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Yuennle yie nasHo OOpaTHAH BHH-
MaHHe, 4TO MeXJy BeAHYHHOR ypomasn
H AefiTeJbHOCThIO MHKPOOPraHHIMOB Cy-
mecTeyer tecHas cBfasb. OaHako JAHiNb
CPaBHHTENIbHO HEAABHO HayKe CTaJH H3-
BECTHBl METOALI HCMOAL3OBAHHA MHKpO-
OPraHMaMoB AJAA NOBHILCHHA YPOXKas.
B knure obobmen Goabluoir SKcnepw-
MEHTANbHEIN  MAaTepHal, noJy4yeHHblfl
aBTOPOM, & TaKKe JLaHHble ApPYrHX yue-
HBIX, paGoTaloOMWKX Hal H3YUEHHeM 3TOf
npobieMsl KaKk y uHac, Tak W 3a rpa-
AHIEH,

B kuure mnokasano pasnooGpasnoe
sHavexHHe OJR pacTeHHA MuKpodaopHl,
KOTOpas pasMHOMAeTcs Ha NoBepxXHo-
CTH KOpHelt H. HaJX3EMHBIX OpPraHoB, a
TAKAKe BAHAHHE 3TOH MHKpODAOPH Ha
HEKOTOpHe  [POLECcCH, NpoTeKalouiHe
NpH XpaHenHH H nepepaboTKe pacTH-
TEJLHOrO CHIPLS, paccMaTpHBaIOTCA CMO-
COGHl HCMOJIL30BAHHA MHKPOOPraHH3MOB
AdA YAy4IIeHHA YCAOBHH NMHTAHHS pac-
TEHHHA, CTHMYJSAUHH HX pocTa, ycHje-
HHSL SHEPTrHH TNpopacTaHHs ceM#AH, 3a-
ILHTBL OT (PHTONATOTEHHBLIX TPHGOB M Ap.

Kunra paccunrana na MuKpoGHOMO-
roB, arpoXHMHKOB, arpoHOMOB, ¢HTO-
narosoros, paGoTHHKOB JabopaTtopuil
CeMeHoBeeHHS.

Bce samewanuss W mnoxenanus npo-
CHM HanpaBiadaTe no ajapecy: JleHuH-
rpag, JI-FBE-. Hesckuft np., 28, ornene-
Hie nagateascrsa «Koaocs,
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NPEAMCINOBMUE

B nocranoBaenuu oktabpbckoro (1968) Ilaemyma LIK
KIICC ormeyaercs, 4To Ha COBPeMEHHOM 3Tane B YCKope-
HHH TeMIOB Pas3BHTHA CeJbCKOro X03fHCTBAa BaxKHasd poJb
NPHHALIEKHT HAYKe.

Opna u3 BaXKHeHIIHX 3a7ay CeJbCKOXO035HCTBEHHOM HAY-
KH — BCECTOpPOHHee H3yUeHHe YCJOBHH, BJAHAIOMHX HA Npo-
AYKTHBHOCTbL pacteHuil. Cpean 3THX ycaoBHH DoJblias podab
NpHHALJIEKHT MHKPOOPraHHsMaM.

Muxkpodaopa pacreHHii COCTABJAET HEOTHEMJEMYIO
yacTh BHEIIHeH cpelbl, ¢ KOTOPOH B3aHMOJMEHCTBYIOT pacTe-
HHUSl. Ta MHKpo(dJiOpa BJAHAET Ha XKH3HeAesiTeJbHOCTL pac-
THTEJbHOrO OpraHu3Ma Ha MNpPOTSKEHHH BCEH BererauuH, a
BIOCJICACTBHH — HAa IMPOLECCHl, MNMPOTEKAlolKHe [PH XpaHe-
HHH HJH nepepaGorke ypomkan. [lo nocieaHero BpeMeHH
NpH BHIAICHEHHH 3HAYeHHA MHKpPO(JIOpPH B KH3HH PAaCTEHHH
OCHOBHOE BHHMaHHE YAEJAJOCh NOYBEHHBIM H pH3ochepHBIM
MHKpOOpraHuamMam, a Takike 3HAO(QHTAM, ABJIAOIIHMCA
CHMOHOHTAMH pacTEeHHH.

3HauHTebHO MeHbIlIe HccsefoBaHa MukpodJopa no-
BEPXHOCTH B3J0POBBLIX pacTeHHH, 0co0eHHO HX Hal3eMHBbIX
opraHoB. IDNHGHTHEIM MHKpPOOpPraHH3MaM, HasBaHHe KOTO-
PBIX MPOHCXOAHT OT TPEYecKHX CJOB el — IOBEPXHOCTb H
@uTov — pacTeHHe, He NpHAABAJH OOJLUIOro SHAYEHHA, TaK
KaK CYHTAJH, YTO HX MPHCYTCTBHE HA PacTEHHAX HHKak He
BJHAET Ha MKH3HEHAesTe/NbHOCTb NOCAeJAHHX H UTO HX COCTaB
orpaHuvyeH HeMHOrHMH BHAamH. Mexay Tem cocyliecTBoBa-
HHE pacTeHHH W MHKPOOPraHH3MOB MOIJVIO COXPaHATbCHA Ha
NPOTHKEHHH AJHTENBHOTO BPpeMeHH TOJbKO OGJarofaps Bbl-
paGoTKe v HHX B3aMMHBIX npHcnocoOJeHHil: 3e/leHble pacre-
HHA CO3Jal0T OpraHHYECKOe BellecTBO B npollecce GOTOCHH-
T€3a 3a CYeT BO3JyXa, BOJBI, COMIHEUYHOH 3SHEPrHH H MHHe-
PanbHBIX COeIHHEHHH NMOYBBI, & MHKPOOPraHH3Mbl B MOAaB-
Jsomem OoJbIIMHCTBE NMUTAIOTCA 3a CYET roTOBBIX OpPraHH-
YeCKHX COeAHHEHHH (MepTBbIX PAaCTHTEJNbHLIX OCTATKOB M
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BbIJI€JIEHHH KOPHEBLIX H HaJ3eMHbIX OpPraHoB BereTHpYIO-
IIHX pacTeHuit). B 10 e Bpemsa, pasMHOXKasICh HA TOBEpX-
HOCTH DAacTeHHH H OKONO KOpHeH, MHKPOOpraHu3Mbl mnpe-
BpallaloT HeNOCTYNHble AJAA MHTAHHA pacTeHHH BellecTsa
nouBbl H YHOOpeHHIl B pacTBOPHMbIE, BBIAENAIOT CTHMYAATO-
pBl pocTa H Ap.

CaoilicTBa, NpHcylllHe pasHbM BHAAaM MHKPOOPraHH3MOB,
BeCbMa pa3JHyHbl, PasaH4YHO H MPOABJEHHE ITHX CBOHCTB
B H3MEHAWIUIHXCA YCJAOBHAX BHeumHell cpeant. Mukpodaopa
KOpHeH W HaJ3eMHBIX OpPraHOB OTHOCHTCA K TaK HaspiBae-
MOl HOpMaJbHOH MHKpoduJiope, BCerjia COnyTCTBYIOMIEH 3J10-
poBeiM pacrenusiM. OaHako B HEKOTOPHIX clyuasdx He HC-
KJII0YeHa BO3MOXHOCTL MPOSIBJeHHs1 BpejHOro JAeHCTBHA
HopMaJabHON MHKpo(dJopel. IlpH onpeaeneHHLIX YCJIOBHAX
(B yacTHOCTH, nMpH ocnabjeHHH opraHu3dMma) paja ee npen-
cTaBHTeJell MOryT BhI3bIBaTh 3a00J1eBaHHS.

B macrosuee Bpemsi Bce OoJblie pacKpbiBaeTcs MoJies-
Hasi poJib MHKpodJopel, conyTcrByomeil pacrenuam. Cyur-
HOCTb MOJIE3HOr0 BJIMSIHHA MHKPOOPraHH3MOB Ha pacTeHH:
H3yueHa JdaJNeKo He J0CTaTO4YHO, HeCMOTpPS HA TO, YTO OHO
npeacrasiaser OOJBLION HHTEpec H HMeeT MNpakTHYECKOe
3HAYEHHe.

Jlnsi HCnosib30BaHUA B NPAKTHKE HACEAAMIHX pacTeHHd
MHKPOOPraHH3MOB HeoOXOJHMO TpeK[e BCero 3HaTb OHO-
Joruyeckne ocoGeHHOCTH OTAeJbHBIX BHAOB, XapakTep Bbl-
JeJseMbIX HMH NPOAYKTOB o6MeHa (BHTAMHHOB, aHTHOHOTH-
yecKMX BellectB, HaGopa QepmeHToB H np.). Ha aroi
OCHOBE MOKHO MOHATH B3aHMOCBA3b MHKPO(JIOPE! C pacTeHH-
€M, 4 3aTeM HCMOJIb30BATh 3TH 3HAHHA IJA YJAYYIIEHHs yc-
JOBHII pocTa H pasBUTHS pacTeHHil (ycHJeHHe 3SHepPruu
npopacTaHus ceMmMfH, yJydlleHHe YCJOBHH NHTaHHA pacTre-
HUH, NMOBBIIIEHHE YCTOHYHBOCTH K 3aboseBaHHsiM H JAp.) H,
c/eIOBATEJNbHO, S TIOBBILUEHHS HX NPOAYKTHBHOCTH.

B KHHre npuBoAATCsl JaHHble O CBOHCTBax pasHLIX BH-
0B MHKPOOPraHH3MOB, O POJH KOpPHeBOif H 3NHGHTHOI
MHKpPOGJIOpEl B XKH3HH pacTeHuil, 0 NyTAX ee HCIOJb30BA-
HHA M YycaoBHAX, OaaronpHATCTBYIOUIHX IPOSIBJACHHIQ ee
NMOJIe3HBIX CBOMCTB KaK NMPH BO3JEHCTBHH Ha KHBOE pacre-
HHe, TaK H npu nepepaboTKe PaCTHTEJNbHOrO ChIPbs,
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MUKPODIIOPA HAA3EMHBIX
OPrAHOB PACTEHMH
(DUNNOCDEPHI)*

PACNPOCTPAHEHME
MHKPOOPTrAHH3IMOB
HA 3ENEHbLIX PACTEHMAX

Bnepewie B 1903 r. Byppu (R. Burri) o6uapyxua, 4to
gejleHble 9acTH pacTeHuit o6uAbLHO 3acedeHbl MHKpodopoit.
B cMBIBaxX C JAHCTbEB pasJHYHBIX paCcTeHHil OH Hames Ha
1 2 3enenoft maccel: kaprtodens — 28,6 man. OGakrepuil,
orypua — 15,4, canara — 17,0, xnesepa — 9,2, s6710HH —
1,38 maH. 6akrepuift u 1. 1. [Tocne noxasa KoJHYECTBO MHK-
pPOOPraHH3MOB Ha pacTEeHHSX 3HAYHTENBHO YBEJHYHBAJIOCH,
YTO VKa3hbiBaJ0 Ha HX CNOCOOHOCTb PasMHOMAThCS B 3THX
YCJAOBHAX.

[Tpu BLICEBAX HA MHUTATEJbHYIO CPeAy CMBIBOB C JIHCTHEB
Byppu Buigennn p Kauectse npeobiaajnamomux Bunaos Bact.
herbicola, Bact. fluorescens u Bact. putidum **. Ha ocno-
BaHHH CBOHX HaOJIOeHHH OH c/ean BBIBOMA, YTO MHKpO-
(d0pa Ha pacTeHHfX AOBOJBHO ojHOoO0Opa3na, OIHAKO MO
CBOEMY COCTAaBY OTJIHYAaeTcsl OT TOH, KOoTopas XapaKTepHa
IAs TOYBHI, BOJABI H BO3JyXa.

CrefoBaTe/bHO, YiKe 3TH nepBble HaOJl0AeHHs MoKasa-
JIH, 4TO MMUKPOOpPraHH3Mbl, o6uTalONIHe Ha MOBEPXHOCTH pac-
TeHuH, oTHOCATCA K ocoboit rpynne snudutos, npucnocob-
JeHHBIX K CYIIeCTBOBAHHIO Ha Pas3HLIX OpraHax pacTeHHil.

Iiorrean (M. Diiggeli, 1904), nponomkas paborul Byp-
PH, MOATBEPAH/ €ro NaHHBEIE H MOKasaJ, 4TO €CcJiH OBeC BhbI-
pallHBaTh MOJA CTEKJSHHBIM KOJMAKOM /A H30JSAUHH OT

* Tepmun «duanochepa» npeanoxen anrAHACKHM MHKPOOGHOJIOrOM
Jlactom (F. Last, 1955).

** [IpH UMTHpOBAHHH ONVOJHKOBAHHLIX paboT BCe HAIBAHHA MHKpO-
OpPraHH3aMoB NPHBOAATCA B COOTBETCTBHH C OPHIHHAJOM,

Cokpallenusi pofoBHX HA3BaHHA MHKPOOPraHH3MOB B TeKCTe cJe-
ayiomue: Pseudomonas — Ps., Bacterium — Bact.,, Chromobacterium —
Chr., Mycobacterium — Myc., Pseudobacterium — Psdb., Mycococcus —
Mycoc., Micrococcus — Micr., Sarcina — Sarc., Bacillus — Bac.
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BO3JlyXa M MbIJMH, TO €ro 3ejieHsle IPOPOCTKH BCE PABHO
o6HJIbHO 3aceadiorcsi TeMH GakTepHsMH, AAA KOTOPLIX TO-
BEpXHOCTh pacTeHHH fABJAAETCH HOPMaJbHOM cpeloi o6HTA-
HHa. ABTOp npeanoJaras, 4to co crebiell H JHCTbEB MHKPO-
OpPraHH3MEl NMepexofAAT HAa pa3BHBAIOIHECH HA 3TOM pacre-
HHH CeéMeHa, a ¢ CEMJH MOcJe BhiCeBa BHOBL MONajaioT Ha
pacTeHHs.

[To muenuio Jliorrean, MHKpOOPraHH3Mbl OUEeHb TPOYHO
NPHKPENJISIIOTCS K MOBEPXHOCTH pacTeHHs. D10 oH obbsc-
HAJ TEM, 4TO C/H3b, OKpY:Kalolas GakTepHaJbHEIE KJIETKH,
MpH MOACBIXaHHH KPenkKo NPHKJAEeHBaeT HX K pacTeHHIo, Mo-
3TOMY JIerKoe pacTHpaHHe HccJedyeMbix 06pasiuoB 06bIYHO
nospoJisier OOHApYyXHTh O6oJbile MHKPOOPraHHSMOB, YeM
o6HIUHEIH cMBEIB. B Hacrosillee BpeMs YBeJHYeHHE KOJiHYe-
¢cTBA MHMKPOOPraHH3MOB IPH HCCJEAOBAaHHH pacTepThHX 00-
pasuoB Hauio wHoe o6bsicHenne. bapuec (E. Barnes, 1969)
ll0Kasajaa, YT0O MHKPOOPraHH3Mhl HAXONATCA HE TOJMbKO Ha
CAMOH MOBEPXHOCTH JIHCTA, HO YaCTHYHO MPOHHKAOT H B
ero «mnopui». Ona obayuana JHCTbSl ONpPENENeHHOH H030H
yabTpaHOMETOBLIX Jyyedl, 4ToObl YHHUTOXHTH MHKpPOOHBIE
KJIeTKH Ha uX noBepXHocTH. OfHako nocie JIerkoro pacTi-
paHust Takux o6JYUEHHBIX JIHCThEB B BbICEBAX M3 HHX BHOBb
o6HAapYy:KHBAJH TeX MHKPOOPraHU3MOB, KOTOpHIe OBLIJIH 3a-
UHILEHB! OT obayYeHHd, HaXoAsACh B TayOHHE MOP.

MertogoM oOTHEYATKOB Ha arape, KOTOphle [0J1y4aioT
MJOTHBIM TPHMKATHEM JHCTBEB K NHTATEJNbHOH cpeje, GbIIO
MOKa3aHo, 4TO Ha MOBEPXHOCTH JIHCTAa MHKPOOPranH3Mbl
(puc. 1) pacnonaraiorcsi B Buie MHKpokosoHuii (V. Leben,
1965). Hanuuwe Ha JHCTBAX KOJOHHH MHKPOOPraHH3MOB
MOATBEPKAAeTCs H METOAOM MOC/ef0BaTeMbHEX OTneYar-
KOB ¢ OJIHOTO H TOTO e JHCTa Ha psAd yYallek ¢ arapoBoH
cpenoil; mpH aToM Habmogaercsi pocT 60JBIIOrO KOJHYeCTBa
GaktepHil maxe Ha aecsartoil yawke. Hanpumep, Ha cBexie
yacto o6HapyxkuBaercsa Gojee 100 KonoHAH MHKPOOpPraHHs:
MoB Ha | cm? nucra.

KoanyecTBo MHKpPOOPraHH3MOB Ha pacTeHHAX HEMOCTOAH-
HO M 3aBHCHT OT psaaa (axropoB. B uacrtHocTH, Gosbimoe
3HayeHHe HMEIOT BhIMAajAaolne OCajKH, KOTopble crnocobceT-
BYIOT Pa3MHOMEHHIO MHKPOOPraHH3MOB Ha IOBEPXHOCTH
PACTEHHIl; OKA3LIBAIOT TaKXKe BJHSHHE BHJ PACTEHHS H yC-
JIOBHSl €r0 MpOH3pacTaHHS.

Ha pasnpix uacTax pacTeHdsi MHKpodJopa pacnpejede-
na nepasHomepuo. Hanpumep, H. JI. Uymak (mo E. H. Mu-
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Pue. 1. MukpoopraHuaMbl Ha NOBEPXHOCTH JHCTBEB (OTNEYATOK
Ha arape).
a4 — nHct waprodenn, O — AHCT JHNON.

myctuny # JI. A. Tpucearckomy, 1963) nokasana, uto
Mo Meépe pocTa pacTeHHsl KOJHYeCTBO MHKPOOPraHH3MoOB Ha
1 2 3enenoll Maccsl BO3PACTAET H UTO OHO pasjIHUYHO HA JIH-
cThaIX, crebasix u KoJochax (Taba. 1).

TaGnuua 1

KoanuecTs0 MHKPOOPraHH3IMOB HA HAN3ICMALIX OpPraHax pHH
Ha 1 2 cwiporo Beca
(mo H. J. YUymak)

Paza
Oprax pacre-
HHS MOAOHHOR noAHOrD co-
KOAOWEHHA CHen0cTH SpeBaHNe
o R R R 2900 1330 332 000
i | gt e RN 460 4800 55 560
e T e 860 400 47 200

[Tpu mcnonab3oBaHHH pa3sHOOOpPa3HBIX MHTATENBHEIX CPE
ana usyueHus snuduTHOH MHKpodJaophl Obi1 oOHapyKeH
PAA BUIOB, BXOAALMX B pasHble (PH3HOJOTHUYECKHE IPYIIILL.
STH MHKPOOPTAHHW3MBl BHIABJSJHCH Ha TaK Ha3bIBaeMbIX
9JIEKTHBHBIX cpejiax, T. e. GJAaronpHsATHBIX AJs pasMHOXe-
HHf MHKDPOOPraHH3MOB C ONpejeseHHBIMH CBOHCTBAMH.

H3 tabn. 2 suano, uto 6GOablIAs YacTb 3MHOMHUTHEIX MHK-
pPOOPraHH3MOB OTHOCHTCS K TI'pyine aMMOHH(HKATODPOB, KO-
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.~ TOpble NHTAIOTCH OPraHHYeCKHMH a30THCTHIMH BelleCTBaMH.
- Hapaay c HHMH HHOrZa B JIOBOJIbHO 3HAYHTEJbHBIX KOJIH-
.~ yecTBax BCTPEYaloTCst MOJIOYHOKHCIble GakTepuH, OaKTepHH
|3 TPYNNbl KHIIEYHOH HaJOYKH, APOMKIKH H IJEeCHEBbe I'DH-
- 681. Kpome Toro, no nanneim H. B. Bopoukesuu u T'. T [1na-
- tonoBoli (1963) wu ApyrHX, Ha pacTeHHSIX NMPHUCYTCTBYIOT H
npeiacTaBuTeNH (HTONATOreHHOH MHKPOQJIOpH.

Bo Bcex ciyyasix HCNOJb30BAHHSA PACTeHHIl — B Kauecr-
~ B€ ChIpbfl AJA MPOMBIIIJIEHHOCTH, AJS CKADMJHBAHHA KH-
~ BOTHBIM WJIH JUIf NMHULEBBHIX 1eJiell — Bay<HO MOMHHTb O MHK-

podiope, KoTopas HMeeTcsl Ha PACTEHHAX H BJHSIET Ha IpPOo-

JlecChbl, MPOTEKAaloOlHe NpPH HX MepepaboTKe M XpaHEHHH.

IlpuBenenHbie BhIlIe AaHHBIE MOKA3bIBAIOT, YTO 3Ta MHKPO-

tpsopa ouenb oOHAbHA W pasHooOpasHa. [lostoMy B 3aBH-

CHMOCTH OT CO3JaBaeMblX YCJOBHH OHA MOXeT BBI3LHIBATH

Janbo mopuy npoaykuuu, Jgub6o, Haob6opoT, cnocoOCTBOBATH

ee I0JTOMY COXpaHEHHIO.

MCTOYHHMKHM MHTAHMA
INMHDHUTHOA MHKPODIOPHI

[ToBepxHOCTL 3e/IeHBIX PacTeHHH fABASETCH NOAXOAALLEH
CpelloH /il pPasMHOXKEHHS MHOTHX MHKPOOPraHHM3MOB, TakK
KaK OHH MU[‘}"T MHTATLCSI BelECTBaMH, BbiMbIBACMBIMH 'e-
pe3 MOKPOBHEIE TKAaHH JHCThEB, cTebJed H CeMAH pocoil H
HOMXKIeM, a TaKe BelllecTBAMH, COAEpKAalUlIHMHCA B Kanaax
ryrraniondoi Baarn. OHM MOryT HCNOJB30BATh W MHOTHE
JeTyuHe BellecTBa, BbileaseMble HaA3€MHBIMH OpraHaMmH
pactenuii. bonee uem 160 ner ToMy Hasan crtano H3BeCTHO,
4TO MPOMBITLIE JHCTbS COAEPKAT HEeKOTOPBIX BEULECTB MEHb-
e, YeM HenpoMbiThle: 3aTeM OLLJIO YCTAHOBJEHO, YTO B
AOMAJHBYIO TOroAy H3 3€pHAa H H3 JIMCThEB pPacTeHHH BbI-
MBIBAIOTCSl YIJIeBOABI H MHHepaJibHBIE COJIH, B TOM YHC/Ie
docharer (R. Wasicky, 1959 u ap.). B nacrosmee Bpems
3TH Hab/a1eHHs SKCIepHMEeHTalbHO NMOATBEPXKACHbI ONbITA-
MH Tvkesa crapwero, Tykes maaamero u BurrBepa, KOTO-
pele BbIpAallHBAaJM pACTEHHS B pacTBopax, COJAepIKallHX
BellecTBa, MeuYeHHble paJHOH30TONAMH, a 3aTeM onpejend-
JH HX B CMBIBaxX C JIHCTbEB W B HCMapeHHAX HaA3eMHBIX
opranoB. Okasanoch, YTO B BBIJIeJIEHHSIX HaJ3eMHLIX opra-
HOB pasHooGpasHBIX pacTeHHil ymaercss oOHApyXKHTbL MHHe-
pajibHble H opraHHveckue Beulectsa. F13 MHHepaJbHBIX Be-
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ecTB 0cobGeHHO JIerKO BLIMBIBAIOTCS HATPHIl W Maprasel,
TpyAHEe — KaJblHH, MAarHuii, cepa, Kajauil, HOA H HauboJee
TPYAHO — Keaes0, UHHK, docdop u xnop. U3 opranngeckon
(paKiHH B CMBIBHBIX Boflax OOHapyXeHbl TaKHe aMHHOKHC-
JOTBI, KaK TJIIOTAMHHOBAf W acnapariHoBas, a TakKxe ce-
PHH, I'VIHIIHH, aJlaHHH, aprHHHH, BaJHH, JeHUHH, MeTHOHHH,
IHCTHH, THCTHJHH, THPO3HH, TIPOJIHH, TJIOTAMHH, acnapa-
rHH H JH3HH, KpOMe TOro, caxapa — rJjiloKosa, caxaposa,
(pykTO3a, psAjg OPraHHYECKHX KHCJIOT H HEKOTOpHie Apyrue
coenunenus (H. B. Tukey Ir. u. H. B. Tukey S., 1962).

B TpaHcnMpalHOHHBIX BOAAX €M, COCHBI, Gepeabl, pabGH-
Hbl H ZPYrHX JApeBecHbIX MOPOA ToMXe OOHapy)KeHbl MHHe-
paJbHble H OpraHHYecKHe BelllecTBa — a3o0T, Gocdop, Kaau#,
yIJIeBOdbl, aMHHOKHCJIOTHI, KOTOPble BBLIAGNSIOTCH MPH HCMa-
penun Bmecre ¢ Bogoi (IO. H. HoBuukas, 1965).

Hceneopanne ryrrallHoHHOH BOIbI, cOOpaHHOH ¢ mpo-
POCTKOB MIIEHHIBI H AYMEHd, NOKasano, YTO B Hell copep-
JKatcs asoTHcTole H (hocdopHble coOeHHEHHS, a TaKXKe MHO-
rHE AMHHOKHCJOTH. AMHHOKHCJOTH H HEKOTOphie caxapa
obHapyKeHbl B 3HAYHTEJbHOM KOJHYECTBE W B CMBIBHBIX
BoflaXx ¢ HaOyxawmHX CeMsgH pP¥XKH, MNIIEHHLbL, AYMEHA H
dacoan (JI. H. Buropos, 1954; H. Borner, 1955; 10. M. Bos-
HAKOBCKas, 1964).

M3apecTHO, YTO BHIJIE/IEHHE TYTTALHOHHOH BJIATH INIPO-
MCXOIHT 4epes ocobble ycTbHLA HA JHCTe — ruaaToAbl. OHH
cOelHHEeHbl € KOHIAMH NpoO-
BOAALIAX MNYYKOB, KOTOpHIE
COCTOAT H3 TpaxeHid, pacxo-
AAUHXCA MO 3SMHTEME H Ha-
XONALINXCA B TECHOH CBA3H C
ee kjgerkamu (puec. 2). IBu-
KYLEeH CHJIOH TYTTALHOHHOH
BOJBI IBJAAETCA KOpHEBOe HaB-
aneane (B. A. Py6un, 1961).

B moHorpaduu A. M. I'poa-
suHckoro (1965) npuBOaMT-
cAd Goabmoli  (akTHYECKHH
Puc. 2. TIlpucnocobaennn Ha MaTepHaa H CBOJAKa paﬁﬂT_

JHCTBSIX, SAlMIIAIOMHE pa- )
CTEHHS OT MOTeph .muraTenh- L oCAIOUIHXCH BBIACJIHTEND

HBIX BElEeCTB MNPH TyTTalHH HBIX @yHKuni pacrennit. K ax-
(mo B. A. PyGuny). THBHBIM NPHXH3HEHHBIM BHhI-
I — 3nHTeMa, BHINOAHAIOUAR PONL deJIeHHAM JIHCTBEeB OH OTHO-

theAsTpa, 2 — rHAATOAA—NOJOCTh
A7 BEIAETEHHS BONI. CHT TYTTallHi, BbiMbIBAHHE
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| pacTBOPHMBIX BELIECTB OCAJAKAMH H 3KCKDELHIO ra3oobpas-
 HBIX COEAHHCHHH.
. JIna nutaHusg 3MHQHTHOH MHKPOMJIOPH HEMaJOBaXKHYIO
\ poab Hrpaet Jeryuas (pakiHs OPraHHYECKHX COCJMHEHHH,
. phieasiiomnxcs u3 pacrennii. Tak, ®upaunr (K. Vierling)
w0 eme B 1921 r. nokasaJj, uto DaKTepuu CrnocoOHLI HCMOMb30~
| BaThb AN CBOETO MHTaHHS HEKOTOPbie JeTyuHe BeIIECTBa.
,‘;1  OH BBIZeJHJ H3 MOYBEI MHKOOAKTEepHH, KOTOpble MOTJH YyC-
.\ BaWBaTh napel GeHsHHA B KayecTBe eJHHCTBEHHOIO HCTOYHH-
. ka yraepona. [Tosauee OblJI0 AoKasaHo ycBoeHHe GakTepH-
MM H3 BO3/lyxa MapoB 3THJOBOrO CHHPTA, MeTaHa, HadTa-
' quna. OcobenHo noapoGHo 3tor Bonpoc Haydaxcs H. I'. Xo-
“'j“ Joausim (1944). B ero paborax BnepBble yKasbiBaercs, 4TO
'~ MHKPOOPraHH3Mbl MOTYT YCBaWBaTb JUisi CBOEro HHTaHH:
' JeTyuYHe BblJieJIeHHSI HAJ3eMHBIX OPraHoB pacTeHHs — IIBET-
 KOB, JIHCTbEB H I/10J0B. [lJid J0Ka3aTe/IbCTBA 3TOro CTEKJa
¢ NOYBEHHOIH NblJIbIO MOMEULAJH BO BJaXXHble KaMephl, rie
| HaxoJMJMCh pasJHYHbBle YacTH PacTeHHH H TpopacTalonHe
. ceMeHa; /s CpaBHEeHHs TaKHe JKe CTeKJa MOMellaju B Ka-
~ Mephl Ge3 pacrenuii. [TpocMoTp cTeKos1 MOJA MHKPOCKOINOM
" | | cpaBHeHHe HX C KOHTPO/JBbHBIMH IIOKa3aJjii, UTO B NMpPHCYT-
CTBHH pACTeHHIl M NPOPACTAIOMHX CeMsiH POCT GakTepHi,
HAXOMMUBIIHXCS B MNOYBEHHOH MbIJAH, 3aMEeTHO CTHMYJHPO-
BaJICA.
Ocofenno 6JaroTBopHoe BJHSIHHE Ha pocT GakTepHH
OK43biBaJii BbIJEJEeHHs IBETKOB.
Uexona ua stux gpanneix, H. I'. Xonoguwiii (1944a)

 cjesaq npennosioXKeHHe, 4To arMocdepa MOKeT OLITH TaK-
' JKe MCTOUYHMKOM BHTAMHHOB. 3T0 OBIJIO MOATBEPXKAECHO B
- 1946 r. paGoramu M. H. Meijiceas u ero corpyAHHKoB. Oxa-
sanoch, yto Apoxku Endomyces magnusii, rpubsi Neuro-
spora crassa u Phycomyces nitens ycBanBajin napbl THaso-
13, SIBJASIONIEerocs KOMIOHEHTOM MOJIeKyJbl THAMHHA (BHT4-
muHa Bi). Bblio o6HapyKeHo BHTaMHHA B, B KJeTKax MHK-
POOPraHH3MOB: B MPHCYTCTBHH NapoB THa30/a — 60—80 mxe
Ha | 2 KJeTok, B KoHTpoae — caelnl. JIpox:ikn Zigosaccha-
TOmyces B MPHCYTCTBHH MapOB HHKOTHHOBOH KHCJIOTHI CHJIb-
HO MOUYKOBAJHCh H KONYJHPOBAJH, B TO BpeMa KakK 0e3 3TOro
BHTAMHHA TakuHe CBONCTBA y HMX He mposiBasiuch. Cnocol-
HOCTb YyCBaHBATbL H3 BO3JyXa MNapol napaamMHHOOeH30HHOM
KHCJOTHI Obiia obnapymena y apoxixkeii Rhodotorula
(M. H. Meiicear, 1947, M. H. Meiicenb H . A. Mensene-
Ba, 1947).
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bBaarogapa oueHb MEJIKHM paamepam OGakrepnH obJaza-
IOT OTHOCHTE/JbHO OO0JIbIIOH MOBEPXHOCTbIO, KOTOPOH OHH
CONMpHKacaloTcs ¢ BHellHelt cpefoii. B cuny storo onu ume-
IOT BO3MOMHOCTL MNOINVIOLLATL MJaKe 4Ype3BblYaHHO Majble
KOJIHYeCcTBA BEIecTB, HAXOAAIIHXCA KaK B BO3JAyXe, TAK H B
pacTBopax.

MAKTOPbl, OrPAHMYMBAIOWIME PA3IMHOMEHHME
MHMKPOOPTAHM3MOB HA MNOBEPXHOCTH
300POBbIX PACTEHMHA

Ecan 6 MHKpPOOpPraHuaMbl, Aaxe obJsajaolide MoJes-
HbIMH CBOficTBaMH, OeclnpenATCTBEHHO pa3sMHOXKAJHCh Ha
pacTeHHsiX, TO 3TO HeH30exkKHOo mpHBeso Obl K yrHETeHHIO MOo-
cJEIHHX, 4 B NPHKOPHEBOH 30HE TMOYBBl — K KOHKYpeHLHH
3a nuraresbHble Beulectsa. OcoOeHHO BpeAHO upesMepHoe
o6HiHe MHKpPO(JIOpLl cKasajoch Obl HA PACTEHHSX B MOJIO-
noM Boazpacte. PaKTHYECKH 3TOr0 He NMPOHCXOAHT MO ABYM
npuduHaM. [lorjomaemble pacTeHHAMH 3JE€MEHTbl TMHIIH
PacXoAylOTCS Ha HAKONJIeHHe Macchl, Ha pPOCT H T. A, 4
HAPYIKY BbiZlesieTcsl JHIIb HeGoJblllas HX YacTb, KOTOpas
CAYKHT TNHIIEH AJAs MHKpoopraHusmoB. HeBbicokas KOH-
IeHTpAlHsl NMHTATEJbHBIX BEIIeCTB KaK B JIETYyYHX BbiJeJie-
HHSIX pacTeHHi#, TAK H PacTBOPHMBIX B BOAe, a TaKXe Ha-
JHYMe y pacTeHHil NpHcrocoOJieHHH, 3alHUIAOUHX HX OT
BO3MOJKHBIX MPH IyTTAUHH OOJILIIHX NOTEPb MHHEPaJbHBIX
9JI€MEHTOB, — FHAATON H MEJKOKJIETOYHOH MapeHXHMBI §B-
aserca (pakTopoMm, OrpaHHYHBAIOUIHM Pa3sMHOXKEHHE MHKPO-
OpraHH3MOB Ha INOBEPXHOCTH PacTeHHH.

BropeiM, He MeHee 3HAYHTeNbHBIM (aKTOpPOM, OrpaHH-
YHBAIOIIHM Upe3MepHOe pasMHOXKeHHe HOpMaJbHOi MHKpPO-
dbaophl, ABAAETCS €CTeCTBEHHBIH HMMYHHTET pacTeHHil. Diu-
(HTHBIE MHKPOOPraHu3Mbl NpHCNoco0/ieHbl K H3HH Ha I10-
BEPXHOCTH pACTeHHH M He INPOHHKAT 0pPH OOBIYHBIX
yc/J0OBHAX BHYTPb HX TKaHeil. B nacrosulee Bpems oOute-
NPHHATHIM fIBASETCH MHeHHe, UTO TKaHH 3J0POBLIX pacTe-
HUIt crepuabHbl. [lpaBpa, B JHTepaType MNepHOAHYECKH
MosIBJASIMCh PabOThl, B KOTOPBIX NPHBOAHINCH PaKThl HAXOXK-
neHus Gakrepuil B pasHbix opranax pacrenuit (E. @. Bepe-
soBa, 1953; S. Touzig a. L. Bracci-Orsengigo, 1955), onna-
KO 3TH CBe[leHHS HeJb3fl CUuHTaTh yOeJHTeJbHLIMH H OKOH-
yaTeabHo mnoaTBepxAeHHpiMH. Eme B 1892 1. Paccen
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(H. Russel) nawes, uro 6akrtepHH, HCKYCCTBEHHO BBejieH-
Hbie UM B cTeGJaH pacTeHHil NyTeM HHBEKIHH, B CKOPOM Bpe-
meHu tam norubator. 3oauur (H. Soéding, 1959) uayuan
BBKHBaeMOcTh Oakrepuit B XHUBBIX JuCThbAX. OH nomengan
MSCHCTBIE JHCTBA a/l03, HpHCA M JAPYIrHX PacTeHHH B Cy-
cneHsHH Oaxktepu u cosjgaBai Bakyym. [locae yaanenus
BO3ZlyXxa OGakTepHH H3 CYCMEH3HH BCACHLIBAJNHCHL MYTeM HH-
(huaAbTpaIUK B KJETKH JHCTheB. KpoMe Toro, uccaenoBanach
cyabOa Gakrepuil Bact. prodigiosum, Bact. ozaenae, Aero-
bacter aerogenes n Ps. fluorescens, BBe€HHEIX B JIHCTbf
MpH MNOBpPEXJIEHHH MX MOBEPXHOCTH H BHECEHHLIX B BbIXKa-
Tt M3 3THX pacTeHHii cok. B pesyiabrate GblIO YyCTAaHOB-
JeHo, 4ro OakrepHH, BBeJeHHBIe B KJAETKH LE@JLHOrO HJH
NoBpeKAEeHHOro JHcTa, ObICTpo norubGaiT, Toria Kak B Bbl-
KAaToOM COKe M Ha NMOBEPXHOCTH MOBpPEKAEHHLIX JHCThEB OHH
pasBuBaiorcsi. O GakTepHUMAHOCTH LEJbHLIX TKaHeil He/b3s
CYAMTL IO AEHCTBHIO COKa, ee MOMKHO ONpPEeNeJHTbh TOJLKO
MeTOAOM HH(HUJALTPalLHH, TAK KaK GaKTepHUHIHOCTb Le]b-
HOIl TKaHH JIHCTA 3aBHCHT OT BbiJejeHHsi OaKTepHUHAHBIX
BElIECTB JKHBBIMH KJeTKkaMu. B uyactHocTH, 30AHHrOM Yyc-
TAHOBJIEHO, YTO Ha IMOBEPXHOCTb CTEHOK MEMKJIEeTHHKOB BbI-
nensiorca OakTepHUHAHBIE BeulecTBa THNA AYOHJbHBIX.
OGHapyxeHo, YTO M3 ceMSAH MHOTHX PAacTEHHH B MOMEHT
HX TpopacTaHiis BBLIACAAIOTCS MPOTHBOMHKPOOHBIE BEILECT-
Ba. [loaToMy ecaH pasioXuUTL ceMeHa Ha MOBEPXHOCTH IH-
TAaTeJbHOH Cpejlbl, NpeABapHTEJbHO 3aceAHHOH HEKOTOPbIMH
MHKPOOPTaHH3MaMH, TO BOKPYr ceMsiH 06pasyioTcsi 30HbI
OoTCyTCTBHSI pocta GaktepHif. OnpejgesneHHe NPHPOALI AHTH-

'ﬁEKTEpHEJTbHHH BElIleCTB CeMAH IoKa3aJo, 4YTO OHH OTHO-

CATCH K MUrMeHTaM THNA (JIaBOHOJOB H YTO HX [EeHCTBHE
Bulpaxaerca B OJOKHpPOBKe ALIXaTEJNbHBIX CHCTEM MHKPO-
opranuamos (H. B. HosorenbnoB u M. C. Exos, 1957).
Kpome Toro, B ceMeHax pxH OblJ HalileH BOAOPaCcTBOPHMBbII
H TepMOyCTOHUHBLIT aHTHOMOTHK, AKTHBHBII MPOTHB Oak-
TepHit.

Bce daktsi naxompaenusi OGaxkrepuit BHYTPH pacTeHHH
(3a uckmouennem cumOuonros) E. H. Mumyctun o0bsacHA-
eT TeM, UTO HCCJAefoBaTeNH HMEJH [eJo ¢ OTMHPAIOUHMH
TKauamu. KuBoe, 3fopoBoe pacredHe o6Jjajaer HMMYHH-
TETOM, KOTOPHIl npejoxpaHsier ero BHYTPEHHHE TKaHH OT
pasMHOMKeHHs B HHX OaKTepHH.

daxropaMu BHYTpPeHHero HMMYHHTeTa pacTeHHH (mac-
CHBHOrO M aKTHBHOTO) B HacTosilllee BpeMs cuuTaioTr: 1) oco-
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OcHHOCTH CTpPOeHHs NOKPOBHBIX TKaHeil, 2) (dyYHKIHOHAb-
Hble (paKTOpbl, HANpHMEepP BpeMA OTKPbIBAHHA YCThHIL, Xa-
paKTep mpopacTtaHMsi ceMsH; 3) XHMHYeCKHH cocTaB Kie-
TOYHOTO COKa— HajlHyWe B HeM aJKajouj0B, ¢eHoJ0B,
TAHHHOB, TVIIOKO3HI0B, PHTOHUHAOB, obJafalomKX GakTepH-
IHAHBIMH cBolicTBaMu, 4) oOpa3oBaHHe 3alIMTHBIX HEKpO-
3oB; ©) obpasoBanHe aHTHTOKCHHOB, 6) ¢daronuTos
(M. B. l'opaenko, 1959). /IBa nocaemHux cBO#CTBa MNOSIB-
JAI0TCA y pacTeHHIl nocje NPpOHMKHOBEHHS NapasuTa BHYTPb
OpraHoB.

[To ycioBHAM CBOero cyulecTBOBaHHA 3NHGHUTHAA MHKpPO-
diopa HENOCPEACTBEHHO HE CONPHKACAaeTcs C BHYTPEHHHMH
YacTAMH pacTeHHH H He nomnajaer noji BJHAHHe (PAaKTOpPOB
BHYTPEHHEro uMMyHuTera pacreHus. Opnako ¢pakiuuH, Bhl-
JeAsiollHecs HapyXy 4Yepes NOKPOBHLIE TKAaHH pacTeHHH,
CONEPIKAT pa3jHuYHble OpPraHHYecKHe COeAHHEHHs, B TOM
qyucsie dutoHuuas. Haauune pasaHyHbIX (QUTOHLHIOB, Jie-
TYUHX H HeJeTyuHx, npucyuie Bcem pacreHusaM (B. II. To-
KHH, 1952). OuToHUHAL ABAATCHA BaXXHbBIM (aKTOPOM HM-
MYHHTETa M HMEIOT PpAa3JHYHYI0 XHMHUYECKYI0O MpPHPOAY.
K HHM oTHOcATCA ajakaJgouMabl, AyOHJbLHBIe BelllecTBa, CMO-
JSHBIe KHCAOTH H Ap. Jleryuue ppakiid B OCHOBHOM Ipej-
cTaBJieHbl 3()MPHBIMH MacJaMH, TepleHaMH, IVIIOKO3HAAMM,
a TaK)e OPraHMYeCKHMH KHCJOTaMH M aabjerugaMu. OObiy-
HO BBIIEJsIeTCs OAHOBPEMEHHO HE OJHO, a HECKOJIbKO Be-
LIeCTB, NPHYEM Y pasHblX pacTeHHil oHH MOryT ObITH oOuUIH-
MH. YCTAHOBJECHO, UTO K (DUTOHIIMAAM OTHOCATCSH HEKOTOpPBIE
coefiHHeHHsl, o6pasyiouinecs B KayecTBe MPOMEXYTOYHBIX
NPOAYKTOB TpPH OCHOBHBIX JXH3HEHHBIX Mpoleccax, MpoTe-
KaloUHX B pacreHHax. Dbiio, HanpHMep, NOKa3aHO, YTO H3
pacTepThiX JHCTLEB BHLIAEAAIOTCA AJbJAErHAbBl HA MNPOTHNKe-
Hu 5—7 naHeil. ITo yKaseBaJ0 Ha HempepulBHOCTL ofpa-
30BaHHA NOAOOHLIX BeulecTB NpH (epMEeHTATHBHBIX peak-
IHAX — OKHCJHTEJABHO-BOCCTAHOBHUTEJBHEIX TNpeBpalleHHax
kucaotr H cnuproB (C. C. Cksopios, 1964).

Kpome Beluecrs, o6pasyioninxcss B pe3yabTaTe BTOPHY-
HBEIX TIPOLIECCOB, B KJeTKaxX HMEIOTCSI HEKOTOphbie COeIHHEeHHS
B F'OTOBOM BHJE, BHIJENAIONIHECH B €CTECTBEHHBIX YCJAOBHAX
yepes YCTbHILA, JKEJAE3KH H SKTONECMbI INOKPOBHBIX TKaHEH.

ypeJie TAKHX BellecTs Oblid  oOHapyKeHbl JeTydyHe
opraHHyeckHe KHCJIOTbI (MypaBbHHas, YKCycHas, IpPOIMHO-
HOBAs, Mac/sHas, H30BalepbsiHOBasg, KanpoHOBag) M alb-

JIETHbI.
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' Anpaeruabl BLIAENSJIH M3 PAs/IHYHBIX PacCTEHHIl: yKcyc-
" HBll W NPONHOHOBLIA — M3 IJVIOAOB H JIHCTHEB JIYKa H H3
| a6noHb, Mac]AHb WM H30BaJNePbAHOBHI — H3 JaBaHIbI,
| KanpoHOBbifl — H3 3BKaJWNTa, KalpHJOBHIN H TelaproHo-
" BHIH — M3 MJIOZOB LHTPYCOBLIX, JaBPOBLIH — H3 CMOJBI COC-
" Hel u ap. M3 xambuaabHoro coka XBOHHBIX pacTeHHH Obi
' BBIeNeH psJi BemecTs, o0aajalouMX aHTHMHKPOOHOH akK-
- tuBHOcThio. MMu oOKasamuch HOpPNHHOBAas W aOMCTHHOBAA
o .~ KHCJIOTHI, @-IHHEH H IHHEOJOBas KHC/JI0TAa, HasbiBaeMmas Jie-
. rtepkyuxom (M. B. ¥Ykasos, 1964).

MexanuaM JIeACTBHA MHOTHX (HTOHIHAOB OJHHAKOB H

3aKJI0UaeTcsd B MX BJAHSHHH Ha nipouecckl oOMeHa BelLecTs,
B KOTOPBIX Y4acTBYIOT (PYHKIHOHaJbHbBIe CYJAb(ruApHIbHbIE
rpynnel pepMeHTHEIX GejqKOoB. DElIO H3YUeHO BJAHSIHHE JIETY-
.~ uyux dpakuuit (GUTOHUHAOB HAa aKTHBHOCTL (DEPMEHTHBIX
' cHCTeM MHKPOODPraHH3MOB H YCTAHOBJIEHO, YTO NPOHCXOMHT
' HX HWHaKTHBalHdA, NPHBOAHBINAS K HapYIIEHHIO AHIHEHHBIX
" GyHKIHA OPraHH3MOB.
1 HecmoTpa Ha TO, uTo SnudHTHEIE MHKPOOPTAHH3MBI MPH-
,-'-?1:1.; ¢nocoOHAHCh K KH3HH B NMPHCYTCTBHH JIETYYHX (PHTOHIMIOB,
| Heab3s 3a6BIBAaTh, YTO pelIAlONlee 3HAYEHHE MPH ITOM HMe-
g eT KOHUeHTpalusi GakTepHLHAHBIX BelllecTB, BhipabaTbiBae-
MbiX pacreHusMu. Mmenno Onarosaps sToMy (QHTOHUHAR!
He YTPAaTH/IH CBOero SHa4eHHs Kak (akrop, orpaHH4HBaio-
IHii pasMHOMKEHHEe He TOJIbKO BpEeJHOW, HO H HOPMAaJIbHON
nas pacreHuit MukpodJaopbl. TOKCHUHOCTD KOPHEBOTO cOKa
ToXe HMmeer GoJiblIIOe 3HaueHHe. Y pasaHYHBIX BHIOB pac-
TEHHH B pasHble MepHoJbl HX PasBHTHA TOKCHYHOCTL HE
OJIHHAKOBa, NMpHYEM B Te CPOKH, KOrja TOKCHYHOCTbL BBICO-
Kasi, KoauuecTBo GakTepHii Ha KOPHAX pe3sKO CHHXKaercs.
1 [Ipennonaraercs, 4T0 (HTOHLIHAB MOrYT PperyJaHpoBaTh
B3aHMOOTHOLICHHA MEeXAY MHKPOOPraHH3MaMH H pacTeHHs-
Ml Grarogaps MX CrOCOOHOCTH 3aJlepXKHBATh PasMHOKeHHe
oanux BuAoB u crumyanpoBath apyrhe (E. X. Pemne, 1951;
T. A. Copokuna, 1960).

3ameueHo, UTO Ha MOBEPXHOCTH XOpOIIO Pa3BUTBIX pac-
TEHHI KOJIHYeCTBO MHKPOOPraHH3MOB 00bIYHO ObIBaeT MeHb-
fe, Y4eM Ha NMOBEPXHOCTH cnabhix pacTeHHil. D10 oObsICHALT-
CA TeM, YTO MOIUIHOe pacreHHe BbipabaTeiBaer 6oJblue pas-
JUUHBIX GakTepHUMIAHBIX H GaKTepHOCTATHYECKHX BelllecTB
(C. A. Camuesny, 1961; I'. M. Cannxkunse, 1965). B nop-
MaJbHHIX YCJIOBHSIX POCTa, He NMPHBOAALIMX K ociaab/enHio
pacrenuil, o6ecneynBaeTcs COCTOSIHHE TaK HasbiBaeMmoit Oy-
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(epHOCTH MEKAY pacTeHHeM-XO03fHHOM H Haceldloled ero
MHKpodopoii, KoTOpoe OOLIYHO XapakTepHo Ja c/ayuaes
pasfeiapHoro cumMOHO3a Mexay OpraHH3IMaMH.

HMCTOYHHMHKH 3NHUOMUTHOH MHUHPODIOPHI
M CMNOCOBbI EE PACNMPOCTPAHEHMA
MO MOBEPXHOCTHM PACTEHMH

[TockoqibKy Ha pacTeHHAX TMPHCYTCTBYET pPAL MHKPO-
OpPraHM3MOB, OKa3blBAIOLIHX BJHAHHWE Ha pasjHuHbie CTOPO-
HbBl XO3§HCTBEHHONl [esATeNbHOCTH YejoBeka (moJydyeHue
BOJIOKHA M3 JyOOBOJOKHHCTEIX PacTeHHil, KBalleHHe KanycTol
H mpou.), Bonpoc o6 HCTOUHHKAX SMUPHTHOH MHKPOPJIOPDI
H ee pacnpoCTpPaHeHHH MO TMOBEPXHOCTH pACTeHHH HHUTEpe-
coBa,l HMccaefoBaTesell ¢ mepBoro MoMeHTa ee oOHapyiKe-

Husi. ¥Yxe Byppu, Hiorrenn, Beaep (1903, 1904, 1929) na-
6Jw00alH, 4YTO 3elieHble

E AR Rl NPOPOCTKH, H30JIH PO-
BaHHbIE OT OKpy:Kaio-
ero BO3jayxa, Bce paB-
HO 3acejslloTcsd MHKpO-
OpraHusMaMH.

B Hacrosiliee Bpe-
Msl YCTAHOBJIEHO, YTO Xa-
pakTepHbIM  CBOHCTBOM
SNU(pUTHOH MHKpO(JI0-
pel B OTJHUYHE OT He-
SMUMUTHOH ABJISACTCA
ee crocoOHOCTb Nepexo-
IHTH C CEeMAH Ha Mpo-
POCTKH, JMHTb H pas-
MHOXKAaThCs Ha HHX. Y4H-
THIBaf 3TY 0COOEHHOCTD,
HeTpPYAHO TNOKasaTb, OT-
Kylia B OCHOBHOM MHK-
poiopa nonajgaer Ha
pacrenunsi. las mnpume-
pa MOXKHO HCCJEeJI0BATh
MHKpo(gJiopy Ha mno-

Puc. 3. Cnoco6 nayuenns cnocoGHoCTH £ Iy pacTenmi,
MHKPOOPraHu3Mos nepexoants ¢ cemsn BbBIPALICHHBIX H3 HeECTe-

Ha MNPOPOCTKH. PHABHLEIX H CTEPHIABHBIX
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~ ceMsiH B CTePHJBHON M HecTepuabHOl nouse (puc. 3). B nep-

BOM CJyyae HCTOYHHKOM MHKpOdJIOpel MOryT GHITBH TOJMBKO

. ceMeHa, BO BTOPOM cJyyae — TOJBKO MOYBA.

[Tono6ubie wHceJde0BaHHSI TPOBOAMJIHCL HEOJHOKPATHO
H NMOKA3aJH, YTO HCTOUHHKOM MHKPO(JIOpHI, MOCENAI0IeH-
¢si Ha OJHOJETHHX pacTeHHAX, ABJAAIOTCA He TOJBKO CaMH
pacTeHHsi (HX ceMeHa, pPacTHTEeJbHbBIE OCTATKH), HO TaKxe
H MOYBAa.

OueBHAHO, 3HAYHTE/NbLHAS YacTb HECMOPOBOH MHKpod.io-
pEl MOYBBHI MOXKET CYIIeCTBOBATH HE TOJbBKO 32 CYET HCTOY-
HHKOB OpraHH4YecKHX BellecTB, HMeEIOLIHXCS B MOYBE, HO H
3a cyYeT BHIJeJeHHH pacTeHWil Ha WX MOBEpPXHOCTH, T. €. 3MH-
¢duTHO. DTO NMOATBEpXKJAeTca clelylmuM (aKTOM: B MOY-
Be, KOTOpasa MOAAEpKHBaJach B COCTOAHHH YHCTOro mapa,
Kydia B TeueHne 47 ner He BHOCHJIH HHKAaKHX OpraHH-
uyecKHX yao6peHuil, MpHCYTCTBOBAJH MHKPOOPraHH3MBI, CIIO-
cOOHbIe MOCeNATHCA Ha KOPHAX H 3eJeHBIX YacTAX mpopoct-
KoB pactenuii. OueBuHO, B JaHHOM cJyuae MHKPOOPraHH3-
MBI, Tepemeluiie Ha pPacTeHHs W3 MOYBHI, CYLIECTBOBAJH B
Hell 3a cuer MOYBEHHOro ryMyca, TakK Kak HHKakHX APYrux
HCTOYHHKOB OpPraHHYecKoro BellecTBa B MouBe He OBLIO.
YMecTHO BCIOMHHTL, 4TO K/yOeHbKOBble OaKTepHH, SABJAIO-
muecsd, OeccnopHo, cHMOMOHTAMH pacTeHHH, MHOTHEe Trobl
MOrYT JXHTb B TNOYBe, a 3aTeM MPH MOCEBe COOTBETCTBYIO-
KX BHAOB G06GOBHIX pacTeHHil BHOBb BHEAPSATHCA B HX KOP-
HH H pa3MHOMAaTbCA B KAyOeHbKaX.

JlokasaHo, 4TO NpH MoceBe NOYBeHHOH OOJTYLIKH Ha Ty-
MaTHble cpelbl (KpeMHeKHCJble MJIACTHHKH ¢ HaHeCceHHbIMH
HA HUX @-TyMaTaMH KaJblMs) MPH MHOrOKPaTHBIX TNOC/e-
NMOBATEJBHBIX TEepeceBax BBIPACTAeT PAL HECNOPOBbIX MHK-
poopranuamo (H. A. Mopuan, 1956). Hs ceposeMHbIX
nmous OblM BHJAEJTEHB! HECINOPOBHIE MHKPOOPraHH3MBbI, CHO-
coOHble pasaarath rymuHoByK Kueaory (M. Qunnosa,
1961). TMoutu Bce BHAN MHKpoopranusmoB (Ps. fluores-
cens, Ps. herbicola, Bact. agile), nepeuncnennsie B paGo-
tax H. A. Mosuan u M. OunnoBoit, BXOAAT B TPYNINHPOB-
KH, oOHapyKHBaeMble Ha pacTeHHSX.

Herounnku snHGHUTHHIX MHKPOOPraHH3MOB, MNOCENAI0-
IHXCS Ha pPacTeHHsiX, He OrPAHHYHBAIOTCS HX KPYroBopo-
TOM: TMNOYBa — pacTeHHe — céMeHa — M0YBa HJH TNoYBa —
pacTHTe/NbHbIE OCTATKH — nmouBa. Ha JHCTbS MHOTONETHHX
PACTEHHI, B TOM 4YHCJe IpPeBEeCHBIX H KYCTAPHHKOBEIX MO-
pPOA, MHKPOOPraHM3Mbl He MOrYT NOHacTb HH C CEMfH, HH

2 Bopausxosckas [O. M, 17



¢ KopHelt u3 nousbl. OOHHM H3 OCHOBHBLIX HCTOUYHHKOB MHK-
POOPraHH3MOB Ha 3THX pacTeHHAX ABJAKTCA 3HMVIOLIHE
nouykd. M3 pacnyckawuiuxca Mo4yeKk BecHOH MHKPOOpPraHH3-
MBI PacHpoOCTPaHAIOTCA HA MOJOABIE, PACTYLIHE JHCTOYKH.
Ecau caenate MHKpOOHOJOrHYecKHii aHa/H3 MOYeK, B3SITHIX
¢ JlepeBa B Jiecy B 3HMHee BpeMsl, TO OKa¥KeTcd, 4To Ha HX
MoBepxXHOCTH OGakTepHit HET, 3aTO BO BHYTPEHHHX YacCTAX
NpH HCCJAeJOBAHHH BCKPBITBIX H pacTepThiX B BOJAe NOYex
06HapyKHBAIOTCS pasjiuyHble OGakTepHAJbHbIE H APOHIKe-
noAoOHbIE BHIBI.

Hccneposanusimu B. A. Tweipunoit (1958) mokasamo, uto
MOYTH y BCeX JpeBecHbIX MOPOA KAaK Ha ceBepe, TAK H Ha
jore Habawaaerca s3uMHHA poct mouek. C | oxrabpsa no
| HOAOpa u3MeHeHHs OBIBAIOT MaJO 3aMeTHHl, B Aekabpe —
Gosee cyulectBeHHbl. B sinBape yBenuunBaercs oObeMm Bceil
MOYKH, CTOJIOHK MECTHKa, B ceMANOYKe HaMedyaloTcsd KOHTY-
pul Oyayuniux kamep. B Teuenne deBpans cHALHO yBeJHUH-
BalOTCA BCe UYaCTH lIBeTKa, ycuauBaercs AuddepeHunauns
TKaHeil. MUKpoopraHusMel XOpOIIO NMEePeHOCAT HH3KHE TeM-
nepatypsl. Ilonasast B oYk oceHbi0O B MOMEHT HX 3aKJaj-
KH, MHKPOOPTraHH3Mbl HaxoAAT TaM AJaa cebs yCcaAoBHA AaA
epe3nMOBKH.

Ha pacrenusix oOGHapyKHBaeTCsi HEKOTOPOE KOJHUECTBO
MHKPOOPraHH3MOB, KOTOpble He #ABJAIOTCH THHHYHBIMH
npejacraBuTeasMu snuduTHO MuKpodaopul. Hanpumep, ue-
cJefloBaTesieli HHTepecoBaJ BONPOC O TOM, Kak [omajaior
Ha SAroAbl BHHOrpaja BHHHHIe ApoxCKH. [Ipumenenue cne-
IIHAJBHOTO MeTOHa HCCaAeA0BaHHS — BblAEpKHBAHHE 3ace-
AHHBIX NpobHpok B aTMmochepe CO:z — mokasaJo, 4To B npo-
6ax noys, B3fATHIX ¢ BHHOrpaaHHukoB, B 70—1009% cayuaes
[IPHCYTCTBYIOT BHHHEIE JPOXKIKH, BHI3bIBalOlHe OpoXKeHHe.
M3 nousBbl HA ArOABI 3TH APOXXKH MOTYT NONajaTh Pa3Hbi-
MH NYTAMH; OAHH H3 Haubojee BEpPOATHHIX — MEPEHOC HX
HacekoMbIMH. MHTepecna pabota E. Sergent u H. Rouge-
bief (1926), xoTopble NMpeAnONOMKH/AM, YTO BHHHBEIE IPOMKIKH
NepeHocaTesl Ha HAroAbl BHHOrpajga MYIWKOH Apozoduaoi.
Jlns nokasateabcTBa 9TOro GBI MOCTaBJEH CHelHaJbHbLE
OMBbIT, B KOTOPOM OAHH BHHOTpaJHbie KYCThI pociH cBoboj-
HO, a Jpyrue OwijiH mokpwuiThi cerkod. Ilox cerky aposo-
¢HIa NPOHHKHYTHL He Morja, a nblib npoHukana. Cospeg-
liHe ArTOALI CPLIBAJIH H NMOMEWAJH B NMPOOHPKH CO CTEPH/Ib-
HeIM cycaoM. O HaaHYHH Ha Arojax ApoXK¥Keil CyIHJIH MO
6pOIKEeHHIO.
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~ Oxasanocs, uro B BapHanTe ¢ cerkoi Bo Bcex 500 3a-
“CesiHHBIX MHKPOOPraHH3MaMH ¢ SiroA MpoOHpKax Opoxenne
. oTcyTtcTBOBajo. B BapuaHTe, Tlie MymKa HMesaa CBOOONHBIH
. jocTyn K srofawm, cofepxumoe Bcex 420 KOHTPOJBHBIX MPO-
. Oupok Gpomuso. ABTopbl MpeAnoJaraioT, 4To Mexay Aposo-
. OHI0I M APOMNKIMKAMH CyUleCTBYeT CHMGHO3: JPOXKKH HaXo-
. AATCA B KHIUEYHHKE MYUIKH, KOTOpas MEpPeHOCHT WX Ha fAro-
" Ibl, TAe OHH HaxoAAT Aaa cebsf HaHaAydllHe YCJIOBHA A
© paamHoXeHHs. B TO Ke BpeMs JAPOXKIKH, Pa3MHONKAfCh,
. CJIyXKaT NHUeH A5 JHYHHOK MYIUKH.

[Toxpobroe n3yyeHHe HACEKOMBIX KaK HOCHTeJell u pac-
. npoctpanuTteneii 6akrepuit snudburos nposeaa H. C. Hosu-
. kosa (1963). Ona nccaenoBana tosaee 1000 HaceKOMBIX, CO-
. OpaHHBIX C MOCEBOB KJeBepa H KOK-caroida B KOJX03aX
. Hepxacckoit obnactn. CeoGoanbiMH OT GaKTepHit OKasajinch
¢ 19%, B ocranvHbix Oblo HalAeHo 3—4 BHIa MHKpoopra-
HH3MOB H3 YMCJa TeX, KOTOphle XapakTepHbl AJia HaaseM-
HBIX opranos pacreHnit. M3 HaubGosee yacTo BCTpe4alOUIHX-
cad BHAOB ObliH ormeuenbl: Ps. herbicola (BeimenenHBIH H3
40% Bcex nccaenoBaHHbXx ocobeil), Bact. coli-aerogenes u
coli cloacae, pexe Bcrpeyannch Ps. fluorescens, Mycobacte-
rium, Micrococcus, Sarcina. [as nokasarenbcTBa (akra
nepeHeceHna OGakTepuii HAaceKOMBIMH HX MNOJCaXKHBaJH Ha
COLIBETHA KoK-carwida, cBobGoaubie ot Ps. herbicola, a wepes
HECKOJbKO AHEH ¢ COUBeTHH yZaBaJoch BhiceATh OOHJIBHYIO
KyabTypy Ps. herbicola.

PaccmaTpuBas HMCTOYHHKH, H3 KOTOPBIX MHKpodopa
nomnajaaeT Ha pacTeHHs, HeJb3sl He 3aTPOHYTh BOMPOC O BTO-
PHUHOM €€ pacCeJeHHH MO noBepXxHocTH pactenus, Ot 3TO-
ro pacceJieHHsI 3aBHCHUT MOsiBJAeHHe MHKpodJOpbl Ha BTO-
PHYHBIX OpraHax, B TOM 4YHCJe Ha LBeTKax W cemeHax. Eme
He pacKpuiBiiHecs: OYTOHBI LBETKOB (JAYUIHCTOH TBO3JAHKH,
HAaCTYpIHH M ApP.) OKa3sblBaloTcsl crepuiabHbiMH. To e ca-
MOE MOMKHO CcKasaThb M O CeMeHax, HaXoAfIIHXCA B 3aKphl-
THIX CTPYYKax, HJAH TOJA MPHKPHITHEM KOJOCOBBIX YeUIyeK,
© | WM Ha noyaTKax KyKypysbl, 3akpbiTbix oGeprkamu. Ilocre
* packpbiTHa OyTOHOB, CTPYYKOB, KOJIOCOBBIX YelIYEK MHKDO-
. OpraHH3MBI MOMA/NAlOT COOTBETCTBEHHO Ha JICNECTKH LBETKA
| HJH Ha ceMeHa ¢ CONPHKACAKMIHXCS ¢ HHMH 3€JIeHBIX Ya-
. creit pacrenns. Bee pacTtymie gacTH pacTeHHH o4Ye€Hb OBICT-
po 3aceadioTca MHKpodJopol, B TOM 4HC/Ae H B YCJIOBHAX,
HCKJIIOYAIOUIHX ee MNomajaHHe H3 BO3JyXa HJIH NepeHoc Ha-
CEKOMBIMH, MPHYEM PACNPOCTPAHAIOTCA HE TOJNBKO MOJBHIK-
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Hbie OPMBI, HMEIOUHE JKTYTHKH, HO H TaKHe, KakK MHKO-
OakTepuH, APOXIKH, CapUMHLI, He obaajaiouide crnocobHo~
CThIO AKTHBHO nepeaBuratbesi. M3 HUX TOJNBKO pefKue BHIbI
HMEIOT CrelHaJdbHble MpHCnocoOJeHus AJs pacnpocTpaHe-
Husi. Hanpumep, apoxiku poma Sporobolomyces BriGpachi-
BalOT CBOH OaJJHCTOCIOPBl HAa 3HAYHTENbHOE PACCTOSAHHE.

Mukpoopranuambl, HeNpepeIBHO Momajgasi Ha pacTyLlHe
YACTH pacTeHHsl MPH NepBOHAYaJbHOM HX CONMPHKOCHOBEHHH
C MOYBOH M [PYrHMH pAacCTeHHSIMH, MOTYT MepeiBHraThCs
BBEPX BMECTe C pacTyllefi yacTbio crebisi Hau Jaucta. IT10
peajbHO MOXKHO cebe NMpeAcTaBHTb, €CJAH BCIOMHHTB ONBIT
(PH3HOJOrOB pacTeHHHl 10 pacnpefeseHHI0 pocTa B OTAENb-
HBIX 4YacTax crebas merogom Merok. HaHeceHHble TyUIBIO
METKH Ha MPOPOCTKH (Ha crtebeb, JHCTbA) JMI0OLIX pacre-
HHIl — MIIEeHHIIbI, AYMEeHs, KYKypy3el, ¢dacoan — Bmecte ¢
pocToM opraHoB nepejasuratorca (puc. 4). Ilogobuo nepe-
NBHKEHHIO METOK MOryT MepejABHraTbcs H OakTepHH, Haxo-
AALIHECA HA MOBEPXHOCTH PACTEeHHS.

Bo Bce craguu pocra, T. e. Ae/IeHHS W PACTAXKEHHA KJe-
TOK, a TaKikKe BO BpeMsi OKOHYaTeJbHOro (GopMHpOBaHHA
TKaHeH OaKTepHH Ha pacTeHHAX pasMHOXKalOTcA. DTO, ecre-
CTBEHHO, TakK#e CnocoOCTBYET HX pacnpocTpaHeHHIo, 0Co-
OeHHO NMPH HAJHYHH BJIATH.

YcunenHoe pasmHoXKeHHe OakTepuii Ha pacTeHHSX CO-
Bajaer ¢ JOXKAAHBBIMH nHAMH. Hanpuwmep, obuiee Konunye-
cTBo OakrepHil (Ha | 2) Ha JAHCTBAX TPYWIH B CYXOH J€Hb

& owwio 140000, a nocae moXKasa —
1040000, na aucrbax AOGJOHH
coorBerctBeHHo 1380000 u
9800000 u r. p. Kpome roro,
CHJAbHO YBJAMHACTCH TNOBEpX-
HOCTh PacCTeHHH NPH BHIAJEHHH
pOCbl H YacCTHYHO NpPH BLIgeJe-
HHH TYTTAUHOHHON JKHAKOCTH,
YTO TakkKe cozgaer OJaronpHsaT-
HBIE YCJOBHSA AJA Pa3MHOMKEHHs
MHKPOOpPTaHH3MOB.

CnenuajabHble  ONBITHL  MOJ-
TBEPAHJAH CMOCOGHOCTE MHKPO-
OpPraHH3MOB pasMHOMKATbCH Ha
npopoctkax. lTak, Ha cemeHa

T

Puc. 4. Ilepeasumenne

METOK [0 Mepe pocra
crefan  KoHckux  Gofoe MIIeHHIIBI HAaHOCHJH CYCHeH3HID

(no JI. A. Usanosy). npozxKeil Rhodotorula aurantia-
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. ca W 3arem -[popauHBajH HX BO BJa)XHOH AaTMoO-

 chepe Noj CTeKAsHHLIMH Koinakamu. Okasanoch, 4TO Me-

nee 100 Toic. KAGTOK ApPOXKIKell, HAHECEHHBIX HA KaiK/0e Bbl-

- CceBaemoe cemsd, pasMHOXKH/HCE H B CMBIBE C OJHOro pacre-

HHUA HX OBLIO HECKOJbLKO MHJJHOHOB KJjeToK. AHAaJOrHYHbBIe

. JlaHHBIe TOJYUEHBLI NMPH BHICEBE B CTEPHJbHBII cyferpar ce-

MAH OrypUOB, Ha KOTOPBIX HACYMTBHIBAJOCHL MO 2 Thic. DaKTe-
pHH; Ha HaJ3eMHBIX OpPraHax pacTeHHiH, BLIPOCILHX H3 3THX
CeMAH B KaMmepax, 3allHIIeHHBIX OT OKpPYXKalollero BO3AY-
Xa, KojuyecTBO OakTepHil yBeJIHUYHJIOCH A0 HECKOJbKHX
mujaaHoHoB (C. Leben, 1961).

XAPAKTEPHbLIE OCOBEHHOCTH MHMKPO®DIOPLI
OHUINOCDEPDI

[Ipucnoco6Gienne OpraHu3MoOB K ONpee/eHHbIM YC/JA0BH-
fIM cpelbl oOHTaHHA oNpefeisaer HX XapakrepHbeie ocoleH-
HOCTH. IJNHMHUTHBIX MHKPOOPraHH3MOB OTHOCAT K OJHON
IKOJIOTHYECKOil TrpyMnne Mo cJAeAyoIHM 0co6eHHOCTAM: CIo-
COOHOCTb MEepexoAHTb ¢ CeMsIH Ha pacTylllHe YacTH pacre-
HHSI; COCOOHOCTL KHTb Ha NMOBEPXHOCTH pacTeHusd, He Mpo-
HHKadA B ero TKAHH, H INHTATHCH BHIIAESJeHHAMH PaCTEHHA,
cnoco0HOCTh HCNOJb30BaTh ITHTATE/NbHEIE BeEIleCTBa OYeHb
MaJbIX KOHIEHTPAlMH; MOBbIIEHHAST YCTOMYHBOCTB [0 CpaB-
HEHHI0O ¢ HeINH(HTHLIMH BHAAMH K (PHTOHIHAAM, cnocol-
HOCTb TI€PEHOCHTb MEpHOJHYeCKoe MOACYIIMBAHHE, I[OBbI-
MIEHHAA YCTOHYMBOCTH MHOTHX BHJAOB K COJHEYHOH pa-
AHALHH.

Ecan 6bl cnocobHOCTb K NPHCNOCOOJEHHIO ¥ MHKDPOOP-
raHH3MOB OTCYTCTBOBaJia, TO #KH3Hb HA MOBEPXHOCTH pacTe-
HHH He Gbiia 6bI HOPMAaJIbHBIM fIBJ€eHHEM H MHKPOOPTraHH3-
Mbl He MoOrJiH OBl He TOJIbKO pa3MHOXKAaTbCs, HO H coxpa-
HATBHCSA Ha HHX.

B onbiTax ¢ MHKpoopraHu3aMaMHu B JaBOpPATOPHBIX YCJIO-
BHAX MOATBEpPXKJAeHa HX cnocobHOCTL NpHcHocabJaHBaATHCA
HEe TOJNILKO K HaJHYHIO ONpeNeJeHHBIX MMHTATENbHBIX BEIecTB
B Cpeie, HO TakXe H K ApyruMm (axkropam, Hanpumep K
MOBBIMIEHHBIM J03aM aHTHOHOTHKOB HJIH AHTHCENTHKOB, K
OTCYTCTBHIO KHCJIOpPOJA M Npod. INHPHTHBIE MHKPOOPraHH3-
Mbl NIPHCIIOCOOHJIHCH K H3HH B NPHCYTCTBHH MOBBIIIEHHOTO
KOJIH4YeCTBa (PHTOHIHAOB, BhlJEASeMBIX pacTeHHsIMH, OJfHAa-
KO NaHHBIX O BJHSAHHH 3THX BeLleCTB HAa yKasaHHYIO rpyn-
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Iy MHKPOOPraHm3MOB MoKa eule oveds Mmaso. Ilpn mayue-
HHH JeHcTBHA (HTOHUHIOB JyKa H 4YeCHOKa Ha pO30Bble
apoxcku Rhodotorula glutinis u apoxikenonobusie rpubku
H3 pona Candida, Berpevalomuecss Ha pacTeHHsAX, OblIO yC-
TAHOBJIEHO, YTO CATHBHH — (PHTOHLHA YeCHOKa — B MaJbIX
KoHuentpauuax (1—109%) oxaswiBan wa 3TH MHKpoopra-
HH3MBl CTHMYJHpYyIOLLee jAedcTBHe, a B GONbIIHX KOHIIEHT-
pauuax (90—1009% )— yrueraloutee. Baxno Takxe, 4TO
NpH MOBTOPHBIX BO3AEHCTBHAX 3THM GHTOHIHAOM yjaaBa-
JIOCb MOJIYMHTh KYJbTYPbl, NpuHcNocoOJieHHble K CaTHBHHY
(E. II. Jlecuukos, KO. A. Tumoxosckuit u U. I'. 'oman-
nep, 1956).

Mayuenne GakTepHUHAHOrO AEHCTBHS JeTYYHX (DHTOHIM-
JIOB eJqH Ha TCHWIOCTHYIO MHKpodaopy cuaoca — Bact.
levans, Bac. mesentericus, Bac. megaterium, Ps. fluores-
cens, Bact. coli, Bac. mycoides — nokasaJio, yro HauboJsee
peako yrHeraJca poct Bac. mycoides, THnH4YHOro mouBeH-
HOro MHKpoopranuama. Bce ocraabpHble 3nH(HTH — 00HTAa-
TeJH pacTeHHii—pocau Tak e, kak u Lactobacterium plan-
tarum, KyJbTypbl KOTOPO# COBCeM He peardupoBaJjiy Ha MpH-
cyrctBie xBou (A. A. Tosukosa, 1958).

Hnsi Toro ytoObl YCTAHOBHUTb, HMEETCsl JH Y SNH(DHTHBIX
MHKPOOPraHu3MoB, OOMTAIOUIHX HAa HaJA3eMHBIX 4acTsax pac-
TeHHI, NPHCNOCOOJEHHOCTh H MOBBLIIEHHAS YCTOHYHBOCTD K
JeTyunM (pUTOHLHAAM pacTeHHH, CPaBHHBA/H HX BLIXKHBae-
MOCTL B MPHCYTCTBHH 3THX (DHTOHIIHJOB C BBIXKHBAEMOCTBIO
MOYBEHHBIX canpoHTOB H HEKOTOPBIX NpejcTaBHTEeH Kop-
HeBolt MHKpoduiopbl. UyBCTBHTENBHOCTb Pa3HbBIX MHKPOOP-
raHu3MoB K JeTyuuM (pHToHIUHAAM cocHbl (Pinus silvestris)
H peabkun (Raphanus sativus) okasanach pasaugHoH
(taba. 3). HaubGosiee ycTOMYHMBEI K HHM BHJbI, BbiJe/eHHbIE
H3 puaochepnl, MeHee YCTOHYHBBI BH/bI, XapaKkTepHble A
KOpHEBOH MHKpodJopsl, H ObICTPpO morubaioT OT AEHCTBHA
JTeTYUHX (HTOHUMIOB HeINH(HTHBIE MHKPOOPraHH3MHI.

Ha ocooBanuu stHx HaGmwogenuin . Il. Xyaskos u
A. C. PoixkoBa (1957) mnpemioxuiaun MeTOA s OTIHe-
JeHHs KOPHEBLIX MHKPOOPraHM3MoOB, MOCTOAHHO HAXOAAIIHX-
Ci B KOHTAKTe C PACTEHHSIMH, OT HEKOTOPLIX NMOYBeHHEIX. Me-
TOJ, OCHOBaH Ha pasjIMMHOH YCTOHYHBOCTH 3THX IpPyHIl MHK-
pooOpraHuaMoB K (HTOHIHAAM, COJeprKAallHMCA B YemlyH-
kax gayka. Okasajoch, 4TO NpH BbipallHBaHHH MHKpoOOpra-
HU3MOB Ha cpele ¢ (PHTOHIHAAMH OCHOBHOE 3HAY€HHe MIJd
HX pasfiejeHHs] HMeT [A03HpOBKH (HTOHUHAA, NMPH KOTO-
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Ta6anua 3

Bauanue neryuux uronuwpos Pinus silvestris
HA POCT Pa3JHYHBIX BHAOB MHKPOOPraHH3MOB

Hapecka MCTOYHHMKA PUTOHUHIOB KouTpoas
(Ges dpuTOH-
e 0,3 2 0,4 2 0,5 2 UML08)
- WK -
gl _Mam&rra HE::E::H l-n 2-9 1= 2-1 1-1 2-9 1-1 2-8
nod= | nNos= nog- nos- | nos- mog=- | NOB= | NOR=
TOp- | TOp- | TOp=- | TOp- TOp=- | TOp=- | TOp=- | TOP-
HOCTL | HOCTH | HOCTh | HOCTE | HOCTH | HOCTE | HOCTL | HOCTDL
. Bac. mycoi-
i des [Mousa — | == =1=]=|+]+
. Azotobacter » EISIRR) T Sabs rbaleh el EWRE LTy T E
. Bac. megate-
e rinm » PEER) T A0 ot LU BT GBI e g | O L
i Ps. herbicola r.q:epa{ i T T S et el et it | O RS i
i Ps- glycines| Towe | 4+ i [+ | + | 4| & |'® [
e Chr. chlori- A Rl (R AN SR R st AT <
num » 3 -+ + 5 e i ] e + -+
Rhodotorula » BASE B BEDR IS S T (e DR SRR M o
Cryptococ-
cus » WS Uil O o MO Wegtie TRt p WU le i i
Sarc. lutea » +l+ 4+ 1+l +]1+1+]+
Pullularia » et Bt SRl Fepe gl N AURY BN T I T T R
M]"C. citreum I{gpuﬂ_ S * il el e | il 1 + -
OTMBI-
THIE OT
NnouBbLI
Myc. phlei |To ke Sy TR (S S AU i [ £l
Myc. convo-
lutum » a1 i LT e L1, il i 58 e
Myc. album » il REAT 6 B (el BB A )
Chr. rheni » 4+ | — | = | == —=1| 4+ | +

OGo3nauennda 3HAK «—>» — OTCYTCTBHE poOCTa, 3HAK <«+»—
POCT KyJAbTYP.

PHIX OCTAHABJHBAeTCs POCT MOUBEHHBIX MHKDPOOPraHH3MOB,
HO ellle He YrHeTaeTcsd POCT 3MH(PHTHHIX.

Ha noBepxHOCTH 3eJIeHBIX 4acTell pacTeHHii MHKPOOpra-
HH3MBbl MOABepraloTcs AefiCTBHIO MOBBLILIEHHOrO KOJHYECTBa
NETYYHX (UTOHUMAOB H BO3AEHCTBHIO NPAMBIX COJNHEYHBIX
ayuefi. Kpome Toro, B TeueHHe BereTalHOHHOTO TepHOAA
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OHH HCHBITHIBAIOT BO3AEHCTBHE HEpPaBHOMEPHOro yBJaXKHe-
Hua. OueBuaHO, B CBSI3H C 3THM B ¢uanochepe npeobaaja-
0T caAH3e06pasywlllie MHKPOOPraHusMel (C/H3b Npenoxpa-
HseT HX OT rHOeJH), a TaKiKe MHrMeHTHble (opMbl, Gogee
VCTONYHBBIE K JEHCTBHIO COJHEYHOTO OCBELLeHHS.

[TurMeHTHl THIIA KAPOTHHOHIOB, HAXOAACH B KJETOUYHOI
000/JI0YKE€ HJH OKOJIO Hee, MONIOMAIOT YabTpadHoJeTOBLIE
Jy4H H 3THM 3alHINAIOT OT HHX KAeTKy (A. A. Mmwenen-
kuit, 1946). Muko6axkrepHH, nocrosiHable o6HTaTENH (DHJIJIO-
cpepbl, 0COGEHHO YCTOMYHBBHL K CONHEUHOMY OCBEILEHHIO H
K Buiceixanuio (F. Haag, 1927, O. I'. lllupoxkos, 1959).

OnuduTHHIE GAaKTEPHH OTIHYAIOTCH KOPEHHHIM 06pa3zoM
OT (uTonaroreHHbIX GakTepuii TeM, YTO MOCJAEAHHE MPOHH-
KalT 0OBIYHO BHYTPb TKaHeH pacTeHHil, BhI3bIBas HX 3a60-
aesanusi. M Xorsi MHOrHe M3 (QHTONATOreHHLIX GakTepHil
BCTpeHAlOTCA H HA NMOBEPXHOCTH, HO OTJIHYHTE/JbLHOH 4epToii
HX siBJAsieTCsl crocoOHOCTL mopaxaTth pacrenus. [Ipaeapa, x
SMHMHUTHBIM canpoHTaM OTHOCATCA H HEKOTOpble BHIBI,
KOTOpble 3aMeTHO 3BOJIIOIHOHHPYIOT B CTOPOHY MapasHTH3-
Md, 4 B HEKOTOPBIX CJyuasix NnepexolsT K napasHTHUECKOMY
obpasy xu3uu (JI. Il. Crapeiruna u Y. I'. OKceHTbsH,
1956; M. B. T'opaenko, 1959). K takum BHAaM npuHajiIe-
JKAT CJAeAyolUlHe NPeICTaBHTENH 3INHPHTHOH MHKpodJaophI:
Ps. fluorescens, Ps. herbicola, HekoTopeie pasHOBHAHOCTH
Bac. mesentericus. 1o ouenb pacmpocrpaneHHble Ha pas-
JHYHBIX pacTE€HHsIX BHIBI, HO MOKa OHH JXHBYT 3NH(MHTHO,
T. €. HAa [MOBEPXHOCTH JKHBBIX PAaCTeHHil, Y HHX HET HH CMHO-
COOHOCTH TNPOHHKATL BHYTPb TKaHell, HH NMPHCNOCO6JeHHO-
CTH K OIpeleJeHHBIM BHJaM pacTeHHii, T. e. cnocoOHOCTH
npeojloyeBaTb (PakTOPpbl HMMYHHTETA H TNHTATHLCA KHBBEIMH
TKaHAMH.

OcHOBHBIMH BelleCTBAMH, CJAYKAIIHMH MHILeH AJ5 MHK-
pOOPraHu3MoB, OOHTAIOUHX HA NOBEPXHOCTH HAA3E€MHBIX
Hacrteit pacTeHuil, Kak ye OGblJIo mOKa3aHo, SIBJSIIOTCS aMH-
HOKHCJIOTBI, @ TaK¥e MOHO- H AHCaxapHJHL.

He Bce MHKpoOpranmaMbl B OJMHAKOBOH CTENEHH CHO-
COOHBI pa3BHBATBCS HA CPegax C HH3KON KOHIeHTpalHei:
MHTATEJIbHBIX BEIIECTB, HO /A NpeAcTaBHTedeldl 3niudHTHOI
MHKPO(JIOPHl KaK pa3 3TO CBOHCTBO SIBJSIETCS XapakTep-
HBIM. AHAJJOrHYHAsl CNOCOGHOCTH HCMOJb30BATH 3JEMEHTHI
MHTAHHS, HMEIOLIHECH B Cpeie B OYeHb MaJblX KOAHUECTBAaX,
paHee oOTMeYanacb H JAJf MNpeAcTaBHTeelH MHKpodJiopsbl
Geanbix noasonucTeix nous (T. B. ApucroBckas, 1962).
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Takum obpasom, HecmOTpsi Ha Bce pasHoobpasHe BHIO-

~ BOro COCT4BAa MHKPOOPraHH3MOB (uanocdepsl, v HHX B
. npolecce 3BoJolHH BeipabotaJics pag ocobeHHocTel, Mo-
~ 3BOJIAIIOLHX HM JKHTh Ha NMOBEPXHOCTH 3J0POBOro pacTeHHd.

COCTAB MMKPOOPrAHHM3IMOE
HA HAL3EMHBIX OPTAHAX PACTEHMH

CocraB MHKpPO(QIOpbl Ha MOBEPXHOCTH pACTEHHH Hava/u

H3Y4YaThb B CBA3H C BO3IMOMXKHOCTBIO €¢ NonagaHHa B MOJIOKO,
» 8 TAKXKE HCXO0IA H3 BJHAHHA Ha KadYeCTBO CHJIOCA H Ha Xpa-

nauteecsi sepHo (JI. I1. Crapeiruna, 1962; M. M. Makapo-

:I'-Ea, 1962; JI. KO. MenBunckasi u B. C. PoxaecTBeHCKHII,

1949 u np.).

KpoMe TtOro, uro0Gbi yCTaHOBHTH pOJib MHKPO(IOpPHI
B HM3HH pacTeHHH, HYXKHO 3HATh, KaKHe MHKDPOOPTAHH3MBbI
BXOJAAT B €€ COCTaB W KAaKOBbI HX (DH3HOJOrHUYECKHE
CBOMCTBA.

Ho mnocieiHero BpeMeHH CYIIECTBOBAJN0 MHEHHe, 4TO
BHAOBOH cocTaB MHKpo(I0OpB HAJL3€MHBIX OPraHoB AOBOJIb-
HO ofHooGpaseH. B cBfi3H ¢ 3THM K €€ H3YUEHHIO HE MpPOsAB-
Jajock 6oJibitioro HHTepeca. [IpuHsATHIe MeTOABI HCCJedOBa-
HHSl TIO3BOJISAIJIM B KavyecTBe npeobJafarouinx BHA0B B 00Jb-
IIHHCTBe cayyaes oOHapyxusate Ph. herbicola n Ps.
fluorescens.

[lepponayanbHo [Ans  H3yyeHHs cocraBa SnHQHUTHOI
MHKpO(QJIOpBl 3€JIeHBIX YacTeH pacTeHHil HJAM 3epHa Hcclle-

JIOBATEJH HCNOJAb30BAJAH B KauecTBe I[HTATeJNbHOH CpE€lbl

MACO-NENTOHHLIH arap, KOTOPbIH ABJSETCA ONTHMAaJbHOMN
Cpelod A/f YKa3aHHBIX BHIOB: CKOPOCTb MX pocTa Ha 3TOMH
cpeje 3HauyHTeqbHO OoJiblie, YyeM y MHOTHX MHKOOaKTepHil,
MHKOKOKKOB, Apox:Ked u np. Kpome toro, Ps. herbicola u
Ps. fluorescens BrIZeasiloT NPOAYKTH oOMeHa, KOTOpHIE, Ha-
KanJiHBasicb B MHTATeJNbHOH cpefle, TOPMO3AT pasBHTHE Mel-
JEHHO pACTYLIHX HA MSICO-MENTOHHOM arape BHJOB.

B nactosulee BpeMsi HEKOTOpBIE HCC/EIOBATENH TAKXKe
NPpHAEPKHUBAIOTCS TOrO MHEHH§, HTO B TPYHNY MOCTOSHHBIX
obuTaTtesell HaJ3¢MHBIX OPraHOB pacTeHHS BXOAHT OTHOCH-
TeJbHO He0oJiblIoe KOJH4YecTBO OakTepHabHBIX BHIOB,
aJanTHPOBaHHBIX K 3THM ycjoBHaM. M3 Hux naubGoaee pac-
npocrpaHeHHbiMH cunrator Ps. herbicola, Ps. fluorescens u
Bact. coli-aerogenes. K cayuyaitio npucyTeTBYIONIHM Ha pa-
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CTeHHSAX OTHOCAT KOKKH, CapuUHHBbI, AH(PTEPOHAb!, CMOPOBLIE
H apoxcku (H. C. HoukoBa, 1963).

Hauunasn c 1953 r., anaa wH3ydeHusi BHAOBOro cOCTaBa
SNH(HUTHON MHKPO(QJIOpLI CcTajJH NPHMEHATb ClHelHaJbHbIe
Cpejlbl PacTHTEJBHOrO MPOHCXOXKAEHHA. YiKe mnepBhie pe-
syabrarthl, moayuenusie 1. I1. Xyaakoseim (1953a) npu mc-
MoJb30BAHHH THTATE/IbHOH Cpelbl, MPHrOTOB/JEHHOH Ha CEH-
HOM OTBape, MoKasajH, 4TO BHIOBOH cocTaB 3SNHQHTHOH
MHKpo(dopbl ceMAH 3J1aKoB ropasjpo OoJiee pasHooOpa3seH,
yeM 3TO CuUHTaJ0Ch. Tak, WM Obiio oOHapyxeHo 20 BHIOB
Pas/JIHYHLIX MHKPOOPTraHH3MOB, H3 KOTOpPbIX 8 OecnHrMeHT-
HBIX, 7 NHIrMeHTHBHIX, 3 BHAA ApoxXKeit u 2 BHAA rpHOOB.
Eme Gousbluee pasHoobpasue — 39 BHA0B — ObLI0 MOJYYEHO
S1. T1. XynakosbiM u 1O. M. BosuskoBckoit (1956) na kany-
CTHOM arape MpH BbiJIeTeHHH MHKPOOPraHH3MOB C PasHbIX
K3eMIJIAPOB MIUEHHILBI.

Takum o6Gpasom, OblIO YCTAHOBJIEHO, YTO He BO BCEX
caydasx Ha pacrenuax npeobaagaior Ps. herbicola u Ps.
fluorescens, xoTa 3TH BHAbl MHKPOOPTraHH3MOB, HeCOMHeEH-
HO, ABJIAKTCA BecbMa pECHPGETIJEl’HEHHHMH Ha PpPAaCTEHHAX
H riaBHbiM o6pasom Ha lBeTKax H ceMenax. Tak, Ps. her-
bicola o6pasyer Ha ceMeHax 300IVIEH H O4YeHb YCTOHYHMBA K
BBICBIXaHHIO, O3TOMY CeMeHa SBJSIOTCS TeM MecToM, rje
3TOT MHKpoOOpraHusm coxpassiercss B npupofe (E. Macek,
1936).

Cocras GaxkrepnaabHOH (J1Opbl Ha pacTeHHSAX HEOAHOPO-
neH (rabn. 4). DoablIHHCTBO BCTpPEUAlOLIHXCS MHKpoOpra-
HHSMOB NpHHamIeXHT K poxam Pseudomonas u Chromo-
bacterium. Ha apeBecHBIX H KycTapHHKOBHEIX MOpoJAax mpe-
o6nagaloT ApOXKKH, MHKOOAKTepHH H mnceBAoOaKTepHH, Ha
OAHOJETHHX KYJbTYPHBIX DacTeHHSX — ICeBAOMOHAALI, XpoO-
MoOakTepHH, MHKOOAKTepHH, MHKO- H MHKDOKOKKH, HA [H-
KOpPACTYILHX — OaKTepHH, APOXIKH, XpoMoOaKTepHH H ICeB-
AOMOHA/IHI.

Jasi toro 4roObl BHIABHTH HauGoabliee pasHooOpasue
MHKPOOPTraHH3MOB M3 TeX, KOTOphle MOryT oOHTaTh Ha pac-
TeHHAX, HeoOXOAHMO HccaenoBaTh 6OJbIIOE KOJHYECTBO 06-
pasiioB pa3HbIX BHAOB pacTeHHH. ITO OOBACHAETCA TEM, UTO
Ha KamIOM pacTeHHH eJHHOBPeMEeHHO MPHCYTCTBYeT Cpas-
HHTEeJbHO Hebogbluioe KojauuecTBo BHA0B. Kpome Toro, Ha
pasHBIX HccaedyeMbix ofpasumax MoryT npeobaajath pas-
Hble BHJbI, MO3TOMY 4YeM OoJblle cHeNaHO aHa/lH30B, TEM
JocToBepHee OyAyT pesyJsbTaThl. 1aK, BHaua/ie H3ydajachk
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TaGauma 4
,H' " CootHOWweHHE pasHpix pojop GakTepwi Ha NOBEPXHOCTH JHCTbEB *
1*1-1 (8 mpouenTax ot ofllero KoJaHuecTsa)
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- MBaH-was ., .| 0 | 93 0 0 0 0 0 7
- [Ilanoporthuka | 29 0 18 0 0 0 0 53
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- Xpoma . . . 15| 95 1,5/ 0 0 0 1 1
. Bpycuugn , .| 57 0 26 5 0 0 1 11
1lageas , . .| 39 0 35 ¢ B S 0 0 26
I pesecHbie u Kycrapiukogsie nopodbe
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Ry 0a. .. . . 1 0 5 8 3 ?g

0
ECocHel . .. . 0 4 4 27 37 13 1
0

~ UYepHoit  cMo-
5' ponunm . .| 34 15 | 38 | 13 0 0 0

| fl MHHPD(l)ﬂﬂpE 3esieHbIX vacreir 18  BHIOB pﬂETEHHH
g (IO. M. Bosusakosckasn, f. Il. Xyaakos, 1960); 6uiio ycra-
';* HOBJIEHO, UTO BblaeNeHHble GakrTepuH oTHocsATcst K 46 pas-
' EEE JHYHEIM BHAaM. Yacrto BCTpeyasMCh NMPEACTABHTENH He OC-
 HOBHOTO BHJA, a KaKoii-TH60 H3 BXOMfALHX B HEro pasHo-

| r‘ . BUIHOCTEH WJIH KVJBTYPHI, Y KOTOPHIX HEKOTOpLle CBOHCTBA

- .._
'|'-j$ -H::\-.
i

ol 1 * Jlaunole OTHOCATCA TOJbKO K HHAHBHAYyadbHbiM obpasuaMm pa-
it ﬁ crennfi. OHn Moryr kKosefaThcAd B 3JHAYHTENbHEIX Npefenax, HO Xapak-
itiAT TE]JHHE 0COOEHHOCTH COCTABA MHKpOQUIOpH Ha pAa3HBX <«rpynnax» pa-
i mnuﬁ COXpansioTCe.
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OTKJOHAJIHCh OT ONMHCAaHHbIX B onpepennrtene. [lo okpacke
KoJIOHHi H3 46 BHIOB OblLIO 00HApYIKEHO: 8 XKEeATONHIrMEeHT-
HbIX, 8 NHMOHHOro upera, 13 opaHXeBBIX M KpacHHIX, 5 Ge-
ablx, 2 6ypoix, 10 GecuBeTHbIX.

[Ipn nmonosHeHHH acCOPTHMEHTa HCCAeAYyeMBIX pacTeHHi
eute 35 BHAAMH CIHCOK BBIAEJEHHBIX MHKPOOPraHH3MOB
pacmupuaca ao 60 BugoB M 55 pasHOBHAHOCTEH 3THX BH-
nos. IlepeyeHb BHAOB M HX OCHOBHHIX (DH3HOJOTHYECKHX
CBOHCTB NMpHBeJeH B cCBOAHOH Tabauue (cMm. tabua. 45).

Ha6nawonennss 3a pacnpocTpaHeHHeM pasHLIX BHIOB
MHKPOOPraHM3MOB Ha pacCTeHHSAX MOKAa3bIBAlOT, YTO OJHH H
TOT € BHJ MOXKeT BCTpeuaTbCA Ha PasIHUYHBIX paCTEHHX.
CnenoBatenpHo, y npeactraBHTesnell smubHTHOH MHKpodiIo-
pPbl HET CTpPOTOo# MpPHCHOCOOJEHHOCTH K BBIJEJEHHAM Olpe-
AeJIeHHBIX BHAOB pacTeHHil. DTO MOMXKHO MNOATBEPAHTH K-
CliepHMeHTaNbHO. Tak, ec/ii B3ATb KYJbTYphl, BbIAeJIeHHBIE
C pasHbIX BHAOB pacTeHHi, H HAHECTH HX Ha MPOCTEPHIH30-
BaHHbIE ceMeHa Kakoro-iu6o OAHOro BHAA, HATIPHMEpP pKH,
a 3aTeM NMpPOPACTHTb 3TH CeMeéHa B CTepPHJALHOM MeCKe HJH
CTepHabHONH mouBe (cM. puc. 3), To HerpyaHo Oyaer ybe-
AHTBCS, YTO MHKPOOPraHH3MEI, B3fAThleé C pas3HBIX BHJIOB
pacTeHuil, mepemly Ha MNPOPOCTKH OMBITHOTO PACTEHHS H
PA3MHOMKHIHCH HA HHX.

I1oT (aKT HMeeT onpefe/eHHBI TPAKTHYECKHH HHTE-
pec, Tak Kak OTKpbIBaeT MepcrneKTHBY AJsi oborauieHHs Io-
BEDXHOCTH PACTEHHIl TMOJE3HBIMH MHKPOOpPraHH3MaMH, Ha-
NpHMep aHtaroHucramu ¢uronatorenHbsix rpubos (C. Le-
ben, 1965 u np.).

Pasnuuus B cocrase MuKpod0pbl Ha MOBEPXHOCTH Hal-
3€eMHBIX OPraHoB pacTeHHil 0ObsicCHATCA pALOM (aKTOPOB:
pasHBIMM HCTOYHHMKAMH 3TOH MHKpodJopbl, OTYACTH 0OCO-
OeHHOCTSIMH JaHHOTO BHAA pacTeHHs, CTEMeHbIO ero (GHTOH-
UHAHOCTH H B OOJBIIEH CTEMeHH YCJAOBHSIMH NPOH3pPACTaAHHS
pacrenuit. ITocnennee noaTBepxKaercs caeayionum hakTom;
MPH HCCJEA0BAHHH MHKPOQJIOpPH KOJIOCHEB OBCA H JHCTLEB
Kaptodenas, B3ATHIX H3 pasHbIX MeCT NpouspacTtanusa (Ha
onblTHOH cTanuuu B Jloaronpyanom MockoBckoit obaactu
n B lOpoes-ITonbckom paiione Baamumupckoit obaacru),
0KasaJochb, YTO Ha OBCe B OXHOM MecTe npeobjaamaaum Ps.
herbicola, B apyrom — Mycobacterium, a Ha kaptodesne B
ofHoM caydae — Micrococcus, B npyrom — Rhodotorula.

