TGHKCHPYIOIHX GaKTepHit
Ha yposre 2-10° um kommuecTBOM BOAOPAacTBOPHMOro asora H yriepoza 120Mr m 570 Mr

COOTBETCTBEHHO, IO CyXOMY BEIECTBY.

Pesynbratel HccnenoBaHHH JEHCTBHS IIONYyYEHHOIO OPraHHYECKOro OGHOyIOOpeHHs

IIpEeJICTaBJICHEI B Ta0HIE 9

Tabmumna 9. ITokxasarenn a3oThuKCHpyIOLIEH ClIOCOGHOCTH H IPOAYKTHBHOCTH

pacTeHHii cou copTa Aparra.

Macca Macca Ypoxaii-
, [Ipupocr,
BapuanTs! KITyOE€HBKOB Ha | KI[yOEHBKOB | HOCTb, o
1 pactennue, r Ha 1 ra, Kr /ra °
1 |O6paborka Bomoii (KOHTPOIIE) 0,10 66,0 18,1 0
2 |O6pabotka cemsH «IIpogykrom» (1 /1) 0,26 171,6 19,8 9.4
3 1%-# pactBOp «IIpoayKTay o BereTaluu 0.45 317,0 20,5 133
(2 HacTOAmMMUX JTUCTOUKA)
O6paboTtka cemsH «[Ipogykrom» (1 /1) +
4  |1%-it pactBop «IIpoxykTa» mo Bereranuu 0,65 432,0 20,7 14,4
(2 HacTOAImMUX JTUCTOYKA)
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IIpoBenieHHBIE HCCIIEOBAHMS YCTAHOBHIIH, UTO IIPHMEHEHHME NIPEIOKEHHOTO 6HOyI06peH s
CYIIECTBEHHO BIHMSET Ha ypOXKalHOCTh, HOPMHPOBaHHE KOJIMYECTBA KITyOEHHKOB M MX MAaCCHL

Tak, obpaGotka cemsH «IIpoxyxtoM» (1 1/T) + ompeickuBaHME 1%-M pacTBOPOM
«IIpoaykra» mo BereTauy (2 HACTOALIMX JIMCTOYKA) IPHBENH K IPHPOCTY MACCHI KTyOeHBKOB Ha 1
pacrenne 10 0,55 r mo cpaBHEHHIO C KOHTpPOJIEM, a Macca KIyOeHsKOB Ha 1 ra BeIpocia Ha 366,0
Kr/ra.

ITpupocr ypoxas o OTHOIIEHHIO K KOHTPOJILHEIM pe3yibTaTaM Kosebaics ot 9,4 1o 14,4 %,
9T0 B IEpecYyeTe Ha 3JKOHOMHMYECKHE @OKa3aTelId JaeT OPHEHTHPOBOYHO 10-15 rpusen

JOTOIHATEILHOM NPUOLLIH Ha KQXIYIO TPHBHY, BIOXKCHHYIO B OPraHHYECKOe YA0OpEHHE.

ITPOMBILUIEHHA SI TIPUMEHUMOCTD

IIpoBenenHsIe HCCE0BAaHMS TIOKA3EIBAIOT, YTO, HCXOMA M3 COCTOSHHS II0YBBI, BUJA H COpTa
pacTeHMs, TCXHOJIOTHH €r0 BBHIDAIMBAHHA H T.N., NpejlaracMoe H300pPETEHHE I03BOJSET
no100paTh COCTaB KOMIOHEHTOB HCXOZHOTO CHIPBS, ONTHMH3UPOBAB CHOCOOHI €r0 IPHMEHEHHS
A TOCTH)KEHHS KOMMEPYECKH 3Ha4YMMOro IIPOMBIILICHHOTO IpHMeHeHMs. I[laTeHTyemas
TEXHOJIOTUA OCOGEHHO aKTyalbHa B COBPEMEHHBIX YCJIOBHSX HA HCTOLICHHBIX HEPAIMOHAILHBIMH
CeBOOOOPOTaMH, XMMHYECKH 3arpA3HEHHBIX 3eMJISIX, B YCIOBHAX IPHPOIHBIX KATAKIH3MOB B BHIIE
3aCyX H BHE3aIIHBIX 3aMOPO3KOB, MNIO0AIFHOI0 MOTEILICHHS Ha ILIAHETE.,