[TpuBenenHble aKkThHl He HMCKJAIOYAIOT TOTO, 4TO Yy psja
SMHOHUTHEIX MHKPOOPraHH3MOB OOHaApY)XHBAeTCHd HeOJHHA-

28



KOBasi NpHCnoco0JeHHOCTE K PasMHOMEHHIO Ha Pas/HYHBIX
. yactax pacrenns. Tak, vanpumep, Chr. aurantiacum uawme
" u B GoJBIIHX KOJMHYECTBAX BCTpeyaeTcs Ha lBeTKax, Ps.
~ herbicola —Ha cemenax, a ApoxKu u rpubsl Pullularia —
. Ha JHCTbAX JpeBeCcHHIX MOPOA.

, YuuTeiBas BbILIECKA3aHHOE, cJAeAyeT MMEeTb B BHAY, 4TO
. PaCTHTEeJIbHOE Cbipbe KaK HCTOYHHK IOJIe3HOH MHKPO(JIOpE!
. BecbMa HeoAHOpoAHO. B cBsI3H ¢ 3THM JAJsA TNOJY4YEeHHH
. CTaHAApPTHOI MPOAYKUHH B psAje caydaes ero leinecoobpas-
- HO oforamartbh noJesHoli MHKpOQJIOpOH.

CnocobHOCTbL SMHAHTHBIX MHKPOOPraHH3MOB KHTbL Ha
pPasNHYHBIX pACTEHHSIX He MPOTHBOPEUHT, OAHAKO, H3BECT-
HEIM (akTtam cneundHYecKoil npHcnoco6JeHHOCTH 3HA0(H-
TOB-CHMOMOHTOB MJH 3HAODHTOB-NapasHTOB K ONpPEJAEIeH-
HBIM pacTHTeJbHBIM opranusmam. M Te W JApyrHe otyiH4a-
I0TCS TEéM, UTO MKHBYT He HA MOBEPXHOCTH pacTeHH#d, a Mpo-
HHKAalOT BHYTPb €ro TKaHeH.

['pynm MHKpPOOPraHH3MOB, CHMOHOTHYECKH COXHTEJbCT-
BYIOUIMX ¢ pacTeHHAMH, He TaK MHoro. B ocHOBHOM OHH
MpeACTaBJIeHbl PA3JHUYHEIMH KAyOeHbKOBBIMH OaKTepHAMH H
SHI0- H 3KTOTPO(GHLIMH MHKOPH3HBIMH IpHOaMH. ITH MHK-
POOPTaHH3Mbl XOTSl H BHEAPAIOTCH B MEXKKJIETHHKH H KJer-
KH OTJEeJbHBIX OPraHOB PacTeHHS, HO OHH He mpHcrnocobie-
HBI MHTATbCSA €ro KHBLIMH TKaHAMH. B mpouecce 3BOMIOLHH
OHH npHcnocoGHAHCL K ocobeHHOCTAM OOMEHa BeIleCTB
OnpefieJieHHBIX BHAOB pacTeHHii H K YCBOEHHMIO B KauyecTBe
HCTOYHHKOB TMHTAHHS BEIIECTB, BbIJEIAEMBIX MOCAEeIHHMH.
. Ouu, oueBHJHO, aAanTRPOBaJHChb TaKKe K TakHM (akxro-
" paM naccHMBHOrO HMMYHHTETa PAacTeHHH, KakK XMMHYECKHi
COCTAB KJETOUHOro COKa W HaJHYHe B HEM cnerH(HYecKHX
Bemtects. [IpaBna, npoTHB MHKPOOPraHH3MOB pacTeHHe BbI-
paGoTano pAA 3aUIMTHBIX peakiyil, TaKk Kak WHaye Gecnpe-
NATCTBEHHOE pPa3MHOXeHHe MHKPOOPraHH3MOB BHYTPH pac-
‘TeHHsl MorJio npuBecTH ero K rubenn. Hampumep, knyOeHb-
.~ KOBble OGaKkTepHH JOKaJu3ylioTcsi B KJyGeHbKax, a rudsbl
. MHKOpH3HHEIX TpHOOB NoOABEpraioTcs NepeBapHBaHHIO B KJET-
. Kax nmepBHYHOM KOpBI KOpHSI.

Kpome Oakrepuii, Ha pacTeHHAX BCTpeYaeTcs 3HAYH-

. TesILHOe KOJHYECTBO JAPOMKIKenofoGHBIX opraHH3MoB*®. MX

* K npoxmenofoGHBIM OpranHsMaM TNPHHATO OTHOCHTL OpraHH3-
MBI, OuUeHb CXOAHBIE ¢ JApoXKamu, Ho He oGpasyomue cnop. daa ynoG-
CTBA M3JOMKEHHA NOA TEPMHHOM <«ApOHKH» OyAYT MOApazyMeBaThCH
ApoxenofoGHble MHKPOOPTaHH3MbL.
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o0OHapyKHBaJH HAd BOJAOPOCIsX, siIr0/laX, HA 3epHe, JIHCThAX
XJ1eOHBIX 3/1aKOB, JHCTbAX JYrOBBIX DAacTeHHil, HAa HEKOTO-
pPhIX CHJAOCYEMBIX pacTeHHSAX — KYKYpY3e, KJaeBepe, JIIONHHE
M Ha AHKOpAacTYIUIHX TpaBax. JLpoXIKH NPHCYTCTBYIOT B CO-
crape 3NHGUTHOH MHKpoQOpEl MHOTHX BHIOB pacTeHHI
(F. Last, 1955; M. Menna, 1959; HU. ®. Illenokosa, 1964
H ap.). B HexkoTOpeIX cayuasx, ocoOEHHO Ha JIHCThAX Jpe-
BECHBIX M KYCTaPHHKOBBIX NMOPOA, HX KOJHYECTBO COCTaBJIfi-
10 40% u 6onee or o6llero KoJuYecTBa MHKPOOPraHH3MOB.

[TpencraBuTreneil ApoxKenoLoOHbIX OpraHu3MoB, npe-
06GJlalal0IUX HA pacTeHHsX, MO BHEWIHEMY BHAY KOJIOHHI
MOXKHO pasfesuTh Ha 3 rpynnsi: l-f rpynna — KoJIOHHH po-
30Bble H OpaHKeBo-KpacHble, Z-a rpynna — OenoBaTble HWIH
GerkeBble, 3-51 Tpynna — KOJOHHH ¢ cyOCTpaTHHIM MHILEJIH-
CM MO KpasiM, CBeT/ible HJIH YepHHIE.

Coraacuo onpepenutenio Jlognep u Kperep Ban PHil
(1952) wu pykoBomeresy H. M. Ilugonaunuko (1953)
KyAbTypbl l-if rpynnel, T. €. HMeIOIUIHE PO30BbIE H KpPACHO-
OopaHXKeBble KOJIOHHH, oTHOcHJAHCh K poaam Rhodoiorula n
Sporobolomyces, 2-it — K poay Cryptococcus, 3-H — K poiy
Trichosporon u K 1poX:KenofAoOHEIM OpraHH3MaM H3 Heco-
pepmeHHbX rpubos nopsaka Hyphales. TIlociaennue 6u11H
npeacrasaensl pomamu Pullularia, Hormiscium u Oospora®.
Bcero na nosepXxHocTH pacrteHuit 6b10 obHapyzKeHo 17 Bu-
0B JPOIKIKeNoAOOHBIX MHKPOOpPraHusmoB (cM. Tabua. 45).

Cpenu 3Toro pasHooOpasHa J[APOXKIKEBBIX OpPraHH3MOB
BUHHBIE JPOXIKH Ha pacTeHHsX Berpeuaioress peako. Ouu
MonajgalT B CYCJ0 B OCHOBHOM Ha BHHOJEJNbYECKHX 3a-
BOJAX HJH TepeHOCATCHs HACeKOMBIMH Ha CO3peBalouiHe
MJA0ALI H ATOMLI.

M3 muuensipubix ¢opMm ocobeHHo pacnpocTpaHen rpud
Pullularia pullulans (Aureobasidium). Ecau paccMaTph-
BaTh npenapatel 3Toro rpuba moj MHKPOCKONOM, TO B II0Je
3peHHS BHAHO OYeHb GOJbIIOe KOJHYECTBO APOKKenorod-
HBIX KOHMJAHI H TH(BI TMCEeBAO- HAH HCTHHHOTO MHIEIHS,
pasjiesieHHbIe neperopoakaMu (puc. 5, a). Baarosapsa Takon
MHKPOCKONHYECKOH KapTHHe HCCAedoBaTe/H, paHee H3YudB-
ure MHKpodaIOpY pacTeHMit, HasbIBaJH MuUeNspHBIE (oOp-
MBI TO-pasHoMy: «jankue papoxxku» (JI. Il. Crapeiruna,
1926), «Mycotorula» (H. A. KpacunbHukos, 1958), «miie-
aspasie apoxoku» (H. IT1. Xyaskos, 1953), «uepHble APOXK-

* Hpentndukauna muueaspusx ¢opm nposesena H. A, 3auxnHOi,
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Puic. 5. Munenspusie apoxikenofobnue rpubnl ¢ NopepXHOCTH
pactennfi (ysenndenne 2803).
a — Pullularia, & — Hormiscium.

,..n ,.H{H:& (A. T'. Poxguna, 1950). P. pullulans ouesb nHerpeGosa-
| TeleH K MHTATe/bHbIM BeUIECTBAM H MOTOMY OGHTaeT He
l:!;i?'.l- TOJIBKO HA PACTEHHAX, HO H Ha HAOEKOMBIX, B 1OYBE, HA MH-

E [IeBLIX MPOAYKTAX, 0cOGEHHO Ha MJIOAAaX H SArojfax; ero cno-

' l-""' pbl Berpeuatotcs B Bosayxe (W. Cook, 1959).
~ Ha nucresx apeBecHBIX H KYCTAPHHKOBBIX pacTeHHi ua-

|, ¢10 o6HapyxuBasca rpu6 us poga Hormiscium. Kononuu

Y n. \ero Ha KanycTHOH H Ha KaprodeabHOH cpeAax — 4epHOro
‘»éllg nBera, rpy6ele, mepoxoBathle. Mumennii HMeer yacTble me-

~ peropoaku. Ot rud oruneHsoTcs KoHHAHH (pHC. 5, 0).
~ Kpome ppoxxenomoOHbix rpu6oB, Ha NOBEPXHOCTH 3€-

~ JIeHBIX pacTeHWil W MX ceMeHax HaxoJuTcsA Oo/bIIOe KOJIH-
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YecTBO MJecHeBbiXx rpuboB, otnocsiniuxca K pogam Cladospo-
rium, Penicillium, Alternaria, Fusarium, Macrosporium,
Aspergillus, Botrytis u ap. (I1. M. llrepenGepr, 1959).
YcuneHHoe pasMHOKeHHe rpu0OOB Ha NOBEPXHOCTH pacTe-
HHIl siBJAsieTCA MNoKasaTtegeMm ocaab/ieHHOro COCTOAHHA [10-
C/IELHHX.

AKTHHOMHIETBHI HA HAJ3€MHBIX OpraHax pacTeHHil BCTpe-
4AaOTCS PenKo.

3HAYEHHE MHKPOMmANOPHI 3EJNIEHBIX PACTEHMH
ANA CENbCKOXO3AWCTBEHHOH NMPAKTHKM

C yraybnenuem 3HaHHil 06 HCNONB3OBAHHH MHKpoOOpra-
HH3MOB B PasJIHYHBIX OTPacAaX XO3AHCTBEHHOH ACATENbHO-
CTH YeJIOBeKa — B BHHOMEJHH, XJeOoneuyeHHH, MOJy4YeHHH
KHCJIOMOJIOYHBIX NPOAVKTOB H T. A.— SNHQHTHBIE MHKpPO-
OpPraHH3Mbl TaKie NPHBJAEKAH K ce0e BHAMaHHe HccJeloBa-
Tesieii. BuiiBH1ach WX HeCcOMHEHHAasi poJib B Mpolieccax, npo-
HCXOASAILHX NPH CHJIOCOBAHHH 3eJIEHOH MAacchl H MPH XpaHe-
HHH 3epHa, oOHApYKHJIOCh HX B/IHSHHE HAa KayecTBO MOJIO-
Ka MNpH ero 3arpss3HeHHH MHKpodJopo#, nonajamwouei c
KOPMOB; BbI3bIBAJIO ONAceHHe NpHcyTcTBHE OaKTepHil — npej-
cTaBHTeNell KHIIeYHOH rpymnbl — Ha 3€JeHBIX YacTAxX pac-
TeHUH, ynoTpebaseMblX B MHILY B ChipoM BHAe (Kamycra,
cajaT M npoy.), a TakKe MPHCYTCTBHe B COCTaBe SMHU(HT-
HOil MHKpO(JIOpHl YCJOBHBIX NapasuToB pacTeHuil. Kpome
TOro, BBISIBUJIACH POJIb SNHPHTHOH MHKPO(JIOPBI B MATAHUH
pacTeHHH B CBfI3H ¢ ee ydacTHeM B (DOpPMHDOBaHHH KOM-
NAEKCOB KOPHEBLIX MHKPOOPraHH3MOB, a TaKXe HX 3Haye-
HHEe KaK NpPOAYLEeHTOB (PH3HOJOrHYECKH aKTHBHLIX BELIECTB
H KaK aHTaroHUcToB (QHTOMATOreHHBIX OaKTepHil H TPpHOOB.
B ¢BfisH ¢ 3THM Ha4aJHChb HCCJAEJOBaHHA, B KOTOPBIX C pas-
JUUYHBIX TOUEK 3peHHA HayaJH H3ydyaTh MHKPOOPraHH3Mbl
HJAH Tpynnbel MHKPOOPraHH3MOB, 4acTO BCTpevalollHecs Ha
pacTeHHAX W H3BecTHble OJarofapsa CBOHM MOJIE3HBIM HJIH,
Hao6opoT, BpeAHBIM KauecTBaMm (HampuMep, MOJOYHOKHC-
Jble OakTepHH, KHIIeYHas [aJjioyka, ¢Joopecuupyioliie
OakTepHH, OJuH3kHe K ¢HTONMATOreHHBIM, MHKOOAKTEpPHH
H Ap.).

MonoyHoKHCABEe GaKTepHH MAOBOJLHO XOPOLIO
H3y4eHEl, TaK KaK ¢ JaBHHX MOpP HCNOJNb3YIOTCS YEJCGBCKOM
B €ero mnpakTHYECKOH [AeATeJbHOCTH: IPH MPHTOTOBJEHHH
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" MOMOYHOKHC/ILIX MPOAYKTOB, TPH CHJOCOBAHHH KOPMOB,
. xaeGonedeHu:, KBamenuwn osomed u ap. [oapoOnuie AaH-
.~ jBple O MecTe MOJIOYHOKHCAbIX Oakrtepuit B HpHpOAe H HX
| CBH3H C PpACTEHHSIMH  TPHBOAATCA B MOHOrpacuu
" E. U. Kpacuukosa (1960), a takxe B paborax C. C. llle-
. Jjoxosoit (1961), A. A. Hecrepenxo (1964) u ap. Oxasui-
' paercs, MOJOYHOKHCAbLIX Oakrepuil 3HauYHTe/NbHO OoAbIUe
" Ha KyJbTYDHBIX pacTeHHsX (M BOJIH3M OT XKHJbsl), UEM HA
~ guKkopacTymuXx. IJtH GakTepuu OOGHapyMeuhl Ha JIHCTBAX,
. uBerkax, maogax i cemeHax. KouauuectBo HX KoaebJercd
. OT EAHHHIL 10 JeCATKOB ThiCAY Ha | 2 3e/1eHOH MaCCHI. Ha
 pacrenusix oOHapyxeHol 3 BHAa JaKToOaKTepHil, 3 BHAA
~ JJeHKOHOCTOK, @ TaKiKe MOJOYHOKHC/bIe KOKKH.

& Iloka3ano, 4TO MOJIOYHOKHC/Able OaKTepHH aKTHBHO pas-
. MHOMAIOTCSi B NPHKOPHEBOH 30He H HA HaA3€MHBIX YacTAX
. pacTeHHit M 00JanaloT CnocoGHOCTBIO MEPEXOAHThL C CeMSIH
Ha NpopocTKH pacreHHil. [To3TOMY HX MOXKHO CUHTATDL NpPe-
CTABHTENAMH 3MHGMUTHON MHKPOQJIOPHI.

Cozep:KaHiHe MOJOYHOKHCABIX OaKTepHH Ha pacTeHHsX
BApbHPYET B 3aBHCHMOCTH OT BHMAA pacTeHHd, (pashl ero
pasBuTH M MecTta npouspactanus. KosebGanus Koauwuccr-
Ba MOJIOYHOKHCJBIX OaKTepHil Ha pacTEHHAX MOXHO OTHa-
CTH OGBSCHHTL HAJHUYHEM HX AHTATOHHCTOB. Y HEKOTOPBIX
MITAMMOB MOJIOYHOKHCJBIX GakTepuii o6HapyxeHo 7—69%
aHTATOHHCTOB OT oO0llero 4Wcia MHKPOOPraHHM3MoB, BblZe-
JEHHBIX C pacTeHHS.

[To npennonoxenuio E. M. Kpacuukopa (1960), mosou-
HOKHCJble GakTepuH B HEKOTOPHIX caydasx MOryT ObITb 110-
Je3Hbl AJa pacreHHil. Hanpumep, oHH Kak KHCI0TO00OpPA30-
BaTeJH cnocoOHBEI MepeBOAHTH TpexkaJjblueBbl Qocdar B
pacTBopuMylo ¢dopMy W 3ITHM O6J1aronpHATCTBOBATL pacre-
HHIO B ycBoeHHH (ocdopa. Conn obpasyeMoH HMH MOJIOY-
HOIl KMCJIOTHI MOFYT YCBAaHBATBbCHA APYTHMH pH3OCHEpHLIMH
MHKPOOpPraHH3MaMH,
~ MonouyHokHcable GaKTepHH, NPHCYTCTBYIOLHEe HAa pacTe-
HHUAX, HMeloT GoJibllioe 3HAUEHHE MPH 3aroTOBKe CHJIOCHOI
macchl. IIpn ee naoTHol yknajake 5TH OGakTepHH HaYHHAOT
VCHJAEHHO pasMHoOXKaTbcsi, o6pasysi MpH 3TOM 3HAYHTENbHOE
KOMIMYECTBO OpPraHHYeCcKHX KHCJOT, IVIaBHHIM 00pasoM MoO-
JIOUHOH, KOTOpHE KOHCEPBHPYIOT COYHBbIH KOPM H CO3JAatoT
YCJAOBHA AJA €ro JJHTEJBHOTr0 XpaHeHH.

Brayase nmpH H3MeJbUe€HHH CKOLIEHHOH 3eJeHOH Macchl
Ha OTMHpPAIOUINX TKAHAX H B EH,E%IH}DUJ;EMCH H3 HHX COKe
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pasaMHoXKalTca pasHooOpasHble INHMHTHBIE MHKPOOPraHHu3-
Mbl, B YHCJE KOTOpbIX mpeobaajalor aMMOHH(HIUHPYIOLLHE,
crnocoOHble BBI3BIBATL THHJAOCTHBIH pacnajx Oeakos. b3 HHX
0COOEHHO aKTHBHbI TaKHe 4acTO BCTpedalollHEecsi Ha pacTe-
HHAX BHAB, Kak Ps. herbicola, Ps. fluorescens, Bact. coli-
aerogenes. B mnponecce pa3BHTHA 3THX BHAOB MHKpOOpra-
HH3MOB cpejla obe/lHAETCHA KHCJOPOAOM, 4TO OCOOEHHO Obi-
CTPO NPOHCXOAHT NMPH MJAOTHOH yKJIaldKe Macchl, MPH 3TOM
NPEHMYILIECTBO NOJYUYAIOT MOJOYHOKHC/Ibe OakTepud, KOTU-
pble cnocoOHBEI pa3MHOXKaTbCd B YCJIOBHSAX aHaspobuosa,
T. €. [IPH 3aTPYAHEHHOM JOCTyNe Bo3Ayxa. B 3THX ycaoBH-
- fIX OHH HAKaNJIHBAaIOT MOJOYHYIO H YKCYCHYIO KHCJOTHI, MO/
AEHCTBHEM KOTOPbIX OTMHPAlOT THH/JIOCTHBIE OaKTEpHH.
B onpeneneHHbIX KOHIEHTpPaUMUsiX MOJOYHAS KHCJIOTA H
cHxenne pH BpeaHbl H 445t caMHX MOJIOYHOKHCIBIX OakTe-
TepHH, TOrda HX pasMHOMKeHHe npekpauiaercs M He MMPOHC-
XOJAHT HaJbHellero MOAKHC/IEHHA KopMa.

3HaueHHe MOJOUYHOKHC/ABIX OakKTepuili s MPOIECCOB,
NPOHCXOMASIIIAX OPH CHJIOCOBAHHH KOPMOB, B OJHHAKOBOH
CTeNeHH OTHOCHTCSl K KBAUIGHHIO W JPYroro Chipbs.

B tex cayuasix, Korja Ha pacTeHHAX NPHCYTCTBYET MaJo
MOJIOYHOKHC/IBIX OaKTepuil, HallpuMep B 3aCYULIHBYIO MOro-
Iy, MOXHO HMCKYCCTBeHHO o6oralaTb HMH CHJIOCYEMYIO Mac-
cy. Llas stoit wenn Bo BeecoiwoanHom HayuHO-HCC/IeL0BATENb-
CKOM HHCTHTYTE CeJbCKOXO3AHCTBEHHOH MHKPOOHOJOTHII
paspaboTraHa 3akBackKa H3 MOJOYHOKHCIALIX Oakrepuit Lac-
tobacterium plantarum.

PacTenus M nouBa sABJIAIOTCA HCTOYHHKAMH, M3 KOTOPBIX
MOJIOYHOKHCABIe OakTepHH nonagarT B modaoxo. M3 3THX
e HCTOYHHKOB MOJIOKO MOXKeT 3arps3HATbCA HemelaTelb-
HOHl MHKpoQJOpolH M B MNepBYIs oYepedb KHIIEUHOH na-
JIOUKOIH.

Knmeunasas nanouka (Bact. coli) asasercas no-
CTOAAHHBLIM oOHTaTteneMm pactrenuit. Hanpumep, B yeaosusax
Cpenueil Asuu ee KoauuecTBO Ha | e JIHCTBEB COCTABJAAJNO:
Yy Kykypyabl — 3600, y mionepubl — 230 ThIC., ¥ KJeBepa —
52 Toic., y Buku —430, y nebeapt —36 Thic. W T. A.
(E. M. Kpacuukos, 1960). B 6oabmom kKoauuecTBe KHIIey-
Hasl naJouka oOHapy:KHBajach Ha Kamnycre, ocOOEHHO Ha
MOJHBHBIX Yy4YaCTKaXx.

B cBsizu ¢ rewm, uro Bact. coli siBnsierca xapakrepHbIM
npeAcTaBHTEeM MHKPO(QIOpPH KHIIEYHOro TpakKTa 4 B psale
caydyaeB crnoco0Ha NposiBJAsITHE MaTOTe@HHLIE CBOACTBA, BhI3bI-
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Basi THHJIOCTHBIA pacnaj OelKOB M OTpaBasii OpraHusm
" BpeAHBIMH TMPOAYKTAMH, PacnpocTpaHEHHEM STOr0 MHKpO-
opranusMa B NpHpOJe HHTEPecoBaJHCh MEAHUHHTKHE MHK-
nobuosori, OHH CKIOHHBI CYHTATH, YTO KHIIEYHHK FBJSETCA
 @AMHCTBEHHBIM ~ HCTOYHHKOM, OTKyAa 3TOT MHKpoopra-

| HE3M Nonajaer B noyBy, Ha PACTEHHs, B MOJIOKO, B IHILE-
. BapHTeJbHBIH TPAKT XOJIOJAHOKPOBHBIX KHBOTHLIX H HaceKo-

e T

 mpix (M. E. Munxesny, 1949). B npupoaHoit oOcTaHOBKE
_ KHIUeuHas nasnouka Bact. coli commune npucnoca0/nBaeT-

~ i K OKPYXAaIOUMM YCJAOBHAM H JlaeT papuantol Bacl.
~ coli citrovorum u Bact. coli-aerogenes.

. Hekoropbie HccaeoBaTead rpynny Bact. coli meaaT Ha
4 jpoxmrpymnbi: 1) Escherichia coli, 2) npomexyTouHas,
= 3) Aerobacter cloacae (levans), 4) Aerobacter aerogenes.
~ [lpu stom kyabrypa E. coli BbiAeasercs npu 37°; 7. & TpH
| remnepaType Tela TeMJOKPOBHBIX, a Kyabrypa Aerobacter
~ aerogenes — npu 25°. O pacmpocTpaHEHHH 3THX NOArPYIT
B noYyBe M HA pacTeHHAX rOBOPAT CJCAYIOUIHE MAHHBIE, TO-
~ ayuennsie ®pasep, Peiix u Maapkoasmom (M. Fraser,
~ W. Reid, Y. Malcoim, 1956). Astopsl uccaegosanu 81 00-
pasen noussl W 1443 o6pasua pacrenuil. Ilpn arom oxasa-
J10Ch, YTO COOTHOLICHHE MOArPYINN HA pacTeHHAX H B MOYBe
6bl10 pasanuHbiM. Tak, W3 BCeX BblJeJIEHHBIX KYJbTYp Ha
pacrenusix o6napyxeno: E. coli — 5,5%, npomexyTouHbIX—
8,6%. A. cloacae — 83,4%, A. aerogenes — 2,4%; B nouse
e coorHouienue Owuto coorBerctBenno 48,8%, 31,
e 159 1 1,2%.

HUHTepecHo, YTO HA PAa3HEIX PACTEHHAX NpPHCYTCTBHE OAK-
. tepuit u3 rpynne Bact. coli (B GoabWIHHCTBE A. cloacae)
3 Obl10 pasaunuHbiM. Tak, H3 Bcex KYJbTYP, BBIAEICHHBIX C
JMCThEB AepeBbeB W KycTapuukos, Bact. coli cocrasisiia
Beero 3.5%, MHOro ee Oblo Ha cafoBhix uBerax — 32%
(182 kyabTyper M3 574) u Ha sepHe X/eOHBIX 371aKOB —
339% ., a Tak)Ke Ha COpHfIKAX, HAa TpaBe C MacTOHUL 3HAYH-
| TeapHOo Goabme, wem Ha TpaBe BHe nactonur (35 u 5%
coorBerctBenno u3 102 oGpasuos). Ilpeanonaralor, 4TO
A. cloacae 3aHOCAT HA PACTEHHSI HACEKOMbIE, 0COOEHHO MPH
onblJieHUH 1BeTKoB. DBakrtepHn u3 rpynmbl coli aerogenes
06HAPYKHBAIOTCS HA BHICYIIEHHOM CEHe H Ha KOJOChAX pac-
TYHIHX 3JaKoB. B mociefneM ciaydae OHH BBIJ€NEHBl H3
73% wuccaenoBaHHBIX 00PasuoB, BCJAEACTBHE uero ObIIO
BbICKA3aHO NpeanojoxeHte o6 sNHQUTHOCTH ITHX faKTepHil
(S. Thomas, P. Hobson, 1955). QueBuano, H HEKOTOPHIE
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Apyrue MHKpoObl KHIIEYHOr0 TPakTa JKHBOTHBIX MOTYT NpH-
criocabauBaTheA K 3NHOHTHOMY cyllecTBoBanuio. Tak, ycra-
HoBJaeHo, 4rto Streptococcus faecalis var. liquefaciens
Jyyqnie NMpHKHBAETCs HA pACTEHHAX, YeM, HanpHMep, MOJOY-
HOKHcable 6akrepun Lactobacterium plantarum nau Strepto-
coccus lactis. [lepsuiii BHA cTpenTOokOKKa oOKasajca cmno-
COOHBIM MEpPexXoAHTb C CeMSH Ha IPOPOCTKH H PaSMHOMKATh-
Cfl HA HHUX, UYTO JaJi0 MOBOJ CYHTATL €ro MOTEHIHAJbLHBIM
snuutom (J. Mundt, J. Coggin, L. Johnson, 1962).

Mukpodpanopa cemMan H XpaHAUIEerocs 3ep-
Ha MOXKET OKaswiBaThb HebGJaronpHaTHoe BJAHAHHE HA HX Ka-
YECTBO NPH HENpaBHJLHOM XpaHeHHWH. McTOYHHKOM MHKpoO-
(dopbl ceMAH ABAAIOTCA 3eJeHble YacTH pacTeHHil, ¢ KOTo-
PHIX OHA monajaer Ha ceMeHa MPH HX CO3PEBAHHH HJH TPH
obMonore. KonnuwecTBo MHKpPOOPraHH3MOB Ha CeMeHax Ko-
Je0/jieTcsi B IWIHPOKHX Npejaesax H 3aBHCHT B OCHOBHOM OT
BJAaxKHOCTH ceMsiH. B cmbiBe ¢ | 2 3epHa mueHHIbl HAXOMH-
Jaun ot 280 teic. o 164 maH. Knetok GaktepHil, or 6,2 ThIC.
n0 64 teic. knerox apoxckeii H oT 420 mo 1870 kaeToK rpu-
6o (N. James, J. Wilson, E. Stark, 1946). Bee uccnenopa-
TeJH, H3ydaBlliHe MHKpo(JOpy ceMsAH 3JaKOBBIX KVJABTYP,
B TOM YHCJe H TJeHYaThiX, OTMEeHaloT, YTO Ha HHX npeol-
nanaer Ps. herbicola, xonnuecTBo KOTOpOit B paje cayuaes
cocrasaser 76—90% ot obuiero uyncna GakDepHit M KOTO-
pas siBJASIETCH MoKasaTtejeM M0OpPOKaueCTBEHHOCTH 3epHa
(O. IN. IToawanoasckas u B. A. Mupaoesa, 1955; E. H. Mu-
myctad H JI. A. Tpucesarckuii, 1963).

[To nawum nadnogenusM, kpome Ps. herbicola, obbiy-
HBIMH OOHTaTeNsiIMH cBexeyOpaHHBIX ceMsaH (B TOM 4HCHe
3epHa 3J1aKOBbIX) SIBJSIIOTCA CJAeAYIONIHe BHALI MHKpOOpra-
nuamoB: Ps. fluorescens, Chr. aurantiacum, Bact. coli,
Psdb. lacticum, Myc. mucosum, HeKOTOpele MHKPOKOKKH,
npoxxu Rhodotorula u Cryptococcus, apomxikenogoGHBbIi
rpubok Pullularia pullulans, nexkoropbie rpuGol. Bce 3TH
MHKpOOpraHu3amel 6aarofaps HHU3KOI BJa)KHOCTH HAXOUSAT-
csl HA ceMeHax B nokosueMcs coctoaHHH (aHabuose). C Te-
yeHHeM BpPEeMeHH H3-3a OTCYTCTBHA B 3THX YCJOBHAX MHTA-
TeJbHbIX BelIeCTB HX KOJHYECTBO MOCTENeHHO CHHKaeTcd,
NpH 3TOM HeKoTopble BHALI norubaioT OeicTpee, YeM Apyrie,
B peayJbTaTe 4ero uaMmensercd cocraB MuKpodaopel. Ilpe-
obnafalHMH, Kak Haubojee yCTOHYHBLIE, CTaHOBATCS
cnopoBele ¢opmMel. Ecan ycia0BHSA NpaBHIbHOIO XpaHeHHs
ceMfiH HapyuwalTcs, 4TQO B [epBYIO OuY€pelb OTHOCHTCH K
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MOBBILLEHHIO BJIaKHOCTH, TO CO3Mal0TCA YC/AOBHA AJA yCHJIE-
HHA (HU3HOJOTHYECKHX MPOIECCOB B CeMeHax, B pe3yJbTare
yero NPOMCXOAMT 3K30cMOC (NMPOHHKHOBEHHE MHTATEJNbHBIX
BEIeCTB H3 CeMsiH BO BHEHIHIOI CpPeay) H pasMHOMeHHe
MuKpoopraHuaMoB. B atom cayyae moc/iefHHe WrpaioT pes-
. KO OTpPHLATENbHYIO pOJib, TAK KaK HaYyHHaercs caMoHarpe-
aHHe CceMsiH, CHH)KeHHe BCXOXKECTH H JajbHeHumwas HX
'_ﬁpqﬂ.
.~ TloapoGuble cBefieHHSI O BAMSHHH BJaXXHOCTH, TeMmmepa-
 TypHl M a’pallMH Ha MHKpPO(QJOpY 3epHa XJeGHLIX 3/1aKOB
" mipH ero xpaHeHuH npuBoAsTcs B Monorpadusx E. H. Mu-
- mycruna # JI. A. Tpucssarckoro (1960, 1963). B nux coob-
~ pyJKaiollero BO3JyXa, H B TOT MOMEHT, KOrja oHa MpeBhl-
 IaeT KPHTHYECKYIO BJIaXKHOCTb, NMPH KOTOPOH B 3€pHE IO-
. sABJsieTcd BojAa B CBOGOJAHOM COCTOSIHHH, Ha4yHHaeTcs
. aKTHBHOE Pa3MHOXKEeHHe MHKPOOPraHH3MOB.
- TlepBeiMu pasBuBaioTcss rpuObl, Kak HaWMmeHee Tpebo-
~ Bate]bHBle K YCJOBHAM BJaXXHOCTH. 'pannHua KpHTHUYECKOI
. Baa)kHocTH npH temnepatype 15—20° aas pasHeix ceMmsH
" cgeayomasi (B MPOUEHTaXx): MIIEHHIA, POXb, AUMEHb —
.~ 14,5—15,5, kykypysa — 13—14, npoco — 12—13, KkopmoOBEIe
 1paBnl — 11—13, macauunbie — 10—11. Takas BAaKHOCTH
 ceMmsaH HaGmonaercs yxe npH 70% OTHOCHTEJNbHOH BJAXKHO-
2 CTH Bo3nyXxa.
i Bo Bpemsi pe3kux M3MeHEHHIl TeMnepaTypbl MOXKeT Hpo-
. HCXOJHTb OTNOTEBaHHEe 3epHa, T. €. MofABJeHHe BJarH Ha
'~ ero noBepxHOCTH. Pa3aMHoOMKaiolUlHeCs Ha BJaXHOM 3epHe
' MHKpPOOpPraHH3Mbl SBJSIOTCA TIJIaBHBIM (akTopoM, BBI3bI-
BAIOLIIHM sIBJIeHHe camocorpeBaHus 3epHa. Kpome HHX, Tem-
 JIOBYIO 3HEPTHIO BBIEJAIOT TakikKe mpobyKaaiouiHecs ceme-
. Ha. DTa 3HepPrus npH NJOXOll TenJonpoBOAHOCTH 3epHA H
~ cnabofi aspalliH TPHBOJHT K 3HAYHTEJNbHOMY MOBBIMIEHHIO
. Temnepatypel. Bo3HukHOBeHHe 3TOro npouecca MOXHO Ha-
~ GuoflaTh HE TOJbLKO B 3€pHOBOHM Macce, HO M B KONHAaxX Tpa-
~ Bhl, CéHa H mp. Rl
~ Cpeaun snubuTHOR MHKPO(JIOPE HA NOBEPXHOCTH pacTe-
. HHii MOTYT HAXOAMTbCS H YCJOBHH e mapasuThl, K Him
 OTHOCHTCS OJMH H3 Haubosiee pacnmpocTpaHeHHBIX Ha pacTe-
~ Husax muxkpooprannsmos Ps. fluorescens. On Berpeuaercs
~ Ha pasHbBIX OpraHax pacTeHHH — JHCTbSAX, UBETKAX H KOp-
~ Hax. Bo muorux cayuasx Ps. fluorescens wa sauctesix mpe-
 obnaparor HaX APYrHMHM BHAAMH, 4 WHOTAA NPHCYTCTBYIOT

x
1;..-"1.' H



MOYTH B YHCTOH KyJabType. DTOT BHJI BhlAe/seT pasHoobpas-
Hble (hepMeHTHI, XOPOIIO pPa3BHBAETCH Ha PasHbIX HCTOYHH-
Kax asoTra M yrjepoja, ycTOHYMB K aHTHOMOTHKAM H (DHTOH-
HAaM, a TakxKe ob6janaer CHJAbHBIMH aHTATOHHCTHUYECKHMH
cpoiictBaMu. Bnaropaps stuMm cBoiictBam Ps. fluorescens
ObICTPO PA3MHOXKAeTcs H BBITECHAGT APYrHe BHIBI.

¥ mukpoopranusma Ps. fluorescens nabmionaercs cos-
MellleHHe IBYX (H3HOJOrHYecKHX (YHKUHH — geHHTpuUbH-
KaluuH H aMMoHudukauun. OH cnocobGeH HCNoJab30BaTh Op-
raHHYeCcKHe M MHHepaJbHble (OpPMBI a30Ta, YTO SIBJASETCA
OAHOH H3 NMPHYWH €ro HUIHPOKOTO paclnpocTpaHeHHs.

Ycranosaeno, uro Ps. fluerescens of6aapaer anTHOHOTH-
YeCKHMH cBOHcTBaMH K pany 6akrepuit (JI. I1. Crapuiruna,
1956; K. Kling, 1959). Ilokasano takxe, 4To OH HMeeT (hH-
JIOreHeTHYeCKoe POACTBO ¢ MaTOreHHoli CHHerHoHHO# maJoy-
KoH. Tak, uHorga naGaiofaercss OTHIENJEHHe OT THMHYHBLIX
KYJbTYp CHHETHOHHOH mNa/JJOYKH BapHAHTOB, OJIH3KHX K
Ps. fluorescens.

Canpodurnbie ¢gopmel Ps. fluorescens moryr npuobpe-
TaTh (HTOmaTorenuble cBoicTBa. Hanmpumep, nabaiona,
YTO NpH KYJbTHBHPOBAHHH KOK-Carbl3a B HOBHIX pafioHax
MpoH3pacTaHHsa (KOrja pacreHHs elle He MPHCNOCOOHIHCH
K HOBBIM YCJOBHAM H HMEJH TOHHMKEHHYIO CONpOTHBJIAE-
MOCTb) H4YHHAJOCh 3arHHBaHHe KOPHeH, HJH COCYAHCTHI
OakTepHo3 KopHeH. IT1o 3aloJeBaHHe BBHI3LIBAJNOCH OaKTe-
pusmu Ps. fluorescens, npudeM K KOHIy BereTaluu pacre-
HHH KOJHYeCTBO GakrepHil 3TOro BHAA, 00/Mafaloliux (QHTO-
MAaTOreHHEIMH CBOHCTBAMHM, BO3pacTado.

[To-Buaumomy, Ps. fluorescens sBasiercsi He eHHCTBEH-
HBIM MHKPOOPraHH3MOM H3 4Hcaa SNHQHTOB, CHOCOGHBIX
HAHOCHTL Bpex ocnabaeHHoMy pacrennio. Hanpumep, apox-
xu Cryptococcus, wacto BeTpeuaiolivecs Ha JHCThAX, 00-
JlafaiT cnocoOHOCTbIO pa3pyllaTh KYTHH 3MHAEPMAJbHbIX
kKaeTok Jucra. Ilpu stom nakanauBaioTcs KHpHBIE KHCJO-
TEl, KOTOpHIE HCMOJAB3YIOTCA MHKpoopranuamamu. Kaerou-
Hble CTEHKH CTaHOBATCA 0oJee NpoHHIaeMbIMH, BCJAEACTBHE
Yero YCHJIHBAIOTCH 3K30CMOC M pa3MHOMKEHHe Apyrux 6aKre-
puit (J. Ruinen, 1966).

Pullularia pullulans (uepHbie apoiKH), 10 HEKOTOPHIM
NaHHBIM, ABIACTCH caabonaToreHHbIM MHKPOOPraHHIMOM.
On BcTpeyaetca B coobuiecTBax, BHI3BIBAIOUIHX OYPYIO NAT-
HHCTOCTL JIHCTbEB BHHOrpaja M nobypeHue crebieil JbpHAa,
0oco0eHHO B chIpyio norogay. Oxasajoch, 4TO OH crocoOen
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has3jiaraTh MeKTHH H MO3TOMY YCKOpsieT nopuy BHHOrpaja,
cny6uukH, cauBel. B page caydaes P, pullulans Gein nps-
yunol cHixKenns Bexoxecrn ceman Tpas (W. Cooke, 1959).
~ Bac. macerans, Granulobacter pectinovorum, Clostri-
dium felsineum, a rtax:ke omucanuuiii O. K. Kyaukosckoi
" (1968) ncuxporoaepantHblit BuHA Clostridium pskovia-
" Aum — 3nHQHUTHbIE NMeKTHHPasJjaralollie MHKPOOPraHH3MBI.
- DT MHUKDPOOPTaHH3MBl BBbIAEATIOT KOMIUIEKC MEKTOJIHTHUS:
. CKHX (epMeHTOB — NpOTONEKTHHA3Y, NeKTHHA3y H MeKTasbl,
. KOTOpbie paspywiaioT MeKTHHOBbIE BellecTBa, CBA3bIBAIOLIHE
" myukH JyOAHBIX BOJIOKOH C KJETKaMH KOPOBOH MapeHXHMbI
-';("-';TEﬁ..T[H. Takue cBoiicTBA MHKPOOPraHH3MOB HCMOJbL3YIOT
. I8 NOJIYyYeHHS BOJOKHA H3 JyOAHBIX paCTeHHH.

" Bo Bpewmsi MOYKH pacTeHHil MeKTHHPA3/IarailiHe MHKPO-
' OpraHH3Mbl MOMajalT B MOYHJbHYIO IKHAKOCTb BMeCTe C

F i

"~ ApyruMH SHHQHTHBIMH MHKPOOPraHH3MaMH C IOBEPXHOCTH

g

.~ obGpabarbiBaeMbIX pacTeHHil M NpH GJaronpHsATHLIX YC/IOBH-

 §X BOJHO-BO3AVINHOro H TeMNepaTypHOro peXxHMOB pasMHO-

| JKawTCcs B TKAHSX KOPOBOMH MapeHXHMbl pacTeHuH. [TexTH-

. HOBble BelllecTBa CJYKaT JAJs 3TOH TPYNnbl MHKPOOPraHH3-

. MOB HCTOYHHKOM YIVIEPOJAHOrO MHTAHHSA, NOTPEOHOCTD B a30-

. THCTBIX M JAPYrHX 3JeMeHTax NMHUIH OHH YIOBJIETBOPSAIOT 3a
CYeT SKCTPAKTHBHBIX BelleCTB, HMEIOIIHXCA B MOYHJIbHOH
HHIKOCTH.

[Ipouecc MOYKH HAuuMHAeTCA C MOrpyxenus crebien B
BOJAY M CO3/aHHsl ONTHMAJIbHBIX YCJIOBHH a’palHd H TeMmer
paTypbl, HEOOXOAWMBIX /sl AKTHBHPOBAHHS NesATEJbHOCTH
MHKPOOPraHW3MoB. B 3aBHCHMOCTH OT 3THX YCJIOBHH BCe

. OGuosorHueckue crmocoObl MOJYYEHHS BOJIOKHA MHeaATcss Ha
- anaspoOHble, B TOM UHCJe TEMJOBbIE H XOJIOJHOBOAHbIE, H
- aspoOubie. K nociexHuMm oTHocATcs MOYKa B peKe H pac-
~ crua. [pu paccruae Ha noBepXHOCTH crebieil 00HJIBHO pas-
. MHOMKAIOTCs pasjuuHble MHKDOOPraHH3MBl, HO BeAyLIeH
. NeKTHHpasJjaramouleil MHKpPOQJIOpOH B 3THX YCJIOBHAX HB-
- agiorcsa rpu6sl, B uactHocrn snudut Clostridium herbarum,
- I a raxkxe Alternaria u 1p.
'~ Bunosoit coctaB conyTeTBYOUEn MHKPO(IOpPEI NpH Ten-
- 0Boi1 anaspobHOil MOUKe MoYTH He H3yued. He nmoJaHOCTHIO
. YCTaHOBJEHO TaKikKe H 3HaueHHe 3STHX MHKPOOPraHH3MOB
s TpoTeKaHWsi OCHOBHOTO nporecca Moukd. HsBectHoO,
. oAHaKo, uTo uepe3 2—4 yaca nocje 3aMavuMBaHHA COJOMBI
. 3a CYeT SKCTPATHPYIOMHXCA H3 Hee JIeTKOPacTBOPHMBIX ITH-
~ TaTe/IbHBIX BellecTB HauHHaeTcs OypHOe pasBHTHE HEKOTO-

Ly 39



PBIX Tpynn 3NH(MHTHEIX MHKPOOPraHH3MOB, KOTOpbie B
AaJibHEHIIEM HCNOJAbL3YIOT IJf CBOGrO MHTAHHS TakKXKe H
MPOAYKTHEI Pasjio/KeHHA NeKTHHA.

ConyrerByiias MHKpodyopa npejcras/jeHa B OCHOB-
HOM TpPYNNaMH THHJOCTHBIX OakTepHil, MOJOYHOKHCJLIX,
MACJAAHOKHC/BLIX H KHIeYyHOH najioukH. OcoOeHHO 0OHJBHO
pasMHOMKATCHd MOJIOYHOKHC/Ele 6GaKTepHH, KOJHYECTBO KO-
TOPBIX K KOHIlY MOYKH JOCTHraer AeCATKOB MHJIJIHOHOB
KJeTok B | mMa xuakoctH. Best ata MHKpodJiopa npH cBoem
PasBHTHH MOIJIOUIAET H3 CpelAbl KHCJIOPOJX H HaKalJHBaer
B HEH MPOAYKTHI CBOEro CHHTE3a, B YACTHOCTH (DH3HOJIOTH-
YeCKH aKTHBHbIE€ BemlectBa. ITo co3jaer Gosee GJaronpusar-
Hbl€ YCJOBHSI JJii aKTHBHOrO Pa3MHOXKEHHA MeKTHHpPaspy-
WAKIIHX MHKpoopranusMoB. B To e BpeMmsi B npormecce
KH3HEAEATENbHOCTH MHKPO(JIOPH MOUHJbHAA MKHAKOCTb
CHJAbHO NoAkHcasercs. [ToaTomy pekomenayiotT HHOrmZa cHH-
XaTh BPEAHYIO KHCJOTHOCTb NMyTeM A00aBJeHHA HeHTpaJH-
3YIOUIHX BeLLeCTB — COALI, MeJda, VYIVIEKHCJIOro aMMOHHS,
ammuaka (A. JI. Boiukosckas, JI. I1. Kpyrukosa, 1962) wiau
NPHMEHATh OJAA 3TOH LeJH a3po0HYK pereHepaiHio TexHo-
Jnoruueckoit xuiakoctd (A. JI. [Teckun, 1956).

- [Ipu norpy:eHHH COJIOMBI B BOAY, KpOME HHTATEebHBIX
BEIleCTB, H3 Hee SKCTPArHPyITCH TOKCHUECKHE BellecTBa
THIA AYOUJIbHBIX, OKPALIHBAIOMHX MOUYHJBHVIO KHMAKOCThL B
KOpHUHeBaThIH uBer. dnuduTHAsS MHKpodaopa npucnocob-
JieHa BBIHOCHTbL MMOBLILIEHHBle KOHIEHTpalliH (HTOHIHIOB,
K KOTOPBbIM [0 CBOEi NPHPOJAE OTHOCATCS H BHIIEYKa3aHHBIE
sKCTpakTHBHBIe BelecTBa. OcoGeHHO BLICOKHE KOHLEHTpa-
IIHH STHX BELLECTB HAKAIJIHBAIOTCSH NPH BHIMAYHBAHHH TakK
HasbIBaeMOH Tpy/JAHOBHIMOKaeMoil conoMmbl, OHH NOBHIIAIOT
KHC/JIOTHOCTL 2KHJKOCTH, TO3TOMY B NpPaKTHKe 4acTo peKo-
MEHAYIOT 4aCTHYHO CMEHATb MOYHJbHYIO KHAKOCTb. [Ipu
STOM YCJAOBHSI MOYKH PEe3KO YyJAyullaloTcs.

He Bcerna B cocraBe anuduTHON MHKpoQJOpH JAbHA H
APYrHX BOJIOKHHCTBIX pacTeHHH MPHCYTCTBYIOT B JOCTATOY-
HOM KOJIHYeCTBE aKTHBHbIC BHABI NMEKTHHpa3Jarawmomux 6ak-
TepHil. B cBasu ¢ 3tuM uesecooGpasHo, ocoOeHHO mMmoOc/e
ClIHBA 3KCTPAKTHBHEIX Belllects, oboramath MOYHJIBHYIO
HKHAKOCTb AKTHBHBIMH IeKTHHpas/jaraiouMMH MHKpoOOpra-
HH3MAaMH, YCKOPSIOIHMH NpOIecc MOYKH H IMOBEIIIAOMIH-
MH BBHIXOJl H Ka4eCcTBO BOJIOKHA.



KOPHEBASl MMKPOMJIOPA
M EE POJb
B YKM3HM PACTEHMM

XAPAKTEP B3AMMOOTHOLUEHMA
MEXAY PACTEHMSMM
W KOPHEBOW MHMKPO®MIIOPOW
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- B npupone Bce pacTenHs HaxXoAATCA B TECHOM KOHTAKTe
C HHHpDEIJJ!DpDH Hacejsloued MOBEPXHOCTL HX KOpPHEH H
.aamnumammeucﬂ B NpHKOpHeBoM cioe nousbl, Cefiyac Ha-
KonseH Goabmoi (axTHYecKHii MaTepHas, KOTOpPBI JAOKa-
HEEET pasHooGpasHoe 3HaYeHHe 3TOH MHKPO(JIOPBl B XKH3-
: ,H pacTeHHuit.
- MoXHO NepeyHCJaHTh cJelyIiolliHe OCHOBHbIe CTOPOHHI
| ZesATeIbHOCTH KODHEBEIX MHKPOOPraHH3MOB, BJIHFIONIHX Ha
,H{HSHB pacTeHHH.
.~ 1. TlpeBpamenne HepacTBOPHMBIX COCJHHEHHIl a3oTa H
¢mcqmpa B ¢hopMBI, JOCTYNHBIE AJISl NHTAHHA PACTEHHH.

. IlorpeGienne ¥ paspymienHe KOpHeBBIX BbIICJICHHH
BEFETHP}FE‘.‘IHI,H:{ pacTeHHH, YTO TNOJOMKHTEJNbHO BJIHSET HA
- [pollecc KOPHeBOro MATaHHs.
- 3. Akkymynsiuua B MHKPOOHBIX KJETKax NHTaTeJbHBIX
~ BEIILeCTB, 4TO, C OJHOH CTOPOHbI, NPELOXPAHACT STH BEIIECT-
' Ba OT BLIMLIBAHHS H3 MOYBHI, @ C APYroi — NPHBOJAHKT K Bpe-
. MEHHOMY NepeBOJly PAaCTBOPHMBIX BEIIECTB B HELOCTYMHBbIE
" Uil MHTaHHA pacTeHHH COeAHHEHHS. '
‘, f;_ 4. IlepenBuikeHHe TNHTATEJNbHHIX BellecTB N0 TrHpam
) rpHﬁuB H Mo uernoykaM OakTepHa/bHbIX KJETOK H3 MOYBbI
. K KOpHIO.

5. CeasbiBanHe rasoo0GpasHoro asora armocdepbl H
",yﬂquenne 3a CYET Hero asoTHOro MHTAHHA paCTEeHHH.
6. CunTes pas3iHYHBIX CTHMYJHPYIOLIHX Bemects (BHTa-

| MHHOB, ayKCHHOB, rHO6epe/IHHOB H 11p.) H HaKOMJIeHHe HX
f'f- soHe pusocthepbl, uTo UMeer OoJbllOe 3HAUEHHE IS aK-
. THBHpOBAHHS GHOXHMHUECKHX MPOLECCOB B PACTEHHSX.
"-.‘-: 7. Tecunft cuM6HO3 ¢ pacTeHHSIMH ([IPOHHKHOBEHHe B
~ TKaHH) HEKOTOPBIX MHHpnnpraﬂuamuB (knybenbKoBLIe Gak-
; * 'repnu SHZ0- B 3KTOMHKOpH3HBIE TPHOLI).
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8. BoigeneHue pasiHyHbIX aHTHOHOTHYECKHX BelEcTB,
KOTOpBle 3allHIIal0T pacTeHHs OT napasHTapHbIX dopM.

9. KoHKypeHIHSl ¢ pacTeHHSMH 3a NMHTATeJbHbIe BElecT-
Ba B TOM CJyYyae, KOrlla HMeeTcsa UX HeJOCTaTOK B MOuBe.

10. BoccraHoBienne HHTPAaTOB A0 ra3oofpasHoOro asora,
MPHBOASALILEE K NOTEpe ero H3 MOoYBLI.

1. Hakonnenue BpeAHBIX NPOJAYKTOB 06MeHA, BHI3bIBAIO-
IHX pasHble BHAbl TOKCHYHOCTH MOYB.

12. [Tapasutuam Ha pacreHHsX (UTONATOreHHBIX BHIOB.

KopHeBble H NpPHKOpHEBble MHKPOOPraHH3Mbl CONPHKA-
CalTCs C pacTeHHAMH Ha MNPOTSMKEHHH BCEro mepHojga HX
pocTa.

KopHeBrie BbIJeNEHHSI pacTeHus, cojaepXKaliie opra-
HHYECKHEe BelIeCTBa, NPHBJIEKAIOT MHKPOOPTaHH3MBI, KOTO-
pble, pa3dMHOMafCb 3a HX CYET, OKA3LIBAIOT B CBOIO OYepelb
BJMSIHHE HA pacTeHHe.

Pa3ButHe MHKPOCKONHYECKON TeXHHKH MO3BOJMJIO B Ha-
CTOsILIee BpeMs pacCMaTpHBaThb KOpHeBble H pusochepHEle
MHKPOOPTraHH3Mbl HeMoCpeACTBEHHO Ha pa3pesax, clejaH-
HBIX uepe3 MOoYBY.

Ha puc. 6, 6 pano cxemartHueckoe H3ob6pa)KeHHe KOPHe-
BOTO BOJIOCKA IMIIEHHIB! 1o (oTorpaduu, clejaHHON ¢ Ha-
typel . I'. 3BarunueBniM (1967) ¢ nomoubio daioope-
CIleHTHOro MHKpockona (puc. 6, a). Buano Goabuioe xoJu-
YeCTBO HECMOpPOBHIX OaKTepHH, HAXOAALIMXCH HEMOCpPeaCcT-
BEHHO Ha MNOBEpPXHOCTH KOPHEBOro BoJIOCKd. «Pacrenie,
BLI3bIBAAl pasMHOXeHHe MHKPOOPraHuaMOB OKOJO CBOHX
KopHeii, obecneydBaer cebe MOUIHBIH JONOJHHUTEIBHEII
¢akrop BO3jeHCTBHA HA NOYBY, B pe3yabTaTe uero obpasy-
FOTCS JKOCTYNHBIE MHTATeJbHBIE BElECTBa, HaKalJHBaIOTCH
pasyiHuHble (PH3HOJOTHYECKH AKTHBHBIE M CTHMYJIHDPYIOIIHE
BEleCTBA, YTO YJydYllaeT YCJAOBHA [HTaHHS pacTeHHII»
(E. U. Parnep, 1955).

Briepseie B 1904 r. Xuabrnep (L. Hiltner) o6patna
BHHMaHHe Ha To, 4TO MHKpodJiopa B mouyBe, Ha KOTOPOIl
MpoH3pacTalT pacTeHHs, pacnpenejeHa HepaBHOMEPHO H
YTO YHCJEHHOCTb MHKPOOPraHH3MOB B CJIO€ MNOYBEI, HEMNO-
CpeJCTBEHHO NMpHJeramueM K KOPHSIM, 3HAYHTEJbHO BhIlIE,
yeM B NoyBe, cBOOOAHON OT KopHeil. IDTOT (akT npusiex
BHHMAaHHe HccjledoBaTedel. belsio yeranoB/ieHo, YTo Tak Ha-
spiBaemblit pHsochepubiit s¢pdexr (Rhizosphere effect) Bwi-
paxaeTrcsi He TOJIbKO B 3HAYHTEJbHOM YBEJIHYEHHH KOJIHYECT-
Ba MHKPOOPraHH3MOB B NPHKOPHEBOIi MOYBe, HO TaKXe H B
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Pue, 6. MukpoopranusMmsl Ha NOBEPXHOCTH KODHEBOro BOJIOCKA
Il. T. 3BArunueny).

a — dotorpadgun; 6 — cxema; I — KopHeBoR BOMOCOK, £ — MHHEPANbHLIC YACTHILLI

ModBaLl, 4 — OpPrafgndYecKHe YACTHUK NOoYBn, 4 — pasjaramiuuecs pacTHTefbHble

OCTaTKH, 5 — MouBeHHLe rpHOL, 6 — HECNOPOHOCHEIE GaKkTepHH. 7 — MHKCO-

SakTepun, 8 — mukobaKTepHH, 9 — MHKOKOKKH, [0 — cnopoBEe GaKkTepHi,

Il — suGpsotu, [2 — APOWAKH, I3 — AKTHHOMHUETH, /4 — NpoaKTHHOMHIETHI,
[5 — azoTobakTep.
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H3MeHeHHH MX KauyecTBEHHOTD COoCTaBa — OKOJI0O KOpPHeH n
Ha UX MOBEPXHOCTH KOHLUEHTPHPYIOTCH HecnopoBble GakKre-
pun (H. Katznelson, 1946 u xp.). [lo noacueram Kayunara
(H. Kaunat, 1963), koanuecrBo Gakrepuit B pusochepe pas-
HbIX BHAOB pacTeHHil, HaxoAAUHXCA B a6CO/NIOTHO TOMXAECT-
BeHHBIX YCJAOBHfX, Obljio OoJbllle, YeM B MoOYBe: y OBca —
B 229 pas, y Kykypy3sl — B 88, y mmenuusl — B 22, JibHa —
532, vy nonuHa — B 79, moAacosHeuHHKa — B 43, y Tomata —
B 32, mnuHara —B 22, y ayka —B 84, maka —B 63 pa3sa
H T I

B xopHeBoil 30He HabalOJaeTcsi CKOIJIeHHE MHKpoopra-
HH3MOB, 00J1aal0HX caMBIMH pa3Ho0o0pa3HbLIMH CBOHCTBA-
MH H BXOASILIHX B cOCTaB cooOLLeCTB B Pa3jIHUYHBIX COOTHO-
weHHAX. OHH BBIZEAAIOT pasiHYHBEIE NPOAYKTEI OOMeHa.
Kpome Toro, Hx AesTeJbHOCTbL MPOSBJAAETCA B pPasHLIX yCJ0-
BHSIX MMOYBEHHON cpejbl HeoAHHaKoBo. Bce ato obyciioBiu-
BAET YPe3BbIYAHHYIO CJAOXKHOCTh H MHoroo0pasue B3aHMOOT-
HOLICHHH MeXJ1Yy pacTeHHAMH H MHKpOOpraHHaMaMH.

Hlayuenuio sToro Bompoca B Hallled CcTpaHe MOCBsNLEHDI
paborel H. A. Kpacuasuukosa (1951, 1952, 1958), E. @. be-
pesoBoit (1950, 1956), A. A. O6pasuoBoii ¢ cOTpyAHHKaMH
(1960, 1961), E. X. Pemne (1959, 1961, 1965) u MHOrHX
apyrux. HaxomienHblii K HacrosilieMy BpeMeHH dakTHYe-
CKHH MaTepHaJ MOKa3blBaeT, YTO B3aHMMOOTHOIUIEHHS pacTe-
HHH ¢ KOpHeBOM MHKPO(JOpPOH HOCAT uallle XapakTep pas-
AenbHOTO cHMOHOTpodH3Ma, T, €. OHH OODOIOJHO MOJE3Hb
H pacTeHHsiM, H MUKpoopraHuamam. MHKPOOPraHH3Mbl IH-
TAIOTCSl BBIZEJNCHHSIMH pacTeHHH, YTO NOATBEpKAAaercs yBe-
JUYEHHEM HX YHCJIEHHOCTH B NPHKOPHEBOH MO04YBe MO CpaB-
HEeHHIO C MOYBOH, yLaJeHHOi OT KopHel. 3HaueHHe ke MHKPO-
OpraHH3MOB A/l MHTAHHS PACTEHHH YCTAHOBJEHO ONBITAMH,
B KOTOPHIX pACTeHHs BbIPANIMBAJH B CTEPHAbHBIX CcYy0-
cTpartax, T. €. INpPH NOJHOM OTCYTCTBHH MHKPOOPraHH3MOB,
B YCJOBHSIX HOpMaJbHOro obecnevyeHHsi PACTeHHH MHTATe/lb-
HBIMH BelllecTBAMH. DTH ONBITHI MOKa3aJjH, 4To JobOaB/aeHHe
B COCYJAbI KOMIIJIEKCOB KOPHEBBIX HJIH NMOYBE€HHBIX MHKPOOp-
raHH3MOB 3HAYHTENbHO YJYYIIAJN0 YCJAOBHS POCTa pacTeHHI.
Tak, B onsitax JI. M. [lopocunckoro (1951) ypoxai ogHOro
pacTeHHsi OBca, POCIIEro B CTEPHIbHBIX YC/JIOBHSIX, COCTABHJI
pcero 0,15 2, a npu [gobGaBjeHHH KOMIJIEKCA NOYBEHHBIX
mukpoopranusmos — 1,25 2. [lo pansem E. X. Pemne
(1959), Bec 3epHa nmpoca H3 OAHOro cocyfla B BapHaHTe CO
cTepHJbHOI nmouBoit 6b11 1,56 2, a B BapuaHTe ¢ OakTepHsa-
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Mneit — 2,38 2. Ilo C. @. Jlasapesy u C. A. Kanayn (1960),
(BbicoTa XJONYaTHHKA B CTepPH/AbHOM cocyae Obiia 6,5 cu, a
‘B HECTEpPH/IBbHOM — 145 c. B oneitax B. A. Ilponuna
- (1965) comepxkanHe CyXOro BellecTBa B OJHOM pacTeHHH
- opca, pocurero 6e3 MHKPOOPraHu3MoB, cocTaBujo 2,35 2, a
* BlnpHCYTCTBHH KOpHeBOH MHKpodaoput — 3,22 e.

- | CymHocTb M0Je3HOro BJAHAHHA MHKPOOPraHH3MOB Ha
- pacteHHa Gyaer paccMoTpeHa HHXKe.

KOJIMYECTBO M COCTAE MMKPOOPrAHM3IMOB
HA KOPHAX PACTEHMH

Sl Msyuedne cocraBa KOMIJIEKCOB MHKPOOPraHH3MOB Ha
~ KOpHSIX, B TPHKOPHEBO# MOYBe H pHsocdepe pacTeHHH 00bIY-
. HO NMPOBOAMJIOCH METOAOM IPYMNMOBOrO aHa/JH3d, T. €. NyTEM
. yueTa pasJaHYHbIX (H3HOJQrHYECKHX Tpynn MHKPOOPraHH3:
MOB Ha 3JIEKTHBHBIX MHTATEJbHbIX cpelax. BLIACHHIO0CH, UTO
'\ Ha KOpHSIX pACTeHHil HAXOAAT YC/JNOBHS AJ5l CBOGr0 PasMHO-
 JKEHHs| MHKDOOPFaHH3Mbl ¢ PA3JIHYHLIMH (PH3HOTOTHICCKHMH
. CBOHMCTBaMH, NpH 3TOM Ha KOPHSIX He Pa3BHBAIOTCA TaKHe
THINHYHBlE TMpPeJACTaBHTENH MOYBEHHOH MHKPOQJIOpHl, Kak
HeNI0030pasiaraouiie 1 HHTPHOHIHPYIOMHe OGaKTepHH.
PasmHoxeHHe crmopoBbIX M asorobaKrtepa TakxKe OYeHb
orpannyeno (B. H. Bouinnknua, 1958 u ap.).

HamocTpauyei cka3aHHOrNO MOTYT CAYKHTb JaHHBIE, I10-
nyuennsie K. I'. M6parumosoit (1966) npu yyere HeKOTO-
PBIX rpynn MHKpodJopbl B KOPHEBOH 30HE TOMATOB H Oryp-
0B B NEepHOA miojoHoureHns (rabu. 5).

M3 nanubix taba. D BHAHO, UTO HA KOPHAX pacTeHHH Ha-
. CYMTHIBAETCA MeHbllle MHKPOOPraHH3MOB, 4eM B MpPHKOpHE-
.~ Boit mouyse, NpHJeraiolleil K KOPHAM Ha pacCTOAHHH 1 —
2 mm. D10 0OBACHAETCA TEM, YTO, KPOME NMHTATEJNbHBIX Be-
IECTB, B KOPHEBbIX BbIA€JEHHAX pacTeHHH MPHCYTCTBYIOT H
anTH6aKTepHa bHbie BellecTBa THMA (HTOHIHIAOB, KOHLEHT-
pauusi KOTOPBHIX Ha KOPHfX BhHILIE, YE€M B NPHKOPHEBOH MOY-
ge. X meiicTBHe Ha MHMKpPOOpPraHM3Mbl MojApobGHO paccMar-
puBajioch Beimie (cMm. crp. 15). Bhizenenne QUTOHIHAOB —
3TO 3alMTHASI peakiusi pacTeHHil, 6iarogaps KOTOPOH pe-
ryJHpYeTcsi pasMHOXKeHHe MHKPOQJIOpbl Ha HX MOBEpX-
HOCTH.

Kananackne mukpo6uosiors Jlouxen, Tekcron, Hens, Po-
yarr, Kyk, Yoanec B mepuon ¢ 1938 mo 1957 r. HaydaJju
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pusochepHbie H NPHKOPHEBbIE MHKPOOPraHH3MbI B 3aBHCH-
MOCTH OT HX norpebHocTell B nuTamrebibix BeulecTsax. [1po-
H3BOAHJIOCH MacCoBOe BbijefieHHe KYJabTYp (COTHH H JdaxKe
THICAYM WITAMMOB), KOTOpblEe 3aTeM BbipalllHBAJHChL Ha cpe-
Jax pasJjnyHoro coctaBa. Bcero 6b10 Hcnonab3oBado 7 cpen
¢ aodaB/ieHHeM pas3HOro couYeTaHHsi aMHHOKHC/JIOT, BHTaAMH-
HOB, APOKMEBOro H NMOUYBEHHOTO SKCTPAKTOB. ABTOpH ycTa-
HOBHJIH, YTO B KaMKAYIO «TPynny NUTaHWs» BXOAHT 3HAUM-
TeJbHOe pa3HoobpasHe MHKPOOHBIX BHIOB.

[pynnupoBka Gakrepuii Ha OCHOBe HX TpeOOBaHHIl K MH-
TaTe/IbHBIM BellecTBAM Jaja BO3MOMKHOCTL YCTAHOBHTbL PHJl
uarepecHblx (akroB, Beijio nokasaHo, uro B yA0OpeHHOH
MOYBE YBeJHYHBAETCH KOJHUeCcTBO OakTepHii ¢ Gosee ClOK-
HeiMH TpeOoBauusimu K nume (A. Lochhead, F. Chase,
1943), B pusocdepe pacTeHHil BO MHOrO pa3 yBeJHYMBAETCS
KoanuecTBO OaKTepuil, HyXAalOUHXCA B dAMHHOKHCJIOTAX
(A. Lochhead, R. Thexton, 1947). OaHako OT3bIBYHBOCTb
fGakrepHil Ha NPUCYTCTBHE pas3HbBIX AMHHOKHCJIOT HEOJHHA-
KOBd, 5TO FOBOPHT O crneiuaansaund (QyHKUHIE OTAENbHBIX
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mykpooprauuamos (R. Wallace, A. Lochhead, 1950). Cpas-
gifTesibHOe H3yuenue 4347 KyabTyp, BbIJAEJEHHBIX H3 TOUBHI,
i 12460 kyabTyp — H3 pH3ocdepwl, nokasaJo, YTO B/AHAHHE
M HEBBIX pacTeHWH Ha MHKPODIOPY 3HAUHTENbHO CHIbHEe,
yeM BJHsSIHHE Pas3/araloliHXxcs pacTHTEJbHBIX OCTATKOB 3THX
aie Bunos pacrenuil (J. Rouatt, A. Lochhead, 1955). OtHo-
CcHTeNbHOE KOJHYECTBO MHKPOOPraHH3MOB, TPeOVIOWHX AJId
| CBOEro pasBHTHS BHTaMHHBI, B pH3ocdepe HHKE, yeM B M0Y-
¢ e (F. Cook, A. Lochhead, 1959).
- Jlas 6oaee ray6okoro noHHMaHusi pasHOCTOPOHHEH poOJIH
' KOpHeBoil MUKpo(dJiOpbl B KH3HH PACTEHHH He TOJIbKO H3Y-
. ua/ii €e rpynmnoBoii cocraB, HO TaKkKe yCTaHaBAMBAaJIH, Ka-
 KHe BH/bI MHKPOOPraHH3MOB M C KaKHMH CBOHCTBAMH pas-
. MHOXKAIOTCA Ha KOPHMAX pacTeHHH, KaK BJHAIT BHOCHMBIE
~ yAoOpeHHs W Jpyrue ycJOBHs BbIpaUIMBAHWA pacTeHHH Ha
| cocTaB KOpHeBOH MHKpo(uiOopbl H KakK 3TO OTparaercsa Ha
. pocTe pacTeHHH, JAeHCTBHTEJNbHO JH pasHbIM BHAAM pacTe-
. EHil CBONCTBeHHA oOnpeje/eHHasl, XapakTepHas TOJBKO I
. HHX KopHeBas MHKpod.opa. JleranbHoe H3yueHHe CBOHCTB
.~ OTHEJBbHBIX BHIAOB MHKPOOPraHH3MOB, BXOJUAILMX B COCTaB
. KOpHEBBIX KOMIJIEKCOB, MO3BOJIHJIO BLISICHHTb HX NOTEHLH-
. aJbHble CBOICTBa H MPOABJIEHHE TEX HJIH HHBIX CBOHCTB B
. PAasNHYHBLIX YCJOBHAX BHIpAlABAHHUS PaCTEHHH.
z Buauajne, npu H3y4YeHHH BHIOBOrO cocTaBa MHKPO(JIOPLI
~ TOBEPXHOCTH KopHeil, O0JbIIHHCTBO HCCJAeAOBaTeJ eH Tpyl-
nupoBaan OakTepud 10 BHEWIHeMY BHAY KoJoHHi. DBblio
| N0Ka3aHo, 4TO B 30HE pH3OCQEpbHl H HAa KOPHAX 0GHJIbHO
. pa3aMHOXKAIOTCH TAKHE HECTOpoBble OaKTepHH, KaK (aioopec-
' uWpyiomue, THua paavoGakrepa u MukoGaxtepun (G. Gral,
~ 1930; E. ®. Bepesosa u E. X. Pemne, 1950). Hauunas c
1953 r., craau viaeasTh Gogblle BHHMaHHs Gojee AeTalibHOMH
HACHTHDUKALHH MHKPOOPTraHH3MOB, BBHIAEJNSEMBIX C KOPHEH.
[ToapoGuble HccaeloBAHHA KOPHEBOH MHKPOMJOPLI pas-
HBIX BHAOB pacTtenuil Obiin npoeflennl 1O, M. Bosusakos-
ckoit u . K. JKuasuosoit (1958). Marepuanom aas paboThbl
CJAYIKH/IH CBeXHe KOPHH OTHAEJNbHBIX 9K3eMINJIAPOB PacTeHHH,
. KOTOpble TLLATeJbHO OTMBIBAJH OT IMOYBBHI, C/IerKa pacTHpa-
. M B CTYNKe W SHEePrHYHO BCTPAXHBAJH B Ko/0ax ¢ BOJOH.
. BroiceB npenaau u3 10-ThicsiMHOro pasBefieHHsi Ha MNOBEpX-
" HocTh arapoBoit kKanycrHoit cpeast (Ne 19), pasaurton B
- uvawku [lerpu.
HccanenoBann KOpPHEBYIO MHKpo(dJIOpY CAEAYIOUHX pace
TEHHIl: KYKYPY3bl, NIEHHIIbI, OBCca, TPEUHXH, NOACOMHEUHHKA,
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Ta0akKa, CBeKJ/bl, OrypuoB, A0/0HH, CIHBLI, BHIIHH, KPbIXKOB-
Huka. Kykypysy M KpbIXKOBHHK H3y4aau Gosee noapoO:
C sTHx pacreHHil OBI/IH BblAe/ieHbl KYyJAbTYPbl H3 BCeX KOJID-
HHH, BHIPOCIIMX Ha 4amkKax. MeToAMKa NpoBepKH KYJAbTYp
Ha YHCTOTY M HX HAeHTHOHKauHs ObIIH TakHe Ke, Kak) M
1151 MHKpPOOpPraHusMoB ¢uanochepst (cm. crp. 1756—179).
Jas toro utoObl BbIABHTL HaHOOJbllee pa3HooOpa3He KOp-
HeBblX MHKPOOpPraHH3MOB, KOPHH KYKYypysbl OpaJu Aomno.i-
HHTEJBHO C MoJjsA no pasHeiM ¢oHaMm yaobpeHHil, a Takxe
Ha y4YacTKax ¢ XOpouwo OKYJAbTYpPEHHOH MOYBOH H ¢ cymec-
yaHo#, ygnoOpennoit cmecelto NPK-+HaBos (BereraunonHbie
onbiTel). Kopuu Gpann B HayuHo-Hcciie0BaTe/IbCKOM 30-
HaJbHOM HHCTHTYTe CajoBOACTBA HE‘IEPHD.’.—]EMHD]:{ MOJIOChI
noax MockBoii Ha mocaakax a0J0HH 9-JeTHero, a KpbIXKOB-
HHKa, CJHBHI W BHIUHH — 4-neTHero Bo3pacta. Kopsu
OCTaJbHBIX pPACTEeHHH B3fATHI CO CHELHAJBHO TOCEAHHBIX Je-
JSHOK: KYKYpPy3bl — B nepHoJ o06pas3oBaHHs METEJKH, BCe
OCTaJIbHble pacTeHHsi — B nepHoa useteHHsi. Bcero ¢ kop-
HeH pas3/IHYHBEIX pAaCcTeHHH BhIJEJNEHBl, NOAPOOHO H3yueHHl H
HIeHTHHIHpOBaHBl 434 KyJBTYPHI.

[TonyueHHble AaHHble NMOKAa3aJiH, 4YTO CpeAH MHKpOOpra-
HH3MOB, KOTOpbie npeobaafalOT Ha KOPHAX H H3 KOTOPbIX
MOrYT COCTOATL OakvepHa/JbHbIe KOMIJAEKChbl KOPHEBOH MHK-
podsiopbl pa3HbIX pacTeHHH, HacuuTbiBaercs 66 BHIOB.
Kpome Toro, Beigenensl 62 pasnosuaHocTH 3THX BHA0B. [lo
poiaM OHH pacnpejensiuch ciaeAyiouum obpasom: Pseudo-
monas — 21, Bacterium — 6, Chromobacterium — 7, Myco-
bacterium — 12, Mycococcus — 2, Micrococcus — 4, Pseu-
dobacterium — 4, Sarcina —2, Promyxobacterium — 2,
Azotomonas — 1, Lactobacterium — 1, Bacillus—2 wu
apoxckenogodusie — 2. CopeplieHHO O4YeBHIAHO, YTO He BCe
BH/Ibl MHKPOOPraHH3MOB, KOTOpPble MOTYT XHTb Ha KOPHSX,
eAHHOBPEMEHHO Ha HHX MNPHCYTCTBYIOT *.

Oxkasanocb, YTO OJAHH H TOT e BHJA MHKPOOpPraHu3Ma
MoxKeT ObiTb OOHAapyKeH Ha KOPHSAX CaMblX pas3JHYHLIX pac-
trenuil. Tax, nanpumep, Ps. fluorescens oOGnapyXHuBajau Ha
KODHSAX OBCd, NIIEHHIBI, KYKYPY3bl, IPeYHXH, NOACOJTHEUHH-
Ka, BHILIHH, 16J0HH, c/IUBLI, KpbiKOBHUKA, Ps. chrysea — Ha
KOPHfIX OBCa, NIIEHHIB, TPeYHXH, s16JIOHH, CJHBBI, BHLIHH,
Bact. agile — Ha KopHsix oBca, KyKypysbl, rpeyHxH, Oryp-

* IloppoGuoe onHcanHe BceX CBOMCTB, a TaKkike KYALTYpPaibhHBIX H
MopdoJorH4ecKkHX ocofeHHOCTER BHIIEMEHHEIX ¢ KOpHell MHKpPOOpranHa-
MOB npuBefeHo B talba, 45,
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1B, a6aouu, KpoixkosHuka, Chr. chlorinum — na kopHsax
MUEHHIbI, KYKYPY3hl, WOACOJNHEYHHKA, CBEKJbl, OryplloB,
phwaH, Myc. album —T\nq_ KOPHSIX TMUIeHHIB, KYKYPYy3Hl,
" cBekabl, Tabaka, BHIIHH, cJHBb, Myc. rubrum — nHa xKopHAX
[NIeHHIB, KYKYpY3bl, 16/I0HH, BUIIHE H T. 1. M0OXHO ¢ yBe-
| PEHHOCTBIO CKa3aTh, YTO €CJH MPOaHa/JH3HPOBATh KOPHEBYIO
- cutreMy He 12 BuaoB, a ropasio Goabuiero 4uciaa BHIOB
. pacTeHHil, TO Te Xe caMble MHKPOOPraHH3Mbl OblaH Obl HaMH-
* JleHBl H Ha APYTUX PACTeHHAX. ITO MOATBepKAaeTCsH HAXOM-
. KaMH Tex JKe BHAOB MHKPOOPraHM3MOB Ha KOpHfiX (acoJ,
. JsAlBeHIla, THMO(eeBKH, ropoxa, a TaKiKe JApeBecHBIX pac-
. Tennit — nyba, cocHbl H naspa 61aropoAHOTO.

i Cyas nmo JuTepaTypHBIM JaHHBIM, Te e caMble MHKpO-
. OpPraHH3Mbl HaHJEHBl IDYTHMH HCCA€AOBaTe/NAMH HAa KOPHAX
. TéX e BHIOB pacTeHHii, HO B3fATbIX B JAPYrHX VC/JIOBHAX,
. 4 TaKXe Ha KopHax Kaprodenasn, cOH, KOK-careida, KJjeBepa,
-~ xJaonuatHuka (M. B. ®enopos u B. ®. Henomuayes, 1954,
- T. E. Ilonosa, 1957; M. B. I[Terpenko, 1958 u 1p.).

B nactosuiee BpeMsi MOXHO CUHMTATh JOKA3aHHBIM, YTO
pa3Hble BHJIbl MHKPOOPraHHW3MOB NMPHCYTCTBYIOT Ha KOPHAX
pacteHHil (Tak e kak u B (uanochepe) B pasiIHYHBIX
KOJHYECTBEHHBIX COOTHOLWIEHHAX, MPHYEM 3TH COOTHOIHEHHS
3aBUCAT HEe TOJLKO OT BHJAA pacTeHHil, HO H OT HCTOYHHKOB
MHKpodaopsl (ceMeHa, nousBa) W NMOYBEHHBIX YCJIOBHH, B KO-
. TOpPLIX MpOM3pacTaeT JaHHOe pacCTeHHe.

E KonuuecTBO MHKPOOPraHW3MOB MW COOTHOIIE€HHE BHJOB
~ HA KOpHfAX OAHOrO H TOTO e pacTeHHs HEeNmoCTOSHHO H Me-
. HfeTcA B TeUeHHe BereTalHoHHOro nepuoaa mo ¢gasam pas-
BHTHS pacTeHHil, a TakKxkKe 3aBHCHT OT BJIaXXHOCTH MOYBHI,
BHOCHMBIX yaoOGpenufi, ocBeleHHocTH pacrenuii u 7. 1. Ilo-
. crepHee oObsicHAeTCs TeM, UTO COCTaB KOPHEBBIX BhIjiejre-
\ HHil, KOTOPBIMH MHTAIOTCS MHKPOOPraHH3Mbl H 3a CYeT KO-
. TOpBIX OHH PasMHOXKAIOTCs HA KOPHMX, HEMOCTOSHEH y OJ-
HOTO M TOrO JKeé BHIA pacTeHHsa Kak B pasHbie (asbl ero
pasBUTHA, TaK M MPH Pa3NHYHBIX YCJOBHSIX KYJbTHBHPOBA-
~ pus. Oco6GeHHOCTH MOuBLI, yiaoOpeHHe, TeMmepaTypa, ocBe-
. [IeHHe W mpovee — Bce 3TH (AKTOPbI BJHSIOT HA XapakTtep
. of6MeHa BEIECTB pacTeHHs, a CJeJl0BaTelbHO, H HAa COCTaB
€ro KOpPHEBBIX BblleJIeHHH.
Mexay TeM Ha OCHOBaHHH pe3yJbTaTOB, MOJYYEHHBIX
paHee NpH H3yueHHH KOPHEBOH MHKPOQJOpH B OMBITaxX C
BOAHBIMH HJH MecuaHbiMH KYJbTypaMH, A0JIT0€ BpeMsi CUH-
TaJgoCh, YTO V KaXKJOro BHAAa PACTeHHS HA KOPHAX (POPMH-

""
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pyercsa crneuH@UUYecKHil AJad Hero KomiaJeKe MHUKpPOOpraHu

moB. Mcxoas M3 3THX AaHHBLIX, NOABHJAACh TEOPHHA, OCHOBA

Has Ha TOM, YTO KaKAblii BHJ pacTeHHH WJH Tpynmna BHI

CBA3aHbl C COOTBETCTBYIOLeH uM cnenHdHYecKon MUKpodag-
poii H 6Ge3 TaKoil B3aHMOCBSI3H PACTEHHs HE MOTYT HOpMAaJp-
HO YCBaHBAThb MHTATeJbHBEIC BeulecTBa M3 nousbl. Ha stom
OCHOBaHHMH Obljla npeajioxeHa cucreMa yaoGpeHHs, OJHHA-
KoBas [/l BCeX pacTeHHH H JJIfl BceX MOYB HeUYepHO3EMHOI
MoJOChl, TAK KAaK TJaBHOI 3ajavedl CUHTAJNOCh CO3JllaHHe
ONTHMAJBHBIX YCJAOBHH AJf Pa3MHOXKEHHA clnelHpHYeCKHX
pu3ochepHbIX MHKpoopranuaMoB. OfHaKo [0 cero BpeMeHH
OCTaJICs HEeNOATBEepKAeHHBIM (aKT, UTO KaXKAOMY BHAY pac-
TeHHil OblJIH NPHCYILH Kakue-iH6o ocobble BHAb MHKPOOP-
raguamoB. BeposiTHee, uTO B pasHbIX YCJOBHAX Ha KOPHAX
oTOHpaloTca BHAbLI H3 NPHCYTCTBOBABIUHX B IOYBE H/IH Ha
ceMeHax M uTo 0coOeHHOCTH NOYBBLI H YAOOpeHHH OKa3biBa-
loT Ha 3T0T oTOop cymecTBennoe Bausnue (. I'l. Xyuasakos,
1954; JI. M. Hopocuuckuii, 1954; E. H. Muwycrun, 1957).

HeiicrBureapHo, ObLIO JAOKa3aHO, YTO MPH BHECEHHH
yao6peHHil H3MeHsieTCss COCTaB H COOTHOLIEeHHe npeobJaa-
NAIOIHX BHIOB KOPHEBBIX MuKpoopranusmoB. Ouenb TiIa-
TeJIbHO NMPOBeJeHHbIe ¢ METOJHYECKOH TOUKH 3PEHHS] OMbLITHI
Kaynara (H. Kaunat, 1963) no aromy Bompocy npHBeJH
€ro K BBIBOAY, 4TO Ha hopmMHpoBaHHe MHUKPOOHBIX KOPHEBBIX
KOMIIJIEKCOB B Ka)kJIOM KOHKPeTHOM CJjydYae OKa3biBaer
BJIHAHHE LeJabli paa GakTopoB, 3aBHCALIHX OT YCJOBHH Bbi-
pamuBanus pacrenuii. Oxkasanoch, 4T0 YAOOpPeHHs BJIHSHOT
Ha MHKpodIopy KakK HermocpeACcTBeHHO, TAK H uepes mocpen-
CTBO pacTeHHs, T. €. 4epe3 e€ro KOpPHeBbie BbIACJCHHS
(C. A. Camuesuu u B. H. bopucosa, 1961).

B sauTtepatype HMEIOTCS HEKOTOPbIe CBeleHHs 00 H3Mme:
HEHHsX B COCTaBe KOpPHEBbIX BLIIGJIEHHH B 3aBHCHMOCTH OF
yCJIOBHIl BbIpallMBaHUs PacTeHHH H OT HX Bo3pacra. Ha-
NpHMep, YCTAHOBJIEHO, YTO BblJ€JeHHE KODHSIMH KaJbLusl
3aBHCHT OT KHCJOTHOCTH HApy»HOro NMoYBEHHOrO pacrBopa,
a rakie oT KoHuenTpaimuu B Hem uonoB Ca (O. @. Tyesa,
1926). BoigeneHne KOpHAMH aMMHaKa MOXeT NMPOHCXOAHTH
npH H30bITKe A30THCTON NHLLH, HAMPHMEP eCJaH COo31aeTci
HEHOpPMaJ/JibHO@ COOTHOIIEHHEe MEXAYy HCNOJAb30BAHHEM aM-
MHA4Ka Ha CHHTETHYeCKHe INpolecchl, NpoOTeKalolulHe B KOp-
HsX, H ero obpasoBanHeM NpH PEeAYKIHH B HHX HHTPATOB
(1. H. [Tpsunmwunukos, 1938). Mckaiouenne H3 MHTATEAbHO-
ro pacteopa docdopa, Kaaus U MHKpossieMenTa Gopa npu-
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BPAHT K 3HAUHTEJBHOMY MMOHHAEHHIO BblAEJAEHHS KOPHAMH

oprannueckux coeaunenuit. TIpeanonaraercs, 4To 310 npo-
HQXOAMT MOTOMY, UTO MHHEpa/ibHble 3JIEMEHThl MHIIH BJHA-
107 Ha KO/NVIOHAHO-XHMHYECKHE CBOHCTBA MAa3Mbl H MpoOLec-
' Cb| CHHTE3a M TlepeMelleHHs OPraHHYECKHX COeJHHeHHIl H3
- auctheB B apyrue opraubl (M. A. Teaaep, 1955).
; Posupa (A. Rovira, 1956) uayuasn cocraB aMHHOKHCJIOT
" H €axapoB B KOpPHEBBIX BBIJAEJEHHAX OBCA PasjHYHOro BO3-
- pacra. bbiio o6Hapyxeno Ha ‘10-ft geHb 7 aMHHOKHCJOT,
~ nmpuyeMm npeobaafanm JIM3HH, CEPHH H TJIHIUMH, Ha 21-ii
feHb — 12 amMHHOKHCaOT W npeobaaganu acnapardH M
aefiiud. KosnuvecTBo caxapoB ¢ BO3pacTOM pacTeHHs, Ha-
- obopor, cHuKaaock. Hanpumep, KoJHuecTBO TI/KOKO3bI
~ ymeHbluHa0och ¢ 20 10 5 me, Ppykrossl —c 15 g0 5 me Ha
OIHO pacTeHHe. Y MHOroJIeTHHX Tpas ¢ Bo3pactom HabJIo-
JlaeTcs CHHKEHHe KOJHYeCcTBa KOPHEeBLIX BbiJeJEHHH, TMpPH-
yeM yMeHbIIaeTcs COAepKaHHe YIVIEBOAOB H OPraHHYeCKHX
kucnor. KosnuecTBo KHcaopojga B MOYBe, HHTEHCHBHOCTD
OCBElleHHA PACTEHHII H TeMmMnepaTtypa BO3AyXa BJHAIOT Ha
. COCTAaB KOpPHEBBLIX BblIeJEHHH pacTeHHH ciaeayiouum obpa-
goM. [Ipn HemocTaTKe KHCA0pPOAA KOJMHYECTBO aMHHOKHC/IOT
B KOPHAX MOJCOJHEYHHKA VMEeHbIIaeTcsi, a B KOPHEBbIX Bbl-
JeJeHHsiX HaunHaloT npeobGiaxarth TIJOTAMHH, BaJHH H
& JIeHIIHH.
' [Tpu HemocTaTKe OCBelleHHSI B KOPHEBLIX BbIAEJEHHAX
HauMHaloT npeobiafaTh acnaparHHoOBas W INIIOTaMHHOBas
. KHCJIOTBI H acnmaparud. B KopHeBBHIX BhIIEJIEHHAX KieBepa
. npu caaboM OCBEUIEHHH COMEPIKHTCS MaJo TVIOTaMHHOBOI
. KHCJIOTBI, CepHHa H o-ajlaHMHa, a B BBbIJEJEHHAX TOMATOB
YMEHBIIAETCSl COAEpPXKAaHHE acnaparHHOBOH M TJIIOTAMHHO-
‘BOIl KHCJOT, (peHWJ-aJlaHHHA M JieHlUHHA W YBeJHYHBAETCH
KOJIHUeCTBO cepHHa M acnaparuHa. [Ipu BuICOKOH Temnepa-
Type KOJHYeCTBO aMHHOKHCJIOT B BbiJeJleHHs X 00OHX pacTe-
uuit noseimaercs (F. Burkhard, 1957; A. Rovira, 1959).
B~ CocraB KOpHEBLIX BbiJeaeHHH B pasHble (asbl pasBHTHA
" pacTeHHii 3aBHCHT OT NPOTEKAIOMHX B 3TH (asbl CHHTETH-
yeckHX npoueccos. Hanpamep, A0 1BeTeHHs B PACTEHHH Y-
MeHS MPOHCXOAHT YCHJIEHHbIH CHHTe3 O€/IKOB, NMPH 3TOM YBE-
JHYHBAETCA pacxof caxapoB. B cBaAsH ¢ 3THM KOJIHIECTBO
caxapoB B KopHAX pactenus cuuxaercs ¢ 8,7 po 1,25%,
KOJHUECTBO K€ OpPraHHYecKHX KHCJIO0T HECKOJbKO YBEJHYH-
.~ paerca —c¢ 47,6 no 77,1%. B nepuoa dopMHPOBAHHA pe-
*  [pOLYKTHBHBIX OPraHOB YIVIeBOJOB MeHblle, ueM JIO lBeTe-
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HHA, paCXOAYeTcA Ha CHHTe3 0eJKOB H KOJHYecTBO Caxapos
B KOPDHfIX ONSATH HECKOJbKO Bo3pacraer —c¢ 1,25 po 3,79%
(M. B. Mocoaos, E. X. Pemne, B. A. AnekcanapoBckas,
1959).

HaGaiogaan taxkixke, 4yto NpH HAJHYHH B cpejle BHTaMH-
Ha Bg m3ameHnsercs a3oTHbIH OOMEH pacTeHHs, B 4aCTHOCLTH
YyCHAHBAETCA Mpollecc cHHTe3a OeMKOBBIX BelllecTB B KopHe-
BOH CHCTeMe. JTO B CBOK ouepellb HEMHHYEMO OTparKaercs
Ha cocraBe kopHeBniX Bbiaeaenui (IO. B. Kpyraos, 1960).
YpoBeHb a30THOrO MNHTAHMS PACTEHHH TakKe BJHsIET Ha
CHHTETHUECKYIO AeATeJbHOCTh KOpHEN; npuyeM NpH BbICO-
KOM ypoBHe B macoke (cokKe, MOCTymalollleM H3 KODHeH B
crebenb) npeoGaazaiOT aMHAbl H OCHOBHble AMHHOKHCJIOTHI,
a MPH HH3KOM — y-aMHHOMAcC/AsiHAast KHCJAOTa H  aJlaHMH
(A. B. MoconioB u A. H. Jlanmmuna, 1964).

[IpuBeseHHBbIe JaHHbIe MOATBEPKAAIOT H3MEHEHHEe COCTa-
Ba KOPHEBLIX BblAeJIeHHIl y pacTeHHH B 3aBHCHMOCTH OT YC-
JIOBHI1, B KOTOPbIX OHH BBIPAIIHBAIOTCH, a4 TaKXKe OT Bo3pac-
ta pacrenuil. Ha s3Tom ocHoBaHHMH MOXHO yTBepKAaTb, 4TO
COCTaB KOpHEBOIl MHKpoduiopbl, AJsi KOTOPOHl 3TH Bbileje-
HHSI CAYXKAT MCTOYHHKOM NHTaHHS, He MOMKET OCTaBaTbCA
MOCTOAHHBIM. |

JlanHpie HccaeAOBaHMil NOATBEPIKAAIOT HEMOCTOSHCTBO
COCTaBa KOPHEBHLIX M pH3ochepHbIX KOMIIJIEKCOB MHKpoopra-
HH3MOB V OIHOrO H TOTrO e BHIA pacTeHHs, & TaKiKe H3-
MEeHeHMs] MHKpo(dJopsl B CBA3H C BO3pPacTOM pacTeHHH H
cramusiMu uX pasBuTHAa. Hanpumep, B pusochepe suMeHs Yy
MoJIoJloro pacteHHst oOnapyxupajsock 20,29% Oaxrephi,
TPeOYIOIMX AJsi CBOEro NMHTAHHS AMHHOKHC/IOT, a y CTapo-
ro — toabkKo 1,2%:; 6akrepuil, TpeOYyOUIHX IpPOKIKEBOro H
MOYBEHHOr0 3KCTPaKTOB, B pH3ocdepe MO/I0A0r0 pacTeHHs
6o10 2,7%, a v craporo —8,99% (R. Wallace, H. King,
1954). Ui manpumep: Ha KOpPHAX THMO(eeBKH B NepHON
oTpactaHus npeobaagann ¢JaOOpecUHpYOLIHe H JAEHHTPH-
dunupyoue Oakrepud, a B (hasy MeTeJKH npeobianaio-
uuMH Oblau MukoOakrepun (M. B. ®denopos, B. ®. Heno-
mMuayeB, 1954); Ha KOpPHAX PXH B MOJIOJOM BO3pacTe mpe-
o6naganu GakTepWd H3 rpynnel ICEeBAOMOHAC, 3aTeM HX.
CMeHHJIH MHKOGaKTepHH, a BO BpeMs LBeTeHHs H CO3peBa-
HHSl — KOKKOBble (OpMbl; Ha KOPHAX fAPOBOH MIUEHHIB B
HauyaJbHBIl nmepHoA oOGHapy:KHBajoch npeobjajaHHe rces-
AoMoHAc H axpoMobakrep, a nosgHee Gblo GoJblie XPOMO-
Gakrepuit (A. H. ®upcanosa, 1956). Hamenenne B coctabe
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pHeBoit Mukpoduiopel HabnwAANOCH HA KOPHAX XJ10M4aT-
INKa, rpeYHxH, JbHa H APYTHX KYJbTYP.
. Ecan paccmarpuBath pacreHHe, NMouBy H KOPDHEBYIO MHK-

. podIopy B HX B3aHMOCBSI3H, TO CTAaHOBHTCSI NMOHATHBIM, YTO

MHKpOOHble KOMIJIEKCHI Ha KOPHAX CKJaAblBalOTCA B 3aBH-

~ CHMOCTH OT BJIMAHHS BHEWIHHX YCJOBHH, B YHCJO KOTOPBIX

BXOJHT H BO3/leliCTBHE pACTEHHA.

OrpomMHoe cKonJieHHe pa3HOOOGpa3HbIX MHKPOOPraHH3-
MOB Ha KOpPHSIX pACTeHHil NPH HOPMAaJbHBIX YCJOBHAX Bbl-
pallHBaHWs, KaK YBHAHM JaJjblie, He TOJAbKO He BpPEeAHT
pacteHusiM, a, HaoGopoT, siBAAETCA HJAf HHX HeoOXOAHMBIM
yC/I0BHEM HOPMAJLHOrO pOCTa H DPA3BHTHSI.

HEHOTOPBIE XAPAKTEPHLIE YEPThI
KOPHEBOH MMHKPODNOPHI

CKopocTh pasMHOMeHHS H OHMOXMMHYEcKass AKTHBHOCTH
KOpHEeBbIX MHKpoopranu3moB. PasBuTHe B 30He KOpHel pa-

. cTeHHil MHKpOQJUIOpHI, oT/aHYalonleiics Mmo KauyecTBEHHOMY

COCTaBY OT MOYBEHHOH, MOATBEPHAEHO MHOrOUHCJIEHHBIMH
AanHbiMH. Kak yXKe ynoMHHaJ 0ch, B NpOLECcce 3BOJIOLHH
PACTHTENLHOrO MHpPA YaCTh MOYBEHHLIX MHKPOOPraHH3MOB
npucnocobujach K *XH3HH B 30HEe KOpHEH H HCIO/b30BaHHIO
AJ15l CBOEro NMHTAHHA KOPHeBLIX BbileJeHHil pacrendi. as
HHX CTaJi ONTUMAJbLHBIMH Te YCJAOBHS, KOTOphle CKJaiblBa-
IOTCSl B MOYBEe M Ha KOPHAX MO/ BJHAHHEM pas3sBHBAIOLIErocsH
pacrenusi. I[Ipy MaccoBom CKOMJIEHHH MHKPOOPraHH3MOB B
MPHKOPHEBOH MOYBEe H Ha KOPHAX BO3HHKAeT KOHKYpPEHIHs,
B KOTOpoOii 0coGeHHO MNPOSIBJASETCS NpPEeuMyllecTBO BHJOB,
GoJsiee NpHCNOCOOJIEHHBIX K MHTAHHIO OTAE/bHBIMH Bellect-
BaMH KOpPHEBBbIX BbiJe/IeHHil, B 4aCTHOCTH aMHHOKHC/OTaMH,
a Takxe BMAOB, ObicTpee pa3MHOMKAIOIKUXCHA B 3THX YCJIO-
BHAX.

[TpoBoauJsOCH CpaBHHTE/IbHOE H3y4YeHHE CKOPOCTH pas-

MHOKEHHSI ¥ aKTHBHOCTH MHKPOQJiOpbl 1MOYBLI H KOPHEBOH

cucTeMbl. B ycsoBHSIX, MCKAIOYAIOUHX KOHKYPEHLUHIO moY-
BeHHBIX BHIOOB, Habnonanach caeayoilas cKopocTb pasMHO-
KEeHHS MHKPOOPraHM3MOB HA pACTYUIHX KOpelKax ToMara
MpH HCXOAHOM KOJHYECTBe MHKPOOPraHH3MOB Ha HaOyxuiem
cemenn 42,7 Teic.: uepes 6 yacoB Ha Kopemikax AJHHOH 2—
3 MM HacuuTBIBaJoch y#e 850 Thic., a yepe3 12 yacos npH
anune xkopuelt 6—10 mm — 1300 toic. (A. Rovira, 1956).
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Cpasnupann Boiftenesinsle 3 noussl (100 KyapTyp) W u3
pusocdepnr (100 KyabTyp) MHKPOOpPraHH3Mbl MO POCTY HX
Ha paanblx cpegax. Beiso oGHapyxeno, uro Ha cpelie ¢
AMHHOKHC/IOTAMH, KOTOpPble SIBJASIOTCH XapaKTepHON coCTaB-
HOH 4acTbi0 KOPHEBLIX BEIJGIEHHH BceX pacTeHuil, o0HabHO
pociao 24% KyabTyp, BeIAedeHHBIX M3 NMOuBH, H 699 Kyib-
Typ — H3 pH3ocdepnl ropoxa. [Ipu srom Ha KopHAX pacte-
Huii npeobanagan sBug Ps. fluorescens, uto MoxHO 006bsic-
HHTb CHOCOOHOCTBHIO 3TOrO MHKpoOpraHd3dMa OblcTpo pas-
MHOXKaTbcs, 00pa3oBbiBaTh KHCJbie NPOAYKTH oOMeHa B
IPHCYTCTBHH YRJI€BOAOB H BLIAEAATH (DJIAOPECIHPYIOULHIT
MHrMEHT, YTHeTAoHIHH IpyrHe OpraHH3Mbl.