ECTeCTBEHHOCTE M OPraHHYHOCTH NpPEIJIaraeMbIX TEXHHYECKUX DEMICHHH MO IOIYYECHHIO
XKHUJIKOFO OPraHAYECKOro 6HOyJOOpeHHs W ero JalbHeMInero NpMMEHEHHs 3aKIIOYacTCs B TOM,
YTO, HEPEHOCH HE3HAYMTEIHLHOE KOJIHMYECTBO IUIOJOPOAHON MOYBBI C OJHOTO MECTa Ha JIPYroe,
MOXHO BOCCTAaHOBHTH IUIOJOPOAME H MOBBICHTh YPOXXKaHHOCTh Ha GOJBIINX IUIOMAIX 32 KOPOTKOE
BpeMs ¢ MUHHMAJIBHBIMH TPYAOBBIMH H MaTe€pHAIbHBIMH 3aTpaTaMu. BaXkHO Tak)Ke OTMETHTh, 4TO
IPAMEHEHHE  IIOJYyYEHHOTO  COMNIaCHO  HM300peTeHHI0O  OHOYNOOpEHHS  OLpPEAEICHHOIO
MHUKPOOHOTHYECKOTO IIOPTpPETa INPHBOAUT TAaKKE€ K PEAILHOMY CHIDKEHHIO HCIOJIB3yEMBIX

repOunuoB U GyHrHIMA0B 10 30 % OT peKOMEHIOBAHHBIX JI03.
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®OPMYIJIA U30BPETEHUA

1. Cnoco6 momyuenns XHUAKOTO OPraHAIECKOro GHOYNOGPEHHs Uls MOYB W/HIM PacTEHHA,
3aCEJICHHOr0 NPHPOJHBIMH IOYBCHHBIMM MHKPOOPraHH3MaMH, COEPXKAlIWi  ClIeIyIoNmyIo
HOCIE€A0BATENbHOCTD ONEpaIlHii:

a) MOATOTOBKY, COPTHPOBKY M M3MENbYCHHE NOPLMH HCXOAHOH ryMyccosepiaimeif MOYBBI
WM CMECH MOYB, IO KpaiHeH Mepe OllHa M3 KOTOPHIX SABIIAETCS T'yMyCCOAEpIKalleH, mpudeMm
yKa3zaHHas [0YBa HJIM CMECh IOYB MMEET IOJIE3HbIE KOMIIOHEHTHI, BKIIOYAIONIME OPraHMYeCKHit
yriepon B xonupdecTse He HIKe 10 % u opranmdeckuii asor He Hinke 1 %, paccUMTHIBas IO CyXOMY
BEIIECTBY, & TAKXKE KOJOHHH MPHPOIHBIX OYBEHHBIX MUKPOOPTaHH3MOB, KOHIICHTPALMS KOTOPEIX
B 3TO# IOYBE MJIM CMECH [IOYB COCTaBsgeT He MeHee 10* KOE/mu;

b) mepeMemuBanHe H3MENBYCHHON MOPIMH YKa3aHHOM IIOYBHI MIIM CMECH IOYB C BOAOH H
MOJy4YE€HUE BOJHON CYCIICH3HH;