HMcnoab3oBadacs takaxe psaj noxkasarenei AJs onpenese-
HUS (PH3HOJOTHYECKOH aKTHBHOCTH KYJbTYp H3 pH30chephl
3J1aKOB H M3 yJaJeHHOH OT pacteHuil noussl. Bei1o nokasa-
HO, 4To H3 100 KyabTyp, BbiAeJeHHBIX M3 TMOYBLI, METHJ/e-
HOBYIO CHHbL BoccraHaBauBaau 20%, a u3 pusocdepst —
68%; obpasoBann KHCJOTY H3 TJIIOKO3bl COOTBETCTBEHHO
2 1 9%, 6pian ammonudukaTopamu 17 u 409%. Ilpu nmepe-
cyeTe 3TOH OTHOCHTEJbLHOH pasHullbl HAa abCoJIOTHYIO pas-
JH4YHA OblIM oveHb OosbliHe, TAK Kak B | 2 NMoYBbl HACYH-
ThiBanoch 64 MaH. KJeToK, a B | 2 pusocdepHOi NOYBBI —
2124 mun. (J. Rouatt u. H. Katznelson, 1957). Kpome Toro,
AKTHBHOCTb KYJLTYP, BbIJeJ€HHBIX H3 pH3ocdepbl MIIeHHLBI
H W3 MOYBLI, VJAAJEHHON OT pacTeHHs, CPABHHBAJH MO aK-
THBHOCTH HX [bIXaHHM$ NPH pPOCTe HA cpelax ¢ pas3jiH4YHBIMH
caxapaMH H aMHHOKHcaotaMmu. MakcumaJbHOE HOrJolieHHe
KHCJ0poaa, onpeaeasiemoe Ha annapate BapbOypra, nabiio-
1aJ10Ch OPH BhlpalllUBaHHH pu3ocdepHbix OakTepuit Ha rJl0-
Ko3e W ajaHHHe, T. €. Ha TeX BeUecTBax, KOTOpble Xapak-
TepHbl A5 KOPHEBBIX BbigeJeHHil, Tak, norJyoieHHe KHC-
Jopojla Ha rakosde ObL10 y pu3ochepHbIX OaKkTepHH
164,3 pu/2 B yac B pacuere Ha | M2 cyXHX KJETOK, y NMOYBEH-
nbtx — 139,3, Ha ananude y pusocdepneix — 138, y noupeH-
HBIX — 68,56 p/a B wac. B apyrom cayyae Ha cpejfe ¢ IJio-
K030i1 Yy KyJbTYp, BblJeJEeHHBIX H3 MOYBbl, 4epe3 2 uyaca
Guljio noraoutedo 113 p/a kHcaopoaa, y KyJabTyp, BblIe/IeH-
HBIX H3 pH3ocheps,— 198, BoiZeneHHBIX ¢ KopHeil — 234;
HA cpele C ajJaHHHOM [OrJIONIEHHEe KHCJI0pPOoAa COCTABHJIO
cooTBercTBeHHo — 141, 247 n 306 p/a B uac (A. Zagallo,
H. Katznelson, 1957).

JlaHHBIe MOKa3bIBAIOT, YTO B pe3y/abTaTe 0TOOpPAa Ha KOp-
HX OCTaloTCsi M pasBHBaloTcs (H3HOMOTHUECKH OGodee
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. aKkTHBHBIe MuKpooprauuamsl. Tor ¢dakr, 4To Ha cpeje c ajaa-
" HUHOM AKTHBHOCTb OKasaJjiach BbIllIe, YeM Ha cpeje ¢ rJio-
. KO30ii, ykaspiBaer Ha O0JbIIYIO NPHCNOcOOJeHHOCTh KOpHe-
BOH MHKpoMJOPBEl K MHTAHHIO @aMHHOKHCJI0TAMH. YiKe B nep-
. Bbi¢ JIHH poCTa MUISHHIBI HA KOPHAX HAUYWHAIOT npeobaajath
BuAbl ¢ OoJee CHAIBLHOH pocTOBOI akTHBHOCTbIO. Hanmpumep,
. MHKPOOPraHH3MEbl, MepelrefiiHe BHAYaJe HAa KOPHH C T1O-
" BepXHOCTH CeMS$iH, BbITECHSIOTCS Pas/HYHBIMH OLICTPOPACTY-
IIHMH BHAaMH, nonajgaioumumMy H3 nmousbl (J. Macura, 1958;

. K. Vagnerova, J. Macura, V. Catska. 1960).

Kopuu HaxoasiTcsi B TeCHOM KOHTaKTe ¢ MOYBOH, NO3TO-
MY BC€ BpeMf HMEETCS BO3MOXHOCTb /il MOCeJeHHs Ha HHX
pastoobpasHoit MuKpoduopel. Oanako aas JajbHeiniero
pPasMHOKEHHS1 ‘Ha KOPHSIX MOJY4YaloT MPeHMYIIeCTBO TOJBKO
T€ BH/blk KOTOpHIE NPHCNOCOOHJIHCH K JKH3HH B 3THX YCJIO-
BHAX, #BJAAIOIIMXCA AJA HHX ONTHMaabHbiMH. Tapabe ¢ co-
asropamu (P. Tardieux et al., 1961) ycranoBuau, uto pac-
T€HHe BJHAET CBOMMH KOPHEBLIMH BhIAeJCHHAMH Ha pas-
MHOMKEHHE M COCTaB KOPHEBOH M pu3ochepHOoil MHKPO(JIOPH
He TOJBKO HEenocpejicTBeHHO, HO H KOCBeHHO. JTOT BTOpHU-
Hblit 3ddekT obbicHAETCS TeM, YTO B pe3yabTaTe Pas3MHO-
WeHHsT 3NH(PHTHBIX MUKPOOPraHH3MOB BLIEJAIOTCS MPOAYK-
Tl HX XKH3HEIEesTEeJbHOCTH, COJAeprKalllie POCTOBLIe Bellle-
ctBa. DBuoaropaps 3TOMYy  CO34AlOTCS  YCJOBHA IS
pasMHOJKeHHs PSfa MOuYBeHHBIX BHI0B, objanawoiiux Gojee
HH3KOH CHHTETHUECKOH aKTHBHOCTBIO.

Bo Bpemsi 3aceieHHs MOJIOABIX, PAacTYLUIHX KOpeIIKOB
MHKpooprannsmMamu OoJbllloe 3HAYCHHE HMEeT XapakTtep
B3aMMOOTHOILEHHIT MEXKAY NocaeIHHMH. Buabl, obnanawouine
AHTATOHHCTHYECKHMH CBOWCTBAMH, MOTYT 3aHsTb npeobJa-
jalpilee MecTo B KOMIJIEKCe H 3THM OnpelesiHTh COCTaB
KOpPHEeBOi MHKPOQJIOpHL.

MmeloTes panHble, KOTOphIE NMOATBepXKAaloT, uto obpa-
gyeMble HEKOTOPbBIMH MOYBEHHBIMH MHKPOOPraHH3Mamu aH-
THOHOTHUECKHE BELeCTBA AEHCTBYIOT YTHETalolle Ha Jpyrue.
Tak, nanpumMep, Ha HEKOTOPHIX MoyBax Ha0./10Aa/]0CL OT-
cyTcTBHe KayGeHbKOB Ha KOpHAX K/aesepa. [Ipuunnoii sroro
okasaJjoch HajJuuue B pu3ocdepe O6GoabmIOro KOJHUECTBA
6aktepuit-autaronncto. H. A. Kpacuabuukos (1951) 00b-
acuser ¢akt npeobnagaHust B pH3ochepe CPaBHHTENbHO
HeGOJALIIOr0 KOJHYeCTBA BHAOB NPH OYeHb OOJBIIOH HHC-
JEHHOCTH MHKPOOPTaHH3MOB BbIIeJeHHeM aHTHOHOTHUECKHX

BelllecTB npeobaagaloniMHi BHAAMH.
&5



HroObl BLIACHHTL 3HAYEHHE 4HTArOHH3Ma MPH 3aceNeHHH
MHKpPOOpPraHHu3MaMH OTAEJbHBIX YacTeH pacTeHHi, a TakxKe
YCTAHOBHTL BJHAHHE aHTaroHuaMa Ha (OpMHpOBaHHE H CO-
CTaB MHKPOOHBIX KOMIJIEKCOB KOpHeH, OBLI IPOBeJeH KCIe-
PHMEHT C HCKYCCTBEHHO HaHECEHHBIMH Ha ceMeHa Gakrepus-
MH, obsagalomiMmMu pasHeiMH cBoiictBamu (FO. M. Bosusa-
KoBckas, 1964). Llenb cocrosinia B ToM, uTOGHl MPOCTEAHTD,
KakHe MHKPOOPraHH3MBbl TMepeHIyT ¢ CeMSH Ha NOBEPXHOCTb
KOpDHEH H JHCTbeB, KakKHe BHJIbl H C KakKHMH CBOCTBAMH
«Nperpajsit nyTb» BHECEHHbIM OAaKTEpHAM IJsi 3aceeHHS
MOBEPXHOCTH pacTeHHH. CemeHa pKH OaKTepH30BaJH OJHHM
H3 chaelylolMx BHIAOB OGakrtepuii: 1) Ps. fluorescens —
mraMm 188, Boiae/eHHBIT ¢ KOpHeH JAsgABeHIa, JOBOJbHO
CHJIBHBIH aHTAaroHHCT psiaa Kyaetyp; 2) Myc. phlei—
wraMMm 171, BHIZEJEHHBI ¢ JHCTAa NPOPOCTKOB DPXKH, Mef-
JIEHHO pacTyllHi W He o0sajaloulMii aHTaroHHCTHUECKHMH
ceofictBamu; 3) Chr. rheni harrisonii — mramm 84, Bbije-
JIEHHBIH ¢ KOpHe#ll 03WMO#l NImIeHHIbl, cJalbblii aHTArOHHCT,

3areM 3TH ceMeHa BHICEBAJH B COCYABI C NMOYBOII B ABYX
MOBTOPHOCTAX JJs1 Ka)KJA0oro BapHaHnTa. AHaNH3HPOBAJH
12-cyTouHble pacTeHHsi — MX HAA3eMHYI0 YacTb H KOPHH,
OTMBITBIE OT NMoYBbl. B psijte cayyaeB BMECTO BHECEHHBIX Ha
ceMeHa OAaKTepHii Ha PACTEHHAX 3aHAJH MECTO APYTHE MHK-
poopranuambl. [Ipu ananuse xKopHeii oOHApyKEeHHbIE KYJb-
Typet (31 BHA) OblIM npoBepeHbBl Ha HX B3aHMOOTHO-
IIeHHSA ¢ BHECeHHBIMH BHaaMmu. XapaKkrep 3acejieHHsi pas-
HBIX YacTeH NMpOpPOCTKOB (KOpHell W 3eneHBIX 4acTeil) npen-
CTaBJIeH Ha pHC. 7.

Oxkasanoch, 4TOo B TOM cjydae, Korja ceMeHa OGaKTepH-
30BaJiH KyJabTypoll 188, obnapaionieii aHTaroHHCTHYECKHMH
CBOHCTBAMH, OHA MOJHOCTBIO 3aCEJHNA NOBEPXHOCTb JHCTh-
€8 H B JOBOJIbHO 3HAUHTEJILHOM KOJHYECTBe [epellia Ha
KOpHH, rje oHa cocraBuja oxono 30% or obiuiero Koanue-
CTBAa MHKPOOPraHM3MOB, BLIPOCIIHX HA YallKax MNpPH BhICEBe
cMbiBa ¢ KopHeit. Hapaay ¢ kyabrypoit 188 nHa kopuu mepe-
1K elle 4 BHAA, H3 KOTOpPBIX 3 OKa3aJIHCh e¢ aHTArOHHCTE-
MH. OHH cocraBaaan okoqo 50% ot obuero Koan4ecTBa
mukpoopranuamoB. Kyabstypa 171 xorsa u nmepeuina Ha JH-
CThSI, HO B CPaBHHTEJbHO HeboabIIOM KoandecTBe — 129%.
M3 7 KyabTyp, nepeuieiiux Ha JHCTbS BMeCTe ¢ KyJbTYpPOH
171, 3 oxkasaauch, antaronncramu, Ha xoprax kyabrypa 171
He Obla oOHapy)KeHa, a M3 3ace/HBIIHX KOPHH MHKpOOp-
ranuamoB 459, oxasanuch ee antaronucraMu. Kyabsrypa 84
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Pseudomonas MycoBacterium Chromoblacterium
fluarescens phtel rhenc

KODHU
SUCITIER 100 /6
EX2 anmazomucms: [ awecenwse Gaxmepuu npovue

Puc. 7. Cxema nepexoja MHKPOOPraHH3MOB ¢ ceMdAH Ha pacTeHus B 3a-
BHCIIMOCTH OT CBOHCTB H TNPHCYTCTBHA AHTATOHHCTORE.

I — No B8, Boigeneda ¢ Kopuefl AsaBenua, AHTAMOHHCT pALa KYALTYD,
2— N 171, BmeneHa © JAHCTaE PHXH, He o6AalaeT aHTArOHHCTHYECKHMH cBOf-
cTRaMn, J— N 84, BumaenseHa ¢ KopHell nwedHnnk, odeds caalbhifl aHTArOHMCT.

Oblsia obHapyKeHa HA KOPHSIX B OUY€HbL HeOOJbIIOM KOJHYe-
ctBe — 3% . M3 9 BhifeneHHBIX ¢ KOpHeH KyJbTyp 3 BHAA
OblJIH aHTAarOHHCTAMH, OHH coctaBasan 23% ot obilero Ko-
JIHYECTBA BHJI0B, BBIPOCIIHX Ha yamKax OGaKTepHil.
CpaBHHBasi AdHHBIE MO CHOCOOHOCTH PAa3HBIX MHKPOOP-
raHH3MOB MEPexXoJHTb C CeMfAH Ha JHCTbA H KOPHH MPOPOCT-
KOB, MOXHO OTMETHTb, UYTO 3aceJleHHe HMH IOBEepXHOCTH
pacTeHHsI 3aBHCHT KaK OT CBOHCTB KYJIbTYDPbI, TAK H OT IPH-
CYTCTBHSI APYruX MHKpoOOB-KOHKypeHToB. Takum o6Gpasom,
HaJIHYHe MHKPOOOB-aHTArOHHCTOB B MOYBE MJIH HAa CeMeHax
MpH HX MPOPACTAHHH SBJAETCH CYLIECTBEHHBIM (aKTOpOM,
BJAHSIIOIIHM HA COCTAB MONYJALHA KopHeBOi MHKpOQJIOpH.
O6mHOCTL W pasjiHuHd B cocTaBe MHKpPo(hJopbl KOpHeH
H Haja3eMHBIX opraHoB pacreHui. [lo HOBHIM npencrasie-
HHAM KOpHEBble MHKPOODPTaHH3Mbl SBJAIOTCA SMHQHTAMH.
Jlo nocnenHero BpeMeHH MOJ TEPMHHOM «3MHQHTHBIE
MHKPOOPIraHH3Mbl» MNOAPasyMeBaJHCh TOJbLKO TE, KOTOpHIE
HaceJdI0T HaJ3eMHLIE YacTH pacTeHHi, T. e duaiochepy.
Cuynranoch, 4To rpynna 3MHGHTHEIX MHKPOOPraHH3MOB 110
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CBOEMY COCTAaBY H CBOHCTBAM OTJIHYHA OT KOpPHEBOH H 4TO
KOpPHEBLIE MHKPOOPraHH3Mbl OJHMKE CTOAT K TEM, KOTOPLIC
B OOHJIHH pasMHOXKAIOTC B MPHKOPHEBOM H pH30CHEpHOM
CJI0SIX MOYBBI, O0OOTAlleHHLIX MHTATEJAbHBIMH BellecTBAMH
KOpHeBHIX Bbifedenud. OJHakKo HasBaHHe <«3NH(HTHI»
(211 — MOBEpPXHOCTh, (HUTO — pacTeHHe) VKa3biBaer Ha TO,
uTo pedb HAeT o0 opraHuaMax, KHBYIIMX Ha MNOBEPXHOCTH
3/IOPOBOro pacrenusi. B ¢Bsisu ¢ 3THM cjeayeT NPHHATH BO
BHHMaHHE, YTO MOBEPXHOCTh KOPHS TaKiKe ABJAAETCH YaCThbiO
oOuIel NMOBepXHOCTH pacTeHHs, H HMEHHO MO3TOMY BHOJIHE
BEPOSITHO, YTO HA KOPHAX MOryT OOHTATh Te e BHJAbI MHK-
pOOpPraHH3MoB, KOTOpPble BCTpPEYAlOTCS Ha MOBEPXHOCTH Hal-
3eMHBIX OpPraHoB. DTO onpejessieTcss H TeM, 4TO COCTAB IIH-
TaTeJbHBIX BEIeCTB B BbiJe/JeHHAX KOPHCH M HaA3eMHBIX
OpraHoB, 3a CYeT KOTOPLIX Pa3MHOXKAIOTCS MHKPOOPTraHH3-
Mbl, O4YeHb OJIH30K — H Te, H JApyrue cojep:ar Habop amu-
HOKHCJIOT, caxapa (riawoko3y, QpykTo3y H Jp.) H MHHEpPaJb-
Hble COJH. YCTaHOBJEHO, 4TO Ha60p aMHHOKHCJIOT B cTeb/AX
H KOpPHfIX MOJCOJHEYHHKA OJHHAKOB H BKJIOYAET CJIEAYIO-
W€ W3 HHX: OKCHMPOJHH, JIH3HH, THCTH/HH, apruHuH, ac-
napardiHOBYIO KilCJOTY, CEpHH, TPEOHHH, ajJaHHH, IMPOJIHH, B
MEHBIIHX KOJHUECTBAX — BAJIHH, METHOHHH, (peHHaNaHHH
H gefind. M3 caxapos kak B cre6/sX, TaK H B KOPHAX MOJ-
COJIHeUHHKa OOHapyMKeHbl MIIOKO3bl, (PPYKTO3a H caxaposa.
B npopacraiomux cemeHax ero — HaGop u3s 16 aMMHOKHCTIOT.

Boarapckne yuennie K. JI. Croes, II. T. MamapoB H
1. B. Benues (1959), npumensia xpomarorpaduueckiii me-
TOJ, HCCJeJOBaHHA, H3YUHJIH COCTaB YIVIEBOJOB H AaMHHOKHC-
JOT B pasHBIX OpraHax BHHOrPaJHOH J03bl Y pPas/jHYHBIX
CcOpTOB BHHOrpana. B pesyabrare H3yuyeHHsl COCTaBa MACOKH
HHKaKOH crelndHYHOCTH B AMHHOKHCJIOTHOM HaOope mas
OTJeJIbHbIX OpPraHoB BHHOrpajgHOH JIO3bl aBTOpaM YCTaHO-
BHTb He yaanaochb. OGIIMMH JJif BceX YacTed BHHOrpaaHOH
J03bl OBIIM  AMHMHOKHCJIOTBI: THCTHAMH, acnapariHosas
H TJAIOTAMHHOBAafA, M30JeHIHH, HOpBa/JHH, THPO3HH, a/laHHH,
TPEOHHH H q-aMHHOMACJ/fHAs. Y pasHbIX COPTOB BHHOrpajid
Habop aMHHOKHCJIOT Gblil ofHHAKOB. Hekoropble H3MeHEHUs
pabaiofajuch B pasHble IEPHOAL BereTauHHd, HO TaKHe
AaMHHOKHCJIOTEI, KaK acrnapariHoBas H IJOTaMHHOBas, Ba-
JIHH, H30JEHIHH U JH3HH, 00HAPYIKHBAJHCh B TeY4eHHE BCETO
BereTalHOHHOrO TepHoja.

Kpome cocTaBa NHTATeNbHBIX BEIIECTB, HA PasMHOKEHHE
MHKPOOPraHH3MOB HA MOBEPXHOCTH KOPHEIl BAHSAIOT Bbijle/fe-
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~ Mble KOpHsAMH pacrenuil GuToHuHAB. INHOHTHBIE MHKPO-
opraHu3mel Gonee ycTOHYMBBI K (HTOHUHAAM, YeM MHOrHe
| OYBeHHEBIe, MO3TOMY HaJHuHe B 30He KOpHeil OaKTepHIHA-
HBIX BellecTB He TPenATCTBYeT HX PasMHOKEHHIO.

loBops 06 OGIIHOCTH YCJAOBHH 1/t PasBUTHA MHKpPOOP-
rAHU3MOB Ha PA3HBIX YACTSX pPAacTeHHH, Heab3s. 3a0LIBaTh H
0 pasaHuuAX, KOTOpble ONpeesdloTcs TeM, YTO KOPHH pa-
CTYT B NMOYBe, a Haa3eMHble opraHbl — B atMocdepe. Kop-
HEBAsi CHCTEMa OYeHb TeCHO CONpHKAcaeTtcs ¢ mousoil. B Hei
coAepsKaTcsi pasjiHuHble OpraHHYeCcKHe H HEOpraHHueCKHe
BELIIECTBA, TOKCHYECKHe COJHHeHHS, TMPOAYKTH oOMeHa
JIPYTHX JKHBBIX CYILECTB — MHOTOUHC/IEHHBIX MHKpPO- M MaK-
poopranusmos (Oakrepuii, rpu6oB, Bomopocieil, MpocTei-
KX, uepBefl, HACEKOMBEIX H /P.) H, KpOMe TOro, ouBa 00bI4-
HO HMEeT 0BOJLHO BBICOKYIO BJaaxHocTb. HansemHbie op-
ransl pacteHuil B NpHpPOAHON OOCTAHOBKE HAXOASTCH COBCEM
B HHLIX VCJOBHAX, UeM KOpPHH: OHH GoJjibllie TNOABEPIKEHHI
BJAMSHHIO KJAMMAaTHYeCKHUX (aKTOpoB, a TaKKe MAEHCTBHIO
cosqHeunoit paguanun. HMmenno 3to o6CTOATENLCTBO TIVIAB-
HBIM 00Pa30M M MOCHAYKHIO OCHOBAHHEM JIJISI YTBEPHCICHH,
yTo KOpHeBasi MHKpodaopa H MHKpo(Iopa duanochepel He
MOryT HMeThL Mexay coboii Huuero obirero.

[TonpoGHoe H3yueHHe BHIOBOTO COCTABa MHKPO(JIOPLI
KopHell u duanochepsl MO3BOJHIO CPABHHTHL ee MEeXIY CO-
Goit. Kyaprypel s MAeHTHOHKAIMH BbIIEJAJIH ¢ PasHBIX
BHJOB H yacTell pacTeHHii (MoAAEMHBIX H HaJ3€MHBIX Opra-
HoB) ToOro e pacrenus. Okasanoch, uto 50 BHAOB MHKPO-
OpPraHH3MOB YacTo 0OHAPYKHMBAKOTCA KaK HAa KOPHAX, TaK H
Ha Haa3eMHbIX opraHax. Bmecte c¢ TeMm Oosiee aeranbHO®
paccMOTpeHHe 3TOro BOMpOCa IMOKa3ano, 4TO OJHH BHIBI
yalle oOHApY:KHBAIOTCA HAa KOPHAX, APyrHe — Ha JIHCTbAX.

Usyuenue MpHCIOCOOJEHHOCTH MHKPOOPraHH3MOB ZKHTb
M pPasMHOXKAThCS HA TeX WJH HHBIX OpraHax pacTeHHi mo-
Kaszano, uro kKaxaelt u3 50 BuAOB, 0OLIMX IJIsi KOpHEN H
duanocdepsl, HE3aBHCHMO OT Y4CTH PACTEHHS, C KOTOPOIt OH
BhigesieH, Obl1 criocobeH MepexoJHTbh ¢ CeMAH Ha KOPHH H
NAHCThbA ABYXHEIeNbHBIX MPOPOCTKOB PKH H PasMHOKATHCS
Ha HHX B YCJOBHAX MHKPOBEreTallHOHHOrO OIbITA.

V MHKpPOOpPraHuaMoB, 0OHAapyKeHHBIX TOJbLKO Ha KOP-
HAX WJIM TOJAbKO B (uanocdepe, B OONbLIHHCTBE CJYHaeB
pabaioaanach Goabiiag MPHCIOCO6AEHHOCTh K CYLIeCTBOBA-
HHIO COOTBETCTBeHHO Jaubo Ha KOPHAX, JHOO HA JHCTLAX

(raba. 6).
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TaG6anuah

CnocoGHOCTe HEKOTOPBIX MHKPOOPraHW3MOB, BbiCJEHHBIX C KOpHed,
NepPEXOAHTh HA JHCTLH, a4 BLIAEAEHHBX C JHCTHEB — HA KOPHH
(amanu3 10-cyTOYHBIX NPOPOCTKOB KYKYPY3Hl)

[lepexon BHe-
CeHHHX KYJab- Hoauuecrpo
VP BHECEHHKIYX MHE-
POOPraHHIMoB,
= % 06HAPY A eHHBIX
E | E2 | o mee)
M ; - '
BHECCHME-Ha Cene- Oreyas putese- | § | B |———
a SO [l =i AN B0
Nl E_: E =] =] E
22 | =3 | 28=| %8
2 | &F | 2x8| &%
~e |. 2% ['SEE] B¢
== «Z | uBR| 0f
Chr. aurantiacum Koaoc nmeHnnos .| 4+ | ++ 1 | 15200
Pullularia pullulans JIMCT KPBIEOBHHKA | -+ | — 95 0
Bact. agile Kopuu oBca 4+ | 4+ [ 1200 |20 500
Ps. fluorescens KopHH KpBIKOBHH-
Kd . . v oov oon |+ |4+ | 140 | 72000
Myc. oligonitrophilum | Kopuu aaspa. . .| — | ++ 0 | 1000
Promyxobacterium KopHH KYyKypy3ml .| — - 0 240
Ps. aurantiaca Kopuu kykypyam , | -+ ap 14 | 72000
O6osHavenunsn «++»—nepewao Goablloe  KOJHIECTBO,

«+» — nepelio Mano, «—»— He 0OHapyIKeHo.

Hecmorpsi Ha 10, 4TO 0OJBLIIHHCTBO BH/AOB 3NH(PHTHBIX
MHKPOOPraHH3MOB HABJAIOTCS OOLUHMH AJISl NOA3EMHBIX H
HaJ3eMHBIX OpPraHOB pacTeHHil, MeX1y MHKpPOOHBIM HAace-
JeHHeM KopHeil H duianocdepbl HMEIOTCA HEKOTOPHIE pasJiu-
uusi. B nepByio ouepeib obpattaer Ha cebs BHHMaHHe 3HA-
YyHTeJbHAs Ppas3HHIla B KOJHYECTBE MHKPOOPraHH3MOB Ha
pasHbIX YacTAX pacTeHHsi. dTa pasHHIA CTAHOBHTCHA 3aMeET-
HOH YXK€ ¢ caMoro Hauajna pocTa pacTeHHs, NMPHYEM KOJIH-
YeCTBO MHKPOOPraHu3MOB Ha KOPHSIX BCerjla npesBbillaeT HX
KOJIHUeCTBO Ha HajA3eMHbIX opraHax. [Ipu amanmuse npopo-
CTKOB fiYMeHsi Ha KOpHAX HaMmu oOHapyxeno 2 940 Tuic. 6ak-
TepHil, a Ha HaA3eMHbIX u4acTax — 925 Ttbic. B | 2 chipoil
maccbl. Ananornunble ganusie noayuenol 1. $I. Kpecauns
(1964). CpasauTtenbHoe onpejgeseHHe KoJHUeCcTBA MHKPO-
OPraHM3MOB Ha Ppas3HLIX YacTAX PACTEHHH DIKH, POBEJeH-
Hoe Ha cpefe Ne 19, nokasano, 4YTO UX COOTHOILIEHHE HA

KOpHAX, JHCTbSAX, IIBETKax H CeMeHax COCTaBJfIeT npumep-
Ho 1500:14:9:1.
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[Mpu yuere UHCJIEHHOCTH MHKPOOPraHH3MOB, BXOASALLIHX
B pasHble (PH3HONOrHYECKHE IPYMNMbl, HA KOPHAX H JHCTBAX
MIUeHHUB H YepHOH CMOpPOAHMHBI OBIJIH TaKiKe BbisiBJIEHb
 3HAYHTE/IbHBIE KOJHYeCTBeHHble pasinuus (taba. 7).

TaGauna 7

KoanuectBo MHKpPOOPramMamMoB pasiMyHBIX (H3HOJAOTHYECKHX TFpyNl
HA KOPHAX M JHCTBAX NUIEHHUb W YepHOR CMOPOAHHBLI B NEPHOM
BHIKOJAWKBAHKSA M 00pasoBaHHA 3aBA3H
(B Thic. Ha | @ Beca cuipofi Macchi)

KoanyecTno MHKPOOPTrAHHIMOB
3 = : S hrﬁf:iE - E
= |83 |53 |23E|38 |=i3
Y10 aHaau3K- o - 59 28| &~ Ty
Pacrenue pPOBaIH ] = _am ='g' S g - gEE - = U
— ] o i = = = .4
SE 5¢ | g8 _|28g| %gE| 35S
S=o E8 =8w | E=2x5| 25= e
3.8 | E.w| da3|%5%| SSE| E5E
=Z2 | REE| 3=0| D28| B0 | S&'=
_ | Kopun . .| 25000 [250 [60 |025 [1,3 | 10
o Hwendua | Jlucroa . 2500 | 25[0,006|0013 0 0
- v ;
Hepuass )| Kopun . .| 25000 600 |25 6,0 |60 40)
cMoponuna || JInctea | . 60O 25 |0,025|006 |0013| 02

[MpuBeaennble Pe3yabTaThl MOKA3LIBAIOT, YTO KOJHYECT-
BO MHKPOOPraHH3MOB Ha KOpPHsIX 3HAUUTE/NbHO Oosblie, YeMm
Ha Haj3eMHBIX opraHax. EciM Ha KOpHfIX OHH HCYHCJSIOT-
cfl MHJIJHOHAMH, TO Ha HaA3e€MHBIX OpraHax — ThiCAYaMH.
JTa pa3HHla, TaK Ke Kak W obulee KOJHYECTBO MHKPOOP-
raHH3MoB, KoJebJercsi B 3HAUHTE/NbHBIX Ipejeaax B 3aBH-
CHMOCTH OT BHAA pacTeHHs W ycJoBHil BHewHeidl cpeasl. [lo-
5TOMY €CTEeCTBEeHHO, UTO WH(PpBI, NpuBeleHHble B Tabu. 7,
MOXXHO pacCcMaTpHBATbL TOJLKO KakK NpHMepHble, OTHOCSH-
H{HEeCs] K HHAMBHAyaJbHbIM aHajau3aMm, XOTA H OTpaKalo-
oM 00lIYI0 3aKOHOMEPHOCTD.

Pasauualorcss KOMIJIEKCE MHKpPOGJIOpb KOpHel H HI-
Jocdepbl He TONLKO KOJHYECTBEHHBIM, HO H KauyeCTBEHHBIM
cocraoM BuAoB. KadecTBeHHBII cOcTaB XapaKTepH3yercs
KakK MPHCYTCTBHEM PpasjMUHbBIX BHJIOB MHKPOOPraHH3MOB,
TaKk W HX cooTHOmweHHeM. Ha KopHax Moryr npeoOJjajnathb
ONHH BHIBI, a HAa HaJ3eMHbIX opraHax — JApyrue. Buaosoit
COCTaB KOPHEeBOil MHKpoduopbl ropa3fo pasHoobpasnee
Mukpodsopul  duanocdepsl.
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BEJIMAHHME KOPHEBbBIX MMKPOOPrAHM3MOB
HA NOCTYNNEHME NMMTATENBHbLIX
BELLLECTE B PACTEHHA

O mexaHH3Me MOIJOLEHHSA THTATEJNbHbIX BelleCTB KOp-
HeBOH CHCTeMOW. B ocHOBe mpouecca KOpHeBOTO NMHTAHMSA
PacTeHHH JIeXKHT MOrJoULeHHe 3JeMeHTOB NHIINH H3 MOYBHI.
[loctynsienue BellecTB B KOPHH — 3TO OYE€Hb CJOMKHBI MpoO-
llecC, KOTOphIH cjaraercs H3 KOMIJIeKca OJIHOBpeMeHHO Mpo-
TeKawwWHx MexaHuamoB noraoilenud. P. K. Canses (1965)
nepevHcaser ciaelylollHe H3 HHUX: 1) maccHBHOoe norJotie-
HHe nyteM AH(GY3HH MOJeKys B «cBOOOJHOE TMPOCTPAHCT-
BO» K/eTKH; 2) (PU3HKO-XHUMHYecKas ancopOlus Ha MeKTo-
LeJINTI0JI03HbIX MeMOpanax KaeTouHoit o6os04KkH; 3) morJo-
HIEHHe nyTeM BKJIO4YeHHs B Mertaboauam, 1. e. B obOmen
BELECTB KJEeTKH; 4) norvoueHHe nNpu NOMOIIH MOJIeKY/1-nepe-
HOCUHKOB; D) MNepeHoc HOHOB C MOBEPXHOCTH KOPHS B €ro
KJAETKH MPH MOMOIUH CHeUH(PHUYECKHX (epMEHTOB «lepMe-
as», 0) mornolnenue nNpH aKTHBHOM JBHXKEHHH IHTOMJIA3-
MaTHYecKoH MemOpanwl; 7) NOTJIOUEHHe MYyTeM MHHOIKTO-
3a, T. €. «3axBaTbiBaAHHE» OTAEJbHBIMH y4yacTKaMu 0060J104-
KH KamneJb BHEIIHEro pacTBopa TIpH ee BHAYHBAHHH
(Ko/IHYeCTBO MHKPOMHHOLHTO3HLIX BAaKVOJIEl B KJeTKe MO-
MeT JOCTHTaTh HECKOJBLKHX ThICAY).

Cornacno npexpcrasaennsam JI. ®. Carkaudda (1964)
Ha onmpeje/leHHOM 3Tafne MOTVIOUIeHHS MeXXAY MOrJIOmeHHBIM
HOHOM M OpraHH4YecKHM BelleCTBOM, BXOJAMIIHM B COCTaB
uHTONNa3Mel, obpasyerca cneuuduuyeckuit komnaexc. Ilpu
3TOM MEPEHOC HOHOB H3 pacTBOpPa B KJIETKH KOpHf MOXKer
OCYILECTBJAATLCS ¢ YYACTHEM TaK HA3bLIBAEMBIX TMepeHOCYH-
KOB, B KayecTBe KOTOPBIX MOryT (hyHKIHOHHPOBATH IHTO-
niasmathyeckue Genku. Llntonnasma HaxoAuTess B COCTOHA-
HHH HENpPepbLiBHOrO JABHIKEHHS, MO3TOMY COCTABJAMIIIHE €e
O€/IKH MepHOAHYECKH MEepeABHraloTes ¢ MOBEPXHOCTH B TOJ-
1y, nepeHocsi ¢ coGoil CBA3aHHBIE HOHBI.

[Ipu wacruuHoM pacnage H npH OOHOBAEGHHH OEJAKOB
HOHBI OCBODOOXKIAIOTCA M, NPHTATHBAA BOAY, 00pa3yioT Me-
KHe KamneJbKH, KOTOpble 3aTeM MOTYT CJHBATLCSI C 1IEHT-
paNbHOH BaKyoOJbIO,

[Tornomnienne HOHOB KIeTKaMH KOpPHS SABJSETCS ABYCTO-
POHHHM NpouUeccOM. YCTaHOBACHO, UTO OHO MPOHCXOMHT MpH
o6MeHHOH ancop6uui, KOria HOHbI, BbieaseMble KOPHSIMH,
OOMEHHBAIOTCA C HOHAMH, HAXOAAUIMMHCH B MOUBEHHOM pa-

62




l

crBope. dtor dakr Oui1 noarsepxaeH bpoiiepom (T. Broy-
er, 1950), xKotopbiil HCMONBL30Ba1 B CBOHX ONbITAX Meye-
Hbie atoMmbl Kaausi. «O0MeHHbIH GOHA» pacTeHHH COCTaBJA-
jor katuonsl H* u anmonst HCO3~, ocBoboxKaaolmHecs npu
pacTBOPEeHHH H [HCCONHALMH BbIAeJsAIOLIEHCT H3 KOPHeH
MpH HX ABIXaHHH YroJbHOI KHC/AOTHI, a TaKKe HOHBI KOpHEr
BhIX BbiJ€JIeHHH.

KopeHb He TOALKO MOrJaoulaer BEIleCcTBa, B HEM [poTe-
KalOT M CHHTETHUYECKHe Npolecchbl. ¥YCTaHOBJACHO NMyTeM Xpo-
MaTorpa)Hueckoro aHajJusa MAacOKH, YTO TMOCTYNHBLIHE B
KOpPHH MHHepajbHble (opMbl asora ObICTPO NpeBpallalcTCs
B aMHHOKHCJIOTHI, B CHHTe3¢ KOTOPBIX YYacTBYIOT NMPOAYKTDI
(hoTocHHTE3a — OpraHHyeckHe Kuca0Thl. Kpome aMHHOKH-
CJOT, B KOPHfIX INPOMCXOAHT BTOPHYHBLIH CHHTE3 APYrHX Op-
raHu4yecKHX CoeJHHEHHH — aMHI0B, JHIOHAOB H HYKJEO-
nporefios. B pesyjabrate npoueccoB CHHTE3a, NpOTEKalo-
IHX B KOPHAX, BCe BpeMs HapyllaeTcss paBHOBeCHE MEKAY
KOMIIOHEHTAMH KJETOYHOTrO COKa M IOYBEHHOro pactBopa,
YTO CMocOOCTBYET MOIJIOMIEHHIO BelecTB, a TaKkKe MPHBO-
AHT K n30OuparenbHOMY mnorJouledHio HoHoB. [loraotieHue

"NMHTATEJLHBIX BelleCTB dABJAETCA AKTHBHLIM EDHBHGJIUI‘HLIE:-

CKHM NpPOLIECCOM, CBSI3aHHBIM HE TOJBKO C JKH3HE[eATeJbHO-
CTbI0O KODHEBOil CHCTeMBI, HO H C JKH3He[eATeJAbHO-
CTbI0 HAjA3eMHBIX OpPraHoB, T. €. ¢ 0OMeHOM BellecTB BCEro
pactenusi (M. M. Koaocos, 1962; JI. H. CaGurun, 1955
H Ap.).

M3 ckasaHHOro BbBITEKaer, 4TO MPOLECC MOTJIOUIEHHs CO-
JeH KOPHAMH HEJAb35l H3yuaTh B OTPbiBe OT (DM3HOJIOrHH pa-
creHus N Ge3 yduera yCJOBHH oKpyiKaiouei ero cpeispl. Ilo-
CTyMJeHHe BellecTB B KOPHH 3aBHCHT He TOJILKO OT IpOLec-
COB, MPOHCXOASIIHX B CAaMOM paCTeHHH, HO H OT TAKHX
(aKTOpPOB, KaK BJa’KHOCTb MOYBBLI, KOHIE@HTPAIHs BelLecTB
B MOYBEHHOM pacTBOpe, peakilHsi cpelbl, TeMmeparypa, OcC-
BellleHHe H np. boabwas poab u ocoboe 3HauyeHHe NMPHHAI-
Jexar B 3TOM Mpolecce H MHKPOOpPraHH3MaM, OKpy#aio-
IIHM KOopHeBYyIO cuctemy. MmMenHo 3aech ¢ ocoboit sicHOCTBIO
BBICTYyNaer CHMOHOTHUECKHI Xapakrep B3aHMOOTHOILEHHI
MeKAY pacreHHeM H MHKPOOPTraHH3MaMH.

[MorpeGaenne MUKpPOOPraHH3IMamMu KOPHEBbIX BbieJeHHH.
Kak panee yxe ormeuasoch, MHKPOOPraHH3MbI MUTAIOTCS
KOPHEBBIMH BBIZIEJIEHHAMH H, Pa3MHOXKafAChb Ha KOPHAX, OKa-
3bIBAIOT PA3HOCTOPOHHEE BJHSIHHE HA NMHTAHHE pacTeHHil, B
TOM YHCJIE H Ha MOCTYNJI€HHe BeLlecTB B KOpHH. Bo3aMoxHO,
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YTO MHKPOOpPraHH3Mbl, MoTpebass AJisi CBOErO MHTAHHS KOp-
HeBble BblAe/eHHs, HAPYILAOT PABHOBECHe MEMKAY KOHIEHT-
palHeil BellecTB B HAPYXKHOM pACTBOpPe W B K/JETKax Kop-
Hfi W 3THM BBI3BIBAIOT YCHJIeHHEe o0OMeHa MeXAy KOpPHeM H
cpenoii. Kpome rtoro, npu norpebaeHHH KOPHEBBLIX BbljgeJe-
HHil C MOBEPXHOCTH KOpHeH yAaJfloTCs OpPraHHYecKHe Cco-
elHHEeHHsl, KOTOpble B npouecce AHGPY3IHH H3 KOPHA HaCTHY-
HO afcopOHpyIOTCA Ha €ro MOBEePXHOCTH H 9THM 3aTPyAHs-
IOT MOCTynJeHHe B KOPHH KAaTHOHOB W aHHOHOB. Mayuenue
KOPHEBbIX BblJAeJIeHHH JO CHX MOp NMPOBOAMJIOCH B 3HAUM-
TeJbLHOIl Mepe OJAHOCTOPOHHE. DTO BbIpaXKaerci B TOM, 4TO
B HACTOsAllee BpeMs YCTAHORJIEHBI COCTAB H KOJIHYECTBO BbI-
IeJIeHHH KOpHeH, a npHpoja 3TOro mnpolecca ocrajach He-
Hceaegosannoi. Ilpouece noraouieHns MHHepaJbHBIX coJeit
KOPHAMH [0 CHX INOpP H3y4YaJjCsi B OTpPbIBE OT mpolecca HX
Bhiflesiennsi. B pajge TpyLoB, NOCBSIUIEHHBIX NONIOTHTEABHOI
NeATeJbHOCTH KOPHEBBIX CHCTEM H KOPHEBOMY NMHTAaHHIO pa-
CTEHHH, JeTaJbHO paccMaTpHBAIOTCA MeXaHH3M oOMEeHHOH
afcopOllHH HOHOB, CBfi3b IMpolecca MNOTJOLIeHH ¢ OOLIHM
0OMEHOM BeIlIeCTB pacTeHHs, NPHYHHBI H30HpPaATENbLHOI'O MO-
F/IOLICHHS BELUECTB H T. 1., HO BMECTE C TEéM HTHODHPYeETCH
(haKT HaJAHYHUs BBIAEJHTEJbHOH (DYHKUHH KOpHEeH.

[Ipucymnit pacreHusM mpolecc BbifeJeHHA BeULeCTB
KOPHSIMH fABJfI€TCH, KaK H NPOLecc HX MOIIOLIEHHs, HeOTh-
eMJIeMbIM 3BeHOM o0lrero xoja o6MeHa BElLECTB pacTeHHi
H NMO3TOMY 3acjyxuBaeT 00JiblIero BHHMAaHHA CO CTOPOHBEI
(GusHoJ0OrOB pacteHuit H GHoxMMHKOB. [TosHaHue 3TOrO $B-
JIEHHA IMO3BOJIHT sICHee NpEeICTABHTDb H POJIb MHKPOOpPraHHs3-
MOB, noTpelJsOUIMX BhlAeseHus KopHeil. Mmelores Habuio-
AeHHS, YTO y HEKOTOPBHIX pacTeHHH KOpHEeBhle BBIILEJCHHS
00s1a1a10T 3HAYHTEAbHO BSISKOCTBIO H YaCTO CKalJIHBAIOTCS
Ha KOHYHKe KOpHs, obpa3ys Heuto Bpome yexsa (C. A. Cawm-
uesu4, 1965).

YHiajeHue cj10f OpraHHYyeCKHX COeJHHEHHH ¢ MOBEpPXHO-
CTH KOpPHSI MOXKeT 00/1eruuTh AOCTYIl KATHOHOB H AHHOHOB
K KJIeTKaM KOPHA H YCHAHTb OOMEHHbIe MPOUECCh Mexay
MOBEPXHOCTbIO KOPHEBOH CHCTEMbI H BHeuwlHei cpepo. Tak,
B OIBITE C KYKYpy30i B OecCCMEHHOM pacTBOpe BblAeJsJOCh
7 me yraepoga Ha | 2 MOBepXHOCTH KOpHEeH, a B CMEHse-
MBIX pacrBopax — 154 me, B onbiTe ¢ ropoxoM — COOTBET-
crBeHHO 8,6 H 20,13 me (H. B. Mewkos, 1950). @Tor onbit
MOKA3kEIBAET, UTO yJAaJieHHe BbljleJIeHHH C MOBEPXHOCTH KOp-
HeH ycHiHBaer oOpasoBaHHe BbIEJEHHI pacreHHeM, T. €.
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' ppidblBaerT HHTeHCHQHKaUHIO o0MeHa BElleCTB B KOPHEBOIl
. cucreme. [Mocnentee B €BOIO oYepeb CBA3AHO C YBETHUCHH-
. eM MOTJIOLLEHHS! MHTaTesbHBIX BEIlecTB pacTeHHem. Ycio-
 BHSI MHTAHHA DacTeHHil B CTEPHJbHBIX YCJIOBHAX yXY/Ila-
| JOTCA HE MOTOMY, YTO NPH 3TOM HAKAMAHBAIOTCS BPEAHBIE
. MPOAYKTHl O0OMeHa MJH pacTeHHe He MPUCNOCO6/CHO NHTATDL-
€ MHHepaJbHBIMH CO€JHHEeHHAMH, a OTYacTH MNOTOMY, 4TO
i KOpHEBble BbIAEJEHHs CKalVIHBAIOTCA OKOJO KODHEil H KOH-
| HeHTpalHA BeWecTs B CJ0e, NPHIEralleM K KOPHAM,
B KaetKax BbipaBHHBaercs. [Tostomy satopmarkuBaeTcs Kaxk
| BbileJIEHHe, TaK H CBfI3aHHOE C HHM MOIVIOULEHHE BEILECTS.
- Ilpn yaanenun opraHHYecKHX COeJHHEHHH ¢ KOpHei myTem
HX 06paboTKH mepMaHraHaToM Kajus HabJi0AaloCh pe3Koe
(B 4 pasa) yseanyenue nocryniaexus pocdopa (P32) B TKa-
uu Kopusi (M. A. Teanep u 1. A. Tabenunuxuii, 1957).
Opnot H3 ocoOeHHOCTElI MHKPOOPraHH3MOB, Pa3MHO-
KAWOUHXCSA HA MOBEPXHOCTH pacTeHHH, ABJasgercs norped-
HOCTb OOJIBLIMHCTBA H3 HHX B OPraHHYeCKHX HCTOYHHKAX
a3oTa, B YacTHOCTH B aMuHOKHcaorax. OOHapy:KeHo, HA-
npumep, uro 3 64 BHAOB MHKPOOPraHH3MOB, BbIJeJEHHbIX
C KOpHeH pasHbiXx pacrenuit, 42,29 okasaauch HecrnocoO-
Hbl Pa3BHBATbCSl 3a CYET MHUHEPAJbHOrO a30Ta HHTPATOB M
AMMOHHITHBIX coJel. MHorse H3 3THX MHKPOOPraHH3MOB
of1ajajH SIPKO Bblpa){eHHOHl aMHHOreTepoTPOdHOCTHIO.
YeTaHoBNEHO, 4TO B pusocdepe KOPMOBOil CBeKJbl HakTepuil
B 14 pas (M3 HUX HYXKIAIOIWHKXCH B aMHHOKHCIOTAX — B
92 pasa) Goablue, yem B nouse (A. Lochhead a. R. Thexton,
1947). Ilpouent Gakrepuil, TpeGyIOIHUX AJIsi CBOEro pa3BH-
THA aAMHHOKHCJIOT, B noyBe cocraBua 16,6—26,2%, B puso-
cepe ssuMeHs — 93,1, B pusochepe ropoxa — 63,9, B puso-
cdepe muenuusl — 60,7% (J. Rouatt, H. Katznelson, 1957).
[To nanueim Poyara (J. Rouatt, 1959), xonunuecrBo Gakre-
pHil, TpeOyIOLIHX aMHHOKHCJIOTLI, YBeJHUUBAGTCS B pH3oCHe-
pe uepes 3 nHs nocjae npopacraHHs cemsaH c¢ 16 mo 439.
AHaJIOTHYHbIE JaHHbIe MOJYYeHbl HA XJOMUATHHKE.
Hanuune B cocraBe KOPHEBBIX BbIZIEJEHHII aMHHOKHCIOT
Ob110 oOHapyxKeHo eute B 1933 r. Bupranenom (A. Virtanen)
H ap. OH ycTaHOBHJ, YTO TOPOX, BHIPAMIEHHBII COBMECTHO
CO 3NMaKOBBEIMH, BbifesHJ1 3a 2 mecsua 1264 me asoTHCTHIX
COeIHHEHHH, H3 KOTOPHIX OKOJ0 779 coCTaBAfAAH aMHHOKHC-
JOTH. JlaHHbIe O NPHCYTCTBHH B KODHEBHIX BbIIEJEHHSX

. @MHHOKHCJIOT mMmeroTcsi Takxke B paborax [I. A. CabunuHa
~ (1940) u nmp.
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[MpuMeHenHe B nocjaefdHue rofibl XpoMaTtorpadHUecKoro
METOda HCccJaedO0BaHHSI MO3BOJIHJAO OoJsee AETAJBHO H3YUHTDH
aMHHOKHCJOTHBIH COCTaB KOpPHEBLIX BblienenHii. M3 nepepe-
3aHHBIX KOPHEH KYKYpPYy3bl BBIAEJASAJHCH CJAEeAYIOUIHe aMHHO-
KHCJ/IOTHI: acfnapardHoBas, IVIOTAaMHHOBAas, ajJaHHH, acnapa-
rHH, CepHH, BaauH, Jeiuun u raoraMu (O. Kandler, 1951).
[locsnie BhIpaluBaHHsE TOMATOB, COH, SIYMEHSI H OBCa B Mecke
C MHHEpaJbHBIM PACTBOPOM H MOC/JEAYIOUIEro NOACYIIHBA-
HHA Mecka B HeM Obliin OOHApyXKeHBI IVIIOTaAMHHOBas H ac-
MaparHHoBasi aMHHOKHMCJOTHI, JIeHIHH, aJJaHHH, LHCTHH, JIH-
3HH, (peHHJAJaHHH H MPOJIHH, a Takke riawokosa (H. Katz-
nelson, J. Rouatt, T. Rayane, 1954). Ilpn BbIpauiHBaHHH
MPOPOCTKOB OBCA B CTEPHJBLHOM II€CKe, NMPONHTAHHOM MH-
HepaJbHBIMH COJsIMH, ObliIH OOGHApYyKeHbl LHCTHH, TJVIMIHH,
ananuH u acnaparuHoBasi Kuciora (D. Parkinson, 1955).
Posupa (A. Rovira, 1956) Hawen B BbigejqeHHAX OBca
14 aMMHOKHCJOT: acnapardHoBylo, CepHH, rJlOTaMHH, anaa-
HHH, METHOHHH, BaJHH, JIeHIHH, (DeHHJa/JaHHH, JIH3HH, TPH-
nroad, THPO3HH, TPEOHHH, IVIHIUH H OAHY HEHIEHTH(HIH-
poBaHHY0. B BBIZle/IeHHSIX ropoxa HNPHCYTCTBOBAJO 22 aMH-
Hokucaotel. Bypkxapn (F. Burkhard, 1957) wnawmen B
KOPHeBLIX BBIJIe/ICHHSIX MOJACOJHEUYHHKA CJeAYIOUlHe aMHHO-
KHCJOTBI: aclmapardiHOBYI0O H TJIIOTAMHHOBYIO, acnapari,
TPEOHHH, THPO3HH HMJH IJIHUHH, TVIIOTAMHH, BaJHH, JIEHLHH,
deunsananul, cepuH. B BHITAXKKAX M3 KOpHeid HM OBlJIH
oOHapy:KeHbl Te JKe BellecTBa.

KpoMe aMHHOKHCJIOT H HEKOTOPBIX caxapoB, H3 KOpHeH
BLIJEAAIOTCS MHHEpaJbHble BellecTBa, OpraHHYecKHe KHC-
JOTBl H JAPYTHe COEJLHHEHHS.

0 COCTABE KODHEBLIX BhI,E[EJIEH}[ﬁ HMEETCH MHOI'O JIMTE-
paTypHbX AaHHbIX. O6G30pbl JHTEpaTypbl MO BbIAEIEHHIO
KOPHAMH MHHEpaJbHbIX BellecTB cocraBiaeHsl A. M. Axpo-
meHko (1936), nmo Bbige/ieHHIO KOPHSIMH OPraHHYeCKHX CO-
enunennit — Bounepom (J. Bonner, 1950), Posupa (A. Ro-
vira, 1956), Bypkxapaom (F. Burkhard, 1957). O6ctosi-
TeJbHble 00G30pbl JHTEpPaTypbl MO 3TOMY BONPOCY HMEKTCH
B knurax H. A. KpacunpaukoBa (1958) u A. M. I'poasun-
ckoro (1965). ABtopsl npHBOAAT AaHHbIe Pas3JHUHBIX Hccle-
JloBaTeJeH, NOKasLBaollHe, YTO B BbIAEJEHHAX KOpHeH npH-
CYTCTBYIOT MHHepaJibHble BelllecTBa, OpPraHHYecKHe CcOelH-
HeHHA, PepMeHThI, YIJIeKHCJ/I0TA.

Baaronapsi HCNOJbL30BaHHIO MHKPOOPraHH3MaMH B Kaue-
CTB€ HCTOUHHKOB MHUTAHHSA OOJBIIHHCTBA 3THX BELIECTB CHH-
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%wn HX KOHUEHTpAallHsl HA NOBEPXHOCTH KOPHEH, 4TO H3-
| f

eT YCJOBHSI KOPHEBOrO NHTAHWHA PacTeHHH.
lNMpHKopHeBas MHKpodaopa Kak  JONOJHHTENbHbIH
~ MCTOYHHK BHTAMHHOB JAJH pacreHud. MHTEeHCHBHOCTh MOTJO-

3 .IﬂEHHﬂ NMATaATENbHBIX BELLECTB KD]}HEBDH CHCTEMOH DEI{'.TLHHII

g GOJBIIOI CTENeHH 3aBHCHT OT aKTHBHOCTH MPOTEKaIOLIHX
.5 Hell MpoLeccOoB CHHTe3a OpraHHYecKux coeauHeHHil. boJb-

. moe BAHAHHE HA 3TH NpOLEcChH MOTYT OKa3biBaTh HEKOTO-

pbie NPOAYKTbl 0OMeHa MHKPOOPraHH3MOB, B UaCTHOCTH BH-
TaMHHBI, KOTOpHle YyCBAHBAIOTCA pacteHHeM. [leficTBHTeNbHO,
E. . Patuep u HU. HU. Koaocos (1954), uccaeays meromom
xpoMaTtorpaguu macoky KYKypysbl Kak B CTEPHJBHBIX YCJIO-
BHAX, TAK H B MPHCYTCTBHH MHKPOOPraHH3MOB, YCTAHOBH/IH,
yTO B BapHaHTe ¢ MHKpPOOpPraHH3MaMH 3aMeTHO YCHJWIHCh
HEKOTOpbieé 3BeHbsl AMHHOKHC/J0THOro obMeHa B KOpHAX pac-
tennii. OcobGeHHO 3aMeTHO VBENHYHAOCH COAEpIKaHWe aJga-
HHHA H TJATAMHHOBOH KHCJIOTHI.

[Tpn pasmMHOxKeHuH Ha KopHAXx muweHuusl Ps. fluores-
cens melochlora cuHTe3HpOBaHHBIN 3THM MHKPOOPraHH3MOM
NHPHAOKCHH CTHMYJHPOBAJ HaKoMNJIeHHe acrapariHa B Kop-
nesoit cucreme (KO. B. Kpyruos, 1960) .

HMapecTtHo, uTO B pfAde ciayuaeB pacreHHe, ocobeHHO B
MOJIOZOM BO3pacTe, He B COCTOSIHHH MOJHOCTbIO O0OECHeuHTh
¢BOK noTpe6HOCTL B BHTAMHHAX 3a c4eT cOOCTBEHHOro CHH-
T€3a H NOTOMY MOJOMHTEJIbHO OT3bIBAETCA HA cHaOKeHue
uMH u3pHe (E. M. Parwep u M. H. lobGpoxoroBa, 1956;
K. E. OBuapos, 1958 u ap.).

BM'EETE C TEM YCT4HOBJIEHO, HUTO BHTAMHHEI, EHHTEBH{]}?E-
Mble pH3oc(epHLIMH MHKpPOOpPraHH3MaMH, HaKalJHBaIOTCH
B MOYBE H MOTYT CJAYXKHTb JAONOJHHTEJbHBIM HCTOYHHKOM
ans pacreHud. MetomoMm pagHOAKTHBHBIX H30TONOB ObIJIO
N0Ka3aHO, YTO THAMHH, MeueHHBIH S3°, BhIIeNsieTCA H3 MHK-
poOHBIX KJeToK B cy6cTpart, 4 OTTYAa NMOCTYNaeT B pacTeHHus
(I'. M. Illasnosckuii, 1954; H. M. [Hamok, 1965). Ilpu
oboraueHHy nouBbl a30To6aKTepoM, cOCOOGHBIM CHHTE3HPO-
BaTb BHTAMHHBI, Obls10 OOHApPYIKEHO, UTO KOJHYECTBO BHTA-
MHHOB B MOYB€ BO3pacTajo B D pas, OHO TakKie YBeJHUHBa-
JOCh B IIPOPOCTKAX OBCA, BHIPAlIEHHOr0 Ha 3TOH MOYBe
(A. I'. Tebrapar, U. C. Kosaaruyk, 1958). Kpome 3T1oro,
HMelTcs HaOaI0AeHUs, KOTOphle MOKa3biBAlOT, YTO PacTBOPHI
BHTaMHHOB, BHECEHHbIE B [OYBY, aCCHMHJIHPYIOTCA KOpHEBOH
cHcremoit xJonuatHuka. Ha 3TtomM ocHoBaHMM BbICKa3aHo
npeanogoxenue, 4ro MuUKpodaopa, oborauiawiias MoO4YBY
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BHTAMHHAMH, MOMET OKa3blBaTh CYLIECTBEHHOe BJHSHHe Ha
POCT pacTeHHil (J1. A. TMoasiHcKas, A K. Hocos, K. E. Os-
yapos, 1963).

Takum obGpasom, B HacTosilllee BpeMs MNOATBepKA€HO,
YTO HaJIHYHE BHTAMHHOB B MOYBE NOJIOXKHTEIbHO BJHSAET Ha
POCT M PA3BUTHE PACTEHHIl H, KPOME TOro, MHKPOOPraHH3Mbl
SIBAAIOTCS OAHHM H3 OCHOBHBIX MCTOYHHKOB 3THX BENIECTB B
NPHKOPHEBOIT 30He. YCTAHOBJEHO TaKKe, YTO KOJHYECTBO
MHEpOOOB —— NpPOAYIUEHTOB BHTAMHHOB — B pH3ocdepe pac-
TeHHH 3HauHTeabHO O0JblIe, 4eM B TNouYBe, yAaJeHHOH OT
kopreit (F. Cook, A. Lochhead, 1959 u ap.). Kpome Toro,
Hd HX pasMHONKEHHe BJHAIT BHOCHMble yaobGpenus. Opra-
HHYeCKHe YA100peHus — HAaB0O3, KOMIOCTEl — HEe TOJbKO CaAMH
cojepxar OHOJOrHYECKH aKTHBHBIE BeLleCTBA, HO W aKTHBH-
JUPYIOT HKH3HEAEATEJAbHOCTh TMOYBEHHOH u pH3ochepHOi
MHKpO(JOpLI, KOTOpas B CBOK ouYepelb CTAHOBHTCH HCTOY-
HHKOM HaKOMJeHHs BHTAMHHOB B No4Be M B pH3ocdepe pac-
TeHHH. |

Bausnue yrobpennit Ha pasMHOXKeHHe MHKpoOOB — npo-
AYUEHTOB BHTAMHHOB — B 30He KOPHEeH NIeHHIbl H3Yy4aJoch
B CHeIHabHO NOCTABJEHHOM AJs 3TOH LEJH BereTaiHoHHOM
onbite (FO. M. Bosuakosckas, H. Il. Asposa, 1967). Hpo-
BYIO nuiepuny copra [Iuamant sbicesau 31 mas B Berera-
IIHOHHBIE cocyabl eMKocThio 8 k2. IlouBy Gpanau nerkocyrin-
HHCTYIO, M€pPHOBO-NOJA30JAHCTYI0, CpelHe OKYJbTYPEHHYI0, C
pH conepoit BoiTakKn 54, VIioOpeHHsa BHOCHJIH B KaiKAblil
COCYZ MO BECY W TUIATe/IbHO MepeMelINBajJH C NOYBOH.
B onwiT BKAIOUMAM ceAyIOUlHe BaApHAHTBI: nmouBa 6e3 ymol-
penuit (KouTpoas); MmMuHepaibHble yaob6penus NPK; opra-
HHYecKkoe yaobpenne (HaBO3); C¢Mech HaBo3a ¢ MHHepalb-
HBIMH yA00peHHAMH.

Ilna mukpobHosOrHYyeckoro ananusa Gpanu NpHKOpHe-
BYIO MOUYBY, NOYBY W3 cocyza B (asel KylLIeHHS] H LIBeTeHHSA
pacTeHH#; 3aTeM Je/aJH BbICEB HAa OTHOCHTEJAbHO MOJHO-
HEHHYIO N0 BATAMHHHOMY H aMHHOKHCJOTHOMY COCTaBy cpe-
ay. Jlns BbISIBIEHHS MHKPOOPraHH3MOB, CHHTE3HDPVIOUIHX TOT
HJIH HHOH BHTAMHH, NMPOBOMAH/JH HCCJEA0BAHHA METOAOM OT-
neuatkoB (no J. Lederberg u. E. Lederberg, 1952). OTtne-
YATKH JAedaJi ¢ IOJHOUEeHHONl MHTATeJbHOH cpeldbl Ha TakK
HasbiBaeMble MHHHMaJ/bHbBle Cpellbl, KOTOPbie TOTOBHJH H3
MOJTHOWEHHOH CpPeAbl MyTeM HCKJIIOYeHHs1 H3 Hee ORHOro H3
BHTAMHHOB HJIH BCero ux xKommiekca. Ha sTHX cpemax mor-
JIH TOABHTLCA TOJMBLKO TE OTNEYATKH KOJIOHHH, KOTOpbIE CO-
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sl .,,..-.- U3 MHKPOOPraHH3MoB, crnocobOHBIX CHHTE3HPOBATDL
 BHTaMHH, OTCYTCTBYIOUIH{T B KaHHO# cpefe. [lJasi yTouHeHHs
L m—p-:mannnunu NONOJHHTEJIbHO TMepeceB KOJOHHH, BbIPOCIIHX
. Ha MHHHMAJBHBIX CPeJaX, Ha TAaKHe JKe cPefbl H YYHTHIBAJH
e "ﬂ, KOTOpBIE 1aBaJii POCT NPH naccaxax.
| O6uee KOaHYECTBO MHKPOOPraHH3MOB B pu3ochepHoii
i j?'.-.nnqn-e, ofHapyuBaeMoe Ha MOJHOLEHHON MHUTaTeJbHOI cpe-
. jle, B BapHaHTax c BHeceHHeM yJao6peHHil OblIO 3HAYHTEJb-
. go GoJblue, yeM B KoHTposie. OcoGeHHO 3aMeTHOe yBesJHde-
. HHE MX YMcJeHHocTH Habaloxanoce B pH3ocdepe MOJOABIX
~ pacreHHH no (oHy OpraHHYecKHx YAOOpeHHH, rjie OHO BO3-
~ pocao B 5—6 pa3 no cpaBHeHHIO ¢ BapuaHTOM 6e3 BHeCceHus
~ ynobpeHwii.
 Abcomornoe uHca0 GakTepHil, CHHTE3HPYIOUIHX BHTAMH-
. Hul rpynnel B, B ycnoBuAx naHHOro onbiTa BO3pOCJO B PH-
. 3ochepe MOJOABIX pacreHuii npubausurensio 8 1,5—2,0 pa-
~ 3a no ¢ouy NPK u B 4—5 pas no ¢onam nHaBo3a U cMecH

' yaobpenuit M0 cpaBHeHHIO ¢ KOHTpoJeM (tabua. 8). ¥ B3poc-

. JIBIX pacTeHHH 3Ta 3aKOHOMEPHOCTh TaKiKe COXpaHHJIach,
. Xotsi ofllee KOJAHUECTBO MHKPOOPraHH3MoB Obl10 MEHbLE,

- yeM y MoJoAbix pacreHui. [locaennee, no-BuaHMOMYy, omnpe-
 peasyioch 6ojee aKTHBHBIM BHIZeTeHHeM (DHTOHIHIOB KpPVI-

. HBIMH PACTeHHUSIMH.

' Y1o0penHusi CTHMYJAHPOBAJH pa3MHOXKeHHe MHKpoOopra-
HH3MOB — NMPOAYLUEHTOB BUTAMHHOB — H B NOYBE, BHE pH30-
cpepnl, Kaxk B (asy KyureHusd, Tak W B a3y IBeTeHHs pac-
ternit. Oanako abcoqOTHOE YHCJA0 MHKPOOPraHH3MoB ObLJIO
3HAUYHMTENbHO HHIKe, YeM B pH3ocdepHO mouBe.

OcHOBHbIE pe3yabTaTbl, MOJYUYEeHHBIe B YCJOBHSX Bere-
TallHOHHOI'O OMNbITA, NMOATBEPIHJIHCH MPH HCCAETOBAHHH MHK-
podJiopbl NPHKOPHEBOH MOYBLI MIUEHHIBI H TOYBH MEXAY-
paauit Ha MupoHOBCKOI celeKIIHOHHO-ONBITHOH CTaHIHH
(puc. 8, Ta6a. 9). Onwir 3anoxen B 1929 r. IMurenuiy copra
Muponosckas 808 pasmemann B Tpex noasax l10-moabHOro
cepoobopoTa ¢ MHOroJleTHHMH TpaBamu. HccaepoBanu cae-
aywoume donul yaobpenuii: 6e3 yaobpenuit (KoHTpoab); €
BHecenwem HaBo3a (20 r na 1 ea) npu nepenamike 3aHATBIX
NapoB MOJA 03HMMYIO TUICHHILY; C BHECEHHEM MHHEpaJbHBIX
yaobpennit (NispPsKyo) exeroano nom Bce KyabTypsl ¢ H3-
MEeHeHHeM HOPMbl B 3aBHCHMOCTH OT BHICEBAeMOH KYJbTYPHI.
ConepxannHe rymyca B NMaxoTHOM TOPH30HTE COCTABJSAJIO
3,86—4,0%. Vpoxkait, no mauunim C. B. Cyxobpyca #u
A. §l. Crenaunenko, B 1966 r. (rox, npeaurecTBoBaBIIHE MPO-
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BeJleHHIO aHaau30B) Obli: B KoHTpose — 25,1 ¢4 ¢ 1 ea, B
BapHaHTe C HABO3HBIM yloOpeHHeM — 33,0, B BapHaHTe C
MHHepaJbHbIM yAoOGpennem — 31,8 4 ¢ 1 ea.

MozkHo npefnonaraTh, 4T0 YCHJIEHHOe HaKonJeHHe BOIH-
34 KopHeil yHOOpeHHBIX pacTeHHi BHTaMHHOB — NPOAYKTOB
6HOCHHTE3a MHKPOOPraHH3MOB — NPHBOJAHT K TOMY, 4TO B
3THX YCJOBHAX IHTaHHEe PAacTeHHH CTAHOBHTCA He TOJIbKO
o6HJIbHEE, HO H MOJHOLleHHee. ITO 0COOGEHHO BaXKHO HNPH HC-
MOJIb30BAHHH MHHepaJibHbIX YHN0GpeHHuil, KoTophie He cojep-
AT B CBOEM cocTaBe (H3HONOrHYECKH aKTHBHBIX BeELIecTB.
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MOJEBOr0 ONKITA C MHOTOJETHHM nNpHMeuenHem ymoGpenuit

bes ynoGpenu#i (koHTpOAB) .

Hasoa {é%

NzoP

Yyactue MHKDPOOPraHHaMoB B
nepeiBHKeHHH BEUIeCTB K KOp-
HI0. CyuiecTByer MHeHHe, 4TO K
KOpHAM KakK MecTy HauOoJgbllero
norpelbJeHHA BElLeCTB MUTATEb-
Hble BENIeCTBa MOLYT NepeaBH-
ratbcsi M3 BHepHsochepHo#t moy-
BBl 10 ruam rpuOOB H mo Ie-
Mmoukam OaKTepHAJBHBIX KJETOK.
[lo noacueram . Il. Xyaakosa
(1953), obbem pusochepnoi
NOYBBI MIUEHHILI NpPH ypoxKae
30 4 ¢ 1 ea cocrarasieT Bcero
6,35% ot o61lero o6bema NouBLI
nmaxotHoro cJjos. I[lurarensHbie
BellecTBa B MOYBE HAXOMATCA B
pacceAHHOM COCTOSIHHH H yalie
Bcero aicopOHpoBaHEl Ha TBep-
JABIX NMOYBEHHBIX yacrTHiax, 6Gaa-
rogaps 4eMy OHH He AHDDVHIH-
pyloT cBOOOJHO € TOKOM BOJHL.
[TosToMy, ecau Gul He GbLIO MO-
CPEHHKOB MemA1y Mo4uBoii W pa-
CTEHHEM B BHAe NOYBEHHKIX
MHKDPOOPraHH3MOB, TO, HeCMOTp#
Ha OTPOMHYI0 o00ulyio JJHHY
KOpHEBOH CHcTeMbl, O0abumag
YACTh BEIUECTB, HaAXOMSLIHXCS 32
npepesiaMi pusochepol, He no-
crynajsia Obl B pacreHHe. Boas-
MOKHOCTh MepefayH BellecTB Ha
pacctosinne Oblla  goKa3aHa
A. Il. XyaaKkoBEIM B ciefyiomem
nabopatopHoM omnbite. Bakrepun
HJIH IpHOBLI BEICEBAJH B AJHHHBIE
TPYOKH Ha TONOAHYIO NMHTATENb-
Hylo cpeny. [IuratenbHsie Beme-
CTBA BHOCHJIH ¢ OJIHOTO KOHIA
Tpy6ku. HopManbHuiit poet mMuk-
pPOOPTaHH3MOB  IOJAYYaJdH MO
Bced aauHe TpyOKH. 3T0 ¢ oue-
BHAHOCTBbIO  [J0KAa3hBaJdo, YTO
Bce HeoOXoAHMBIE AAs pocTa



GaKTEpHII BellecTBA NepeiaBanuch no rudam HIH no ie-
'-f,; joukam kJetok. Takas nepemaya BO3MOXHa TOJBKO B
" TOM CAyuae, ecjqH LEeNoYKH ObIIH HenpephiBHBI H COCTOSIH
3 JKUBLIX KJIETOK.
7- ' 3navenne MHKPOGJIODE! MOYBEI B nepeiBHKeHHH (Pocdo-
" pa GakTepHsIMM K PacTeHHIO MPH €ro OYaroBOM BHECEHHH
OBIIO YCTAHOBJEHO c MoMombio paanoasrorpados. Okasa-
l"‘lmhf 4TO 30HA pacmpocTpaHennst P% ot owara ero BHece-
| HEs B HeCTepHILHOH nouBe Gblia 3HAYHTENBHO Goablle MO
" cpasHenuio co crepuabnoit (B. B. Kortenes, 1955). Anauo-
" puuHble pesyabTaThl GblaM nosyueHsl B ombitax Jliokaca
I{R Lucas, 1960) c rpubamu Phycomyces nitens, Absidia
giauca u Cheatomium. B waurk [lerpu nanuBanum arapu-
'sﬂBaHHym CHHTETHYECKYIO NMUTATeJAbHYI0 CpeAy H mocie 3a-
| CTHIBAHHA PasieNsin no JHaMerpy KaHaBKOM LLIHPHHOI
05 cx Ha 2 yactH. Ha oauoit nonoBuHe B cjesqaHHbLIH Npo-
 GOUHBIM CBEPJIOM KOJIOJEIl 3aKaNbIBAJH PacTBOP KH,PQO,,
co.uep}ifanluﬂ paaHoaKTHBHLIN H3oTon ocdopa, n 3acesanu
l rpnﬁ 3arem chenuan 3a pacnpocrpaHennem P32 no rudam

1rpﬂﬁa Oxkasaaocn, uto P3? ob6hapyxusaerca B rudax, pas-
R{}cmuxcﬂ uepe3 KaHaBKy Ha BTOPYIO TMOJOBHHY WalIKH.
. MoxHo npeanmoaarath, UTO MeXaHH3M 3TOH nepegaun TakoH
| e, KaK H NpH NMepeiBHKeHHH BENIecTB B CaMOM PAacTeHHH.
,”'* Kax yeraHosieno pabGoramu A. JI. KypcanoBa u IpyTHX,
| BellecTBa NMepeBHralTCs MO NJasMe KJETOK H 10 CKOPOCTH
f;:r;;ri-. HaMmMuoro npessimaiT auddysuio, nocruras 2—4 s B Hac.
~ SlBnenne nepenaud BelIeCTB Ha paccTOfHHE, HECOMHEHHO,
| Hrpaer BaiKHyl0 poJib B o0ecrneyeHuH HENMPephrBHOTO MOCTYII-
. JIleHHs MX M3 TOUBLI, Haxoasuleiics BHe pusocdepsl, AJA

VIOBAETBOpEeHUs noTpebHocTell HOpMa/JbHO pa3BHBAIOLIEro-

€Al pacTeHus.

Tpespamenne HepacTBOPHMBIX MHTATEJbHBIX BelleCcTB
NMouYBbLl H yaoOGpeHHH B AOCTYNHOE /A PACTEHHH COCTOSIHHE.
CkonyieHHe MHKPOOPraHM3MOB Ha KOPHAX W B pH30c(hepe
He NMPHBOAHT K o6elHEHHIO TMPHKOPHEBOro CJO0S MOYBHI IMH-
TaTeqbHBIMH BellectBamu. HaoGopor, mecMoTpsi Ha notpeb-
JICHHe WX H MHKPOOPraHH3MaMM H pacTeHHsIMH 3jecb 00BIY-
HO cogepxutcs GoJblie 3/JeMeHTOB MHHEPAaJbHOrO MHTAHHSA,

uem 3a npegenamu pusochepst (E. ®. Bepesosa c cotp,,

1958; E. IE Benos, 1959; taba. 10).

Stotr (akT oTIACTH MOKeT GHTh 0OBACHEH MPHBCAEHHBI-

~MH Bbllie HAGMIOACHHAMH O CrnocoOHOCTH MHKPOOpPraHH3-

MOB nepenaBaTh BellECTBa HAa paccTosiHHe B HampaBJIeHHH
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Ta6aunma 10

HakonJeHHe PpACTBOPHMBIX NHTATENbHBIX BELIECTB
(s #2 Ha 1 K2 nouBH) B MEXAYPAHALAX H B 30HE
KOpHepOHR CHCTEMH Orypuon
(mo E. A. Benosy)

[Moura NO, P30y
Mewcnypanuit . . . . . . . . AL 119 3,2
PRIOCHERERE. [ o TR Sl Sl ol 5 15,4 3,1
[IpNKODHEBOTO CAOA . . . « « + + & 42 4 9.6

HX HanGoabllero norpebJeHHs, OLHAKO OCHOBHOe 0OBACHe-
HHe 3TOT (haKT HAaXOAHT B TOM, YTO B 30HE KOpHEH HHTEH-
CHBHO NpPOTEKAIOT MpoLecchl MHHEpaJH3allHH BellecTB.

Tak, B pesynpTarTe KH3HeNesiTENbHOCTH aMMOHHAHIIH-
PYIOLIHX MHKPOOPraHH3MOB MOKeT yJaydliatbcs cHabxe-
HHe pACTeHHH a30TOM 3a CYET PasfoXKeHHs OpraHHvYecKHx
430THCTBIX COeNHHEHHH Mo4YBbl H yHOOpeHHiH, TaKuX, Kak
pacTHTEJbHbIE OCTATKH, TYMYC, KJIETKH OTMHpAIOIIHX MHKPO-
OPraHu3MOB W MOYBeHHOH (ayHBl H AP.

Avmmonuduunpyoniefi cnocobHocTbio 061a4a10T Te MHK-
pOOpPraHH3MEl, KOTOphle 00pasayioT COOTBETCTBYIOLIHH KOM-
IJIeKC TPOTEOJHTHUECKHX (epMEeHTOB M B INEpBYIO o4Yepelb
sktonporeas. K akTuBHBIM amMMmoHHHKaTOpaM, oOHTAIONIHM
B MOYBe M pasjaralliHM B Hef OeJKOBhle BelllecTBa, OTHO-
cutca pag conopoBeix 6akrepuii (Bac. mycoides, Bac. mega-
terium, Bac. subtilis, Bac. putrefaciens, Bac. mesentericus),
HEeKOTOpble HecrnopoBble GakrepuH, TrpHOBI H  AKTHHO-
MuneTsl. Bogabmas yacTe KOpHEBBHIX HECTOPOBBIX MHKPOOP-
raHH3MOB TakxKe oOjajzaer aMMOHH(HUHPYIOLIEH CrMocob-
HOCThIO. JIabopaTOpHBIMH HMCCJAeNOBaHHSAMH YCTaHOBJIEHO,
YTO NOYTH BCE H3 HHX CHOCOOHBI HCNOJL30BATH [ENTOH B
KauecTBe HCTOYHHKA a30THOTO M YIVIEDOAHOro MHTAHHA H
HakamiuBath B cpefle ammuak. Kpome TOro, MHorue pas-
garaior 0eJIJOK MOJIOKa — Ka3eHH — HJIH pa3KHKaIoT Ke-
JIATHHY.

IlTupokoe pacnpocTpaHeHHe HecnopoBhix GaKkTepHii B 30-
He KOPHEBOM CHCTEMEI H HX CMOcOOHOCTH HCNOJb30BATH pas-
HooOpasHble Aa30THCTHEIE COeNHHEHHS IMO3BOJISIOT MPH3HATH
ux GoJibllloe 3HAYeHHEe B INpeBPallleHHH a30THCTHIX BellecTB
B pH3ocdepe pacTeHHH, B TOM UHCJie MHHEpaJM3alHH Opra-
HUYECKHX CcOeJHHeHHH, OHOJOrHYeCKOM 3aKpenjeHHH MHHe-
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.ﬁbHHH coejJHHeHH# asora u T. n. B. B. Muxaaesoit u
"H. B. Jlynanoso#i (1964) 6sl;10 nmokasano, uTo cnocoGHo-
'=¢1-hm K aMMOHH(QHKAIHH 00/1aal0T MHOTHe MPEeACTaBHTCIH
. OmHpHOIl rpynnbl AeHHTPHPUUHPYOWUX OakTepHii, KOTO-
*pﬂe pacrpocTpaHeHbl raaBHbIM 00pa3oM y KOPHEBBIX CH-
ecrem. Hexkotopele BHIBI, HMEWIIHe COOTBETCTBYIWOLLHE (ep-
 MEHTBI, MOTYT BBI3LIBATH CONpSXKEHHOe TeueHHe MPOIecCoB
 amMoHH(HKAaUMM H AeHHTPH(HKAUMH B MOYBAX, coaepxKa-
.~ muX HETpaThl H GoraThlX opraHH4YeckKHm BellectBoMm. Takmue
cBoiictBa Oblin oOHapyxeHsl Yy BHAoOB Ps. aurantiaca,
Ps. fluorescens, Ps. denitrificans, Ps. radiobacter, Ps. des-
molyticum, Bact. agile, Chr. denitrificans, scrpeuarouuxcs
B GOJBLIHX KOJHYecTBaX Ha KOpHAX H B pH3ocdepe pac-
- TeHHIl.
153 BrimeckasanHoe MOATBEPK/AAETCH H OMBITOM, NPOBeJAeH-
- v 1O, B. Kpyraoseim (1958) ¢ kykypysoit. Ilpu Beipa-
MHBAHHH 3TOro pacTeHHs Ha cpefe [IpAHHIIHHKOBA, K KO-
TOpOIt B KayecTBe eJHHCTBEHHOr0 MCTOYHHKA asora Obli J0-
6aBJyieH NenToH, KyKypysa He MorJaa pasBHBaTbcsi. Koraga B
. 3Ty cpeay Ao0aBHJAM OJMH H3 WIHPOKO paclnpocTpaHeHHbIX
.~ Ha KOpHAX BHAOB AeHHTpHpHUHpylomuX Gakrepuit Ps. fluo-
rescens, TO yCJOBHSI a30THOTO MHTAHHS KyKYypy3bl YJIY4YLIH-
'~ auchk. BosaymHo-cyxoii Bec pacTeHusi B BapHaHTe 6e3 Oax-
~ Ttepuit 6ui1 0,45 2, a B npucyrcrBuu Gakrepuit — 1,33 e.

Hapsiay ¢ azotom ¢ocdop ABAsAeTCS OJHHM H3 BaXKHEil-
HIHX 3JIEMEHTOB, HeOOXOAMMBIX IJsi nMUTaHHsA pacteHuit. OH
BXOJHT B cocTaB OeJKOB HYKJEONPOTEHAOB KJETOYHBIX
fpep, B cocraB (¢HTHHA H JeuuTHHA. PocdopHOit KHcaOTE
NpHHaAJeKHT ocof0 BaxHasg poJib, TAK KAK OHA yuacTsyer
B peakuusx cochopHgHpOBAHHA, KOTOPHIE 3aK/I04alOTCH B
TOM, 4TO docdopHas KHCJIOTA MPHCOEAHHACTCA K yrieBojam
M NpPOMEKYTOUHBIM BelllecTBaM, 06pasyloUlHMCs B mpolecce
doTocHHTe3a, B pesyabrare 00pasyloTcs BelllecTBa, O4YeHb
Oorateie sHeprueii. Pacmajg 3THX BelecTB, CONPOBOXKIAIO-
HIHics BhIJeJeHHeM 3HepruH, obecneynBaer NpoTeKaHue pi-
fla OKHCJHTEJLHBIX M CHHTeTHYECKHX TMpoleccoB B pac-
TeHHsIX.

Boasmas uacts pocdopa HaxomHTCH B MOYBe B He Yyc-
BOSIEMBIX BBICIIHMH PAacTeHHSIMH COeAHHEHHSX: 3TO OpPraHH-
yeckue coegnHeHus ¢ocdopa, KOJHUECTBO KOTOPbLIX AOXO-
autT go 50% u Gosee or obilero ero 3amnaca B HEKOTOPHIX

- NouBax, M pasjiHYHble NJIOXO pacTBOPHMEBIE HeOpraHHYeckKHe
COeJlHHEHHSI, KOTOpHIe B KHC/ABIX T[OYBax TMpeCcTaBJeHsl
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hocharamu anOMHHHS H JKeaesa, a B OCTANbHBIX NoYBax —
‘pocharamu kaapuua. Pochop pana OpraHHYeCKHX H MHHe-
paiabHbIX yaoOGpennit (¢pocopHT, anaTHT) TakKe HEAOCTY-
neH pacrenusiMm. Hekoropasi wacrb copepxauuxcsi B 3THX
yaoOpeHusix TpexkKaJblueBblX (pochaToB MOKET nepexoAuThb
B pacTBOPHMOE COCTOSIHHEe MOJ BJHSAHHEM KHCJOH peaKIHH
MOYBEHHOI'0 pacTBOpa HJAH KOPHEBLIX BHIJIGJIEHHI, OAHAKO
OCHOBHASl HX Macca BOBJEKaeTcsi B KPYroBOopoT BellecTs
TOJBLKO B pe3ayabTaTte AEATENLHOCTH NOYBEHHLIX, pH3ocdep-
HBIX, IPHKOPHEBHIX H KOPHEBHIX MHKPOOPraHH3MOB.

Jo HemaBHero BpeMEHH CYHTA/JOCh, YTO IHEPrHUHAs MH-
Hepaausauus opraHodocatoB H pacTBOpeHHe TpexKa/ib-
LuHeBoro ¢ocgara CBOHCTBEHHBHI HEMHOTHM BHAAM MHKDOOP-
ranuamoB. OpHako nocaenywoue paGoThl NOKasaJjH, 4TO
Ta CcnocoGHOCTH MHKPOOPraHM3MOB pacrnpocTpaHeHna nao-
BOJIbHO 1HpoKo. Hampumep, Hapaay ¢ BbIEJAEHHBIMH
P. A. Meukntoit B 1935 r. (1950) cnopoBbiMu GakTepHAMH
(pasnoBugnocTs Bac. megaterium), KoTopble 3Hepri4Ho
ocBobomaann PsOs M3 HYKJIEHHOBHIX KHCJOT H JCIMTHHA,
OblJ10 BBIAABJIEHO HECKOJbKO aKTHBHBIX KYyJAbTYp APYTUHX BH-
noB, B yactHoctH Ps. radiobacter (K. Il. Tyaaiikosa, 1958),
Ps. fluorescens, Ps. liquefaciens, Ps. desmolyticum,
Ps. herbicola (A. H. Haymosa, 1961), Bac. mucilaginosus
(K. 1. Cypman, 1960) wu papyrae BHABI, BhiJeJeHHbie
P. U. Iukosckoit (1948), b. JI. Tynataesuim (1961).

To e camoe MOMKHO CKa3aTb H OTHOCHTENLHO GAKTEpHH,
pactBopslomux ocharel kansuusa. [locne Toro kak B Ha-
yage crogetuss Croknasoii (J. Stoklasa, 1900) Obiiu oOHa-
pyxeHbl OakTepHH, crnoco0OHble NMepeBOJHTb B pacTBop He-
pacTBOpHMBle coeguHenHs Qocdopa ¢ Kaabuuem, ObLIO
YCTAHOBJIEHO, YTO 3Ta CHOCOOHOCTb CBOHCTBEHHA MHOIHM
noupeHnbiM OGakrepuam (F. Gerretsen, 1948; P. M. [lukos-
ckas, 1948; I'. C. Mypomues, 1955).

Okaszanochk, 4TO pacreHus, caabo HCNOJAb30BABIIHE TPEX-
KaJablueBbiii Gocdar B CTepHAbHBIX YCJOBHfAX, aKTHBHO €ro
noTpebaAfIOT B NMPHCYTCTBHH KopHesoit Mukpoduopsl. llo-
Tpebienne docdopa oBCOM H MOACOJTHEYHHKOM B MOCJIELHEM
cayuae yBeauuuBadock B 2 pasa (F. Gerretsen, 1948). flu-
MeHb, POCHIHII B HECTEPH/bHBIX YCJI0BHAX, ycBauBan (oedo-
pa (P%?) u3 opranuyeckoro COeJHHEHHsl JIeUHTHHA (MeYeH-
Horo no ¢ochopy) B 3 pasa Goabile, 4eM B CTEPHJABLHBIX, &
B TOM cJydae, Korja KOpHeBYIO CHCTeMy AYMEHs HCKYCCT-
BeHHo o6oramanu OGakTepHAMH — MHHEpaJH3aTOpaMH Op-
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‘pfanodocdaros, ycsogHne docdopa pacTeHHSIMH NOBBIILA-
qoce B 8 pas (B. B. Koreaes, B. . CaGeabuukosa, 1939).
" Bolio ycranoBjeHo, Mro GakTepuu, pacrBopsiouiue doc-
1 !TH KaJblUHsl M MHHepaauayooliHe opranodocdars, B
JbUIHX KOJHYeCTBAX BcTﬁeqamTcﬂ B pH3ocdepe H HA KOp-
5];, ﬂx pacrenuii: B 1 2 pusocdepHoil mousel 06HapyKHBAIOTCHA
,_ ;h ECATKH ThicA4 Takux Oakrepuil, cocraBasiouinx 2—3% ot
,'; #pﬁmem KoamnyecTBa MMKpoopranuamos. Ha xopusx ux 3Ha-
.: - UHTEJBHO 6oJibllie — AeCsTKH MHJAJHOHOB: oT 60 (Ha KopHAX
t‘nptmuh:} 10 90% (na KopHsAX scnmapuera) ot obuiero 4uc-
~ nga mukpoopranuamoB (B. [1. [Moxwsinoabckas, 1959).
4 CpaBHenne pacnpocTpaHeHHOCTH GakTepuii, pacTBOPIO-
| 'a IIIH:'{ TpexKaabuneBblit ocdar, Ha KopHAX, B pusochepe 1 B
i nnqne yAaJeHHOl OT KOpHe#, nmokasaJo, 4to Ha | e cyxux
: -EﬂpHEFI ux npuxoaurca 640 mawH., Ha IE]JHH-:JC[DE{JHDI'{ noy-
'1;.%1——18? a Ha | e nouswl, }’,H.Elﬂ-EHHDH OT KOpHei, —
| ..i “33? MJIH.,, T. €. HX COOTHOWeHHe cocTtaBasger 16:6:1
_' i ﬂ WEH. Katznelsun B. Bose, 1959). KoauuectBo MHKpooOpra-
~ HH3MOB, cnocoOGHBIX MHHepa/IH30BaThb upraﬂndmcc[:na'rm co-
il L“- €TaBJAAJIO HAa KODHAX MUIEHHLBI, pocuieii Ha AepPHOBO-NMOI30-
j‘ ”'f adcron nouse, 149% or obmero ux Koaudecrsa. CpelH HuX
 ObiiM TakHe BHALI, Kak Ps. radiobacter, Ps. desmolyticum,
- Ps. fluorescens, Myc. globiforme, Bact. nitrificans u nexo-
,_ ,l_! topele apyrue (§l. I1. Xyasxos, 1O0. M. Bosnsikosckas,
- 1956). KoauuectBo OGaxrepwuii, pacTBOPSIONIHX ctmcq;a'rbl
fﬂ KaqibUHs Ha KOPHAX KyKYpY3bl, pOCUI€ii B 10JEBbIX yC/A0BH-
.~ ax, coctaBno 450 Ttoic. Ha 1 2 kopHell. Mx BHIoBOIl cocTas
~ mpeacraBiaer B taba. 11. Ilpu Goaee mupokom obGeaeropa-
. HHH chHHcoK BHI0B Obla gononaned Bact. agile, Bact. lique-
- faciens, Bact. nitrificans, Myec. globifurme, Myc:. lactim-
~ lum, Chr. plymouthensis. 3Tu jAanHble MOKa3LIBAKT, 4TO
R EﬂﬂﬂﬂﬁHﬂCTh pacTBOpPATL TpexKaJblueBbiil (ochar npucy-
| lla MHOTHM OGBIYHBIM KOPHEBBIM MHKPOOPraHH3MaM.
' HckycerBenHoe oforaueHHe KOPHEBONH 30HBI pacTeHMIl
. «dochopHbIMH» OaKTEPHAMH MOMKET O0Ka3aTbCi B HEKOTO-
~ PHIX YCJAOBHAX [OJIe3HBIM JJst yJaydlienus QochopHoro
~ [HTaHHA pacTeHHH.
. Tak, npu HaHeceHHH Ha ceMeHa mepel mocesoM Ps, fluo-
. rescens M Hekotophlx xpomoGaktepuit A. H. Haymona
(1961) noayunna noBbilileHHe YPOKAS AYMEHS H TMIIEHHILbI
Ha 17 u 229%.
[Ipn GakrepH3aUMH CEeMfiH KyJbTYpaMH KopHeBbIX Oak-
Tepuit Ne 143 u Ne 373 ypoxxaii oBca Ha ¢oHe ocopuTHON
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MYKH (8 ¢ Ha | ea) noseicuaca B nojéBoM omnbiTe Ha 4,0—

9,3 4 ¢ | 2a no CpaBHEHHIO ¢ KOHTPOJEM, rleé OH COCTABH/I
34 y c 1 ea (H. I1. Xyaaxos, I'. C./Mypomues, 1958).

/ TaGauua 11

Koauuectso u cocras OakTepHH, pacTBOPAKIHX
Tpexkansuuesslt docdar, na 140 xKoaouui,
o0HApy®eHHBX HA | 2 KopHell KyKypyawl

(mo wmecay xononuit B passemedun |:10 TwIC.)

MHKpoOOpraHH3MLl, pacTeopa- i B&'PW-EHT“ g

e ocii oo | M
Mycialbainy /TG Ll s A S R 5,71
R PRGN A8 L TR A : 9 3,57
Sarc. Thava:. U W0k e g 7 5,00
Bact. album. 2 20 e Dniddi b dn 20 14,28
Ps. radiobacter .. rouaistia : 5 3,57
Mroro 45 32,13

s npaxktuueckoro ucnonb3oBaiua ¢ocdopHbix OaxTe-
PHH HEKOTOpHIe 3aBOjbl OHOMpEenapaToB BHITYCKAIOT CYXOH
npenapar, colep:xauwuii cnopei Bac. megaterium (pasHo-
BHAHOCTh phosphaticum), rtak HassiBaemblii pochopobakre-
puH. Ilpn BHeceHHH €ro B MOYBY BMeCTe C CeMEHaMH CIOpHI
Oakrepuil mpopacTalT H NPHKOPHEBOH CJOH MOYBBI MOJO-
AbIX pacTeHuit oforailaercs noJjiesHbIMH GaKTepHAMH H Npo-
AYKTAMH HX KH3HEAEeATe/JbHOCTH.

DpdexTuBHOCTL ITOrO npenapara MWHPOKO HCMBITHIBA-
JJACh Ha ONBITHLEIX CTAHUMAX H MMOKa3aJja, 4To B Onpeje/eH-
HBIX YCJOBHAX, Ha mouBax, GoraTblX OpPraHHKOH, HJH [pPH
BHECEHHH oOpraHndyeckux yaoOpeHHH H NpH HOPMaJbHOH
B/JIaKHOCTH MOYBLI ycH/JHBaeTcss MoOHau3auusa gocdatoB H3
HeLOCTYMHOTO [Jifl pacTeHHH COCTOAHHA H YpOXKaH TOBHI-
waerca (raba. 12).

Pacnpocrpanenue 6GeccrnopoBbiX MHKPOOPraHH3MOB, ﬂﬁ
Jajamlux cnocoOHOCTBIO pasjaratb OpraHH4YecKHe H Heop-
raHH4yecKkHe BellecTsa H OOHTAIONIHX HA NMOBEPXHOCTH KOpHe-
BOIl CHCTE€MBI, @& TaKie B HemnmocpeAcTBeHHOH OJIH30CTH OT
Hee, JaeT OCHOBaHWe [AyMaTb, 4TO 3TH OGaKTEepHH HrpaloT
BaXKHYIO poJib B cHAOKeHHH pAcTeHHH JOCTYNHBIMH JJISl HHX
NMHTATEJbLHLIMH BenlectBaMi. B pesyabrarte JKH3HeAeATE b-
HOCTH 3THX MHKPOOpPraHH3MOB HepacTBOpHMBIE oOpraHuh4e-
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TaGauna 12

:-"f;"ﬁ'a'dllllenunﬂuttb npumedenns QochopodakTepHHa NOA KYKYpy3y
.~ (no nanHBIM Cymckoit \oGnracTHOH rocynapcTBeHHOH CceabCKO-
o X03AfcTBeHAON ONBITHON cTaHIAH)

| Ypowah aepua (u N; 2a) Mpn "?'3“ ket Biston.
s npo- ypoKan
e eI [ﬁea_ chopobakTepin
Xl i DU PSR T
B 1961 50,2 56,7 6.5 13 2,0 1,3
- 1962 43,0 49,3 6,3 15 29 0,9
1963 45,1 49,9 4,8 10 1,7 0,8
1_9'54 52,3 57,9 5,6 10 14 0,75
~ Cpennee 14,8 50,0 DA RS s ) (R ot
el !y

" IIpumevanne Onwir Ttoued, ecmn P<5%; npuGaka pgocro-
:_pepaa npH Tpex E, MeHbIIHX PasHHULI MeXAY BapuanTamu.

i

LAY

. CKHe M HEOpraHHYeckHe COe/IHHEeHHs, HMEIOllHecs B noyse
. HJAH BHOCHMBIE B Hee B BHJe yA0OpeHHil, MHHepaJaH3YIOTCH,

~ T.e. NIpeBpalaroTcs B MHOLY AJs pacTeHHH.

BIIMSHME YCNOBWHA BbLIPALLMBAHMA
HA B3AMMOOTHOILUEHHSA PACTEHMH
C KOPHEBOH MMKPODIIOPOH

NG Brille npHBOAMJMCHL JAaHHbIe, NOATBEpIKAAIONIHE, YTO
. MEXJAy pacTeHHAMH H KOPHEBBLIMH H NPHKOPHEBLIMH MHKPO-
~ OpraHH3MaMH B Onpeje/eHHbIX, OJaronpHsTHbIX YCJOBHAX
~ Ha0J101al0TCsl B3aHMOOTHOLWIEHHS Pas/eJbHOrO CHMOHOTPO-
~ (usma, 1. . onH 00010[0MN0JIE3HBI H PACTEHHAM H MHKPOOP-
ranuamaM. OaHako TakWe OTHOLIEHHSI HeNOCTOAHHBI, OHH
H3MEHHIOTCA B 3aBHCHMOCTH OT VCJOBHH BblpallHBaHHA
~ pacrenuii. 910 00bACHACTCA TEM, YTO B OCHOBe CYIIECTBOBA-
'ﬂ'-_.i“"-'-- HHS KaX[oro BHAA (B JaHHOM cjydyae pacTeHHH H MHKPO-
. OpraHM3MOB) H ero B3aHMOOTHOLIEHHH C APYrHMH BHIAaMH,
1 i gnnanm, cemMelicTBaMH JemHT Gopnba 3a CYUIeCTBOBAHHE.
B cBA3M ¢ 3THM B HeOJMAronpHATHBIX AJA PAaCTeHHH YCJo-
 BHAIX, HanpHMep NpPH HeNOCTATKe MHTATeIbHbIX BeLIECTB,
‘ocaabaenun npouecca gorocHHTesa, 3acyxe H T. I., B3AHMO-
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OTHOLLIEHHSI MexKJy OpraHu3MamMu T HapywatbCsl U B
HEKOTOPBIX CJy4asix MNPHHHMATD mgf CTOPOHHHH, MAaTOJMOTH-
YeCKHH Xapaxrep.

boawmas poab Mnupuupram;mna B JKH3HH pAaCTeHHH
Bbi3Bajia HeOOXOMHMOCTb H3YUHfb YCJOBHS, KOTOpble BJHA-
I0T Ha HX B3auMmocBa3d. Lleab FTHX HCclelOBAHKI 3aKnlOY4a-
Jachk B TOM, uTOOLI BBISIBHTH YCJOBHSI MAaKCHMAaJLHOrO MpO-
ABJEHHA N0Je3HOH AeATeJbHOCTH MHKPOMJIOpHI.

Banauue ynoOGpennit Ha mukpodaopy nousnl. Panee or-
MEuaJI0Ch, YTO KOPHEBHIE H NPHKOPHEBble MHKPOOPraHu3Mbl
HAXOASTCH MO/l BO3AEHCTBHEM He TOJbKO pPACTEeHHH, HO H
MoO4YBeHHOH cpeapl. Mamenenue yc/oBHil B MouBe BHeCEHHEM
yao0peHnnil — HauboJsiee AOCTYNHBIH H AEHCTBEHHBI MpPHEM
BJAHAHHA Ha Mukpoduopy. [Ipu stom yaoOpeHus sBAAIOTCH
HEe TOMbLKO HCTOYHHKOM MHTATEeJNbHBIX BelIEeCTB AJf pacre-
HHH, HO H CPeACTBOM H3MEHeHHS (PH3HYECKHX CBOHCTB MOY-
Bbl, ©€ KHCJOTHOCTH M, KpPOMe TOro, CJAYKaT HCTOYMHHKOM
MUILH ¥ 4] MUKPOOPTAaHH3MOB.

HMmetorest MHOrOYHCJIEHHBIE AaHHBIE, NMOATBEpXKAAlOlIHE,
UTO MOA BJAHAHHEM pa3JHYHBIX BO3AEHCTBHH Ha nouBy (M3-
BECTKOBAHHE, BHECCHHe OPraHHYecKHX H MHHepaJbHbIX ya06-
peHuii, MexaHHYeCKHe BO3HeHCTBHSI npu obOpaboTke H aAp.)
MPOHCXOAAT H3MEHEHHsA B COCTaBe H KOJHYeCTBE MHKPOOp-
raHH3MOB B MoYBe H B pH3ochepe pacTeHHIl.

Tak, npu u3BecTKOBaHHH MOUB OOBLIYHO YMeHbIIaeTCH KO-
JHYECTBO MJecHeBbIX rpHOOB, YBEeJAHYHBAETCA KOJHYECTBO
1Le/JI0/1030pa3naraiolux OaKTepHH, YCHJIHBAaeTcs NpoUecc
uutpudukaunn (B. ¥Ynuruc, 1957 u ap.). HaurennHoe npu-
MeHEeHHe MHHEepaJbHbIX yA0OpeHHH HA HEKOTOPLIX 10YBaXx
neicreyer Ha Mukpoduiopy yraeraioue (E. H. Muuwrycrun
u B. H. Ilpokomes, 1949). Ha nousax, Oorathix opraHmuue-
CKHM BelLeCTBOM, MNpPHMEHEHHe MHHEpaJbHbIX YAOOpeHH
HHTEHCH(HIIHPYeT MHKpoOHOTOrH4Yeckue npoueccel. Mune-
pa/jbHbie H OpraHu4yeckne yAoOpeHHA HEONAHHAKOBO BJIHAIOT
Ha pa3sBHTHE PAasHBIX I'PYNN MHKPOOPraHH3MOB, KpOMe TOrO,
OKa3blBA€T BJHSIHHE H THI TMOYBbI, B KOTOPYIO BHOCAT YyHOO-
peunsi (J. Dommergnes, 1954). HaBos oco6enHo CTHMYJi-
pyeT pasMHOMXeHHe aMMOHH(QHUHpYyOIKX OGakKTepHH, rpH-
60B, MHKOOaKTepHi, TepMOPHUABHLIX ¥ MAaCJAAHOKHCABIX
baxkrepuit (raba. 13). Bokpyr rpanya cynepdochara cTH-
MYJAHpyeTcsi pasMHOXKeHHe a30ThHKCHPYIOIHX OaKkTepHi.

B onwitax E. WM. Patrep n apyrue (1953) coueranu 6ax-
TEPH3AUMIO CeMSH JIOIEPHL N XHTHAKA KAYOEHLKOBBIMH
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| ,.,Iil- uaHue yaoGpedndt wa MHOMEHHE pasHbIX rpynn MHKpPOOPraHHiMoB
ST T B NMPHKOpHEBOH noyne AGJOHH B nepHoA NAOAOHOLUEHHSN

MU
i 1
i .||!__

T (B TeiC. Ha 1 2 mouBHI)

TaG6aunua 13

§ Ili':"l ': é 3 :
e 2 SRS 1 23s
BapHaHT onu- E 3 E - E ggg
p -+ n E- Fpubu E gg— = ﬁg‘:e“;, E -
- i 222
3 §5 | 52 | 8 Edy
l 2 =2 | 8 | = rEX
I a';"-'.:-lﬁ'ga yaobpenni (KoH-
R apoms) . ... . 2500| 43 12 e L ae S 62
BRENPRA4-Ca. . . . ., 6000| 51 25 06 | 100 3 244
" Haso3+4+NPK+Ca . .|60000| 61 | 250 | 06 | 250 8 397

| GakTepHsIMH H a30TOGAKTEPOM C BHECEHHEM TPaHyJIHPOBAH-
' Horo, HefATpanu3oBanHoro cynepdocdara u ¢ nobansenneM
" K rpaHyaaM MHKpo3sjemeHToB — MoauGaeHa H OGopa. Ypo-
. Kait Tpa npu 3Tom B yeaosuax Kamennoit Crenn (Hayu-
'11 HO-HCCe/I0BATeNbCKIIT HHCTHTYT CENbCKOrO X03HCTBA UEHT-
' panbHOfi yepHOo3eMHOW mnoaocel uM. B. B. JlokyuaeBa) co-
 crasua (B 4 c | ea): Ge3 ynoGpenuit — 68,1, npu BHecenHu
_i"-’}.rpaﬂynnpnaanﬂom cynepdocthara — 80,7, npn OGakrepHsa-
~ WHH cemdH — 76,5, npu KOMNJEKCHOM MNpHMEHEHHH OaKTe-
 pHanbHBIX M rpaHyaHpoBaHHbIX yaoGpenuii — 90,0.
Takum o6pasoM, ans Toro 4ToGbl oGecrneyHTb MpoABJie-
' HHe MHOrOYHCJECHHBIX MNOJEe3HbIX (pYHKUHA MHKPOOpPraHH3-
| MOB, HeOOXOAHMO BJHATb Ha YCJIOBHSI CPE€Abl, B KOTOpOIi
" CKJaJBIBAIOTCA B3aHMOOTHOIIEGHHS pacTeHHit ¢ MHKpOOpra-
' mu3aMaMu. DTH YCAO0BHA AOMKHBI ObiThb GAAronpHATHLI Kax
. nas pacrennii, Tak M 1A MHKpoopraiusMoB. B mepsyio

....
.....

' ouepelb — 3TO ONTHMAJIbHOE COOTHOILEHHE THTATeJbHBIX
| Belecrs, aspauns, Baara, pH.

© VYcaoBHs, BH3bBAWIIHE OTPHUATEJbHOE BAHAHHE MHK-

. podaopn Ha pacrenns. OTpHlaTenbHOR BIHAHHE KOpHe-
. pofi, npaKopHeBoil ¥ pH30chepHO MHKpPOQJOpH HA pacre-

HHA MOXKeT CKasaTbc B caeaywouieM: l) KOHKypeHuHs 3a

nHTaTe/bHEle BellecTBa;, 2) OHoJorH4YecKkoe 3akKpenieHHe
' THTaTeNbHLIX BelIeCTB, T. €. BpeMeHHOe BK/OUeHHE HX B

.~ cocrap GakTepHaJBHBIX KJAETOK; 3) BOCCTAHOBJIeHHE HHTPAT-

6 Boansxoeckanm 0. M. 81



HOro asoTa, NpPHBOAALLEE K €ro norepe, B npolecce JAeHH-
TpuHKalHH, 4) HAKONJEHHe TOKCHYECKHX TIPOAYKTOB 00-
MEeHa B 30HE KOPHEBBIX CHCTEeM M PA3MHOMEHHe (DHTOMaTOo-
reHHbIXx Gakrepuit H rpubos. "

Kounkypenyun muxkpoopearusmos ¢ pacTeHusmu 3a nu-
TareavHole Bewectéa. PusochepHbiM MHKPOOPraHH3aMaM, Tak
e KaKk H pacTeHHAM, HeoOX0AHMBI 3JIEMEHTHI MHHEPaJIbHOTO
MUTAHHS, HCTOYHHKH 3HEPrHH, Bjara, onpejeneHHas remmne-
patypa u npoy. CylulecTBeHHbIM pasjHyHeM B ux norpebHo-
CTAX SIBJISIETCH TO, YTO pacTeHHA MOJyYaloT SHEPruio 3a cYer
COJIHeYHoro cBeta B npouecce ¢orocuHresa, a Oaxkrepuu
yepnalT ee H3 pasHelX (OpM OpraHHYecKoro BellecTsa,
CHHTEe3HpoBaHHOro pacreHusaMH. Hcnonbsysi B KadecTBe Hc-
TOUHHKA SHEPTHH OpPraHHYecKoe BelIeCTBO B BH/E KOPHEBBIX
BBIIEJTEHHH H paCTHTeJbHBIX OCTATKOB, 3alaxaHHbIX B NOYBY
nmepefl MOCEBOM HJIH HaKanJHBaIOIIHXCA B BHAE OTMHpalo-
IIHX KOpPELWKOB BereTHpPYIOLIEro pacTeHHf, MHKPOOpPraHH3-
MBIl HAYHHAIOT YCHJIEHHO pa3MHOMKaTbCs M norpedasiTh asor,
¢ochop H ApyrHe 3JeMEeHTbl MHHEPAJbHOTO MHUTAHHS.

Ecau MHHepaJbHble COJH B NOYBe HMEIOTCA B HeGOJb-
IIOM KOJIHUECTBE, TO MOXKET BO3ZHHKHYThb KOHKYDPCHIIHS MeX-
Ay pacTeHHSIMH H MHKPOOPraHH3MaMH 3a HeoOXOAHMBbIE TeM
M ApYruM 3aeMeHThl nutaHHsa. OcobeHHO pe3Ko 3TO MPOAB-
JsieTcs TIPH Monajlaidd B MOYBY OPraHHYeCKoro BellecTBa,
GoraToro KJaeTdyaTkoil, Hanpumep coJombl. Pasnoxenne
KJeTYaTKH MHKPOOPTaHH3MaMH — 3TO OJHH H3 BaXKHEHIIHX
NPOIECCOB, NMPOTEKAIOUHX B MouBe. JTOT Mpoliecc Beeraa
conpoBoxKaaercsi norpebaeHHeM asoTa ILe/J0J030pasaa-
rajonumMi GaktepusiMH Hau rpubamu. B cpeanem na 30 e
Pas3JIOXKEeHHOH KJAeTYaTKH OHH ycBauBaioT | e pacTBOpHMOro
a30Ta. DTOT a30T MHMKPOOPTaHH3Mbl HCNOJNb3YIOT KAk H3
3anacoB, HMEIOIIHXCS B MOUBE, TAK H H3 BHOCHMBIX Yy100-
peHHH. .

[Tpu n3GHITOYHOM KOJHYECTBE B IOYBE 3JEMEHTOB MHHE-
PAJbHOrO NMHTAHHS MHOTHE MHKPOOPTaHH3Mbl MOTYT XOObI-
BaTb cefe SHEprdl0, paspylias neperHoil CaMoH MNOYBHI.
B peayabraTe HauHHAaeT paspyliaTbes JaxKe npouHas CTPYK-
Typa W CHHIKAeTcs IJIOZOPOJAHE MOUBbLI. YCTaHOBJEHO, 4TO
B PAasJiO}KEHHH NMEPEr{ofiHblX BellecTB, B YACTHOCTH IryMaToB
KaJblHs, Y4aCTBYIOT MHKPOOPraHH3Mbl, IIHPOKO pacrnpo-
CTPaHeHHbBle B pH3ocdepe H HA KOPHAX PACTCHHH: fakre-
pun — Bact. album, Bact. agile, Bact. candicans, Bact.
nitrificans, mMuko6akrepun — Myc, globiforme, Myc. fimi,
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‘Myc. tumescens, }pnmnﬁau’repun — Chr. aurantiacum,
‘neespobakrepun — Psdb. cocciformis u  Psdb. tenellum
" (H. A. Mosuan, 1956).
.~ Hwmetorca nabaofeHusi, YTO B HEKOTOPBIX cJay4asax [pH
YXYALIEHHH YCJOBHH XKH3HH PAcTeHHA KopHeBbie OaKTepHH
" MOTYT TEPEeXO/IHThb K NMapasHTHYeCKOMY CYIIeCTBOBAHHIO, MPH
~ 3TOM OOBIUHBIE canpoHTHble MHKPOOPraHH3Mbl HAYHHAIOT
| pasjaraTh TKaHH KopHeBoil cucreMbl. OcoGenHo Godblioe
| gHAUGHHe B HApYUIEHHH HOPMAJbHBIX B3aHMOOTHOUICHHN
. MeMy pacTeHHsMH H MHKPOOPraHH3MAaMH HMEIOT pesKHe
. H3MEHEHHs KOJMYECTBEHHBIX COOTHOLIEHHI MHTATEeJNbHBIX Be-
" [1eCTB B MouyBe, HEOOXOMUMBIX M /s pacTeHHH H IJisl KOp-
. HeBOH MHKPO(J/IOPBI, — B OCHOBHOM HCTOYHHKOB YIVIEPOJLHC-
* 1hIX H asoTHCThIX coeaunennii. Tak, C. A. Camuesnu (1961)
 gabaiogan y AyGKOB, 3HMOBAaBIIHX B COCylax C MOYBOH, B
. Koropyw Obln o6GaBijeH asoT B JIerKoycBofeMoi ¢opme
. (B BHAe aMMuauHOl cenuTphl — 2 2 Ha 1 ke O4YBbI), OOH/Ib-
| HOE Pa3MHOXEHHE HA KOPHSX 6aKkTepH, KOTOpbIe HCMOJb30-
| BaJM COeJIMHEHHs Yr/epojla KOpHeBOW TKauu. B pesyibrare
| 5TOr0 BCe Me/MKHe KOPEWKH MAalepHPOBAMHCH H CrHHJH.
. AnasornuHoe sBJjeHHe 3a(MKCHPOBAHO B MHTOMHHKE HeH-
. gponapka B Kuposorpaickoit o6sactu. Bo BpeMsi X0JIOLHOI!
| W 3aTsKHON BecHbl Ha ydyacTke, rjle TMouBa Xopomo obpa-
'.";ﬁa'rb:sanacr; H B Heil COJepKajoCh 3HAUHTEbHOE KOJHUECT-
* BO a30THOKHCJBIX cOJed, Y 1-—2-TeTHUX cesHleB APEBECHDIX
" NOpPOA KOPHH NOATHHJAH H 00JblIas 4acTb CEAHIEB norubJia.
~ Ha menaxanoM yuactke rubeau cesuiueB He Habai04an0Ch.
i DTHM Ke aBTOPOM OBLI NPOBEAEH ONBIT ¢ KYKypY3OH.
. B nousy jfoGaBasin pasnnuHoe Koauuectso C (caxaposa)
~ u N (asor), cosnasas pasupie coorsomwennsi C u N. Oxasa-
*" Jock, yto 4yem GoJblie 3TO COOTHOLIEHHE OTKJIOHAJIOCH OT
. HOpPMBI, TeM cHJbHee MOAABJsAACA POCT KopHeil. Tak, npu
. _BHeceHMH OJHOH HOpPMbI asora (Mo cMecH [MpanHwHHKOBA)
- Bec KopHeii cocrasasa 0,88 ¢, a KOIHYECTBO MHKPOOpPTaHH3-
~ MoB— 1 025 Teic. HAa | 2 KopHeil; npH N06aBJEHHH K ITOH
HopMe asora 19 caxaposbl Bec KORHeH yMEHBUIHJCH 10
0,15 2, a KoMMUECTBO MHKPOOPraHH3MOB YBE/JIHYH/IOCH A0
3090 thic. Ha 1 e.
Cunkenue GoTOCHHTE3a NMPH HEAOCTATOYHOH OCBEIIeHHO-
- CTH MOKeT NMpHBECTH K ocsalJ/ieHHIO pPacTeHHH, a MPH HX
.~ BbIpalyMBaHuM ellle Ha nouse, GefHOH OpPraHHYeCcKnM Belle-
?.’E  CTBOM, — K DAapasHTH3My MHKPOOPTaHH3MOB Ha HX KODHAX.
3T0 rOBOPHT O TOM, YTO ec/qH MHKPOOPraHHsMam HEA0CTdeT
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MHTAHHSA, TO OHH CTAHOBATCA NapasutaMu ocaabJeHHOro
pacTeHus. YuuThiBasa HaO/ioAaBlleecs B NMPAaKTHKE 3eMJe/e-
JHA <mepexBaTtbhiBaHHe» MHKpO(IOpPOl nmpH onpeleseHHbIX
YCJOBHAX 3aMacoB MHHepaJabHOro asora B nouse, B. P. Buis-
amMc (1947) pexkomeHzoBasa BHOCHTb MHHepaJbHble yaoGpe-
HHSl OQHOBPeMeHHO ¢ HaBo3oM. OH cuHTaJj, 4TO B 3TOM CJaY-
yae cosgaayrcd OaronpHATHBIC YC/JAOBHA A/ NMUTAHHA pac-
TeHHH, TAK KaK opraHHyeckoe BellecTBO YAOOPeHHI HCMO/b-
3YeTCH MHKPOOPraHH3MaMH KaK HCTOYHHK SHEPrHH W MHILH,
O0abllas JKe 4acTb BHOCHMBIX MHHEpPaabHBIX yA0GpeHHi
OCTaHeTCH B pacnopsKeHHH PACTEeHHH.

HeilcTBHTENIbLHO, YCTAHOBJIEHO, YTO COBMECTHOE fpHMEeHe-
HHE OPraHHYeCKHX H MHHEpaJIbHbIX YA0OpeHHA 3HAYHTEJAbHO
nopbiiaer sddexTHBHOCTL nocaeaHux. Creayer, OAHAKO,
OTMETHTb, UTO TIOJIOKHTE/IbHOEe BJAHSIHHE OPraHHYecKHX ya00-
PEHHH CKa3biBAETCS TAKMKE H B TOM, YTO OHH SBJSAIOTCS HC-
TOYHHKOM JOMNOJIHHTEeAbHBIX (PAKTOPOB pocTa MJsA pacre-
HHH — MHKPO3/IeMeHTOB, BHTAMHHOB, ayKCHHOB H Ap. Kpome
TOTO, IPH BHECEHHH OpPraHHYecKHX yAoOpeHH# yJay4maiorcs
(pH3HYeCKHe CBOHCTBA MOYBLI, peryaupyerca ee pH.

MuKpooprann3Msl MOTYT ObiTh KOHKYPEHTAMH pacTeHHii
He TOJNIBKO 3a a30T, HO Takxe H 3a docdop, eciu 3TOrO 3.J1€-
MEHTa B MOYBE HEeJA0CTAaTOYHO. D710 OblI0 jpoKaszaHo A. A. OG-
pasuoBon (1949) caenyiouinm obpasom. Bripauuaan oBec
B BereTalHOHHBIX cOcyJax Ha MOMA30/IHCTOH MOYBe 0 HH3KO-
My H BbicOoKOMY (ochopuomy dony (P2Os — 0,43 u 0,7 e Ha
| k2 mouBwt). B cocyas BHocuau asorobakrTep — MHKpPOOp-
FAHH3M, KOTOpBIII He ABJAAETCA KOHKYPEHTOM pacTeHHs 3a
430THYIO MHILY, TAK KaK HCHOJb3yeT MOJEKYJAspHBIH a30T
Bosayxa. AsoroBakrep A06aBJs/JH B COCYABI B Pa3HBIX KO-
JHYecTBax. B pe3yabTraTte yCTaHOBHJH, YTO C yBe/HYEHHEM
KoJaH¥ecTBa asorobaktepa Ha ¢QoHe HHM3KOi HO3ul (oc-
¢opa koaumuecrBo P;Os B mouBe cocydoB yMeHbIUIAJOCh H
ypoxai cHHxKajca. Ha Gorarom dochopHom doHe pacTe-
HHA He CTpaja/ju oT HegocraTKa docdopa, H B IPHCYTCTBHH
azorobakrTepa ypoxKail yBeJHYHBA/ICH, YTO MPOMCXOAHJIO 3a
CYeT YJYy4YILleHHs A30THOIO M BHTAMHHHOro MHTaHHA pacre-
HHA B NPHCYTCTBHH 3TOro MHKpoopranusma (rtabua. 14).

buosoeuqeckoe 3akpensenue nuUTATEAbHbLIX Beu4ecrs
muKkpoopzarnusmamu. Tlpu norioueHnH OGakTEPHAMH MHTA-
TeJbHBIX 3/IEMEHTOB H3 MOYBBLI IMOCJeJHHE PacXOAyloTcA Ha
CHHTE3 COCTaBHBIX dacrell KieTkH. TakHe 5JeMeHTHl 3aKper-
JFI0TCA B BHAE HEpaCTBOPHMBIX B BOJe OPraHHYecKHX CO-
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 Ypoaii OBCA B 3ABHCHMOCTH OT KOJMYECTBA BHECCHHOTO B COCYAM
{7 azorofaKkTepa M copepmaiierocs B nouse dgocdopa
(no A. A. OGpasuosoit)

LA

ot i Ypouaf osca Hd done P,0, P,0; B nt::;:
|"_-“ . A cocyaa B 3
o ::.{:: nﬂu;eup:. 0,43 2 va 1 x2 nousw | 0,70 2 Ha 1 K2 nousw l:: ?EEI? nl: :ﬁ
i y 2 % 2 % Bh )
R0 138 | 100 | 1145 | 100 13,5
20 man. 14,3 102 12,71 111 10,5
200 Man. 12,7 91 | 1296 | 113 -
2 mapa. 116 83 14,39 125,6 9.0
o
i

'{_"'auenﬂﬁ MHBOI NMJaambl H TakHM o0pasoM He BhIMBIBAIOT-
q' H3 nouBbl. B To JKe Bpemsi, HaxoAdCb B MNOIJIOMIEHHOM
| COCTOSIHHH, OHH CTAHOBATCHA HELOCTYNHBIMH /ISl PacTEHHH
| BBHAY HX HepactBOpHMOCTH. OJHAKO 9TO COCTOsIHHE IHTA-
| TeJbHBIX BEUleCTB fBJAAETCH BPEMEHHBIM, TaK KakK 4acTb
| MHKPOOPTaHH3MOB B IOUBE BCe BpeMs OTMHPAeT, OTMepuine
| KJETKH MOABEpraioTcsi MHHEpAH3alldH, a 3aK/104alolIHecs
|| B HMX 3/IEMEHTbl NMUTaHHsA BHOBD ocB0GOHAAI0TCH BO BHell-
i ~HI'DID C .

B Haﬁﬁﬁe TAKOro KPYroBOpOT4, T. €. MOIJIOIEHHE BEILECTB
| KJeTKAMH ¢ MOCJeAYIOUIHM HX OCBOOOMK/IEHHEM H MocTyiJe-
| HmeM B pacTeHusi, GbLIO MOATBEPHAKIECHO NpH €ro HIYUCHHH
" MeTOZOM pajHOaKkTHBHBIX H3oTonos. Hampumep, Gbiai no-
\ JIyueHbl KAETKH KOPHEBOro MHHPGGPPEHHEHH3ES. aurantiaca,
| cofepxKaulero Gesku, MeueHHble 1O cepe (S%); npu HaHece-
| HHM Ha Kax[oe ceMf TPEuHXH Mo 700 MJH. H;;ETDH OBII0
| obHapyXeHO B 4-IHEBHBIX pacTeHHAX 0,16% S°°, copepxa-
| meficsi panee B GakTepHaJbHbIX K/IeTKAX; 1P HAHEeCeHHH
-_;.,_ﬁ::mee rycrofi cycnensuu nocrymano jo 1% $% (. M. [IIaB-
* josekuil, 1954).

. Tlocrynaenwe P*% B pacrtenusi KyKypy3hl H3 KIETOK
| [ouBeHHBIX canpoduTOB WIH H3 a30TO0aKTEpa OblIO HHTEH-
| CHBHee B TOM Clyyae, eCllH KICTKH NDE/IBADHTENLHO OblJH
. y6utnl (I1. A. Baaciok u B. 1. Maunson, 1955). [lo nanHbIM
" B. A. lilecrakoBoii (1961), mnormomeHHble MOYBEHHBIMH
ﬁél'-,ﬁgummamu docdop (P%2) u cepa (S¥) yxe uepes 10—
" 15 ameil CTAHOBHJHCHL AOCTYIHBIMH JJsi pacTeHuii (cesdHLeB
| Ly6a, KaeHa H siceHsi), BHIPALIUBAEMBIX B IleCKe B BEreTa-

| [HOHHBIX COCYAAX, H B 3HAYMTENbHBIX KOJHYECTBAX YCBaH-
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Basuch. Ecam Ke mecok oboraumianu OakTepHAMH, TO [0-
crymiaeHue docopa H cepbl CHHXKAJOCh. DTO CBHIETENb-
CTBOBAaJIO O TOM, YTO OCBOGOXKIeHHble M3 APOMKIKEBBIX KJe-
TOK 3jIeMeHTBbl MHTaHHA NOTPebJAJUCh He TOJNBKO paCTeHHs-
MH, HO H MOYBEHHOH MHKpodJIopoi.

[Torepu asora 8 npouyecce Oenurpugurxayuu. JIeHUTPH-
(HKauua — 9T0 npouecc BOCCTAHOBJEHHSI HUTPATOB JO HH-
TPHTOB, aMMHaKa HWJIH MOJIEKYJsIDHOro a3oTa, BbI3blBaeMblii
KH3HEACSATEJbHOCTbIO NEeHHTPHPHUUHPYIOUHX GaKTepHi.

ATH MHKPOOpraHM3Mbl WIMPOKO pacnpocTpaHeHbl B TOU-
Be H B pH3ocdepe pacTeHHil H OTHOCATCH K HECHOPOBBLIM
OGakrepusiM, B OCHOBHOM K posaMm Pseudomonas u Bacterium.

[Ipu BOCCTaHOBAEHHH HHTPATOB 10 ra3oo0pasHOro asoTa
(HCTHHHAs NeHUTPH(HKAIMA) NPOHCXOAAT MOTEPH A30TA M3
MOYBLI H YCJAOBHS NMHTAHHA PACTeHHI YXYAIIAIOTCS, B Pe3yib-
TaTe Yero CHHIKAeTcs ypoxKai.

JlaBHO 3ameueHO, YTO B NOYBE MPOMCXOAST NOTEPH a30-
Ta, oOfiHAKo OoJiee AeTaNbHO 3TOT BONPOC Oblj H3YUEH TOJNb-
KO B Moc/ieflHee BpeMsi B ONBITaX ¢ MPHMEHeHHeM a30THBIX
yAOOpeHu#, MeyeHHBIX CTaOHJLHBIM H30TOmOM asota NS,
[Ipn naGmofienHH 3a npeBpauleHHSAMH BHOCHMBIX B MOYBY
yao0peHHit — CepHOKHC/IOTO aMMOHHSI HJIH KaJHHHOH CeanT-
pbl — Obl/I0 0OHApYy:KeHo, YTo a30T yAoOpeHHil HCIOoJb3yeT-
CAl pPacTeHHsIMH He MOJIHOCThIO. B 3aBucHMoOcTH oT ocobeH-
HOCTEH MOYBHI H OT BHAAa yLOOpPeHHS B pacTeHHs MOCTymaer
45—70% BHeceHHOro a30Ta, a OCTAJbHOI YAaCTHYHO OCTAET-
ci B nouse — 20—40Y%,, vyactuuHo TepsieTcsi B mpouecce jie-
HuTpudukauuu— 10—25%, a unorpa u Goasie (B. B. 3a-
martuda, /1. A. Kopeuskos u ap., 1963; S. L. Jansson, 1963;
E. A. Auapeesa u I'. M. lllersnoBa, 1966).

XapakTepHbIM Aasi AeHHTpHGHUMpYIOUWIHX GakTepHil AB-
JSIeTC TO, YTO HX CHOcOOHOCTH BOCCTAHAB/MBATL HHTPATHI
MposiBjsieTcsi He BcerAa. DTo oObBsACHAETCS TEM, 4YTO B pas-
HBIX YCJOBHAX cCpedbl HX (QepMeHTATHBHAf AeATeJbHOCTD
OCYILECTBJAACTCA Mo-pasHoMy. Tak, B yCJOBHSAX HOPMAaJbHOI
aspalMH 3TH MHKpOObI BeayT cebs Kak aMMOHH(pHKATOPHI,
T. €. HCIOJIb3YIOT a30T H YIJIepod H3 CJAOMKHBIX a30THCTHIX
OpraHH4YecKHX COeJHHEHHH, a SHepPruio MoJy4alior B IIpoLec-
ce EBpGﬁHDI‘{} AbIXaHHSA ﬁﬂ&l‘ﬂ,ﬂ,ﬂpﬂ HAJHYHIO CHCTEMEBI MbI-
xareabubix (epmertos (KO. B. Kpyraos, 1960; B. B. Mu-
xanesa u H. B. Jlynanosa, 1964).

B ycaoBusix HefocTaTOUYHONH aspallid AeHHTPHGHKATOPLI
MOTYT 4epnaTh HeoOXOAHMYIO0 HM 3HEprHi0, HCMOJb3Ysl KHC-
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JOPOJ HHTPATOB JUIsi OKHC/IEHHA OPraHHYeCKOro BEIIECTBA,
cayIKallero A0HAaTOPOM BofopoAa. [lis ITOr0 OHH HMEIOT
 BTOPYIO CHCTEMY (pepMeHTOB, aKTHBHPYIOUHX KHCJIOPOL HH-
tpatoB. ITo3TOMY KOJMHUECTBO BOCCTAHOB/IEHHBIX HHTPAaTOB
‘M KOJHYECTBO OKHCJEHHBIX OPraHHYecKHX COeJHHeHHNH Ha-
' XOAWTCA B ompejejeHHOM cooTHoumeHud — Ha 100 me oxmc-
. jjenHoi raokossl BoccranasiauBaerca 300 se KNOj.
" M3 ckasanHOro BBITEKAaeT, 4TO Mpolieccy JAeHHTPHDHKA-
" 1M, 2 CJe0BATEJbHO, H MOTEPSM a30Ta CnocoGCTBYIOT MJ0-
. Xast a3palia MouBbl, HaJau4yHe 0O0JbLUIOro KOJHYECTBA HHTPA-
" TOB M MAOCTYNHBIX JAJA Pa3joiKeHHs OPraHHYeCKHX BellecTs.
B cBa3u ¢ 3THM BHeCeHHe B MOYBY PAasjHUYHBIX YAOOpeHH
. HEOJMHAKOBO OTpPa)KaeTcs Ha MEsTEJbHOCTH H KOJHYECTBE
. genutpuduuupyoumx 6axrepuii. Tak, no nanusiM O.T. Ex-
. gunoit (1950), moGaBienHe MHHepanbLHOrO asora B MOUBY,
.{ﬂﬁenﬂennym pacTBOPHMBIM OpPraHHYECKHM BELleCTBOM, He
. yBEJHYHBAET KOJHYECTBO AeHHTpH(HKATOPOB, a AobOaBie-
' mue ero no ¢oHy pasjaralomHuXcsi PacTHTEJNbHBIX OCTATKOB,
" 0coOeHHO B HayaJabHOM CTaAHH HX Pa3/IONKeHH:, BbISbIBAET
| HCKJIOUHTENLHO HMHTEHCHBHOE HapacTaHHe JeHHTPH(HKa-
. TOpOB.
~ OcoGenHo 0GHABHO AeHHTPU(HUMPYIOUWHEe GaKTepHH pas-
MHOMKAlOTCsl B pu3ocdepe H HAa KOPHAX pPAacTeHHIi, rjie OHH
| HCMONB3YIOT VISl CBOEro MHTAHHS KOpHeBble BLIAGICHHA.
. Ilpn HOpMANBHBEIX YC/OBHAX arpoOTEXHHKH OHH HrpaioT siAech
" MOJIOKHTeJbHYIO [AJifl pacTeHHH poJib, TdK KaK MHOCHEe H3
. HHX SIBJAIOTCA TNPOAYIEHTAMH POCTOBBIX BelleCTs, a
. HekoTOpble 06pasylOT NpPOTHBOTPHOKOBbie aHTHOHOTHKH
.~ (B. B. Muxaxnesa, 1965). Kpome Ttoro, AeHHTpH(HKATOPHI
" OJIHOBPEMEHHO BXOAAT B IPYNMHPOBKY aMMOHH(MHIUHPYIOLAX
. GaxTepuii # MOSTOMY MOTYT crnocoBeTBOBATH NMpeBpalLleHHIo
| HepacTBOPHMBIX a30THCTHIX BEUIECTB MOYBHl B JOCTYMHOE
.~ i NHTaHHs PACTEHHH COCTOSHHE.
i HecoMuenHas cBsiab JeHATpHQHUHPYIOLHX 6GakrepHil C
. JKMBBIMH KOpHAMH Oblla HArJIsAHO MOKa3aHa CpaBHeHHEM
.~ mukpoduiops, paspuBaiouiencs BOIM3H KHBBIX H MEpPTBBIX
" kopueit (I0. M. BosusikoBckas, 1948). Kopnu Ans uccie-
" jnoBanua Gpajn Ha TmoceBaxX O3MMOI miueHHibl copra Cremb,
" BeicesinHOl mo crepre B ycaosuax Owmckoit oGuiactu. Ilou-
" Ba — THOMYHBI NPHHPTHIICKUI yepHo3eM. TIpu Takom crio-
.~ cofe moceBa (mo HeBCMaxaHHOMY JKHHBbIO) Hapsly ¢ KOp-
.~ HeBoil CHCTEMOl pa3BHBaloLleficsl MIIEHHIbl COXPaHSETCHs H
MepTBasi KOpPHEBas CHCTeMa MUIEHHIb NpeAblAyllero moce-

i
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pa. O6pasibl KopHEH aHaJH3HpOBaJH 4 pasa B TeueHHe Be-
reTalliOHHOro nepHoia: B (asel KylUleHHs, BeIXoAa B TpyO-
KV, KonoueHHa H cospeBanus. Kopuu 6panu BMecTe co cJo-
€M INJIOTHO NPHJIErarmmHXx K HHM TNOYBEHHBIX YaCTHI[, He
OTAeASIOMHUXCH TpH crpaxuBaHun. Takum obGpasom, npu
CMBbIBE YUHTBHIBAJ4Ch CMeCh KOPHEBOH H NMPHKOPHEBOH MHK-
podaopsl. Ilepecuer npoussogusacs Ha | 2 BO3AYMWIHO-CYXOIil
nouBsl. [IpoOul Gpanu ¢ ABYX noJefi B TeueHHe ABYX JeT.
Bo Bcex cayuasx nosyyanuch COBMajaloUlHe pPe3yJibTaThl.
JlanHble KOJHYECTBEHHOTO YYeTa MHKPOOPraHH3MOB IMpel-
CTaB/ieHbl B BHAe KPHBBIX, H300paeHHbIX Ha pHC. 9.

[Tonyuenusle pe3yabTaThl MOATBEPAHJH, YTO Ha MOBEpX-
HOCTH JKMBBHIX, 3/JOPOBLIX KOpHeil MMeloTcss OaaronpHsTHbe
YCJAOBHA AJS PasMHOMKEHHs ONpeleseHHBIX BHIOB MHKPOOP-
ranu3moB. M3 Bcex yuTeHHBIX DH3HOMOrHYECKHX TPYMN HaH-
0oJibllee BAHAHHE KOPHEBbIe Bbi/1eJeHHA OKa3aan Ha aMMOHH-
(GuuupylonHe, neHuTpHPHIHpYIOUHe, paanobakTep (MHOrHe
IITaMMBl  KOTOPOro TOXe fABJAsIOTCH JAeHHTpH(pHKaTOpa-
MH) H MaciasaHOKHcable OakrepuH. [IpucyTcTBHEe MepTBBIX
KOpPHEH He OTpPasHJOCh CTOJb 3aMETHO HAa PasMHOMKEHHH
BOJIH3H HHX STHX TPYNN MHKpOOpraHuaMoB. 3leck 06.aro-
MPHATHBIE YCJOBHSI CJOXKHJINCH AJf TaKHX TPYNN OpPraHH3-
MOB, KaK leJjiojo3opasiaraipouiye OakTepHd H rpubbl, Ko-
TOphle HCMOJb3YIOT KJeTYaTKy MepTBbiX TKaHed. Ha kopHsx
BETETHPYIOIHX PpacTeHHil KOJHYECTBO MHKPOOPTraHH3MOB
3THX TPYNN 3HAYHTEJbHO YBEJIHYHBAJOCh K KOHIY Berera-
IIHOHHOrO MnepHoja, Korja cO CcTapeHHeM KOPHeBOH CHCTe-
Mbl YaCTh €e HAa4YHHaJa OTMHPATh.

[IpeumylecTBeHHOe pas3BHTHe TeX Ke Tpynl MHKpPOOp-
raHW3MoOB, T. €. AMMOHH(DHIHPYIOUHX, AeHHTPHPHIHPYIO-
IHX H MACJAHOKHCILIX, HA OTMBITBIX OT MOYBBI KOPHAX APY-
rHX BHAOB pacTeHHH NOJATBEpAHJOCH BO MHOTHX HCCJIENOBa-
HHAX. B KavecTBe npHMepa MOXHO NMPHBECTH aHAJNH3bl KOP-
Hell KYKYPY3bl H OBca, B3sAThIX B (pa3y BHIMETHIBAHHA MeTe-
KH H KoqomeHnus (tabja. 15).

I'pynnoBoit coctaB MHKPO(JIOPEI HAa KOPHAX HENOCTOs-
HeH, OH 3aBHCHT KakK OT BHOCHMBIX yAOOpeHHi, TaK H OT
MOYBEeHHO-KJIHMATHYECKHX YCJOBHH BbhipallHBAaHHA PACTEHHN.
l'pynna nenurpudunupyiomux 6GakrepHil 0CO0EHHO aKTH-
BH3HpYyeTCcd NpH OOHABHOM cHaOXeHHH pacTeHWH HHTpaT-
'HbIM a30TOM, 3aTPyAHEHHOWH aspauuu (HanpuMep, NMpPH He-
CBOEBPEMEHHOM PHIXJIEHHH MOYBBbI), NepeyBJaXKHEHHH MOY-
BBl, TVIy6oKOH 3ajenKke yRobGpeHHi.
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Puc. 9. KoauuecTso MHKPOOPraHHIMOB
8 MoYBe, Ha MUBLIX KOPHAX H HAa MEpT-
BLHIX KOPHAX MINEHHUbI.

o — aMMoRHpHUHDpYOUHE, § — pAeHnTpHGH-
ANpYIOUHE, 8 — MACMIIOKICAbe, & —pa-
aHoGaKTep, d — Heanna03opalnaraluiHe,
g — rpAGH, M —  aETHHOMuLeTH; | — dasa
KYUIeHHs  MeHiu, 2— ¢paza BHXOAA B
Tpy6Ky, & — dasa Koaovmenuds, 4— daza
colpeBAHHE; M@t OCH  OPAMHAT KOIHIECTBO
MHKpooprasMamos (B caytae a-—B MJAHL,

R cAY4ARX 0 — M = B ThIC.).




Ta6auua 15

KoauuecTBo MHKPOOPraHH3MOB HA OTMBITHIX OT [OYBB KOPHAX
pacTeHHH
(B Thic. na |1 2 KopHei)

Koawuectoo MHEPOODraHHAMOD
pynna MHEpPOOpPraHHSMOB LR iy
KYKYPY3u 0BCA
AmMMoHRQHUHpYOIIKHE . . . . . . . 25 000 60 000
lenuTpupuumupyiomue , , . . . , , 600 60
MacnaHoKHCANE , . . . . . . . . . 25 200
Lleanonosopasnaraomue ., ., . . . . | 4. 1,2
Aspo6ubiit ¢pukcarop asora . . . . 0,6 2,0

DT0 NOATBEpKAaeTcs, HaNpHMep, Pe3yabTaTaMH OINBITOB,
nosyuennsiMe M. H. SI3BHUKHM: npH exerofHoi MoaKopM-
ke si6soHn OceHHee mMojiocaToe aMMHAYHOH CEJHTPOH MpH-
6aBku ypoxKkasn s106J0K He HabGumoganocs (taba. 16).

Ta6auuwa 16

Bausuue ynoGpenunit ma ypomaiinocts s6J0Hb
(no M. H. fsBuuxomy)

Buecenne ynobpeunft (wz) Cpeaunft ypo-
M pa- #afh abaok 3a
pHasTa 8 NPHCTBOALHLIE 3 nocaeaHux
B aMmy (1947 r.) odaropoe (1952 r.) kpyru (1947 — roaa (k2 c 1
1956 rr.} nepesa)
He Bhnocuamcnr |He BHocuauce | He BHOCHAHCH 7.6
Il |Hagoa _tb 8,0, Hapoa — 60,0, » » 21,6
cynepdoc- cynepdoc-
par — 0,85, dar — 1,5, na-
Hasectb—1,93| Becte — 2,0
III | To xe To wxe ExeroaHo ce- 21,9
autpa — 0,35

HB NPaKTHKH CaJloBOJACTBa H3BECTHO, H4TO [MNOJAKOPMKA
f16J10Hb a30TOM B GOJLIIHHCTBE CJYYaeB MPHBOAHT K TMOBHLI-
IMIEHHIO ypoiKas, oaHako B oneiTe M. H. fIsBHuKOro nousen-
HO-MHKPOOGHOJIOTHYECKHE YCJOBHS CJIOXKHJIHCH TAKHM obpa-
30M, UTO MNOJIOKHTeJbHOro sddeKkra OT AONOJHHTENLHOrO
BHECEHHS a30THCTBIX YAOOpeHHH moayueHo He OBlIO.

[TpuynHa Takoro sB/AeHHS 3akawyajach B TOM, 4YTO B
BapHaHTe C eXEeroJfHbIM BHECEeHHeM aMMHAYHOH CeJHTPHI
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CyeHJHACA npouece JAeHHTPUHKALHMH. DTO NOATBEPAHIH
 MHKpoOGHOJNOTHUECKHe aHaJH3bl, KOTOpble MOKasajH, 4TO
peHHTpHHUEPYIOMKX GaKTepHil B BapHaHTe C €KEroJHbM
| BHECeHHeM aMMHauyHOf CeJUTPhl OblO 3HAUHTENBHO 60Ib-
" mre, YeM B BapHaHTe Ge3 Hee.
- Kosmnuectso nenutpudHKaTOpoB, crnocobHbIX BOCCTaHaB-
\ HBaTh HUTPATHl 10 CBOGOAHOrO rasoo06pasHoro CocTOAHHS,
. YUHTBIBAJH B 2 CpOKA -— B NEPHOA LBETEeHHs 50/I0HH B HIOHE
. B B MepHOJ ee MJIONOHOIIEHHA B OKTAOpe. DTH CPOKH COOT-
. BeTCTBYIOT HaHOOJiee HHTEHCHBHOMY POCTY KOPHEBBHIX CH-
- crem s6s0Hb B yeaoBusax IToamockoBbs. Buiio oGHapyxeHo,
| yTO KOJIHUECTBO AeHUTpHHUMpYIOmHX GakTepuit B BapHaH-
- te I, 6Ge3 JOMOJHHTENLHOrO BHECEHHS CeJHTPHI, COCTABJIAIO
~ 0,6—1,0 Twc. Ha | & npuKOpHeBOi MOYBLI, B3ATOH HA 1yOH-
~ ne 156—20 cu, B To BpeMsi Kak B Bapuante III, npu exe-
. roAHON MoAKOpMKe A6JIOHL a30TOM, HX KOJIMUECTBO BO3POC-
~ a0 go 120—250 Teic. B 1 2. BoamoxkHO, 4TO aMMHAYHBIM
" 430T CeMMTPHI TaK¥Ke He MOJHOCTBIO HCIOJIb30BAJjCs pacre-
"ﬁ. HHEM MOTOMY, YTO B CBfI3H ¢ OOUIHM X0A0M OHOJOrHYECKHX
" mpoueccoB B pusocdepe OH OKHCAAICA HHTPHOHLHPYIOUIH-
. MH GakTepuHaMH A0 HHTPATOB, KOTOPble 3aTeM MOTJIH TaKxKe
" yacTHYHO BoccTaHaBiauBaThbesi. JleficTBHTeNbHO, OBIJIO yCTa-
 HOBJEHO, 4TO CNOCOOHOCTb MOYBBI K HHTPATOHAKONJIEHHIO,
. onpenenennas no Bakcmany (mo6asienne 1 m2 cepHOKHC-
" JIOr0 aMMOHHSI Ha KaXXABI rpamMM MOYBbl H BbIE€pXKHBaHHE
. B TeueHHe JBYX HeJeNb B YCJOBHAX ONTHMAJIbHOH BJIAXKHO-
. CTH M Temmeparypbl), Obisa 3HAUWTENbHO BhIllle B BapHaH-
~re III, B XoTOpOM BHOCHJAch aMMHauHas ceautpa (397 Me
~ npornB 62 me ma 100 2 moYBHI B KOHTPOJE).
.~ 3Hag ycloBHS, NPH KOTOPBIX AeHHTPHHUHPYIOUHe 6aK-
. TepHH BOCCTAHABJIMBAIOT HHTPATHI /10 razoobpasHoro asora
. ocoGeHHO AKTHBHO, MOMKHO B KAaKOH-TO CTEeNEHH BJHATb Ha
. HX JXH3HedesiTeJIbHOCTb.
. Haronaenue 8 pusocgepe BpednbLY MUKPOOP2AHUIMOB.
. 310 sABJIeHHE uyalle BCEro MPOHCXOAHT TNPH JUIHTENbHBIX
. DeccMeHHBIX noceBax OAHOro BHAA pacTeHHs (MOHOKYJILTY-
k'_l:pE]_ [Ipn sTOM B OJAHHX chy4asax HAacTynmaeT Tak Ha3biBde-

. IvT | MOe MOYBOYTOMJIeHHE, a B JAPYIHX — KOHUEHTPHPOBAHHE hu-
. TONATOreHHBIX BHIOB, NMPHUCHOCOGJIEHHBIX K MapasHTHPOBA-

e

' HHIO HA onpe/leIeHHBIX PacTeHHsAX.
[TousoyTOMJIeHHE MOXKET BBISHIBATHCA PA3HBIMH MPHYH-
" HaMM: OJIHOCTOPOHHHM BBIHOCOM MHTaTeJbHbIX BEIEeCTB, Ha-

i r'.- e

KOmJleHueM HOHOB aJIOMHHHS, yKele3a H APYTHX, HO OJIHOM
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H3 OCHOBHBIX MNPHYHH CUYHTAETCS HAKOMJEHHe TOKCHUECKHX
BellleCcTB, BblAeseMEIX HEKOTOPBIMH MHKpoOaMH-HHrHOHTO-
pamu. B psge cayuaeB npu nouyBoytoMmJeHHH Haluiopaercs
YrHeTeHHe He TOJbKO POCTa PACTEHHI, HO H pPasMHOMKEHHS
NoJe3HbIX MHKpoopranuamoB. Hanpumep, Ha kieBepoyTom-
JIEHHOH MOUYBe CHHXKAeTcsl YMCJEHHOCTb KAVOeHLKOBBIX Gak-
TEPHH.

BoceraHoBiieHHe MJIOZOPOAHSA «yYTOMJEHHON» MOYBHI 10-
CTHraeTcsi BBeJeHHEM IJIoJOCMeHa, BHeCeHHeM ya00peHHi,
H3BeCcTKOBaHHeM mouBbl. Bce 3TH MeponpuaTHs H3IMEHSIOT
TeYeHHe MHKPOOHOJOrHUeCKHX TMPOILeCCoB, H MJOA0pPOAHe
NMOBLILIAETCH.

Muorue BuIbl (PHTONATOrEHHBIX IPHOOB K GaKTepHil fB-
AAI0TC OOJHraTHBIMH MapasHTaMu, T. €. HpHCHDEDﬁJIEHbl K
H3HH Ha CTPOro ornpeneieHHbIX BHAAX pacTeHHil H He Mo-
YT CYLIECTBOBATHL 33 CYET He CBOHCTBEHHBIX HM pPAacCTEHHH.

B cBsI3H ¢ 3THM NpH MOHOKYJbTYpPe HNATOTEHBI MOCTENEeH-
HO HaKanJuBaloTCcs B M0YBe, nonajas B Hee ¢ pacTHTe/bHbI-
MH OCTATKAMH WJH pAa3MHOXKAasaChb B KOPHEBOH CHCTEMe.
Boabiioe 3Hauenne B 6opbbe ¢ 3THM ABJEHHEM M, CJeN0Ba-
TeJbHO, C pacnpocTpaHeHHeM HHdEKIHH HMeeT, TAK XKe Kak
H NMPH MOYBOYTOMJIEHHH, BBeJAeHHe ceBOOOOPOTOB H BHECEHHE
yao6penuil. OTcyTCcTBHE pacTeHHSi-XO35IHHA H COOTBETCTBYIO-
IIHX pacTHTEJbHbIX OCTATKOB NPH CMEHe KyJbTyp, a TakkKe
pasMHOXeHHe TMNOYBEeHHbIX AHTANOHHCTOB [PH BHECEHWH
VAOOpEeHHH NPHBOAMT K CHHXKEHHIO UHCJAEHHOCTH NATOreHOB
H O3JI0OPOBJEHHIO [MOJEH.

BEAKTEPHH-CHMBHMOHTBI B KOPHAX
BOBOBbLIX PACTEHMH

HexkoTopble MHKPOOPraHM3Mbl B XOJe 3BOJIOLUHH NPHOO-
pesiH crnocoOHOCTE Pa3MHOKATHCA He TOJABKO Ha MOBEpPXHO-
CTH KOpHEH, HO H MpOHHKaTh BHYTPb HX TKauei. [las cein-
CKOro xoasiiictBa HaubOJbLIKI NPAKTHUYECKHH HHTEpec npei-
cTaBagloT 6akTepuH, oTHocalHeca K poay Rhizobium. Dtu
6akTepHH NPOHHKAIOT B KOPHH O0OOBBIX pacTeHHit H cnocob-
Hbl B cHMOHO3€ ¢ HHMH CBSi3bIBATL rasoolpasHblil a30T BO3-
IyXa B TAKHX KOJIHYECTBaX, KOTOpbie MOJHOCTBIO obGecreuH-
BAIOT NOTPeGHOCTH pacTeHHd B ITOM 3JemeHTte, Bakrepun
BbI3LIBAIOT B MECTe CBOEro NpOHHKHOBEHHA VCHICHHOe meJe-
HHE KJIEeTOK KOPH#, B pe3dyabTare uero o6pasyiorca He6oJb-
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Puc. 10. KayOenbkH Ha KOpHAX coH (PoTo
B. Kypkaesa).

[IHe HAPOCTHI, HJH TaK Ha3biBaeMble K1YOeHbKH, KOTOpbIE
ABAAIOTCH MECTOM CKonJeHHsi Kay6eHbKOBBIX OaKkTepHi H B
KOTOPHIX NMPOTEKAeT XKH3HEAEATEJbHOCTh MOCHENHHX B Tede-
HHe BereTalHOHHOro nepuopa pactenuin (puc. 10).

Eue B NpouJIOM CTONETHH 3aMeuyeHo, YTO PAaCTeHHs Ce-
mMefictBa Go6oseix (ropox, ¢paconb, cos, KJIeBep, JIOLEpHA
H Ap.) OTAHYAIOTCSl OT PACTEHHH APYTHX ceMelcTB TeM, UTO
[AalT XopouHe ypoxkau 06e3 BHEeCEHHs a30THBIX yno6peHHi.
B 1886 r. Ieappureas u Buapdapr B OnbHTax ¢ ropoxom
4 OBCOM AOKA3aJH, UTO FOPOX XOpOWIO pacrer Ha necke Oes
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430Ta, B TO BpeMfi KakK OBeC B 3THX YCJOBHAX He pasBH-
Baercs. B BapHaHTax c noGaBiaeHHeM pasHBIX 103 a30Ta
OBEC pacTeT TeM Jyulle, yem GoJblile BHECEHO a30Ta, FOPOX
JKe INMOYTH He OT3bIBAeTCA Ha HaJlHUHe a3oTa B necke. B peayisb-
TaTe ITHX HCCAeJOBaHHH OB cAenaH BbIBOA, 4To 0060BbLIE
pacTeHHs MOTYT HCNOJIb30BATh AJ51 CBOEro MHTAHHUA a30T H3
armocepbl Gaarofaps HaAWYHIO cHMOHO3a ¢ GaKTepHsMH,
HaXoAfALIHMHCA B KJayOeHbKax,

B nocaenyioutee Bpemsas GakTepHH M3 KJAYGEHBKOB Gbljn
BblJleJIeHbl B UHCTYIO KYJbTYPY H NOApoGHO H3yueHbl. B MHO-
FOYHCJIEHHbIX CTAThfAX, 4 TAKXKe MOHOrpadHax ONMHCHIBAIOT-
CA HX (pU3MOJOTrHYeCKHe CBONCTBAa, pacnpocTpaHeHHe B
noyBax, pasBHTHe B KJyOeHbKax, B3aHMOOTHOUIEHHS C pac-
TeHHAMH, BJIHAHHEe HA ypoxa# u T. 4. (B. Il. U3apauanckuii,
1933; JI. M. Hopocuuckuii, 1965; E. H. Mumyctan w
B. K. lInavuukosa, 1968 u ap.).

JI. H. ITpaunmnnkoB B cBoell KHure «A30T B KH3HH pa-
creHHi H B 3emaelenun CCCP» (1945) npuBoauT nauubie,
NoKasblBaloliHe, 4TO MNPH XOPOIIEM YpoxKae MHOroJeTHHe
TpaBbl (KJeBep, JOUepHAa) MOryT HAKONHTb B XOPHMX H B
HajaseMHoli macce a0 150—300 ke asora Ha | ea exerogno
3a cuer atmoceprl, a oaHojseTHHe Go6oseie — g0 100 xe.
B nouse nocae muoroseTHHX 6060BBIX H3 3TOTO 430Ta OCTAET-
ca okoamo 80 k2, a mnocne omgHodeTHHx — 10—20 ke.
H. H. I1pAHHIIHHKOB CYHTAET, YTO Ja)Ke NPH BLICOKODPA3BH-
TOH a30THO-TYKOBOH MPOMBIIIVIEHHOCTH «OHOJOTHYECKHI»
a30T HHKOrJa He MOoTepfAeT CBOEro 3HauyeHus. JTOT asoT AB-
nsercd OecniatHeiM. OH He TOABKO oOecmeYHBAET MOBHI-
iweHHe ypoxkas OoO6OBBIX, HO OKasblBaeT H MocjefeHcTBHe
Ha ypoxai nociaefyiounx He6000BbiX KyJabTyp; B peayib-
TaTe MOA HHX TpebyeTcss BHOCHTb MEHbIUEe KOJHYECTBO MH-
HepaJbHBIX yA0OpeHHIl.

KaybenbkoBble 6aKTEepHH NMPOHHKAIOT B KOPHH PAaCTEHHI
W3 MOYBHI, TI€ OHH MOTYT CYIIECTBOBATh AJHTEJBHOE BpeMs
KaKk canpo(HThl, NofAo06HO KOpPHEBBIM H pH3ochepHbIM Oak-
TepuaM. JlokasaHo Ttakxke, 4TO KAyOeHbKOBble OakTepHH
crocoOHBl pa3MHOMKAaThCA, MHTAACh KOPHEBBIMH BbiJAEJeHHSA-
MH Hebo0oBBIX pacrteHHii. Tak, KaybeHbKoBbie OaKTepHH
KJeBepa aKTHBHO Pa3MHOXAJHCh Ha KOPHAX THMOQeeBKH,
pairpaca, OBCAHHIbI, BEIPALLEHHBIX B YCJOBHAX BOJHOH MO-
HoGaKTepHaJbHOH KyJabTyphl. MX KoaHYecTBO yBeJIHYHBA-
Jock ¢ 7-ro no l4-it penn B 10 pas. Okasanaoce, YTO 4acThb
Gaxrepuii cBA3aHa ¢ KOPHAMH OYEHb TECHO H YYHTHIBAETCH
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LfoaBpKO Mocae pacthHpanus nocaeanux (B. A. Mexpayne,
1963). .

" [lo MHOrMM NpH3HAaKaM KayGeHbKOBbie GaKTepHH CXOA-
" §bl C WIHPOKO pacnpocTpaHeHHBIMH B pu3oc(epe H Ha KOP-
uax Gaxrepusimu u3 rpynnsl Ps. radiobacter. Pagnobakrep
" 4acTO BHIAENSIETCS BMecTe C HHMH H3 TNOYBBI M Jlaxke M3
 KayOeHbKOB pACTeHHH, H ero OblBaeT TPpyAHO OTJAHYHTE OT
- kayGeHbKOBbIX OakTepuil Mo BHEWIHEMY BHAY KOJIOHHH Ha
. poGoBOM arape IOJ MHKPOCKONOM H Aaxe MO (PH3HOJOTH-
. yeCKHM CBOiicTBaM, NpOSBAAIOWIHMCS MPH pOCTe Ha PasHbIX
" puTaTeJbHBIX cpejax. B cBfA3H ¢ 3THM MOXHO NpeanoJa-
" raTh HaauuHe (QHJOreHeTHYeCKOro poJAcTBa MeXAYy Kay-
" GeHbKOBBIMH OaKTepHAMH H KODHEBbIMH OaKTepHAMH H3
~ ppynnbl paguoGaKTep.

. T. Il Yepnuk (1955) nompobno u3yynaa mopdosoriie-
. CKHEe, KyabTypaJbHbie H QH3HO/IOTHUECKHE CBOHCTBA 39 KyJib-
. Typ paamo6aKTepa, BbiA€JEHHbIX C KOPHEH JibHA H MIUEHH-
. upl. B pesyabrate 3TOr0 H3Y4YeHHsi BCe KY/bTYpHI OB1IH
. pasjeneHbl Ha 4 rpynnbl MO0 HX OTHOWIEHHIO K HCTOYHHKAM
~ yrJaepoja, asoTa H Mo CTeleHH BOCCTAHOBJEHHS HHTPATOB.
- Yacrp mTaMMOB BOCCTaHABJ/IHBAJA HHTPAThl A0 HHTPHTOB,
" yacTh BOCCTAHABJAHMBAaJa HMX /0 rasoo6pasHblX MPOAYKTOB,
" a ocTajbHble BOBCE HX He BOCCTAHABJHBAJH HJIH ACCHMMJIH-

. poBaau (nmotpebasiiu) Ges NMPOMEIKYTOYHOH CTajHH HHTPH-

~ 708. [To MopdooruueckHM H APYTHM CBOHCTBaM GaKTepHH
~ mepBOil M TpeTbell MOArPYyNI CTOSIH GAH3KO K (HTONATO-
~ renHniM Gaktepuam Ps. tumefaciens, Bbi3eiBalomuM sa-
~ GoseBaHMe TOMAaToOB, XOTSl OHH M He o0Jajajn crnocoGHO-
. cThio BBI3HIBaTh 0O6pasoBanHHe onyxoJed. Bakrepun BTOpOH
~ H uerBepToii moArpynn oGaajadH PsAOM NPH3HAKOB, 00-
.~ HHX ¢ K1yGeHbKOBBIMH OAaKTEpPHAMH, HO K1YGEHbKOB He 06-
- pasosmBann. KaybGenbkoBbie GakTepHH OTJAHYAJHCh OT pa-
- AHoOakrepa mo BHAY KOJIOHHH Ha arape (1o 4yBCTBHTEJBHO-
~ CTH K HajanuMio B cpeae ¢uroHunaos). Hanpumep, npu no-
- Gapuenun x GoGosomy arapy 200 me ranuna Ha 1 2 cpennl
ol KiayOeHbKOBble OaKTepHH He pacTyT, B TO BpeMs Kak pa-
~ AHobOakTep B 3THX YCJIOBHAX MNpPEKPACHO PAa3BHBALTCH.
S KanyGenbkoBbie GaKTepHH NpPeACTaBAAIOT co00H HeoLHO-
| '% pomnyio rpynny. Bo-nepBuiX, OHH pasjIHYaOTCS MO Crnocol-
. HOCTH BCTynaTh B CHMOHOTHYECKHEe OTHOIUNEHHS C PasyHy-
'~ HbIMH 6060BbIMH pacreHHsiMH. Tak, ompejfeNeHHbIH MWITaMM
Gakrepuit o6pasyeT KJAyOGeHbKH H aKTHBHO (PHKCHpPYeT asoT

. TONBKO C ONpEJeseHHBIM BHAOM HJIH rpynnofi Buaos 6060-
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BbIX pacTeHHH, Ha JPYrux e Buaax obGpasyer Gosee Mme.-
KHe KAyOeHbKH, B KOTOPBIX He MPOHCXOAHT 3aMETHOro Ha-
KONJeHHA a3o0Ta.

Jra cneundHyYHOCTL KAyOeHbKOBHIX OakTepuii He pac-
MpoCTpaHAeTCA Ha OTAeJbHble COpPTa OMAHOTO H TOro Xe
BHAa pacrenusi. Hanpumep, T. A. MeakymoBa (1957) wuc-
nbitana 138 wrammoB Gakrepuit Ha 20 coprax JIOUEpHB! M
floKasaJjia, 4YTO aKTHBHBIA IUITAMM INPOSBJSET CBOE CBOMCT-
BO HE3aBHCHMO OT COpTa, M3 KOTOporo oH BbiaesaeH. Kpowme
TOro, KaybenbkoBbie 6akrepud o0aagaioT pasHoit cnocobHo-
CTbIO NMPOHHKATL B KOpHH 0000BBIX pacTeHHH M 00pasoBbi-
BaTb Ha HHX KayOeHbKH. ITO CBOHCTBO OGaKTepuil HasbI-
BaeTcs BHPYJEHTHOCTbIO. 3aMe4YeHO, YTO BICOKOBHPY/IEHTHbIE
ﬁaKT‘EpHH HHOT' 14 H_EJIHI’DTCH MaJOAKTHBHBIMH, T. €. OHH Obl-
CTPO NMPOHHKAKOT B KOPHH, 00pasyloT 00/blIOe KOJHYECTBO
MeJKHX KJyOeHbKOB, KOTOpPhle OocTaloTcsi GecnoJiesHbIMH 415
pacrenuii. Takue OakTepHH BeAyT napasuTHYecKHi obpa3s
#u3Hu. H. M. Jlasapesa (1958) B onmiTax ¢ ropoxom, /io-
MHHOM H apaxHCOM YCTAaHOBHJA, YTO €C/JH HeaKTHBHble Dak-
TepHH ObicTpee aKTHBHBIX NMPOHHKHYT B pacTeHHE H BbLISOBYT
obpasoBanue KayOGeHbKOB, TO, HECMOTPA HA HaJHYHe B NOY-
Be aKTHBHBIX GakrepHii, pacreHHs OyAyT pa3BHBATLCA MJIOXO.

ManoakTuBHble KJyOeHbKOBbie OaKTepHH HOBOJLHO LLIH-
POKO pacnpocTpaHeHbl B mnouBax. Tak, B JIerkHX moysax
JlatBuu oGuapyxeno no 569 HeakTHBHBIX OGakTepHil KJe-
Bepa, a B NTHHHCTHLIX H CYTJHHHCTBIX — f0 20% ot obuero
KOJIHYecTBa. g

[Tocne noceBa 0000BLIX pacTeHHH KOJHYECTBO KAyOeHb-
KoBbiX Oakrepuili B nmouyBe o06biuHO Bo3pacrtaer. B nedTpans-
HBIX JAepHOBO-KapOOHATHHIX H OKY/JbTYPEHHBIX MAEPHOBO-
MOA30JIHCTHIX MOYBAX KOJHYECTBO KJyOeHbKOBLIX OakTepHi
KJeBepa JOCTHTaeT COTeH ThICAY H MHJJIHOHOB KJETOK B
I e. Topasngo MeHblllé HX B CHJbHOMOA30JHCTHIX, AEpHOBO-
raeeBblX H Topdannix moysax (A. J1. Kanuuabw, 1958).

Yro6bl o6GecneuynTh o0pasoBaHHe aKTHBHBIX K/yOeHbKOB
Ha KOpHAX O0o00OBbHIX pacTeHHH, CeMeHa nepes NOCEBOM
06pabaTLIBAOT TAKHMH CHELHaabHO OTOOpaHHbIMH H IIPOBe-
pPeHHBIMH 10 HX BJHMAHHIO HA YpOMKa# KyJbTypaMH KiyGeHb-
KOBbIX OakTepui, KOTOpbLle XOPOLIO NMPHXHBAIOTCA B KOpHe-
BOH 30He pacTeHHH H OBICTPO BHEAPANOTCA B KOPHH, OTJ/IH-
YalTCA BLICOKOH AKTHBHOCTLIO CHMOHOTHYECKOH (HKCAIMH
asora. [JoxasaHo, 4TO TOJbKO 3TH KyJbTypel obecrneydBal-
foT npubaBkn ypoxas (taba. 17).
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Tabanuwa 17

(AHHE HA YPOMKAH JONHHA OAKTEPHIAUMM CeMSIH AKTHBHBIMM
*,_.,.; THBHBLIMH KAYOeHbKOBLIMH OGakTepuamu (cpeanne AaHHbie
Ha cOCYHA H3 5 NOBTOpHOCTed)

(mo JI. M. Topocitckomy)

Ypowaii Gobon
Cuipofi mec Bec kay-
Bapuant onurta JeaeHoR KOAHM e~ Genbkon
MaccH (2) cTHO 2 (2)
e3 ﬁaHTepuaauHH N R 44 g 3,0 -
THBHBIE GaKTepHH . . . 44 6 5,7 3,0
gnie OGakTepuH . . . . 215 37 101,0 29
[nnnﬂan HOpMa) . - 207 23 48,0 —
o 'r {-

g
¥

~ JlanHble, npHBe/cHHbIe B Taba. 17, nokaswlBaloT, 4TO
.q; 3apakKeHHH pacTeHHIl aKTHBHLIMH M HeaKTHBHBIMH ‘Gak-
[epHsMH Bec KayOeHbKOB Obljl OJHHAKOB, OHAKO B BapHaH-
'f: HeaKTHBHBIMH OakTepusiMu npuOaBKH ypoxKas He no-
2HO M Ha0JI04a/10Ch a30THOE roJiofaHHe pacTeHHil. Ak-
HE BHBEIC KYJAbTYPbl MOJHOCTBLIO 00ecrney’/iiH pacTeHHa a30TOM,
Lp«ea;»,nuI::ra're yero ypo:KaH MOBBICHJCA MOYTH B D pas H
npeB3oue. ypoxail, MoJIyYeHHbIH MPH BHECEHHH MOJHOI
Mbl a30Ta.
A ﬂﬂﬂ HCIOJB30BaHHsl KJAYOeHbKOBLIX OaKkTepHit B mnpak-
'w.'-‘a.' CEJIbCKOro X03AHCTBa OakTepuu OOBIYHO BBIIEJSIOT H3
""-45 KJ1yO€HbKOB, B3fIThIX C KOpPHEH XOpOIIO PasBHTLIX
E{:TEHHﬁ B nepHoj OyTOHH3AaLHH HJH HayaJaa [BeTeHHA.
xaaanu 4yTO B 310 Bpemsa OakrepuH B KiayOGeHbKax o6.a-
10T HanboJbllell aKTHBHOCTbIO. AKTHBHbIE KYJbTYpPbl HC-
ONIL3YIOT JII5i NPHrOTOB/EHHS Npermapata HHTParHHa, Ko-
'-.u npeiacrasjaser coboit pacdacoBaHHY0 B OYTHIJIKH
er EPHIbHYIO MOYBY ¢ KaAyGeHbKoBbIMH Gakrepuamu. Hurpa-
TFHH TOTOBSIT C pa3HbIMH BHAaMH KJYOeHbKOBEIX OGakKTepHil,
eAHA3HAYECHHBIMH /ISl ONpE/e/ICHHBIX NEePeKPecTHO 3apa-
almuuxtﬂ GOBOBLIX paCTEHH].

- Cornacno cymecrsyiouieil KaaccHduKkalunu Bee KayOenb-
u Ible Oakrepuu peaarca Ha 11 rpynn no Bugam pacrenii,
€ KOTOPLIMH OHH BCTYNalOT B CHMOHOTHYECKHE OTHOLIEHMS:
— ropox, BHKa, Kopmosble 0oObi, ueueBHua, uyuna, Il —

aco.b, III-—-—CDH IV —monua u cepagenna, V—ﬂHrHa,
alll, apaxuc, \-’l—nyr VII — knesep, VIII — mouepna,
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AouHuK, Tpuraneana, IX —scnapuer, X —aaasenen, XI -
Kenras aKauHg.

[TpoH3BOACTBOM HHTpPATHHA 3aHHMAIOTCH CIeLHAbHble
gabopaTopun HAH 3aBojabl OakTepHaJbHBIX MNPENnaparos.
B mnacrosuee Bpema paspabaThiBaeTcsi NPOMBILIJEHHASs
TEXHOJIOTHS H3TOTOBJEHHSI CYXOTO HHTPArHHA, KOTOpPHIH Go-
nee TpaHcnoprabesien H yAoGeH AJA HMCNOAbL30BAHHA B Xo-
3AHCTBAX.

YeraHoBJeHo, 4TO B cpefiHeM npubaBku ypoxas 6o6o-
BbIX KYJbTYpP OT NPHMEHEHHS HHTpPArHHa cocTaBafT 15—
20%, a npH mnocesBe HOBBIX KYJAbTYP, KOTOpPble B JaHHOM
pafioHe He BO3Je/bLIBAJIHChH,— 3HAYHTENbHO GoJablue.

Hurparun BHOCAT BMecTe ¢ BBICEBA€MBIMH CE€MEHaMH,
MO3TOMY COAepKallHecsi B HeM AKTHBHble pachl Gakrtepuii
pPa3MHOXKAKTCA B 30He pacTyulel KOpHeBOH CHCTEMbl B Mac-
COBOM KOJIHYECTBE H BHEAPAIOTCA B KODHH paHee HMelo-
UIHXCS B MOYBe MeHee AKTHBHBIX KJAYOeHbKOBbIX OaKTepHil.



HEKOTOPBIE NMOJIE3HLIE CBOHUCTBA
NUOUTHBIX MMKPOOPITAHM3IMOB
M NYTH UX MCNONb3OBAHMA

MMKPOOPrAHM3Mbl KAK MNMPOAYLEHTSI
BMTAMMHOB M TETEPOAYKCHHA

.I'-?;Q_(b(bennnﬂnc'rh LONOJHHTEJbHOTO CcHAOXMeHHa pacTe-
HWii BHTAMHHAMH M aykcunamu. Bosnpmoe snavenne J1s
pOMena BelllecTB y PACTEHHil HMEIOT BHTAMHHBI, @ JUIA PO-
CTOBLIX NPOIECCOB — aYKCHHBI, HecmoTps Ha TO, 4TO H Te H
APYTHE CHHTE3UPYIOTCS CAMHMH DPacTeHHSIMH, nobaBoyHoe
cna0enye pacTeHuii THMH BelIECTBAMH yJAYULIAET HX pOCT
i pasputie. OGbLACHAETCA 9TO TEM, YTO NPH HEKOTOPHIX Y-
WIOBHAIX B pacTeHHAX HAKaMIHBACTCS HENLOCTATOUHOE KOJIH-
yectBo BuTamMuHOB # aykcunos. [Mo panmeiv K. E. Osuapo-
?_?%'__[1953}, Ha CHHTe3 BHTAMHHOB B pacrenusx OoJbiioe
BUIMAHNE OKA3bIBAIOT dakTopbl BHEIOHEN cpejbl: KJAUMaTHYE-
ckne ycaosns, YAoOpeHus, HalHUHe MHKPOSJEMEHTOB, KHC-
LmotHOCTH nouBbl K Ap. OueBHJHO, B psje cayuyaes MOTyT
(CKAaABIBATLCA TAKWE YCOBHS, KOT/a PACTeHHs, OCOOEHHO
B MoJ0JIoM Bo3pacTe, OyAyT HCNbITHIBATL HEAOCTATOK B BH-
ﬁ B pe3yJbTaTe 4ero ypoxkKai He JOCTHTHET TOro
| YPOBHSI, KaKOro OH MOr Obl JOCTHTHYTb NPH ONTHMAaJbHBIX
YCHOBHAX PasBHTHA.

" Jleficteurensto, 10. B. Pakurun n K. E. Osuapos
(1948), npumeHuB TpexXKpaTHOe ONPHLICKHBaHHE XJOM-
Mathnka 0,01%-HpiM pacTBOPOM HHKOTHHOBOM KHCJIOTEI, MO-
JVUHJIH VBeJHUeHHe ypoxkas B YCAOBHsX coBxosa B Taj-
ukckoit CCP na 15—209%. ITlpu 3amauuBaHHH CeMsH

|4|'i AT

KYKYpy3bl B pacTBOpe THAMHHA YPOXKai NMOYATKOB YBEJIHUH-

A

1‘ ga 96 y c 1 2a (I1. A. Bunacwxk, Il. 3. Jlucosan,
1951).

 O6paGoTka CceMsiH HEKOTOPHIX OBOUIHBIX H GOGOBHIX
i CTEHHII 3KCTPAKTOM M3 MOYeK JHMbl, OOraThiM pasHbBIMH
BHTaMHHAMH, TaKyKe NPHBOJHIA K MOBBIEHHIO YpoxKas Go-
Gos nua 44Y%, wmopkoBu—ia 31, cBekas—mna 30%
({Il. 1. Bayamanac, 1951). 3amaunBanue cemsaH canara B
0,019%-HoM pacTBOpe HHKOTHHOBOH KHCJIOTHI YBEJIHUHBAJO
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ero ypoxaii ¢ 8,03 no 18,23 xe na menanky 4 M2, a 3ama-
YyBaHHe CeMSH pelHca B PACTBOPaxX HHKOTHHOBON KHCJO-
Tbl, THaMHHa H pHOodJaBHHA, B3ATHIX B KOHIEHTpPaLH|
0,01%, noBeIlIa 10 YypoKail KOPHENJOXOB B MOJEBOM OMNEITe
na 35—449% (J1. A. Jliokosa, 1958, 1965).

Coraacro nabmwopennam JI. A. Iloasuckoi, A. K. Ho-
coba u K. E. Osuaposa (1963) Buramunst By u PP, Bue-
CeHHbIE B MOYBY, aCCHMHJIHPOBAJHCHL PACTEHHSIMH XJomyar-
HHKa, B pe3yJbTaTe 4Yero yBeJHUMBajach AJHHA KOpHeil.
3amMeTHOEe BJIHSIHHE HA ypoxKal 0OKasaJuo NpeAroceBHOe 3a-
MayMBaHHe CeMAH B pacTBOpax BHTAMHHOB COBMeCTO ¢ (hoc-
topom 1 azorom (KH:2POs; u NH4NO;) B KoHuenrpauuu no
100 se na 1 4. Tak, Bec cyxoil Macchl XJONYaTHHKA COPTa
2U3 cocraBua (B & Ha cocya): B kKoHTpose — 41,18, npu
3amMauHBaHHH B pacTBope BuTamuua B, — 45,5, B cmecu Bu-
tamuta B+ KH:PO, — 48,36, B pactBope Butamuua PP —
47,32, B cMecu Butamua PP+NH,;NO; — 65,47.

OnpbickuBaHHe paccaibl LUBETOB — METYHHH, TVIOKCHHHH,
asajiiH H LHHEepapHH — PacTBOPOM THAMHHA B KOHLEHTpa-
uu 10—20 m2 wHa 1 2 BoAbl CTHMYJAHpOBaJo oOpasoBaHue
HOBBIX JIHCThbeB H OYTOHOB H NpHBea0 K Oojee 06HJIbL-
nomy uperennio (I1.. H. baysmanac, II. M. ¥Ypberure,
1965).

Muoroync/iennble 1aHHble O 3HAYEHHH BHTAMHHOB B JKH3-
HH pacreHHil npHBoaaTcs B KHHrax K. E. Opuaposa (1958,
1964).

[eTrepoaykcun, WIH P-HHAOJHAYKCYcHAsi Kucaorta, obpa-
3YeTCHl B PACTEHHAX H B MHKPOOPraHH3MaX OKHCJHMTEJbHbIM
ne3aMHHHpOBaHHeM TpHNTodana (HHAOM-3-aJaHHHA) TpH
thepMmenTaTHBHOM oTwenaeHHH or Hero rpynn COOH
H NHe u nocaeayiouieM OKHCIEHHH OCTATOUHOTO TIpoO-
NYKTAa.

B naweil cTpaHe MCNBITAHHE HA PAacTEHHAX ACHCTBHA re-
TepoayKcHHa Havagaock ¢ 1937 r., korpa H. I'. Xomoguslii
NPOBOANI ONBITHI MO oOpaboTKe ceMAH OBCa rerepoayKcH-
HoM u Habmopan noseileHHe ypomxasa. P. X. Typeuxas
(1948, 1961) nmoayumna xopouwHit 3¢pQeKT no yKOpeHeHHIo
YepeHKOB MHOTOJIETHHX PpacTeHHil, a TakXe MNOBblUIeHHe
ypoxKas HEeKOTOPBIX OBOLIHLIX KYJAbLTYp npH obpaboTke Kop-
Hell paccajbl rerepoaykcuHoM. Takoil xe pesy/braTt Ha0ii0-
nanacsi u B onsitax M. A. Boakosa (1948), npu 3amauuBa-
HHH KOpHell paccajbl TOMATOB B FeTepoayKcHHe OH yCTaHO-
BHJI, YTO B MOJEBOM OmNbITE YpoXkKail MJ0A0B YBE/JIHYHICH Ha
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49% . TloBblmenne ypoxas caxapHOH CBeKJbl B NOJECBBIX
. YCJAOBHAX TNpPH NMpelinoceBHOM HaMayWBaHHH CEMAH B TeTe-
“poaykcuue Obl1o noayueHo T. A. JlanniaoBo# (1950) u ap.
. Tlocne BbigeseHHs rerepoaykcuHa, obpasyiomierocs B
" HeKOTOpbIX JKHBOTHBIX W PACTHTE/NbHBIX TKaHAX, HAUAIHCH
[OWCKH JPYTHX BeIlecTs, cnocOOHBIX NpPH MpPHMEHEHHHd HX B
| onpefie/eHHbIX KOHUEHTPAUHAX CTHMYJAHPOBATh (HHSHOJIOIH-
~ geckie npotecchl y pacrenuii. B KHHre nox penaxuuei Ty-
" gesa (1958) nepeuncasiorcs 34 pasqHUHBIX XHMHYECKHX CO-
* ejtuHeHus, 00/1aal0MHX TAKOil CMOCOOHOCTBIO; K HHM OTHO-
| eATCA TNPOM3BOAHBIE HHIOJHJIYKCYCHOH H HadTaaHHOBOH
 KHCJIOT, coelnHeHHs (deHoaa, npousBoiHbie 24-muxaopden-
*oKcHyKCycHoit KucaoTet W Ap. B sroil kHHre obobmaercs
%EE)]IHT CIIA no HCNOAL3OBAHHWIO B CENbLCKOM XO3fHCTBE CTH-
~ MyJATOPOB /IS Pas/HYHBIX UeJel: yCKOpeHHs KopHeobpa-
. 30BaHusi, yrnpas/jeHus InpoueccaMH IBeTeHHd H maoaoobpa-
| 30BaHHf, MpEXyNpexaeHns NpeaybopouHOro onaieHus Imio-
- 0B, 115l 3a/lep:KKH NpopacTanus Kaprtodensa H KOpPHEmnIo-
- JI0OB, a TakKe B COOTBETCTBYIOILHX KOHLEeHTpauHax Kak
~ cpencra GopsObt ¢ copusikamu. JI. B. Memnukuit (1965)
. [PHBOAHT NPHMEPbI HCMOJNb30BAHHA (DH3HONOTHUECKH AKTHB-
. HBIX BeLIeCTB — METHJIOBOro 3(pupa B-nadTHAYKCYCHON KHC-
~ JIOTHl W THJApasHja MajJeHHOBOH KHCJOTHI IJIsi MPEeAynpex-
j _‘-’HHH npopacTaHus Kaprtodesss u OBOLIEH NpH XpaHEHHH.
' B npupoanoii 06CcTaHOBKE €CTECTBEHHLIM JOMONHHTE/b-
. HBIM HCTOYHHKOM BHTAMHHOB M ayKCHHOB ISl pacTeHHH f1B-
- JSI0TCA MOYBa H MHKpO(dI0pA, o6uTaloNlaa HA MOBEPXHOCTH
| KOpHeil M HaJ3eMHbIX OPTaHOB pacTeHHii. B nouse BHTAMH-
. Hbl H ayKCHHbI HAKAIIHBAIOTCH Gaarofaps nonajialoumiuM B
| Hee PACTHTE/NbHBIM H JKHBOTHBIM OCTATKaM, a TakKiKe B pe-
. 3yJabTaTe IKH3HeesiTeJbHOCTH NMOYBEHHOH MHKPOQJIOPHI.
. B cepoit Jecuoii nouse JIpBoBCKO# 06aacTi 0GHAPYKEHO
. (B mKe na | ke nousw): Guotuna — 0,7, puGodnapnua —4,
" mukoruxoBoil kucaorsl — 230 (I. M. Ilasnosckuii, 1954).
- Ilo nanEbiM  pasHbIX HecJemnoBaTesei, NpHBeIeHHbIM
" H. A. KpacuasuukoBmim (1958), comepxurcsi (B MKe Ha
"~ | ke nousw): tuamuna—0,29—1,93, puGodaasuHa —
. 900—980, GuoTHHAa — 23—62, BuramMuHHa Bjp— 0,2—1.5.

~ Kpome BHTaMHHOB, B ToYBe 0OHAPYXKEHbI ayKCHHBI. Co-
| JlepkaHue HX, TAK e KaK # BHTaMHHOB, BECbMa PasN4HO
W 3aBHCHT OT THNA MOuYBbl, yA0OpeHHii H APYTHX YCJIOBHI.
~ Ono MoOXeT KoaeGaTbest OT AECATBIX JOJeiH MHKpOrpaMMa
{ coten mukporpammos ua | ke mouswt (J. Hubert, 1946).

|
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CywHocTp AefCTBHS CTHMYJHPYIOLLHX BellecTs Ha pa-
crennd. [Ipupojaa HeHCTBHA CTHMYJHPYIOIIHX BeLIeCTB Ha
pacTeHHsl MOKa ellle HEJOCTATOYHO HM3yueHa, XOTS HMeeTcs
psx pabor, cneuHanbHO NOCBALIEHHBIX BHISCHEHHIO 3TOro
BOMmpoca.

Muorne 3apyGexHble yUeHble pasleNflOT BCE BEIlLeCT-
Ba, HeoOXoaAuMble /151 pacTeHHi, Ha 2 NPpUHUMNHAJBLHO pas-
JHYHBIE TPYIMNbLI: NHTaTeJdbHBIE H peryaupyiomue. OmgHako
O. B. Pakutun (1953) cuuraer, 4To HET OCHOBAHHH /A
TAKOro JleJIeHHsi, TaK KaK HH BHTAMHHBI, HH aVKCHHBI HE fB-
AAI0TCA cneuudHYECKHMH BeLIeCTBAMH pOCTa, NMOCKOJbKY
OHH HapaAy ¢ JAPYTHMH BellecTBAMH Y4YacTBYIOT B OHOXH-
MHYECKHX peakuHsaX, KOTopble NpoHcXoaaT B Kiaerkax. Onu
TaK Ke HeoOXOAMMBI AJA HOPMAaJbHOIl JXH3HEAEATEILHOCTH
OpraHu3aMa, Kak yrjeBoibl, OeJKH H ApYyrue BellecTBa, HC-
noJab3yeMble B OOJBIIHX KOHIEHTpauHAX. TeMm He MeHee
NPHCYTCTBHE BHTAMHHOB HJIH AYKCHHOB B TKaHAX B HHY-
TOXKHBIX KOHUEHTpPAUHAX YKa3plBaeT HAa KaTaJdHTHUECKHIl
xapakrep ux paeficrsus, IlostoMy nelicTBHe CTHMYJISTOPOB
MOXKHO paccMaTpuBaTh KaK HHTeHCH(MHKALHIO HOPMAaJbHO
HAYIIHX B pacTeHusX npoueccos obMeHa BelllecTB, Tak Kak
AKTHBHpOBaHue OHOXMMHUECKHX TpeBpallleHHH BeIecTB
NPOUCXOJHT B TeX Yy4acTKax, KoTopeie o0oramalorcs CTH-
MYJAATOPAMH.

Mayyas cylmHOCTb JAeHCTBHATETepoayKCHHa Ha pa-
CTEHHH, HCCIeJOoBATEJH DﬁpETHJIH BHHMaHHe Ha TO, 4YTO
KJaeTikH, oforalieHHbIe 3THM BellecTBOM, CTAHOBATCS KakK Obl
HEeHTPAMH MNPHTAMEHHS BOIAbLI H TNMHTATEJbHBIX BelleCTB H3
APYrHX YacTed pacTeHHs, a ecau obpaboTaHel LEJTHKOM OT-
Pe3KH pacTeHHHd MHJAH CceMeHa, TO MOCTYIJIEHHe BeLIeCTB
ycHAHBaercs H M3 BHemHe#i cpeawl. Ilpn o6pabotke rere-
poayKCHHOM HHIKHHX YacTeil yepeHKoB dhacoau Habaogalics
NMPHTOK K HHM NHTATEJbHBIX BELIECTB H3 BEepXHHX uacTel
(Stuart, 1938). Hcnoavsys ato wabmiogenue, P. X. Typei-
kag (1947) paspaGorana MeToA onpejeneHHs HaJHUYHS re-
TeépOayKCHHa B pacTBOpe IO YCHJIEHHI0O KopHeoOpas3oBaHHS
y UepeHKOB ¢aco.

[lepepacnpenenenne nuTaTesbHbIX BElLECTB BHYTPH pa-
CTeHHS NOJA BAHAHHeM 006pabOTKH OTAeJAbHBIX ero wvacrtei
CTHMYyJiTOpaMu OblI0 nmoATBepxAeHo paloramMu psaaa Hc-
eaefoBareseii. Tak, npu OnNpLICKHBAHHH IJIOAOBHIX BETOK
TOMaToB 2,4-nuxa0pdeHoKcHyKeycHOll kHemoroli (10 me na
| 2 Boaw) HaGmiofanocy ypeqnuerue Beca naofos ¢ 37 go
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82 u Hapsiy ¢ 3TMM CHHXKaJcs Bec AHCTbEB ¢ 48 no 27 e
)Meé TOro, B JIHCTbAX YMEHbIUAJOCh COJAEpKaHHe 30JIbi,
2,05 1 asora (H. M. fkywkuna, 1949). [Ipu DﬁpaﬁDTI{E
'“e HX KOHILOB YepeHKOB psfjia JApeBecHHIX MOPOJ CTHMY-
_"'E'r pamu TakxKe Obllo O6GHapyKeHo nepejBHKeHHe MHTa-
bHbIX BellecTB K O0pabOTaHHbLIM y4acTKam, MPH 3TOM
|.E HEEGILHH OTTOK CaxapoB H3 JHCTbeéB H YMeHbIIE€HHE B
1-, iX xJopoduaaa, a TakkKe YCHJAEHHE POCTa KOPEHIKOB Ha
paﬁuraHme yuactkax (P. X. Typeukas, 1955). B mnpo-
‘llecce YKOpeHeHHsl YePeHKOB BHIIHH, 06pabOTaHHbIX reTepo-
| AYKCHHOM, TPOHCXOIHT OTTOK Aa30THCTHIX COE/IMHEHHH H3
JIHCTBEB M BEPXHHX MEXOYS/IHH K HHIKHHM MEKIO0Y3/HAM.
CopepxaHue asora B JHCTbAX YyMeHbLIAeTCS H COCTAB-
JAferT (B NpoleHTax K CyXOMy BellecTBy) B KoHTpose 2,48,
_ m’repuayucﬂﬂnm—Qﬂﬁ B HHXKHHX MeX0Yy3J/IHsX, Hauﬁu-
_;,1; oT, oHO Bospacraer ¢ 1,32% B kourpose o 1,53% crere-
nayxcuﬂnm To xe nabGaopaerca ¢ 30JbHLIMH 3JIEMeHTa-
j‘ M 1 dochopHBIMH COCMHEHHAMH, KOTOpbIe MepeBHraioT-
| e5l M3 BEDXHHX yacTell YEPEHKOB K HX HHMKHUM MEXA0Y3JHsM,
.-,'lf ﬁpaﬁnTaHHuM rerepoaykciiom (H. WM. Skymkuna wu
. C. Opaenn, 19506).
. Ilepeasuixenne BellecTs B pacTeHHAX npH o6paboTKe MX
THMYJIATOPaMH pOCTa ONpedeaseTcss TeMH JKe NpHYHHAMH,
' KOTOpble YCTAHOBJIEHbl IPH H3YVUE€HHH MepeABHIKEeHHs MJa-
--"!if!.‘!{*-- YecKHX Beulects nmo crebuaio, T. €. ycraHoBjaeHa merabo-
H"u THYECKas NMPHPOJAa 3TOrO fABJEHHS H ero ces3b ¢ Metabo-
Iﬁr 3MOM NPOBOAAIIAX H NOTPeGIAIONIHX TKaHel.
. '~'* B paborax A. JI. Kypcanoea u M. H. 3anpomeroBa
”[1951) MOKAa3aHO, YTO BellecTBa JABHMKYTCH MO PACTEHHIO
‘:, C TPaHCHHPALHOHHBIM TOKOM BOAbI, a4 MO NPOTOIJIA3Me
| KyIeTOK. JTO JIBHIKeHHe HJeT B Ty CTOPOHY, Tle pacrno/okKe-
111& TKAHH C YCHJeHHOli cnocoOHOCTbIO afcopOGHpOBaATh HJIH
.|'rr' ﬂI‘JI-DU.I,ﬂTh MOJIEKY/J/IbI BeIllecTB4d. THI{ HH.IIPHMEP, npu no-
~ TPYXEHHH OTPEe3KOB crebJieil muIeHHLbl ¢ KOJAOCOM (AJHHOM
' 33 cea) B 0,0%-ublit pacTBOp acmaparHHa o0KasaJjoch, 4TO
| Eynce yepes 30 MHHYT 849, acmaparHHa cocpenoTOYHBAJOCH
=', 'lt'"‘ cemeHax H Ttoabko 0,3% ocraBajsock B HHIKHeH 4YacTH
j‘.‘.‘l‘eﬁnﬂ Ckopoctb mepeiBHIKEHHsI acnaparuHa cocrabJsJia
| "'?"iill'i CM B Yac, 4TO 3HAYHTENbHO MNMPEBBIIAJO0 BO3MOIKHYIO
I_."-,."e;_:L nepeiBH¥eHHs BOMABI IPH JAaHHOM CEYEHHH CHTO-
e nmmx TpyOOK.
- Ilpn npumenenun CY ana H3yueHHs TPAHCMOPTHPOBKH
acTHYECKHX BellecTB ObIIO YCTAHOB/AEHO, UTO HA MyTH Ie-
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peaBHKeHHsT BellecTs (caxapoB H aMHHOKHCAOT) peakiluy
CHHTE3a CBejleHbl K MHHHMYMY. TpaHCHOpPTHPOBKA MOJIEKY.
OCYLIECTBJSCTCA B HENOCPEACTBEHHOM KOHTAaKTe C BBITAHY-
TBIMH B NPOAOJBHOM HaMpaBJeHHH IHTOMNJa3MaTHUYECKHMH
TAXAaMH, KOTOpbie MPOHHKAIOT 4Yepe3 MOophl H3 KJEeTKH B
KaeTky. IlpoAykTbl nepBHYHOro CHHTE3a a30THCTBIX Be-
ILIeCTB B KOPHAX — aMHHOKHCJOTBI H aMHAbl — ABHXKYTCHA
"B BOCXOHfILlEM HanpaBJ€HHH, B OCHOBHOM MO KCHJeMe
(A. JI. Kypcanos, 1967).

Takum o6pasom, B Hacrodllee Bpems [AOKasaHo, UTO
JIBHKECHHe BeLlecTB CBA3aHO C aKTHBHOH (YHKIHEH MNpOTO-
naa3Mbl. A ec/IH 3TO TaK, TO OHO AOJKHO OBITb CBS3aHO H
¢ AblXaHHeM KJaetok, [lefdcTBHTe/NbHO, CNOCOOHOCTH PacTH-
TeJIbHBIX TKaHeH afacopOHpoBaThL OpraHHYecKHe BellecTBa
gaMeTHO ocsnabGeBaeT NMPH HejocTaTke KHcaopoxa. Okasa-
JOChb, YTO NpPH NPOHUKHOBEHHH pA3/HYHBIX OPraHHYECKHX
BEIIleCTB B KJeTKH B030y:Kaaercs [IOMNOJHHTEIbHOE JblXa-
HHE, KOTOpOe CTAHOBHTCH HCTOYHHKOM 3HEPrHH, HeoOXOHH-
Mol kaetkaMm aas aiacop6unu BemectB (A. JI. Kypcanos,
H. KprokoBa u I[. Cegenxo, 1948). C 370ii TOUKH 3peHHA
HHTEepeCHbl 3SKCNEePHMEHTbl, KOTOPHIMH OBIIO YCTAHOBJIEHO
3aMeTHOe yBeJHYeHHe HHTeHCHBHOCTH AbIXaHHS KJIETOK Ha
yyacTKax pacreHusi, o6padoTaHHLIX CTHMYJHPYIOUIMMH Be-
[IeCTBAMH. _

CpaBHHBasach HHTEHCHBHOCTb JAblxaHHsa (B #e COy) #
HakonJjeHue raukokosaa (B me N) y oO6paboTaHHBIX rerepo-
ayKcHHOM W HeoGpaGoTaHHBIX OTPE3KOB 3THOJHPOBAHHBIX
crebaeit ropoxa. Oxkasanock, 4yTo y 06biuHEIX (HeoOpabGoTaH-
HBIX) crebJeil HHTEHCHBHOCTb JIbIXaHHA B BepXHeH 4YacTH
Bhillle 110 cpaBHeHHIo ¢ HHxkHeH (0,8 e nportus 0,3 #2) ; aToMy
COOTBETCTBYeT H HakKoOmjeHHe TIJaHKoKoaa — 5,6 mM2 BBepxy
u 2,0 e Buu3y. B Tom cayuae, Korja HHXHHe YacCTH OTpe3-
KOB crelssi ObljiH NpeiBapHTe/]bHO BBIEPIKAHEI B pacTBope
rerepoaykciHa, HaKoIUIeHHe TIJIHKOKOJa TMPOHCXOAHJIO B
3THX 00paGoTaHHLIX yyacTKax H cocrasasiio 7,8 me.

HaubGoJsiee BeposiTHO BJAHSIHHE CTHMYJ/IATOPOB Ha bIXaHHe
yepes epMeHTAaTHBHBIN anmnapart H, B YaCTHOCTH, Hepes3 1o-
BollIeHHe AKTHBHOCTH (hochopHAHPYIOMHX (EepMEeHTOB, YTO
nokassiBaercs HakomnjendeMm POz B OnphbiCHYTHIX reTepo-
aykcunom wuactax pacrenns (H. M. SIkymkana, 1951).
B pa6ore B. ®. Bepsusiosa u JI. B. Pynkosoit (1959) npu-
BOASITCSl JAaHHbIe, MOATBepKalollHe BJHSAHHE rerepoayKcH-
Ha HAa MOBBLILIEHHe HHTEHCHBHOCTH AbIXaHHsA KiaeTok. Tak,
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j TEHCHBHOCTb JbIXaHHA B HHIKHHX vacTAX crebiell yepeH-
koB daconn (B me COp na 100 2 cyxoro Beutecrsa 3a uac)
I yepes 1 e y HeoGpabGorannbix — 94, y obpabo-
EHHJ-; rerepoaykciiom — 145, wuepes 3 aus — cooTBeT-
neHHﬂ 151 u 209, uepes 5 aueit — 149 u 278. ApTopbl He-
al0T BLIBOJ, UTO B pe3yJabTaTe MMOBBLIIIEHHA HHTEHCHBHOCTH
m sXaHHS ocBoDOXK/AaeTcs 3HAYHTEJbHOE KOJHYeCTBO 3HEp-
Wi, Gaarofaps ueMy YCHAHBAIOTCA CHHTETHUECKHe NPOLed-
, pHBOASALIHE Y nﬁpaﬁmalmmx CTHMYJSITOPOM YepeHKOB
: .HHTEH{:HEHDM}F KOpHeoOpas3oBaHHIO.

 3amauHBaHHe CeMsH CaXapHOil CBEK/Ibl B IeTepoayKcH-
' {e NPHBEJO K MOBBIILIEHHIO YPOoXKas B MOJeBbiX YCJAOBHAX Ha
- 199%. Ilpu stom nabaiofanoch noseireHHe (orocunTesa M
;hﬂTeHcHEHm:TH AbIXaHHST y JIHCTbEB pacTeHHil, BbIPOCIIHX
 H3 CeMfH, nﬁpaﬂnTaHHHx rerepoaykcuHom. Hanpumep, sa
- 3 waca npHpoCT JIHCTOBOH NMOBEPXHOCTH (B #2 Ha | M%) co-
craBasa: 28 wionsi B Koutpoae — 7,63, B onmte — 11,54,
": Hioas — cooTBeTcTBeNHO 6,10 U 10,68. [Tox BausHHeM pa-
T TBOpPA reTepoayKCHHA B CeMEHAaX CBEK/bl MOBLIIAJIACH K-
maﬂuc'rh (hepMeHTa aCKOPOHHOKCHAA3BLI B TOM Cclyuae, ec/H
- oHa Obwia ocnabsieHa H3-3a HEJOCTATKA Me/H. H3BecTHO,
fmn 3TOT (pepMeHT Hrpaer GOJbLIYIO PoJb B mpoleccax MAbi-
~ XaHus pacTeHuil, TaK KaK KaTaJH3HPYyeT OKHCJIHTE/IbHO-BOC-
TAHOBHTE/bHbIE TMpeBpalleHHsi acKOPOHHOBOH  KHCJIOTHI
' {‘P A. Augpeesa u M. U. lllernnuna, 1956).

- Ha ocnosanuu npuaenennblx BhIIIE MAHHBIX MOYKHO CYH-
‘aTh B HAcTOsllee BpPeMsi YCTAHOBJIGHHBIM, 4TO HEHCTBHE
remepnaymcaﬂa CBOAMTCH K YCHJEHHIO TipoleccoB oOMeHa B
. peay/bTaTe YCHJEHHs /biXaHHS M TONVIOUIEHH7A BELIECTB
.j,'i' eTKaMH.