C) CO3JaHME TeKyd4ero IIOTOKA YKa3aHHOM BOAHOM CYCHEH3MH B  3aMKHYTOM
HpOCTpaHCTBE 6€3 AOCTYIa KHCIOpoa; ’

d) mukmrdecKyio 06paGoTKy CO34aHHOTO TEKy4ero IOTOKA BOJHOM CYCIICH3HH B 3aMKHYTOM
IpocTpaHCTBE ©6€3 1OCTyma KMCIOopoJa TypOYIM3HPOBAaHHEIM BO3JECHCTBHEM B DEXHME,
MCKIIOYAIOMEM KaBHTAlMIO W O0ECHEYHMBAIOIEM B pe3ylbTare TypOYJIEHTHOTO TPEHHA H
CIBUIOBBIX HANpSIKEHHH B IOTOKE NabHEHINEe H3MENbUYCHHE TBEPABIX YACTHI] H PaBHOMEPHEIH
HarpeB Bcero obbema o6paGaTeBacMOM Cpeabl CO CKOPOCTBIO pOCTAa TEMIIEPAaTypHl, He
IpeBBIIAIOMIEH 2 rpaJ/MUH; yKa3aHHAs IMIJIHYeCKas 06paboTKa BKITIOUAET IT0 MEHBIIEH Mepe JBa
9Tamna, IEPBEIH 3Tan U BTOPO# 3Tal, IPH 3TOM

HepBEf dTan ofecneyMBacT Ha4albHEIA HarpeB oOpabaThiBacMOM Cpefbl, H3BICYCHHE
YrI€poAa M a30TCONCPXKAIMMX BEINECTB M3 OJTOH Cpembl, IEPEeBON JTHX BEMECTB B
BOIOPacTBOPHMEIE (OPMEI M Kak pe3y/bTaT MONYdeHHE OAHOPOIHOH 06pabaTeiBaeMoi cpefnl ¢
BOJIOPaCTBOPHMBIM  YTJIEPONOM H  a30TCOJAEPXKAIIMMH  BEIIECTBAMM, OOECIEUMBAIOLIEH
PasMHOXCHHWE KOJIOHMHA INPHPOAHBIX HOYBEHHBIX MHMKPOOPraHH3MOB, HAaXOQAIIUXCA B
obpabarsiBacMoii cpejie, H IIPH JOCTHXXEHUHA KOHEYHO# TeMIepaTyphl Ha IIEPBOM 3Talne yKa3aHHOH
00paboTKH, 3aBHCAImMEH OT BHIOBOIO COCTaBa NPHPOAHBIX MHMKPOOPraHW3MOB, MMEIOIMXCS B
HCXOJTHOH TyMyCCOJEpXKallell TOYBE MM CMECH II0YB, 0OECIeUMBaeTCs Pa3sMHOXEHHE II0 CYTH
BCEX BHIOB KOJOHMH MHMKPOOPTraHM3MOB, HMEIOUIMXCA B MCXOJAHOM BHIOBOM COCTABE, 0
KoHUeHTpanumii, npepsmaommx 102 KOE/mi, a Takoke PaBHOMEPHOE 3acelCHHE OHOPOIHOM
00pabaTsBacMOl Cpeflbl C BOZOPAaCTBODHMBIM YIJIEPOJOM M Aa30TCONEPXKAIMME BEIIECTBAMH

STHMH MHUKPOOPraHH3MaMH; a
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BTOpO# 3Tan obecrieunsaet AaIbHEHINee HarpeBaHAe OTHOPOAHOM 06pabaTeiBaeMoi Cpe/Bl U
JaTbHEHIES H3MENbYCHHE TBEPIbIX YaCTHI, HAXOMAIMXCA B HEW, NPHBOIA B PE3yNbTaTe K
3aKaJMBaHUIO BCEX BHIOB IIPHPOJHBIX HOYBEHHRIX MHKPOOPTaHM3MOB, HAXOIAIOUXCS B
OHOpOAHO# 0GpabaTeIBacMoOii cpejie, MEPEXOA STUX MHUKPOOPraHM3MOB B COCTOSHHE aHabmHo3a M
CcriopoBbie OpPMBI ¥ M3MENBUCHHIO TBEPIBIX YaCTHI{ B 3TOH Cpele 10 pa3MepoB B mpexenax 10—
50 MxM; 1