_j JHauCHHEe BHTAMHHOB B XKH3HELEATEJAbHOCTH BCAKO-
% l‘ﬂ JKHBOTO OpraHu3Ma, B TOM 4YHC/Ie M PacTeHHH, Ype3Bbi-
yaiiHo BeJHKO, HECMOTpPA HA TO, YTO TPeOyloTCA OHH B He-
| 3HauymTeNbHBIX KoJuuecTBax. De3 BHTAMHHOB HEeBO3MOXKeH
‘Hﬂpmanb}mu o6MeH BelecTB. XHMH3M MpPOLECCOB, MpPOTe-
| @:ammnx ¢ yuyacTHEM BHTAMHHOB B pacTeHH:X, nofApobHO
—',r«' paccmorpen B monorpagun B. J1. Kperosuua (1964), a ux
r-‘- - POJIb B JKH3HH pacrenuit ocseuiena B kuurax K. E. anapu-
~ Ba (1958, 1964). Buramunbl BXOAAT B COCTaB (repMeHTOB,
| KOTopbie KATaqH3HDPYIOT JKH3HEHHO BaKHble TPOIECCH,
" NpoHCXOAsUIHe B PACTHTEJIbHOM OpraHH3Me: CHHTE3 piia
A hﬁﬂlﬁCTB H YCBOeHHE MX H3 OKPYKalolleil cpebl, o6pasoBa-
l' "HHe H TnpeBpalleHHe aMHHOKHCJIOT, OKHCAHTEIbHO-BOCCTAHO-
"-"v ) 105
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BHTE/IbHbIE TNPOLECCHl, JeKalllie B OCHOBe Mpollecca AblXa-
HHsl, QoTocHHTE3, MPOLeCce OMJOAOTBOPEHHA pAaCTEHHIA.

Tak, nanpuMep, ydyactie ButaMuHoB Bg, PP, C u Guo-
THHA B MOIJIOLEHHH H NpeBpalleHHH a30Ta COCTOHT B TOM,
YTO OHH BXOMAT B COCTaB (PEPMEHTOB, KaTaJH3HPYIOUIHX
Mpolecchl, MPOHCXOAALIHEe B KOPHEBOH CHCTeMe MpH OHOCHH-
Teé3e aMHHOKHCIOT H3 KETOKHCJOT H aMMOHMIIHOro asora,
ITH BHTAMHHBI MrpalOT BaXKHYIO PoJib B pPAde NPOLECCOB
oOMeHa a30THCTHIX BEUIECTB, 4 TAKXKe B HAKOMJEHHH HX B
cemeHax. Hukorunnopas xucaora (PP) yuacrtByer B Boc-
CTAHOBHTEJLHOM AMHHHPOBAHMH, T. €. o0pasoBaHHH aMHu-
HOKHCJIOT NpHCOeJHHeHHeM aMMHaKa K KeTOKHCJI0TaM,
nupuaokcHu e (Bg) B BHe ero npou3sojinoro dochonupu-
JOKCHHA — B peakuHax paclielyieHus aMHHOKHCJIOT H B pe-
AKIHSAX NepeaMHHHPOBAHHA, ONpeAeAIOlHX mnpouecchl 00-
pasoBaHHsl H NpeBpalleHHsi aMHHOKHCJIOT H YCBOEHHSI a30-
ra. OTcioaa caeayer, 4TO HeAOCTATOK BHTAMHHOB B KOPHAX
MOXKET NPHBECTH K 3aJlepiKKe Mpolecca YCBOEHHSl PACTEHH-
€M COeJHHEHHH a3oTa M HMX JAaJbHEHINHX MNpeBpalleHHH B
fenKoBble BellecTBa.

Butamuusl By u By yuacTByloT B peakuusax, npH KoTo-
peix o6pasylorcst pocdopHble coeantenus, 6oraTbhie SHEPTH-
eil, HanpuMmep auetrHadochar, NOJYUAOULHICA NPHCOELHHE-
HHEM aleTajblernjia K HeopraHuueckoMmy docdarty. B onbi-
tax K. E. Opuaposa (1965) noayueHo sameTHOe BJIHAHHE
BHTAMHHOB Ha YycBoeHue (ocopa pacTeHHAMH.

HayuenHe npespaieHHil NOrJoneHHOH pacTeHHAMH  yrJie-
KHCJIOTHI NPHBEJIO HCCAEAOBAaTeNeéd K BHIBOAY, YTO BOC-
CTAHOBJEHHE YIVIEKHCAOTH JI0 YIVIeBOAOB H pasjHyHBIX MPO-
MeKYTOYHbIX MPOAYKTOB NPOHCXOAHT MPH Y4YacTHH KO3IH3H-
MoB M GoraTbix 3Heprueil ocdopHbix coeinneHHii. B uacr-
HOCTH, BajKHas poJb NpHHaAAexHuT B-kapOokcHJaase, B CO-
cTap KOTOpO# BXOJAHT BHTaMHH B, a Taxike Kojaeruapase,
B peakuHsiX ¢ KOTOpPOH Y4YaCTBYeT HHKOTHHOBAS KHCJOTA.
B xaopomsactax B 3HAYHTEJbHOM KOJIHYECTBE 0OHApy»eHbl
THAMHH, HHKOTHHOBasi Kucuaora, puGodaasun, Butamun C.

[To panusim K. E. OuapoBa, noikopMKa pacTeHHH BH-
ramaiamu By u PP noebiaga cofepiKande xjaopoguana B
JACTBAX M YCHAMBAJa MHTEHCHBHOCTb (oTtocuHTesa. Ilpwu
npopacTaHHH CeMsAH XJONn4YaTHHKA, obpaGorannpix 0,01%-
HLIMH PacTBOPAMH THAMHHA H HHKOTHHOBOH KHCJOTHI, B

HHX MOBLIIAJach aKTHBHOCTbL psfa ¢epmentoB. Tak, Ha
3 5-if IeHb OHA COCTABAAAA (B OTHOCHTENbHBIX €/IHHHIAX):
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0
kdranasbl B KoHTpoJe — 6,8, ¢ puramuHaMu — 8,1—9,1, no-
auernonokenass coorsercrsenio — 1,3 u o 1,6—1,8, nep-
okeunasel — 21,3 u 21,7—219, nporeassi—7,0 u 16,3—
17,59 (J1. A. Tloasuckas, A. K. Hocos, K. E. OBuyapos,
1Y04a).
'5;:- Takum obpasom, oAHa U3 MOJE3HLIX PyHKUHH MHKpoOd.IO-
" pbl, o0uTalONUlell B KOHTAaKTe ¢ PACTeHHAMH,— 3TO €e CHO-
| cOOHOCTL CHHTE3HPOBATL H BHIAEAATH B CPeAy BHTAMHHBI H
| reTepoayKcHH — JONOJNHHTEAbHbI HCTOYHHK ITHX BelLecTB
| I pacTeHHH.
~ PacnpoctpaneHne MHKPOOPraHH3MOB — MNPOAYUEHTOB BH-
| TAMHHOB M TeTepOayKCHHa — B NoYBe W B pu3ocdepe pa-
crenmit. TTo mpubansutenbhbiM nofcueram M. H. Meiicens
| MUHKPOOPraHH3Mbl B TeYCHHe roja MOryT CHHTE3HpPOBaTbL Ha
~ 1 ea naxotHoro cqoa noussl Ao 400 2 THamkHa, 30 2 MHPH-
’;"EGH_EHHa u 1000 2 HUKOTHHOBOM KHCJAOTHI.
.\ Bwino 3ameveHo, uto B pH3ocepe pacreHuil, a Takike
B yaoOpeHHbIX M OoraTelX OpPraHHYecKHM BeEIeCTBOM MOY-
| Bax, rie KOJHYeCTBO MHKPOOPTaHH3MOB 3HAUNTENBHO G0Jb-
e, obuapyxuBawTcess H GOJbIIHE KOJHYECTBA BHTAMHHOB.
" Hanpumep, B 1 ke noussi B MockoBckoit obiacTh B pH30-
" epepe nmenuibl HaxoAuan tHamuua — 10 mke, a BHe pH3O-
" edepnt — 1,2 mke; puGodaasuna — 150 mxz B pHsochepe
S 25 mre BHe ee; OHOTHHA — COOTBETCTBEHHO 35 u 3 MKe.
B 100 2 pusocdepHoit mouBnl TaGaka oOHapy#eno 10—
15 mke TwamuHa, a BHe puaochepbl —1,5—4,0 mKe
" (H. A. Kpacusabunkos, 1952, 1958).
' CnocoBHOCTb MOYBEHHBIX MHKPOOPraHH3MOB CHHTE3HPO-
| Barhb CTHMYJHpYIOlUIME POCT pacTeHHil BeulecTBa (BHTAMH-
. HBl H reTepoaykcHH), a TaKiKe pacnpocTpaHeHHe 3THX MHK-
:upraﬂuamnﬂ B Nnoyse H B puzochepe pacTeHuil NPHBIEK/IH
\ Bunmanne nccaefosarenein. C 1924 r. Geura wauara pa-
¢ Gora 1Mo M3YYeHHIO CMOCOGHOCTH MOUYBEHHBIX OakTepuil 00-
| pasoBLIBATH POCTOBble BellecTBA THNA aykcuHoB. BHauaae
' Obiii0 obHapyxkeno 11 BugoB — Bact, xylinum, Bact. radio-
" bacter, Bact. denitrificans, Bact. coli, Bac, mycoides, Bac.
* subtilis, Bac. vulgatus, Prot. vulgaris, Myc. lacticolum,
. Myc. album, o6aapatoumux 3toit cnocobHocteio (P. Boy-
* sen-Yensen, 1931). 3atem Gbl1a ycTaHoB/€Ha CNOCOGHOCTL
' 06pasoBuiBaTh ayKcHHB! emle 16 BuaaMH nouBEHHBIX GaKTe-
| pHil, npuueM 3TO CBOHCTBO He OBLIO CBA3AHO C HX CHCTeMa-
| THUYECKHM MOJIOXeHHeM H 3HaunTe]bHO BapbHpoBajo. Buus-
| Kie BHABI H jake WTAMMbl OAHOTO H TOFO e BH/A CHIBHO
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pasauYaaich MO HHTEHCHBHOCTH 0GpasoBanus aykenua. Han-
foJiee 3HEPrHYHBIMM OPOAYUEHTAMH ayKcuHa B pH3ochepe
okaszaanck Azotobacter chroococcum, Myc. album n Heko-
topeie mwrtammel Ps. fluorescens (E. M. Pasununina, 1938).

Henbitanue 150 KyabTyp MOYBeHHBIX MHKPOOPraHH3MOB
Ha ux cnocobHocTs 00pasoBaTh reTrepoaykKCHH [10Kasao,
uyto 3 HHUX 99 Kyabtyp, wau 77%, obraganau 3THM CBOHCT-
oM. M3 Bcex npoBepeHHLIX MITaAMMOB aKTHHOMHILETOB ayK-
cun obpasoBaaun 669, u3z mpowxkeit —46%, 3 rpamorpH-
nateabHbix Oaktepuit —79%, M3 TrpaMIoONOKHTENbHBIX —
73% u u3 KokkoB — 83Y%. He Bce KyabTyphl GblIH Cnoco0-
Hbl CHHTE3HPOBaTb AYKCHH I[IPH pOCTe Ha CHHTETHUECKOH
cpefe, OYeBHAHO, UM HeoOXOAHM OBl TpHNTO(AH KaK npemu-
HIeCTBEHHHK HHJIOJHIYKCYCHOH KHMCJOTBEI, KOTOPLII OHH He
cnocobunt Oblin cuuteanpoBath (Y. Roberts, E. Roberts,
1939).

HeficrBurennbHo, 661710 NoKas3aHo, uto o0Opa3oBaHHe rere-
poaykcHHa asorobakTepoM MOMHO YCHJAHThL JoOaBjieHHEM K
cpeae Tpuntoana M MuKponeMmeHToB. CHHTE3 rerepoayk-
CHHa a30To0aKTepoOM YCHJAHBAJCH TAKKe B NPHCYTCTBHH ApY-
rHX MHKpoOpraiusaMoB, oOpasyiouux tpunrodan. Hanpu-
Mep, Ha uallKe ¢ YHCTOIl KyabTypoii aszorobakrepa OblJIO
obnapyxeno 173 mke rerepoaykcHHa, NMpPH COBMECTHOM BHI-
pawuBauun ¢ Ps. radiobacter — 243, a c mpoxKamu —
234 mxe (B. T. Cmannii, 1964; B. T. Cmanuit v O. 1. Bep-
uropa, 1957).

OG6pazoBaHuHe HHAOJHJIYKCYCHOH KHCJAOTHBI B KyJdbTypax
Azotobacter beijerinckii u Az. indicum nDpoHCXOAMT TOJb-
KO B NPHCYTCTBHH TpHnrtodaHa, npH 3TOM pacnaj TpHOTO-
¢paHa uaeT BHYTPHKJETOUHO, a8 HHAOJHIYKCYCHAas KHCJIOTA
oOHapyx)uBaercs B cpefe. buorun, naktodaaBuH H ackop-
OHHOBAf KHCJOTA He CTHMYJHPYIOT oOpa3oBaHHe HHIOJIHJI-
YKCYCHOH KHCJOTBI, T. €. OHH He BJHAIOT Ha MpOLece OKHC-
JUTEJBHOTO Je3aMHHHPOBAHHA TpHNTO(dAaHA.

JKCNepHMeHTaJIbHO MOATBEPKAEHO, UTO Te€ KYJbTYpHh,
KOTOpBle crnocoGHbl CHHTe3HPOBATh TETEPOayKCHH, CONEpKaT
B Kaerkax Tpuntodan. Ecau nocaeanuit 1o6asiasaTh B cpe-
oy, TO B €ro NPHUCYTCTBHH VBeJHUYHBAETCH CIOCOOHOCTD
Gakrepuii o6pasoBbiBatTh rerepoaykcuH (K. Biirger u.
F. Bukatsch, 1958; E. Libbert, S. Wichner, 1963).

H. A. Kpacuapnukos (1957, 1958) uayuus cnocoGHOCTD
CHHTE3MPOBATb AVKCHHBI M BHTaMHHBI y 192 kyabTyp Gak-
TepHil, BbIJeJeHHLIX H3 PasJHYHLIX MOYB HAIUEH CTPaHbI,
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‘Oxkéasanocs, uro 40% Obian crnocobub 06pasoBath rerepo-
‘ayktuH u okono 50% — cunresupoBarns BuTamun B,. Tak,
Y 3 kyabTyp Bac. subtilis 10 oOpasosann tnamua u 10 —
aykeun. M3 8 kyaetyp Ps. fluorescens Bece 8 cuiure-

7 — THaMHH, 6 — rerepoayKcHH.
: Crecobnocth K OHOCHHTE3y rerepoaykcina Obia oOHa-
3 PYsKeHA TaKike Yy MHOTHX MOYBEHHBIX AKTHHOMMLETOB: H3
:_':" TAMMOB, BhIpalleniblx Ha arape, 64 (1. e. 67%) oxka-
| 8a71HCh MPOAYUEHTAMH 3TOTO BEILLECTBA, NMPHUEM HEKOTOPBIC
mpejcTaBHUTeH Tpynnbl HakamaHBaau jgo 5—I10 mke rere-
- poaykcuHa Ha 1 e araposoit cpeanl (E. M. Aujapeiok u
~ E. B. Baagumuposa, 1963).

f HemanoBaxknoe 3navyeHHe AJs1 pacTeHHH MMeeT pacrpo-
| CTpanenHe MHKPOOPraHH3MOB, CMOCOGHBIX CHHTE3HPOBATD
HHTEMHHM B pH3ocdepHoit nousBe BOJH3H KOPHEBOIH cHCTe-
 Mbl. Boablioit matepuaJs no 3ToMy BONpOCy MMEETCA B pa-
501‘&:{ Kanajackux MmHKpoGuosaoros Jlouxexa u bByprtoua
?(A Lochhead, M. Burton, 1955, 1957), Kyka n Jlouxeaa
. (F. Cook, A. Lochhead, 1959). Onu namiiy, 4to u3 499
~ PasHbIX WITAMMOB MHKPOOPTraHHM3MOB, BBIAEJEHHBIX H3 MOY-
- BBl, 27,1% TtpeGoBasn OAHOrO HMJIH HECKOJBKHX BHTaMHHOB,
. ocranbhbie 72,9% sBasauch HX mnpoayuentamu. M3 2877
~ KYJIbTYp, BBIIAEJIEHHBIX H3 MOYBLI H H3 pu3ocdepbl pacTeHHH,
*93% Gblau cnocoGHbl cHHTesHpoBaTh BHTaMHH Bio. AGco-
- JIIOTHOE YHCJIO TAKHX MHKPOOPranH3MOB B pusocdepe OO
- fosiblIe, yeM B MouBe, vaaJdeHHOoH oT pacreHuil. Taxkas ke
faamﬂnmepﬂmrrh Haﬁ'nmﬂanach H aas apyrux GakrepHi,
. CHHTE3HPYIOUIHX HECKOJbKO Pa3qHYHbIX BHTAMHHOB.
Muxkpoopranusmos, o0pasyiomHx THAMHH, HaXOAHJAOCH
(n MaH. Ha. 1 2): B nouse — 14,5, B pusocepe pxu — 1126,
B pusochepe sumens — 856,6. Hpn cpaBHEHHH KOJHYECTBA
Hmcpuﬁﬂa—npunyueumn BHTAMHHOB — B TIOYBE, B pPH30-
- ,e.cbepe M Ha KOpPHAX pacTeHHH ObLIO nﬁﬂapymeun, 4YTO KyJlb-
. Typ, cnocoGHBIX CHHTe3HPOBATH 7 pAas/HYHBIX BHTAMHHOB,
" B mnouse Owoiio 8,49%, B pusochepe — 20,2, Ha KOpHAX —
-29 0% ; KyabTyp, cnocoGHbIX CHHTE3HpPOBaTb 8 BHTAMHHOB,
" B noyse cojepxanock 3,7, B pHaochepe — 8,1, Ha KOPHAX —
- 18,0%.
-..--'.‘. [Mo pmanueim [. M. [lasaosckoro (1954), GakrepHii-ayk-
. coasrotpodoB B nouse Guiio 4,8%, a B pusocdepe pacre-
ik HHH—35—5G% AKTHBHBIMH TNPOAYLUEHTAMH BHTAMHHOB
~ ABAAIOTCHA TAaKHe UIMPOKO pacnpocTpaHeHHble B pH3oche-
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pe Buabl, Kak Ps. aurantiaca, Ps. fluorescens n Ps. rddio-
bacter.

Psjx BuIOB MHKPOOPraHH3MOB, XapaKTepHLIX st PH30-
cthepbl XJ0onNYaTHHKA, TaKMe O0Ka3ajcd CHOCOOHBIM CHHTe-
3HpOBAaTL BHTAMHHBI H rerepoaykcuH. Hampumep, a‘ﬁmmm
CHHTE3HpOBaaAH mMaHToTeHOBYIO Kucaory Ps. fluorescens,
Ps. radiobacter, Bact. liquefaciens, Bact. formosum, nu-
puaokcnd — Ps. radiobacter, Ps. liquefaciens, Bact. formo-
sum. OOGpasoBaHne ayKCHHOB HaG/I0AAJ0Ch B KyJbTypax
Ps. fluorescens, Ps. turcosa, Ps. radiobacter.
Ps. liquefaciens, Bact. liquefaciens (T. E. [Ilomosa,
1957). B cocraBe mukpoGHoro pusocdepHOro KoMILIeKca
Kaprodenss oOHapyXeHbl AKTHBHbIE NPOAYUEHTHI BHTAMH-
HOB H aykcuna. M3 30 uayuennbix BHAOB Gaktepuii Haubo-
Jee akTHBHbIMH oka3aauch Ps. liquefaciens, Ps. turcosa,
Mye. album, Myc. phlei (M. B. Ilerpenko, 1958). Cnoco6-
HOCTbIO CHHTE3HpPOBaTh BHTaMiHbl Bs u Bg obaagaior ovens
pacnpocTpaHeHHBle Ha KOPHAX BHABI ACHHTPHOHUHPYIOWHY
Oakrepuit — Ps. denitrificans, Ps. fluorescens, Ps. radio-
bacter, Ps. aurantiaca u Ps. desmolyticum (B. B. Muxa-
aesa, 1959). Muorue pusocdepuble OGakTepHM NIIEHHIIb!
TaK¥e HABJIAIOTCA NPOAYLUEHTAMH OHOTHHA, HHKOTHHOBOH KHC-
JIOTHI, MAHTOTEHOBOH KHC/JAOTH, THAMHHA H BUTaMuHa By, —
Ps. sinuosa, Ps. radiobacter u Ps. aurantiaca. Bakrepusa-
IIHA CeMAH MNUIeHHIbl HEeKOTOPLIMH BHAAMH 3THX OakTepmii
YBeJHYHBAJA HAKOMNJeHHe BHTAMHHOB B NoYBe pH3aocdeph
(B. T. Cmannii, 1961, 1964).

CnocoOHOCTLIO CHHTE3HpPOBAaTb BHTAMHHBI — pubod.ia-
BHH, MHPHIAOKCHH, HHKOTHHOBYI KHCJIOTY H OHOTHH — 00-
dagan pan 6Gakrtepuil, BulAeA€HHLIX H3 pH30C(Ephl NMIIEHHIIL!
n KyKypysnl, — Ps. radiobacter, Ps. fluorescens, Ps. picto-
rum, Ps. chrysea (G. Pantos, 1961). ¥Ycranosneso, uro ob-
pasoBaHHe BHTAMHHOB pH3oc(epHBIMH MHKPOOPraHHaMamH
MOMET 3HAYHTEJbHO CTHMYJHPOBATHLCS NMPH HAJHYHH B MOY-
Be MmukpossaementoB (O. M. bepmosa, 1965). Pag Bupos
MOYBEHHLIX AKTHHOMHIETOB - (uccaepoBaHo 40 KyasTyp,
oTHOCAIHXcH K 11 BHaam) Takike okasajca cnocoOHBIM K
OMOCHHTe3y BHTaMHHOB rpynnel B, sHauHTenbHble KO/aHYe-
CTBa KOTOpHX Boifieasitotcs B cpeny (E. M. Angpeok,
C. B. Koran, 1967).

Taxkum oGpasoM, B NpHKOpPHEBO/ MOYBe H Ha KOpPHAX pa-
CTEHHH JKHBET OrpoOMHOe KOJIHYeCTBO MHKPOOPraHH3MOB,
KOTOphLIE CHHTe3HpyIOoT BHTaMuHBL. Ecin B nouBe Takux
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pHil HacuuTbiBaeTca 2/; or obuero uucaa OGakvepuil,
NPHKOPHEBOI 30He OHM cocTaBagior /. [Ipu atom BH-

NEJAI0TCA MHKPOOPraHH3MaMH B OKpYXKAOULylo cpe-
I'. Febrapar v H. M. Jlawiok, 1964; H. M. laumwok,

KopHaX. [ToaTomy npoAyKTEI H{HBHE;IEHTEJII:-HDETH
m:.a gpuTHOM MHKpOdJIOPH MOTYT OKasbiBaThb Ha pacTeHHe
- OoJibliee BJAHSIHHE 110 CPABHEHHIO C NMO4YBeHHOH.

- MuKpobbl — CTHMYJATOPBHI POCTAa PACTEHHH — B INHPHT-
F"Il it MuKpodaope. [ledcréue usuos02uteckl aKTUBKbLX Be-
" wecrs Ha pocroasie npoyeccol pacreduid. CnocoOHOCTh MHK-
i ,pﬂﬂpraHHEHDE PAa3MHOMAIOMIHXCA HA MMOBEPXHOCTH 3M0pO-
'. BBIX BereTHpyIOMLyX pacTeHHil, CHHTE3HPOBATh GHONOIHYECKH
{THBHBIC BellecTBa MOYTH He H3ydeHa. Mexay Tem Bbije-
-',. H-EHHE 3TONH MHKpo(JIOpOH BHTAMHHBI H TreTepoayKCHHBI
| MOryT OKa3biBaThb CTHMYJHpYOUlee AeHCTBHe HA pacTeHus,
'lﬁemm B MOJ0AOM Bo3pacre. B3auMocBA3b MeXIy CTH-
; w MYJHPYIOLell aKTHBHOCTBIO MHKPOOPraHH3MOB H HX CMOCOO-
_'-# HOCTHIO CHHTE3HPOBATh KOMILIEKC BHTAMHHOB rpynnel B n
| reTepoayKcHH GObl10 YCTAHOBJEHO CHELHAJIbHBIMH 3KCIepH-
| MeHTaMH, npoBefeHHbIMH BO Bcecoio3noMm HayuHO-HCCA@Lo-
ﬂETEJIhEI{GM HHCTHTYTE CeJbCKOX035HCTBEHHON MHKPOOHO/O-
. run (I0. M. Bosuaxosckas, 3. Il. Puibakosa, V. C. Hyp-
n JKaHoB W Ap., 1961—1967). Ias storo Gblaa HCMoab30OBaHa
1HﬂJ‘iJIEHT.I;HH aanpHTHux MHKPOOPraHH3MOB, BbIACJEHHBIX C
. CeMsiH, JIHCTBEB H KopHeil pasauunblx pacrenuit (1300 Kyiab-
."M TYp). Chauaaa YCTAHaBAHBAJHCh HX CNOCOOHOCTL CTHMYJIH-
. pOBaTb 3HEPTHIO NMpopacTaHHsi ceMfAH, POCT MPOPOCTKOB I
qknpneuﬁpaausauue a 3ateM Haubogee AKTHBHBIE H3 HHX
ul.,HﬂJIBE[Jl"ElﬂHCb noApoOHOMY H3YUEHHIO KaK NMPOAYUEHTHl BH-
A 'raMHHnB H reTepoaykCHHa.

J, Jlas BO3/EHCTBHSA HA CeEMEHa H NPOPOCTKH HCMOJb30Ba-
 JIH KyJbTYpPaJbHYIO KHAKOCTb MHKPOOPraHH3MOB, KOTOPYIO
r MOAyuaaH, BhIpalllBas 4YHCThE KYJALTYPHl B JKHIKOH MHTa-
_Tenbﬂnﬁ cpese (Ne 19) B Teuende 8 cyTox. 3a 3TO BpeMs
,;_!N* ‘B Cpelle HAKaNAHBAJIHCH MPOLYKTEI MHKPOOGHOTrO' CHHTE3a, B
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Puc. 11. Banande npeanoceBHOro 3aMauyHBaHHA CEMAN B KyJbTVPajb-
HBIX HHAKOCTAX MHKPOOPTraHH3MOB H4 POCT NPOPOCTKOB MUIEHHILHL.

a — copr [UuamanT, O —copr ¥YKpauuka; ! — cemedHa 3aMovenn! B Boae, 2 — ce-
MeHa J3aMOYeHBI B EKYJABTYPAALBHBIX MHAKOCTAX "-'lHH]}IlﬁULL-ETIr.'I-[‘In.'.'IE!T[};H}!H

TOM 4YHcJae (H3HOJOrHYeCKH akTHBHble BellecTBa. B mensix
oborallenuss ceMaH MHKpPoOHBIMH MeTaloJHTAMH HMX 3aMa-
YHBAJIH HA CYTKH B pa3BeleHHBIX B BOJAE KYJbTYPAaJbHbIX
KHAKOCTAX. B nmpounecce nabGyxanusi B ceMeHa NPOHHKAJN
BMeCTe C BJaroi BHTAMHHBI M JpyrHe BelUlecTBd, HAKOMJEH-
Hble B cpele MHKpoopranuamamu. Buausanue d¢usnosorn-
YECKH AKTHBHBIX BElleCcTB, CHHTE3HPOBAHHBIX TeM HJH HHbIM
MHKPOOpPraHH3MOM, Ha POCTOBBLIE NpoLecChl NPH npopacra-
HHH CeMfIH VUHTBHIBAJOCHL HM3MEpeHHeM HJAH B3BellHBaHHEM
npopoctkos (tada. 18, puc. 11).

OKa3aaoch, 4TO He BCe MHKPOOPraHu3Mbl ObIIH COCOOHDI
CTHMYJIMPOBATE poOCT npopocTkoB. Hanpumep, H3 npose-
PeHHBIX 9523 KVJbTYpP CTHMVJHPOBAJH 3HEpPrui0 npopacra-
HHs1 cemsaH 88, npuyem Oosee akTHBHO 44, ocrajibHble OKa-
3biBaJIH  yMepeHHoe JAeiictBHe. BnocaeacteBuu ObLIO yeTa-
HOBJI€HO, YTO MHKPOOBI-CTHMYJSTOPL MO CHCTEMATHUYECKOMY
NOJOKEHHI0 OTHOcHJAHCL K 21-my BHAy (em. tabda. 21).
Berpeuannch BHABI, OLHH WITAMMBI KOTOPBIX CTHMYJHPOBaJH
pPOCT MNPOPOCTKOB, a JApyrue He OKasbiBa/JH TakKoro [aen-
CTBH#A, T. € B 3TOM OTHOLI€HHH HAOJIOAAJHCH HE€ TOJbLKO
BHIOBBIE, HO H LUTAMMOBbIe pa3JIHUHA.

Ilnsi BBISICHEHHSI cnocOOHOCTH MHKPOOPraHH3MOB CTHMY-
JHPOBAaTh KOpHeoOpasoBaHHE M POCT KOPHEH BCe KYJbTYpHI
(88 mwiTaMMOB), BBISIBJIEHHBIC paHee KaK CTHMVJATOPLI pocTa
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Ta6auua I8

I: HAHHE MNPOAYKTOB oOMeHa HEKOTOPbIX MHKPOOPraHH3IMOB Ha BeEC
NMPpoOpOCTKOBE MNIUEHHIB

Cpeanuft sec 100 npopocTkos (M2 Ha CyXoe BELLECTRO)

M AN KOpe WKH AHCTHA
Mena

M+m 4% M-+m %

Boxna O S v R (- 100,0 1329+-3,9 100,0
- Crepuashas nu-
. TareanHas cpe-
T

1754-0,22 100,0 1344467 100,5

. K.Y LITAMMOB;

. 12% 186+3,6 106,6 14184-7,1 107.,5
251 238+-0,2 137,2 14324-0,2 107,7

38 230+4-3,0 132,2 14284-2,9 107,4

69 225+0,3 1294 1357 +-4,0 102,0

100 233+3,0 134,2 1401+5,9 105,3

426 2444-3,1 140,5 14424-3,3 108,4

613 238 +£3,2 137,2 1425+ 3,6 107,1

. [Tpumeuanne Ouwr npoeoauas B |2-KpaTHOH NOBTOPHOCTH
. B Kaxjaom papuante. M*tm — cpenunit pec, £ omnbka onwira.

 IPOPOCTKOB NpH HX JAeiiCTBHH Ha ceMeHa, MpOBepsH MeTo-
pom P. X. Typeukoii (1947) ** no kopreobGpa3oBaHHIO y Ye-
-:'.Penuua dacosin ¥ JONOJHHTE/JbHO B MHKPOBEreTauHOHHOM
- ONbITE MO POCTY KOpHeH y JABYXHEAEJAbHbIX PACTEHHH PXKH.
- HMsBecTHO, 4TO 3HAUHTE/NbHAA CTHMYJIALHA KOopHeoOpa3so-
. Banus HaOaojgaercsi npH o6paGoTke YepPeHKOB PpacTeHHH
. (ApeBecHBIX W ApPYrux) HeOONbIIHMH KOHLUEHTPALHAMH rere-
. poaykcuna (0,01—0,001%). Ananoruunoe pneiictBre oOHa-
. pyKHBaJOCh H NpH 06paboTKe YepeHKOB (hacoaqn pasbefen-
. HBIMH KYJbTYypaJbHBIMH KHAKOCTAMH HEKOTOPbIX snHpHT-
. HBIX MHKpoopranuamos (taba. 19, puc. 12).

- Tloayuennple JaHHbIe TMO3BOJAHIH NPEANOJIONKHTb, HYTO
- MHKPOOPTraHH3MBI — CTHMYJISITOPbl KopHeoOpasoBaHu#, ne-
- peuncaennbie B taba. 19, cnocoGubl K GHOCHHTE3y rerepo-
“aykcHHa. DTo NpeanoJoxeHHe sateM OblI0 NOATBEPHKAEHO
" 3KcrnepuMeHTanbHo (cM. taba. 23).

* B nekotopbix cayyasx #ab/i0anach CTHMYJSLHSA KOPHE-
. 006pasoBaHH#, BBIpaKaBIlUasics He B YBEeJHUEHHH KOJHYeCTBa

I.= E

s
.~ * Kyabrypaasnas kuakocts npn 200-kpaTHOM passeleHH.

1'. ** Onucanne metogxa cm. Ha crp. 190,

s

-,_ Bosusnkosckas H). M. 113

i



/

KOPeLIKOB, a HX pocte B Aauny. Jdaabueilne necaegosapus
MOKa3aJ, UTo nocjeaxee GbIO XapaKTepHO AJIS h"n.LIhl""-,ﬁ
AKTHBHBIX NMPOJAYLEHTOB BHTAMHUHOB rpyninbl B.

[IpoBepka KyJbTyp MHKPOOPraHH3MOB M0 HX E.-'ntajmuu
Ha pOCT KOPHeH pXH NpoBOAHJACHL B YCJOBHAX MHKp@Bere-
TAIlHOHHOrO ONbITa NpPH BblpalllHBaHHH pacTeHHH B HeckKe,
VBJAAMHEHHOM MHTaTeNbHOH cMecbio lenabpurens. (CemeHa
nepej mMOCeBOM 3aMauyHBaJH Ha 24 yaca B pasBefeHHBIX
KYJABTYPAaJbHBIX KHAKOCTAX MHUKPOOOB-CTUMYJAATOPOB. BhI-
pdlllHBaHHe NPOBOAHJH B TeHYEHHE ABYX HEIEAb B J!HGEIPEI-
TOPHOH TelJiHle ¢ JaMnaMu JHeBHOro cBerd. Y4er CBOAHJI-
Cfl K H3MEpPeHHIO IJHHBI BBIPOCIUHX KopHel. B KauectBe
KOHTPOJISi CJAYIKHJAH pacTeéHHs, BblpallleHHbie H3 CeMAH, 3a-
MOYEHHEIX B BOJIe H B pa3Be/leHHOH CTEpPHJIbHOH MHTATE/b-
HOH cpefe.

Pe3aynbTaThl H3MEepEeHHS PacTeHHH MOKa3a/iH, YTO B KOHT-
poae anHHa KopHeii Guiiia B cpeadem 11 cm, a B BapHaHTax
C KyJbTYpaMH-CTHMYJAATOPaMH cocTaBasan 19—1/7 u B He-

Puc. 12. BarAHHe MHKPOOOB-CTHMYJATOPOB Ha KOJWYecTBo obpaicean-
IIHXCA KOpHeH y 4epeHKoB dacoJH,

| — vepeHKH BblAEPAEHM B BOJE 7 CYTOK (KOHTpOAL), 2, 3 H 4 — YepeHKH 3a-
MOGeHB Ha 6 YACOBR B DajBeIeHHMX KYABTYPAABHHX HHAKOCTAX KYARTYp 4249,
G613 1 25, a 3atem 7 CYTOK BHIAeD.MaHM B BOfe.
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J,_: g - . Tabauna 19

© Chumyasiuus KODHEOGDAIOBAHHS y uepeskoB (acoan MHKpOGHHMK
Lade MeTadoanTaMH

Koamyectso KOpEWKOB HA
OAHO PACTEHHE

Sarct Paval vl Leasno L gl 28 20
psdb. lacticum . . ., . . .| 58 40 18
Bac. mesentericus . . . , .| 49 24 20

B yem samoqentl ceéMeHn -8 2-1 3-q -5 EE:: {

nos= no- no- no=

BTOp- | ®BTOp- | WTOp- | BTOP-

HOETL HOCTE HOCTh HOCTE
I. ':If-,r,.; il R o e b b e L e 14 lﬂ E' 1{} lﬂ
' Crepunbias muratesbas cpera .| 14 | 15 | 10 | 12 13
" ['erepoaygeuit (1:50 Thic)) . . . .| 36 | 25 | 98 38 39
MK K. Ps. fluorescens ... . . . . T4 33 38 35 |- 4D
B 0To el ia i, L L 48 33 26 23 33
Bl Ps, durantfaca. . . .alL 57 50 20 41 42
IR TO e 4 v s o v el 54 47 45 50 49
BRI P, resinacea ..o Lle . 271 .| 23 21 | — 26
M Bact, nitrificans LGl 47 36 27 30 35
HeBact. aplle: [ L i Wl . a3 25 18 20 24
e Myc. atbum L Lo i 25 21 19 - 22
W iMyc. phlel L Ve T e N3 1 120 16 — |- 25
Myc. rubrum . . . . . . . 32 34 19 23 27
Promyxobact. johnsonii . .| 41* | 31* [ 30% | — 28
Bact. coli-aerogenes . . .| 80 80 70 65 | 75
T0: e W S e 35 31 19 19 26
Rhodotorula aurantiaca . .| 80 28 20 34 33
Yk T e CHESRE A SRR b 26 20 26 27

14

19

1

<
R
AR

. OGoanauenun K x — KyIbTypanbHAT KILIKOCTD.
i

i
i
" KoTopbix cayuasax 19—21 cu (puc. 13). Hekotopuie KyJabTy-
| pbl OKasbiBa/iH TOpMO3sfilllee JeHCTBHE HA POCT KOPHEH: AJi-
":I;E‘; ux GbLUIa MeHbIIe, YeM B KOHTpoJe, H cocTaBiasa 7T—
. 8 cm. Jlanuble MHKPOBEreTaUHOHHOTO ONbITa MOATBEPAHTH
..'.;ili;; oT60pa KYJAbTYp-CTHMYJATOPOB MEPBBIMH IBY-
'.1 METOAdaMH.

' Tloasoas uToOr, MOXKHO CKa3aTb, HTO WTAMMOB-CTHMY/JIf~
~ Topos cpefiHeil aKTHBHOCTH BCTpeYasoch Ha pacTeHH:X 0KO-
10 179%, U3 HHX ¢ Go/see BHICOKOIl akTHBHOCTBHIO — 8Y%.
fie- '

| * Pocr KopHelt B JLTHHY. :
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Puc, 13. Bananue pasinuHuix MHKPOOPraHu3MoB Ha pPOCT KopHei
P¥H B MHKPOBereTalmHoHHOM onnite (l-e u 2-e pacTeHHs caepa —
KOHTPOJbHEE),

Hcnonbsys nepeyHc/eHHbIe Bbillle MeTOAbl OTOOpa MHK-
poboB-cTumyaaTopos, A. A. Kaunuape (1964) u L, 9. Kpe-
cauib (1964) takke orobpanu u3 30NHDHTHOH MHKpOdJIOPHI
pAX MHKPOOPraHH3MOB, KOTOpbLIE B YCJOBHSX BereTamHoHHO-
ro ONnbiTa CTHMYJHPOBA/JH POCT H yBeJHYMBAJIM YpOXKaH f4-
MEeHSs, JIOUepHbl, oBca H Kanycthl. OHH 3aMayuBa/JH ceMeHa
He B KYJbTypaJbHbIX XHAKOCTAX, 4 B pa3HbIX KOHIEHTpPAilH-
fIX K/JIETOYHBIX CYCMEH3HH H HCHOBLITYEMBIX MHKPOOPTaHH3-
MOB.

CobGemancknii  (I. Sobieszczansky, 1965) oroGpana H3
224 KyJapTyp, BBIAEJNEHHBIX HM H3 pH3ochepbl pKH, 03HMOII
BHKH H H3 NOYBBI, 5] KyJbTYpy, 0OKa3aBIIyIO CTHMYJHPYIO-
llee BJAHSIHHE Ha pPOCT MNPOPOCTKOB [MIIEHHIBLI H caJjarta.
ABTOp HCNOJAB30Ba/l pasBejleHHble (HABTPATHI O-CYTOYHBIX
KYJAbTYP MHKPOOPraHHu3MOB.

[IpHBefieHHBIe BHIIlle TNPHMEpPbLl BLIABJIEHHA MHKPOOOB-
CTHMVYJATOPOB M3 3NHPHUTHOH MHKpOQJIOPBI MOKa3bIBAIOT,
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TO'p €€ UHCJe HMEIOTCH BH/AbI MHKPOOPraHH3MOB, KOTOpLIE
npguecce CBOEH KH3HedesTe/bHOCTH BbIEAAI0T BeUlecTBa,

IYIHPYIOlLHEe NPOPACTAHHE CeMAH H POCT KOpHed. ITor
HM Tupylouuit 3¢ggdekr, BecbMa BeposATHO, MOXKeT 3aBH-
Th OF CMOCOOHOCTH 3THX MHKPOOpPraHHaMoB 06pa3oBBIBATH
(¥ ﬂpH Yy ¢ HEKOTOPbIMH HEYCTAHOBJEHHBIMH BelLlecTBaMi)
_ _a.nu ible BHTAMHHDBI, 8 TaKXKe retTepoaykCHH.

- BuotunTe3 6UTAMUKO8 U 2eTePOAYKCUHA SNUPUTHOLMYU
Kpoopearusmamu. Cnoco6HOCTL BbIASAATH BHTAMHHBI yCTa-
_':;}_;;-. eHa JUISi MHOTHX TMOYBEHHBIX H PH30C(EpHLIX MHKpO-
I‘EHHEHDE 0 4HeM CBHII.ETEJH:CTEFIGT JIHTEpaTypHble JHaH-
Hble, MPHBE/ICHHbIE Bbillie. ITO CBONCTBO Y 3NH(HUTHBIX MHK-
POOPraHH3MOB H3YUeHO OYeHb MaJo. MoxHo npearnoJsaraTts,

,, , MHTAACh BBHIAEJEHHSIMH pacTeHHH H HaXOAfiCb B TECHOM
HTEHT‘E C PACTHTE/JIbHBIMH KJeTKaMH Ha NMPOTAXCHHH BCE-
FO NEpHOAA BereTaluu pacTeHHit, 3MHPHUTHBIE MHKpOOpra-
M3MBbI B KauecTBe MPOAYKTOB oOMeHa BbIAEJAAOT pAL Be-
ua‘?’ TB, MOJE3HBLIX AJs pacreHuil. B nporusHoM ciayuae B
| mpouecce 3BOJIOUHH COBMECTHOE CyLIeCTBOBAHHE OpraHM3-
' MOB, HEe MMEIOLIMX B OCHOBe MX B3aHMOOTHOIIEHHIT HHKAKHX
-.[,i eMeHTOB cHMOHo3a, npuBeso Obl K BeIpabOTKe y OAHOro
.-.:-;jr-, HHX 3allHTHBIX npucnncnﬁneuuu a y Apyroro — aHraro-

ICTHYECKHX CBOMCTB.

. BurtamMuHBI H ayKCHHBI ABJAIOTCA TAKHMH BELECTBAMH,
ppele TpeOyIOTCSi OpraHH3MaM B HHUTOXKHO MaJbIX KOJIH-
YECTBAX, HCUHCJAAKOUIHXCA THICAYHBIMH JAOJSMH MHJTHTPAM-
a. H B TO JKeé BpeMsl OHH KaK KaTa/JH3aTopbl Ype3BbIYaiHO
KTHBHI:I no coeMmy AeiictBuio. [locrennee nesnaer BHOJHE
3abHBIM MX 3HAUEHHE /IS pacTeHHH.

- TlpucyrcTBHE B KyJbTYpPajbHBIX JKHJKOCTAX H B KJAETKaxX
(H3HOMOrHYECKH AKTHBHBIX BEUIECTB MOMKET fABJATHCA
“TeM JeCTBYIOIIHM HA4YaJoM, KOTOpOe OMpelenser sddexr,
NnojyyaeMbli MpH uﬁpaﬁnme HMH CeMfIH HJH MPOPOCTKOB.

~ [loayuennbie B HAacTosillee BPeMsi CBEACHHS O CHOCOOHO-
TH MHKpOGOB-CTHMYJ/IATOPOB CHHTE3HPOBATb BHTAMHHBI
QﬂTEEpH{,ﬂ.HIDT cleJJaHHBIe paHee MpeAnoJOXKEeHHsI O TOM,
- HMEHHO 3TO CBOMHCTBO B OOJBLION CTEMeHH onpeieser
 AKTHBHOCTb.

- Haxkonsienue BHTAMHHOB dKTHBHBIMH CTHMYJATOpPaMH
' H3 SnHQHTHOH MHKPO(.JIOPLI ONpEe/snoch MukpobOHoaOrH-
f_s:_-'. KHM MmeTonoMm *.

iy

* OnucanHe MeToaa cM .Ha cTp. 198
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Mukpobuosiornueckne MeToAb OCHOBAHBI HA NPHMeile-
HHH HEKOTOPBIX MHKPOOPraHM3MOB B KauyecTBe BecbMd 4yB-
CTBHTEJIbHBIX OHOJIOTHUYECKHX HHIMKATOPOB Ha BHTAMHHDI,
NPpH 5TOM HCNOAB3YIOT TaKHEe MHKPOOPraHH3MBbI, KOTOpble
ABJSIIOTCSl Pe3KO retepoTpodHbBIME K KakoMy-auGo BHTaM}i-
HY, T. €. HecnocoOHbI ero CHHTe3HpoBaTb caMH. B 1o ke
BpeMsl MAaHHbIH BHTAMHH Hrpaer BaXXHYI poab B ob6Mele
BEUIECTB KJETKH, MO3ITOMY B €ro OTCYTCTBHE POCT MHKPOOD-
raisma nosxocteio npekpawaercs (E. H. Onunnosa, 1959)

bBuocuHTe3 BHTaMHHOB MHKPOOAMH-CTHMYJSITOPaMH, 00-
HAPYV/KEHHBIMH cpean 3nHHTHONH MHKpodJIOpLl, ¥V Pa3HbIX
KyabTyp Obia pasnuded. OQHAaKO Bce OHM SBAAJAHCH NPOJY-
HeHTaMH KoMmiljieKkca BuTaMuHOB. YacTe CHHTe3HPOBAHHLIX
BHTAMHHOB HaKamiuBanach B OGakTepHa/bHBIX KJeTKax, a
yacTh Bbijlesif1achk B OKpyKamwuiyi cpeay (tab6a. 20 u 21).

TaGaummwa 20

Conepmanne BHTAMHHOB B KJAETKax SNHOHTHBX
MHKPOOPraHHIMOB

(8 mxe na 100 M2 cyXHX KI2TOK)

|’_'li o

N tua. | OB | 25| 2 2R | E
mTaM- Bua MHKPOOPraHHiMa HBIH CHH £ E al 2 i E E
o B) | (B) | 2851 288 | &4
394 | Ps. fluorescens . . . . . . " 15 32 | 1,34
547, 1 Pal auzantlacalll ) o L 5 13| 18 35 | 049
513 | To xe LN TR 4 1,4 0 16

640 | Ps. liquefaciens . . . . ., 0| 1L0 17 41 | 0,06
344 |Ps. resinacea . . -, . . .| 22 24 | 23 0 | 028
80 |Bact. nitrificans . . . . .| L2 | — 15 23 | 0
492 | Bact. agile: (14 s Ll 1.0 | 100 4 40 | 0

&1 Bact cotlii o dieie s . 0 0 10 59 | 0
416 | Bact. coli-aerogenes . . .| 1,0 50 | 11 43 0
650 | Chr, aurantiacum ., . , . . 4 30 | 43 0
307 |'Mye: album L0 Ll o 9| 65 8 32 10
TFLLF Me, phlel v o0 i s 2 42 | 26 40 | 0,61
789 Mycaenbtunt by s baliiy 5 1,3 15 46 | 0,78
714 | Mycoc. luteus ., . - . . . 8 | 34| 47 49 | 0,19
4038 | Psdb. lacticum . . . . . . 1,1 75| 387 0 [0
2l )V SArc Havas e e TR G 80| 16 0 |0
426 | Promyxobact. johnsonil , . 8 90 | 62 20 |0
94 | Rhodotorula aurantiaca . .| 28 - 10 60 | O
648 | Cryptococcus laurentii . . 9 | 100 | 24 38 [0
656 | Pullularia pullulans . . . . 7128 |28 20 (0
761 |Bac. megaterium , . . . . 4 301 14 13 | 0,51
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CJ0 KYJIbTYP, KOTOpPbBI€ BblAeNsAJIH BHTAMHHbLI B 3HA-
‘mé:g KOJIHYeCTBAX B OKPYXKAIoOLlyl cpeay, NPHBEACHO
Kaﬂ BHAHO H3 AaHHbIX Taba. 21 u 22, MHOrHe MHKpOOp-
HH3Mbl OKa3a/JHCb AaKTHBHBIMH MPOAYUECHTAMH KOMIMJEKCa
TAMHHOB.
1.Taa: HanmpuMep, cnocoOHOCTH K OHOCHHTE3y LIeCTH BH-
"h uHoB rpynnel B BmsiBmaacs y Ps. aurantiaca mramm
7 Ps, liquefaciens mramm 640, Promyxobact. johnsonii .
UTAMM 426, Myc. phlei wramm 171. Tpunaguate KyJabTyp
ITE€3UPOBANH MO NATH BHTAMHHOB.
" Mmcpnnpraunsmm He OKa3aBliHe CTHMYJHPYIOLLero faeii-
3usl, OblIH M cy1a0bIMH BHTEMHHGUﬁpaBDEHTEﬂHMH 3TO fB-
METCA BECKHM J0Ka3aTeNbeTBOM TOTO, HTO AelCTBHEe MHK-
'POOPraHH3MOB Ha pacTeHHA B GOIBIION CTemenHn 34BHCHT OT
1:~ Cnoco0HOCTH CHHTE3HPOBATh BHTAMHHbI (cm. Taba. 24).
b - CtumyanHpyiollee AeiicTBHE HEKOTOPBIX MHKPOOpPraHua-
H Ha POCT NPOPOCTKOB MOIVIO OTYACTH 3aBHCETh H OT CIO-
0 HUCTH 3THX MHKPOOPTraHH3MOB CHHTE3HpPOBAThH reTepoayk-
, T. €. B-HHAOJHJAYKCYCHYIO KHCJIOTY (HFK)
I[JIH onpeaeeHHs HHAOJMHAYKCYCHOR KHCJIOTH M psja
'“u MPOH3BOAHBIX HHIOJA MCMNOJMb30BaAJH XpomaTorpa-
u {9ecKHil MeToa. ITHM MeTofoM ObliH 0GHApYKEeHbl ayKCH-
B NPOJYKTax JKH3HEeNeATeIbHOCTH asorobaktepa. M3 ns-
f:?';:a Ha XpomaTorpaMmax, NoJIy4eHHbIX NpPH XpoMaTtorpadu-
BaHHH KYJAbTYPaJdbHOH MKHAKOCTH HEKOTOPBIX WITAMMOB
asorobakrepa, lenajd BBITAKKH H YCTAHOBHJH, YTO OHH
OKAa3LIBAIOT CHJIBHOE CTHMYJHpYIOULee AefiCTBHE HA POCT KO-
emxua kpecc-canara (K. Biirger, F. Buckatsch, 1958).
| u‘a onoOnble BemecrBa OBIIH OOHApPYKEHBl Y Agrnhactenum
umefaciens (J. Kaper, H. Veldstra, 1938), a satem y muo-
Hx snuuTHBIX MHKpoopranuamoB (1O. M. BosnakoBckas,
. Il. Pubaxosa, 1961).
" B raGa. 23 npuBeleHbl pe3yabTaThl  HCCACAOBAHHS
**5:- KyJLTYP, BBIAEJIEHHBIX € PacTeHHil, Ha HX CNOCOGHOCTDL
. 00pasoBbiBaTh rerepoaykcud. Okxasajioch, 4TO MOJOBHHA
_;::*"f ABTYP, NPOSBUBLINX ce0sl paHee CTHMYyJaATOpaMH, obJana-
" M CrOcOOHOCTBIO CHHTE3HPOBATH B-HHAOAHIYKCYCHYIO KHC-
.Eﬁu'ry Cpeau Hux HauGosiee akTHBHBIMH OKasaauch Ps. cru-
\ " civiae, Bact. coli-aerogenes, Chr. aurantiacum, Myc. rub-
;_;Ip m, Myc. album, Pullularia pullulans. [1pu no6asnennu
i B cpeny, Ha Hu*mpm'& BhHIpALLHBAJH MHKPOOPraHH3MEL,
- 0,01%-noro Tpuntodana cnocoGHOCTL 06pa3oBaTh reTepo-
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Tabaunga 2

Koauuecteo MHKPOOPraHH3IMOB-CTHMYAATOPOB, cnOCOGHLIX
CHHTE3IHPOBATH PA3HHE BHTAMHHLI

H3 wux npoaynenTosn %o

2 BHTAMHHOB » O

o A=

2 .E -

Bl
BuTamun En. B ToM wHcae | S, F
o, AKTHEHO BHAe- | S m'=
b BCETO g o=
=a ARWOUIHX BHTE- £
o i B o= b
2n MitHb B cpeay | 2EE

ERAMEIE . st S e Y o e R B 33 13 1
ETBDIAOMCHE D T i r s o s S gl 27 14 8
INanrorenoBsas kucaora . ., . . .| 35 27 12 4
HukoruHoBas kucaora . . . . . | 35 26 7 18]
T AL i D e gL 25 20 10
Butamun B, . 34 16 7 18

ayKCHH YCH/JHBaJachb H NOABJAANACH ellle y psla BHIOB, He
BhiZles1AAN ero Ha cpefe Oe3 tpuntodaHa 15 KyabTyp.

JIn66ept u ap. (E. Libbert, S. Wichner, U. Schiewer,
W. Kaiser, H. Risch, 1966), uccnenya cnoco6HocTh pacTH-
TEAbHEIX TKaHel (ropoxa, KyKypya3sl, NuleHHUBl H Ap.) mpe-
Bpamartbh TpuntrodaH B HHAOJHJYKCYCHYIO KHCJOTY, OOHa-
PYIKHJAH, 4YTO HakomjeHHe MYK npoucxoautr TOAbKO B
HECTEPHJIbHBIX YCJAOBHSAX, T. €. B IPHCYTCTBHH MHKPOOPraHH3-
MOB. M3 CcTepHJABHBIX pacTeHHil BbIAEJNSJIHCH JHIIbL CJEAb
aykcHHa. Korjpa e crepu/bHbBIE pAacTeHHS 3apakalH cMe-
Cbl0 3MNH(MHTHHIX OaKTepHH HJH OTHAEJALHBIMH KYJbTypamu
fGakTepuil, TO BHOBb BBLISIBJAJOCHE 3aMeTHOE KOJIHUECTBO 3K-
crparupyemoit HMYK. J[lnsg noareep:xjeHHa cnocoGHOCTH
snHpHTHLIX OakTepHit npeppaumiats TpHnTOhaH B HHILOJIHJI-
YKCYCHYI0 KHCJOTY ObLIO BhIAEJEHO C PacTeHHH ropoxa H
HayueHo 109 xyabTyp MHKPOOpPraHH3MmoB; H3 HHX 58 Hakan-
JHBAJIM B Cpejie Cc TPHITO(PaHOM HHIOJHIYKCYCHYIO KHCAOTY.
Hcxons M3 3THX NaHHBIX, aBTOPbl NMPHXOAAT K BBIBOAY, HTO
O60abllas yacTh rerepoaykCHHa, KOTOPbIH HaXOAfT B 9K-
CTPAKTaX HeCTepHJBHHIX pacreHHil, o0Opasyerca He pacre-
HHSIMH, & STH(QHUTHOH MHKPOQJIOpOI.

Takum oOpasom, MOXKHO CYMTATh AOKA3aHHLIM, 4TO Ha
pacTeHHAX NPHCYTCTBYIOT MHKPOOPraHH3Mbl, CnocobHble Bbi-
HeJATh B Ipolecce CBOEH XHSHEAEATEJbHOCTH He TOJbKO

BHTAMHHBI, HO H TeTePOayKCHH, OKasbiBalLIHe BJIHSHHE Ha
POCT pacTeHHH.
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TaGauwua 23

~ OfpasopanHe retepoaykcuHa KyabTypamu snudHTHBIX

MHKPOOPraHH3MOB
3 3 KauecTBeHHAR OlEH-
g - B g @ Ka cnocoBHOCTH KYyAb-
= & a=o' TYp 0f6pasoBLBATL re-
KyasTypa §E g g ; TepoayKCHH
i E%_,_, E "“EL Gea Tpun- | ¢ Tpunto-
8 E-.E..- e EE z Todrana thanom
Jpena Ne 19 (koutpoas) . . 0 0 - o
s, fluorescens . . . . . . 0 0 — -
_'_f_" e R PR R SRR 2,1 30 + -+
%S, aurantiaca ., . . ., . . 0 0 - L
P ! 0 0 — +
':I- t'.-.. I AR P I S L “ D E +
%5, liquefaciens . , , . . . 1,7 24 + -+
Eresinacea . . . . . .. 0 0 - 44
’s. cruciviae . . . . ., . 2,2 33 ++ ++
jact. nitrificans ., . . . ., . 0 0 - e o
U R 0 0 - + +
act. RIS s e 0 0 e -+
3act. coli-aerogenes. , . .| 25 40 ++ ++
Air. aurantiacum , ., , . .| 21 34 + + -
ERatbam | GoLou L 24 38 + -}
.......... 0 0 —
". -------- i D ﬂ P
U R RS 1.8 24 on
Ayc. rubrum . . . . . . o 24 38 s T
R T, S il i N 1,3 18 +
jytoc, luteus . . il L, L5 21 -
R tacticam . vh. it s 0 RS 18 4
L I s 20 +
. -ﬂ"f_’.! R A I T S N R R W 1-4 Eﬂ + +
S ey N SR 0 0 —
Promyxobact. johnsonii . . 0 0 — TR
1o e A A S L S 0 0 — '3y
ghodotorula . . . . . . . 0,9 13 ++
e TR 0,9 12 = At
Cryptococcus . , . . . . . 1,5 21 -+ -+
Bac. megaterium . . . . . 1,5 21 +
iHe onpeneaen . . .. .. 0 0 — y
Earia . . .., . . L 29 46 b i
FS. radiobacter*> , , , , , 0 0 --
Chr. chloripum®** _ |, | | | 0 0 -

ey e

¢ ** He crumyasrop.
BN |

v
=
|

i
Wikt 0
K

. ;'I:' l,! :
' * Koauuectso reTepoayKcHHa K ONpeaeaeno CpaBfefHeM <o CTail-
@PTHOH wkaaof. Onucanpe MeToAa CM. Ha crp. 208.
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3HAYEHME MMHKPOBOB-CTMMYNATOPOB
ANA PACTEHHMM

CnocoGHOCTL pacTeHHH norgaowars MHKpoOHbie Metabo-
auTel. B nocseaHee speMs 10Ka3aHo, YTO B PACTEHHA MOTyT
MPOHHKATh MHOTHe OpraHHYeckKHe BellecTBa, MPOAYLHpYye-
Mble MHKpoopranuamamu. Hanpumep, ycraHoBJeHO, 4To
HAaTHBHHIE (HeOUHIlleHHbie) AHTHOMOTHKH, NOJYUYEHHBIE U3 PH-
socepubix MHKpooprannamob—Bact. liquefaciens, Ps. fluo-
rescens, Bact. nitrificans u Ps. denitrificans, — Bcacnipa-
IOTCS KOPHAMM pacTeHHit. DTO fIBHJIOCh NPHHUHMHAJbHBIM
0Ka3aTeJbCTBOM BO3MOMKHOCTH YCBOGHHSI PACTEHHSAMH Iie-
JABIX MOJeKya oprannyecknx coeausennit (H., A. Kpacuab-
HukoB, 1951). To ke noATBepKAeHO W B ONLITAX CO CTpen-
TOMHIHHOM, KOTOpPBLI M3 SaMOYeHHBIX B HeM CeMfAH Ipo-
HHKAl1l B POCTKH H KOpPEIIKH IIPOPOCTKOB, a B JalJibHel-
leM — B pacTeHHd SIYMEHs H JIIOLEepHHI.

O Ha/M4YHH CTPENTOMHLHHA B TKaHAX PACTEHHH MOXKHO
Obl10 CYAHTbL MO KOJHYECTBY MHKPOOPTAaHH3MOB HA TMOBEpPX-
HOCTH PpAaCTeHHH — OHO CTajJ0 MeHbIle, YeM B KOHTpoJe
(A. A. Knusuape, 1963).

HmewTes HabJI0AeHHA O NOCTYIJIEHHH B pacTeHHsA He-
KOTOPBIX dAMHHOKHCJIOT — IVIHKOKOJ1a, acrnapardiHoBOM, Iilo-
TaAMHHOBOIi, apruHuHa. B oneiTax ¢ MeYeHLIM THPO3HHOM
(C' B kap6oxcHJie) A0Kas3aHO NOIJOIIEHHEe THPO3HHA KOp-
HaMH B HeusmenenHoMm Buae (E. M. Partnep, M. H. Konocos
u ap., 1956). YeranoBaeHno, 4to pacTeHHsi cnocoOHBI yCBaH-
BaTb Uepe3 KOPHEBYIO CHCTEMY M JIpyrHe OpraHHYecKHe co-
eHHEHHS, ABJAIOLIHECH NPOAYKTAMH KH3HELEATEJbHOCTH
MHKPOOPTraHH3MOB, — BHTAMHHbBI, aYKCHHBI, rHOGOGepe/IHHbI,
CMHPTLI, HEKOTOpble OpraHHYecKHe KHCJIOThI, TYMHHOBBIC
KHCJAOTHI, MPOAYKTbI aBTOJNH3a TH{( MHKOPH3HBIX rpHOOB H
KJeTOK KJ1yOGeHbKOBLIX OaKTepHH. ,

Ilns noaTBepHxAeHHsT CNOCOOHOCTH PACTEHHH MOTJIOINATDL
BHTAMHHBLI, o6pasyeMble MHKpoopranusmamu, I'. M. Illas-
noBckuit (1954) BeipammBas KyabTypel Ps. aurantiaca w
npoxkeit Torulopsis na cpege ¢ BuramuHoMm B, comepxka-
MM PAaAHOAKTHBHLIH H30TOMN cepbl, a 3aTeM KJIETKH MPOMbI-
BaJ H BHOCHJ Ha cemeHa rpeuuxu. [Ipu stom nabaioganach
nepejaya pacTeHHi0 MeyeHoro BHTamMuHa B), BXoausuiero
paHee B cocraB MHKpoOGHBIX Tes1. Onnako B pabore ocTanoch
HEeBBLISICHEHHBIM, TOCTYMAeT JH B pAacTeHHe lesasi MoJeKyna
BHTAMHHA WJH NPOAYKTHl €ro pacnajaa, comepxaiiue S%.
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-.115 pewenns sToro sonpoca E. F. Patuep u M. H. [lo6po-
n-mna (1956) nposenn cneuuanbHbie HccneloBaHHS. OHM
BpIPAllHBaH NMOACONHEYHHK B TeueHHe 1,5 MecAues B co-
cylax C MecKkoM, 3aTeM MOAKAPMJIMBAAH HX BHTaMHHAMH
nﬂ 25 M2 Ha 8 Ke mecka), uepes CYTKH pacTeHHsi Cpe3aJtiH
B nacoxe onpejeasan BuraMHubl. Takum cnocobom MoJe-
Jbl BUTAMHHA NepexBaTLIBaJH MO NYTH HX NOCTYMJIEHHSA
B Haz3eMuble opraibl. O6HapyKuAH (B M2 HA | Ma MACOKH):
'B; B KonTtposie — 0,090, B Bapnanre ¢ noakopmkoii — 0,158;
- B; B koutpoae — 0,008, B Bapuanrte ¢ noakopmxoit — 0,109,
BTHMH HCCJeA0BAHUAMH ObIJIO NMOATBEPKAEHO NOCTYIJEHHE
" B PACTEHHs LEJBIX MOJEKY/ BHTAMHHOB.

. Ycrauosaeno Takxe, uto G6akrepuu Ps. iluorescens, co-
- AlepzKaulne THaMH, MeYeHHbI S%, 3a 10 gHeill mepexaBau
~ NPOPOCTKAM MIICHHILbI 15—16% noraolenHoro HMH paHee
1113 nurateabHoil cpeast suramuna (H. M. Jlauiok, 1965).
O6oranueHne nousbl a3oTobaKTEpOM MPHBOAW/IO K MOBbI-
'}EIIEHHI{} COJep/KaHHA BHTAMHHOB He TOJIbKO B CaMoil NO4YBe,
. HO H B NPOpPOCTKax oBCa, BbipalllHBaeMbIX Ha 3TOH MOuBe.
~ KoauuecTBO THAMHHA W MUPHIOKCHHA TOBBIIAJNOCH HAa 36—
- 829, Wuokyasuus ceMsH TO0JO3EPHOTO OBCa ayKcoaBTo-
*TPG:I]]HHMH MHKPOOPraHH3MaMH TNPHBOJAHJIA K TMOBLILIEHHIO
| COAEPXKAaHHA BHTAMHHOB B NMPOPOCTKAX, BBLIPOCIIHX H3 STHX
.cemad. Tax, B xouTpoae Obio 0O0HapyXKeHO THaMHHA
" 11,2 mxe B 1 2 cyxoro BeutectBa, a B Bapuanrte ¢ Ps. auran-
41.‘-.'!1':3 — 13,1 mke, nupuAOKCHHA — cooTpercTBeHHO 6,1 H
. 6,8 M2 {zft I'. Te6rapar u C. H. Kosaapuyk, 1958;
'A I'. Te6rapar, 1961). AmnajornuHbie pe3yJbTaThbl G
nnnyueﬂu B pe3yabrare OaxkTepHsallHH CeMsAH CcaxapHOH
- cBekJsbl OakTepHsMH-aKTHBATOPaMH, MNPHBEALIeH K YBeJH-
UGHHI0O KOJHYECTBA HEKOTOPBIX BHTAMHHOB B KOPHEIUIOAAX.
HaﬂpHm-Ep, KOJHYECTBO NHpHAOKCHHA Bospocao ¢ 0,10 mxe B
- Kourtpoae po 0,19 mke B BapuaHTe ¢ ﬁamepuaauuei’i KOJIH-
" yecTBO pubodpaasuna — ¢ 4,0 1o 4,4—6,4 mke na 1 e a6co-
JIOTHO cyxoro Beca 3eaenoit macest  (A. A. O6pasuosa,
" M. b. [Merpenko, M. C. Kaunmesckasn, 1961).

[Ipu obpaboTke cemsiH OakTepHsIMH — MNpPOAYyLEHTAMH
ButaMuHa B, # OGuotHHa — HaGJI0AAJ10CL NOBbIlIEHHE CO-
. JepiKaHus BHTAMHHOB B PAcTeHHSX MUICHHILI B TOJEBbIX
. ycaosusx. Tak, cofepkaHue OHOTHHA B 3epHe B KOHTpOJE

. Obiio 0,36 mxe na 1 2, a B BapuaHte ¢ Ps. sinuosa —
- 0,52 mre, copepxaunne By — coorBercrBerno 9,5 n 10,0 mke

[B T. Cmaauit, 1961).

E
H
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Takum obGpasom, KopHeBas cHcTeMa pacTeHHit norJouia-
eT BHTAMHHBI, CHHTE3HpYeMble MHKpoopranusMamu. Oanako
NOBLIIIEHHe COAepPKaHH BHTAMHHOB B PACTEHHMAX MPOHCXO-
AHT HE TOJbKO 3a CUeT HemOCPeACTBEHHOro MX HOIJIOLLEHHs
M3 IOYBEI, HO H 33 CYeT CTHMY/JHPOBAHHA CHHTe3a STHX Be-
llecTB caMHM pacrteHHeM Onarofapa AaKTHBHPOBaHHIO 00-
MeHa BelLeCTB B PACTHTEJbHOM OpraHH3Me.

Bolllle yKa3biBaaoch, 4TO HCCAEJL0OBAHHAMH MO BHEKOpHe-
BEIM MOAKOPMKaM OBIJIO YCTAHOBJEHO MOIVIOUIEHHe pasJiny-
HBIX BelllecTB AHCTbAMH pacteHHil. [lokasaHo mocrynaenue
yepe3d JHCTOBYK TMOBEPXHOCTH MHHEPAJbHBIX 3JEMEHTOB
(H. Tukey u. H. Tukey, 1962 n gp.) u cI0KHBIX OpraHuue-
CKMX coenuHeHHii — BuTamMuHoB (}O. B. Paxkutun u
K. E. Opuapos, 1948), antn6uornkos (H. A. KpacuibHHKOB,
19561), amunokucaor (E. H. Patnep n . H. Konocos n ap.,
1956), ru66epennunos (M. X. Yafinaxsn, 1961 u mHorue
apyrue), aykcunos (H. H. Skymknna, 1949 u ap.).

Yayuuienue pocta pacTeHHH B pesyabTaTe BO3AEHCTBHS
PasJIHYHbBIX MHKPOOPraHH3MOB TakKiKe MNMOATBepXKaaer npo-
HHKHOBEHHE B HHX MHKPOOHHIX MeTa0OJHTOB.

B muorouncnennvix paborax H. A, KpacuibuukoBa npu-
BONAATCA NaHHbIe, NOKa3blBaIlHe, YTO (DHABTPATHI MHKPOG-
HBIX KYJBTYP B MaJbIX KOHIEHTPaUHAX OKA3LIBAIOT MOJOMKH-
TE€JbHOE BJAHAHHE HA POCT OTPE3KOB H30JHPOBAHHLIX KOpPHEi.
Ob6paboTka ceMaH MNIIEHHIbI B3BECAMH HEKOTOpHIX Oakte-
PHil BJAHSET HA POCT NMPOPOCTKOB, NpuYeM AeiicTBHE HX pas-
JHYHO, YTO 3ABHCHT OT BHJa MHKpPOOpPraHuama u oODBICHAET-
CA PpasjHuYHbBIM cocTaBoM MeTalo/JHTOB y pPa3HbBIX BHIOB.
HeiictBHe OaxTepuil Ha pacTeHHs NPOBEPAJOCH aBTOPOM He
TONBKO B JaGOpaTOpPHBIX YCJAOBHAX, HO H B noaesnix. Ha
OOJIBIIOrO YHCJa ONLITOB BO MHOrHX Obl1a moaydeHa npH-
6aBka ypoxas npu o6paGoTke ceMaH KyabrypaMmu Ps. fluo-
rescens, OJHFOHHTPODHIAMH HJH a30T00aKTepoM.

O6paborka ceMsaH H uyOGyKOB BHHOTpajga pasHbIMH BH-
namu pusochepusix 6akrepuit B onbitax T. E. Ilonosoii
(1954, 1957) npuBoauna K yBeJHYeHHIO NMpOLEHTAa Mpopoc-
HX CeMSH H K YCHJIEHHIO pocTa npopocTKoB H KopHei. [lo
JAaHHEIM 3TOrO aBTOpa, KyabTyphl Ps. fluorescens, Ps. lique-
laciens, Ps. radiobacter, Bact. liquefaciens cramysupoBas
POCT XJOMYATHHKA W JIOUEpHH B paHHO©0 (asy HX pas-
BHTHS.

Cramyaupywouuit sddexr, nojyyaeMbli OT MHKpoopra-
HH3MOB, 0COOEHHO pe3Ko MpoABIAAETCH MPH BbipalUlHBAHHH
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sca B npucyrcrBun Ps. radiobacter nospicuacsa na 65% no
na 30% (M B. ®egopoB u M. ITantom, 1958). B onwitax
ar.:t flavum — 1549% (}O. M. Bosuskosckas u . K. Xuns-
MD}I{HTEJIBHDE JIeHCTBHE HEKOTOPLIX OTOOPAHHBIX HMH KOp-
1 geueua H MOuUBY. YpomKal ¢ AeJsiHKH COCTABH/I: B KOHTPO-
HH MHOTHMH JPYTHMH HCC/IEA0BATE/IAMH.
i “pamuue OCYLLeCTBJSIETCA Yepe3 MX BJAHAHHe Ha oOMeH Be-
p,nuxaTenhHuﬁ rasoo0meH, yBeJHYHBAETCS AKTHBHOCTb psfjla
“‘l[apﬂﬂ 1953 u mp.).
ﬂnnaneﬁcmuu Ha pacTeHHs, NMOCKOJbLKY H3BECTHO, YTO KOM-
il anpayMep, o6paboTKa YepeHKOB ropoxa OAHHM THAMHHOM
' Beulecrs Owlzio B HeckosbKo pa3s sddextuHee (F. Went,
. BOil CHCTEMBI CesiHIeB fICeHsi aMePHKAHCKOTO yBeJHYHBAJCH
| 'HaﬁnmnEHHﬂM K. E. OByaposa (1953), cpentee Ko1HYeCTBO
T
il

paCTéHnit B cTepuabhinix yenosusax. Tak, Be¢ npopocTkoB
-IBHEHHI'D ¢ KoHTposeM, B npucyretBuH Flavobact. sola-
re — Ha 42, a B npucyrctBui Achromobact. globiforme —
¢ mpocoM yaenuqeuue Beca npopocTtkoB npu Ps. radiobacter
' coctaBuao 59%, npu Chromobact. rheni — 65 n Promyxo-

' 1oBa, 1960).

"; - E. X. Pemne n O. I'. Kaararopa (1965) oGuapyxu/iH
};eaux MHKPOOPraHH3MOB Ha ypoKail oBCa B BereTalHOH-
| HOM H MEJKOAeIsHOYHOM MoJeBoM onbitax. BakrepusoBann

” ae— 4,84 x2, c kyaprypoit Ne 197 — 5,60, ¢ Kyabrypoil

'l Ne 198 — 56? K2 U T. N. AHaJOrHYHble pe3y/bTathl Mojyue-
| Bausine MHKpPOGOB-CTHMYJASATOPOB Ha oOMeH BellecTB
.i' creHmil. [leiicTBHe pasnHYHBIX CTHMYJATOPOB pocTa Ha
iimec'rn pacTHTenbHOro opranusma. [Ipm 3ToM B KaeTKax
f-’ |THEHE]FI ﬂﬁDI‘EMEHHbII S5THMH BellleCTBaMH, YCHJIHBAaeTCH

- (pepMEHTOB, TMOBLIMIAETCA  HHTEHCHBHOCTb  (DOTOCHHTE3A

H T. 1. (H. B. Mocoaos u JI. B. Mocoaosa, 1959; K. E. Os-
B muaxpoOHuiXx MeraGoaHTaX COAEPHKHTCH KOMILIEKC Be-

" LLECTB, YTO MOXKET HMETb MOJOXKHTe/NbHOe 3HAYeHHe NMpPH HX
_ ﬁHHHpDBEHHDE NpHMeHeHHe CTHMYJHPYIOUIHX NpenapaToB B
1. ffle cayyaeB NPHBOAHT K MOBBLILIEHHIO HX 3(Q(eKTHBHOCTH.
i .;H.nn OAHON HHAOJHAYKCYCHOH KHCJO0TOH cnaGo BiaHAJAa HA
i F uﬂpaanﬂauue y HHX KOpelIKOB, & COBMECTHOe JAeHCTBHE 3THX
,tJ Bonner, G. Warner, 1938). Ilpn coBmecTHOM npHMeHe-
| HHH reTepoayKcHHAa ¢ HHKOTHHOBOIl KHCJOTOH o0beM KopHe-

’Ha 419% no cpaBHeHHIO ¢ 0G'BEMOM KOpHEHl NPH HCHOAb30BA-
. HHH ToAbKo rerepoaykcuna (B. &. Bepsuaos, 1949). Ilo

| KOpHeil Ha OJHO pacTeHHe Y YePEHKOB KAMEJHH MpPH HX 00-
fi paboTKe OAHONH MHAOJMHJIYKCYCHOH KHCJO0TOH OblO 3, a npH
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o0paboTKe HHAOMHJAVKCYCHON KHCJIOTON COBMECTHO ¢ THA-
MHHOM — 07.

Kopeuku y nepeBepHyThLIX Y€peHKOB JHMOHA 00pa30BbI-
BAaJHChb HAa anHKa/bHbIX KOHIIAX TOJBKO B TOM cJy4ae, eciH
HX, MOMHMO TreTepoaykcuHa, obpabaThiBann elle H BHTAMH-
HaMH — acKOpOHHOBOI KHCJI0TOH H THaMHHOM. [1pH oGL1yHOM
NOJIOKEHHH YepeHKOB JelicTBHe BHTaMHHOB Obljio ciaabee.
OueBnaHo, BHTaMHHbI crnocobcTBoBaan o0pa3oBaHHIO Be-
mecTs, HeoOXoauMBIX AJ5 KopHeoOpasoBanus. B nepesepny-
ThiX YepeHKax MHUTaTe/bHbie BelecTBA K HMUM He MOCTyna-
0T, TAK KaK Hapyuaercs Npouecc HX oObIYHOro nepeiBHiKe-
Hua (M. X. YHajinaxan u T. B. Hexkpacosa, 1956).

B c¢Bfi3H ¢ HakKOMMBUIMMHCS B MocjeaHee Bpems ¢akra-
MH O MNOJOMHTEJBHOM BJIHAHHH HEKOTOPLHIX MHKpoopra-
HH3MOB HA SHEPrHI0 NpopacTaHHs CeMsH H POCT pacTeHHil
NnofiBHJach HeoOXOHHMOCTb YCTAHOBHTb CYILHOCTH HX JAel-
CTBHA. DTO 1O3BOJHA0 Obl OOBACHHTBL, OT Yero 3aBHCHT
CTHMYJHPYIOUHH 3¢ deKT Ha panHux U Goaee NMO3JAHHX CTa-
OHAX PAa3BHTHS pACTeHHH, a TaKXe YCTAHOBHTb, KaKHe W3-
MeHeHHS NPOHCXOAAT B PAaCTEHHAX, BHIPOCHIHX H3 CeMsH,
ofGoraueHHbBIX TIPOJAYKTAMH KH3HEleATeNbLHOCTH MHKpoOOB-
CTHMYJAATOPOB, H MPOCJAEAHTb, KaK NpoTeKaloT (PH3HOJIOTH-
yeckue mpoueccel y oOpaboranHbix u HeoObpaboTaHHBIX pa-
CTEHHH M KakK NPH 3TOM H3MEHAETCA KauyecTBO ypoxxas.

MoxkHo cuutaTh HanboJiee BepOATHBEIM, YTO OCHOBHBIM J€H-
CTBYIOUIHM HayaJoM MeTabo0JHTOB MHKPOOGOB-CTHMYJ/SATOPOB
ABASIOTCA BHTAMHHBI H OTY4CTH DPETEpPOAYKCHH. DTO NOI-
TBepKAaeTcs CAeAYIOIHM: npH oTéope MHKPOOOB-CTHMY/Is-
TOpPOB H3 GOJbIIOTO KOJAHYECTBA KYJAbTYp Hapsilly ¢ aKTHB-
HbIMH CTHMYJ/JISATOPAaMH BbIABASIIOTCH TaKiKe KYJbTyphl clla-
GojleHCTBYIOLIHE H/IH COBCEM HEAKTHBHbIE, T. €. HEe CTHMYJIH-
pylolliie  pocT npopocTKoB. CpaBHUTE/NbHOE H3yueHHe
aKTHBHBLIX H HEAKTHBHBIX KYJbTYp MOKasaJjo, 4YTO OHH PE3KO
pas/HyaloTes 1o Ccrnoco0HOCTH CHHTE3HPOBAThL BHTAMHHBI
(taba. 24).

Ananornunbie HaGawaenus npusoasatca E. X. Pewmmne H
O. I'. Kaararosoi (1965), Kotopble 0OHapyKHJIH B AECHAT-
KH pas GoJbllee KOJHYECTBO MAaHTOTEHOBOH H HHKOTHHOBOI
KHCJIOT H THAMHHA B KYyJbTypax BBbIJEJCHHbIX HMH CTHMY-
JASTOPOB 10 CPABHEHHI0 C HECTHMYJHDPYIOUIHMH KYJbTY-
pami.

Ycu/jeHHe 3HEpPrHH npopacTaHus cemsH, o0oraueHHbIX
. MAKPOGHBIMH MeTaGoJHTaMH, B3SATBIMH B ONTHMA/bHLIX KOH-
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TaGanuna 24

.~ CopepanHe BHTAMHHOB B KJAETKAX PaszdbiX MHUKPOOPraHHMos
" M pelicteHe MX MeTaGoJAWMTOB HA pocCT NpPOPOCTKOB
(B MKz Ha | 2 CYXHX KJeTOK)

£ N T

% e S| %0 | 33 =
| Bua Mikpoopranuama 2, i: EE: s E‘E E% §§_§_=
1168 23 | 8= (288|283 | 55 | Sz88
.mjr;nhact johnsonii | 426 | 80 | 620 | 200 | 90 | Crumyasuus
si r. aurantiacum . | 630 | 40 | 428 | 400 | 32 »
r. chlorinum ., . . | 521 0| 23 0 9 Hert
L' - desmolyticum . . 473 | 10 0 01 18 .

ol
i
-rpau;HHx M0 CPaBHEHHIO C CeMeHaMH, 3aMOYEHHLIMH B
¥ n,ue, MOXKET NMPOHCXOAHUTH TOJILKO ﬁnarnnapﬂ aKTHBHPOBA-
HHIO B HHX OHOXHMHYECKHX NpOLECCOB, TaK KaK B 3TOT Ie-
nu.u MPOPOCTKH PAa3BHBAIOTCS HCKJIIOUHTEJNBHO 3a CUET 3a-
ac.umx MHTATEJbLHBIX BElLIecTB CeMeHH.

| Vike uepes CYTKH NOC/Ae 3aMAUHBAHHS CYXHX CeMsH B
;;,,'. . aaaeneunhlx KYJAbTYPa/bHBIX JKHAKOCTAX MHKPOOOB-IpOY-
[EHTOB BHTAMHHOB, T. €. ellle [0 NOfABJIEHHA NMPOPOCTKOB,
ﬂHiHD Ha0JI0AaTh 3aMeTHOe YCHJeHHe 3SHeprHH JBIXaHHs
eMsTH, KOTOpOe AIBJIAeTCst CJEeJACTBHEM aKTHBHPOBAHHA CO-
eTeTBYIOIIHX (depMenTHRIX cHerem (IO, M. Bosuskos-
asi 1 10, C. Ocnenkun, 1965). ¥ cemMaH KyKypysbl HJ/IH
- pA H 3aMOYeHHBIX Ha 12 yacoB B KyJbTypa/bHBIX MHKHIKO-
'_m- X MHKpoGoB-ctHMyaaTopoB Ne 426, 171 u 650* u BbI-
| IepKaHHBIX BO B/IXKHOH Kamepe MNpH 95° B meyenne 12 ya-
-ym; YCHAHBAJach SHeprusi Asixanus. Kouauwectso mnoruo-
| IEHHOTO KHCJAOpOoJAa B eIHHHIY BpeMeHH, yuTeHHOe Ha
’gcnnpnme-rpe BapGypra, 6wbi10 3HauHTeabHO Oodblie Y
'_IPEﬁDTEIHHhII cCeMAH, 4yeM Yy CeMdAH, 3aMOUEHHBIX B BOJE
- (taba. 25).

. AKTHBHOCTb (JEPMEHTOB B PACTEHHSX MOXET BbIPHHPO-
|'|i 84aTh B CBSI3H C H3MEHEHHSIMH, NPOHCXOJfAIIHMH B PpacTH-
TeJAbHBIX TKAHAX MOJA BJAHAHHEM Pa3JHYHBIX (DAKTOPOB: MH-
Epﬂﬂbﬂﬂ[‘ﬂ TIHTAHHA, BOAHOro pexHma, OCBELIeHHHA, TEM-
mepatypel H 1p. M3 3THX (aKTopoB HeMalOBaXKHAS POJb
NPHHAANEXKHT H (QH3HONOTHYECKH AKTHBHBIM BeUleCTBaM, B

i'- * KyabTypanbiible 8-cyTouHbleé MKHAKOCTH, pasBefeHHLle BOJAOH A0
m HMaiapHOft KOHUEHTpaUHH: AnA KyleTypol Ne 426 —s 200 pas, mns
.!Ih‘rypu Ne 171 — B 300 pas u gasn kKyabTypul Ne 650 — B 500 pas.

|' Bosrakosckas 0. M. 129



Tadawna 25

IHeprus AbIXAHHA CEMSH KYKYPY3bl H PHKH NOCJe HX 3aMaunBaHus
B KYJAbTYPaJbHBIX MHAKOCTAX MHKPOGOB-CTHMYJAATOPOB
(nornoutenne Oz B MHKPOJHTpPAXx)

BHEPI'HH AHXAHHA CEMAH
KYKYpYasl paH

B wem saMouqeHH ceMeHa 53 4ac ‘M3 3a wac Ha
i P A 1T

CEMAH CeMAad
Boxa (KOHTPOAB) { T | 11598 | {1632 b 1239
K. ®. KyabTypoi: 426 { %iiég } 14‘;‘!,53{ %E:‘gg ] 167,28

132,26 147,26
171 { 15151 } 141,&3{ 12669 } 137,04
149,13 155,63 1
650 {| 19013 } 139,13[ 158 ] 155,97

YaCTHOCTH BHTaMHHaM. Psij BHTAMHHOB BXOAHT B COCTaB
pepMeHTOB; HanpHMep, THAMHH — B MHPYBaT AeKapOoKcuIa-
3bl, HHKOTHHOBas KMCJ0Ta — B Jerujapasbl, MaHTOTeHOBas
KHCJI0Ta — B KodepMeHT A, NHPHAOKCHH —B coctaB ¢ep-
MEHTOB, KaTaJH3HDPYKOUIHX TMpeBpallleHHsi aMHHOKHCIOT,
puGohIaBHH — B OKHCJIHTE1bHO-BOCCTAHOBHTE/bHLIE (hep-
MEHTHI H T. X.

AktuBHpoBaHve ()epMEHTATHBHBIX MPOLIECCOB B CeMeHaXx
noj BaHAHHeM IHGOYHAHPOBABIIHX B HHUX BHTAMHHOB H
JPYrHX MHKPOGHLIX MeTaOOJHTOB OTpaKaercs B JdajibHeH-
meM Ha (H3HOJOTHYECKHX Mpolleccax, NpoTeKaplUlHx B npo-
poCTKax M B pacTeHusix Ha OoJiee MO3JHHX CTAAHAX HX pas-
BHTHS, YTO B KOHEYHOM cHeTe NMPHBOAHMT K MOBBILIEHHIO YypO-
Kasi H BO MHOTHX CJayYasx K YJAYUILIEHHIO €ro Ka4ecTsa.
ATo NOATBepKAAETCS AAHHBIMH psina HccaemoBartedeil. Tak,
npu o0oramleHHH KOPHEBOH CHCTeMbl KYKYPY3bl HJIH MIIEHH-
bl a30To0aKTepoM B pacTeHHAX IMOBbLIIAJach AKTHBHOCTDL
(epMEeHTOB, yBEJHUYHBAJIOCh COJAepXKaHue XJOpoduIIa
(J1. T. Bpanuesuu, 1963). IIpn GakrepH3alHH CeMfH KYKY-
py3bl KOMIJIEKCOM OaKkTepHi-aKTHBATOPOB YBEJHYHBAJIOCDH
cofepanne GeJKOBOrO a30Ta B 3€/IE€HOI Macce OaKTepH3O-
BaHHBIX BapuantoB ¢ 4,16 no 6,32—7,02 Me na 100 me ab-
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JIOTHO CYXOro Beca NnpopocTKOB, MOBLILIAJAOCH TaKkKe Co-
}I{HHHE HEKOTOPbIX BHTAMHHOB H aMHHOKHCJIOT, 0COOEH-
MeTHOHHH4, 4acnaparHHOBOH H TIVIIOTAMHHOBOM KHCJIOT
A O6pasuoBa, M. b. [lerpenxko, M. C. Kaumesckas,
61).
- Ilo HaWHM AaHHLIM NPH 3aMAYMBAHHH CEMSH MOPKOBH
PasBe/leHHON KYyJbTYPaJIbHON JKHAKOCTH MHKpoGa-cTHMY-
- ppa 426 B KopHen1oaax, BbIPOCIIHX H3 3THX CeMsH B ycC-
OF )BHAX BEreTallHOHHOrO ONBITA, COACPKAHHE KAPOTHHA MO-
sicaioch Ha 103%, a comepxkanne caxapa —mna 33%. 3a-
iBaHHE e CeMfAH B pacTBope BHTAMHHOB (cMech M3
i{TﬂMHHnB rpynnel B) pano ananorHuHbie pesyJibTaTbl —
EpH{EHH-E KapoTHHA VvBeJaHuWgoch Ha 76%Y%, a comepika-
pHe caxapa—Ha 909%,
.A H. TwTionnukos u B. A. lNpounn nabGawpanau, 410
HpH BbIPALHBAHKN 6e3 MuKpoopranuamMoB 06o6bl pa3BHBa-
-'-’-;‘--- IJIOX0: CyXoil Bec oaHoro pacrenus cocrasua 1,07 e,
-"; rjla KaKk B BapHaHTe ¢ MHKPOOPraHH3MaMu OH PaBHSJICH
,01 2. TIpn 5TOM aKTHBHOCTL KaTanashl H NEPOKCHAa3bl B
JHCTBSAX B BapHauTax Ge3 MHKPOOPraHH3MoB Gbljia HH3KO
'BO BCe (pa3nl pa3BHUTHA pPACTEHHIL.
v Ilpu orcyrcTBun Gakrepuil cHHiKajach TaKikKe M HHTEH-
* {BHOCTL (pOTOCHHTE3A.
- 0. M. BosnsakoBckas u ¥. C. Hypxanos (1965) ompe-
JIAJH aKTHBHOCTH HEKOTOPBIX OKHCJ/IHTEJBHBIX H THAPOJIH-
[MeCKHX (pepMeHTOB, a TakKe COAepPKaHHe XJA0poduiIa B
ET'EHHHI{ KYKYPY3bI, EHI}DCH.IEH H3 CeéeMfH, 3aMO4Y€HHEIX B
.v ynhrypanbumx AMHAKOCTSX MHKPOOOB-CTHMYJIsITOpPOB. AHa-
ﬂuau oBajqu 4-cyTOuHBle TPOPOCTKH H pacreHuss B (asy
| JHCTLEeB. B KauecTBe KOHTpPOJAA CAVIKHJIH pacTeHHs,
-w pucmue H3 CeMfAH, 3aMOueHHBIX B Boje. Okasajoch, UTO
MHKpOGHbIe METaﬁﬂﬂHTh{ MOBLICH/IH AKTHBHOCTb OKHCJIH-
e.nhHhIx H THAPOJHTHYECKHX (DePMEHTOB, MPHYEM CTHMYJIH-
YI-DI]IHH a¢pext, kortopblii HabawAaACHs B HayaJbHEBIH Te-
htm pocTa, coxpaHuJca ¥ B aanpHenweM. Mckalouenue co-
CTaBHaa novH(eHoNOKeH1a3a, AKTHBHOCTL KOTOpOH He
Eﬂmcnnach B MOMEHT NpopacTaHHs, a NMposBHJACh MO3¥Ke.
Conepkanne xaopoduiana B JHCTBAX KYKypy3bl K KOHILY
Bereralu yBeJHuHJ0CH npuMepHo Ha 269%, a ypoxkaii 3e-
JdeHoli mMacchl nosbicHiaca Ha 159 (taba. 26 u 27).
. O6uupHBIT MaTepHaa Mo BJIHSHHIO KOMIJIEKCOB KOpHE-
_s IX MHKPOOPraHH3MOB M OTAE/JbHBIX KYJIBTYP-CTHMYJISTO-
POB HAa aKTHBHOCTL (PH3HOJOTHUECKHX MPOLECCOB H YpOrKail

J
TH
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TaGanumwa 26

AKTHBHOCTb OKHCAMTENbHBIX (JepMEHTOB B NPOPOCTKAX M JAHCTbAX
KYKYPY3bi, BBIPOCIIHX H3 ceMsaH, oforameHAbiX MHKpOOHBIMH

MeTaBoAHTAMH
AKTHBHOCTb OKHCAHTEALHHX (e pMCHTOR

B NPOPOCTKAX 4-CYTOUHHX* B pacrelRex B Hasy

B AHCTBEX B KOpEelKax §—10 auctees

Fl P z .

B ueM saMoueHid 2 o 9 g (- i E:

ceMena =2 o o " | = -

=) 35 %E :E %E :E S

Eﬂ' & s o a1 o o - B b

5 8 = = == == = =2 o .|
2X | 83 | 8= | 8= [ g2 | 82 | 85
B == = =] o L= = -{=]
=3 ] 83 |'Sy| &3 | 83| &3 | £E£
ER | B2 | 8X | 23 | eX | BX | 8%
Bona (kontpoan). . . .| 1,02| 528 | 0,32| 884 [ 086| 936 | 54
K. % kyaprypw: 171 . .| 034| 858 | 0321298 | 1,36|11,06 | 96
513. .| 052| 7.82 | 052| 918 | 120 {14774 | 206
650, .| 01711292 | 068| 748 | 238!10,54 | 136

* Bec npopoctkos cm. B TaGn, 27.

Tabaunna 27

Bausume KyabTypanbHbiX MHAKOCTEH MHKPOOOB-CTHMYJAATOPOB
Ha ofMeH BemecTs M ypomah KyKypy3s

Xaopoduaa

I X y
HA E;‘;;';ﬁ"“f l [{ﬁ“i H:H_ Ypoxan (2)
poro Be-
: iecTsa) i
25| g8 |2 | E| 8 :
B uem samoMenn cemesa E"E nao 2 § 5 =
- R R - T - yE
g5% e dand Bilig S
BoE| BEcF [B:| 9 |a2E| B
88%| sxmg |.5| I | B&) &%
Bona kontpoas . . . . (00190 115 1201 58 | 28,0 | 283+12
K. % kyantypsi: 171, , 10,0497 160 165| 73 | 32,9 | 328+11
513 . . 10,0602| 168 1761 74 | 32,5 | 349+ 14
6ol ., . 10,0287, 152 90| 73 | 33,8 | 331+12
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‘oBca npuBoauTcsa B paborax E. X. Pemne u O. I'. Kanraro-
Boit (1962, 1965). ApropaMu nokasaso, 4TO B NPHUCYTCTBHH
unﬁpnupraﬂnamun pacTeHHsl pacTyT Jyuile, YeM B CTEPH/Ib-
bIX YC/IOBHAIX: YBEJHYHBAETCH COlep:KaHHe XJopoduiaaa H
BﬂﬁﬂﬂHH}E AMHHOKHCJIOT, @ TAakKxKe VYCHJAHBAETCSi AKTHB-
HOCTb (hepMeHTOB. W HTeHCHBHOCTD ¢u3HoNOrHYECKHX MPO-
ﬂ-ECEDB MPOTEKAIIIHX B KJETKaX H TKaHAX pacTeHHiH, cka-
' 3bIBAETCH HA MOIVIOUIEHHH HMH MHTATEJbHBIX BEIIECTB H3
nxpymammen cpesibl. ITO ObIIO YCTAHOB/IEHO paree MHOro-
| YHCJEeHHBIMH paGoTaMu (DH3HONOTOB pacTeHHIL.
. M. H. Komnocos (1962) muwer: «Ilorsomaemeie pemecr-
, BCTynasi B CBfI3b ¢ BEUleCTBAMH MJa3Mbl, BKJIHUYAIOTCH
ﬂﬁMEH MPOTeKAaMIHil B KJAeTKax H TKaHax pacresnit. [Tpu
L TOM OHH NPETEPNEBAIOT COOTBETCTBYIOILHE MPEBPAMLCHHs
 BXOIAT B COCTAaB BHOBb 06pasyeMbiX CHHTE3HPYEMBIX Be-
1-- WJIH CNocoOCTBYIOT CHHTe3y BellecTB, HeoOXOLHMBIX
Jisi pocta W pasButHa opranuama. Otciofa ciaenyer, 4TO
1+J OIVIOMIEHHE BeecTB A0/KHO OGbITh TECHO CBA3aHO ¢ oOme-
'HOM HX B KJeTKax, TKaHfiX W OpraHax pacTeHHiH».
Ewme B 1952 r. . HU. KosocoB, Hcnoab3yas MeTolbl cTe-
g ?;gnnbumx KYyJAbTYpP H pajHOaKTHBHBIX H30TOMNOB, YCTaHOBH/I,
" HMTO B pacTeHHsiX KYKYpy3bl NMPOLECCHl NMpeBpalleHus Morio-
lllaeMbIX MHHEpaJbHBIX COeAMHEeHHH asora H docdopa B
nprannqem{ue COEJIHHEHHS B NMPHCYTCTBHH KOMILJIEKca KOp-
| HeBbIX MHKDOOPraHH3MOB NPOHCXOAAT ObICTpee, ueM B pa-
I CTeHHsX, BBHIPOCIIHX B CTEpPHJAbHBIX YycnoBusAx (tabua. 28).

TaGauwa 28

Cmep:saﬂue pasnbix GopM OpPraHHYeckoro asora B NAcoKe KyKypysbl
~ B 3ABHCHMOCTH OT HHTEHCHBHOCTH CHHTe3a HX pacTeHHeM

H3 NOrAOIEHHBIX MHHEPAABHBIX coned

lNpouest opranHyecKoro

'.-_‘ i

gl

."I'!I‘ II

vl
Tk S

'I"'I.-‘ ,
1 1:1= _'

ik

AMHIL W AMH- | A3OT Oprans- o
Hul (A2), noRAa~- | YECKHX coeli- Ty ufﬂ.; i
P Baembie 1 2 HeHHf (ae2),
acTenns kopuefi (no noAaBAeMLLf
KANeAbHOM Y 12 Hﬁplﬂlﬂ ne KameaLHo- | mO pasHg=-
METOLY) (0 pasHOCTH) | - MY METOAY CTH
| { 'repnnnn ble 1,309 1,191 32,33 30,84
apaxennsie®* | 1,562 1,960 44,22 53,01

= " ll-aueBuble pacTenus 3apamalHCh KOMIJIEKCOM MHKPOOpraHi3-
it 0B, CMBITBIX C KOPHeH KyKypya3bl, BHIPAlleHHOM Ha MOJeBOM YYacTKe.
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B 1965 r. E. X. Pemne u O. I'. Kasrarosa nokasanu
BJHAHHe KaK KOMIJIEKCOB KOpHEeBO# MHKpodJopbl, Tak H
OTAeNbHLIX TNpeAcTaBHTeN el MHKPOOOB-CTHMYJAATOPOB Ha
MOrJIONIEHHE KHCJAOPOJAA H NOCTYNJEHHe S3JeMEeHTOB IHTa-
HHS B pacTeHHs. DTH aBTOPHl MOATBEPJAHJIH CBA3b MEXAY
NMOrJOleHHEM BellleCTB KOPHAMH H HX JbIXaHHEM, KOTOpoe
AIBJSIETCA OJHHM M3 OCHOBHBHIX IOKasaTeleil KH3HeIesTe/b-
HOCTH pacTHTeNbHbIX TKaHefl (Tabua. 29).