€) BBIBOJ OIHOPOIHOH 0GpaGOTaHHOM CPeABbl M3 yKa3aHHOTO 3aMKHYTOIO HPOCTPAaHCTBA
NIOCTIe 3aBEPHICHHMSA BTOPOrO0 3Tana C IOCHCAYIOIMM OXJIaXIACHHEM, IONydas B pe3ylbTaTe
KOHEUHBIH MPOAYKT B BHJC XHIKOIO OPraHMYeCKOro GHOYNOGpEHHS JUIA NOYB W/HIH PacTeHH,
IPHTOAHOr0 JUis (acoBKM M JUIMTENLHOTO XpaHEHHs, KOTODHIA COMAEPXHT YTIEpOx H
a30TCONICPXKAIME BEINEeCTBA B BOAOPACTBOPUMBIX (GoOpMax, TBEpAbIE YaCTHLBI C pa3MepaMH B
npenenax 10-50 MkM, a Takke paBHOMEPHO 3acCeJICHHEIE B 3TOM YAOGPEHHH KOJOHHH 3aKaJICHHBIX
IPHUPOJHBIX NOYBEHHBIX MHKPOOPIaHH3MOB IO CYTH MCXOIHOTO BHIOBOTO COCTaBa, HAXOAALIMXCA
B COCTOSIHMH aHaGH03a M CIIOPOBEIX (hopMax B KoHIeHTpauusx 6onee 107 KOE/mu.

2. Cnoco6 mo m. 1, B KOTOPOM KOHEYHAs TeMIepaTypa Ha4dalibHOTO HArpeBa OXHOPOIHOM
0bpabarbiBacMOM Cpe/Ibl Ha IIEPBOM 3Talle HHKIMIECKOH 06pabOTKH IIPH BBIIOIHEHAH orepanuy d)
cocrasisieT nopsaka 50 °C.

3. Crocob6 1o m. 1, B KOTOPOM KOHEYHasi TeMIleparypa JalbHEHIIEro HarpeBa OXHOPOIHOM
oOpabarbiBaeMOll Cpefibl Ha BTOPOM JTane €€ LAKIMYECKOH OOpaGOTKM, IpPH BHIIONHEHHH
onepanuy d), HaxoUTCA B Ipeenax npubmsurenasHo ot 50 o 80 °C.

4. Cnoco6 1o 1. 1, B KOTOPOM OXJIXKAECHHE IIPH BEIIONHEHMH ONEPALHMH €) OCYIIECTBISIOT B
auanasone temueparyp ot +40 °C mo -4 °C.

5. Crioco6 1o 1. 1, B KOTOPOM B Ka4€CTBE HCXOQHOM I'yMyCCOAepKaIesf OYBLI HCIIOIB3YIOT
MOYBY, BBIOPaHHYIO M3 TIDYNIIBI, cocTosimiedl M3 Topda, JECHOHW MOYBHI, CANpONENH, MOHHBIX
OTJIOXKCHHH NPECHOBOAHBIX JIMMAHOB M 03€p, BOZOPOCIEii, GHOryMyca, 4epHO3EMa, cepo3eMa M
JICOHApIHTA.

6. Croco6 mo 1. 1, B KOTOpPOM IONy4YaloT KOHEYHHIH NMPOXYKT reneobpasHoil (OPMBI mpH
YCTIOBHH HCHOJIb30BaHMS HCXOXHON IyMyCCOAEpKalllel NMOYBEI MJIM CMECH IIOYB, COAEpKallei
JUTHUH B KOJMYeCTBE Oojiee 2 %, pacCUMTEIBas IO CyXOMY BEIECTBY.

7. Cioco6 mo m. 1, B KOTOPOM IOJyYaloT KOHEYHEIH TMPOAYKT, conepxamuii Goxee 0,1 %
TYMHMHOBBIX BOXOPAaCTBOPHMEIX KHCIIOT IIPH YCJIIOBHH HCIOJIb30BaHHH HCXOJHOM ITOYBHI HJIH CMECH
I104B, COZiepiKaleii ryMmyc B KonudecTse Gonee 3 %.