I0. B. KpyrmoB u JI. B. Cupora (1961) Buipamusanu
KYKYPY3y B CTepH/bHOM MHTATEJbHOM pacTBOpe H B pacr-
Bope ¢ nobaBjieHHEM HEKOTOPbIX KOPHEeBBIX MHKPOOPTaHH3-
MoB. YUepes 5 Helenb BHIpOCIIHe PAcTeHHS MEPEHOCHJH Ha
HECKOJIbKO Y4COB B gacmup, copepKallui pajgHOAKTHBHBIN
usoron tochopa (P32), a 3atem onpefensyiH NOCTYIJIEHHe
dochopa B aucrbsa. Okasanoch, YTO B BapHaHTe C MHKPO-
opraHHsMami noctymieHHe P%2 B pacreHHe YCKOPHJOCH B
2,5 pasa.

Takum oOpasom, B Hacrosilliee BpeMs MOMKHO CYHTATh
YCTAHOBJEHHBIM, YTO MNPOAYKTHl KH3HEAESATEeJAbHOCTH MHK-
pPOOPraHU3MOB H B NEpBYIO ouepellb COMepIKallHecss B HHX
BHTAMHHBI OKa3blBAIOT CTHMYJIHpYIOLEee BAHSAHHe Ha obMeH
BElleCTB B PACTEHHAX, B CBSI3H C YeM YCHJHBAeTCs NOINIO-
IeHHEe MHTATeJBLHBIX 3JeMEHTOB KOPHEBOH CHCTEMOH.

OT3BIBYHBOCTH Pa3HOKAYeCTBEHHbIX cemaH Ha olpabor-
Ky HX MHKpoOGHBIMH MetaboanTamH. PocToBBIE NPOILECCHI,
MPOHCXOISIIIHE B CeMeHax, — 3TO CJOXKHBEIH KoMmmjexc ¢ep-
MEHTATHBHBIX peaklHii, SHeprusi U CKOPOCTb KOTOPLIX 3a-
BHCAT OT o0OecneYeHHOCTH CceMfIH pPa3HBIMH BellleCTBaMH H
OT HX COOTHOLIeHHA B ceMeHax. bonsimoe 3HavyeHHe cpelu
3THX BElIeCTB NPHHAANEXKMT BHTAMHHAM, COAepKaHHE KO-
TOPEIX HAXOIHTCHA B 3daBHCHMOCTH DT}’EHDBHﬁ BeIpalllHBaHHS
MaTepHHCKHX pACTeHHH, OT MeECTOMNOJIONKEHHS CeMsiH B KO-
J0Ce H OT MHOXXEeCTBEHHOCTH MJH H30MpaTeJbHOCTH OIIO-
norBopenua mnpu oneltenun (M. I'. Crpona, 1962, 1966;
K. E. Osuapos, 1964 u np.).

Bo mHOrux caydasix saMayHBaHHe CeMAH B pacTBopax
BHTAMHHOB JaeT MNOJIOXKHTeJbHBIH 3(dexT, T. e. CTHMYJH-
pyer suepruio mnpopacranus (K. E. Osuapos, 1953;
JI. A. JTiokoBa, 1958 u ap). Onnako o6biuHO HaGa0OLaeTCs
HeOAHHAKOBASl OTSHLIBUHBOCTL CEMAH Ha IPeANOCeBHYIO 00-
paGOTKYy CTHMYJAATOpaMH NpPOpACTaHHA, B TOM YHCJE BHTA-
MHHAMH H COAEPKAallHMH BUTAMHHEL KYJIbTYPaJbHBIMH HH/L-
KOCTSAMH MHKPOGOB-CTHMYJATOPOB HJH JKHBBIMH OakTepH:-
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KoHuenTpaiusi 3JeMEHTOB NHTAHHA B PpAcCTEHMAX KyKypyswl B (ase 11 JaHCTbEB W AKTHRHOCTb JAbIXaHHA
ee KopHeli B 3aBHCHMOCTH OT BHAOB MHKDOOPraHW3MOB, BHECEHHLIX HAa KOpHH

KoHueHTpauus 8JeMEHTOB NMHTAHHHA
Moraouie- B macoke (x2 na 100 ax) B Hal3eMHOIl Macce (%) B KOPHIX (%)
Bec on- | HHe Og KOP- |° :
HOTO HEM (M4 B
Bapuaur onsiTa pacte- | q:c c;aﬂ_ Ty
aag (2) | 0 5OST | NH, | NO, | kueao- | %oa® | PO, | N p K | N P K
1ecTsa) Thl
| |
CrepuiabHbie pac- | |
TEHAS .. . .-+ « o214 297 6,8 | 206 { 41 25 44 | 250 | 1,1 | 427 | 1,90 | 1,01 | 248
KoMnaekc KOpHe- |
BbIX OaKTepui 16,0 598 24 | 43,7 | 49 30 67 281 | 14 | 508} 220 | 1,16 | 292
HecTuMyaupyio-
masi KyJAbTypa |
B e s 112 206 | 58 | 333 | 36 20 31 { 25| 1,1 | 438 1,98 | 0,95 | 2,64
\ ! |
CruMyaupyolias | |
Kyabtypa Ne 4 16,1 432 3,11 429 | 44 28 51 973112 |- 5,07 17225-|::1,19 S A
!




MH — npoayiedramMu 3Tux peulectB. Tak, E. I'. Kususosa n
K. E. OByapos (1963), nccaenys cemMeHa KyKypyasl rHOpH-
na BykoBHHCKHH 3, B3fiThle H3 PA3HBIX yacTel nmoyatka, 06-
HapykKHJIH HX (PH3HOJOTHYECKYI0 pPa3HOKayecTBEHHOCTb, KO-
TOpaa BblpamaJjachk B TOM, 4TO ceMeHa o6Jsafaju pasHOIl
SHEPrHeH MpopacTaHus, COJAepKajH pasHoe KOJHYECTBO
THaMHHa, pubodaBuHA H HHKOTHHOBOH KHCJOTHI H [O-
pasHOMY OT3biBaJuch Ha oOorallleHHe HX pacTBOpPAMH BH-
TaMHHOB.

3amauuBanue ceMsaH KyKypysol BHP 42, noayuenubix
MPH Pa3HbIX YCJOBHAX PENpOAYKIHH, B KYJbTYPaJJdbHbBIX X HJI-
KOCTSAIX MHKPOGOB — [POAYIEHTOB BHTAMHHOB — NPHBOJH-
JIO K pa3JHYHOH CTEeMEeHH CTHMYJSIIHH HX SHEPruH mnpopa-
cranusi. Bec npopoctkos ypennunBajica ot 0 mo 249 no
CPaBHEHHIO ¢ HX BECOM Y CeMfH, 3aMO4YeHHEIX B BOJe
(IO0. M. Bosnsakosckasa u ¥. C. Hypxanos, 1965).

[IpuBenennbie HaHHbie MO3BOJSIOT Mpeanojararb, 4YTo
nojgyyaeMmblit B paje caydaeB kKoseOuaouiuica sddexkt npu
obpaborke cemsin OGakTepHaJbHBIMH yaoOpeHHAMH (a3oTo-
G6axkTepuHoMm u ¢ocopobakPepHHOM) TaKkKe MOXKHO oObsic-
HUTb PA3HON CTEeneHbl OT3LIBYWBOCTH CeMfAH Ha Oakrepu-
3allHI0.

JlaBHO yCTaHOBJIEHO, YTO YpOXKafiHble KauecTBa CeMsH
HEOJHHAKOBbEI M 3daBHCAT He TOJBKO OT Hac/aeJCTBEHHbBIX
CBOHCTB cOpTa, HO TaKXe H OT YCJOBHH BhIpALIHBAHUSA Ma-
TEPHHCKHX pacreHuii. B cBfA3u ¢ 3tum B paborax no ceme-
HOBOJICTBY H CEMEHOBEJIEHHIO YIEJNAeTCH Cepbe3Hoe BHHMa-
HHe pa3paboTKe arponpHeMoB, MOBBLIUAIOUIHX KayecTBo ce-
MAH. 3ameueHo, 4to Gosee ypoxKanHbIMH H MOJHOUEHHBIMH
ABJAAIOTCS CeMeHa, NOoJVYeHHBle ¢ BBICOKOrO AarpoTrexHuye-
ckoro ¢ona. [aa taxkoro ¢oHa XapakTepHO NPHCYTCTBHe
AKTHBHO JEHCTBYIOMIEH NMOJIe3HOH MHKPOQJIOpHL.

PasHokauyecTBEHHOCTh CeMAH BbIfiBJIeHA ONLITAMH pAAa
HCCJe0BaTe Nel, KOTOpble BblpallHWBaJHd pAacTeHHA Ha pas-
JHUHO yAOOpeHHBIX MOYBax, a 3aTeM INOJy4YeHHble ceMeHa
BbiCeBaJH B OJAHHAKOBBIX ycuaoBusx. Hanpumep, cemena
sIpOBOil TIIeHHIbl, coOpaHHBle C pacTeHHH, BBIPOCHIHX Ha
KHCJ0H JepHOBO-NOA30JHCTON MOYBE W HA NeperHoMHO-Kap-
GoHaTHOI1 TOYBe, Aald ypoxail cooTBercTBeHHO 15,4 H
26,3 4 c | 2a (A. HU. Ulenarun, 1953). Jlaxe ogun nepHoj
BereTaluHH OCTaBJseT cjiel B CEMEHHOM IOTOMCTBE.

O. A. Kapauuckuit (1965) uayuan nociefeHcTBHe ABYX-
H TPeXKpaTHOro BhIceéBa ceMfAH MIUeHHIL! Ha donax: 6es
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yaoopenutt, cpenneyaodbpennom (NysPgoKso) H BRICOKOYAO0O-
peHHOM  (N4sP12oKio). Cemena, nosydeHHble nocae ABY-
KpPaTHOrO BbIpallWBaHHA HA 3THX arpodoHax, BHICEAJH B
DAHHAKOBLIX yea0BHAX 1o GOHY NysPgsoKse. X ypoxkait co-
£TaBUJ cooTBeTcTBenHo 25,5; 34,2; 370 4 ¢ 1 ea, a nocae
TpexkpaTHoro BeipamuBanusg — 22,5; 30,5; 35,2 4 ¢ 1 ea.

' CpaBHeHHe YpPOXKaflHBIX K4YeCTB CeMsIH OJHHX H Tex e
\COPTOB, HO MOJYYEHHBIX C Pa3HBIX CEeJEKUHOHHBIX CTaHIMH,
IpH  BLICEBE B OJMHAKOBHIX yca0BHAX Mockosckoi obima-
CTH 110Ka3aJo o4eHb GOJBIIYIO pasHHIly B ypoxasx. Hanpu-
iep, ypoxan sumeHsa KoJjeGaaca or 8,4 mo 142 yc | ea
u . C. Murpodanosa, 1949).

--i' nﬂHbIIIIEHHED KauecTBa MOCEBHOro MarepHaJa ciaelnyer
n.e.im'rb camMoe cepbe3Hoe BHHManue. Mexay TeM TaKoH
@XHBIH BONPOC, KAK CYIHOCTb NMOCIEJCHCTBHSA Pa3/IHIHbIX
n AKTOPOB Ha ceMeHa HaXOOUTCA ellle B HayaJabHOH CTaJHH
H3yueHHs. B ToM uHcje He ycTaHOBJeHAa pOJb MHKpOd.io-
CpBI, CHHTE3HpYyIOlLell MoJae3Hsle JJIsl pacTeHHil BellecTBa M,
.Fre K Mbl BHJAEJH, 0-pasHOMY pa3MHOMKAIOIIeHCA NMpH past
: X YCJOBHAX BEIpAlHBAaHHA PACTEHHI.

" B 1939 r. Jleonr (P. Leong) nombiTajcst ONpeaeqHTL
,E:E]J}EEHHE THAMHHA B NIUEHHLle W AYMeHe, POCIIHX Ha
‘fouBe, VAOOpPEeHHOH HABO30M H MHHEpaJbHBIMH YIOOpeHH:-
MM, HO UeTKHX peaysibTaToB He moayuyui. Oxnaxko IHlapep n
3 peucuep (K. Scharer u R. Preissner, 1954) nHa ocHoBa-
"HHH CBOHX HCC/JIEJ0BAHHH NPHULIH K BHIBOAY, YTO 4YeM INOJ-
'? cMech yaoGpenuit, Tem OGoJibllle B pacTEeHHAX BHTaAMH-
'HoB. Ouu o6uapyxuiau y pacrennil ¢ 6ennoro dona 549 mke
u faMuHa, a ¢ Goratoro — 726 mxe na 100 2 maccol. OO6biu-
";_'-,' ceMeHa, NoJydeHHble ¢ yaoOpeHHBIX (oOHOB, HJjs KOTO-
Hx XapaKTepHO H AKTHBHOE pasMHOXeHHe MHKPO(JOphI,
| 1a10T 60Jiee CHABHBIE POCTKH. DTO OOBACHAETCS MNOBBILICH-
p‘ﬁ MHTEHCHBHOCTBIO MPOTEKAOUIHX B HAX OHOXHMHYECKHX
[IpOLeCCOB.

ﬂ Caenyer HMETb B BHAY, UTO MOJOXKHTEJABHOE BJAHSHHE 10-
HoJMHUTEebHOrO oforalleHHa ceMsH BHTaMHHAMH Ha MNOBbI-
EHHrE 3HepPriH HX NpopacTaHHs MOMKeT CKasaTbeCsl TOJBKO
B ciayuae, ecid ceMeHa oOoralleHbl APYrHMH He0OXOAMMBI-
MH MHTATEJbHBIMH H CTHMYJHPYIOUIHMH [BEIICCTBAMH H TIDH
jaquuny GJaronpHATHBIX VCJIOBHI BHemiHell cpensl. [lamb-
HC ﬁmee MposiBJeHHe CTHMYJSILHH POCTa H PasBHTHS pacre-
,___:;:: B OOJBIION CTeneHH 3aBHCHT OT YCJAOBHH HX NMHTaHHA,
__'_.'HH‘IHH Baarfg u np. CTHMyJAsHA POCTOBBLIX NPOLECCOB B
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pactenisax npuodperaer GoJiblIOe 3HAYECHHE B CBJI3H C BO3-
POCIIHMH MacmITabaMH MNpPHMEHEHHS MHHepaJbHEIX YA0G-
PEHHH M HEJOCTaTKOM OPraHHYeCKHX, 0COGEHHO MOA 3epHo-
Bble KYJbTYPHI.

OprannyeckHe yao6peHHs — HABO3, KOMIOCTEHI, TOp —
CAYKAT (HApAAy C APYTHMH HX NOJOMKHTEJALHBIMH KAyecrt-
BAMH) MONOJHHTEJbHBIM HCTOYHHKOM (H3HOIOTHYECKH AK-
THBHBIX BelllecTB Jasi pacteHuii. Kpome Toro, onun B 60Jib-
el CTeneHH, YeM MHHepaJbHble YAOOPEHHs, CTHMYIHPYIOT
pasMHOKeHHe pH30c(hepHOH MHKpPODJIOPE, ABAAIOLIENCS
TaKie aKTHBHBIM INOCTABUIHKOM 3THX Bellects. JleficTBu-
T€JIbHO, HECMOTPA Ha Bce OoJblliee MPHMEHEHHE MHHEPaJib-
HBIX yaoOpeHuif, yacTo HaGal0gaeTcd CHHIKEHHe KauecTBa
cemsH. Ha nayuno-merognueckoM coBeIL@aHMH, MNOCBSILIEH-
HOM BONpOCaM MOBLIIIEHHA KayecTBa 3epHAa KOJOCOBBIX
kKyabtyp (M. H. Bacuaenko, B. JI. Puibakosa, 1967), nox-
HYEPKHBAJIOCh, YTO HYXHBI TIay0oKHe HCCAeNOBAHHA, YTOOLI
BCKPLITh NIPHYHHBI CHHXKEHHSI KauecTBa 3epHa H paspabo-
TaTbk 3(Q(eKTHBHLIE MNpPHEeMbl MOBLILIEHHS €r0 KAuecTsa.
K Takum mpuemam B MepBYIO ouepeib MOTYT GHITb OTHece-
Hbl CO3/laHHE BBLICOKOTO YDOBHSI arpoTeXHHMKH, NMpHMeHeHHe
BHEKOPHEBLIX NOJAKOPMOK, 0CO0€HHO a30THBIX, COOJIOfeHHEe
ONTHMAJbHBIX COOTHOLU€HHH 3JIEMEHTOB NMHTaHHA H T. I.

as Toro 4To6Gbl 3€pPHO CHJBLHBIX NUIEHHI[ NOJYYaI0Ch
BBICOKOTO KauecTBa, T. e. comep:kano 17—199% 6Genaka u
37—38% KIefKOBUHbLI, CHHTE3 BEllecTB B PACTEHHH JOJIKeH
MPOXOAHTL OYeHb HHTeHCHBHO. CienoBaTesbHO, pacTeHHe
AO/MKHO OBITH obecrneyeHO He TOJLKO 3IJAEMeHTAMH MHHe-
PaJbHOrO NMHTAHHA, HO H (DH3HOJOTHYECKH AKTHBHBLIMH Be-
HIeCTBAMH. YCTAHOBJEHO, YTO H3MEeHEeHHe YCJOBHIl MHTAHMSA
pacTeHHH H3MEHSeT COoJepKaHHe B HHX eCTEeCTBEeHHBIX
IH/IOTEHHBLIX POCTOBBIX BellecTB. Tak, aMMHauHBIi a30T cro-
COGCTBYET CHHTE3yY ayKCHHOB M HX MEpeIBHIKEHHIO K TJaB-
HOMY KODHIO, HO B €ro NMPHCYTCTBHH YMEHbIIAaeTcHd KOJHYe-
cTBO rub6epennunos (JI. H. Bopouuna, 1967).

Y1noOpeHHsl BJHAIOT HA pa3MHOXeHHe MHKPOOPraHH3-
MOB, CHHTE3HPYIOLUIMX BHTAMHHbI H aYKCHHbLI; B TPHCYTCT-
BHH ypoOpeHuit H3 ceMmsH, 06paGOTaHHBIX CTHMYJSATOpPAMH,
BeIpactaloT 6oJiee MOLIHbIE PACTEHHA MO CPABHEHHIO C He-
06paboTaHHBIMH HJIH 110 CPaBHEHHIO ¢ BBIPALIEHHBIMH 110
Oexnomy ¢ony.

ITomumo nepeunciaeHHblX (akTOPOB, ONpeAeISIOUIHX
OT3BIBYHBOCTL CeMAH Ha HX 00paboTKy BHTAMHHAMH, HaI0
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YUUTLIBATH, 4TO THOpHAHBIE CeMeHa BcexX BHAOB PACTEHHH c¢/ia-
00 OT3bIBAIOTCA HA HX oborauleHHe BHTAMHHAMH. 3TO 00b-
ACHAETCA TeM, 4YTO NPH THOPHAM3ALHH HOCTHraercs «I0y-
KOMIIJIEKTOBaHHEe» (H3HOJOTHYECKH aKTHBHBIX BElIECTB.
[TosToMy y rerepo3dcHbIX THOPHIOB 3THX BelecTB OOBIYHO
0oJibIlle, YeM Yy CaMOONBIIEHHBIX JIHHHA,

Ha ocHoBanun 3toro HabJdIONEeHHS NpeljoXeH MEeTO.L

‘omnpejesieHHs pPa3sHOKAueCTBEHHOCTH CKpelllWBaeMbIX JIHHHIL.
STOT METOoJ 3aKJ4YaeTcsd B yuyeTe aKTHBHOCTH pocTa APOK-
KeH Saccharomyces cerevisea (HCMOJIb3yeMBIX B KauecTBe
| TecT-OpraHHaMa) B 3KCTPAKTaX H3 TKaHeill POAHTENbCKHX
" opM H B IKCTpAKTax H3 HX cMecH. Ec/in Ha TakHX cMecsx
k me:'r NpOMKIKeH YCHIHBAeTcd, TO 3TO SIBJAAETCH OMHHM H3
ToKasaresen pasHOKaYecTBeHHOCTH JuHHA. B pesyabrare
7 _ngEUlHBEIHHH TAKHX JIMHHI MOJYyYalOTCs reTeposHcHbie rud-
- puapl. Takoil MpoOrHo3 NMOATBEPAH/ICA B ONBITAX C PACTEHHA-
- MH (O. ®, Mankos, C. I'. Manswok, 1961; C. I'. Mausiok,
X J1. B. 3akpeBckas, 1966).
- IlpuBenenusie BbilIe MaTepHa/bl N0 HEKOTOPOH cTemne-
-}-IH 0OBACHAIOT NMPHYMHBI PA3JHYHON CTeNeHH OT3LIBYHBOCTH
| asnm:{ MapTHil ceMsiH Ha HX 00pabOTKYy CTHMYJIHPYIOIH-
. MH BellecTBaMH, B YaCTHOCTH BHTAMHHAMH H GakTepHab-
HbIMH IpenapaTaMH.

MCNONb30OBAHME MMKPOOPrAHM3IMOB,
MOBLILLAIOLWMX IHEPTHIO NMPOPACTAHMA
M YPOXKAHHBIE KAYECTBA CEMSAH

":- MyTH HCMOJB30BAHHA  MOJIE3HBIX MHKDOOPraHH3IMOB.
- HMimeiorcst HabGniofeHHsl, KOTOpble MOKasblBAlOT, UYTO Aame
icpamuﬂpeme:mﬂe (KaK MoJOXKHTeJbHOe, TAK H OTPHIUATEb-
| HOe) BosjeficTBME Ha ceMeHa B MEPHOA HX MPOpacTaHHs
' BHI3BIBaeT MocjejeiicTBHE, BIAHAIOLLEe HA ypoxai. 10 00b-
i ICHSIETCA TeM, YTO GHOXHMHYECKHE MPOUECCH, MpOoTeKaiomHe
B (hasy mpopacraHus ceMsiH, CBAI3aHbI IENHON peaklHeil c
DCJIE,H.}FIUII.[}'IM XOZOM OGMEHA BEIECTB B pacTyuiem pacre-
HH HanpuMep, npu npopallHBaHHH CEMAH SUMeEHs B Teye-
He 2,5 cyTOK B YCJOBHAX HEJOCTATOYHOH aspalHu Habuio-
a.JIr:u:h cHHXKeHHe ypoxkas Ha 43,1%. Ilpopammnsanne ce-
‘MAH NOHHHKA B KapOOHATHOH MoYBe Mepel HX BLICEBOM B
KHC/VIO MOA30JHCTYIO, Ha060pOT, CNoco6eTBOBA/IO MOBbILIE-
mn ypoxasn Ha 569 mo cpaBHeHHIO c ypoxKaeM, MoJyueH-
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HbIM OT CeMfiH, BbICEAHHBIX Cpa3zy B KHCAYIO MNOYBY
(2. K. Xaanep, 1964). Ananoruunsle pe3yabTaThi MoJyuye-
Hbl C JIIOIePHOH, YpOXKail KOTOPOit nosBbicHica Ha 28% s
TOM cJjy4ae, KOrjla ceMeHa BBICEBAJH B MPOH3BECTKOBAH-
HBIH BepPXHHH CJIOiI KHCJOH MOYBHI.

M3 ckasaHHOro BhITEKAeT MpakTHYECKass 3HAYHMOCTb pa-
60T no npeAnoceBHOH CTHMYJsUHH ceMsaH. Jlaa stoft uean
HCMOJBL3YIOT HABO3HYIO JKHIKY, BBITHXKH H3 Npopacraio-
HIHX CeMsAH H MoYeK, MHKPO3JeMeHTL!, nmpenaparbl TYMHHO-
BOH KHC/JOTBI, BHTAMHHBI, NPH 3TOM B GOJBIIHHCTBE CJayya-
€B noayuarT nojaoxureabhblii sddexr (I1. H. Bayamanac,
1959; K. E. Osuapos, 1964; JI. A. Xpucresa, 1961 u ap.).
YcTanosieHo, 4to JeHCTBHE NPHMEHAEMBIX CTHMYJIHPYIO-
LIHX BEUIECTB 3aBHCHT OT HX BJHAHMA Ha (PepMEHTATHBHBIe
MpOIEecCHl, NpOTeKaiHe B ceMeHax, Ha AbIXaHHe CeMAH H
Ha coep:KaHHe B HHX BHTaMHHOB.

EcrecrBenno, BcTasl BONPOC O NMPAKTHUYECKOM HCHOJb30-
BAHHH HEKOTOPHIX MHKPOOPraHH3MOB, SIBJSIOLIHXCHA MPOIY-
HeHTaMH (DH3HOJOTHYECKH AKTHBHBIX BeLIECTB, AJfA CTHMY-
JAAUAH 3HeprHH mnpopacranus ceMsH. OcoGenno Gonbmoe
BHHMaHHe NMPUBJEKIH K cebe BHAL, cnocobHBle K OHOCHHTE-
3y BHTAMHHOB.

CHHTeTHUYECKHE TpenapaThi BHTAMHHOB HJH Mpenaparhl,
BhilycKaeMble BHTAMHHHOH NMPOMBILIJIEHHOCTBIO H3 IPHPOI-
HOTO CbIpbH, MOKAa AGPOTH H HX HELOCTATOYHO JJISl TOTO, YTO-
Obl Hcmoab30BaTh B pacrenueBoxcrse. [lostomy nepcmex-
THBHLIM FABJSETCH NMPHMEHEHHE KYJbTYpPaJbHbIX MKHIKOCTEH
MHKPOOPraHH3MOB, COAEPIKALIHX KOMIJIEKC Das3JH4YHBIX BH-
TAMHHOB, HJH BHECEHHEe B MOYBY MHKPOOOB — NMPOAYIUEHTOB
3THX BELLecTB.

[ToBbimieHne ypoxkas pacTeHHii 3a CYeT MOJIe3HBIX CBOIi-
CTB MHKPOOPraHH3MOB MOZKET OCYUIECTBIAATHCS HECKOJbKH-
MH crnocobamu: 1) Gakrepusauueit cemsn Buaamu OakTte-
PHH, DasMHOXKAaWIIHMHCA B pH3ocdepe M HaKanJHBaIOUIH-
MH B Npoliecce CBOEH XKH3HEAesTeNbHOCTH 3JEeMeHThl MHTAa-
HHSl pACTeHHH B AOCTYNHOH (opMe HJIH CTHMYJHPYIOLUIHMH
npopacraHHe ceMfiH; 2) BHeceHHeM c ceMmeHaMH 0000BBIX
pacTeHHH AaKTHBHBIX KAYVOEHbKOBBIX OakTepuii, BHELpPsIO-
IIHXCS B KOPHH H 3aTeM Pa3sMHOMXKAWOUIMXCA B KayOeHbKaXx;
3) oboraieHueM NOBEPXHOCTH pacTeHHil AaHTArOHHCTAMH
HJH MyTeM NPHMEHEHHA MOJyYaeMbiX H3 HHX aHTHOGHOTHKOB
MPOTHB HeKOTOPHIX (hHTOMATOreHHLIX BHAOB, 4) 3amauuBa-
HHEM CEMAH B TYCTHIX KJAETOYHBIX CYCNEeH3HAX MHKpOOGOB —
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OAYUEHTOB (hH3HOJOrHYECKH aKTHBHBIX BellecTs;, D) 3a-
AYHBAHHEM CeMfAH B KyJbTYpajibHBIX MKHIAKOCTAX, cOdep-
AUHX MeTaboNHThl MHKPOOOB-CTHMYJIATOPOB.
bakrepusauus cemsn. B Hacrosiee BpeMfi OCHOBHBIM
jocoO0OM MPAaKTHYECKOro HCNOJAb30BaHHSI MHKPOOPraHH3-
DB ABJIeTC MeToJ OGakTepH3alHH ceMAH AKTHBHBIMH JKH-
LIMH KyJabTypamu Gaktepuil. DTOT METOJ LWIHPOKO pacnpo-
rpaHeH Oaarofapa XOpOWIO HaJa)KeHHOMY MPOH3BOACTRY
jaKTepHaJbHBIX TpenapaToB, HX TpaHcmoprabeabHOCTH,
03MOKHOCTH AJHTEJBHOr0 XpaHeHHs H pas3paGoTaHHOCTH
¢ N0c000B NMPHMEHEHHS.
 Ilpenaparst — HuTparuk, ¢ochopobakrepnH H a30ToOaK-
pHH — HasbiBaloT OaKTepHaJAbHBIMH ya00peHHsAMH. [leHcT-
1 2 3THX NpenapaToB pPacCYHTAHO Ha TO, YTO BXOAAILIHE B
d coctaB GakTepHH, BHeceHHble BMecCTe C CeMeHaMH, pas-
[HOXKalTCs B pH3ocdepe, HA KOPHAX HWJIH B KOPHfIX pacTte-
-|’ it W B Tpolecce CBOEH KHIHEAEATENLHOCTH MPOABJAIOT
.L-_: esHble AJ151 pacTeHHil CBOHCTBA.
. JleficTByioliiee Hauaa0 HHTparHHa — KaAyOeHbKOBble Oak-
pHH, OHH NPOHHKAIOT B KOPHH GOOGOBLIX pACTeHHH H CHM-
OHOTHYECKH C HHMH COXHTeIbCTBYIOT. B 3THX yC/I0BHsX
puncxnnur aKTHBHOE CBfi3blBaHHe aTMocdepHOro asora,
Opblil HCMOJB3YeTCsl pPAacTEeHHAMH H MOJHOCTBIO TOKpHI-
ET HX NMOTpeOHOCTL B 3TOM 3JEMEHTE.
. AsorobGakrepun H (ochopoGaKTepHH NpeAHA3HAYEHDI
_ 151 TOrO, YTOObI HHTEHCHQHIHPOBATH B pH3OCHepe npouec-
_'t , TpHBOAALLHE K YJYYIIEHHIO YCJOBHH NHTAaHHA pacTe-
uit. OHn co3aaBajHCh MO AHAJOTHH C HATPAarHHOM, KOTO-
)blil B TPHALATBIX roflax yiKe 3apeKkoMenaoBas cebs Kak
_-u noane s¢hdeKTHBHOE CPeJACTBO MOBBILIEHHs ypoxKas 606o-
' BeIX KyabTyp. [TosTomy Aasi pacTeHHil APYrHX CeMeHCTB, Ha
._'-a KOTOPBIX He 00pasyloTcs K/ayOeHbKH, nu,n,ﬁﬂpa.rm
uxpnnpraﬂnamm obGsafgalollHe CBONHCTBAMH HaKalJHBaTh
'B KayecTBe NpOAYKTOB cBoeH KH3HenesTeNLHOCTH OCHOBHBIE
4 leMeHTBl MHTaHHsl pacTenuii — asor, docdop, kasmii, Or-
pa.m'-{ Te BH/bl, Y KOTOPBIX 5TO CBOHCTBO OBIJIO BBbIpAMEHO
1aubonee sfpko. Teopernyeckoe obocHOBaHHe NpPHMEHEHHS
RTEpHElJ‘[hHH}[ MpenapaToB CBOAHJIOCh K CJeAyIOUIeMY:
nrnﬁaxrep yJayuliaer asoTHOe NMHTaHHE PACTEHHH 3a cYer
Hl-:c:auHH asora atmoctephl, dochoprbie GakTepuH yJyu-
am*r docdopHoe MHTaAHHe 3a CYeT TMpeBpalleHHA Helo-
VOHBIX JAJIA pacTeHHii opraHH4YecKHX coefuHenHi docdo-
H B pacTBopuMble (hocdaTel, cHAHKATHBIe OGaKkTepHH YJyu-
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IAl0T KaJWiHHOe MHTAHHE 34 CUYeT PA3JOKEeHHs aJalOMOCH-
JIHKATOB.

B macrosiunlee BpeMs CTaJjo OYEBHAHBEIM, UTO TAKOH OMAHO-
CTOPOHHHIT NMOAX0J K 6akTepHaAbHBIM yI0OpeHHAM GbiJ OLIH-
OOYHBIM, TaK KaK YCTAHOBJEHO, UTO HX JeHCTBHE 3HAUHTE/ b-
HO MHOrooOpasHee. HakonueHo OGoablioe KOJHYECTBO HaH-
HbIX, JOKAa3biBaIOUIHX CTHMVYJHpVIOlUlee BJHAHHe a3otobax-
Tepa H ¢ochopubix Gakrepuil na pacrenuss (K. Biirger u
F. Buckatsch, 1956; A. T'. I'ebrapar, 1961 u ap.). dkcne-
PHMEHTAJbHO NOATBep:KAeHO, uTo asotobaktrep u docdop-
Hele 6akTepun (Bac. megaterium pasnoBuanocTh phospha-
ticum) oGaagaloT cnocoGHOCTLIO CHHTE3HPOBATHL BHTAMH-
Hbl W retepoaykcud (ta6a. 30 n 31).

Tabaunma 30

buocuntes euramunoe Azotobacter chr. u Bac. megaterium
(B MKe Ha | 2 Beca CYXHX KJeToK)

Ne
MuKpoOprannsM mram-| B, | PP | By | B, | B, | By,
Ma

Azotobacter chr. . { 53 | 96 13501596| 42|12 | 0

28 | 70 |241| 33| 57|35 | 0
Bac., megaterium -, .~ 'k 56 | 30 |825|103|22,0]0,15|17,6

Mpumevanne JHanuse oGo6uwenst A, H. Haymosoft u ap.,
1962,

Taoaunnga 31

buocunrtes rerepoaykcuna Azotobacter chr,
n Bac. megaferium
(mo A. T. Hosuxosoit n JI. L. Hptyranosoit, 1966)

N Obpasosano rerepo-
MuEpooprannam WITAM- avkcuHa (MKZ ua
Ma 100 w4 cpegu)

Azotobacter chr. { 53 ; g%
2-56 160
1-57 76
Bac. megaterium . . 3 28
49 12
29 0
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A. H. Haymosa, E. H. Mumyerus & B. M. MapbeHko
1962) GaaronpuaTHOoe JAeficTBHe OaKTepH3allHH Ha Celb-
(0X03s1iCTBEHHbIe pACTeHHsi OOBACHAIOT BO3JEHCTBHEM B
ayHTeNbHOI cremeHH OHOJIOTHYECKH aKTHBHBIX BEIIECTB,
HOAYHHPYEMbIX BHECEHHBIMH GaKTepHSAMH.

Venex HcnoJb3oBaHusi HeCHMOHOTHUECKHX MHKpoopra-
3MOB NpH GaKTepH3alHH CeMJH 3aBHCHT OT MPHKHBAEMO-
TH KyJbTYp B 30He KOpHEi, TaK KaK TOJbKO NpH Pa3MHO-
@HHH BHECeHHBIX MHKPOOPraHH3MOB OyAyT HaKanJHBATb-
4 NPOAYKTHl HX JKH3HEAEATEJIbHOCTH H TaKHM oGpasom
ByJer OCyLIeCTBJAsTLCA BJHSHHE HX HA NOYBEHHYIO Cpeiy H
Ha pacTeHue.

- B cBa3u ¢ 3THM HccaeloBaTesiedH HHTEpecoBas BONMPOC
0 BBIXKHBA€MOCTH MHKpPOOpPraHH3aMoB, BHOCHMBIX BMECTE C
cemenamu. Tak, Kaapk (F. Clark, 1948), yuuTbiBast KOJIH-
yecTBo asorobakrepa B pHsocdepe HHOKYJIHPOBAHHBIX pa-

i
|

erenuii, Ha6mogan ObicTpoe CHHMKEHHe €ro KOJHYecTBa.

3 ¥

Banuypa u Manypa (V. Vancura, J. Macura, 1959) obna-
DVKHJIH B pu3ocdepe oBca, BHIPOCUIErO H3 ceMsH, GaKTepH-
30BaHHBIX asoTobGakTepoM, 128 MaH. KIETOK pas/iHYHBIX
MHKPOOPraHHSMOB 1 TOAbKO 263 KieTkn asoroGakrepa B
1 2 noussl. [IpumepHo Takoe Ke COOTHOUIEHHE OOHAPYZHKH-
an Bpayn, Bypauurcxam u Jlxekcon (M. Brown, S. Bur-
ingsham, R. Jackson, 1962). B 1964 r. sTH aBTOpH B ApY-
THX onbiTax HaGmiofanH JYYUyio NPHKHBAEMOCTh a30TO-
Gaktepa B pusochepe, oAHAKO 3TO daue ObJIO B TeX
Yea0BHAX, TAe B KOHTpOJe MNPHCYTCTBOBA/ CMOHTAHHBIH
‘azoTo6GaKTep.

. Tlo paunem O. T'. lupokosa (1963), nHekoTopbie BH/AbI
‘SnUPUTHBIX MHKPOOPraHH3MOB, Nepellefuipe ¢ CeMAH Ha
'KOpHH NPOPOCTKOB, BbITECHANHCH OBICTPO PACTYIIHMH aHTa-
‘rouucraMu u3 mnousbl. ITo nabmopenusam O. B. EnkuHoi
(1962), BHecenHas B UepHO3eMHYIO MOYBY KyabTypa Bac.
megaterium xopouo pasMHOXKajach B Hell nepsble 8 nmei,
‘A 3aTeM KOJHMYECTBO €€ Pe3KO CHHXKaJI0Ch W Yepe3 3 Hejlen
MOYTH He OTJAHYAJOCh OT KOHTPOJS.

. Pauce A T. HosuxoBoit (1959) 6bl10 ycTaHOB/IEHO, UTO
B YCAOBHAX IWeJMALI, HECMOTPs Ha BHeceHHe Bac. megate-
rium c ceMeHaMH NUIEHHIBl Tepej MOCeBOM, KOJHYeCTBO
5THX OakTepHit Bo Bce (asbl PasBHTHSI PACTeHHH He OTVIH-
Wajioch OT HX KOJHYecTBa B KOHTpOJE, T. €. OT KOJHYeCTBa
CNOHTAHHONl  KyJbTYpH, [pPHCYTCTBOBaBIIell B  MOUBE.
E. H. Mumyernn (1967) Takxe npHBOAMT AaHHble, TOKa-
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apiBalonue, 4tro BHecenue docdopobakrepuna He obecne-
yyBaJgO yBeJaHUYeHHe KoauyectBa (ocopHbix OGaxkTepHil B
pusocdepe mnpoca. Tak, Ha oHe, YIOOPEHHOM HABO30M,
oBHapyxeHo B KoHTpose 613 thic. 6akTepuil, a MpH BHece-
uun dochopobakrepuna — 607, Ha ¢done NPK — coorser-
ctBeHHo 419 n 400, 6es yao6penua — 197 u 187 OGaxtepuii
Ha | 2 nouBHl.

Opxolt U3 npuuHH cjaboit NPHIKHBAEMOCTH BHOCHMBIX ¢
ceMeHaMH MHKDOOPraHH3MOB Ha KOPHAX PacTeHHH MOXer
OBITH WX BHITECHEHHe AKTHBHO pa3MHOXKawILeHcs KOPHEBOI
MHKpodopofi. ¥YcTaHOBJEHO, YTO MaccoBOe PasMHOMKEHHe
MHKPOOPTaHH3MOB B NMPHKOPHEBOH 30He MPHBOAHT K MEpHO-
JIHYECKOMY TOBBILIEHHIO TOKCHYHOCTH PH30C(HepHOH MOYBLI.
CAelcTBHEM 3TOrO SIBJAAETCH NepHOAHYecKOoe CHHIKeHHe 00-
niei uMcJaeHHoCTH OaKTepHil HA KOPHAX, B TOM YHCJE H BHe-
CeHHBIX, KOTOpbie BHayaJjieé OCTaloTcsl B MeHbIIHHCTBE, a 3a-
teM  noaHocteio  BbiTecHsiores  (H. II.  Xynmskos,
0. M. BosnsakosBckasi, O. I'. [llupokos, 1966).

[Tnoxas npuKHBaeMocTh asorobakrepa B pH3ochepe
pacrenuit HabGmwopanace AaBHO, NMO3TOMY YiKe Ha MepPBBIX
sranax paspaGoTku npenapara asoto0akTepHHa PEKOMEH-
JI0OBAJIOCh TPH €ro H3roTOB/IEHHH MNPHMEHATh B KauecTse
ganonuutenss Huauuabil Topd. Topd momken 6wla cay-
MHTh 3aNMTHBIM cyOGcTpaToM, B KOTOpOM asorobakTepui
MpH BHECEHHH B IOYBY MeHbIle nojsepraJcs Obl BO3HLEHCT-
gHi0 HeOGaaronpHATHHX yciaoBuiH. OJHAKO HHYTOXKHBIE KO-
nuuectBa storo cyberpata (3—6 ke Ha | 2a) He H3MEHHJIH
MOJOKEeHHS.

Heckoabko Jyulipe pe3yabTaThl OBIJIH NMOJYYeHbl, KOraa
CT4JH NpHMeHATb a3orobakTep B COCTaBe OpraHo-MHHe-
paasubix rpanya (A. M. Ilenoymosa, 1953), a Takxe B
CMEeCH ¢ OpraHO-MHHepaJbHBIMH YAOOpeHHsMH (HeOoJbliHe
70361 HABO3a H H3BecTH c cynepdocdarom), BHOCHMBIMH B
paaku (®. I0. Teapuep u T. M. [Tonepekosa, 1995) uan B
pepxuuil caoit noussl (. B. Jlomatuwa u A. H. YHyHnepo-
ga, 1956). [1pn mcmoab3oBaHHH as3oTobakTepa B OBOULEBOA-
CTBe HeMJOXHe Ppe3yabTaThl Aaj crnocod BHECEHHs €ro B
topdo-nepernoiinbie ropmoukd (E. H. Mumyctnn #
A. H. Haywmosa, 1956 u np.). Kpome TOro, HCHHITHIBAJach
BO3MOXKHOCTL OakTepHsalMH as30To6aKTepoM KOMIOCTOB,
OIHAKO 3TOT NpHeM okasajcs MeHee s¢hdekTHBHBIM. [lepe-
yHcJieHHble Bhille cnocofbl BHeceHHss OaKTepHH peaJibHO 10-
CTYNHBI B OCHOBHOM NPH HX NMPHMEHEHHH B OBOLLEBOJACTBE,
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. TaK Kak NPH MAacCOBBIX MOCeBax JAPYrHX KyJbTyp MECTHOE
. BHeceHHe OpPraHHYecKHX yIoOpeHHil MpHMEHsercs pPeaxo.

' MOKHO NpeAnoNoKHTh, YTO MOBbINIEAHE YpPOXKasi, HalJlo-
. naemoe mnpu mnpuMeHeHHH ¢ochopobakTepHHa H as0To-
| GaKTepuHa, B pAje caydaeB MOXKeT ObiTh OOBACHEHO TOJb-
| KO HX [epBOHAYAJABHBIM CTHMYJAHPYIOUIHM BJHAHHEM HA
| cemeHa. .

| Kpome azoroGakrepa u Bac. megalerium, sABJIAIONIHXCS
| JeiicTBYOUIHM HavajoMm GaKTepHaJbHEIX yaobpenuii, B Ha-
. crosiiee BpeMs oOHapyXKeH psaj APYrAX BHLOB, obGpasyio-
| muX BelleCTBa, CTHMYyJHpyloue poct pactedui. Oaxaxo
| caefyeT yYHTBIBaTb, YTO HE BCe BHADI GaKTepHil, NPOSABHB-
{--mne cebs B MCKYCCTBeHHBIX, 1a60pPATOPHBIX YCJOBHAX CTH-
| MyJaATOpaMH, MOryT ObiTb HCINOJIL30BAHBI B BHAE KJIETOY-
| HBIX CycheHsHil B mnpakTHKe. IJTO OO0DBACHAETCA TeM, 4TO
| KaxJblit MHKpoopranusm oOsajaer pasHooOpasHbIMH CBOH-
| cTBaMH, a BbIle/leHHe HM POCTOBBIX BeIIECTB ABJACTCH
| Jumb OXHHM H3 (aKTOPOB, BJAHAIOUHX Ha pacTeHHe. Ha-
" npumep, muorne mwrammbl Ps. fluorescens crmocoGHbl CHHTE-
| 3ppoBaTh BHTAMHHBI H Garofaps 3ToMy 06/1afaioT XOpPOUIO
. BLIPAXKEHHOl CMOCOGHOCTBIO CTHMYJAHPOBATH TNPOPACTaHMHE
. CceMfiH M POCT MPOPOCTKOB B J1aGOPaTOPHBIX YCHOBHAX. Oxn-
| maKo cpely KyJbTyp 3TOro BHia GakTepu#t mMHOrne obnana-
| 10T JeHHTPHHUAPYIOLLEH cnocoGHOCTBIO, T. €. HM NpHCylle
| ¢BOFiCTBO BOCCTAHAB/JMBATH HHTPAThl [0 Ta3000pasHOro
. asora.
. Tlposepka BiAMAHHA Ha ypoxKadl OBCa OAHOH H3 TAKHX
|| KyJbTyp B YCJIOBHAX MO/]€BOro oOnbiTa nokasana, 41o Ha
| GoraToM arpoTeXHHUeCKOM (oHe, NIPH COBMECTHOM BHECEHUH
| OpraHMyecKHX M MHHEPaJbHbIX A30THBIX yaoOpenuii, coszua-
| JiCh TaKHe YCJOBHs, MPH KOTOPBIX MPOfABHJIACH AeHHTPHI-
| [upyiollas 4KTHBHOCTH BHECEHHOTO MHKPOOpPranH3ma, HTO
B CBOIO ouepejb MPHBEJO K CHHMEHHIO ypPOXKas pacTeHHil.
" B mauHOM cjyyae CpaBHHBAJHCH MITAMMBl JIBYX BHAOB MHK-
| po6os-cTumyasitopos: Ps. fluorescens 314 ¢ sipko BhIpazeH-
" Hoil cnocoGHOCTLIO BOCCTAHAB/IABATL HHTPATHL J10 cBobOHO-
' ro asora u Myc. phlei 171, He o0najaowas STHM CBOHCT-
" Bom (IO. M. Bosnsakosckasi, 1961). Onbit mnocraB/en Ra
| Gaze Mockosckoro otieseHusi BcecoiosHoro HayuHO-HCC/E:
| H0BATEJNbCKOTO HHCTHTYTA CEeJbCKOXO3fHCTBEHHOH MHKPO-
~ 6uostornn B IOpoes-Tloabckom paiione BaamuMupcko 00-
' pacth. TTouBa — BHILLE/JOYEHHBIH YepHO3eM, pasMep Aei-

F:HDK 84 u2. Hopma BeiceBa — 200 ke Ha 1 ea. Tlorogubie

-.I'I.'F Boausnkoeckan 10. M. : 145



yeaoBus Oblii GaaronpustHbie. Ha yyacrok nepen nocesom
BHOCHJIH YA0OpeHHs M3 pacyera Ha | 2a: moaynepenpesuie-
ro KOHCKOro HaBo3a — 5 7, aMMHa4yHOH oceqauTpel — 1 4,
xJopHcToro Kaausi — | y, cynepdocdara —3 y. Bakrepuu
HAHOCHJIH Ha CeMeHa B BHIe CYCNeH3HH KJEeTOK, CMHITHIX C
arapa. Cemena BoiceBanu 14 mas, yOupaau ypoxaii 26 as-
rycra. PesyabraTtsl yyera ypoiKas npuseleHbl B Taba. 32.

Taoauua 32

Bansnxe GaxkTepHsaluHH CeMAH CYCMEH3IHAMH KIeTOK pasHbLIX BHJOB
Gaktepuli-cTHMYNATOPOB HAa ypoxalt oBca B MOJEBOM OMNBITE

Cupoft BeC cHOMOR Bec 3epHa
¢ Kamaof ¢ Kamaof
AeAAHKH AeARHKH CpeaHHA
(x2) (K2)
Bapuaur onwuita ™
T o s |4
B z = 2 | = 5
o o = = o
=2l =8| ® SEl5E 5
k-3 o8- S oc B8 8 - N
Konrpoas . . . .|107| 110| 108,5| 100,0 | 30,2 | 30,6| 30,4 | 37,5| 100,0
Kyabtypa: 314 . .| 42| 95| 935| 86,1]257|258|257|321| 855
171. . [114] 123 | 118,5| 109,2|32,5 | 32,6 32,5 | 40,1| 106,9

[IpuBeaennsie B Ttabua. 32 naHHbIe NMOATBEPKAAIOT, 4TO
npu orbope MHKPOOOB-CTHMYJIATOPOB MJsl MPaKTHYECKOTO
MCNOJb30BAHHA B BHAe XHBBIX KYJAbTyp HX HeoOXOoAHMO
BCECTOPOHHe mnpoBepaThb. [IpH 3TOM OCHOBHBIM KpHTEpHEM
A0JKeH OBITh MMoJyyaeMbiil YVpoXKaH pacTeHHH.

3aMayuBaHHe CeMAH B KYJAbTYPAJbHBIX MKHAKOCTAX.
MHUKpOOEI-CTUMYIATOPEI BJIMAIOT HA POCT PAaCTeHHH BblJe-
JAEeMBIMH HMH NPOAYKTAMH XH3HeleaTeabHocTH. IIpn pas-
MHOKEHHH B KOPHEBOii 30He BHA0B, BHECEHHBIX C ceMeHaMH,
MeTaboaHTl OaKkTepHaNbHBIX KJETOK BHIJEAAIOTCA B OKpY-
HKAloMYIo cpey NMOCTeNeHHO H TaKXKe MOCTeNeHHO BIHTLIBA-
IOTCH MpOopacTalOLUIHMH CeéMeHaMH, a 3aTeM BcacblBalOTCA
pactyniumMi KopHaMH. OIHaKo B 3TOM cJydyae, KakKk Mbl BH-
IleJIH, TPYAHO CO3AaTh YCJAOBHS IJsl XOpolluei npHKHBaeMo-
CTH BHeCeHHBIX MHKPOOPraHM3MOB B IPHKODHEBOH 30HE.
Kpome Toro, HeBO3MOXHO mnojo0paTb ONTHMaJIbHbIE KOH-
IleHTpalHH MHKpOOHBIX MeTabGOJHTOB H H30€XKaTb HX Mepe-
XBaTbIBaHHA NOYBeHHON MuKpodaopo#. [lostomy nepcnex-
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THBHBLIM CrOcOGOM MPHMEHEHHs MHKPOOOB-CTHMYJIATOPOB B
PACTeHHEBOACTBE SIBAAETCA MPEANOCeBHOE 3aMauHBaHHe ce-
MSIH B Pa3BelieHHBIX KYJAbTYPAJAbHBIX XKHAKOCTAX. ITOT CIO-
co6 COCTOHT B C/AeAyloIleM: MHKPOOPraHH3Mbl — AKTHBHbIE
- MPOJAylUEeHTh BHTAMHHOB — BbIPAIIHBAIOT B TEUCHHE ONPE-
. [eJeHHOro Bpe€MeHH B XKHJAKOH NMHTaTeJbHOH cpele AJs Ha-
KonJeHust ux mMetaGoJ/IHTOB, B TOM YHCJEe BHTAMHHOB H aYK-
cunoB. HauGosibee KOMHYECTBO BHTAMHHOB IpH OGBIYHOM
BhIpAlUHBAHHH KyJbLTYp B Ko/10aX B TepMOCTATE HaKaM/JIHBaLT-
. ¢a Ha 8—10-i1 genp, NpH BhIpallHBAHHH HA KauaJjke —Ha
. 4—6-it genp (Taba. 33).

| Ta6anuma 33

KoJH4eCTBO BHTAMHHOB, HAKAT/IMBAEMOE KYJAbTYPAMH MHKpO-

. OpPraHH3MOB B KMJAKOH cpejie B 3aBHCHMOCTH OT CPOKa BHIPAUIHBAHHA
4 M ocolerHocTedl KyJabTypbl

(no 10. M. Bosuakosckoit u 3. Il. PriGakosoh)

Koau4yecTao BHTAMHHOB (MK2 Ha
100 a4 EYALTYDPAALHOR KHA-
i KOCTH)

= MuKpOOpraHuam : E E o= 3 3; =

z =8 =2 g %

i g sel BE L vER A
2 531 d& | &8 =2

_ %

171 | Myc. phlel . . .. .. { lg IQE Eg 2%
426 | Promyxobact, johnsonii { 13 %} gg 33
B 4| o 6 13
| 513 O RIS S { 10 48 116 99
-'-, 648 | Cryptococcus laurentii { lg 33 ﬂ gg
'550 Chr. aurantiacum . . . { 13 lgg l.lag 2%

| [MosoxuTeabHoe feiicTBHe (H3HONOTHUECKH AKTHBHBIX
. BellecTB Ha pacTeHHsi 3aBHCHT OT HX KOHUEHTPaLHH. 10
. OTHOCHTCS H K KYJbTYPaJbHbIM KHAKOCTAM MHKPOOpPraHus-
~ mos. [Tostomy mepej 3aMauHBaHHEM CeMfH KyJbTYpa/bHEIE
" JKHAKOCTH Pa3BOMSIT A0 ONTHMAJbHOH KOHlUeHTpauuH. B ne-
. puon samauuBaHHs B TeueHne 20—24 uacos Habyxarline
. cemena o6buno pnuthiBalor 40—60% u Gosee BJarH OT HX
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MepBOHAYAJBLHOTO Beca, NPH 3TOM OHH Cpasy ycuiaeHHo 000-
ramaiTcss MHKpOOHBIMH MeTa00JHTaMH.

BBuny Toro, 4HTO KaAblii MHKPOOpranusm objagaer
CBOHCTBEHHOH TOJIbKO @MY CIOCOGHOCTbIO CHHTE3HPOBATh Te
HJIH HHbIE BHTAMHHbBI H HAKAMJIHBATHD HX B ONpeAeJeHHBIX
COOTHOWEHHAX B cpele, TO H NoAGOp ONTHMAJbHBIX KOH-
ILeHTPAUHH J0/KEH NMPOH3BOAHTLCA HHAHBHAYaabHO. Koau-
YECTBO HAKOIJIEHHBIX B Cpe/ie BUTAMHHOB 3aBHCHT He TOJb-
KO OT BMJa MHKpoOprani3ma, HO M OT CPOKa BblpalllHBAHHS
KyJAbTYyp, OT cOCTaBa cpejbl, TeMOepaTypsl U T. A., MO3TOMY
[IPH HCMNOJb30BAHHH MHKPOOPraHH3MOB OOBIUHO TNPHIEpKH-
BAIOTCA NOCTOSIHHBIX YCJOBHH HX KVJLTHBHPOBAHHA,

TaGbanuua 34

BauanHe pasHbIX KOHUEHTPALHA KyAbTYPaJbHbIX MKHAKOCTERN
MHKPOOPraHH3MOB HA SHEPrHi0 NPOPACTAHHA CEMAH

KYKYPY3bl
3 e g T S =

B gem aamovenn i :E w2 " ~ B

cemens = wE X 8 3g

25 5883 & S0 ol 1

o 8 5673 oy = Eg
ORG-S — 392 +15 +12,5 1000
K. . kyabTypsl: 650 5 434 +5 -+-4,1 123,2
60 800 373 —8 —6,6 105,6
426 200 345 -7 +5,1 98,0
426 400 485 —7 —-51 137,7
426 600 339 —1 —1,0 96,5

[Tpnmeunanue B kamaom sapuante |2-kpaTHas NOBTOPHOCTS.

B tabu. 34 npuBejeHsl pe3yabTathl nMoAbGopa ONTHMAJb-
HBIX KOHIEHTpaUHMil KyJAbTYPaJbHBIX JKHAKOCTEH ABYX MHK-
poOOpPraHH3MOB 1O HX BJHAHHIO Ha 3SHEPrHIO NpopacTaHHs
ceMsH Kykypyaol. [lasa kKyabTypel 650 ontuMmagibHas KOH-
eHTpalus noayueHa npu passegendd 1:500, a aas KyJab-
Typbl 426—1 : 400.

MHuorouucaentble JaHHbBle, MOJY4Y4eHHBle B MOCAegHee
BpeMsi BO BcecolosHoM HayuHO-HCC/AEL0BATEJbCKOM HHCTH-
TYTe CeJbCKOXO3AHCTBEHHOH MHKPOOHOIOTHH, MOATBEpAHIH
s¢pdekTHBHOCTL cnmocoba NpHMeHeHHsT MHKPOGOB — MpOAy-
LLEHTOB BHTAMHHOB H IeTepoayKCcHHa — NpeArnoceBHBIM 3a-

* CratuctHueckuit Mmetos o0paGoTkn AaHHBIX (cM. cTp. 214).
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MauHBaHHEM CEMAH B ONTHMAJbHBIX Pa3BeleHHSAX KYJbTy-
'PpaJIbHBIX XKHIKOCTEH.

. Hccneposanus A. A. Kaununape (1964), A. Rovira
g:1965} H JPYrux NoKasajii, UTo XOpOllHe pe3yabTaThl Jaer
TakxKe cnocob samauHBaHHfl CeMAH B rycThiX OGakTepHasb-
JHBIX CYCMEH3HAX KJ/IeTOK, CMBITHIX ¢ arapa. B mocaeaHem
‘cayvae, OYEBHAHO, TaKXe NMPOHCXOAHT yCHJIeHHOe oboraiige-
| HHe ceMfH NMPOAYKTaMH OHOCHHTE3a MHKPOOPTraHH3MOB.

© EcrectBenno, 3aMauWBaHHe CEM#H B KYJbTYPaJbHOH
KHAKOCTH B mnpakTuke orpannueno. Oxnako o6pabGorka
'CeéMAH OBOUIHBIX KYJbTYpP, a TakiKe CeMSH OPH
CeqeKUHOHHON paboTe He BH30BET 0COOBIX 3aTpya-
- HeHHI. :
' CemeHa OBOWIHBIX KyJbTyp MPHHATO Mepej MOCeBOM 3a-
. MauyuBaTh B Boje. BmecTo BoAbl 1esiecoo6pasHo HCHOJbL30-
bﬁa-rh CTHMYJIHpYIOUHe XuHAKoCTH. [lpuMeHeHHe 1A STOH
| [eaH KYJbTYpaJibHbIX JKHAKOCTEH HEKOTOPbIX MPOAYUEHTOB
' BUTaMHHOB (puc. 14) aano mnoJoXKHTeAbHBIE pPe3yJabTaThl.
‘Hanpumep, no ganubiM DBceecowosHoro HaydHO-HCC/aeI0Ba-
- T@NbCKOTO HHCTHTYTA CeJbCKOXO035{CTBEHHOH MHKPOOHO/O-
EHH ypoxain mopkoBu lllanteHs, cemeHa KOTOpo#H OBbIJIH
| 3aMOYEHBI B KyJbTYypaJbHOH XKHAKOCTH, B YC/JIOBHSIX Berera-
nHuHHbe onbiTOB nosbicuics Ha 17—30% (ra6a. 35) mo
EpaBHrEHHI-D ¢ KoHTposieM. OnbITEl NPOBOMHIH B COCYAAX eM-
- KOCTbIO 7,5 K2, HanoJHEHHbIX OTOPOAHON MOYBOH, B KOTOPYIO
.jr.nﬁaﬂnﬂ.rm cMech yaoOpeHHil — neperHoi, CeJHTPY H CY-
' én‘t’:pl:bur:tbaT (coorBerctBenno 20 7+ 1 4+3 y Ha 1 2a). Oqun
paa 3a BereTalHoOHHBIN MepHOA pacTeHHsd NOAKapMJIHBAJH

.- 1 « ? I-.
e ;
R R S T

Puc. 14, Crumyasiusg NPOPACTaHHA CeMAH  OrYypUOB  Ky/bTy-
poii 426.

a — ceMeHa 3amodenst B paspefedsofl B 200 pas KyanTypaabHofl mMHAKO-
cTH 426, 6 — @B mnuTaTteasHoil cpene (KOHTpOAL), 8 — B CYCNEeHIHH Kae-
TOK
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Ta6anuna 35

Ypomali MOPKOBM B BEreTAUHOHHBIX ONBITAX C MpeANoCeBHBIM
HAMAUHBAHWEM CEMSAH B KyJAbTYPadbHBIX MHAKOCTAX MHKpoGOB-

CTHMYAATOPOB
ﬁ Ypomxaf wopwenaonos (2)
! npH MOBTOPHOCTH
B uem 3aMOYeHH ceMeHa EE C,ﬂf:; i %
S8 | 1-n | 28|38 | 40| 5A
On
1960 2. (8 pacrenud)
BORA a2 ars ... .| = |312|323|342|365|372| 342,8 | 100,0
K. . kyabtypui: 171., . |1:100{ 375|405 | 409 | 425|460 | 414,8|121,0
650. . . |1:300|384 |411|420|422|423| 412,0|120,1
1962 2, (8 pacrenul)
LIrh ¢ Py gt SWREUMEREEA AP — |3201325|335|341|375| 339,2 | 100,0
K. . kyasrypei: 171, . . | 1:100[{ 380 | 400 | 404 | 415419 4036|1188
650 . . .|1:300]425|445 450|455 | — | 443,7|130,6
1964 2. (5 pacrexud)
SNOCHLY % Shy Lol 3 ) T .| — 1245295300310 — | 287,5 100,0
K. %, kyaotypm: 171 . . |1:100]315|325|340 | 415| — | 348,7 | 121,2
650 , .|1:500/310|335|335(370| — | 33841179

amMmuaynoil ceauntpoit. Iloces npomssoaunu B mae, ybGop-
Ky — B OKTs0pe.

CTuMyJHpOBaHHE POCTAa PACTEHHIl B YCJOBHSIX 3 4K P Bl-
TOTO TPYHTA MOXKeT AaTb 3HAYHTe/bHBIH IKOHOMHYE-
ckuit apekr. Tak, cemeHa orypuos copra Mypomckuii, 3a-
MOYEHHble B KYJbTYpPaJbHOH JKHAKOCTH, BBbICAXKHBAJH B
KBAPIEBLIH [ecoK, YBJa)KHEHHBI NHTATENbHONH CMeChI0
['envpurensa. Poct npopocTkoB yuuTbiBajiu Ha 12-e cyTKw.
Oxkasajocb, 4TO HEPrust NnpopacTaHHs ceMsaH, 3aMOUYEHHBIX
B CTHMYJIHPYIOIIEH XHAKOCTH, Bbille, YeM B KoHTpoJe. Oco-
OEHHO 3aMETHO CTHMYJHpPOBaJCA pocT KopHel (raba. 306).

[Tpu BolpamuBaHuu orypuoB copra MHOronJoAHBI rHI-
porioHHBIM cmocobom Ha Kepamsute (700 M%) B coBxose
«Tenanunpiit» Jlenunrpanckoi obaactu B 1966 r. Geina mc-
M0Jb30BaHa KyJbTypajbHas MKHAKOCTb KyJabTypel 426.
YBJIaXKHAIH KepaM3HT MHTATeJbHLIM pacTBopoM HecHokoBa
i BasbipuHoil. OgHOBpeMeHHO ¢ OMNbITHOH paccafoil, BuIpoc-
meH M3 ceMsdH, 3aMOYEHHBIX B pa3BelleHHOH KYJbTYpaJbHOIl
AKHAKOCTH, Ha TaKoOil e MJOUIaJH BbICAXHAH paccany, no-
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TaGanuwa 36
BaustHe MHKpPoOOHBIX MeTAGOJHTOB HA 3IHEPrHi0 NPOPACTAHMA CEMAH

3 Orypiios
L
r Bec 100 npopocTkon (M2)
B ueM 3aMOMEHH CEMeHa EE'E AHCTLA KOPEi
=22 M+m 9% M+m %
3 U ey B 20 2200450 100 600430 100
* [lurareabHas cpela
LY 200) 5 e was 20 2100 + 60 95 6004-20 100
" K. & xyabTtypu 426
L 200) oo a2 2400420 109 1218 +2 203
Cycnenausi  KJIeToK
& KyapTypni426. . .| 20 24004-30 109 1200+ 50 200
R R R E Y 9 20004-63 100 700463 100
- K. ®. kyasTypu 426
L 200)., . L.l 9 2300+ 11 115 16004-51 228
* CycneHsuss KJeTok
L KyabTypu 426 . . . 9 2400462 | 120 | 1500462 | 214
1
b dyratr k. k. 426
Rl 200) ... .. 4 2166475 108 1450+10 207
A CMechb  BHTAMHHOB
rpynik B, . . . . 9 1970481 98 | 1270475 181

. JVUEHHVIO H3 CeMsH Toil Ke napTHH, HO oOpaboTaHHBIX B
tTeueHue 24 yacoB pacTBOpOM AHTAapHOIN KucaoTtel (17 me Ha
- 1 2 Bonmwm). [IpumeneHHe SHTAPHONH KHCJIOTHL B KavyecTBe
. CTHMYJAsITOpa pocTa SBASIETCS B CcOBX03e 00s3aTeJbHBIM
. MeponpHATHeM, MO3TOMY ¢ Heil M CpaBHHBA/Jach HCHbITYe-
. Mas KyJaeTypa.

. Paccaay BeicaxkuBagau B asy 4—5 HACTOAILHX JHCThEB.
. HaGaopenus nokasaa, 4To B 000HX BapHaHTAaX pacTeHHs
. pa3BHBAJHCh PaBHOMEPHO H HAYa/JH IJIOAOHOCHTb B ONHH
. M TOT e CPOK. ¥poxKal YUHTHIBAJH MO [eKajaM B TeYeHHe
. IByX MECSIleB W OnpeAessad no cymme cbopo ¢ 28 cred-
. Jaxkelt aas Kaxpaoro Bapuanrta (taba. 37). Cyas no pe-
| 3yJabTaTaM OmbiTa, npeanoceBHoe oboralleHHe ceMsH MeTa-
. fosMTaMH MHKPOOpPraHH3Ma — NPOAYUEHTA BHTAMHHOB —
. [la]lo 1O CpPaBHEHHIO C KOHTpoJieM npubaBKy ypoxas Oryp-
- 1108 B cpeaHem 3a 2 mecauna 530 ke, uan 18%.

- IlpuBenennnie pesyJbTaTbl ONBITOB MOKa3ajH, 4TO MNPH
. peAnOoCeBHOM 3aMayHBaHHH ceMfAH B 3apaHee nopobpa-
HBIX ONTHMAJbHLIX KOHUEHTPAIHAX KyJAbTypa/bHBIX JKHAKO-
. CcTell MHKPOOPraHH3MOB MOXHO MNOJAYYHTL npuOaBKH YpO-
. JKas OBOWIHBIX KyabTyp no 20%.
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TaGaunua 37

Bausuue npeanocepHOro 3aMay#BaHWA CeMdaH OTypuos
B KYJAbTYPaAbHOR MHAKOCTH MuKpoba-ctamyastopa 426 wa ypomxah
NAOAOB B YCAOBHAX TFHAPONOHHOM TenJiHubi

Ypo:aft orypuon ¢ 28 creasaxsel npu 3ama-
YHBIHHH CEMAM B pACTBOpe
MEEﬁ;‘E‘THE lekana KYALTY paabHoil
AHTAPHON KHCAOTH ol dosaies

K2 % K2 %

| 181 100 238 131

Maii 11 586 100 752 128
11 674 100 760 114

Becero 1441 100 1750 124

| 459 100 522 114

Hionb I 434 100 221 117
I 279 100 648 | 112

Bcero 1468 100 1691 115

Becero 3a
2 Mecsla 2909 100 3441 119

Caeayer OTMETHTb, YTO CTHMYJSAIHA pPOCTAa OBOUIHBIX
KYJbTYP MHKPOOHBIMH MeTabO/JHTAMH BJHSET H Ha KauecrT-
Bo ypoxas. Tak, B MOPKOBH MOBBIIAJOCE COXEpXKaHIie
KapotHHa ¢ 64 no 99 mke na 1 2 ceiporo Beca. B onbitax ¢
canatHoit [lekuHckoit kanycroit B Hell yBeJHYHBAJOCh CO-
nepxaHue ackopbuHoBoil KucaoTel ¢ 36 go 66 meY;.

B ycnoBHAX 3aKpLITOrO rpyHTa, KPOME OBOIIHBIX KY.Ib-
TYyp, B COBX03aX H KOJIX03aX BLIPALIHBAIOT B OCEHHE-3UMHHII
nepHoja GoraTele BHTAMHHAMH 3€JIeHBIE MOAKOPMKH
AJ1s1 *KHBOTHBIX Ha BOJAHO-MHHepaJbHBIX pacTtBopax. lobGas-
JeHHe B KOpMOBOI paunoH Hebouabimoro kKoaunuecrsa (10e—
nas ntuubl 0 50 2 — Aas nmopocAT) 3e4€HbIX NMPOPOCTKOB
npeKpaulaeT aBHTaAMHHO3bl, CHHIKAET OTXOJ MOJIOAHSAKA, yC-
KOpsieT ero pocr, yayuwaer ycsoeHwe kopma (lO. IT. Ba-
ciothHckuii u @, Illaroan, 1963; E. [1. OBuapenko #
O. A. Hukudopos, 1964 u ap.). B uexax BUTAMHHHBIX KOp-
MOB MpH NOATOTOBKE K NPOpalIHBaHHIO 3€PHO 3aMauHBalOT
B Bolle. B nepuon mak/ieBLIBaHHSI B 3€pHE aKTHBHPYeTCH
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- paa depMeHTaTHBHBEIX GHOXHMHYeCKHX mpomeccoB. Ilpu wHe-
| KYCCTBEHHOM CTHMYJHPOBAHHH 3THX MPOIECCOB MHKPOOHbI-
. mu merabGoautamu Ha0a104aJ0Ch YyBeJHUEHHE COAEpPIKAHHA
| BHUTAMHHOB B 3e/IeHOH Macce, COKpalleHHe CPOKa ee Bbl-
. pallHBaHHS,

i [Tocnennee MOMHO MOATBEPAHTH TeM, YTo 3a 8 JHEH H3
| CTHMY/HDOBAHHEIX CeMSIH MOXHO MOJMYYHTH TaKOH Xe
. ypoxait, kak 3a 10 aneft u3 oGeruHpiX (IO. C. Ocaeaxuy,
- 1968).
b CTHMYJAIHIO POCTa PACTeHHH H yJydlleHHe KauecTBa
| ypoxas NOATBEPKIAIOT cAeAyloulue onbithl. Tak, yacts
. ceMAH 3aMayuMBaJH B MHKPOOHbIX MeraGosHTax, a 4acTb
| LISt CpaBHeHHs — B BOJE. HekoTtopelM OTCTYI/IEHHEM OT
. ODLEeNpHHATON TEXHOJOTHH BbIPAUIHBAHHSA 3€JeHBIX IOA-
| KOpMOK SIBHJIOCH YAJHHEHHE CpOKa MepBOHA4YaJbHOro 3a-
| MauHBaHHS CEeMSH.

" Hanpumep, cemeHa KyKypysbl BMecTo 8 3amaunBaH
. 12—14 yacos, a ceMeHa pXKH H SYMEHS BMecTO 2 3aMayHBa-
. i1 10 uacos. KonnvyectBo ceman Opanu H3 pacudera Ha
' 1 M nosesHoil MJOmMAAK: KYKYpPyShl — 5 K2, PXKH H fAUMe-
. Hf — 1o 3 ke. Mcnonb3oBanu nATATENIbHYIO CMECh, MPHIO-
topaennyio «3oosercnabom». ITogkopMKy pacrenuii B ja60-
'r::pa'rupumx onelTax mNpoBoaHan 3—4 pasa B AeHb 10 30 MHHYT.
| 3aMOueHHOE 3€pHO TpopaliHBaJH B TEMHOTE TpOe CYTOK, 4

| NPOPOCTKH BHIPANIMBAIH Ha CBeTY B TeueHHe 6—7 cy-
| rok. s kaxnporo BapuauTta Gpauam no 250 2 (Ha MOAAOH
. naomanbio 314 cm?) cemsn Kykypyse copra BHP 42 co
. Bexoxectbio 92%. Tlosyuennbie pe3y/bTaThl NoKasaniH, 4TO
' M3 ceM#iH, 3aMOYEHHBIX B KYJbTYpaJbHBIX JKHAKOCTAX MHK-
' POOPraHM3MOB, NPOPOCTKH pOC/IH SHEPrHYHEE; OCODEHHO
| BHAYHTENBHO CTHMYJAHpOBadcs pocT KopHeit (pue. 15,
. T1abu. 38).

. JlaGopaTopHble JaHHBIE MOJYUHJIH NOATBEPHACHHE H B
| OnBITaX, MOCTABJIEHHBIX B YCJOBHfAX NPOH3BOACTBA — B lie-
| Xax BHTaMHHHOrO KOpMa IJIEMNTHIECOBX03a «DBoJblIeBHK»
| JlomonocoBckoro pafiona u copxosza «Kyabrypa» THXBHH-

. ckoro paitona Jlenunrpajackoii o6jacrn. MHKPOOPraHH3Mbl
| I 06pa6OTKH CeMsiH BbIpAlIMBa/H B XKHAKON MHTATENbHOH
| cpefie B KonGax B Teuenwe 8 cyrok. IMToayueHnyio KyabTy-
| panbHyl0 XuAKocTh pasBomnan B 200 pas. Cemena AuMeHs
| 3amaunBagan 12 uyacos, nocje uero BRICHINAJIH B MjacTMac-
| coBble noAnoHbl pasmepom 83X40X7 cm, no 1 xe B Kax-

| Abli (naoniaab Tpex MoAZ0HOB COCTAB/ACT 1 m2).
' 153



TaGanuwa 38

Bananve MHKpOOOB-CTHMYJAATOPOE HA pPOCT NPOPOCTKOB piKH
H KYKYPY3hl NpH HX BeIPAMHBAHHH B Ja00pPaTOPHLIX YCAOBHAX
Ha BOJHO-MHHEpanbHOM pacTBope

Koasi- Culpof pec
qECT-
B uwem samovensl - sonied 3edeHOM BCEX MpO-
Pacteinue ceMeHa ';JE'::" 3 maccul poCTKOR
HIHX
ceMiiH | 2 % z % 2 %

. |Boma . . . .|3042| 62| 100,0|145| 100,0| 207 | 100,0
K. #, KyABTYpBI:
, 171 ., ., .|2991| 89| 1435|140| 958 (229(110,6
Poxb 650 , . . .|3097| 71| 1145|162 111,7 {233 | 1125
| 426 . . . .|3075]126| 203,2|170| 117,2 (296 | 1429

Boga . . . .| 487| 55| 100,0{ 108 100,0|163|100,0
. ®. KyaAbTYpHL:
g 171 . .. .| 504| 67| 121,8|127| 108,3|194 [ 119,0
YRYPY 650 . . . .| 628| 83| 150,9|144| 1333|227 | 140,4
| 426 . . . .| 578| 87| 158,1|195| 180,5|282|172,9

[Togmonnt ¢ sepHOM noMellanH i NpopallHBaHHA B
crneuMasbHblil WKad, HMeIHA 8 APYCOB H 3aKpHITBIH OT
ceera. Uepes 3 aHsA, Korja ceMeHa HajH POCTKH AJIHHOI
3—4 cM, HX BBHICTaBHJIH Ha CTeJJ1aXKH, OCBellaeMble JlaMrna-

Zf-:.x!
id
8
]
|
'..J

Puc. 15. CTumyasauus pocta NPOPOCTKOB KYKYPY3bl MPH BhIpa-
IIHBAHHH THAPONOHHBIM crnocoGoM B JabOPATOPHBIX YCAOBHAX.

g — ceMeHa 3aMouens B Bofe, 6 —B KyanTypansuoll mamxocTH 426, pas-
BefennHofl 8 200 paa.
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. MM JIHEBHOTO CBeTa, H MePHOAHYECKH NMOAKAPMIHBAIN MMHTA-
TeJIbHBIM pacTBopoM. Ypoxkail yuuteiBaau Ha 10-ii deHb
nocJje saMauupaHus cemsH (rada. 39).

TaGauuwa 39

BausnHe 3aMAUHBAHHA CeMAH B KyJAbTYpPajibHOM JKHAKOCTH MHKpoOa-
crumyastopa (KyasTypa 426) na ypoxa#d npopocTkos sUMeHs,
BHIPAIMEHABIX HA BOJAHO-MHHEPAJbHOM pAacCTBOpPe B YCJAOBHAX
npoussoncrea (cosxos «Boabmepnk» Jlomonoconckoro pafiona)

Cuipoit Bec (K2)
¢ 0AHOTO NOAROHA ¢ TpeX NOLAOHOB
(% [ponent
Y10 YUHTHBAAH K KOHT-
poaKo
obpaboTka obpaboTka
KOHTPOAL | CTHMYAR- | KOHTpPOAb | CTHMY.s-
| TOPOM TOPOM
‘Jenenyio maccy:
* ¢ l-romopnoxa 1.5 2.4
co2-ro » 1,3 2.1 } 4.5 6,5 1444
& ¢ 3-ro » 1,7 25
Kopuu--cemeHa:
.~ ¢ l-ronopmona 29 4.4
i co2-ro- » e 4.7 } 9,8 13,3 135,7
e 3-ro » 3,7 4,2
Q6w ypowai:
.~ ¢ l-ro moanoHa 4.4 6,8
co 2-r0 45 6.8 } 14,3 19,8 138,4
¢ 3-ro W 0,4 6,2

[Tpusesennsie B Taba. 39 naHHble MOKa3bIBAIOT, YTO CTH-
MyJISIIHS CeMsIH MHKPOOHBIMH MeTaboJIHTaMH NaeT BO3MOXK-
'HOCTb YBENHYHTL YpPoxkail. DTOT pesyabrar nojsydaercs 6es
RONOJHHUTENBHOH 3aTpaThl TPyJAa Ha BhIpAlHBaAHHE MOJKOP-
‘Mok. CtuMyaupyloniee AeiHcTBHE MHKPOOPraHH3MOB Ha ce-
'MeHa NpOsIBJAsSETCs ¢ CaMOro Hayaja MX IpopacTaHHs. YcTa-
HOBJIEHO, 4TO YiKe uepes 24 yaca mnocje 3aMayHBaHHs
'8HAYATENbLHO YCHJIHBAETCA AbIXaHHE ceMsH, a CJeldoBaTelb-
‘Ho, o6Men BemectTB. B peayabrate nopemiaercs norpebae-
"HHe 3JEMEHTOB H3 INMHTATEeJLHOro pacTBopd, aKTHBHee Mpo-
HCXOAMT npollecc 0O6pasoBaHHs TKaHeH.

. Boabuioe sgaueHHe HMelOT 3eJeHble MOAKOPMKH KakK HcC-
TOYHMK KAapoTHHA. AHAJH3 NPOPOCTKOB, BHIPOCHIHX M3 00-
paGoTanHbIX MeTaboJHTAMH CeMsH KYKypyshl, nokasas, UTo
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OHH Ha 7-il JeHb cojepiann GoJiblle KapoTHHA, YeM KOHT-
poabusie. Ha 10-i nenp cofepaHHe KapoTHHA B HHX CO-
craBnano 26,53 mxe Ha 1 2 celpoit Maccel npotHs 22,39 mke
B KOHTpOJIE.

[IpumeHeHHe MPOAYUEHTOB KAapPOTHHA H3 SNHOHTHOH
Mukpotaopsl. B nocneante roik! B pasHbiX YUPEKIAEHHAX
CCCP n 3a py6emxom npoBoautcs pabora 1o BHIAEJEHHIO
H oT6opy MHKpPOOpPraHM3MOB — MPOAYLUEHTOB KapOTHHA — ¢
eNbI0 H3YUeHHs BO3MOMKHOCTH HX HCIOJIb30BaHHA AJAd Op-
raHu3anud MHKPoOHOJOrHYECKOT0 CHHTe3a 3TOTO BellecTBa
B IIPOMBIIIJIEHHBIX MacmiTabax HAM N5 CO3JaHHA Ha HX OG-
HOBe MpenapaTtoB AJs CKapMJIHBAHHA XuBOTHBIM. Hanpu-
mep, uM3yuyaercs Kyabrypa rpuba Blakeslea frispora us ce-
MeHCTBA MYKOPOBBIX, KOTOpast AABJISIeTCS! BeCbMa NnepcneKTHB-
HOMH, T. e. cmoco6HA AKTHBHO CHHTE3HMPOBATb KAPOTHHOHAbI
(A. Ciegler, M. Arnold, R. Anderson, 1959 u mp.). Oto-
OpaH NMpoAYUEHT KAPOTHHA M3 TPYNIBl OPAHMKEBLIX AKTHHO-
muueroB — Actynomyces aureoverticillatus (H. A. Kpa-
CHIBHHKOB ¢ corp., 1962; A. H. Kopenako ¢ corp., 1963).
Paapa6GaTeiBaercss MeTOA NOJYYEHHS KAapoTHHA W3 BOAOPOC-
an Dunaliella salina, pasmHoXkamuelca B eCTECTBEHHbBIX
Bogoemax (B. IT. Beuar, 1963; [O. ®. I'eneckya, 1964
H ap.). HMayuaercs cnocoOHOCTh KapoTHHOOOpasoOBaHHA Y
KyabTyp Neurospora crassa, Rhodotorula rubra u mucila-
ginosa, Rhodopseudomonas spheroides, uBeTHbIX acKOMH-
1leroB y Sporobolomyces roseus u ap.

st ckapMJAHBAHUA XUBOTHBIM MOTYT OBITH HCIOJB30BA-
Hbl HEe XHMHUYECKH UYMCThle BelIECTBA, a HATHBHbIE KYJbTY-
pajbHEIe JKHAKOCTH, 0cO0eHHO ec/iH B HHX HapsiAy ¢ Kapo-
THHOM COJepyKaTrcsi H ApPyrue BHTAMHHBIL. Takue npenaparsl
6onee 3(pdeKTHBHL 10 CBoeMY (H3HOJOTHYECKOMY [EHCT-
BHIO, UeM OTJAeJbHble BHTAMHHEIL, H yAoOHee AAA CKapMJIH-
BAHMS.

[To muennio H. A. KpacuabiukoBa, 1enecoo0pasHo Hc-
NnoJib30BaTh B KayecTBe NPOAYLEHTOB KapoTHHa Te opra-
HH3MBI, KOTOpble He TpeOYyIOT AOpPOrHX NHUTATeJAbHBLIX cpel H
TeXHOJIOTHA BEIPAIIHBAHHA KOTOPHIX He c1oxxHa. On cunraer
MepcrnekKTHBHLIMU, € 3TOH TOYKH 3peHHf, AKTHHOMHIIETOB,
NPOAKTHHOMHIIETOB H MHKOOGaKTepHH.

[Tpu uayueHun snHGHTHOH MHKpPoda0Opbl 0OLIYHO OTMe-
4aJoCh, YTO Ha MOBEPXHOCTH 3€JeHbIX YacTel pacTeHHH npe-
obs1afaloT NUrMeHTHole BHALL. Tak, HalpHMEp, B ONHOM H3
ananu3oB H3 47 BuaoB 37 WMeJH AUTMEHTH — OpaH2>KeBble,
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KpacHble, po3oBble, XeaTthle H ToabKo 10 Gblan OecuBeTHbI-
mi. M3 21 Buma, BcTpeyalollerocs Ha pacTeHHsiX B mpeol-
nafamonux KoaxdectBax, 14 sumoB OblI0O NHIMEHTHBIMH
(KO. M. Bosnsaxosckas, f. I1. Xyaaxos, 1960).

Hanuuue B KieTKax SMNHGHTHBIX MHKPOOPTAaHH3MOB MHI-
MEHTOB, He An(QhOYHAHPYIOUIHX B OKPYIKaIOULYI0 cpely, oue-
BHAHO fIBJAAETCH OJHHM H3 OCHOBHBLIX YCJOBHH YCTOHYHBOCTH
THX BHIOB MHUKDOOPTaHH3MOB K JEeHCTBHIO COJIHEUHOH pa-
ananun. dxcnepumentsl A. A, Mmmenenxoro, npoBejeHHbie
eme B 1946 r., noarsepxmaioT 3To. ABTOp cYHTaer, 4ToO
NUrMEHThl THNA KapOTHHOMJOB, HaXoAsdch B 060704YKe Kiet-
KH HJIH OKOJO Hee, MOrJoulaloT yabTpa(HOJETOBbIE JYYH H
3THM 3allMIIAIOT KJETKY OT HX BpexHoro xeficrBusa. On ye-
TaHOBHJ, YTO Nocje o6aydeHHS CMeCH MHTMEHTHHIX H Gec-
NUrMEHTHBIX GakTepHil™ NUrMeHTHBIX BbiKHBajJO B 6 pas
Ooapile, yem OecllBeTHBIX.

MuTtepecHbie AaHHEle MO YCTOHYHBOCTH SMH(PHTHBIX OakK-
TEPHil, HMEIOLIMX PAsHBIl 1IBET KOJOHHH, K YJAbTpapHOIETO-
Boim ayuam noaydenst O. I'. HIupokosbim (1959). On oGay-
yaa cycnensun Oakrepuit samnoir ITPK-2 na paccrosnun
| # B TeueHHe MABYX MHHYT H IOKasaj, 4YTO OpaHIKeBBIX
KvabTyp Bhikupago 63,6%, menteix — 24,7%, a Gecuper-
HBIX — Beero 5,2% or obulero Koauyecrsa OaKTepHil, HMEB-
MHXcH A0 obayyeHHs,

OxaspiBaercs, uTo crnocobHocth K OHOCHHTE3Y KapoTH-
HOHIHLIX THIMEHTOB canpodHTHHIX MHKOOaKTepHH YCHIIH-
BAETCS Ha CBeTY.

HMexons M3 3THX JaHHBIX, MOXKHO ObLIO NpPeANnoNIOKHTE,
YTO CPeH OPaHIKEeBHIX KyJbTYp SMHMHTHBIX MHKPOOPraHHS-
MOB MMEIOTCSl TaKHe, KOTOpble crocoOHb HapAAy ¢ (H3HO-
JOrHYECKH HEAKTHBHLIMH NHICMEHTAMH CHHTE3HpPOBAaTb H HA-
KanJHBaTh B KJeTKaX KapoTHHOWAbI. [Lisl BLISICHEHHS 3TOrO
gonpoca 0. M. Bosuskosckast u A. B. Xorsnosuy (1965)
orobpaiy H3 KoAJdeKUuH snuduros 31 KyJabTypy, HMEIOLLYIO
SPKHIT OpaHIKeBblil, KpacHO-OpaHKeBbIH HIIH XKeJITO-OpaHiKe-
BhifI 1Ber Kogouuit. U3 nux 24 oTtHocHaHCh K GakTepualb-
HbIM BHJAAM H 7 —K IPOKHKEBEIM.

Bce Hayuaemble KyJAbTYPHl BhiceBaau B yamku Ilerpu na
MOBEPXHOCTh AarapH30BAHHOH KamyCTHOH Ccpejbl, KoTopas
NpUMEHsIeTCs Il BhIpAlIHBaHHsA SNHQUTHBIX MHKpoOpra-
HH3MOB.

[ToreHuMansHas crnocoOHOCTb MHKPOOPraHH3MOB K OGHO-
CHHTE3Y Pffla BEUIeCTs Jy4lle NPOABJIAETCSA B NPHCYTCTBHH
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npejiiecTBeHHHKOB 3THX Bewects. OObYHO B KauecTse
npellecTBeHHHKA KapoTHHA K MHTATEJbHOH cpeje, HAa KO-
TOPOil BHIpAllHBAIOT NPOAYLEHT, [K00aBaAAIOT [F-HOHOH
(A. Ciegler u np., 1959, 1962).

HaBecTHO, 4TO MOJIeKyJa KapPOTHHA COCTOMT M3 AJIHHHOH
anuaTHYECKON 1lenH, orpaHnyeHHoN ¢ 0O0HX KOHLOB fB-HO-
HOHOBBIMH KoJbllami. Kpome TOro, H3aBecTHO, YTO NPH OKHC-
JEHHH KapOTHHa XPOMOBBIM AHTHMAPHIAOM MOKHO MOJYYHTDL
HECKOJILKO MOJIEKYJl YKCYCHOH KHCJ/OTHI.

Mccnenosauuamu M. BuBaawvko u apyrux (1956) 6buio
nokasano (¢ nomoubio C'), 4To yKCycHasi KHCJAOTAa NPHHH-
MaeT yyacTHe B CHHTe3e KapOTHHOBBIX NMHTMEHTOB B pacre-
HHAX; CJAeJOBaTeNbHO, OHA TakKe MoKeT OblTb NpeaumecT-
BeHHHKOM Kapotuha (JI. O. Ilnaiiaman, 1958). HMcxona us
3TOT0, B KauecTBe NpeJllecTBEHHHKA KapOTHHA K NHTATEe/Nb-
Holt cpeme moGaBasau 0,2% ykcycHokHciaoro Hatpus. Buoi-
pocliye Ha MOBEePXHOCTH 3TOH Cpelibl KOJOHHH OCTOPOXHO
CHHMAJIH IunareneM H Jenai HaBecKH OaKrepHaJbHOMN Mmac-
cel mo | 2. B kamnofi HaBecke AJs BBHISIBJEHHS KapoTHHA
HCCJAeOBaJIH COCTAB MHIMEHTOB MeTofoM OyMaxKHOil Xpoma-
torpacduu no 1. M. Cano:KHHKOBY ¢ HEeKOTOPBIMH H3MeHe-
HHAMH *.

_ IlpoBenennrie HcejelOBaHHS TNO3BOJAHANM oTOoOpath W3
31 kyaprypul 10 KyabTyp, cnocoOHBIX K OnOCHHTe3y [f-Ka-
porHHa (Tabxa. 40).

Jlannple Ttaba. 40 nmokasbiBalOT, YTO $ICHO BbIpAXKEHHOI
cnocOOHOCTEI0 CHHTE3HPOBATh f-KAPOTHH MPH KYJbTHBHPO-
BaHHH HA [aHHOH nNHTaTe]NbHOlt cpefle obaaganu 2 BHAa
opaHKeBbIX MHKoOGaktepuii — Myc. phlei m Myec. lactico-
lum.

B orcyrcTBHH NpejulecTBEHHHKA KapoTHH B KJeTKax
3THX MHKPOOPraHH3MOB HaKamJHBAaJ/CA B MEHBLUIHX KOJH-
yecTBax.

CHHTEe3 KapOTHHOHAOB B MHKPOOHON KI€TKe Ha pasHbIX
MUTATEJbHBIX CpeJlaX MPOHCXOAHT HEOJAHHAKOBO, MO3TOMY OH
MoxKeT ObITb BbIsiBJE€H HaunOojee MOJHO TOJBKO NPH KY/lb-
THBHPOBAHHH MHKPOOPraHH3MOB B pasHooOpasHbIX yCJa0-
BHAX. ITH YCJIOBHA B JIAHHOM ONbITe He COOJIO/Ia/HCE.

¥ Myec. lacticolum cBoiicTBO CHHTe3UPOBATH KAPOTHH Bbl-
pa)<eHo 3HauHTeabHO caabee, yem y Myc. phlei. Konnuecr-
BOo B-kaporuHa y Myc. phlei (wramm 171) cocrasasio B

* Onucanue MeToda onpeieneHus KapoTHEa cM. Ha crp. 210.
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Ta6auuwa 40

Buposo# cocras SNMQPHTHBIX MHKPOOPraHHIMon, NPOBEPEHHBIX
Ha cnocofHocTe K OWOCHHTE3y [-KapoTHHA Ha KanycTHOH cpene
¢ YKCYCHOKHCABIM HATPHEM

Koanuectso
Koa- F-KBPOTHHA
AeKIH- LiseTr KOAO- (MK2 Ha OTKyaa Bbige-
OHHBIf Bux HH A 1 2 cuporo AeHA KyALTYpa
N peca Kae-
TOK)
171 | Myc. phlei HKearo- 54,80 | Jlucr npopocTka
OpaHXeBhli PHH
339 To e To xe 47,00 | Konoc o3umoit
NieHHIb
1016 » » 39,60 | Jluct npopocTka
oBCa
1023 » » 2097 | To xe
1045 » » 25,00 »
1366 » » 2985 | CemeHa AYMEHH
1367 » » 2062 | To xe
90 | Myc. lacticolum Opanwessift | 17,13 | Koaoc nueHHIb
92 To we » Cnennl | Konoc o3umoi
MIieHHIBE
1155 » » 110 | Kopens npo-
pocTKa nue-
HHILB!
309 | Ps. resinacea Opanxeso- 0 Kopau a6aouu
KOpHYHEeBa-
THIH
844 To we To e 0 JINCT KYKYpYy3h!
1308 » » 0 JlucT npopocrka
' AYMEHH
1000 | Ps. rubra Kpacuo- 0 JlnetT MarHoaHm
OpaHKeBulH
1208 To we To xe 0 Cemena npoca
1273 » » 0 LlseTok  rBO3-
IHKH
1385 » » 0 JIuer AonepHsl
650 | Chr.aurantiacum (u ee| YeaTwiH 0 Koaoc o3umoii
Pa3HOBHAHOCTH) T eHHL bl
1242 To e » 0 lMoukn Gepesn
1356 » » 0 CemeHa OBCAHH-
1Bl
1377 » » 0 CeMeHa KyKy-
py3hl
1378 » » 0 To xe
1381 » » 0 CeMeHa nuue-
HHLLbL

159



[Tpoaonxenne

Koauuectso
Koa- KAPOTHHA
ReKIH- B Liser koOI0- (Mxz Ha OTkyaa BuAgACHA
OHHBI HA Hufi 1 2 cuporo KYALTYpa
N BECA Kae-
TOK)
137 | Chr. rheni Temuo-wen- 0 Kopuu nmenn-
Thii 1Bl
1166 | Rhodotorula auran- | Opan meBbii 0 JIuct Bepecka
tiaca
1276 To xe » 0 LiseTox pomani-
KH
1014 | Rhodotorula glutinis | Pososaro- 0 Jlucr npopocrt-
OpaHIKeBbIi Ka OBca
1058 | Shorobolomyces To e 0 Jlucr maTanka
1124 » » 0 Jlucr masens
1266 i » 0 LiseTok THICAuE-
JAHCTHHKA
1295 » » 0 Lisetok reoapu-
KH

nepecyerTe Ha CYXO0il BeC KJAeTOK OKoso 24 meY% . Hanuumue
HaoMepoB KaporuHa y Myc. phlei 6Geiio onucano B 1933 r.
E. Chargaif (no b. I'. CaBunosy, 1948), a satem lllaeresem
(no H. A. Kpacuabuukosny, 1966).

ITpu wu3ydeHHH cocTaBa NHIMEHTOB, COAepIKAUIMXCA B
KJeTKax KyJabrypbl 171, BolpalleHHON Ha pasHbIX cpepax,
o0HApYXHJIM O pasJHuHLIX MO LBETY MOJOC, HMEIOUIHX pas3-
HYIO BeJHYHHY Ef

lser noaoc lser nosoc na xanycrHod

Ha KanyctHod cpede Rf cpede+0,2
YKCYCHOKUCAO20 HATPUA Rf
Henraa . . . . .098—1,00 Wearasa Lon 00w 2089
KpacHo-opaumesas . 0,87 Temuo-xearan . . . . .05
enro-opanxesaa . 049 CereBaTan . ., . . . . 046
Cunepatas , , . .0]l18 PosoBo-xeataas . . . .028
Kpacuo-opauxepan . 0,12 Opanxesaas . . . . . .009

IIpu HcenenoBaHuu Ha cnexkTpodoroMerpe GEH30JBHBIX
BBITAKEK M3 BbIDe3aHHBIX M3 XpoMaTorpamMm moJoc ¢ Rf
0,99 u Rf 0,75 naas noarBepxaeHHsi HaJHYHA H3OMEpPOB
KapoTHHa B YHC/Ae pasJeqHBLUIHXCSL Ha XpOMaTOrpamme
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hYL,

ChnenopartenbHo, XKeJaTble MHT-

nHurMenToB Obliin  oGHapyxke- -
Hbl CMEKTPbLl MOrVIOULeHHA AAf &% 45
j10aTta nepBoH Keatod no- | 402 iy
JOCH ¢ MakcHMymamu 465 u % '
492 mp, KOTOpbie XapakTep- g
HH a5 f-kaporuHa. Makcu-

MYMBI MOIVIOLIEHUA A4 3Ja10a- &%
Ta W3 BTOpPOH mnojaocki 435,
460 u 490 mp xapakTepHbI
Aasi  y-KapotuHa (puc. 16). o

o

£

!
MEHTRI, HaKan/JHBaeMbie W S0 WO W0 S mu
KyabeTypoit 171 B Kaerkax,

NPpH HAJIHYHH B CpeAe YKCYC- Puc. 16. Crnekrpsl nOFRIOLIEHHA
HOKHCJIOTO HATPHA OTHOCHTCHA WHEeNTHIX [HIMEHTOB,

K (H3HONOTHYECKH aKTHBHBIM I—Rf—089, 2 —Rf—0.
H3OMepaM  KapoTHHa,  fAB-

JAsiomumMca nposuraminamMu A, [lyrem KaJopuMeTpHpoOBa-
HHA 3/110aTOB H3 BEPXHHX M0JOC H OOIIEH BBHITAMKKH H3 KIETOK
YCTAHOBJIEHO, YTO cOfiepyanue B-KapoTHHA B CHIPBIX KJETKax

. cocrasaser 54,8 mxe Ha | 2, uau 12% or oGuiero KoJHuecr-

Ba MHIMEHTOB, a y-Kapotuna — 103,50 mxe Ha 1 aa.

Snudurnags muxkoOakrepus Myc. phlei okasanace cno-
cobHOil K GHOCHHTE3Y KapOTHHOMIHLIX MHFMEHTOB: B~Kapo-

THHA, y-KapoTHHA, JHKONHHA, 3e€aKCaHTHHA, KcaHToduuia,
. KOJHYeCTBO KOTOPBLIX HA ONTHMAJbHBIX Cpeflax HOCTHTaer

15—20 me na | 2 cpeanbl, a TaxkKe HEKOTOPbIX BHTAMHHOB
rpynnsl B — THamuHa, NHPHIOKCHHA, MaHTOTEHOBOM KHCJIO-

. Tbl, HHKOTHHOBOI KHCJOTbHI, GHOTHHA, HHO3HTA, BHTAMHHA

Bis {EM. Talb/1. 20}
Kak nokaszaan wuccanegoBauus A. M. Tlosgnakosonn n

.~ C. b. Qabkuna (1964—1968), Myc. phlei nenpuxorimnsa K
| COCTaBY NHTATeJAbHON cpejbl H XOPOILIO pasMHOXaercs Ha
" cpene u3 Meaaceh (3—8%) W KyKypysHOro 3SKCTpakTa
- (1—3%) c no6Gasaenuem ykcycHokucaoro Hatpua (0,2%).
- Ha sroit cpege 3a 3—4 cyTOK BBIpAlllHBAHHA HAKanJaHBaeT-
 ¢a 60—90 2 6uomaccenl (ceipoit Bec) B 1 4.

B onpitax ¢ UBIOAATAMH YycTaHoBjeéHa OesBpeIHOCTD
KYJAbTYPh AN HBOTHOTO OpPraHiHaMa H ee CTHMYJHpyioljee
BJIMSIHHE HA POCT NTHUEMOJIOJHSKA, T. €. JOKasaHa MNPHH-
UHMHAJABHAA BO3MOMKHOCTH HMCMNOJIb30BAHHS MHKpPOOHOro He-
OUHILEHHOTO BHTAMHHHOTO TIpenapara 1Jd NOAKOPMKH JKH-
BOTHEIX (Taba. 41).

Il Boanakosckas 10, M, 161



TaG6anuua 41

Bansnne KoMnaeKcHoro BHTamuuxoro npenapara w3 Myc. phlei
Hd POCT UBINAAT

(IMywkrackaa naGopaTopua CEALCKOXO3AHCTREHHBIX MKHBOTHBIX)

Husoh sec R

ji OAHOrO UM~ 3 o dn

- AeHka (2) = a 5 g

= Eh = [ !'_Id:; = =
& = 4 Ew 9 ke =
Bapuaur onurta = ¥ e o Xt E p B
& = l-a..-., i a & | [ =
s =l o = 2 == &

F= a8 oo = o = & = = =
35 | 225| =3 | 22 | g8 | 35 | 23
S8 | CEE| =8 2 O (B S =g

bes noakopMkn BHTa-
MHHHBIM Npenapa-
toM (KOHTpOAb) . .| 240 | 50 | 81,89| 812 | 14,6 |194,68] 100,0
[MToaKopMKa BHTaMHH-
HbiM npemaparoM .| 240 | 50 | 8248 920 | 16,7 [220,80] 114,3

3HAYEHHE 3NH®UTOB-AHTATOHMCTOB
ANA 3AWMTbI PACTEHMA OT 3ABONEBAHMM

B cBfi3M C OTKPBLITHEM W VCHELIHbIM NMPHMEHEHHEM aHTH-
OHOTHKOB B M@JHUHHCKOH NMpakTHKe BO3pPOC HHTEpPEC K MHK-
poGam-aHTaronucraM H y (uronarogoros. Pacummpuinch
HCC/JIelOBAHHS MO BLIICHEHHIO MYyTeH M BO3MOMXHOCTEH HC-
MOJb30BAHHA XHBBIX KYJAbTYP MHKPOOOB-aHTATOHHCTOB H
MPOAYKTOB HX H3HEIeATeJNbHOCTH (aHTHOHOTHYECKHX Be-
wects) A GopuObl ¢ 00JME3HAMH pacTeHHI.,

Emte B 30-x romax Obl/iH OTKPBLITHL aHTATOHHCTHL (HTONA-
TOreHHbIX rpuboB — MHKoaHTHUecKHe OGakrepun (1. IT. Xy-
askos, 1935). Mcnuitanus stux Gakrepuit B Gopube ¢ rpud-
HbIMH 3a0oJieBaHHAMH pacTeHHid Janu oOHaJeXXHBalollHe
peayabtaThl (E. ®. bepesosa, 1939; E. T. Hukuruna, 1958).

Boigenennble H3 NOYBBl pas3/iHUHbIE AHTATOHHCTHL HCIBI-
TbIBAaJHCb NpPOTHB Bo30OyauTenei rpuOHBIX OGoJjie3Heil pac-
TeHHH.

Tak, HecKko/abKO BHHAOB CHOPOBBIX H HeCcmOpoBhLIX -GakTe-
puit — aHtarouucroB rpuba Botrytis cinerea — nenwiTeiBa-
JH Iasi GopbObl ¢ THHJLIO JIHCTBEB caJjlaTa; B pe3yJbrare
saGoneBaemoctb cHuauaach (F. Newhoock, 1951).

PasnopuaHoctb Bac. mesentericus HcnoabsoBaau g
OGopeObl C 3apaXKeHHOCTbIO CaxapHOH CBEKJBI KaraTHOIl
rHHNIBK; 3aboseBaemocTs cHH3maack ¢ 21,4 no 15,6%
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(E. T'. Xapuron u H. A. Teanep, 1958). Cuabtio Bbipaxeli-
Hblil AHTAroHU3M K BO30GYAMTE/IO roJIoBHH nmpoca Obla obua-
pyxken y Ps. fluorescens u y Trichoderma lignorum. 9TtH
AHTATOHHCTEl BBHI3BIBAJH MOJHOE pacTBOpeHHe XOpollo pas-
BHTBEIX KoJoHMil ronoBuu (Sphacelatheca panici miliacei) B
teuyeHHe 7—10 aueir. [1pn BHECEHHH aHTAarOHHUCTOB HA ceMe-
Ha MPOIEHT 3apakeHHsA B MOJEBOM OnbiTe CHHXKAACA C
57,9 no 26,2.

PacnpocrpaHeHHne B NoYBax aHTaroHHCTOB rpuboB ompe-
nensiorT (yHrucraTHueckHe cBoiicrBa nousbl. Hanuuue Ta-
KMX CBOIICTB OBIIO JOKa3aHO CJAeAVIOUHMH 3KCIepHMeriTa-
mu. ®utonarorensuit rpué Pythium BHOcHAN B HECcTepHIIb-
HYI0 MOYBY, OJIHAKO €ro pocT He MposABJIAJICA JaxKe MpH
no6ap/jeHHH K NMouBe MUTATEeNbHBIX BELIeCTB; ec/id XKe IOYBY
nporpeBaju Ijs yHHUYTOXKeHHs Oaxrepuii, rpub B TAKOMH
noyse ObicTpo paspacranca (L. Luna, R. Hine, 1964).

B apyrom onbite TOT 2Ke rpud Pythium Baecan B koa0ui
CO CTEpPHJILHOH H HECTepH/AbHOH MOYBOH H TMOCHAe 3TOro Mno-
cesiii B HUX ceMeHa xjaonmuaTHHkKa. Okasajochb, UTO B KOJ-
fax, rie mouBa Obijla NMPOCTEPHJIH30BaHAa, BCe BCXOABI MO-
rubau, Torna Kak B oObIYHON MOYBE pacTeHHs POCJAHM HOP-
MaJbHO, XOTA Tylda Toxe OblJl BHECEH MAaTOreHHbli rpuo
(/1. A. Hesrosopos u 11I. 1. U6parumos, 1964).

[TomoGuble hakT HabjawaaAHChL ¢ PA3HBIMH BHJIAMH na-
TOreHHBIX IpHOOB, KOTOpPbie YYBCTBHTE/JIbHbI K (DYHTHCTATH-
yecKHM BellecTBaM, o6pasyeMbiM B MouBe OakTepHaJbHOH
daopoiti. Hanpumep, ecan Ha BAaXKHYIO IOYBY IOMeLLa
ieanodanoBble NMJACTHHKH, Ha KOTOpble 3aTeM HaHOCHJH
mukpockaepouun rpuba Verticillium dahliae, To npopacra-
HHEe CKJepolHeB Ha uenjgodaHe, HAXOAUBLIEMCA B KOHTAKTE
¢ HeCTepHJBHOH NOUBOI, pe3Ko NMoAasjfloCh, B TO BpeMmi
KaK CTepuJbHasg MoyBa TaKOro MAeHCTBHsI He OKasbliBaja
(1. M. IToaskos, B. WU. INonos, 1966). Poct rpubos Fusa-
rium oxysporum u Penicillium, BaeceHHBIX B BEepXHHII CJIOH
nouskl, cuabHo yrueraacs, a Helmintosporium u Verticilli-
um dahliae Boo6uie ne coxpansauce (I1. C. Ckuasaruna,
1967).

IlpuBegennbie Boille KaHHbie 0OBACHAIOT HA0JIOaeMBbIH B
NpaKTHKe CeJbLCKOro XosdicrTBa (akT 0340pPOBJAEHHS MNoJeH
IpH HaJaHuuH cesooboporta. [leso B ToM, uTo HanboMee Bpe-

AoHOCHBIe Bo3Gyautenn 3aboseBaHHii NPHCNOCOOJEHBI K

OnpefeseHHbIM BHAAM pPAacTeHHH, H €C/iH pacTeHHe-X03AHH B
TeUueHHe oAHoro uau Gosee BereTallHOHHBLIX MEpPHOAOB OTCYT-
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CTBYeT, TO rpud-napasut nocreneHHo norudaer nof B/HS-
HHeM aHTaroHUCTHYECKOH IOo4YBeHHOH MHKpodaopel. T0
Habalonaercsd, HanpuMep, NPH BBEJEHHH JIIOUEPHH B XJOMN-
KOBHI ceBO0GOpPOT.

[Tpu MOHOKY/IbTYpe B03OYAHTEb HAKANJHBAETCS B TPYH-
Te, 4eMy CnocoOCTBYIOT KOpHEeBLie BHIJICJEHHA pacTeHHs-
X03iHHA M KOPHEeBbLIe OCTATKH €ro, rje KJAETKH naTtoreHa
Jyuie BoiKuBawT. Tak, BbIEJCHHSA TOMATOB, BHECEHHbIe Ha
nea0paHoBbie AHCKH, pasflodkKeHHble Ha MOYBY, cnocobCTBO-
BaJH INpopacTaHHio MHKpockaepousit rpuba Verticillium
albo-atrum, narorennoro aas tomaros. IlpouexTt mnpopoc-
IIHX KOHAHUHH Ha neanogaune 6e3 nouswl Obi1 92,4, Ha noy-
Be — 14,9, B KOHTaKTe C KOpPHEBLIMH BLIJGJEHHAMH pacTe-
HHA-X035HHa (ToMmMartoB) — 83,5, ¢ KOPHEBBLIMH BblAC/CHHSA-
Mu nmenHubl — 6,2 (L. Schreber, R. Green, 1963).

Boapuioe 3HauenHe AnA 3allUThl pacTeHuil ot 3aboaesa-
HUH uMeerT pu3ocdepnas W snHdHTHAS MHKpodaopa, KoTo-
pas TecHo cBsizdaHa ¢ pacteHusimMH. [lpucyrtcrBue Gaxrtepuit-
AHTAroHHCTOB BOJIM3M paCTeHHd MOIKEeT CIepKUBATL pas-
MHOXKeHHe B pH3ocdepe (UTOMATOreHHBIX BHAOB, a TaKiKe
MOZKET OTParKarTbCsl HA CONPOTHBAAEMOCTH pacTeHHH K 3a-
6oneBaHMAM, TaK Kak JoKasaHa cnocoOHOCTb pacTeHHiH
BCACHIBATh 4epe3 KOPHeBYIO cHcTeMy aHTHOHOTHKM, obpa-
ayembie pusochepuuimu Gaktepusimu (H. A. KpacHabHHKOB,
1951). Mukonutnuecke 6axktepuu Oosaee oOHIBHO pa3MHO-
XKawresl B pu3ocdepe pacTeHHH, YyemM B MeXKAYPAAbAX, UTO
TaKXe cnoco6eTBYeT 03aopoBieHuto noussl (E. @. Bepeso-
ea ¥ A. H. Haymosa, 1939; A. Typcyuxomxkaes, 1965).

Cpenn pusochepupix OGaxrepuit-antaroHHcToB B 060.b-
IIMHCTBE cJayyaeB O0OHAPYKHBAOTCA IIHPOKO pacnpocrpa-
nennble Buabl — Ps. fluorescens u Ps. liquefaciens.

AHTAaroHMCTHYECKHE CBOHCTBA KOpHEeBbLIX O4KTEpHil K He-
KOTOpEIM (hutonatorednbim rpubam usyuaaucs B. B, Muxa-
aesoil, ®. E. Cmupuosbim u ap. (1965). Ouu ycranosuam,
yto W3 67 KyJAbTyp pasHbIX BHA0OB KOpPHEBBHIX OakTepHil
39 kyabtyp, uan 589, yrueramu poct rpuba Verticillium
dahliae, a 20 xyapryp, wan 30%, okasaiucek AHTaroHHCTa-
mMu K rpudy Fusarium vasinfectum.

M3 103 kyabtyp AeHHTpudHUAPYIOMWHX OaKTEPHH, BbIAE-
JEeHHbIX ¢ KOpHell pasHbIX pacreHuii, obsajaju AHTATOHH-
CTHUYECKHMH cBofictBamu K rpuby Fusarium lini 32 kyabty-
pui. B GonpumimHcTBE cJaydyaeB aHTaroOHHCTHl rpHOOB, oOHa-
pPyKeHHble 3THMH aBTOpPaMH, OTHOCH/IHCH K LHHPOKO pacnpo-
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Puc. 17. 3oHbl 0OTCyTCTBHA pocTa rpHOOB BOKPYF arapopblx 0J0KOB Ky/be
Typel anuTaronucTa (no M. C. Ugasp).
a — Fusarium oxysporum, ' § — Verticillium dahliae.

CTPAaHEHHBIM Ha KopHax Buaam — Ps. f[luorescens, Ps.
radiobacter, Ps. aurantiaca.

B 1961 r. M. C. llgasap u JI. A. Xaaumosoir (1962)
Oblj1a BbIAEJNeHA H3 NPHUKOPHEeBO# 30HLI 0000BEIX pacTeHHI
HecnopoBas OGaktepusi, objgajaBuiag WHPOKHM aHTHTPHO-
HEIM crnekTpom JAefictBusi. [lo coBokynnoctH wmMopdoJioro-
KyJAbTYpasibHbIX H OHOXHMHYECKMX NPHU3HAKOB OHA OKasa-
adace 6auska x Ps. mycophaga. AsTopbl BblAeadAn psil
WITAMMOB 5TOr0 BHAa, H Bce OHH AKTHBHO YTHETAJH POCT
rpiboB Ha cycJo-arape HpH HcCaefoBAHHH METOAOM HaJo0-
A#enun OaokoB (puc: 17). Oxkasanocsk, uTo BHJe/eHHan Oak-
TEpPH# YacTo BeTpevaercs B pH3socdepe pasiaHuHbIX 0000BLIX
PACTeHHIT — JIIOLEePHBI, JIONHHA, KJIeBepa, akKalud HKes-
TOH U 1p.

Hux<e npupejenbl faHHbie M0 aHTHrPHOHON aKTHBHOCTH
mramMma 2 aToi DaKTepHH.

FOH T FOML

ol GmEN L= 3 1 If'.i'.l'ﬂf'}"ﬂ'i-
Tecr-kyavrypa o e Tecr-KyapTypa plind g

POCma oogma

{Ae00) (M)

Aspergillus niger . ., . .22 Fusarium culmorum . . .20
Penicillivm crustosum . . . 19 » moniliforme . .18
» glaueum . . .28 » granulatum . . . 26

» italicum Ean e - :a- oxysporum . . . 9

» multicolor . . . 30 » vasinfectum . « . 10
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Joua : Jona

ameym- oOmce ym-

Tecr-kyavtypa ;ﬂ;::f: Tecr-kyasrypa ;";::,:,

{atm) (M)

Penicillium rumosus . . . 26 Seclerotinia libertiana . . . 20
» albiniy - a0, 30 » bataticola . . . 30

> martensii . . .40 Alternaria citri. . . . . . 14
Mucor racemosus . . . .19 Botrytis allii .. . . il
Mucor mucedo . . . ., .19 » FRENE S i)
Trichoderma lignorum . . 18 TR T s gt S P |
Cladosporium sp, . . . .19 Verticillium dahliae . . . .24
Basisporum gallarum . . . 10 Nigrospora oryxae . . . . 40
Rhizoctonia solani . . . .36 Ascochyta citri . . . . .20
Fusarium avenaceum . . .20 Helmintosporium sativum . 30
» alternaria . . .20 Stemphylium allii . . . .20

Ma autepatypnl H3BeCTHO, YT0 B pH3ochepe O606OBLIX
MHKOJNHTHYECKHe OakTepHH H APYrHe MHKpPOObI-aHTAroHH(-
THl pacnpocTpaHeHsl B 3HAYHTEABHO OOJIBIIHX KOJHYECTBAX
Mo cpaBHeHHIO ¢ pH3ocdepoit Apyriux BHA0B pacrenuit. Tak,
a KOPHAX JIOLUEpHH # BHKH Gbisio o6Hapyxeno 25—95 Thic.
MUKOJMHTHUecKHX Gakrepuit Ps. fluorescens na | 2 nouswl,
ausupyomux rpud Fusarium lini, a Ha KopHAX THMOGdEeBKH
H oBcAHHIB — Toabko 1—9 tmec. (E. @. Dbepesosa,
A. H. Haymosa, 1939).

B kaszaxcraHcKux nouyBax aKTHBHbBIE MHKOJHTHYECKHE
Oaxkrepuu rpubGa Fusarium oxysporum lini HaxoAWaH B
6oabLIMX KoaHYecTBax B pHsochepHoi nouse 60GOBLIX pac-
TCHHA — JIOICPHLI, KJeBepa H scnapuera. IJTH OakTepHH
oTHOCHAHCHL K BHAY Ps. mycophaga. B nouse H3-moa aio-
uepusl HX Owivio B 10 ThiC, pa3 Goablue, YeM B MOYBE H3-NOA
orypuos ¥ kanyctat (E. T. Huxknruna, 1958). Ilo naGuaio-
nenuam A. Typceyuxommkaesa (1965), koamuecTBO MHKOJH-
THUecKHX GaKTepuil Ha KOpPHAX JbHa NMPH NOCEBE ero no Kae-
BepHIly yBeauyHaock B 15—20 paa no cpaBHEHHIO C HX
KOJIHYECTBOM B MOHOKYJ/IbTYpE.

d. K. Adpuksan c corpyauukamu (1963) cpasuuBaiu
pacopocTpaHerHe GakTepHi-aHTaroHHCTOB B pH3ochepe a10-
uepHel u B pH3ochepe xnonyatHuka. [Iposepus 300 nou-
BeHHbIX 00pasloB, OHH YCTaHOBHJIH, 4TO B pusocdepe ABYX-
aetneit miouepusl o6ilee KoauwectBo Oaktepuilt  OblIO
80 teic. Ha | 2 nmouBnl, H3 HuX aHtaroHuctos 14%, a moj
XJonuaTHHkoM obmee KoanuecTBo OGakTepHil COCTaABHJO
toabko 16—30 Twic., u3 Hux anraronucros 2—99%.

Muorouncnentble Ha60CHHA NMOKA3bIBAKOT, YTO HAKON-
JeHHe aHTaroHucTeoB noj 0o0GoBHIMH TpaBaMH QKasbiBaer
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O3flopaBauBaioliiee BJAWAHKHEe Ha nousy, Osmaropaps demy
. KYJABTYPBI, BbiceBaeMmbie B CeBo0OOpPOTE NO MAACTY MHOrOJET-
IHX TpaB HJAH no o6opoTy maacra, MeHblie CTpafaloT T rpHo-
HbIX 3aboneBaHui. ITO OTHOCHTCH K TAaKHM pAaCMpOCTpaHeH-
HbiM 00Je3HaM pACTEHHi, KaK BHJAT XJONYaTHHKA, YBAXAHHE
kaprodens, ¢ysapHosHoe yBsjaHue JabHa H Ap. B pange
cayuaeB HcKyccTBeHHoe oforamienne pHsocdepbl aHTaro-
HHCTAMH, BbIJEJEHHBIMH B UYHCTYIO KYJbTYPY HJH Haxon-
JEHHBIMH B MOYBE, crocoOCTBOBAMO CHHKEHHIO NpoleHTa 3a-
poneBaeMocTH pacrenuil (tadu. 42).
Tatbawma 42

Cumxenne 3aloaeBaeMOCTH XJONWATHHKA BepruiMiielibiM  BHATOM
B ycnoBuax AsepGadfinmanckoit CCP npn oOpaborke ceman
AHTATOHHCTAMH

(no M. C. Uixaap, A. A. ITanteneeay)

1965 r. (niomasp ACAAHKH 1968 r. (naoinals AENAHKH
10 %) 21,6 &%)
= i = £
i 3 "é_ i = =]
&l e e = e - ]
Bapuant onuta | § e E% oE S EE EE, Eg
: = £~ | 55 | g% & E: g le=
= = b4 Ll = il e L) -
s 57 28 | B8 | §e=| 22 £ 3 ’EE = o
40 S¢ | EE | 2% | 853 | §% | B3 | &= | 2§13
A S B e x 5w g - o = o -
L

~ Cemena 3amoue-
 HH B BOZe
~ (wontpoab) .| 831| — |289 | 1000|676 | —
- Cewmena samoue-
- + HH B K. X.
S RyabTyphi:
2. ...|51,5|381 [335 |1159]| 329 | 514 | 553 [1260
R 122 Y PN 298 | 300 | 1040 391 | 422 | 488 |111,0

+
&

100,0

3 60,4
51. ... .|633|263 | 311 | 1075|359 | 469 | 514 |1170

IMMpumeuanue. Onumr gocTosepeH, ecau ipubaBKH ypomas
~ Goasplle, 4eM HauMeHbIAA CPeJHAA Pa3HOCTh MexAy BapHaHTaAMH —
~  HCPogs , pasuas 0,155 s onmre | r. u 0436 B cnuite 1966 r.
~ Onsir Touen, ecan m%h <5 (o BuMHCAeHHH cM. na cTp. 219—221).

8

. B cBsian co ckasaHHBIM CYHTAeTCS MEpPCHEeKTHBHOH pas-
.~ pafotka cnoco6oB NpHMeHeHHA MHKPOGOB-aHTATOHHCTOB B
. npakTHKe ceabekoro xoaaicrsa (H. A. KpacuabHukos, 1958
- # ap.). ITpu sTom HCNOAB3OBAHHE AHTATOHHCTOB H3 3MHAHT-
.~ HOH MuKpodsopel, AJasi KOTOpOil pacTeHHe fABJSAETCH

Y-
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ecTecTBEHHbIM MecToM obutanus, Gosee sddexTHBHO, MO-
CKOJIbKY OHH BHAUHTEe/JbHO Jy4llle NpPHXKHBAKOTCA HaA pac-
TEeHHsX, YeM MpeACTaBUTeNH APYrHX 3KOJOTHYECKHX Tpyl-
MHPOBOK.

PasmMHokasach Ha pacTeHHSX, AHTAarOHHCTHI H ApYrHe
3NU(HTEl MOTYT YrHETAaTh NpopacTaHHe rpubGHBIX crlop, CHH-
aTh aKTHBHOCTb pPa3MHOXKEHHUS NMaTOreHHBIX BHAOB, KOHKY-
PHPOBATb C HHMH 33 NMHTATE/NbHbIE BelllecTBa, a TaK¥Ke, CTH-
MyJaHpysi oGMeH BeulecTB pacTeHHs, MOBBIUATL €ro YCToji-
YHBOCTL K 3a00/1€BaHHIO.

[TonbITKH BLIAENHTH AHTATOHHCTOB ¢ NMOBEPXHOCTH pacre-
HHH yBeHuaauce ycnexom., Psam mrammop Ps. fluorescens,
Ps. liquefaciens, Myc. globiforme, Bac. mesentericus u
Bac. megaterium okasaiuce aHrarouuctamup rpubos Fusa-
rium culmorum u Fusarium lini. Tak, HaHeceHHe HX Ha ce-
MeHa [IIeHHIlbl M JbHA CHUXKano ¢y3apHo3Hoe yBfilaHHe
pactenuit ¢ 22,7 no 7,0% (A. J1. Han6angsau, 1960).

Ha onwithoit cranuuu B Oxuo (KoaymGus) JleGeHom
Hadgrom (C. Leben, G. Dait, 1964, 1965) nposepena 60.b-
was paboTa Mo H3y4YeHHIO POJIH 3MHPHTHOH MHKPOQJIOPHI
B 3aluTe pacreHuit or 3abogeBaHmii. MMH BobigeseHbl €O
310pOBHIX JHCTEeB orypuoB 230 Kyabtyp Gakrtepwii, 186 3
KOTOPBIX MpOBepPeHbl Ha Ha/IHYHe aAHTATOHHCTHYECKHX
CBOHCTB K HEKOTOpbIM rpubam u OaKkTepHsM.

Ka:ayio H3 MCOBITYEMBIX KYJbTYP BHICEBaJH UITPHXOM
Ha MOBEPXHOCTH MHTATEJBHOrO arapa H uepe3 2 aHs nojce-
BaJH K HHM NepPNeHAHKYJAPHBIMH LUTPHXAMH TECT-KYJbTY-
pei: 3 Gaktrepun — Bac. subtilis, E. coli u X. vesicatoria
u 3 rpuba — Alternaria solani, Colletotrichum lagenarium
H Glomerella cingulata. UYepe3s 4 aHs yYHTBHIBAJAH 30HbI
YyrHEeTeHHs pocTa TecToB. B pesyabrate Gblio o6HapyiKeHO,
yto 43Y% #u3 186 npoBepeHHLIX Ky/bTyp OKa3a/jiHCb aHTaro-
HHCTaMH ofHOro MM GoJiee TeCToB, B TOM YHC/E YrHeTal
poct rpuboB 34 KyabTypbl, poct Gakrepuit — 17, poct rpu-
6oB u Gaxrepuil — 30. He yrHeranu pocra Hu rpuOOB, HH
6axkrepuit 105 KyabTyp.

M3 BeijieJieHHBIX KYJBTYpP, 00JagaBIIHX MPOTHBOrPHOHBI-
MH cBoficTBaMH, Obl1a oro6paHa ojna, HanGojee AaKTHB-
Has — A-180.

Ata KyJabTypa TnNpH HaHeCeHHH Ha JIHCTbS OryploB
B BHIe CYyCNeH3WH OTMBITEIX KJETOK NpenoxpaHsana
CesiHIIbI OT 3apaKeHHusi aHTPAKHO30M B YC/IOBHAX Berera-
IHOHHOro oubita. DddeKTHBHOCTL YBEJAHYHBANACH, €CIH
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| pacTeHHs HAXOAMJHChL BO BJIaXHOH armocdepe Wan ecau
. faKTepHaJbHYIO CYCNEH3HIO HAHOCH/IH BMEcCTe C MHTaTeJb-
. HBIMH BelllecTBaMH ¢ pactBopoM [IHdKo, oTBAPpOM H3 COeBOI
' MYKH HJH C pacTBOpoM Traiokodbl. [Ipuw Takux ycJIOBHAX
pa3MHoXeHne OaxkTepuil Ha pacCTeHHSX YCHIHBAJIOCH H B
| CBfI3H C 3THM YBEJHYMBAJOCH HaAKONJeHHe BbiAeIAeMBIX
. HMH TIPOAYKTOB Ku3HedesTeabHOCTH. [losanee n3 n-6yra-
| HoAbHOH (pakiuHH KyJabTypajbHOil KuakoctH A-180 6bin
4' peiiesied antHOHoTHK. OH oOKasaJjcs xpomartorpaduuecku
i:',,,'unEHTHtmbm KOMHPHHY, mpeAcTaBjsoolieMy H3 cebs cra-
[:_:.'_GH._nthIﬁ aHTHrpHOHON N€NnTHA, paHee BblAeJEHHBI H3
" Ps. antimycetica.

~ Hexotophle apyrHe aBTOpPBI TaKiKe H3YUHJIH BO3MOXK-
.\ HOCTb HCMOJb30BAHHA 3SMHQHTHBHIX MHKPOOPTaHH3MOB /A

1

in

'| 1
:ﬁ.'l_ipphﬁhl ¢ ¢uTONATOPCHHBIMH rpubGamMu u Oaxtepuamu. Tak

. 3aboaeBaemoctb (hacosn GaKTepHAJbHBIM 0XKOTOM CHH3H-
' Jjgack npu o6paGotke cemsaH (mrammoMm s4) Ps. iluorescens
(M. Theliz-Ortiz, W. Burkholder, 1960).

" Suudursi-antaronncTsi rpuba Mildium, nanecenHbie Ha
' pacTyllHe JHCTbl BHHOTpaja, cHuMXKajgun 3ab6o/eBaeMocTb
" BHHOTPaAHOIl /1035,

.\ Onugurei-anrarosucTsi rpuba Sclerotinia, Bbi3biBalo-
" lIlero THHJIb MOPKOBH, HaHeCeHHble Ha KOPHEMJIOAk,
~ mpepoxpausiin nocaennne or mopun (I, K. JKuabuosa,
~ 8. II. Xynsakos, 1960).

* TunuuHblM TpeacTaBuTeqeM 3NHPHTHOIH MHKpPOdJIOpHI
*'?ﬁﬁﬁﬂ&ﬂﬁ Ps. herbicola, Cunuraercsi, 4T0 NpPUCYTCTBHE 3TOM

_;;i}'.i‘ (GaKTepuu Ha 3epHe CAYKHT OAHHM W3 TNoKasareseil ero
' no6pokauectBennoctd. Oanako BaaumoorHourenuss Ps. her-
~ bicola ¢ apyruMu MHKpoopraHHaMaMu Majo usydensl. Ilpnu

. HecaedOoBaHMH 3TOrO BOMPOCA METOJOM MOJiceBa HITPHXOB K

)ﬁ-:j-'i‘h'raﬂ'rcnﬂm KoJIoHHsIM Tpex pasuoBuanocreii Ps. herbico-
. la—Ps. aureum, Ps. agglomerans u Ps. trifolii — okasa-
| JI0Ch, 4TO H3 30 npoBepeHHBIX KYJbTYP 3MHPHTHBIX MHKpPO-
. OpraHusmMoB GouiblIHHCTBO (28 KyJAbLTYp) HE pearHpoBaJH
. Ha mpucyTcTBHe B cpelle npoaykros oOmena Ps. herbicola.
" Onu nanu Taxoii e Xopouuil poct BOIH3H FMTaHTCKON KO-
. JIOHHH, KaK H B orjaJjenuu or Hee. Tospko 2 Buaa — Sarc,
. flava u apoxxkenopo6ubiit rpu6 Trichosporon — He pociH
. BOan3u kosonuu Ps. herbicola, a aaam pocr Ha paccTosiHHH
. 1,0—1,5 cx or nee (0. M. BosusikoBcKas).

- Buusnue pasunosuamocreit Ps. herbicola na Hekotopbie

'+ T ;
. I'pHOLI H3yuamoch MeToAoM HaJjoweHHs Ojaokos. Ps. herbi-
oo
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cola BblpallMBaJH HECKOJbKO AHeH Ha KamyCcTHO-arapoBoil
cpeae, B KOTOPOH HAKANIHBAIHCH NMPOAYKTH! XKH3HEAEATENb-
HOCTH 3TOr0 MHKpoOpraHuama. 3aTeM H3 arapa BhIpes3aiu
6JJ0KH H HAaKJaJAbIBaNH Ha rasoHsl rpubos: Fusarium vasin-
fectum, Fusarium epyspora, Alternaria, Botrytis cinerea,
Verticillium dahliae, Penicillium. Hu B oaHom cayuae He
Oblio oOHapy:eHo 30H OTCYTCTBHA pocta rpuHOOB BOKPYT
HaJIOXKEeHHBIX OJIOKOB. DTO MOKA3aJ0 OTCYTCTBHE aHTAroHH-
cTHYecKHX cBoiicte y Ps. herbicola K nauHbiM BHAAM
rpuboB.

Mayuanocs TakxKe JHelcTBHe HECKOJbKHX MMITAMMOB
Ps. herbicola no cpaBHeHHIO ¢ AeHCTBHEM HEKOTOPHIX Apy-
rHX 3NHOUTHBIX MHKPOOPraHH3MOB HA BO30OYAHTENs] MATKOMH
riusH oBouteit Erwinia carotovora. Bcecero OblJI0 HCOBITAHO
87 KyJAbTyp, BblAEJEeHHBIX C JJHCTbEB, LIBETKOB H CEMfH pas-
HBIX pacTeHHH.

B3auMooTHOIIEHHT MeXKAy MHKPOOpraHH3MaMH H3yua-
JHCh MeTOAOM HaJjoxeHHs OJokoB. PesyibTaThl yUHTBIBA-
JHCh 1O HAJHYHIO HJH OTCYTCTBHIO 30H pocra Erw. caroto-
vora BOKpyr arapoBulX 6JokoB 10-CyTOUHBIX KYJBTYP SIIH-
¢HTOB, BHIpAllleHHLIX HAa KamycTHOH cpeje.

M3 87 usydeHHblXx KyJabTyp 1l nposBHAH aHTArOHHCTH-
yeckoe geicrBHe K Erw. carotovora (ra6.. 43).

Ta6aunna 43

AHTArOHHCTHYECKOE JleHCTBHE HEKOTOPHIX 3SNMHQHTHBIX
MHKpOOpraHWamMos Ha Boalyautenss msarkoil ruuau osomefi Erwinia
carotovora

3oHa
KyanTypa OTKyra BLAeAEHA KYALTYpa nwpr;r;:;::m

(A.%)
Ps. herbicola aureum Cemena denxeas. . . . 40
Ps. herbicola trifolii » AYMEHA . . . . . 45
Ps. herbicola agglomerans » Bl R et 40
Ps. fluorescens 7 R TR SR e A (e 11
Ps. fluorescens Cemena oBCa . . . . 14
Chr. aurantiacum »  KYKYpPY3H 20
Chr. aurantiacum LlBeTOK FBO3AHKH . . . . 12
Ps. carnea CeMmeHa OBCAHHUB . . . . 11
Pullularia pullulans LiBeTOK THICAMEAHCTHHKA |, 17
Ps. gracilis lleeTok HOroTka . . . . . 18
Rhodotorula » FBO3TAMKHE ., . . . 17
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'H3 MHOTHX NpOBEpeHHBbIX HAa aHTATOHH3M K Erw. carotovora
g _'“E}'thT}’P HaHOO/bIIEH AKTHBHOCTHIO 061aJa/MH IITAMMBI,
Fol npnﬂamemamue K Buay Ps. herbicola.

i Taxum oGpasom, akTbl MOKA3BIBAIOT, YTO MHOTHE 3ITH-
3 @HTHHP, MHKPOOpraHuaMbl 00/1aal0T aHTarOHHCTHYECKHMH
J.fé:‘ﬂuﬁcTBaMH 0 OTHOWIEHHIO K pAAYy (HTOnaTtoreHHnix Gak-
#’ﬁpﬂﬁ H rpu6GoB. MaccoBoe BHECeHHe TAKHX aHTArOHHCTOB
ma PaCTeHHs HJH HAa nmpopacraiolde ceMeHa MOXKeT NpHBe-
!rc-rn K BBITECHEHHIO MaTOreHHbIX BHAOB C pAaCTeHHl H 03[0-
pﬂMEH HIO MOCJeJHHX.

j%'n Peayanbrarsl, npusesennbie B Ta6a. 43, NoKasbBAIOT, YTO
i3
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METO1bl OTBOPA M M3YYEHMA
MONE3HLIX MMKPOOPIAHU3IMOB
U3 SIMMOUTHOH MUKPODIIOPDI

Mcnoab3oBanue MoJe3HbIX CBOHCTB SNH(MHTHBIX MHKPO-
OpPraHH3MOB sl NMOBBLILIEHHS MPOAYKTHBHOCTH pPacTeHHH He
MOKeT ObITh HOCTATOYHO YCHEIIHbIM 0e3 KOHKpeTHbIX 3Ha-
HUI 0 cocrase 3Toil MHKPOQJIOpLI, O €e CBOHCTBAX H BblJe-
JSIEMBIX MPOAYKTAX JKH3HEeAesTeJbHOCTH.

st Toro uto6bl oTo6paTh MHKpOOpPraHusaMbl, 06Jsanao-
[IHE MOJe3HBIMH CBOHCTBaMH, HeoOXOAMMO BBIAEJAHTH H H3Y-
YHTh 60JbIIOE KOJHYECTBO KYJAbTYP. Toabko oOIHpHAS KOJI-
JeKHHH JdeT BO3MOXKHOCTL HNPOBOAHTL CPABHHTE/IbHOE H3Y-
yeHue KyJbTyp. DTO HMEeT 3HayeHHe H MOTOMY, 4TO BHABI Y
MHKPOOPTaHH3MOB NMOJHMOP(HBI H COCTOAT H3 pAjAa CONOJ-
YHHEHHBIX TAKCOHOMHYECKHX eJHHHILL.

Mayuenne KyJbTyp AOJKHO BKJAWOYATH CjAeAYIOLHe 3Ta-
noi: 1) onpemenenue KyJabTypajdbHbIX H MOPQOJSOrHYECKHX
MPH3HAKOB, 2) ycTaHoBJeHHe OHOXHMHUYECKHX CBOHCTB;
SF BBIICHEHHE BJAHAHHS MPOAYKTOB XH3HeAeATebHOCTH AaH-
HOrO BHAA Ha pacTeHHe.

Jast ycTaHOBJAEGHHSI ILIHPOTHI pacnpocTpaHeHHst PasHbIX
BHIOB MHKPOOPraHH3MOB Ha pacTeHHAX HeoOXOAHMO MpH
yyeTe pe3yJabTaToB aHaausa oOpasnoB (KopHel, JHCTBHEB,
CeMfAH) NPOH3BOAHTL AH(depeHUHPOBAHHBIH NMOACYET KOJO-
HHH Ha vawKax M YYHTBIBATL MX COOTHOLIEHHEe (CM.
Taba. 44).

BLIJENEHUE MMKPOOPrAHH3IMOB
C PACTEHMH

CoctaB OHTATENBLHOM Cpeibl HIpaeT pelaioulyio podb
I oOHApyXkEHHA Bcero pa3HooOpasHad MHKPOOpPraHH3-
MOB MpPH HX BbIJeJIeHHH H3 cyOCcTPAaTOB WM C XXKHBHIX pacre-
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i, [TposBienne xapakTepHuix KyJAbTYPadbHBIX 0COBGEHHO-
'L{:Teﬁ MHKpPOOpPraHH3Ma — CTPoeHHe H OKpacKa KOJIOHHII,
- o0pasoBanmne CJIH3H H APYIHE — TAaKXKe 3aBHCHT OT COCTaBa
. METATEeJBbHOI Ccpesl.
~ Jlas BoiaBaeHHsi 30HQHTOB H KyJbTHBHPOBAHHSA HX B
'npnﬁnpxax B KOJJIEKIIHH KHBBIX KyJbTYp MOMXHO PEKOMEH-
i gnﬂaTb 2 NUTaTeNbHLIE Cpelibl, IPHTOTOBJICHHLIE H3 PACTH-
- TeJbHBIX OTBapoOB.

l. Kanycrnasa cpema Ne 19. I'otoBar cpeny Ha Ka-
{ f.,,HYC.THDM oTBape, JJisl MOJY4eHHs KOTOporo OepyTr cBexylio
- ganycry (100 2 va 1 2 Boam), Hape3aloT ee He OYeHb MeJ-
.j{ﬁﬂ, 3aJIMBAIOT BOAONPOBOIHON BOAOH H KHOATAT B TedeHHe
_- 30 Mmunyr. 3atem orBap QHALTPYIOT uepe3 OyMaXKHbiif
'\ (uABTP MJIH Yepes YHCTYIO THIPOCKONHYECKYIO Baty, mocie
!: ‘Yero BHOBbL JOJHBAIOT KHIAYEHYIO BOAY MO MePBOHAYAILHO-
il ‘*gl obbema. K kanycrHomy orBapy podasasior 2,0% nusHO-
p cyeaa (kpenoctbio 8—10 Gaaaunros) u 0,1259% Kyky-
ysaurﬂ skerpakra. [locte 3toro cpeiay mnoAueaauHBaOT
-qu  pH 7,0—7,2 u no6asasior K neit 1,5—2,0% arapa. Cre-
ﬁs ]!JIHE‘_VIDT B aBroknaBe 20—30 MHHYT npH HaBJCHHH
1"5! ,0 ary. IToBTOpHAs CTEpPH/IU3ALHS CPEAbl He AOMYCKAETCS.
‘Cocras cpeast Ne 19: KanycTHblit orBap — 1 4, cyeqao nus-
0e — 25 M., KyKypysHbiit skcrpakt — 1,25 ma, arap —
20 .
E 2. Dacoaesasn cpema Ne 23. Torosst cpeay Ha ¢a-
;‘;;i conesom orsape. [lus nonyuenus orBapa Gepyr Geayio da-
iab — 50 ¢ Ha | 2 BOZONPOBOAHON BOAB — H KHNATAT
0 munyr. OtBap oTduILTPOBEIBAIOT uepea BaTy Hau Oy-
e H{HHﬁ (HABTP M JOBOAAT IO HCXOLHOTO obbemMa Kuns-
ﬂ Eﬂnﬁ Bonoii. [locne storo B orBap pobasagaior 0,25Y% nen-
" mona, 19% caxapa, 0,1% dochopHOoRHCAOrO aMMOHHSA,
15;:,9 1259 Kykypysuoro skcrpakra u 1,6—2,09% arapa. pH
f[ﬁpenu ycranapausator 7,0—7,2. Epﬂ,ﬂy CTepHJIH3YIOT B 4B-
iﬂkﬂaae 20 MHHYT TDH AaBJeHHH 1 arm. CocraB cpenbl
Ne 23: dacoaesnrit orBap — 1 4, nenton — 2,5 2, caxap —
na, {N EangPDrd 2, KYKYPV3HBIi chTpaHT--l 25 Ma,

2

YKYPY3HBIH = SKCTPAKT — KOMMOHEHT JJISl yJyuHieHHs
.tﬂHTﬂTEﬂbHGﬁ mennocrn cpelabl. O npeacrasiaser cobOH Mo-
':ﬁmnmﬁ HNPOAYKT, BolpabaTbiBaeMblii NPH NPOH3BOACTBE KY-
. KYPY3HOTO KpaxMmaJa nyTeM BbilapHBaHHs BOAbLI, B KOTOPOH
}'Kypyanue sepHo 3amauuBajoch nepen mpoGaenuem. Ilpu
Mutu-;e KYKYPY3bl B TenJoil Boje, cojepiKalieil cepHHCTYIO
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KHCJAOTY, B pacTBop mepexoanr okoino 7—8Y, cyxHx Beé-
ugects 3epHa. KykypysHblii 3KCTPakT MOJYy4YHJ LWIHPOKOE
NpUMeHeHHe B MeAHUHHCKO NMPOMBIUIIEHHOCTH MPH MPOH3-
BOJACTBE MEeHHUHJAIHHA H Apyrux npenapartos (BC3, T. 24).

B npaktuke paboThl ¢ pasqHYHBIMH MHKPOOPraHH3MaMH
OTMEeYaeTcsl CTHMYJIHpYIOlLLee JeHCTBHe MaJbiX 103 KYKypy3-
HOro 3KCTpakra npu npubaBjeHHH ero B oObIYHbIE MHTa-
TeJibHble cpedbl. B GoablIoi cTeneHH LEHHOCTh KYKYPY3HOTOo
JKCTPAaKTa 3aBHCHT OT COJdepKaHusi B HeM HabGopa aMHHO-
Kuesaor. C nmomolibio aBTOMATHYECKOr0 aMHHOKHC/AOTHOIO
anaausatopa T. [1. EpumoBa o6Hapyuia B cocraBe KYKy-
pyaHoro skcrpakra 16 amuHokuciaor. KoanuecTBo cBsf3aH-
HBIX aMHHOKHCJIOT cocTaBasiyio 362 me Ha 1 e cyxoro Bellle-
ctBa, a cBoboaueix — 101,8 me. Comep:kanue cyxoro Belie-
CTBa B KyKypysHoMm 3kcrpakTte 48,7%, a obulero Kosanyecrsa
asora— 7,96 mrY%. ¥YcraHoBiaeHo, uTO pasHble MapTHH
KYKYPY3HOTO 3KCTPAaKTa pas/MyaloOTCA MO CBOEMY KayecTBy
(A. H. Kauwmos, T. I1. Edumosa, 1965).

Jlna BbIeneHHA MHKPOOPraHH3MOB C pacTeHHil AenaioT
MOBEPXHOCTHBIH MOCEB M3 CMLIBOB C KOpHEH, JIHCTLEB H 1.
CMBIB KaK HCXOAHBLIN MaTepuasa s MoceBa MoJy4aior my-
TeéM 3HepPrHYHOrO BCTPAXHMBAHHS B CTEPHJBHOH BOJe HaBec-
KH pactuTesibHoro wmarepuana (1—5 e B 100 ma BoAwl).
[TpeaBapuresbHO MOXKHO HecqeayeMblit oOpasell cierka pac-
TepeTh B CTyNKe B HeOOJbLIOM KOJHYECTBe BOABI I/ Jyu-
eit cMpiBaemMocTH Gakrepuil. UToOGbl MOAYYHTL HA YALIKAX
He CJAHIIKOM TYCTOH POCT KOJOHHMH H He AONYCTHTb HX CJIH-
BaHHA Mexay coboil, HeoOXOAUMO caenaTh pas3BeaeHHe [10-
cepHoro martepuana. Ecan HcxXofHblil cMBIB B KOJG0UKe NpH-
HATE 3a pasBeleHHe 1:100, To npu ananu3e HaJA3eMHBIX
yacreit pacreHHdl ero cjaeayer gosectd Ao 1 :1 TeIC, a s
kopHeil — g0 1: 10 ThIC.

[ToceB npousBoaat caeayouum obpasom: 0,08 ma, win
| Kamaio, MOCEeBHOrO MaTepHaja MNepeHOCAT MHIeTKOoH Ha
MOBEPXHOCTb AarapoBOH [MHTaTeJbHOH cpelbl, HAaJHTOH B
yawku [Terpu. 1y Kanio TiarejabHo pacTHPaloOT MWNATETEM
JlpurasnbcKoro, a 3aTeM STHM JKe IImaTeJeM IMPOH3BOAAT
oces, T. €. pacTHpaHHe MO MOBEPXHOCTH arapa, NnocJjenoBa-
TeJbHO ellle Ha 2 YallKH.

[Ipu Bbige/qeHHH KYJAbLTYp C pacTeHHs Jyullle M0Jb30-
BATbCA MHTaTeJbHON cpedoit Ne 19, Tak Kak Ha dacoeBoil
cpene Gakrepun o0pasyiOT CJAHLIIKOM MHOro CaH3W. Arap
clelyeT HaJHBaTh B YalllKH He OYeHb ropsauuM, YToObl H3-
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3[ GEH{ETI: HaAMOKAHHS ero noBepXHOCTH KOHAEHCALHOHHON BO-
Jioii, oOpasyiolleiicss U3 mapa, npu 3acTeiBaHuu arapa. [Ipu
"*‘ - oJIbILIOM KOJIHYEeCTBe BJjari BhbipacTalollHe KOJOHHH MOTYT
.-E* PAacnIbIBATECA WJIH CJAHBATHCH; TakHe YalIKH HEOOXOAHMO
. BpiOpaKkoBbIBaTh. YallKu BblZepXKHBal0oT B TepMoOCTaTe MpH
'_ - 24—26° 3—6 cyrtok. [locnenune 2 mHa ux ocCTaBAsAIOT Ha
- ¢TOJIe TNpPH AHEBHOM OCBeLIeHHH AJA Jyuiled NMHrMeHTalHH
. KOJOHHIL.
- IlompoGHoe H TOUHOe ONHCAHHE BHEIIHEro BHAA KOJIOHHI
) ll]JH HACHTH(HKALMK KyIbTYp HMeeT 6oJiblIoe 3HAYeHHE KaK
. BecbMa XapaKTepHBIH NMpH3HAK AJs1 Ka)JA0ro BHAA MHKpO-
': - oprann3amoB. JKenaTesbHO KOJOHHH 3apHCOBATbL H MOKA3aTh
. BETHBIMH KapaHJallaMH HX OKpacky. JTo B AajbHEHIIEM
ﬂﬁnerqaeT paboTy Mo onpeaeseHHi0 BHJA.
OnucelBaTh KOJIOHHH CJeAyeT BCerga ¢ OAHOH H TOil XKe
' rIIHTﬂTEJ‘II:HDﬁ cpeabl. Ilpu onucanuu KOJOHHH OTMEYAIOT: €e
.“* , Beauunny (Kpynuas, cpeansas, meakas), dopmy (Bbi-
HYKJI&H MJIOCKasg M T. M.), KOHCHCTEHIHIO (cJH3HCTas, nac-
~ Too0pasnas), Gieck, MpO3payHOCTb H 3aMEYEHHbIE Xapak-
¥, .ﬁ-‘ﬂpﬂﬂﬂ 0CcOOEHHOCTH.
. Ounpepnenenne BHAa He/b3si HAYHHATH, NOKa He Gyner
~ YBEPEHHOCTH B a0COMIOTHOM YHCTOTE KYJ/ILTYPEL. [TosTomy u3
. OTAEJIbHBIX BHIPOCIIHX Ha YalIKax KOJOHHIl JeJaioT mnepeces
- B Ipo6MpKH Ha NOBEPXHOCTH cKoleHHoro arapa. Ilocse no-
. ABJEHHA pocTa KyJbTypy BHOBb pacceBaiOT Ha YallKH.
_ ‘EL'JIH pH STOM BBIPACTAIOT OAHOPOAHBIE KOJOHHH, TO KYJlb-
| TYPYy MOMKHO cuuTaTh uMcToii. EcJam e BeIpacralor 2—3 BH-
',r,{ __a KOJIOHHIT W 6osblle, TO BHOBL OTCEBAIOT HA KOCOH arap
- M3 OJHOIT KOJIOHHH H CHOBA NOBTOPSIOT MOCEB ISt NPOBEPKH

ICTOTE! KYJIbTYHI.

[
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OMPERENEHME BLIJENEHHBLIX C PACTEHHMH
MHKPOOPrAHH3MOB

‘_"_ Haa yno6erBa paGoThl Mo HAEHTHOHKAIHH KYJIbTYp Ie-
£ 1€C000pa3HO NPHHATL €AHHBI NPHHUHN OMHCAHHS H H3Y-

1EHHST MHKpoOpraHu3MoB. Tak, NpH ONHCAHHH BHEIIHEro BH-
.ﬁlﬂ KOJIOHHH CJeAVeT NPOH3BOAHTL MOCEBLl HA OJHY H TY XKe
HHTamnthm cpelly, TaK KakK H3BECTHO, YTO BHJ KOJIOHHH
JIPH BHIpALIHBAHWH KYJbTYpP Ha pasHBIX cpeflax MOXeT pes-
KO pasanuarecs. Hanpuwmep, y Ps. herbicola ma cunternue-

CKOH cpeae ¢ riioKo30it H a30THOKHCALIM KaJiieM KOJIOHHH
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OY€Hb CJH3HMCTLIC, CO CBETJIO-XKeATOH CepeiHHOl H BOAAHHC-
ThIM KpaeM, a Ha MSACO-MEeNTOHHOM arape OHH MJIOCKHe, eJl-
Thie, nacroobpasHbie H T. .

[Ipn onucanun npusHakoB H (H3HOJOTHUECKHX CBOHCTB
MHKPOOPraHH3MOB JKe/MaTeJbHO NpPHAEepPIKHBATLCS oOmpeje-
JIEHHOIl MOC/1el0BAaTe TBHOCTH: CHavyaja oOxapakTepH30BaTh
BHEIIHHH BHJ KOJIOHHIT, 3aTeéM MOP(OJIOrHi0 KYyJAbTYpP H MOC-
Jie 3TOro — CBOiCcTBA, NPOSBJSIOLIHECH HA Cpelax ¢ pasHbl-
MH HCTOUHHKaMH yrjepoza u asora. IIpu nsyuyenunn mopdo-
JOTHH KyJabTyp cJjeayer olOpaliatb BHHMAHHE HA TakKHe
NMpHU3HaKH, KaK HaJluuHe crnop, ¢opMa H BEeJHYHHA KJIETOK,
OKpacka no I'pamy, 4kca0 u pacnofioKeHHe JKIYTHKOB.

Hayyenne MopdosOrH4ecKHX NPH3HAKOB ABASETCH OJ-
HHM H3 MepBLIX 3TanoB NPH HACHTHHKALMH KYJbLTYpP H Ha-
YHHAeTCH ¢ MPOCMOTpa KHBBIX, HEOKpPALUIEHHBIX MpenapaToB
MO MHKPOCKONMOM OOBIYHO ¢ (pa30BO-KOHTPACTHLIM YCTPOIi-
crBoM. Takoif mpocMOTp NMO3BOJsSIET YCTAHOBHTL Y HHX IO-
ABHXKHOCTDb, HAJIHYHE CIOp, XapaKTepHoe AJs MHKOOAKTepHil
BETBJICHHE HJH pPacrosoKeHne K/IeTok, ux pasmep. Kpowme
TOro, TAKOH MPOCMOTP AAaeT BO3MOMHOCTb OTOGPATH MHKDO-
KOKKH, MHKOKOKKH, APOKMKH H NPOAKTHHOMHMIIETHI.

Jlas npocMoTrpa nmojJ MHKPOCKONOM HEOOXO0IMMO HCHOVIL-
30BaThb CcBeXHe KyabTypbl. UYtobbl noayuaTh cpaBHHMBIE
pesyabTaThl, oObIYHO PabOTAIOT C KYJALTYPAMH ONpPEeNeJeH-
HOro Bospacra. Bee KyJbTypsl nmpocMaTpHBAIOT NMOA MHKPO-
ckonoMm 2 pasa — moaolble (l—3-cyrouHble KyabTypel) H
crapeiomme (7—I10-cyrounsie). 310 NO3BOJAET OTASIHTDH
MHKOOaKTepHH, YCTAHOBHTL HX MOpP(OSOrHYecKHe ocobeHHO-
CTH BO BTOPYIO CTaAHi0 pasButusa (06e3 yero ux npaBHJbHAA
HAeHTHPHKALHA HeBO3MOMKHA), a4 TakKe oOHAPYKHTh 00-
pasoBaHHe CHOP y CNOpoBEIX BHAOB. ToJBKO NpH TakoMm
JABYXCTYNEHYATOM H3Y4YeHHH MOP(OJOrHH KYJALTYP BO3MOK-
HO OT/IHUHTbh HEKOTOpble MHUKOOAKTepHH, MMEIoUlHe KJACeTKH
B BHJe najaouek, or 6akrepuit (Hanpumep, Myc. globiforme)
HJIH MHKOOAKTEePHH OT MHKOKOKKOB (Hampumep, Myc. brevi-
cale). [das n3MepeHns BeJHYHHBE! KJETOK B OKYJIAP MHKPO-
CKONa BCTABJAAIOT OKYAAPHYIO JHHeeuKy (OKyJasp-MHKpO-
MeTp) W, 3Has pa3mep OAHOro ee Je/ieHHs (BBIpaKeHHbLI B
MHKpPOHAX), H3MEPAIOT BeJHUHHY KaxKJA0H KJIETKH.

bakrepuaJbHble KIeTKH XOpOLIO BHAHBI B MHKPOCKOI
nocsae HX oxkpamusanufg. OkpauieHnble Npenaparthl MOXKHO
paccMaTpuBaTh NpH GoJablOM VBeJHYEHHH MHKpOCKoma c
HMMEPCHOHHOH CHCTEMOM, AJs 4Yero KeApoBoe Macjo HaHo-
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| CAT HEMOCPEACTBEHHO HA OKpalleHHbIH Ma3oK. [las MUKpo-
" ¢dortorpaduu Takxe yROOHU MOJL30BATHCH OKPAIICHHBIMH
. npenapaTaM.

‘_;i,Hg]'  CymiecTByer psjf pasjHyHbBIX MeTOAOB OKpacku Oakre-
| pHil H HX XI'YTHKOB. Bce 3T MeTOAnl onHcaHbl B MPaKTHYE-
| CKHX DYKOBOJACTBax no MHKpoGHOJOrid. M3 crenHanbHbiX
' METOJOB OKpacKH npu KjiaccH(pHKaUNH i onpefeeHHH BULO-
. BOr0 cOCTaBa MHKPOOPraHH3MOB O0/blIOe 3HAYCHHE HMEET

. okpacka mo I'pamy. CnocobHOCTb KJIETOK OKpallHBaTbCA

. no I'pamy ob6mbsicusiercss 0COOGBIMH CBOHCTBAMM GelKoB Mpo-
' TomyadMbl H 0GOJIOYKH, OTPaMKAaOUWHMH HX OHOXHMHYECKHE

i pasJiuuHs, KOTOpble CBf3aHbl C HAJHYHEM B KIETKax pHOO-

| HYKJeHHOBOIl KMCJOTHI onpejesnenHoii crpykrypel (J. Bart-
. holomew, 1962). CymHoCTb OKpacKH 3ak:iouaercs B pas-

| JIMUHON CMOCOGHOCTH KJETOK YAepKHBaTh Kpacky. Oanu
" punbl Gakrepuil NpH NPOMBIBAHHA HX MOCTE OKPacKH COHDP-
OT[AAIOT KPacKy, Apyrue ee yaepxkusaior. Buasl 6axre-
| puii, cnocoGHble BOCIPHHUMATH H YAEPKHBATbH KPacky mpi
I oxpacke no I'pamy, Kpacatca B dbHONEeTOBBIH 1BET, OCTAJb-
. HBle — B PO30BbLIH.

 KosmuuectBO XIyTHKOB M HX PACIOJOMEHHE HA KIETKE
" TakiKe SBJASETCA XapaKTepHbIM TPHSHAKOM JJs Kaxaoro

ﬁ:j.‘ MOABHIKHBIX MHKpoopranusmos. B onpeaenurene
| H. A. KpacubHuKoBa 5TOT NPH3HAK HCNOJb30BAH KAk
" OlWH M3 OCHOBHBIX NpH cHcremaTHke Gakrepwii. Ilo pacro-
,,é-fjg:‘pmennm KIFYTHKOB M HX KOJIHYECTBY O4KTepHH AENATCA
| §a: MOHOTpHXH-—HMEOUHe Ha KOHUEe KICTKH OJHH
. KTYTHK, A0(] oTpHXH— HMeOIHe NYYOK NKIYTHKOB Ha

' KOHLe KJIeTKH, MepPH TP HXH — Y KOTOPBIX KIYTHKH pacro-

| JIOXKEeHBI 1O BCeil MOBEPXHOCTH KJIETKH. JluameTp KIyTHKOB
| paBen THICAYHBIM JAO/AAM MHKPOHA, NMOSTOMY OHH CTAaHOBAT-
" ¢ BHAHBI TOJMBKO B 3JIEKTPOHHBIH MHKDOCKON HJIH MOC/E
| chenuanbHOll OKPACKH ¢ NpHMeHeHHeM NMpOTpaBHTeJeil, KO-

. TOpEIe, OCaMKAasich HA MOBEPXHOCTH JKT'YTHKOB, yBeaHYHBa-
{ij'.':'lh_'r- MX TOJIIHHY.

" Oco6eHHOCTH pocTa MHKPOOPraHH3MOB Ha CHeIHaJIbHbIX
' NHTATENbHBIX Cpelax, a TaKkKe OCOOEHHOCTH HX BO3JEHCT-

R
. BHR Ha 9TH CPeNBl ABJAIOTCS BeCbMa XapaKTepHBIMH s

&

| kaxjgoro puaa. Cnemuduka OHOXHMHYECKOR AeATEJbHOCTH
| MHKDPOOPraHH3MOB 3aBHCHT OT HMEIOLUHXCS Y HHX dhepmeH-
!,.:jl'ft-‘nn. Hanuunem depMeHTOB onpefensercs BCs (PH3HOJIOTH-
" yeckas AesTeNLHOCTh JAHHOTO BHJAA, CHOCOGHOCTb HX YC-

1 L .
| BauBaTh pAs/AMuHbIC NHTATENbHbIC BelIECTBA, BO3JAEHCTBO-
L
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BATb Ha BHEUIHIOW cpeay H T. 1. OGbIuHO AJ15 HAEHTHOHKAIHH
NPHHATO MOJb30BATHCA ONpejeNeHHbM HaGopoM mnHTa-
TeJbHBIX Cpell, HA KOTOPLIX NMpOABJSAIOTCSA XapaKTepHble 0CO-
GeHHOCTH pOCTa JaHHOrOo MHKPOOpPraHWsMa, a Takmke Hal-
JIOJaeTca H3MeHeHHe CAMHX Cpel B NpolLecce ero BbIpalliy-
BaHH1.

Kak muuumym, 118 onpejpeneHus BHja MHKPOOpPraHHaMa
Gepyr: 1) cpeabl ¢ pasnbIMH HCTOYHHKAMH a30Ta — OPraHu-
YeCKMMH H MHHepaJbHBIMH; 2) XKeJaTHHY, KOTOPYIO crnocod-
Hbl pas3MuiKarb OpraHn3mbl, objajarollue MNPOTEOJHTHYE-
CKHMH ¢epMeHTaMH; 3) MOJOKO, KOTOpOe OAHH KYJAbTYpHI,
crocoOHble cOpaKHBaTh MOJOYHBIA caxap, MOAKHCJAAIT H
CBEpPTHIBAIOT, a JApyrde — NOALIENA4YHBAIOT HJH, pasjaras
Oe/iIKH, NMeNTOHH3HPYIOT; CIYCTOK B MOJOKe Moxer obGpaso-
BaTbCl M MOJA JOeHCTBHEM (epMEHTOB THIA CbIYYKHOIO;
4) nuTaTe/bHBIl arap € KpaxmaJioM, KOTOpbIH cnocoGHbI
pasaarath TOJbKO BHABI, obGjaajaioliHe depMEeHTOM aMHJa-
30#; D) cpeAbl ¢ HHTpAaTaMH, KOTOpbieé MHKPOOpPraHH3Mbl
BOCCTAHABJMBAIOT B Pa3HOH CTeMeHH N0 HHUTPHTOB HJH [0
ra3oobpasnoro asora; 6) HabGop caxapoB, KOTOpble MO-pa3-
HOMY ycBauBaloTcsi # cOGpaKuBaOTCsl PasHbIMH BHAAMH.

IIpu onpeaenenuH BHAA MHKpOOpraHu3ma HeoOXOAHMO
VUHTBIBATh, YTO CTOHKOCTL ¢epMeHTOB y OakTepHH pasjiny-
Ha. Hapsay c¢ Goaee CTOHKHMH MMEIOTCA MeHee CTOHKHe
(epMeHTh!, TAK Ha3blBaeMble aJalTHBHLIE, KOTOPbLIE NMPH H3-
MEHEHHH YCJIOBHH BHeUIHel cpedbl MoryT uaMmenstbes. Ilep-
Bble OMNpefensior XapaktepHble npusHaku Buaa. K xapak-
TepPHbBIM NPH3HAKAM MOMKHO OTHECTH, KaK 3TO YKasbiBaercs
B onpegeantese H. A. KpacunbHHKOBa, OTHOIIEHHE MHKPO-
OpraHu3MoB K pasjHYHBIM MCTOYHHKAaM asora (cnocob-
HOCTb HCIOJB30BaTh €ro MHHepaJbHbie (opMbl), crnocob-
HOCTb pa3MHMKaTb MKeJAaTHHY H H3MEHATb MOJIOKO. MeHee
CTOHKHMH CBOHCTBAMH ABJSIOTCA CHOCOOHOCTb THIAPOJIH30-
BATh KpaxmaJj, BOCCTAHABJMBAThH HHTpPaThl H cOpa’KuBaTh
caxapa. JTH CBOMICTBA MOTYT yTpauHBaTbCd B Mpolecce
KyJAbTHBHPOBAHHSl Ha HMCKYCCTBEHHBIX NMHTATEJbHBIX Cpefax
H KojebaTbcsl V pPasHbIX IITAMMOB, HECOMHEHHO OTHO-
CAILMXCA MO BCEM OCTaJbHLIM TNpH3HAKAM K JaHHOMY
BHIY.

Ouenp xapakTepHLIM AJf BHAA SBJASETCS CHOCOOHOCTDH
oOpa3oBbiBaTh onpefeneHHble MHIMEHTHI, LBET H JOKaJH3a-
ISl NUTMEHTOB (BhIJeJeHHe HX B CpPely HJIH HAKOIJIeHHe B
KJIeTKax).
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. [Tocie Toro, Kak 3aKonueHo H3yUeHHE KYJabTyp, T. €. OfH-
. faHbl HX KyJAbTypaJbHble ocobeHHocTH M Mopdoaorus, a
. paKiKe YCTAHOBJIEHBI OCHOBHBIE (PM3HOJOTHYECKHe CBOHCTBA
~ (raba. 44), npucTynaioT K OonpejneseHHI0 BHAA MO onpele-
~ JIMTeJNIO.

~ Bce onpepenurenn BKJIWYAIOT ONMCaHHe CaMblX pasHo-
~ pOpasHbiX MHKPOOPraHH3MOB, OTHOCAIIHXCA K pasHbiM pas3-
. jgenaM MHKpOOHOJOTHH (MEeJHUHHCKOH, TEXHHYECKOH, Mou-
' BEeHHON, MOJOYHOH H JAp.), NOSTOMY OpPHEHTHPOBATLCHA B
. ompejleuTeNe, BKIIOUAIOUMIEM THICSYH Ha3BaHHM, 3aTPyAHH-
- qenbHo. as obaerdenusi aToit paboThl MOXHO BOCHOJIb30-
. BathCsl JaHHBIMH, OGOOGLIeHHBIMH B TaG61. 45. B Ta6a. 45
~ [pHBEJEH MepeueHb BHAOB MHKPOOPraHH3MOB, KOTOpbie 4a-
" CTO BCTpPEUAIOTCS HA pacTeHHsX, a TAaK¥e IepeyHCIeHbl HX
~ OCHOBHBIe cBoiicTBa. MHKPOOpPranu3Mbl Onpe/e/ieHbl W ONK-
' cambl B COOTBeTCTBHH C onpejeauTtejem OaxkTepHi M aKTH-
. nowmmuteros H. A. Kpacunbrukosa (1949).

- Bce mukpoopranusmel (75 BHaoB) B TaGu. 45 pasjede-
. Hbl HA TPYNIBI B COOTBETCTBHH C BHEIIHHM BM/IOM KOJIOHHIL.
. Mopma u oco0eHHO OKpacKa KOJIOHHII TMO3BOJAIOT HA Mep-
. BOM 3Tane onpefenenHa 0e3 KakuX-J1u00 AOMOJHHTENLHBIX
. HCCseoBaHMiT OTHECTH MHKPOOPraHM3M K TOil HJIH HHOI
. rpynne. Buyrpu Kaxaoit rpynnel, HMes Aeso ¢ HeGOJIbUIHM
"~ HabopoM BHJOB, yXKe Jerde MPOH3BOAHTD AaJbHeUyIo
~ HAeHTH(PHKAUMIO KYJbTYP.

. B oraeapHble rpynnbl BbIAEAEHbl KyJbTYpbl, HMeEIOUIHE
' cleflyIOIIKIT BHEIIHWIL BHJA KOJOHMA: 1) camsuctoie, Ged-
. lBeTHble, 2) miaockue, GecusetHble Hau OesnosaTtoie, 3) Oe-
. Jable, 4) xeartbie, 5) JAHMOHHBIE (:keaTo-3enenbie), 6) opan-
| JKeBble, KpaCHble M PO30BbIE, 7) ¢ HeKOTOPBLIMH XapakTep-
 HBIMH 0COGEHHOCTAMH — JIH/IOBbII MHTMEHT, Pe3HHOnogo0Hasl
. KoncHcrenuusi, oOpasoBaHue crop, BblAeJieHHe CHHEro Mhr-
. MEeHTa B cpeay u I1p.

METOAbl OTEOPA MMHKPOBOB —
CTUMYNATOPOB POCTA PACTEHHMH

- CnocoGbl  BbIAB/IEHHS CTHMYJAHPYIOULEro NeHCTBHA MH-
. Kpoopra#uimMos. CyllecTByeT HECKOJbKO METOA0B, KOTO-
. PBIMH MOJb3YIOTCA AJS BbISIBJIEHHS MHKPOOPraHH3MOB, CIIO-
.\ co6HBIX CTHMYJHPOBaTh pocT pacrexuil, HauGosee pacnpo-
. CTpaHEeHHBIM W3 HHX fABASETCH METOJ] BO3/CHCTBHSA MPOAYK-

»
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TamMu KusHelesTeNIbHOCTH MHKPOOPraHH3MOB HA npopacra-
olHe cemeHa. ITHM MetodoM, HauyuHaa ¢ 1939 r., noab3o-
Bajca H. A. KpacHabHHKOB ¢ cOTpYAHHKAMH, a 3aTeM H
apyrue ucceaenoparenu — T. E. [Tonosa (1954), 1. INautom
(1956), M. B. Ilerpenko (1959), A. A. O6pasunosa (1961)
H Ap. CyIHOCTb 3TOr0 METoJAa 3aK/alo4aercd B TOM, YTO
ceMeHa 3aMavyHBAlOT B CYCNEH3HAX H3yyaeMblXx GakTepHii, a
3aTeM YYHTBIBAIOT [JIHHY MPOPOCTKOB MO CPaBHEHHIO C
OJHHOH MNpPOPOCTKOB, BHIPOCIUMX H3 CeMsiH, 3aMOMEHHBIX
B BoOJeE.

H. . Kodganosa (1961, 1963) npemnoxuia samau-
BaTh CéMeHa He B CYCMNeH3HsiX, a B BOAHBIX BBITSIXKKAax W3
arapa, B KOTOPOM B Te4Y€HHe MATH CYTOK HaKaNJHBaJHChb
NPOAYKTBl JKH3HEHeATe/JbHOCTH MHKPOOPraHH3MOB, 3acesH-
HBIX TrasoHOM Ha UEJJ0(aHOBble NJACTHHKH, MOJIOM¥KEeHHbIe
Ha MOBEPXHOCTH arapa C MHTaTeJbHOll cpefod. DTHM MeTO-
A0M €10 Obliin oToOpaHbl CTHMYJAATOPHI NMPOPACTAHHA CeMsH
KYKYpPY3bl.

Kaapk u Poanep (N. Clark a E. Roller, 1939) ucnoJb-
30BaJIi B KayecTBe TecT-00beKTa MPH BbIJCJEHHH MHKPO-
GOB-CTHMYJ/IATOPOB He ceMeHa, a pacTeHHe pscky (Lemma
major). Packa oueHb OT3bIBUHBA Ha JeficTBHe GHOTHYECKHX
BelleCTB H B HX OTCYTCTBHH MOcTeneHHo Buipoxjaaercs. On-
HaKo ¢ HeH HeynoO6HO paGoTaTh H3-3a TPYAHOCTH MOJIYUEHHSHA
MOHOKYJILTYPHIL.

[IpakTHueckn yaoGHee oKasajca <«MeTOA XJOpPEbI?,
paspaGorannsiii Xara (K. Hata, 1962). Pocr xmopenssl B
arape CTHMYJIMPYETCH HJIM [OAAaBJsieTCsl B 3aBHCHMOCTH OT
cocrtaBa MeTalOJIHTOB pPa3sHbBIX MHKPOOPTraHu3aMoB, AHddyH-
JAHPYIOIIHX B arap H3 pas/jOXeHHBIX Ha ero NoBepXHOCThb
arapoBblX OJIOKOB HJAM JHCKOB (HILTpOBaabHOR Gymars,
NPONHTAHHBIX KYyJbTYPaJbHBIMH KHAKOCTAMH. DTHM METO-
noM otoOpana u3 3300 KyabTyp MOUYBEHHBIX MHKPOOPTraHH3-
MoB 81 Kkyabrypa (2,45%), oOKasaBmas CTHMyJAHpYIOllee
BJHsAHHE Ha pocT XJopesausl. Mcnoabsaya Chlorella sp. B kKa-
yecTBe TecT-opranusma, C. Caono (1966) meromom packna-
ApiBaHHsl O6aokoB ortobpan u3 388 KyabTyp ApoxKiKedn 55
KyabTyp, ctumyaupyioimux poct Chlorella. Bee oroGpannbie
KYJbTYPHl OKasbiBaJH CTHMYJHpYOLlee AeiicTBHEe H Ha POCT
MPOPOCTKOB MILEHHIILL.

B nocnennee speMssi B MHKpOOHOJIOTHH CTaJH NPHMEHSTb
HEKOTOpPble METOAbl, KOTOpble MPHHATHL B CeMEHOBeAEeHHH
IS onpefle/ieHHst SHEPrHH MpopacTaHHst CeMsH, HanpHMep
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- meros Teppouna (T. Terroin), onucaHHbli B KHHTE
B Kpokepa u JI. baprona (1955). CyumHocTb 3TOro MeTOAd
3aKJ0UYaeTca B TOM, YTO YMHTBHIBAIOT KOI(PPHIHEHT nepeme-
. LlleHHs1 BelleCTB H3 CeMeHH B NPOPOCTKH.

. JT10 nepemellleHHe YCTaHABJHBAETCS METOAOM B3BEllIH-
. BaHHA CeMAH MOc/Je HX NpopacTaHusl, a TakKe BbIpPOCLIHX
KﬂpEllIlmﬂ H pocTKOB. YeM rnoJiHOLIEHHEee ceMeHa, TeM 3Hep-
. rHYHee HAeT WX NpopacTaHue H TeMm OoJblie 5}’II.ET BEC Mpo-
- poctkoB. On Bhipaxaerca B NpOUEHTaX K oOuieMy Becy,
'T. €. K BeCy NMPOPOCTKOB H Becy OCTaTKoB cemsaH. Ecau ce-
| MeHa JONOJHHTEJbHO 060ralaTh POCTOBHIMH BellecTBAMH,
" 70 B GOJBIIHHCTBE cAydaeB Ko3(pdullHeHT nepeMelleHns Be-
miectB Oyaer yBeqHUHBAThCs. B ynpolleHHOM BHIE 3TOT Me-
TOJ NpHMeHsiIeTCs B NMpakTHKe CeMEHOBOJACTBA H CeMeHOBe-
(IeHHs, NpHYEM SHEPrus NMPOPACTaHHs CeMAH YYHTHIBAETCS
o Becy 100 npopocTkoB.

. B page cayuaeB Mmoxer ObITb HCMOJAb30BAH METOJ] Ofl-
penenenus cuabl pocra ceman B. H. Ilpukaanosa (1962)
‘Ha cneuxaabHoM, paspabGoranHom uM npubope. Ha 3tom
 NpHOOpe YYHTHIBAETCA CHJA MEXaHHUeCKOro AaBJieHHs pa-
 CTYILHX TNPOPOCTKOB, KOTOpAsi BbIpa)Kaercsd B rpammax.
- Cuna pocta npopocTKOB MOXKeT YYHTBEIBATBCA TaKKe M0
. MetoAnke YKpauHckoro opjleHa JlennHa Hay4yHO-HCC/Ie0Ba-
'TEJH:-EKUI‘G HHCTHTYTa pacTeHHEeBOJACTBA CEJeKIHH M TeHeTH-
T;:.; um. B. d. HOpreBa (M. I'. Ctpona, 1962, 1964). Ilpu
' 3TOM B OJHOM CJyuae PEeKOMEHIYeTcsi YYHTHIBATb CrHoco6-
, OCTH NPOPOCTKOB BHEIXOAHTL HA MOBEPXHOCThL NpH riayboxoii
‘3ajleJIKe ceMsiH B necoK WaH B mouBy (Ha 10—12 cx kpyn-
HBIX ceMsiH H 5—6 cu MeJKuX), B APYrOM cjydyae YUHTbIBa-
-__‘~;:ra- SHEPTHIO NpopacraHHs, APYKHOCTb NpOpacTaHis H CKo-
. POCTb NpopacTaHHs CeMsH.

i - OHeprusi nMpopacraHHs — 3TO NPOLEHT MPOPOCHIHX Cce-
fiH 3a nepBble 3 AHA npopauwuBaHudg. [ pyxKHocTs npopa-
AHHA — 5TO OTHOUIEHHe CpeAHero 4YHCJIa NPOPOCLIHX
CeMsH B Mepecuyere HAa OJAHH JeHb K ofllemy 4ucay npopoc-
j?f?q CeMsiH 3@ Becb CpoK npopamuBanus. CkopocTb npopa-
..:3,5:;~r fl— 3TO CpejHee YHCJO0 CeMAH, NMpopacTaBLIHX exe-
IHEBHO B TeuY€HHME BCEro Cpoka.

‘_f_: Hasi o6Hapy:Kenusi cnocoGHOCTH MHKPOOPraHH3MOB CTH-
1) mupnsa'rb pOCTOBLIE Ipollecchl Yy pacTeHHH MOXKHO orpa-
IHUHTLCSL ABYMSI METOAAMH: YYETOM BJHSIHHS HA NpopacTta-
';;l'i 1He ceMeHa NPOAYKTOB KH3HeAeATeJbHOCTH, HAaKalJHBa-
OLIHXCA B KYJAbTYpPaJbHBIX XHAKOCTAX, H YYeTOM HX CTHMY-
,". 187
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JHpyloulero AeNCTBHS Ha KopHeoOpasoBaHHe Yy YepeHKOB
thacouu.

Ot6op MUKPOGOB-CTHMYJAATOPOB MO MX BAMAHHIO HA MPO-
pactanHe ceMsaH. M3yyaembie MHKpPOOpPraHH3Mbl BbIpalllHBa-
I0T B JKMAKOH NHTaTe/NbHOH cpele B TeueHHe 6—8 cyTok
A1 HAKONJEHHs MPOAYKTOB HX JKH3HE[eATeJbHOCTH. 3aTeM
KyJAbTypa/jbHble MKHIKOCTH B cJydae MaccoBoro ortbopa
Ky/JAbTYP Pa3BoAAT BoJAonpoBoaHoit Bojoit B 50 pas. Tlpu
Oonee ngerasbHOM H3YYEHHH MHKpPoOpraHuamMoB OepyT He-
CKOJIbKO pasBefleHHil KyJbTYpaJabHOH MKHAKOCTH, HanpHMep
50, 100, 200, 400 u 600 — nas ycraHoBJEHHSA ONTHMAaJbHO-
ro pa3BejeHHs, MPH KOTOPOM MoJayuyaercss HanOGOJbIIHHA CTH-
Myqaupyioliui s¢gdexr. Hceaenyembie cemena OTCYHTHIBAKOT
H nomeliaT B O6wKcebl HaM crakanbsl (no 50—100 wt. kpyn-
HuIX Had nmo 100—200 wt. — Menkux) W 3aMavyHBaloT B pas-
BelleHHbIX KVJAbTypaJbHbIX KuAKocTAX. UToObl cemeHa He
3a[I0XHYJHCh, ¥KHAKOCTb AOJXKHA JHIUL CJerka MOKpbIBATh
ux. lng cpaBHeHHs HeOoOXOAMMO CEMeHA H3 TOH Ke MapTHH
3aMOYHTh aHAJOTHYHbIM 006pa3oM B BojAe H B pasBe/leHHON
NUTaTeJbHOH cpelle, HAa KOTOPOH BHIpALIHBAJIHCBE MHKPOOp-
raHH3MBI.

3aMoueHHble oOpasubl ceMAH MNOMelLlAlOT B TepMOCTaT
Ha 20—24 yaca npu Temnepatrype 24—26°. B teuenue 3TO-
ro BpeMeHH ceMeHa HabyxaloT, morJaoluias BMecTe ¢ XHIKO-
CTBhIO COAeprKallHecs B Hel NPOAYKTH KH3HeAesATeJbHOCTH
H3y4aemblX Mukpooprauuszos. Habyxmmne cemeHa packia-
ABIBAIOT B CrneuHaJbHble PAacTHIbHE HAH B yawku [leTpu Ha
tdhunbTpoBasbHy0 6yMary, Koropasa yBaaxHeHa 10 sz Boabi
H MO/ KOTOPYI0 MOAJOMEH TOHKHH caoil Batel. B kamxayio
JalIKy MOMEIIaloT no 25 KpymHBIX ceMaH Han no 50 mei-
KHX.
Taxum obpasoMm, Aaa oanoro obpasua ceMsiH HMEIOT Me-
CTO 2—4 NMOBTOPHOCTH, KOTOpPble BHOCAEACTBHH YYHTHIBAIOT-
ca oraenbHo. Yalwiku ¢ ceMeHaMH, 3aKpbITble KpPbIIIKAMH,
CTABAT B TepMOCTAaT Ha 4 IHA AJd mpopallMBaHHA. Yyer pe-
3yJbTATOB TPOH3BOAAT MO Becy BbIPOCIIHX MPOPOCTKOB H
no ux AauHe. Cpipoii Bec NMPOPOCTKOB, OTAENEHHBIX OT cCe-
MSAH, VUHTBIBAIOT HA TeXHHYECKHX Becax, a CyXOil Bec— Ha
ananuTHuyeckux. IlpopocTku BbICYIIMBAIOT A0 MOCTOSIHHOIO
peca npu 50—60°.

Tak kaxk B yamke Moryr npopactu He Bce 1009 ceman,
TO [A05 TNOJVUYEHHA CPaBHHTEJbHBIX HaHHBIX MO pesyJ/ibTa-
TaM B3BeIIHBAHHA [JeNal0T nepecyeT Ha OAHO Mpopocuiee
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| cemsi, a 3arem Ha 100 ce-
" maH. Jlyuwe vycraHaB/H-
. BaTb OTAe/NbHO Bec Jeje-
 HBIX JHCThEB H Bec KOpell-
. xoB. OOGbYHO Bec Kopell-
. KOB sBasercsi Oojee moka-
. 3aresbHbiM.  OKOHYaTe/b-
~ HBI  pe3yJbTaT BBIUHCIA-
L oT B CpejlHeM M3 BCex
i noBTopHOCTEi. Bec npopo-
';fi ,,,,, CTKOB  (KOPEIIKOB M  JTH-
AETD‘IHGB} MOXKHO BhIpa-
| Ftr JKaTh B OTHOCHTEIbHBIX Be-
. MuuMHAX, HANDHMED B MPO-
_;1’1* -flli,EHTax {Tafm. 46) .
._:E.‘ Hast  y4yera  3Hepruu
| npopacTaHHs  ceMfiH 110
1_ ﬂm}iﬂﬂ KOpelKoB HeoOXxo-
quu H3MEPHTb OCHOBHOI
-_ '*ﬂﬂpﬂﬂ.ﬁlmemﬂﬁ KOpeuoK v
-_'_-‘.“- | KaJI0r0 MpOpOCIIEro  ce-
',-3'.“ El.luni'.lilel. Oanako ceMmeHa 110
i ihan .Tgpueﬁ MPHPOJE Ype3BbIYAil-
,f“fr’r  Pa3HOKa4YeCTBEHHBI, [0-
| 3TOMY BHIUHC/ICHHE cpenHei
| :;j lHHbI Jaye NnpH HaJHYHH
DALILIONO KOJHYECTBA H3-
i DEHHH MOJKET HCKa3HTh
-.::hu ACTBUTE/bHbIE pPe3yJbTa-
j:‘ bl. B cBA3H ¢ 3THM Heo6-
r .B;HM::: o6paborats mnoJy-
| HeHHbIe pesyJbTaThl MeTo-
.}h' oM BAPHALIHOHHOH CTaTH-
.';‘:;_-a' iKn (cM. crp. 221).
. Orbop mukpoGoB-cTH-
-=EJ-_é JATOPOB MO HX BJAHAHHIO
Ha KopneoOpasoBanue vy
“r peHKoB (acoau. 1% BoI-
JEHHS B COCTaBe KYlb-
“';, DaJILHBIX HHJKOCTEH
HKPOOPraHH3MOB Be-
I'EtT'B CTHMYJTHPYIOULHX
HenﬁpaEUEaHHE MOWHO
.I '
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nenoab3oBath Meroa P. X, Typeuxkoit (1947). 9tor MmeToa oc-
HOBaH Ha TOM, 4TO B 0OpaboTaHHLIX CTHMYJATOPAMH 9aCTAX
pPACTEHHH TOBLIIAETCA HHTEHCHBHOCTb [bIXAHHA, K HHM
YCHJIMBAeTCsl MPHTOK NJAACTHYECKHX BelLleCTB, B pe3yJbTaTte
4ero aKTHBH3HPYIOTCSH pPOCTOBBIE npoieccsl. ABTOp npeato-
JKHJIa HCMOJb30BaTh Cpe3aHHble YepeHKH (aconu, KoTopbie
ONYCKAKOT KOHILAMH B HCHBITYEMBlil pacTBop, a 3areM YuH-
THIBAIOT KOJHYeCcTBO 00pa30BaBIIHXCH Ha HUX Kopelukos. [Las
storo Oepyr cemena cacoan oaHoro (awboro) copra, 3sa-
MaYyHBalOT HX B BOJAE H OCTaBJAT B Tel10M MecTe, 4TOObI
ond Hakmonyauce. Ilocse 3Toro Hak/aIOHYBLIHECHs CeMeHa
BLICA’KHBAIOT B KIOBEThbl, 3aloJHeHHbIe YBJaKHEHHBIM TMec-
KOM HJIH MOYBOH.

Pacrennus BelpauuBalor Ha cBery aHeit 10, moka oHu He
NOCTHrHYT BbicoThl 13—14 cux. 3aTem uX cpesalTr Ha pac-
croauud 0,5—1,0 cx or moBepxHocTH cybcTpaTa H NOJAOH-
palT NPHMEpPHO OAWHAKOBbLIE MO AJHHE H TOJIUIHHe cTeb/d.
CpesanHble W oroOpaHHble pacTeHHsi CTaBAT no 5—8 wir.
B CTAKaHbI C pasBelleHHON KYJbTYPaJbHON KHAKOCTbIO TaK,
yToOLl KOHIIEI MOrpPY3HJIHCL B Hee Ha 4—5 cm. Kontponewm
CAYIKAT pACTeHHsl, KOTOpble CTaBsAT Ha TAKOll Ke CPOK B
BOAY M Pa3BeAeHHYIO MHTATENbHVIO CPEeLy, CAYKHBIIYIO A5
BblpanuBanna Gakrtepuii. B kaxawlil ctakaH HaJuMBalOT MO
50 MA KHAKOCTH H OCTAaBJAT B Hell pacTeHus Ha 6—12 ya-
coB. 3aTeM KHAKOCTh CJaMBaloT H 3ameHsaoT Ha 100 ma BoO-
AONPOBOJHOH BOAbI, B KOTOPOil 4YepeHKH (acoan ocTaBafdloT
Ha 7 AHell B YCJOBHSX TENJIMIbl ¢ JaAMNaMH IHEBHOrO CBETa
MM opalxepen Ao o0pa3oBaHus Ha HHX Kopeukos. Bony
celyeT MeHsiThb, 4TOObl HA MPOTAXKEHHH BCEro ONbiTd OHA
Oblj1a Npo3pavyHoil.

Kopemku mnoJCYHTHIBAIOT Ha KaxAOM YepeHKe OTAeNb-
HO, @ MOTOM BBHIYHCJASIOT CpelHHe MOKasaTeJH NAJs BapH-
aHTa W CPaBHHBAIOT MX CO CPeAHHM KOJHYECTBOM KOpell-
KoB, o00pasoBaBIIMXCA B KOHTposie. MOXKHO TakKe peKo-
MEHJO0BATh B3BELIMBAHHE OTOPBAHHBIX KOPEWIKOB, TaK KakK
3TO JacT BO3MOMXKHOCTb CYAHTb H 00 HHTEHCHBHOCTH HX
pocra.

Meton or6opa MHKPOOGOB-CTHMYJATOPOB NO HX BJAHAHHIO
HA 3SHEPrHI0 [bIXaHHA CeMAH (MaHOMETPHUYECKHH MEeTO/L
Bap6ypra). Ilpm 3amauuBaHuu ceMsiH B KYJAbTYpaJbHbIX
AKHAKOCTAX MHKPOGOB-CTHMYJISTOPOB B HHX BMeCTe ¢ BOJOH
NPOHHKAIOT CTHMYyJHpYIOLUlHe BelllecTBa, KOTOpble BJHAIOT
Ha OHOXHMHUECKHE MPOLEcChl, MpoTekaioulie B HaOyXHIHX
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. CeMeHax, H Ha HHTeHCHBHOCTb
“"H.'{ AblXaHHusl. MHTeHcHBHOCTD
. ABIXaHH MOXKHO oOnpeaensiTh
C TNOMOLILIO pecnmHpoMeTpa
'L Bapﬁypra M0 KOJHYECTBY I10-
. TJIOLIEHHOTO CeMeHaMH KHC-
-HDFDILa B eIHHHILY BpeMeHH.
‘-IEM Ooablle KHCJAOpOda 34
:tlar: norjaomaer 1 2 cemax,
. TéM, CJefoBaTeabLHO, SHEPTrHY-
| ﬁuee HIET AbIXaHHe.
-- [lpunuun meroma 3akJio-
. 4aeTcs B TOM, YTO ceMeHa, Mo-
. MemieHHble B pabouHii cocy-
* AHK, B npolecce JbIXaHHs B
- 3dAMKHYTOM NpPOCTPAHCTBE MO-
| TVIOUIAIOT KHCJOPOM, a Bhije-
—JIEEMHH HMH YIJIEKHCJI0TA TYT
- JKe CBfA3bIBAETCA  LIEJI0YDIO,
" HaJAuTOH BO BHYTPEHHHIl LM-
}JI_HH,[L[JHK B pesyJbTaTte
\ YMeHbIIaeTcsl JaBJieHHEe BO3-
. lyXa B COCy/lHKe M B cBf3aH-
'HOM C HHM [paBOM KoJleHe
aHomerpa. baaromaps 3TO-
. My MaHOMeTpHYecKas KHI-
,_'ggchb Bpoau B npaBom KoJie-
' He MaHOMeTpa  HeCKOJBbKO
1: 10/AHHMAeTCs, @ B JIEBOM CO-
" OTBETCTBEHHO onycKaercs
b | puc 18). Ilo mKaae yuuThI-
3 IDT NOHHKEHHe  YPOBHS
HAKOCTH B JIEBOM KOJIEHE [0
aBHEHHm ¢ TepBOHAYaJb-
DH BbICOTOH cTON0a 3a ompe-
JeNeH b  POMEXYTOK Bpe-
BHH — 30 mMuHyT Han 1 yac
_. B. ¥Ymb6peiir, P. X. Byp-
puc, [x. @. Ulrayddep,
51; O. A. CemuxatoBa H
B. Yynauosckas, 1965).
. J{i. onpemeneHus cJaeaylo-
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18. PaGovas wacre pecnupo-

Merpa BapGypra (o6wmuit BuI).
I — pepxuuft xpaft wmanomerpa,
J — WHAHHADHK
4 — y4yeTHAana IIKana,
HUA 38XKHM,
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1. Cemena 3aMauHBAalOT HaKaHyHe onpefeseHHss Ha
24 yaca B KyJAbTYPAaJbHOIl XHAKOCTH HCIBITYEMOIro MHKPO-
opraHnusMa, pasBeleHHoH [0 ONTHMAaJbHON, paHee MNOH00-
paHHOH KOHUEHTPALHH,

2. Tepen onpemenenHeM BKaioyator annapar BapGypra
IJs TOAOTpeBa B HeM BOABI J0 TOCTOAHHOH TeMmMmepary-
pbi 25°.

3. B uHAHHAPHK, HMeIoUniics Ha AHe pabouero COCYIHM-
ka, naausator nunetkoil 0,2 ma 20%-uoit memoun (NaOH).

4. Jlenaor HaBeCKM HCOBITYeMbiX HAOYXIUHX CeMAH Ha
aHaanTHYeckux Becax (okosao | e kaxnaoro obpasua) #u ne-
peHOCAT UX B pabouHe COCYAMKH.

5. CocyIHKH C CeMEHaMH 3aKpemisiioT Ha MaHOMeTpax.

6. K oanomMy MaHOMETpy MNpPHCOEAMHSIOT NYCTOH COCY-
MK, KOTOpBIl SIBASETCS KOHTPOJBHBIM (TaK HasbiBaeMbli
TepmobGapomeTp).

7. Bce MaHOMETpPbI C COCYAHKaMH BCTaBJSIOT B BaHRy
annapara ¢ HaauToH B Hee BOAOH. COCYIHKH C CeMeHaMH,
NorpyeHHbie B BOAY € Temmepatypoi 25°, oCTaBJfIOT Ka-
yatbc 30 MHHYT /51 HX PaBHOMEPHOTO NpOrpeBaHus.

8. BpaumeHneM HMKHErO 3a)KHMa MaHOMeTpa yCTaHaB-
JIHBAIOT gnﬂeub wugxkoctH Bpoau B nmpaBoM KoJieHe HA OT-
meTke 150 M 3anucbIBAlOT NpH 3TOM YpPOBeHL XKHAKOCTH B
J€BOM KoJjeHe. ITo npoienbiBalOT cO BCeMH MaHOMETpaMH
no oHepeH.

9. IlepekpbIBAlOT BepXHHE KpaHbl MaHOMETPOB H 3dame-
yaior spema. OcTaBadlOT HX KayaTbCd B annapare B Teue-
HHe uaca.

10. Mo WcTeuyeHHH uyaca OCTAHABJHBAIOT KayaHHe MaHO-
METPOB, AOBOAAT YPOBEHb XKHAKOCTH Bpoan B mpaBoM KoJie-
He fmo 150 u 3anuchHIBAIOT NMOKA3aHHA WIKAaJbl MO BBICOTC
ctonba KHAKOCTH B JeBoMm KoJjene. Takum obpa3om, yUHTHI-
BAalOT, HA CKOJBbKO JeJeHHH ONYyCTHAACH KHAKOCThH B JIEBOM
konene. To ke camoe oTMeuawT H IS KOHTPOJbBHOro CO-
CyIHKa.

M3meHenHe MoKasaHHi MaHOMETpa Yy MYCTOro COCYAHKd
MOYKeT 3aBHCeTb OT PA3HBIX NPHUMH, B TOM HYHCJIe OT H3Me-
HeHHSl TeMraepaTypbl B COCYIHKe H3-32 ero TpeHHsf O BOL)
NpH KauaHuW, OT KojeGaHHs Temineparypbl B npubope Bap-
Oypra H Ap.

Pacuerel norjouieHHoro kucjaopoga (pa Og) mpH onpe-
feJeHUH AbIXaHnus Ha annapare BapOypra cocrosT B CJC
LYIOTLeM.
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*t’npuyna OnpeaeeHHaA AbIXaHHA:
const. coeyduka

Q0,= X

Macca

My,

r.ue const.— KOHCTAaHTAa COCY[IHKA BBIYHCASETCA MO (Hop-
MyJle, MpHBEJICHHOH HHXKe;
Mmacca —YHCTHIH Bec ceMAH HJAH Apyroro o0BeKTa
(B M2);
h, — noKasaHus MaHOMETpa ¢ NOMPaBKOH Ha Tep-
moGapomerp (mycroit cncyﬂ.ﬂxg.
Dopmyna ans onpenenenus const. (K):
273
(0—1y) - '?“1"-’1 {
K= P, :
© — 00beM cocyauKa (H3BecTeH AJsA KaXKAOro am-
napara);
©v; —ob6beM HaBecKH (paBeH ee Becy)+o0bem J0-
G6asnennot menoun (0,2 ma);
273 — abGcoamoTHAA TeMMEepaTypa; :
I’ — abconoTHas Temnepartypa-TeMmneparypa, npH
KoTOpo# paGoraer annapar BapOypra (B npH-
Mepe 2?3B+ 25%);
T | — pacrBopuMocTh KHcaopoaa B wenoun (0,029)
i,- f:_ HJH B BoJle, coflepxkamieics B cemenax (0,028);
|l P,— naBnenne xuakocth bBpoau B Mmm 600. cT.
(10 000).

' 5‘ Mpuwm epgﬁ&ﬂ cuera Op O6vem cocyanka — 19,178 cu®, napec-

% ceman — 0 2, oGbem wenoud — 0,2 M, noxasanHe WKanul (BbHI-
€0Ta ctonba B JeBOM KojeHe) — 78, HAuanBHOE NOKA3aHHe WIKAJH B
JiepoM KoJene — 148, B tepunﬁapﬂuewe — naMenenne 0.

v=19,178- 1000=19 178 mm?;
v;=0,9684+02=1,1684 cu? uan 11684 mm?;
T=273%425°=298°,

213 273
_T = EEE =) 916:

(19.178—1168,4) -0,916 41168 40,029
10 000

Bn:nm:man 0. M. 193

K= :1.553:



1,653
Qﬂg_m -(148—78)=119, 42 (ma2 O,3a 1 uac Ha HaBecKy
ceman 0,9684).

[lepecuer Ha 1 a:

119,42—0,9684
x—1,0000 x=12321 pa O, B 1 uac.

NMPOCTEHALUME METOALI BLIABNEHMUA
MHKPOBOB-AHTATOHMCTOB

Ina onpepeneHHss cnocoOHOCTH MHKpPOOPraHusMoB 006-
pas3oBbIBaTh AHTHOHOTHYECKHe BelllecTBa, MOAaBJsALLIHE
pocT ApYrux BuAoB Oaxktepuit U rpuboB, NpeayioXNeH psL
cnocoGoB, OCHOBaHHBIX Ha KavecTBeHHbIX mnpobax. Haubo-
Jlee pacnpocTpaHeHHBIMH H3 HHX SIBJSIIOTCA METOJ IITPHXO-
BOTO NMOceBa, MeToJ HaJjoxeHHd GJOKOB H MeTOA KOJOALEB
(H. A. Kpacuapuukos, 1958; H, C. Eropos, 1965). [las
BbIAABJICHHA AHTArOHHCTHYECKHX CBONCTB Jiyylle BbICEBATH
MHKPOOPraHH3Mbl HA NMHUTATeJbHble Cpejbl pa3HOro cocrasa:
C pasHBIMH HCTOYHHKaAMH a3ora H yrjepoaa, ¢ gobasjieHH-
eM MHKpPO3JIeMeHTOB, ¢ pasauyHeiMd pH u 1. n. 910 06Yy-
CJIOBJIHBaeTCss TeM, 4TO aHTHOHOTHYECKass aKTHBHOCTbB MHK-
POOPraHU3MOB B pAa3HLIX VCJIOBHAX IPOABJAAETCH HEOIH-
HAKOBO.

Metoa wTpuxoBoro mocesa. McnbiTyeMblii MHKpoopra-
HH3M 3aceBalT MeTyeidl Ha MOBEPXHOCTb arapa B ILEHTP
yamkna IleTpy MAH WITPUXOM C ONHOrO Kpas YallKH H BbI-
pamuBaioT 4— 6 gHe#t B TepMocTaTe. 3a 3TO BpeMsa Ha Me-
cTe noceBa obGpasyercss OOHJABLHBIH POCT MHKDOOpPraHu3Ma M
ero MpPOAYKTHl KH3HELEeATeNbHOCTH AU YHAHPYIOT B TOJILY
arapa. [locae 3toro K BeipoclIell KOJNOHHH HJIH K IITPHXY
NoJACeBAlOT pafiHaJbHbIMH HJIH NepNeHIHKYJAAPHBIMH IITPH-
XaMH Jpyrie MHKpPOOpPraHH3Mbl, B3aHMOOTHOIIEHHS C KOTO-
poiMH H3yuaioT. Ilo HaJ H4YHIO HAH OTCYTCTBHIO HX poOCTa
BOJH3H KOJOHHH CYAAT O BbiJeJeHHH aHTHOHOTHUYECKHX Be-
IIeCTB K pa3HbIM BHAAM MHKpPOOOB.