8. Cmoco6 mo m.1, B KOTODOM IPHPOAHBIMM MOYBEHHBIMH MHKPOOPTaHH3MAaMH,
NEPEXONAINMMH TIPH 3aKaJMBaHHH B COCTOSHHE aHabHO3a H CIIOPOBBIE (OPMEI, SBISIOTCS

MHKPOOPraHU3MBI, BHIOpDaHHBIE M3 TPYNNbI, COCTOSAMmEN W3 a30TQUKCHPYIOMHMX OakTepwil THIA
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Rizobium, Gaxrtepuii, ycCBaMBAIOIIMX OpraHHYECKHH 30T MOYBHl  THIA Azotobacter,
docdopmobmmsyromux Gaxrepuii Tana Bacilus Suptilius, onﬁmTpO(bHLD( GakTepwii, pacTymux Ha
00eIHEHHBIX OYBAX, H IPHOHON MEKPO(IIOPHI, BKIIOYAS MUKPOMHLETEL.

9. Croco6 0o 1.1, B KOTOPOM HEKIMYECKYIO 06paboTKY, OCYIIECTBIIAEMYIO IPH BHIIOJHEHHH
omepamuu  d), NpoBOZAT B 3aMKHYTOM KOHType 6e3 AOCTyma KHCIOPOAa, coieprKaleM
BEPTHKANBLHBI NAIHHAPHYECKHH pe3epByap, HAcoC C 3JIEKTPONPHBOLOM, INOAKIIOYEHHBIH K
HIDKHEH YacTH [WIMHAPHYECKOTO pesepByapa, M CpPEACTBO TypOyIH3auMH, MMeomee
TypOYJIEHTHOE COILIO, YCTAaHOBICHHOE NOCIE HACOCA H TAHIEHIMAIBHO NOAKIIOUEHHOE K BEpXHE#H
HacTH LWIHHAPHIECKOrO pe3epByapa, MpPUYEM DEXHMM TypOyJIH3HPYIOMIEro BO3JEHCTBHA Ha
00pabaTsBaEMyI0 cpefly, MCKIIOYAomeldl KAaBHTAIMIO W HOSBIEHHE 3aCTOMHBIX 30H B TAKOM

3aMKHYTOM KOHTYpE, 00€CIIeqUBAIOT IIPH COOMIOAEHHH CIIEAYIOUHX TPEX YCIOBHIA:

0,1 Bar <AP <0,2 Bar (1)
01" < N <025 @
Kr Kr
Ti=T=...... T 3
rae AP = (P—P,) — nepenan aaBnenwii 1o u nocie TypOyIEHTHOTO COIIa (Bar),
N = % — YAeNbHAas 3HEProeMKOCTh Nporecca (KBt/kr),

N — MomHOCTS 35EKTpONpHBOAa Hacoca (KBT),

M — maca o6pabaTsiBaeMoii Texyudeii cpemsl (KT), B

Ty, Tz ... Ta — Texymas TemnepaTypa HarpeBa B TOUKAX H3MEPEHHS, PacIIpeleeHHbIX IO
HapYXHO# MOBEPXHOCTH BEPTHKAILHOTO HMIMHIPHIECKOTO pe3epByapa, CiIyXamas /Ui KOHTPOs
PaBHOMEPHOCTH HarpeBa BCero o6bema cpejibl, 06pabaThiBaeMOl B 3aMKHYTOM KOHTYPE.

10. J)Kunxoe opranmyeckoe 6uoyn0GpenEe Aist OYB H/MIIM PacTEHHUH, TOJyYE€HHOE CIIOCO00M
1o mn. 1-9, conepxaliee BOXOPACTBOPHMEL 30T H BOJOPACTBOPHMEIH YIIEPOL, TBEP/Ible YaCTHIIHI,
HMEIOIHE pasMephl B npenenax 10-50 Mk, a Taxxke paBHOMEPHO 3acellEHHBIE B 3TOM yH0OpeHHH
3aKaJICHHBIC NPHPOIHEIC IIOYBEHHbIE MHKPOOPTaHHM3MEI IO CYTH HCXOZHOIO BHJIOBOTO COCTAaBa,
KOTOpBIC HAXOIATCS B COCTOSHHM aHabHo3a H CHOPOBHIX (OpMax B KOHIEHTPAIMIX,
npessmnatomux 10’ KOE/mu.

11. BuoynoGpenne mo mn. 10, B KOTOpOM coaepxKaHHe BOJIOPaCTBOPHMOI'O a30Ta COCTAaBJISIET
He MeHee 40 Mr, a ColepXaHHME BOAOPaCTBOPHMOTO yriepoia — He MeHee 470 mr ma 100 T
610y 06 pEHHs, PACCUMTHIBAA [0 CYXOMY BEIIECTBY.

12. Cooco6 06paGoTku mOYBbI, CEMSAH PacCTEHHH WM CaMHX pacTeHH# C HCIOJIB30BaHHEM
XKMJIKOTO OpPraHM4ecKoro OHOymOOpeHHs, 3aKIOYAlOIMICS B TOM, YTO B HCXOIHOE JKHIKOE
opraHH4eckoe GHOyn0OpeHue, NOIyYeHHOe CONacHo crnocoby mo mim. 1-8, NoGaBIsIOT KHUIKOCT

A H3MENBYCHHYIO CYXYIO IPHPOAHYIO IIOYBY, YMEHbHIAsA KOHIEHTPAIMIO MMEIOIIAXCS B HEM
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3aKaJICHHBIX [IPHPOJHBIX [IOYBEHHBIX MHKPOOPraHH3MOB, HaXOUIIMXCA B COCTOSHHH aHaOHo3a M
CIOPOBBIX (OpMax, 10 KOHLEHTPAIHii, MPEBHIIAIOMKX 10* KOE/mn, u oOpabaThBalOT MOYBY
TakKAM OHOYZOOpEeHHEM B IIPEIIIOCEBHONH HJIA TOCEBHOH IEPHOA WM 00pabaTHIBAIOT TaKHM
610y 106peHrneEM CeMEHa PaCTEHUI M CaMH PacTEHHS B IIPOLECCE HX BETETAIlHM JI0 YOOPKH ypoxKas.

13. Cnoco6 mo m. 12, B KOTOPOM IS YJIyYIIEHHWS YPOXAAHOCTH KOHKPETHOM KYJIBTYpBI
pacTeHuH KXHIKOE OpPraHHYecKoe YAOOpEHHE MOMYYalOT C HCIIOJIb30BAaHHEM B Ka4eCTBE HCXOIHOM
IUTOJIOPOJHOM HOYBHI IIOYBY, B3ATYIO € IOJI, HAa KOTOPOM 3Ty XK€ MMM HOAOOHYIO KYJIBLTYpy
pacTeHHUs BBHIPAIMBAIN B IIPEABIAYINAE IEPHOIE BpEMEHH.

14. Cnoco6 no m. 12, B KOTOpPOM JUIi NOBBHINIEHHSA IUIOAOPOAMS OOEJHEHHON ITOYBBI
HCTIONB3YIOT JKUAKOE OpraHuYeckoe OMoynoOpeHHe, NOMyYeHHOE C HMCIIOIb30BAHHEM B KayecTBE
UCXOMHOA MOYBHI IJIONOPOJHYIO IOYBY TAKOTO )K€ THINA, YTO H oOeJHEHHas IOYBAa, B KOTOPYIO
BHOCAT yKa3aHHOE yaoOpeHue.

15. Cnoco6 mo m. 12, B XOTOPOM Ul BOCCTAHOBIECHHS IUIOJOPOIMS IOYBHI MECYAHOIO M
CyNECYaHOro Mpo(HIsA HMCHONB3YIOT JKHUAKOE OpraHHYecKoe OHOYHOOpEeHHE, IIONYyYEHHOE C
HCMOJIb30BAHHEM B KayeCTBE OCHOBHOTO KOMIIOHEHTa CyNeCYaHyI0 IHO4YBY, HAaCeJIECHHYIO

OJIMIOTPOHEIMA GaKTEPUAMH.



	Bibliographic data
	Abstract
	Description
	Claims