Metoa HaaoMKeHus 6J0KOB. DTOT METOA MIHPOKO HC-
nojbayercsi B pabore npu ot6ope MHKpOOGOB-aHTArOHHCTOB.
On 3akaudaercd B TOM, UTO KaXKAbIH HCCAeLYeMbIH MHKpPO-
OpraHHsM BBICEBAIOT CHJ/IOMHBIM IMOCEBOM Ha arapH30BaH-
HYIO NMTHTATEJBHYIO Cpely, ONTHMAJbHYIO AJA AAHHOro BHAA,
H BhIpAlHBAIOT B TeueHHe HECKOJbKHX AHEH AJA HaKomnJje-
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. Hus B arape MHKPOGHBIX MeraGoauroB. Ilocae 5Toro us
~ arapa BbIpesalT npo0OYHBLIM CBEpPJIOM HJH APYrHM CIOCO-
~ Oom OJOKH BEJHYHHOH OKOJIO | cM? M HAKIa[BIBAlOT WX Ha
. rasoHBl PaBJHYHBIX TeCT-MHKPOGOB — GAaKTepHil HJIH TpH-
~ 0oB. Eciin B npopyKTax XH3HELEATeJbHOCTH HCCIELyeMoil

| KYJbTYPbl COJEpXKanuCh aHTHOMOTHYECKHE BeleCTBa, TO
~ OHH IMQQYHAHPYIOT B arap M NMOAABJSIOT POCT TecT-opra-

. HH3MOB. B pesysbTaTe BOKpyr OJIOKOB NOJy4YalTCsi SOHDI
. orcyTcTBHA pocta (cM. puc. 17). ITo BeanuuHe crepHABHBIX
. 30H BOKpYr BJIOKOB MOXKHO CYAHThb 00 OTHOCHTE/JBLHOH aHTH-

- OHOTHYECKOH aKTHBHOCTH MHKPOOPraHH3MOB.

- Meroa koaopues. Meros ocHoBaH Ha nuddysuu B arap
 aHTHOHOTHYECKHX = BellecTB, HAKalJHBAeMbIX MHKPOOPTra-
$.$$H3M&MH B JKHAKOH NHTaTeJbHOH cpene. [as 3TOro Kyiib-
. TypajbHYI0 KHIKOCTb 3daKamnblBalOT B CHelHaJbHble IH-
~ JMHADHKH, paccTaB/ieHHble Ha NOBEPXHOCTH arapa, HJH B

‘E:;iinnu.uuhl, cllelaHHble B arape npoOouHbiM cBepJgaom. M3 uu-

e e
|
. cAiE
vy
-I|

;Jilﬂinpﬂuon H/IH KOJOALEB cofaepiauiHecs B MHAKOCTH aH-
~ THOHOTHKH AH(QYHARPYIOT B TOJILY arapa, KOTOPbIH Mpe-
. BApHTEJBHO 3aCeBalOT TeCT-KyJbTYpPOi#l, B pe3y/bTaTe 4ero
.~ BOKPYr HHX 00pasyloTcsi 30HBI OTCYTCTBHA POCTAa.

- Ecau ucnbiTyeMble MMKPOOPraHM3Mbl He ABJASIOTCA aH-
%ﬂf‘ﬂHHETHMH H He 00pa3yloT aHTHOAKTEepHAJNbHBIX HJH aH-
. THPPHOHBIX BELIECTB, TO 30H OTCYTCTBHA POCTA BOKPYF HX
. KOJIOHHI, 6/10KOB Mau MecT AMDdYIHH KYJAbTYpAJbHON K-
. KoctH B arap He obGpasyercs.

N
& MMKPOBMOJNOTMYECKME METOJbI
'1 ONPEAENEHHA BMTAMMHOB TPYMNMNbLI B
;er, CymHocte MmetomoB. OnpejejauTbh cnocoOHOCTH MHKpO-
- OpraHu3amMoB K OHOCHHTEe3y BHTaMHHOB rpynnel B, Tak xe
| K4k M MX cojep:KaHHe B JPYrHX 00beKTax, MOMKHO KauecT-
. BEHHBIM (YamieyHbiM) M KOJHYECTBeHHBIM (C MCNOJIb30BaHH-
. €M KMIKOH muTaTeabHOHR cpelnbl) Merogamu. O6a Meropa.
OCHOBaHbl Ha Yy4eTe HHTEHCHBHOCTH pOCTA HMHAHKATOPHBIX
. OpraHusmoB (TecT-KyJbTyp), KOTOpas 3aBHCHT OT KOJHYe-
. CTBa BHTaMHHOB, COAepXallHXCA B CpeJe.

. B nacrosiiee BpeMsi MeTOZOM ceJieKUHH OToOpaHbl cre-
. UManbHBIE APOXKIKenoAOoOHbIe KYJbTYPHI, KamAas M3 KOTO-
r!’ UpesBbIUAHHO YYBCTBHUTE/NbHA K COJEpPXKaHHIO B Ccpele
_onpenenensoro suramuna (E. H. Oaunuosa, 1959). drw
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KyJabTypbl caenytoumue: Debaryomyces disporus Dekker —
HCNOJBL3YeTcs AasA onpeleneHuss THamuHa (B;) u nupumox-
cHHa (Be); Saccharomycodes Ludwigii K. M. — ana nupn-
JOKCHHA H OJA NaHTOTeHOBOH KHCAOTH (Bs); Saccharomy-
ces cerevisea JlenuHrpajckas — Takmxe IJs NaHTOTEHOBOI
KHCJOTH H 1aada P-ananuna;, Zigofabospora marxiana 734,
Zigosaccharomyces 737 u Saccharomyces fragilis — nas
HHKOTHHOBO# KucaoTel (PP); Rhodotorula sp. Ne 45 — nas
¢onnesont (Bg) m mapaamunoGensofinoii (Byp) xucaor; Saco-
haromyces carlsbergensis uau Torulopsis dattila 375 —
uHosuta (Bg); Zigosaccharomyces bisporus Dekker, Sacc-
haromyces ellipsoideus uam Candida tropicalis CK-4 —
ansi 6notHHa (B7) m HekoTOpHle HpyrHe.

HMuaukaTopHble KyJAbTYphl XpaHATCA Ha CycJa0-arape.

B onwmiTax B KavecTBe OCHOBHOH Ge3BHTAMHHHON Cpeibl
HCNOAL3YIOT  cpeny  Puaep  caeayiouero  cocrapa:
{NH4}2804—H,3%, HAH 3 E."f.-'!'., MgSO;-?H;O e ﬂ,ﬂ?%
(0,7 efa), NaCl—0,05% (0,6 el2), KHyPOs— 10%
(1,0 2/a), KsHPO,-3H,0—0,019% (0,1 2/4), raokosa —
1,00% (10,0 2/2), Boma pucTuAaHMpoBaHHasa — | ., arap-
arap, TIATeJbHO NPOMBITHI Bogo#,— 20 2/a.

Qocharel n06aBafIOT B BHAE pacTBopa B NOCAEIHION
ouepenb, 4ToObl H36eXKaTh NOMYTHEHHSI Cpebl.

Crepusnayior B aBroksaaBe 20 MHHYT npH JAaBJeHHH
0,5 arm. K cpene Pupep no6asasiorT Habop BHTAMHHOB, 34
HCKJIIOU€HHEM OJHOT0 ONpefe/NsaeMoro, B CJAeAYIOMMHX KOJH-
yecTBax: HMHO3HT — 9,00 me wa 1 4, B, — 1,00, Bs — 0,25,
B; — 0,25, PP — 0,25, 6notus — 0,002 se na 1 a.

[Ipn onpenenenun ButamuHa Bg BMecTo BHTaMHHOB
MOXKHO A00aBJAATH CHelUHaJbHO NMPHrOTOBJCHHBIH ABTOJH3AT
ApOXKeH, KOTopslH rortoBatr no meroay M. H. Meiiceas u
H H. A. ITomomnnkosoit (1952). Passoaky u3 500 2 gpox-
Keit B 500 u2 BOABI, KHNAYEHHOH H OCTYXKeHHOH xo 60° Bbi-
nepxupaior npH 45—50° 3—4 nua. OcafoK npoMbIBaOT
250 M2 Bogn H obe KHMAKOCTH COSNHHSIOT, GHALTPYIOT,
Heatpaausyot Ao pH 6,8. Asroknasupyior 30 MHHYT npH
105°. DroT aBTONIM3aT pa3BOAAT BOAOH OO KOHIEHTpALHH
10%, nosoaar pH po 7,0; pasauBaior B wamku [Terpn no
10 a2 u obnyuaior 4 yaca Ha paccroaHHu 25 cm pryTHO-
kBapuesoit Jamnoii ITPK-2. Hcnapsaiomyioca Boay aoGas-
J5I0T.

ITocnie obnyuenns B aBTOAH3aTe paspymaercsd MNHPH-
nokcuH (Bg), a Bce ocranbHble BHTaAMHHBL COXPaHAKOTCS.
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,Il.am OnpeJe/IeHHs] KOJHYECTBA BHTAMHHA FOTOBAT Cpeay
iaep )H nobGaBasiioT B Hee aBrosu3dar 1—2% (10—20 ma
!- F 1 A
1 :‘, " B HEKOTOPHIX C/AYy4afiX, O0COGEHHO MpH KauyecTBEeHHOM
' OfpefeJeHHH BHTAMHHOB By u GHOTHHA NmpuU HCNOAbL3OBAHHMH
- YK (@3aHHBIX BBILIE TECTOB, a TAKXKe HHOBHTA C TECT-Ky/bTy-
- poit T. dattila 375, moxHo mosib3oBathes cpenoit Pumep Gea
H_.hs DAB/ICHHA K Hell BHTaMHHOB.
B K7eTKax TecT-KyJbTyp, XPaHSUIHXCH HA CYC/J0-acape
'I ra-: {HO HAaKallJIHBaeTCAd HEKOTOpPOe KOJHYECTBO BHTAMHHOB.
STOMY HeOoOXoAHMO nepej ynorpeG/ieHHeM HHAHKATOP-
¢ KYJbTypbl HeCKOJIbKO pas (2—5 pas) maccupoBaTb Ha
ele Pumep (arapoBoit WM XHAKOIY, He comepiKaileil
;-.‘='=- 1116 MOT0 BHTaAMHHA.
~ Bea nocyaa aas mpHroTOBJEHHS NHTATENbHBIX CPel M
‘o ﬁj-”! — vamkn [TeTpu, npoOHPKH, NHNETKH, KOAOBI — MO~
 HA ObITb TWATENBbHO MPOMBITA XPOMOBOH CMECBIO H IPONO-
- JI0CKaHa AHCTH/IJIHPOBAHHONH BOJIOM.
- Kavecrmenuniii metox onpepenenus cnocoGHoCTH M-
| KPOOpPranHsmMoB CHHTE3HPOBATH  HEKOTOpBIE  BHTAMHHBI
(MeTon nanoxenus Guokor). Hsyuaembie Mukpoopranus-
MBI BBICEBAIOT CIVIOWIHBIM Fa30HOM Ha MOBEPXHOCTb arapo-
BOIl cpeasl, pasaurtoil B yamkd Iletpu. Mcnoasayior chinre-
, *," YeCKHe Cpelbl, He cofepiallue BATaMHHOB. Ecin Hayuae-
Mt e KYJbTYPBl HeCnocoOHbBI HCMOJb30BaTh MHHEPAaJbHBII
- a3o y TO K CHHTeTHYeCKoit cpelle nobaBiasiior Habop aMHHO-
_.__;1?. or (o 20 me Ha | 2 xKaxpgofi) HaAH Ge3BHTAMHHHBIN
ThAponusat kasewna. Ky/pTypel BBIpalIHBAIOT B TepMoCTa-
e h TeyenHe 5—7 cyTok. 3a 3TO BpeMsi B arape HAKAIMJ/IH-
H H0TCA NPOAYKTH oOMeHa MHKPOOPraHH3MOB, B TOM YHCJIE
.. Tesnp:,remue WMH BuTamMuHbl, [lo HcreueHuH cpoka H3
;H g&pa C BBEIpOCILEN KYJbTYpPOil BhIpe3aioT GJOKH npoGOuHbIM
- CBEPJIOM HJIH HHBIM criocoOoM H packiaAbiBalOT HX B YalIKH
eTpn Ha araposyio cpeay Puaep ¢ moGasieHHeM K Heifl
'BHTaMHHOB (¢ yyeToM nNOTpPeGHOCTH B HHX JAHHOrO TeCT-
I'E'HHEME} KpoMe ofnpefessieMoro. anIlHEpHTEJIbHD rno-
pxﬂnm cpeanl Pupep 3aceBaloT HHAHKATOPHOH KYJbTY-
, MaccHpoBaHHOil Ha Oe3BHTaMHHHOI cpene. JInsa KoHT-
WISl B Te Xe YalIKH PacKIaAbBAIOT arapoBuie. OJ10KH,
peaaHHHe H3 HEe3acCeAHHOH cpeibl, Ha KOTOPOIl BhIpallH-
Bajics MHKpoOpraHuam,
. Peayabrarel yunthiBalOT MO POCTY TECT-KYJIBTYpPHl BO-
Kpyr 610Ka. On BO3MOXEH TOJABKO B TOM cayduae, ec/ld M3
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Puc. 19. MHTEHCHBHOCTE POCTa TECT-KYJALTYPhHl B 3aBHCHMOCTH OT Ko-
AHYecTBa BHTAMHHA, IHbdyHIAHRpOBaBIIErD B cpeay.

6710Ka B OKpyKawoulyio cpeny AH(G(OYHAHPOBAJ BHTAMHH,
HeoOX0AHMbBIH [AJif1 pasBUTHA AaHHOrO TeCcT-OpraHH3aMa.

MHTeHCHBHOCTh pPOCTA HHIAMKATOPHBIX OPraHH3MOB BO-
Kpyr OJOKOB YYHTHIBAIOT MO0 Tpex0annbHOHl cHCTeMe
(puc. 19). '

Onpenenenue KOJHYECTBA CHHTE3HPYEMBIX MHKpoopra-
HH3MaMH BHTaMHHOB®, BHTaMHHBI, CHHTE3HPOBAHHBEIE MHKDPO-
OpraHu3MaMH, MOXHO ONpefelifiTb B KYyJbTYpPaJbHOH HHI-
KOCTH, B KJEeTKax, OTAeJEeHHbIX UeHTPHQYTHPOBAHHEM OT IH-
TaTenbHOH cpeAbl, H B dyrate. Pyrar Hcnoab3ylorT Oes
Kakoii-nubo ponoJHuTeNbHOH o00pabOTKHM, a KJIETKH Mpei-
BapHUTE/JbHO paspywialoT METOAOM THIAPOJIH3a W/JIH aBTOJH3d
¢ 1eabio ocBOOOKAEHHA BHTAMHHOB H3 0€/JKOBBIX KOMIVIEK-
COB H NnepeBofa MX B pacTBOp.

[Todeoroska obpasyos daa uccaedosanun. [lpexae Bee-
ro noJyyarT aBToNH3aT GaxkTepHasbHBIX KiaeTok. Jas atoro
KJETKH, MoJyYeHHble MeHTPH(YrHpOBaHHEM KYJbTYPaJbHOI

* Tlpu onucaunH metofa Hcnoabzopanbl paboret E. H. Ogunuosoin
(1959), H. U. Koporuenko (1963), 0. H. Kapacesuu u ap. (1965),
H. M. Illemaxanosoit u H. Il. Bynsko (1967).
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 SKMAKOCTH MAH coOpaHHble ¢ MOBEPXHOCTH arapoBoil Cpeibl,
. ppicymusaioT npu Ttemmeparype 40—45°. Hapecky cyxux
| RJAETOK pasBoAsT BOAOIl 3 pacuera 1:10 u craBAT HA aBTO-
a3, [lasi moaryueHHsi aBTONM3aTa K CYCNEH3HH npubasaAoT
~ HECKOJIbKO ‘Kame/lb ToJyoJla B KavecTBe aHTHCENTHKA JJii
| [pefoXpaHeHHsl CYCI€H3HH OT 3arpssHeHH:d MOCTOpPOHHEH
.~ muKpodJopoll M NMOMEWAoT ee B TEPMOCTAT IpH TeMiepa-
" pype 45—48°. Temmepatypa Bbimle 50° MOXeT NpHBECTH K
. MHAKTHBALMM (PEPMEHTOB, BHI3LIBAIOUIHX AaBTOJIH3 KJETOK.
" OOGpasibl BbIAEPKHUBAIOT B TePMOCTATE 3—4 cyToK, mnocnie
 4ero pasBOAAT BOAOH A0 HYKHOH KOHHEHTPALHH H HCHOIb-
. 3yIOoT AJs ollpejiejieHHs] BATAMHHOB.

. T'ugponusaThl KJETOK TOTOBAT “CJeAyOIHM 00pasoM.
- Jlas ompejlesieHns NHPHAOKCHHA OTBEMHBAIOT Ha aHa-
" aurnyeckux secax 0,3—0,5 2 cyXux KJIeTOK, NPHJIHBAKIOT K
- num 25 #2 0,1 n. H,SO4 u HarpeBaioT B TeueHue 45 MHHYT
. Ha Kunsueid BOAAHOH fane; 3areM B MepHOH KoJjibe MHOJH-
~ paior rugpoausar fo 100 x2 0,1 n. NaOH u sonoi, 4To0HI
. pH 6b1 5,5—6,0, puabTpyioT uepes OyMaKHbIH QUIALTDP H
. pasBoasT BOJAOH [0 HYXHOH KOHNIEHTPaUHH (o6BIYHO H3
. pacuera | ¢ xanetok Ha 3—D5 4 BOAHI).

. GepmeHTHBIl THAPOJH3 LA ONpeJeNeHHs MaHTOTE
"  HOBON KHCJOTH MNPOBOJAAT TaK: HABECKY CYXHX KJ/e-
" TOK 3aauMBalOT Bojol W cTaBAT Ha 10 MMHYT Ha BOAAHYIO
- Gamio (pH 7). Ilocae sToro aas BbiAJIEHH MaHTOTEHOBOM
J\ﬁ H3 CBSI3aHHOTO COCTOSIHMA KJETKH oOGpabaTtbiBaioT
. mpenapaTtom nporeasbl rpuda Aspergillus terricola uan xe
L.‘gﬂ'c"nmmaymT cyxoii muuennit Aspergillus oryzae.

- T'maponusar Ajs onpefeseHHsi HHKOTHHOBOH KHC-
. 1OTHl NONYYalOT H3 HABECKH CYXHX KJ/IETOK 0,1—0,5 2, Ko-
| TopyIo ganuBaor 10—20 xa 0,1 . HCl u narpesaior B aB-
" toknase npu naeiaenuu 1 arm B Teuenue 20 munyt. Ioay-

[ 15
L -

~ YeHHbI MHAPOIM3AT HEHTPAJIH3YIOT B mepHo# Koabe 0,1 H.
- medaousio g0 pH 55—6,0, duabrpyior uepe3 OyMaKHblif
" uUALTP U Pa3BOAAT BOJOI A0 HYKHON KOHIEHTpalUuH (mpH-
* mepHo | 2 Ha 1—5 2 Bozw). '
- T'uppoausar aas onpefeseHus GHOTHHA MNPHIOTOBJA-
. 10T Tak: HaBecKy cyxux kzaerox 0,1—0,3 e pacrupaior u 3a-
- JmBaior 10 xa 6 5. HpSO, u ruaponusyior B aBTOK/IaBE B
. TeueHue yaca NpH AaBjaeHHH | aru. [Tocae sToro HelTpaJaH-
- 3YI0T B MepHOIf kKoabe 6 . NaOH no pH 5—6, nonusaior
" BOOIl 10 MeTKH, (DHABTPYIOT, Pas3sBOAAT BOAOH MPHMEPHO
. U3 pacuera | 2 cyxux KjaeToK Ha 1—6 2 Boawl.
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Passedenue uccaedyemozo marepuasra. CrnocoBHOCTH
pasHbIX MHKPOOPraHH3MOB K OMOCHHTe3y BHTAMHHOB HEOJH-
Hakopa. CoJepXaHHe BHTAMMHOB B TeX HJIH HHBIX .cyO-
cTpaTax TaKXke Ppas/MyHO, MO3TOMY HeNb3fl YCTaHOBHTDL
A HuX OOIMX ONTHMAJbHBIX pa3sBelleHHH HCcAeAyeMoro
marepiana. OnTHMa/J bHBIMH pasBeleHHSMH CUHTAIOTCA Te,
KOTOpbie MOryT ObiTb CpaBHHMbI C KOJHYECTBAMH YHCTHIX
BUTAMHHOB, B3ATBIX AJA NOCTPOEHHS CTAHAaPTHBIX KPHBBIX.
Hanpumep, aas Myc. phlei atu passeiesns okasanuchp cije-

AVIOLLHMH.

Buramux Dyear Cyxue KaeTku
PP [:20 1 : 3000
Bs 1:200 1 : 3000
B5 L ;300 1 : 5000
- Huosur I: 20 1:200
B, 1:10 1:100
g BuoTHH l: 100 1: 1000

Jlas kaxaoro obpasua Gepyr psi u3 6—8 npoGHpoK c
fnocJjel0BaTeJbHbIMH pa3BeleHHAMH, YacTb H3 KOTOpBIX
MOXKHO GYydeT CpaBHHBATh C MOKA3AHHAMH HIKAJbI, HJIH MPO-
BOASAT NpeABapHTe/]bHOe, OPHEHTHPOBOUHOE HCC/AEAOBaHNE C
1eabio noabopa pasBeleHHil.

Moayuenue crandaprrotx kpusvrx. CranfaapTHas WKaJja
(kpuBasi) HyXHa AJd9 TOTO, 4TOOBI CPABHHBATbL POCT TeECT-
KV/JABTYp B MpoOGHMpKax WIKaJbl, COAEPHKAUIMX H3BECTHbIE KO-
JHYeCTBa BHTAMMHA, C POCTOM TeCT-KyJbTYp B mpoOHpKax,
colepiKaluxX B KauyecTBe HCTOYHHKA BHTAMHHA MCIHLITYEMblil
marepuan. OQHHAKOBHI POCT yKasbiBaeT Ha TO, UTO B MpO-
GHPKAX COAEPHKHTCA OAHHAKOBOE KOJHYECTBO BHTAMHHA.
CrannaprHas KpHBas CTPOMTCA Ha OCHOBAHHH JA@HHBIX MO
PasMHOKEHHIO TeCT-KyJbTYyphl B NMpoOHpKax MiKajabl, B KO-
TOphie K OCHOBHON cpelde Puaep mobGaBieHbl pasHble KOJIH-
yecTBa onpeaeasemoro BuramuHa. HHTeHCHBHOCTL poOCTa
TECT-KY/AbTYpbl B npoOHpKax onpeaensieTcd No MYyTHOCTH,
KOTOpas H3MEepsieTcd B eHHHUAX ONTHYECKOH MJIOTHOCTH Ha
- ¢porosnexTponedesomerpe HIH (POTOIIEKTPOKOJIOPHMETPE C
3eseHbiM cBeTopuasTpoMm (pabGoraior Ha npaBom GapaGa-
He). B KavecTBe nmpHMepa ONTHYECKAad MJOTHOCTL ¢ pasbas-
JeHHBIM CTaHAapTHeiM pacrtBopom PP npu yuere Ha
®IK-M npusenena B Tabu. 47. .

Torpa crangaprHas KpuBas (IOCTPOEHHAS MO JAAHHBIM
Taba. 47) AJaa onpexesieHHs KoaHuyecTBa HHKOTHHOBOH KHC-
noTel 6yaer caeayioomas (puc. 20).
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TaGauma 47

OnTHYecKan NAOTHOCTb NpH paanu: KOAH4YecTBAX BHTamuHa PP
B npoGupkax (wkajsa, mo Koropol CTPOAT KPHBYIWO)

i
i !FI

-! e Gonepacatine Du'ru'lm:iral NAOTHOCTE B npolHpre
' pabouero BHTAMITHA
e el A U TR B =
~ 1:64 000025 | 0011 | 0015 | 0019 0,015
1:32 0,0005 0,026 0,024 0,025 0,025
10 0,001 0,040 0,042 0,039 0,040
1:8 0,002 0,087 0,085 0,090 0,087
il 24 0,004 0,162 0,171 0,160 0,164
il:2 0,008 0,264 0,258 0,275 0,265

~ Jlaa KaXAoro BHTAMHHA CTPOMTCS CBOSi CTaHJAapTHAs
L puBas. UToObl NPHrOTOBHTHL WIKAJY, HYXKHO HMeTh paGoune
| pactBopbl BHTaMHHOB. OHH rOTOBATCH CJEAYIOMHM obpa-
- dom. BepyT HaBecks BHTAMHHOB B HECKOJIbKO MWJIHIDAM-
-.*‘ OB, PAaCTBOPAIOT MX B AHCTH/JIHPOBAHHOH BOME C TAKHM
HEHE‘I‘UH yto6ul B | ma pacTBopa cojepxajca | me BHTa-
‘: Ha. I1i CTaHJapTHbIE PacTBOPHI Pa3BOAAT H MOJAYYalOT
pe 6uqne pactBopbl (Taba. 48).

' [lpuroToBJeHHe MIKaJd C BHTAMHHAMH 33KJMI04aeTc B
j!, 4YTO B CTepH/ibHBIe MPOOMPKH, KOTOPLIX OEpPYT no TPH,
lapagebible A8 KauAoro pasBefeHis, HATHBAIOT TOYHO

Eﬂ TaG6aunua 48
,;  PaGoune pacTeopsl BHTAMHHOB [Jf NPHrOTOBJEHHA WKAN

;' : i CraHnapt- Passenexie CTAHIAPTHOrO pacTsopa Pabowni
T ML - pacTsop
pacTsop (MK2 B
; ] (M2 B 1-e 2-¢ 1 a4)
(g 1 aax)
1 0,1 mapo 100 wa | 1 w2 po 500 ma | 0,002
1 01 » » 100 » |16 » » 100 = | 016
1 01 » » 100 » [16 » » 100 =» | 0,16
N 1 D1 » » 100 » 1l » » 500 » | 0002
HHoauT 1 D1 » » 10 =» 5 »- 9’80 »1 0l
Borun 001 |01 » » 10 » - 0,0001

p
g0

n 10 2 M cpenbl Pugep (0e3 HCHbITYeMOro BHTAMHHA).
-*3 Npo6HPKH NepBOro pPsfia HANHBAKOT MO 2 Ma cpejbt
,1 HONl KOHUEHTPallH¥, a B OCTaJbHbie — 0ObIuHOI. [Ipo-
O I{H MoANHCHBAIOT (Kapawjaawom <«cTekaorpad»), ykasbl-
n.r 201
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Bas 0O NOpsiAKY HOMepa, COOTBETCTBYIOULIHE H3BeCTHBHIM KO-
JIHYecTBaM MHKPOrpaMMOB BHTaAMHHA, coOJepKallliMca B
Kaxaoi u3 HHX. B nepsuifi pag npobHpok Ao0asasiOT no
2 ma pabGovero pacTBopa BHTaMHHA, NPH 3TOM MOJydaeTcH
€ro paseejleHHe cpefioi B 2 pasa. Ilocae TmareabHoro mne-
PeMelIHBAHHS COAEPIKHMOro Kax/oH NpPoOHPKH NHOETKOIl
H3 HHX OepyT no 2 mA KHAKOCTH M HEepPeHoCAT B MpoOHPKH
CJIeAyIolllero psifia, onsiTh NEpeMeIIHBalOT H BHOBL MepeHo-
¢AT no 2 ma. Tak genaior psj nocjegoBaTeNbHLIX pa3sBeje-

HHH, B KaXjJI0M H3 KOTO-

8 06} PBIX COAEpPIKHTCSH BHTaAMH-
S pul Ha B 2 pa3a MeHblle, UeM
o B npeabiayuiem, as toro
i 4yTOOBl BO BCEX i(POOHPKAX
8 aw} OBl OAHHAKOBBII 0ObeM
EWE' KHAKOCTH (2 Ma), H3 TO-
* CJAeJHUX MPOOHPOK BELIN-

éamn BAIOT MO 2 MA JHIIHHX.
Yol Cxema paccTaHoOBKH
5 MpOOGHPOK 151 [IPHTOTOB-
& 2025 : : JelHsA pasBeeHHii npu on-
L e 4 6°  penmeneHHH KOJHYeCTBa Bl-

JHMAZ. BLITIIAMUHG

TaAMHHOB T[QIpHBEJIeHa lia

Puc. 20. Kpusas onmpemenenus xo- PHC. 21.
JHYECTBA HHKOTHHOBOH -WHCJOTHL ﬂpnGHp[{H C MPHroToB-

JEHHBIMH  pasBeleHHsMI
BHTAMHHA CTepHJH3YIOT B aBTOK/AaBe 10 munyr npu 0,5 arm.
B npocrepunnsoBaHHble npOGUPKH BHOCAT mo |—2 kanan
2-CYTOUHOIl CYCNEeH3HH TeCT-KYJAbTYPHbI, NpeABapHTEJbHO nac-
CHPOBAHHOI HECKOJIBKO pa3 Ha XHAKoH cpejge Puuep, He co-
Jepalled H3y4yaeMoro BHTAMHHA.

PocT TecT-Ky/AbTYypH Nepel ee HCNOJAb30BaHHEM LOJIKeH
ObiThb OU€Hb CKY/AHBIM, B BHje cjgadoro moMyTHEHHS CpPebl.
3acesaHHble NMPOOHPKH NMOMEINAIOT B TepMocTaT npu 28°

[Ikansl roToBAT A4d KaXI0ro ONbBITA OTAEJBHO, Tak
KAaK OH JOJKEeH CTaBHTbCcA B abCOJIOTHO TOMIECTBEHHBIX
VCJAOBHAX Mapajie]bHO C HCCIeAVeMbIM MaTepHaJoM.

llopadok onpedeaenusn. Ina paboThl HCNOJABL3YIOT MpPO-
OHMpKH, BBIMbITble XPOMIHKOM, BbiCYLI€HHbIe, 3aKPbLITble BaT-
HBIMH npoOKamMH H npocTepuaH3oBaHHble. X paccraeasior
B LUTATHBEI TaK e, KAK ¥ NPH NMPHTOTOBJEHHH WIKAJbI: MO
7 pANOB IJs Kamaoro ucneiTyemoro obpasua, mo 3 napad-
JeJbHBIX B Kaxjaom psaay. B npo6Gupku pasauBaior cpeay
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. Pujep 1o 2 MA: B NEPBbIA psj — ABOIMHOH KOHLUEHTPAIHH,
" B ocTajbHble — OOBIYHOH.

. Caeayer NOMHHTB, YTO JJIsl ONpeAe/eHHs Pa3IHUHBIX BH-
| TaMHHOB HCMOJIL3YIOT HE OAHY H Ty 2Ke Ccpeay Punep.
' B xaxaoM ciayuae npu jgo0aBaeHHH naGopa BHTAMHHOB HC-
| KJI0YAI0T OonpeesisieMblil, a B HEKOTOPBIX CaydadX BCE, Ha-
. qipHMep IpH ONpefesieHHH HWHO3HTA, THAMHHA, OuoTHHA H
| JpPYrHX, KaK yKasaHo Bblllle, B COOTBETCTBHH C noTpedHOCT-
. MM B BUTAMHMHAX KaxJ0ro Tecta.

. Vcenwoityemblit  Martepuan  (aBrosH3aT OaKTepHaJbHBIX
| KJeTOK, KyJAbTypajbHasi XHAKOCTb HJIH ee (yrar, mHTaTeb:
. HBle cpeAbl W Ap.) passoast Boxoi 1:10. Jlna KJIeToK y4H-
| THIBAIOT pa3Be/ieHHe, MoJyYeHHOe NpH NPHTOTOBJIEHHH dBTO-
| amsaTta. DTO HCXOAHOe pasBe/leHHe BHOCAT B 3 npoOHPKH
. nepsoro psaa, 1o 2 MA B KaKIAYIO.

~ Ha npoGHpkax HaANHCHIBAIOT HOMEp HCHLITYeMOro 00-
. pasia, Ha3BaHHe ONpe/e/AeMOro BHTAMHHA H MopsAAKOBbIH
. Homep pasBeleHHs, HauuHas C 1-ro, COOTBETCTBYIOLIEro
* passesiennio 1:20 uan Goublue, B 3aBHCHMOCTH OT LGN HC-
| cnenosanus, u Konuas 7-M. Ilocie sToro jenaior passejie-
. HHS TaK e, KaK NpH NPHrOTOBJEHHH CTaHJapTHOIl LIKaJbl,
~ gareM npoOGHPKH CTEPHJHU3YIOT H 3aCEBAIOT TECT-KyJbTYpPOH,
. kak onucano Bbime. CKoOpoCcTb pocTa TECT-KyJabTyp HEOAH-
~ HaKoBa, MO3TOMY 3acesHHble npoGHPKH OCTaBJAAOT B TEPMO-

. cTaTe HA pasHble NMPOMEXYTKH BpeMeHH: HampuMep, TMpH :
" onpenenennu B ¢ Saccharomycodes Ludwigii — Ha 40 ua-
. coB, Bs ¢ Zigosaccharomyces disporus D.—na 24 uaca,
~ PP c Zigosaccharomyces 737 — na 24 uaca. B; ¢ Saccharo-
 myces cerevisea —Ha 24 uyaca, GHOTHHA (B7) ¢ Saccharo-
. myces ellipsoideus — Ha 96 yacos, HHO3HTA (Bg) ¢ Saccha-
. romyces carlsbergensis — xa 96 yacos.
" Puc. 21. Cxema pac-
' CTAHOBKH npoGHpoK
- AN MNPHIroTOBJIEHHA
| pa3BejeHHH @npH on-
. peneneHHH KOJHYECTBA
BHTaMHHOB.

. | — paGounit pacTBOp BH-

" tamnna, 2 — cpena Pu-
 dep JBOAHOA HOHUEHT- =
gamm, 3 — 7—cpena
 Pufiep HOpMAaAbHOR KOH-
 HEHTpaOMH, HO C pasHbl-
MM pa3sBelleHHAMH pacTBO-

‘pa BarampHoB (3 —1:4;
4—1:8; 5—1: 16;

B 6—1:32, 7-—1:64)
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Y4eT MHTeHCHBHOCTH POCTA TeCT-KYJbTYP NPOH3BOAAT Ha
SJEKTPOKOJIOpHMETpe  (HedeaoMeTpe), Ha KOTOPOM HOMb
YCTaHaBJIHBAIOT C KIOBETAMH, 3aN0JHEHHBIMH Cpefloit Pumep
0e3 MCnBITYEMOTO BHTAMHHA, HO 3acesHHOI TeCT-KyJAbTYpoil
HIH COOTBETCTBYIOLHMH pPa3Be/leHUSIMH HCIBITYEMON JKH KO-
CTH (€CJH OHA HMEeT OKPAacKy).

[Toxasanust ®IK (ontHueckyio NJIOTHOCTH) SamHCHIBA-
I0T B 3apaHee pasrpad ieHHble TaOJHIbI, N0 KaXAOMY BH-
TaMHHY OoTAeJbHO (Taba. 49).

Tabauna 49

OntHueckas naotHocTs M KOAMYecTBO BHTAMHMA PP B npobupkax
C pa3sHLIM CcOJNEpKAHHEM HCNBITYEMOTO MaTepMana

[Mokasanus $IK i Koanvecrso PP
=]

Crenens 4 ; B c: =8 wsliwiis s
paseexenHn S = 2= E = B = ; -
HenuTYemoro | - 5 g Pl o Pl - R ke ' 5

MATCpHATA ) E :!* E oh 'E‘ E ::E EE# E.: E g 1
=& EE‘ = & o @ E " a = = E. i
E'E = e E"E’: O a DS - - 2
1:1280 0,018 0,012] 0,018 0,016 -— —_
1:640 0,028 | 0,022 | 0,022 0,024| 0,0005 | 0,32
1:320 0,048 | 0,032 | 0,040 | 0,040| 0,0010 | 0,32 -

1:160 0,066 | 0,075 0,075 0,072| 0,0017 0,27 0,29 290

1:80 0,144 1 0,140 | 0,142 0,142 | 0,0032 | 0.26

1:40 0,254 | 0,252 | 0,250 | 0,252 0,0072 | 0.29

1:20 0,331 | 0,294 0,362 | 0,329

Conepxanne BHTaMHHA B NMpo6HPKax ycTaHABJAMBAIOT,
CpaBHHBas BeJHYHHY nokasdaHufi ®IK (ontHueckoil miort-
HOCTH) € €ro MOKa3aHWsAMH NPH N0GABJEHHH B CpeLy onpe-
AEJIEHHBIX KOJIHYeCTB HaHHoro BHTamuHa. [lpu cpaBHeHHH
HCNOJMB3YIOT CTAHNAPTHYIO KPHBYVIO. i

KoanuectBo BHTAMHHA B 1 M4 HKHAKOCTH BBIYHCAAIOT
YMHOJKEHHEM KOJHYECTBA BHTaMHHa B npobHpKe Ha pasBe-
NeHHEe HCMBITYeMOil KHAKOCTH,

Meton onpenenenns Buramuna Bj; B MHKDOGHBIX Kier-
Kax. Meton onpenenenusi Buramuna By, onucan C. M. Yaii-
koBckod H E. H. Hpyxununoit (1957). O ocHoBaH Ha Hc-
MOJTb30BAHHH BeCbMa YYBCTBHTeJILHOTO K HANHYHIO B Cpeje
BHTaMHHa Bs meaukatoproro opranuama Escherichia coli.
wramm 113-3. Aror mraMm xpaHsr B 1a60paTOPHBIX YC/I0-
BHAX Ha cpene: nentoH — 20 2, NaCl —5 ¢, arap— 18 ¢,
AncTuaanposannas soga —1 a; pH 7,0. ITepen ynorpe6biea-
HHeM (3a cyTKH) xpamuBiuyiocs Kyabtypy E. coli mepece-
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. BaloT B NpPoGHPKH HA CBEXKENPHTOTOBJEHHYIO NMHTATEJIbHYIO
. CpeAy TOro e cocrasa.

. B xauecTBe OCHOBHOH Cpelbl NpH daHaJjiH3e HCIOMAb3YIOT
. cpeay Ne 4, cocrosmyio n3 NH,Cl — 2 ¢, NaCl—3,
~_--]£EHPD4 — 0,4, TMMOHHOKHCJIOrO HaTPHs — 3, JAKTO3bl — 3,
. raiokosel — 10, arapa — 20 2 Ha 1 a; pH cpennt 7,0. Crepan-
- nusauus npu 0,5 arm B Teyenne 15 munyr. Cpeny Ne 4 pas-
. guBaior B Kosa6e no 100—200 sa.

~ Tlepen uccaenoBanmem oGpasen noproraBausaior. s
| 3TOTO H3yuaeMbleé MHKPOOPraHH3Mbl BHIPALABAIOT B YalllKax
. Ilerpu Ha noBepxXxHOCTH arapoBo#l cpeibl, 3aTeM KJIETKH CO-
 GHpAlOT wWmareseM H BHICYLUIHBAIOT NMPH TeMmmeparype 45° B
. cymuapHOM mKady. Ha aHaauTHYecKHX Becax JesalOT Ha-
. BECKH CYXHX KaeTok (okoao 25 me Kaxjas) H NepeHocar
" B 1%-HbIi pacTBOp JHMOHHOKHCJIOTO HATpHs, PA3/HTBHIL B
. mpo6upku no 5 ma. [Tepen crepuiHsanHed B Kaxayw npa-
| Gupky pmobasasiior no 0,5 sa 5%-Horo pacrBopa HHTPHTA
~ nparpusi. Crepunusyior npu 0,5 ars B Teuenue 15 MHHYT.
B pesyabrate Takoii 06pabOTKH K/IETOK BHTAMHH B2
* ocBoboxpaaercss oT GeJKOBOro KOMIJIEKCA H MEPEXOJHT B
. pactBop. Onpejenenne KojiudecTBa BHTaMuHA Bz B MHK-
" POGHBIX KJETKaX COCTOHT B cieaywouiem. OCHOBHYIO cpely
-f.-_h 0 4 pacnaBjafioOT Ha BoAAHOH 6aHe H OXJIaXKAawOT A0 ho™,

" nocae uero Ha 100 a2 cpeant BHocst 1,5—2,0 MaApA. KAETOK
" E. coli 113-3, cMBITBIX ¢ arapoBeIX KOCAKOB. Konue:Tpauuio
| B3BecH YCTaHaBJAMBAIOT Mo GaKTEpPHAJILHOMY CTaHAAPTY.

N Cpeny ¢ BHeCeHHOH TecT-KYyJbTypoH pa3/HBAIOT B 4all-
" ki [letpH ¢ poBHBIM AHOM, HPHMEPHO MO 15 M4 B KaMAyo.
" Ilocnte 3acThiBaHHs arapa Ha ero MOBEPXHOCTH PACCTaBJsi-
0T UMAHHAPHKH (mo 4—6 WT. Ha Ka)KAYl0 YamKy), B KO-
" TOpble KamaioT pasHble KOHLUEHTPAalUHH HCNBITYeMbIX BBITH-
" ek no 0,1 ma Ges pasBeneHHs u pasBefeHnHnle 1:2 u 1:4.
. Jlns cpaBHenus B 2 NMJAMHADHKA Ha 3TOf JKe wallke
‘sakanbiBaloT mo 0,1 M4 CTAHAAPTHOTO PAacTBOPAa BHTAMHHA
By B KOHLIEHTpaALHH 0,05 mxz na 1 ma. CrangapTHeii pac-
S TBOp MOJYyYalOT pasBe/leHHEM coJepiKallerocs B ammyJe
' (anTeunas ymakoBKa) HcxojHoro pacrsopa 1Y%-meiM pac-
' TBOPOM JIHMOHHOKHCJIONO HATPHS [0 KOHUEHTpauuu 1 mke
"Ha | ma. DroT pacTBOpP pPAa3BOAAT MO KOHIUEHTPAUHH
10,05 mxe na 1 ma. JKHAKOCTb H3 UMJIHHAPHKOB AH(DYHIH-
. pyer B arap, H TpH HaJWYMH B Heli BUTaMHHa Bz B 3o0He
Au¢dysnn MosBAAETCS POCT TECT-KyaAbTypbl. [luamerp 30H
‘pocta E. coli BOKpyr UHJIHHAPHKOB NpPONOPLHOHANEH
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TaGauma 50

IMpumep pacuera koawuectsa puTamuHa B, ¢ umcnoabsosanmem tabaunn JIMHTpHEBOA
(sampck B paloueM KypHane)
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norapHdmMy KOHUEHTpa-

1MW BHTaMHHa DBps B

HMHAKOCTH, HaJHTOH B

NAaHHBIH UHIHHAPHK.
[Tocie BoIAepXKHBa-

HHA 4alleK B TepMocTa-
Te npd 37° B TeUYeHHE
16—18 wyacoB ¢ HHX
CHHMAIOT  HHJIHHAPHKH
H H3MepsAlT AHaMeTphbl
30H pOCTa TECT-KYJbTY-
pbl. i pacuera KOJIH-
yecTBa BHTaMHHa B
B HCHBITYeMOH JKHAKO-
CTH moJab3ylorcss TabJu-
uamu B. C. [dmurpue-
Boit (H. C. Eropos,
1965), B KoTOpHIX 3a
eHHHILY MNPHHAT JHa-
MEeTp 30HBI, MOJYYaio-
ueiica or AuGpdysun B
arap 0,056 mxke Ha 1 ma
pacrTBopa BHTAMHHA Blg*
paBHBI NMPH TOYHOM CO-

OO neHHH MEeTOOHKH
uccaedoBanusa 17 M
(ta6a. 50). Juamerp

30H MCOBITYEeMOro TrHI-
poanxsara 0Oe3 pasBefe-
Hua — 15,3 mm, pasBe-
HeHHoro B 2 pasa—
13,1 mm. IHuamerp 30-
Hbl CTAHAAapTHOTO PacCT-
Bopa B;2—16,5 mm. Ilo-
npaBka Ha TOYHOCTb
17,0—16,5=0,5 MM,
Jluamerp 30H crnomnpas-
Kot pasen 15,8 (15,3+
+05) u 136 Mmm
(13,14+0,5). PasHocTb
30H INPH pasHOH KOH-
IeHTPAUHH THApPOJH3A-
Td KJ/I€TOK M pacrtBopa



~ paBHa 2,2 wmm (158—13,6). Haxomar Tabauuy, B
. 3arjaBHM  KOTOPOH YKazaHa HYXHaf pPasHOCTb [Ha-
MeTpoB (B manHHOM cayuae 2,2). B BeprukaiabHOM croJbue
cjgeBa HaxoaaT uudpy AHameTrpa 30HBI, MOJYYEHHOH OT
. HCOBITYEMOTro THApoausata (0e3 decsATsiX), T. €. A JAaHHO-
. ro npumepa 15. B ropusonrtanbHOH BepxHeH CTPOKE HaXo-
" aar uudpy, COOTBETCTBVIOMIYIO AecAThHIM joaam, T. e. 0,3.
" B rouke nepeceuenus Oyner uudpa 0,686, coorsercrsyio-
mas Koauuectey Bjg B McnbiTyeMOM rHAPOJIH3ATE.
[Tepecuer Ha | 2 CyxXuX,K/AeTOK NPOH3BOAAT CJAEAYIOLIHM
oGpasom. ComepaHue BHTaMHHA B HaBecke 25,2 m2 (6)
BBIUHC/IsIeTCA Mo (opmyde:
a-i
AT A
2
rae: a — koauuectso Byis B 1 M2 HenbITYeMOH KHIKO-
ctH (MKe);

6 — 00beM KHAKOCTH B MPOGHpPKe (M),

2 — paspejieHHe CTAHAAPTHOrO pacTBopa BUTaMHHA Bs.
ChnenoBaTe/bHO:

5,5
B= m —1),1886.
Toraa B 1 2 comepxkanue BUTaMHHA (X) OYZerT:
86-100
X= [],1825:2 2 =T7,484 mrz na 1 2 KAETOK.

Puc. 22. Poer nupmkatopHoit kyasTypnl Escherichia coli
113-3 B sone auddyaun B arap suTamMuHa Bia.
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[Ipn xauecTBeHHOM omnpefeneHHH CnocOBHOCTH MHKPOOP-
raHHu3MOB CHHTe3HPOBaTh BHTAMHH Bjp MOXHO orpaHuuuTh-
Cfl BbISICHEHHEeM HX CrocOGHOCTH [aBaTh 30HBI POCTA TeECT-
opraHusma. B sTom ciydae BMeCTO paccTaHOBKH IHJIHHADH-
KOB Ha arap MOXHO JenaTbh MpOOOYHBEIM CBEPJOM KOJOILEI
B arape M B HHX 3aKanbiBaTh HCNBITyeMblli ruapoausar. Mo
BEJHYHHE 30H B CPaBHEHHH C BeJHYHHOIH 30HBI, MOJYYEHHOI]
OT cTanjaapTHoro pactBopa Bz, MoxHO npubansuTessHo cy-
AHTb O OHOCHHTeTHYECKOH AKTHBHOCTH AaHHOTO MHKPOOP-
ranusma (puc. 22).

XPOMATOIPA®MYECKMA METOQN
ONMPEAENEHMA TETEPOAYKCHHA

B KYNbTYPAX MMKPOOPTAHM3MOB

HM3ayyaemble MHKPOOpPraHH3Mbi BHIPALIHBAIOT B KHAKOI
NHTATEJBHOH cpelle, pasJHTOH B KOJOOYKH eMKOCThIO
200 ma, no 50 ma B Kaxayw. Jas snuGHTHEIX MHKpOOpra-
HH3MOB MOXHO HCNOJb30BaTh KanycTHYIO cpeay Ne 19,
BripamuBanue BeayT B TeueHHe 10 cyrok. Iloayuennyio
Ky/AbTypaabHyio XuAKocTh noakucasior 2 H. HCI o pH 1,0
no HHAHKaTOpy THMOAGaay. Muaukatop He npHAMBA0OT K
HCOIBITYEMO# JKHAKOCTH, a onpefensior pH B oro6panHbix
npobax.

Hns npuroronenus 2 u. HCI Gepyr 73 2 KoHUeHTPHDPO-
BanHoit HC1 (ya. sec 1,09) u noBomar somoit o6bvem g0 1 4.
Jlns npHrotoBNeHHsT WHAHKaTOpa THMoa6jay HaBeCKy Be-
utecrBa 0,04 2 pacreopsitor B 100 ma cnupra. Pacteop nme-
eT KpPACHBIH LBET, KOTOPbIH B KHCJ/IOH cpejlle H3MeHfeTcs [0
KeaToro.

[TonkucaeHHyl0 KyJabTypaJbHYI0O MKHAKOCTb 06BEMOM
120 M2 pasauBalOT TOHKHM cjoeM B damKkd IleTpu u Bbina-
puBaioT B cymuabHoM mxady npu 40° mo 20 ma. daa no-
JYUYeHHA BBITSJKEK reTepoayKCHHA K pacTBOpy I[OcC/de €ro
BuinapuBanua (20 ma) npunumsaior 30 ma cepHoro sdupa
H BCTPAXHBAIOT B Te4YeHHe 4 YacoB HAa KauaJke B TEeMHOTE.
ITocne sroro xuakocTs oTcramBaior 12 uacoB Ha X0J0A4Y;
OTCTOH 3(Hpa CAHBAIOT, a B KHAKOCTE CHOBa JAobaBasiiorT
30 ma shupa W NOBTOPSAIOT TeM e crnocobGoM mnoJydyeHHe
BEITAXKKH M OTCTOA, T. €. CHOBAa BCTpAXHBawT 4 wyaca,
OTCTAHBAIOT B XOJOAHJAbHHKe 12 4YacoB H CJHBAKOT
OTCTOH.
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Dpupuyto BoITsSKKY (60 ma) pasauBaior B (papdoposbie
yallKH H CTaBAT B BHITAXKHOI wKad aas ucnapenus. Ilo
Mepe yMeHblleHHst o0beMa JKHAKOCTh CAHBAIOT B OJHY Ma-
JAeHBKYIO dapdopoByio yallky (aHamerpoMm 3 €M), BhICYLIH-
BAlOT 10 MOJYYEHHSl CYXOro OCTaTKa, K HeMy NPHJIHBAIOT
0,1 M2 BOJABI, pACTHPAIOT CTEKJAHHON MaJOYKOH H HAHOCHAT
~ no 20 kanean neraeir (0,01 ma) nHa TOuKy crapra Ha
xpomatorpaguueckyio Oymary. DBymary Gepyr copra
JlenuHrpajckaa MeaJeHHas M Hape3alT ee [0JocaMH
3,5 20,0 ca.

XpomarorpaMMbl JA€JgalOT BOCXOAfLKHE, T. €. MOJOCKH
OyMary noABelIMBAIOT HA BellaJKy, a HHMXKHHH KOHel, ony-
CKAlOT B Yallleyky ¢ pacrBopuTtesem. Bce HAKpLIBAOT CTeK-
JASHHBIM KoJamakoM. PacTBopureseM CJAyXKHT cMechb n-GyTH-
JOBOro CNMpTa, aMMHaKa W BOJBI, B3SITHIX B COOTHOIUEHHSX
40:10:50; ux cMeWIHBAIOT B AEJHTEJNbHOH BOPOHKe H M4
PA3TOHKH HCHOJBL3YIOT TOJNBKO BepXHHIl, OTCTOSBIIHICSA
caoil. XpoMaTorpaMMbl pas3roHSIOT A0 TeX MOp, MOKa KHA-
KOCTb He noAHuMercda no Gymare Jo caMoro Bepxa, Ha 4TO
norpebyercs 2 mua. [locae storo Gymary CHHMAlOT, cymiaT
B BLITAKHOM WIKa(dy npu KOMHATHOH TeMneparype H NposiB-
Jdlor, o0phI3rHBas ee H3 MyJbBepH3aTopa MNpPOSABHTENEM
TakK, uToObl oHa crtaJja ceipoi. [IpoABuTeNeM CAYKHT cMech
85%r-noit xmopuoit kueaorel (HCIO4) u 0,06 M xnopsoro
wenesa FeCl; (poikero uBera) B coorHowenun 5H0:1
(100 ma 5%-noit HCIO4+2 ma 0,06 M FeCl,)*.

Ias npurotosaenua 5%-voit HC1O4 Hy>XHO B3sTh D6 Ma
npoaaxuoro HCIO4 ¢ yaensneim Becom 1,54 u moBectH A0
I 2 Bomo#. 0,05-MoaApHLI pacTBOpP XJOPHOro KeJjesa Mo-
ayvaior passefedHHeM 8,125 e FeCly B 1 2 Bojpl.

Xpomatorpammy, oOpBI3raHHYIO MPOABHTENEM, CYILAT B
- cymHabHOM mikacgy npu 60°. B npomecce cyuwiku Ha He#
. nposiBaAfercss MNATHO TreTepoaykKCHHA KpacHo-(HOJIeTOBOro
1pera. KontposeM 1/ia KaKaoro onpelesieHHA CJyMKarT cie-
 JlaHHBIE STHM XK€ MEeToJ0M XPOMAaTOTpaMMbl CTEPHJIbHOI
- MHTATeNbHOH Cpefbl, HCNOAb3YEMOH [JIsi BbIpAllHBAHHSA
- onbiTHBIX Oakrepuil. [lo BenuunmHe M MHTEHCHMBHOCTH OKpac-
~ KH MTeH MOXHO CYAHTb O KOJHYECTBe reTepoayKcHHa, CHH-
 Te3HPOBAHHOrO pasHbIMH MHKpoopranuamamu. [Ipu sToM
. NIATHA, NoJyyeHHble HA XpOMATOrpaMMax MpH HccJaefoBaHHH

g * MoxHno wnenmoassopath peakTHB CalbKOBCKOTO, KOTOPBHI TOTOBAT
& B BHae cmecH H3 200 ma 2,5%-noft HCIO, u 0,5 ma 05 M FeCls - 6H;0.

& 14 Boausxoeckas 1O, M, 2009



H}UIBT]FPEIJIBHHJE }HHRE{ECTEﬁ, CPaBHHBAKT C NATHAMH, noay-
HYeHHbIMH Ha XpoMaTorpaMmax IocJe pasroHKH H MposBJe-
HHfl pasBe/leHHH YHCTOro npemapata rerepoaykcuna. Illka-
na (pHc. 23) cocTaBAAeTCA M3 pa3Be/leHHil C coAepKaHHeM
rere gagﬁu}:uﬂa oT | no 20 mxe na 1l ma (05; 1; 2; 4; 8;

ONPEQENEHME KAPOTHHA B KNETKAX
MHKPOOPrAHH3IMOB

KaporHH onpeleasiioT B CYyXHX KJETKax HJH BO BJaKHOM
OHoMacce, NMOJYYeHHOH LEeHTPHPYrHPOBAHHEM KYJIbTYpaJb-
HBIX JKHAKOCTeH H/JH CHATHEM KJeTOK C MOBEPXHOCTH ara-
pOBOH cpejbl.

s uccnepoBanus 5EP}FT TOYHO B3BElUIEHHYIO HaBeCKY
KJIETOK, TaK KaK B JAaJjibHeilleM KOJHYeCTBO KapOTHHA Ie-
pecunThiBaloT Ha | e.

Has  HecnenoBaHHA MHKPOOHBIX MHUIMEHTOB H - BBISIB-
JEHHs1 B HX cocTaBe [-KapoTHHa MOMKHO HCMOJb30BATbL
merox  Oyma{Hoii  xpomarorpaduu, paspaborTaHHbiil
HA. H. CanoxknukoBbiM ¢ corpyandkamu (1965) aas
pacTHTeNbHBIX 00beKToB M MoauduuupoBanuuit A. B. Xo-
TAHOBHYeM (1965) anas ananusa mukpoopranmusmon. [Tops-
AOK ompefiefieHHst cocToHT B caeayiouiem. Hasecky kiaetok

Puc. 23. XpomarorpamMma pasaHyHbiX KOHUEHTPauuil rerepoaykcHHa
- (wkana AAA cpaBHeHMA C© HCNBLITYEMBIMH pacTBOpamu).
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. nepenocAT B (appopoByl0 CTYNOUKY M A004BJASAIOT OKHCh
. ganbuusi (CaO) pna GbicTporo BhICYUIHBaHHA OHOMacchl.
. CaO B cuay cBoeill THIPOCKONMHYHOCTH OBLICTPO OTHHMAaeT y
| GaKTepHaJbHbIX KJETOK BOMY, H NMO3TOMY MOXKHO HCKJIOYHTH
_ mpolefypy HX INpeiBapHTeNbHOr0 BHICYUIHBAHHA B TepPMO-
cTaTe.
g KneTku TilatesbHO PacTHPAOT ¢ TOJYEHBIM CTEKJOM,
. nocrenenHo pobasasasi pacTBopuTtenab. KaporuHouawl H3Bje-
. KaloT BHayaJje CnHpTOM, a 3aTeM aneroHom. OGuee Koanye-
. crBo pactBopuTeneil cocraBiaser 10—20 sa. TToayuennyio
| B3Bechb MepeHOCAT B CTeKJAAHHBIA crakaHuuk. [Ias monayue-
'- . HHSl 3KCTPAKIUHH NMHIMEHTOB CTAKAHYHK cJlerka Harpesalor,
| a4 3aTeM 3KCTPAKT BBIJIHBAIOT B LIOTTOBCKYIO BOPOHKY C
d)apchopuﬂum ¢uapTpom Ne 3 uam Ne 4. QuabrpaTt, conep-
| JKalHA THrMEHTHI, MepellefllHe B Hero M3 MHKPOOGHBIX
L | KJIeTOK, H3MepsioT B MepHOM uuaunapuke. ITocne sroro
_ r- ' 2—3 ma GuaAbTpPATA HAHOCAT IIHPOKOI MOJOCOH HA HHXXHHII
{L Kpail xpomartorpaduueckoit 6ymarn (copra JleHnurpaackas
GbicTpasn), HapesaHHoit pasmepoMm 15X 15 .
' Hanecenne XHAKOCTH NPOH3BOAMTCS NHPH NOCTOSTHHOM
{* . moAcymMBaHuM OyMaru TenablM Bo3ayxom. 3arem Gymary
,1 - € HaHeCeHHBIM (DH/IBTPATOM CTABAT B CTEKAHHBIH COCYN, HA
é*"l;mﬂu KOTOPOIr0 HaJHBAOT PpacTBOPHTENb — MeTpoJieHHbIi

'sqmp H Gensoa B coorHowenun |:15. Cocyasl mioTHO npH-
. KpHIBAIOT CBEPXY CTEK/JOM H TeMHLIM MaTepHa/JOM H OCTaB-
| hlmn'r Ha !/ yaca AN PasrOHKM.

it Ha pocxoasuieii xpomatorpaMme NHICMEHTBI 4eTKO pas-
Elm:.:mmmﬂ JaBas pasauyYHO oxkpauleHHble noJjocsl. Iloaoca
ﬂ-l{apﬂTHHa IBHIKeTcs BMecTe ¢ (PPOHTOM pPacTBOPHTENS,
:”n *tP-ECI‘[D.HEI‘EHCh B CaMOH BepxXHeH 4acTH XpoMaTorpaMmbl, H
| _., ‘HMeeT KenThli uBer. Benen 3a Heill maer noJoca xKenrto-po-
i . 30BOro uBera — y-kaporus. Ilo HaanuHio 3THX nosoc Ha

_XpomaTorpammax, NoJyUeHHBIX NpPH Pa3roHKe 3KCTPAKTOB
;‘} 'H3 KJIETOK MHKPOOPraHH3MOB, CVAAT O HX crnocoGHOCTH K
| f,ﬁHﬂcHHTesy B- H y-H30MepOB KapoTHHA.
'ii‘ Ilns onpenenennsi KosaudecrtBa B- WIAH y-KapoTHHa, co-
Lu JlepzKanierocss B cocraBe MHKPOOHBIX NHIMEHTOB, OTPe3aioT
" COOTBETCTBEHHO JKEJTYIO HJIH JKEeJTO-PO3OBYIO moJiocy (KakK-
0 . IYI0 B OTAENBLHOCTH), H3Meab4YaloT HX HOMHHIAMH H 3a/H-
‘ Halr.':rr oI5l 9JI0UHH nurMeHta 4—6 ma cnupra ¢ aleToOHOM
B coortHomennn 1:3. O6beM 3710aTa HIMEPSIOT, a 3aTeM
: |mmpﬂme1~pnpym'r Ha (orosnektTpokoaopumerpe. IMoayuen-
,. Huﬁ pesyibTaT NepecudTHIBAKOT HA | 2 KJIeTOK, YyYHTbiBaf
i lae 211

i .-!
R
Nir

TS

i lll i



obbeM 3KCTpaKTa H3 KJeTok H 3awara us Oymaru. [lpw
nepecuere Ha E}"J’lﬂf‘[ BEC RJETOK VYUYHTBIBAIOT BJ‘IH:HHGETE:
6nomacchl- (taba. 5l1).

Ta6aunuwa 5l

Onpepencine KOAHMYECTBA KAPOTHHA B KJETKAX MHKPOOPraHH3IMOB

l = l o KapoTun
= ’«'-:E e — -
Hecaeayemuil E 3 S o = E :
ofpaselt s> | EF | &8 23 o = . ~
" o et M e N B SR S it %
LA R T R (O G L S
z3 | 85 |o23| 88 | E i) I o6) (O
Kyaetypa:
] i 640 | 13 2 6,2 | 0,158 | 32,0 | 63,77 | 2040
157 930 | 10 2 5,2 | 0,324 | 46,5 | 58,06 | 2698
I“--H_
B METOAbl CTEPMIIM3ALMKM CEMAH

Crepuansauus ceMsiH nepexkucoio sopopona. [lapruio
obpabGaTbiBaeMbiX ceMaH AeasaT Ha 2 yactH. OAHY H3 HHX B
MapJeBoM MellOYKe NMOrpyalT Ha HeCKOJbKo (3—5) MH-
HYT B BOJY, 3aTeM BBbIHHMAIOT H Cpa3y Ke CMELIHBAKOT CO
BTOpOil noJsioBHHOH ceMan (cyxux). [loaroroBaeHHble TaKHM
obpasoM ceMeHa TMOKPLIBAIOT BJAMKHOH TPANKON # OCTaB-
asoT Ha 4—6 vacoB AJa OXKHBJEHHS 3NUPHTHON MHKpPO-
(dbaopel, HMelOLLelcsl Ha ceMeHax. 3a 9To BpeMs MHKpoopra-
HH3Mbl YCIeBalOT BBIHTH H3 cocrosHus aHabuos3a, a cho-
pbl — npopacTH B BeretaTHBHble kjaeTkH. O6osouka cemsH
Habyxaer, B peay/jbTate 4ero MMelollHecss Ha Heil Nopsl
npuotkpeiBaiorca. [locse storo cemena momenlalT B che-
[HAJbHYIO CTEPH/ILHYIO BOPOHKY (pHc. 24) H 3aJHBaIOT pac-
TBOPOM IepeKHCH BOAOpoAa AJs CTepPHJAH3ALMH.

Iasi pasublx cemsin ynorpebasiorT nepekHch BOAOpoO/A
pasJHYHOH KOHUEHTpAalUHH M BbIAEpPKHBAIOT B Hell ceMeHa
pasHoe Bpems. KoHuentpauus pomkHa ObiTh nojodpaHa
TakK, 4ToObl ceMeHa CTaJdH CTepPHJILHLIMH W 0e3 CHHIKeHH:
BCeXoxKecTH. MOXKHO CHM3HTHL KOHIEHTPALMIO NEepeKHcH, HO

* Ilokaszauue ®@3K ymuomaor na kospduunent 6,41 ana nepecue-
Ta MO cpaBHeHH0 CO CTaHAapTHON KPHBON pacTBopa KapoTHHA.
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TOTAA CJAEAYeT Y/VIHHHTbL cpok obGpabor-
ki cemaH. Hanpumep, crepuasHOCTh ce- L Ty
MAH Ipoca Jocturaercd HJAu obpabor- f
koit 15%-HEIM pacTBOpOM mnepekucH B Y
redenne 30 wmunyT, HaIH o6paboTKoil Bt
10%-HbiM — B TeyeHue 40 muHyT. Onwit-
HBIM TIYTEM YCTAHOBJEHO, YTO JAJ5 AOCTH-
JEHHA CTepPHJABHOCTH ceMeHa KYKYpYy3bl
caenyer obpabarniBate 30%-Hoit nepe-
KHcblo Boaopoaa * 20 MuH., ceMeHa mpo-
© ca 15%-Hoit —30 MuH., ceMeHa suUMe-
pug u osca 10%-uofi — 30 MuH., TOMa-
" t1a 20%-HOH — 45 MHH. u T. A E
B [Tocae BoijiepKHBAHHA CeMSAH B pacT-
.~ BOpe MepeKHCH ee CJIHBAIT 4Yepe3 HHXK-
. Ho0i0 TpyOKy, OTKpHIBAasi 3a)KHUM, H Mpi-
. CTYNaloT K NPOMbIBKE CEMSAH CTEPHJIBHOI
~ pojoii. Boay HanmuBAalOT B BOPOHKY C ce-
E. MEHaMH cBepXy M cauBaior cHuady. Hasn
b COGAIO/IeHHs CTEPHIBHOCTH yAoOHee BO- [ ., B ShoHE
~ POHKY TNPHCOEIHHHTDH pesHHoBOH TpyO- = CTEpHAN3AINA
. Koit ¢ saxumom Mopa x Tybycy co cre- ceman.
~ pHabHoH Bonoil. IlpomuBalT cemMena I —wsoponka ass o0-
pabuTkn ceMman, 4 —
| pa3. /lns npoBepKH CTEPHABHOCTH gy nam camsa mua-
Hx He0OABIMMH TOPUHAMH [OMEIaloT KOCTH.
,' B ﬂPDﬁHpEH ¢ 1—2 Ma XKMIKOH nuTa-
;r~ IEJIBHHH cpeabl (He Gojee), TaK Kak MOJ BLICOKHM CJOEM
. MHAKOCTH CeMeHa MOryT 3aJ0XHYTbCSl H MOTEPATbH BCXO-
< *:.,JHEETI: Te npoOupKH ¢ cemMeHaMH, B KOTOpLIX yepe3 | —2 nHa
2 “He MoSIBHTCA NMOMYTHEHHS, CUHTAIOT cTepuabHeiMu. [las pa-
" GOTH HCMOJL3YIOT HAKIIOHYBIUHECS CeMeHa.
- Crepuausauus ceMsiH CyJIeMOH. [Ipu stom metofe ceme-
~ Ha NOMEeWaloT B CTEPH/JLHYIO BOPOHKY H 3a/HBAIOT pPacTBO-
ﬁ% POM cyneMbl, KOHUEHTPALHsi KOTOPOH JUISi pasHbiX CeMsH
i "[?EEJIHHHE Tak, ana oBca H pXKH CTeNeHb pasBe/leHHd
- 1:1000, aan K}"H}'p}-’abl—f 3000, aas orypuos— 1:5000.
: TEpHJIHEI}'I'EIT CeMeHa B TeueHie 3 MHHYT. 3aTeM pacTBOp
JG}'JIEMH CJHBAIOT W CeéMeHa OJHH pa3 NPoOMBIBAIOT CTEpPHJ/Ib-
~ Hoit Bomoil. Ilocse storo ux crnoaackuBalotr (He GoJsee
- 30 cex.) aGcomoTHHIM cmHpTOM M npombiBaiorT 109%-HBIM

e

= F7

o 1
iy
o

A

T

{'n' * ITpu passemeHHH NPOAAMKHON NepexkHcH BOJOPOAA ClefyeT YUHTEE
J-'-rIaTh. 4To ee Kpenocth paBHa 30%.
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pacTBopoM cnuprta. Boay ansi npHroToBaeHHs 3TOro pacrBo-
pa npeaBapHTeNnbHO cTepuausyior. OIHY napTHio CeMsH
npoMeiBaloT | 2 cnHproBoro pacrBopa. CmeHy pacrtBopa B
BOPOHKE NMPOH3BOAAT Yepes Kamable 5—10 MunyT.

[Tocne npoMBIBKH cHpTOM ceMeHa npoMbiBailotr 1 4 cre-
PHABHOH BOABI TeM iKe crnoco6oM, Kak ykKasaHo Buime. [1po-
MBITHIE CéMeHa pacKJaablBaloT Ha KAaNyCTHLIN arap uaM cpe-
ay Ne 19 p wamwku Iletpw u npopamuBalT B TeyeHue |—
2 cytok. Takoit npueM Heo6xoaAuM, HOO MPU ITOM HEe TOJLKO
KOHTPOJHPYETCHA NOJHOTA CTEPHJABHOCTH CEMAH, HO TaKXKe
CHHMaercs OCTaToOYHasi TOKCHYHOCTL cemsin Gaarogapsi orm-
TATHBAHHIO arapoM OCTAaTKOB cyJjaeMbl (KaTHOHa PTYTH) C
HX nmoBepxHocTH. [las paloThl HCMOABL3YIOT TOJABKO. HAaKJIO-
HYBLIHECH ceMeHa.

ONPEQENEHME CTENEHM AOCTOBEPHOCTH
PE3YJIbTATOB OIBITA
[MATEMATHYECKASI OBPABOTKA AAHHBIX]

[Ipn u3yyeHHH BJHAHHS TeX HJAH HHbIX (aKTOpOB Ha
POCT M YpOXKaH pacTeHHil onbiThl OOGBIYHO NMPOBOAAT C He-
CKOJIbKHMH NOBTOPHOCTAMH OJIA TOTO, yT0oOhI NOJYYHTL Cpej-
HHE JaHHble H3 pfANa BapbHpylOWHX BeanuuH. [na Guoso-
rHYeCKHX 0OBEKTOB 3TO0 OCOOEHHO Ba){HO, TAK KaK HX TNpH-
3HaKH oueHb BapHalbenbHbl, OnHako cpeaHeapubMeTHUCCKHE
MoKasaTeau Jaxe npi O0JbLIOM 4YHCJAE NOBTOPHOCTEl He
BCerjia TOYHO OTPaXalT pasHyYHa MeXJy BapHaHTaMH,
0COOEHHO MPH 3HAYHTEJLHBIX KOoNeGaHHAX NAaHHBIX BHYTPH
BAPHAHTA MEXAY OTAE/bHBIMH MOBTOPHOCTSAMH.

Hast Toro 4to6bl yCTaHOBHTL HanGojee BepoOATHHI pe-
3yJIbTaT, NOJABL3YIOTCA METOLaMH MATeMATHYECKOR CTATHCTH-
K (I1. @. Pokunxmit, 1964; B. A. Jlo6poxoros, 1965;
B. A. Jlocnexos, 1967 u mp.). Ilpn 5TOM MOXKHO BEIYHCJHTD
MOKasaTeJH TOYHOCTH ONbITA W NOrpeurHocTeli npH BbiBe-
JIeHHH CpeIHeH.

OGLIYHO BEIYHCASIOT CJOeAVIOliHe NMOKA3aTeNn.

I. Cpeanee KBaapaTHueckOe OTKJIOHEHHE OT apHpMeTH-
UecKoro cpeaHero (o), noxaselBalollee CpeaHION BeJHYHHY,
Ha KOTOPYIO MOMKeT OTJIHYaTbhcst OOJNBIUHHCTBO H3MepeHHI
OT CpeiHero apH(MeTHYeCcKoro; STOT NOKasarte/b, BhIpaKeH-
HbIH B NpPOLEHTAX, MOXeT AB/IATLCS [OKA3ATeNeM A0CTOBep-
HOCTH ONbITA,
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___.
1 i

,, 2 Omubka cpeaneit apundMeTHUECKOH, HAH OWIKHOKA Oflbi-
ta (m),— 310 BepoATHAA OWHOKa H3MEPEHHS CpeaHerc
fi ; tM}, KOTOpasi XapakTepH3yer MOrpeumHocTH omneita. Beipa-
| JKaeTcs B Tex Ke elMHHUAX, KaK M H3Mepsemas BeJHYHHa,
-r_. e. B 2 CM, K2 M np.
. OTHOCHTeNbHBIH mMoKasaTedb TouyHocTH onbita (m%)
| I[.pEIlCTElEﬂHET co0oit MpolEeHTHOe OTHOWIeHHe OWHOKH OIbl-
| "Tﬂ (m) K cpenneit apudmernueckoii. B xopouio nposejes-
i . HOM ONbITe OH He AO/IKeH mpeBbIWaTh 5%.
'[‘*.,[.- 3. JlocToBEepHOCTL pa3HHIBI MEMXAY CPeAHHMH PasHbIX
. BapMaHTOB OnbiTa (f) BBHIYAC/ACTCS KaK OTHONIEHHE PA3HO-
lrldﬂ-u Mexay cpeanumu (d) K KOPHIO KBAJPATHOMY H3 CYMMBI
w *LFﬂaanpa‘mB owHb0K (md). D10 OTHOWEHHE HA3BIBAETCA KPH-
' TepHeM CYIIeCTBEHHOCTH PasHMIbI H MOKAa3biBAET, BO CKO/b-

- :I'"
w,m pas pasHoOCTb (B ypoiKasix) mpesbllllaer nmnﬁxy pas-

. HOCTH.
'|.i:,!;; - PasnocTh cuHTaercst JOCTOBEPHOH, €C/IH KPHTEPHH [ npe-
;aumaer tabauuHoe [.

[ 3y HHH{E NnpHBeAeHbl 3HAYEHHA KPHTCPHA CYUleCTBEHHOCTH
'J f“(tj Ans onbitoB ¢ 2—12 nosropHocTAMH H 95% -HBIM YpOB-

Tl He;u BEPOATHOCTH.

..J..,
[TosTOpPHOCTH OMBITA {'nj fih i ittt SHBEE T S S SO .
. 3uavenne xpurepus (1) RSGIEIT = 0 N T ¥ e i T - el

-.tl

SHEIIEHHH KPHTepHA { MOKa3blBAIOT, BO CKOJILKO pas npH
{HOfi TMOBTOPHOCTH OINbLITA Pa3’HOCTb MeXAYy CpeJHHMH
:; 0K ATMH (HJIH APYTHMH H3y4YaeMbIMH MPH3HAKAMH) H0JK-
:*” mnpeaﬂﬂxﬂnmb omu6Ky pasuoctH (md), 4To6bl CYIKIACHHS
ﬁﬂnﬂ AOCTOBEPHLI C 95% -HBIM YPOBHE€M BepOSITHOCTH. IJTO
gayaer, YTo omMHOOYHOE SaKIIOUeHHe BO3MOXKHO JHIIL B
g myqaﬂx u3 100.
4. BulHCAAIOT TAKXKe HAHMEHbUWYIO CYUIECTBEHHYIO Pas-
il J,;TI: b (HCPogs). D10 Ta MuHMMaJbHan npHbaBKa ypoxas,
,",-;: OpYIO MOXKHO CYHTATh AOCTOBEPHOH IS JAHHOTO ONLITA
€ 907 -HBIM YPOBHEM BepOATHOCTH. PasHoCTb MEXAy cped-
| HHMH ypoxKasMH (WJH APYTMMH NPH3HAKAMH) CUHTAIOT CY-
 IMECTBeHHON, €CJH OHA DaBHA MJH MPeBbILIAeT 3HAYEHHE
f"# 2Pogs. DopMyAa ANS BLIMHCACHHA HAHMEHbIIEfi CYILECT-
'.,-1” HHOH Pas3HOCTH CJeaylouiasn:
§ HCPogs =t - md,
" DAe: [ — KpuTepHil CylleCTBEHHOCTH;
 md — omu6Ka pasHOCTH.



Bce nepeunciiennble OCHOBHble MOKAa3aTeJNH A0CTOBEPHO-
CTH ONbITOB BBLIYHCJAAWT N0 GOpMy/IaM H METOAAMH, PeKO-
MEHAYEMbIMH B Kypcax BapHauMoHHOH craTHCTHKH. Huxe

MPHBOAATCA nNpHMephl 00paboTKH [JaHHBIX HEKOTOPBIX
OMBITOB.

Mpumep onpepesennsn BEPOSTHOCTH CPEHEro B OJHOM BapHAHTE.
Bererammutlmﬁ ONBIT ¢ NINeHHLeR noctasjed B B noBTopHocTAX. YuTeH-
HEIH YpoMXKait 3epHa W BHIYHCJAEHHE OTKJOHEHHA npHBeleHu B Taba. 52.

TaGannuwa 52

Buiuncaenwe ocwosHoro orvkjonewHs (8) u  owmbkm cpeaunero (m)

N cocysa Ypomai (2) Gru.mu:;:r; {:;1; cpen- Hn&npn{g::muummn
1 7,90 -+0,36 0,1296
2 ﬁlg{} _0154 ﬂ,m
3 7,50 —0,04 0,0016
4 6,27 —1,27 1,6129
0 8,70 +1,16 1,3456
G 8,20 +0,66 0,4356
T 7,97 +0,43 0,1849
8 6,92 —(),62 0,3844
M (cpennee) — 7,54 Tv =518 Yu2—=4 5042

Keaaparnueckoe otkiaoHenue (8) pasuo:

Tl 4,504
Bk ]/_njl ot ]/--5%2; —+ Y/ 0,6434=+0,80.

To #e no ynpowennoii dopmyae:

5 1
fi -—:— 1,253 {ﬁﬂ3¢.]=~5’3—8 1,253—=4-081* .

OwubKy oneita (m) BeMHCAAIOT Mo dopmye:

i 081 0ol
= 029 2,
Vﬂ .l’,.- B 2,33

M +m=7544+0,29 2.

m

* JlaHHble NOKA3LIBAIOT, HTO MOMHO NOMb30BATLCA YMPOLLEHHOM
ﬂnpm;maﬁ, He BbYHCAAA KBajapara otkJonenuft (mo A. B. Coxonosy,
. K. Axpomeiixo, B. H, Ilanduaosy, 1938).
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A mu__ 0,29.100 o
R e R TR G

0 ¥ Mpumep onpejeserHs AOCTOBEPHOCTH pAa3HHULI MEMY CPEJHHMH
? 3aTeJAMH  YPOXKas B PasaMYHBIX BapHawtax. B BererandoHHOM
‘onBiTe CpaBHHBaeTcA MAeiicTBHe pasubix yaoGpemnit (NPK u naposa) Ha
yp mﬂ nmenuuu [TosTropuocth G-KpaTHasn.

“:.* s B ta6a. 53 npuBeneHbl ypoxafi NIIEHHIB! NPH PasJHYHBIX BapHaH-

x: yaoOpeHHs H OTKJIOHEHHE OT CpeAHero.

Ta6aunmna 53
4.:'.:";"- - ¥poxaii nuweHHUH B Pa3HLIX BAPHAHTAX W NOBTOPHOCTSX
T H ero OTKJOHEHHEe 0T CpeaHero
NPK Hasoa
1 -';WPH““ ypowan (2) ot cpemnero ypouai (2) or cpeero
) (T)

1 10,25 —0,30 9,50 +0,53

2 11,00 +0,45 8,57 —0,40

3 10,34 —0.21 8,57 —0,40
a4 10,64 -+0,09 8,96 —0,41
"'-'-'*.1 5] 10,77 0,22 9,12 +0,15
X 206 ID 13 —0,42 9,60 +0,63
3 ”‘F?l M, (cpennee) = 1052 | S, = 1,69 M, (cpen)=897] S0,~2,52

.'.- h"

p'ﬁncrunepuﬂc*rh pasHuusl () BEUYHCAAKT no dopmyae:
[ F '* .

=6,02.

V 0,1484-0,212 0,064 0,2

|
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e b —U 1053 M9 1oss 1035
'::'E ... n E‘

s, & 035 035

A =4-014.
S Ty }*’E— ~ 245

- o sy 1253=E 1,253—40,52.
=T mn 6

e

e 5, 052 052
U AEEES YLk — 40,21,
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B stom onwsite pasuuua mexay sapunantamu (M; w M:) nocrosep-
Ha, Tak Kak KpHTepud ! (6,02) okasaaca OCoablle 3HAYCHHA KPHTEPHA
tabnuyHoro Fﬂpli 6 nmoeTopHOCTAX pasHbll 2,2).

MpuMep onpeneneHns AOCTOBEPHOCTH PA3HHIL MEXAY BAPHAHTAMM,
HocToBepHOCTb ONBITA C YY4ETOM KPHTEPHA [ MOMHO BHLIYHCAHTH NpH
CpaBHEHHH TNapHLIX BAPHAHTOB.

Bua nposened onbit no BAHAHHIO 00palOTKH CeMSH PHKH MHKpPO-
GaMH-CTHMYAATOPAMH HA pocT npopocTKoB. Cemena ObAM 3aMOYEHBI B
Bofe (KOHTPOJb) H B pa3pedeHHofi B 400 pas KyJAbTYPajabHOMN JKHIKOCTH
KyAbTYpE 426. Yuten cyxofi mec KopemlkoB y 4-CyTOYHBIX NpPOPOCTKOB.
B onuite 6uii0 10 nosropnocreit (mo 100 cemsim B Kaxupof) u cpaBHH-
BaJHCh MapHble BapHanTu (Tala. 54).

Ecan daxtuueckoe { paso Hau Gonbumie TaGAR4HOrO, TO Pa3HHIY
MEMLY CpaBHHBAEMbIMH CpPeAHHMH pasHbLIX BapHaHTOB, T. ¢. 2845
332, MOXKHO CYHTAThL CYWECTBEHHORN,

LA TaGawuwna 54

Cyxoit sec (B m2) xopewkos 100 npoOpPoOCTKOB PXKH W BHUHCACHHE
AOCTOBEPHOCTH DPAIHHUB MEXAY BapHAHTAMM

Cemena samoyenu
Nosrop- Pas-
H-:}mp B K¥ab- HOCTH a? BuiyHcaeHns
B BOAE | TYPAARHOR d
HHAKOCTH

239 385 +146 |21 416 | Xd? = 65038

1=
o | 240 | 357 [4108|11,664| (F 224676
& Crannapraas omubka:
3 | 27| 842 |+ 85] 725
. . : (2d)?
4 | 268 | 321 |+ 53] 2809| ¢, Sd) —
A Sy
5 | 22| 362 |+ 70| 4900 & =1)
6 | 268 | 310 |4 42| 1764
- 924676
7. | 348 | a12 |- 38| 1208{ i sl
8 258 | 35 |+ 98| 9,601 10-9
9 | 308 | 270 .|— 38| 1,444 =)/ 473=21.75.
10 359 | 305 |— 54| 2910 a4
i
Cyuma |2846 | 3320 474 65,038 | t ra6auunoe npH n=10- 1
. paBuo 2,1,
Cpennee ?34,5' 332 ‘ 4?,4, L[| b GakpHAcEROe == 2 17
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o
"Tj £ I'lpnutp onpeaencHus ownGKu ['nt}, TouHOCTH onwmta (m %) B cy-
[ECTBEHHOCTH DA3NOCTH MeXay cpemmmmu (HCP) MeTomoMm aucnep-
i!, _-H_hpnaom aHaawsa. IlpuMenan MeToj AHCMEPCHOHHOTO aHAJMH33, MOMKHO
|| YCTAHOBHTL CTENeHb BAMAHHA PAINHUHBIX (HAKTOPOB HA BapLHPOBAHHE
| WayHaeMoro NpH3HAKa, HANPHMED YPOXKas B MOJAEBOM ONBITE. ITO BApLH-
| poBaHHE 3aBHCHT: 1) OT H3MEHYHBOCTH YpOXaes Ha JeAfHKaX, KoTopas
 XapaxKTepH3yeTcd CyMMOA KBaApaTOB OTKJIOHEHHI NOAEAAHOYHBIX YpoO-
. skaeB (¢;) or cpeamero ypoxad mo onuity (M); 2) or u3MeHuHBOCTH
BAPHAHTOB H TNMOBTOPEHHH, KOTOpPaA XAPaKTEPH3yeTcA CYMMON KBagpaToB
| OTKJIOHEHHA CPEAHHX YPOXKaes MO BapHanTaM (Cz) WK OTKIOHEHHAMH NO
| nosTopeHHAM (c3) OT cpeaHero ypoxas mno onuty (M); 3) ot cayuafi-
o ownGoxk. CyMMy KBaapaToB caydafiHeX OWHGOK cOCTaBAAeT paa-
Th MeXJAy H3MEHYHBOCTBIO ofOmero ypomas H HIMEHYHBOCTBIO Ba-
'naa'ma # nostopeHuit (c).
- O6paGoTKa JaHHBIX ONKITA NO BJAHAHHK yAoOpeHHA Ha Ypomxa#n
'i~,-'; 10 i nmm npu 6-kpatHofl noBTopHOoCcTH npHBegena B TaGa. 55 u 56 m

TaGanna 55
Ypoxan numeHnub |
(B ke ¢ pensnkH naollansio 30 w?)
i —_—
S8 al
&= g =
REAA E"E E"""
L g e Y ¥ ¥s Y s | w | gaB| 23
R £28| 32
254 20
OER| OF

Wi . | 7.30] ‘821
NPK . . Tl 1095|110 1

\Hasos . . . .| 9,50
NPK+-nasos , | 11,40 10,73 1

44| 160| 777| 7.25] 760| 45,57
'34| 1064 | 1077 | 10,13 | 10,55 | 63.13
856| 912 950| 897| 5382
970| 937/ 1027| 1029| 61,74

N9

; v HH no no.-
.': DPHOCTAM
i .. .| 3845|3851 36,62 36,50 | 37,03| 37,15| LS = 224,26

annnmc BEIMHCEHHA TOYHOCTH ONBITA METOMAOM AHCNCPCHOHHOIO
g &nnaa CJeYIOUHH.
r. ;' ‘Haxoasat cpeanunit ypoxai s onsire:

Y 224,26
M= 0 el —934 k2 ¢ 1 nenauxs,

g

T
i

iy, PR

'“ _ 3

-
o

"'.-'...I:-'r" o]

! N — YHCAQ MOBTOPHOCTEH;
_- . K — 4HCT0 BapHAHTOB.
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Tabanuna 56

s Keaapati

ApHaAHT CYMMB

mfura y ¥ Y Y, y: ¥ | xaes mo ﬁu‘-
autaMm (5%

bes ymoGpennit | 53,29 67,04, 55,35 57,80 60,37| 52,56] 2076,62
NP . ... .. [105,006 IEI,G{Jr 106,92| 113,21| 115,99| 102,62 3985,40
Hasoa . . . . |90,25| 7344| 7344| 73,27| 83,17 90,25 2896,58
NPK4-nasoa , |130,00{115,13] 105,47| 94,09/ 87,80| 105,47 3811,83

Cymmbl  kBap-
paroBs no nos-
TOPEHHAM
P2 o, o, ., . |378,60|376,61| 341,18| 338,37| 347,33| 350,90 EZ&*=

=12770,44

OGosnauenud Yy, Ys H T. A — YPOXKAH MO MNOBTOPHOCTAM,
S —cyMma ypoiaes no papnakTaMm, P — cyMMma YpOMXKAaEB Mo MOBTOP-
HOCTAM,

Zy*=378,6+376,6 341,184 338,37+ 347,33+ 350,90=2132,99 (cymma
KBAJIPATOB BCEX MOACJAHOMHBIX YPOMaen).
EP’=33,45*+33,512+35,522+36,5515I +37,0324+37,152=8386,03  (cymma
KBaJpaToOB YPOXKAEB MO BCEM MOBTOPHOCTAM).

Onpeaenenne KoppekTHpyiomero daktopa, oboanavennoro Gykpoit T:

Y(S)2
(S) _224,26322“95.52

= o
n-R 6-4

¢,=Ly?—T=213299—-209552=237,47 (obuiee BapbHpPOBaHHE MO OMBITY).

Tp? ~ 8386,03

Co= e —T= 1 =2095,52=0,98 (eapbHpOBaHHE MO BapHaHTaM).
rS81 1277

i L+Tzw—2mﬁ,52=ﬂi,ﬂﬂ (BapbupOBaHHE 1O TMOBTO-
n

PEHHAM),

c=3747—(0,98+432,89) =3,6 (cayyaiinoe BapbHpoBanHe);

Onpeaenenne ownOKkn onsita (m):

¢ 3,6 RWCRE
L —_—— 0 = ;
I/ﬂ (#—1)(n—1) ‘/5.3.5 Y 0,04 =02 xz ¢ 1 peasuku
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i -I.I-r'l_:;- >
 Onpenenente nokasateas tounoct onwita (m%b):

, m-100 20
i r',:.- i .._.E [4 s
= e M 9'34 s
- Onpenenenne manmeHblleil cymecrnennoft pasnoctu (HCPogs).
v HCPU,EE =md-r1,
. rae: m— ownbka onnira (0,2);

d— noctosunblii kosddumuent (y 2=141):
{ — KpuTepHil jocToBepHOCTH H3 TaGauusl npu (n - k—1).

HCP ,95=02-1,41-2,1=0,59 k2 c 1 neasHku.
N  HCPys npumepHo papHa yTpoenHoit owmxGKe onuita m=(02:3=
%’;?-DEH K2).
.-'.-'. :;, - Cyxpgenue 0 TOYHOCTH H JOCTOBEPHOCTH OMNBITA: ONBT TOHYEH, EC/H
 nmokasateab TouHocTH Mm% He npeswiuraer 5%.

'Jr ~ Pasnuua wmexay BapuauTaMu JOCTOBEpHA, €CJH OHA paBHA HJH
;ﬁﬂ.ubme anavennss HCP,g;. B wawem onsite npuGaska ypoxasn

npu yao6penun aeanauok NPK cocrasasna 10,55—7,60=2,95, npn yao6-

. penun  Haposom 8,97—7.60=137, npu }'ﬂﬂﬁpEHHH cmechio  NPK

llanuaa 10,29—7,60=2,69. Bce noayuennnie npuGaBKH Yypomas GoJl-

UIe 3HaueHHA H{.‘Pu,“—ﬂﬁg c/eoBaTe/bHO, OHH AOCTOBEPHBI.

.-.;, ~ TpHmep HaxoxpeHHa cpenueit B papuauuoHHom paay. [Laa Haxom-
IeHHA CTATHCTHYECKH JAOCTOBepHo# cpefHeill H3 OoJbllloro 4WHCAAa H3Me-

| PeHHil MOAB3YIOTCA METOJOM BAPHALHOHHBIX PALOB.

9 Hamepenne aaunel KopemwlkoB y 21 MpopoCUWIEro CEMEHH NIISHHIL

}-,'gann crepyoutie pesyastatel (B ca): 1,6; 2,0; 1,2 30; 2,2; 36; 3.8;

12 26 22.03,2:5,0; 40; 2.0 2.8; 3,2 42 EIZI 3.4; 2,0.

".,.- | TaGanuma 57

g ] ..

! ;.Lr Facnpe,u;enenne uHdp AJHHB KOPEWKOB M0 BapHAIHOHHOMY pPALY

L I1-||'l
.I- Fa T

= i
i = .--;.E\'.'"-'-.'I-I o

k| gE L g 7| 8 2
Lt | : ag | gt | &
- g e = Ez E o 8
figE | -8S | gs | R
§ - = = = e, 3]
8% | BEE | s 23 | 85E | 2a
ol En. :l‘an ﬁg 'E., IEE- .':?’Em = = *E_
12 2 5 ESie g2 . +5 | 10
.14 - i el 34 1 L6 |+ 6
1,6 1 gl s 3.6 1 e 7o DR
1.8 2 ol S 3.8 1 W G
20 4 BX G 4,0 1 19 |49
22 9 ad e 4.2 2 10 | 420
Ny 24 - +1 | 40 14 - +11 | 4+ 0
= 26 1 42 [0 4.6 o +12 | +0
B 238 1 S 48 i 18" €8
B 30 L 3 14 5.0 1 14 | +14

B



dopmysa 409 HAXOKACHHA HeKoMoll cpefHell apupMeTHULCKOI:
x=A+b,

rae: A — npumepnan cpeauas apudMeTHYecKas, B3ATas NPOH3-
BoabHO (B mausoM npumepe 2,2);
b — nonpapka aas nepexofia OT cpeaHell ycaosHOW apudme-
THYeCKON K HcKoMOff cpeanel apudmeTHueckof,
b}
P i
n

i — uHTepBan B pAgy, paeuwit 0,2;

f—uacTota BCTPeYaeMOCTH KaXKAOro HaMepenns;

@ — YC/AOBHbE OTKAOHEHHA; NPH NOKAa3aHMAX HHUKe CpeHero
BeJHUHHA OTpHUATeaBHAs (—), BHe cpeiHero — noJo-
KHTeAbHAA (+);

M— KOJHYECTBO H3IMepeHui.

57
Yfa =57;6=02 - = —05% x = 224054 = 2,74.

Cpeansas, naufonee peposiTHas AJAHHA KopHell AAd AanHoro oGpas-
la ceMAH OKasanach 2,7 c¢a, Toraa Kak cpeansis apudmernueckas Owbia
Gul pasHoil 2,3.
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Konocos H. M. Iloraotutensnan NeATeAbHOCTh KOPHEBLIX CH-
crem pacrennit. Han. AH CCCP, 1962.
oporyenko H. H. Conmepmaume u meronn onpeaeseHHs BH-
TAMHHOB B KOpMOBHIX Apoxkax. HMaa. llenTpanshoro HH-Ta TeXHHYe-
ckoff HEpoOpMANHA H 3KOHOMHYECKHX HCCAefOBaHWil no Jecuoil, GyMax-
HOft H nepesocolaenouHolt npomuiuaerHocTH, 1963
Korenep B. B. 3nauenne mMukpodI0pbl moussl B MepeapHiKe-
HHH H YCBOEHHH l:]:-ncﬁupa pacTeHHAMH TPH €ro O4YaroBOoM BHECEHHH
if;gguﬂnm P%#). Has. Monnasckoro d¢uanasa AH CCCP, Ne 1 (21),
Korener B. B, CaGeabuuxosa B. H. Bauanue Gaxrtepil,
MHHEPAAHIYIOUIHX OpraHHYyeckHe coelnHeHHA dQocdopa, na ycBoeHHe ero

?gascgﬁuunhm. Hss. Moanasckoro duanana AH CCCP, Ne | (21),

Kodanosa H. I. Merox neperuHoro orGopa MHKpoGOB-Npo-
AYLUEHTOB — cTHMYAATOpoR pocta. B c¢0. ¢llouBennass W cenbcKOXO3Ai-
cTBeHHana MukpoGuomornas». Mag. AH VaCCP, 1963.

Kpacuapnunkor H. A Onpenenurens Gakrepuil u akTHHOMH-
neros, Hax. AH CCCP, M—JI., 1949

Kpacuasuukos H. A. Vceoenne KopusiMmu pactemnii npo-
AYKTOB MH3HemesaTeabHocTH MHKpoGos. JIAH CCCP, Ne 5, 1951.

Kpacuasuukos H. A. O 3HayeHHHM NOYBEHHEIX MHKPOOpra-
HH3MOB B nHTauun pacrednii. eMukpobuonoras», 1. XXVI, sun. 6, 1957.

Kpacuaesunkos H. A, MukpoopranusMel TouBH H BEICHIHE
pacrenna. Hag. AH CCCP, 1958.

Kpacuasuunkos H. A Banguse nouseHHBIX Muuﬁungpraﬂﬂa-
MOB Ha pocT H ypomafHocTh pacTeHHA. <«Becruuk MIV», Ne 3, 1962,

Kpacuawvunkos H. A, Jleonor H H, Kopeunsako A.H.
H ap. OpanmeBne AaKTHHOMHUETHI KAk CTHMYJAATOPH B MOAKOPMKE
nran. MukpoGroaorns, v. XXXI, sun. 4, 1962

Kpecannp JI. . DnudutHas ¥ KopHepas Mukpodaopa HeKo-
TOPLIX 3epPHOBHX H OBOWHBIX KyabTyp. B k. «Mukpoopraumamst u pa-
crenus», eoin. 1. Man. AH Jlatsufickofi CCP, 1964.

I{l etToeHy B. JI. Ocwosbl GHOXHMHH pacTenuii. «Beicmias mko-
o .

Kpokep B. u Eaggrnn JI. ®u3anonorna cemsau. Hanp.-so muo-
CTPanHORN .mrrepa-r%u. 1955.

Kpyraos 0. B, Bananne (opMu asora Ha B3aHMOOTHOMIEHHS
Mexy OakTepuaMH M pacTeHHamu. Blonn. mnayuno-texmuueckoil undop-
MaNHH MO ceabCKoXoasficTBeHHON MHKpoGHomoruu, Ne 7, 1960.

Kpyraos IO. B, Cuporta JI. B. Bausnue xKopHeBofl MHKPO-
tparoput Ha nocrynaenue ¢ocdopa B pacrenne. Tp. Hu-ta muxpobuo.ao-
ran AH CCCP, t. XI, 1961.

Kyaukosckaa O. K. O HoBOM NCHXPOTONEpPaHTHOM BO3GYAM-
Tene nextHHoBoro Gpoxenus Clostridium pskovianum. «Muxpo6rono-
rifi», T. 37, sum. 2, 1963.

Kl}:lpcaﬂna A. JI. Tpaucnopr OpraHHYecKHX BeUIECTB B pacre-
nnax. Has. AH CCCP, cep, Guoa.,, N 1, 1967.

Kypcanos A. JI, 3anpometror M. H. AxcopGupyiouasn
cnocofHOCTE NPOTONJAasMul Kak hakTop, Onpelessionnii nepeasHiKenne
a30THCTHX BemectB B pactrennn. JAH CCCP, sun. XIII 1951,

Kypcaunosn A. Jl., Kpwkxosa H, Cexenxo . Ancop6-

UHA OPraHHvecKHX BeIeCTB H e¢ CBA3b ¢ AbXanuweM y pacrennii. Buo-
XuMug, T. 12 umn 5, 1948,

226 n



0 Jlasapesa H M. Bansise cnoHTaHHBIX KAyGeHbKOBHX GakTe-
.| puiit Ha s@dexkTusHocts HHTparuna. Tp. BHHH censckoxossitctsensoi
| mMuspoGHOMOrHH, T. XV, 1958

¢ JleGen K. dunduraas mukpodpaopa pactennii. ¢Ceapckoe Xo-
. asiicTBo 3a pybemom», Ne B, 1967.

. Jlwokosa JI. A Bansnue HHKOTHHOBOM KHCJOTH Ha POCT H YpO-
f‘;.ﬂkaﬁ HEKOTOPBLIX OBOUIHBIX pacTednit. «Pusdonorus pacreHns», T. 5,
. Ne 1, 1958

;}};bﬁﬁEMaxa posa M. M. Muxpobuonorns cunoca. CeabX03H3ZAT,
:'l-f-, > f
’I’ Manswk C. T, 3akpesckasn JIl. B. IoaGop nap aas
" CKpeluBaHHA Mo (H3HOJOrHUECKOR Pa3HOKAYECTBEHHOCTH CaMOOMBLIEH-
| HBIX JHHHA KYKYpysh. «BecThHK ceabcKoxosaficTenHo# Havkm». Ne 10,
~ 1966.

-I.,}tj Mauxkos . ®., Manswk C. I. O poan @uaHOJOrHUECKH
| AKTHBHEIX BEILECTB THNA $HTD[‘UPMHIIUH H BHTAMHHOB B HB/JEHHAX re-
 Teposnca y KyKypyss. e®usHosorns pacremuii», T. 8, Bun. 1, 1961.
Ii i':r'r_ Meficeas M. H. OcoGesHocTH aKTHBHPYIOUIEro AeHCTBHA HHKO-
' THHOBOA KHCAOTH Ha MHKpoGHYylo xaerky. JJAH CCCP, r. 58, No 1, 1947.
8 Meidicear M. H, Measegena I. A. JlerydecTs HeKoTO-
" PHIX BHTAMHHOB M BO3MOKHOCTE HX HCNOJBL3OBAHHA MHKPOOPraHH3MaMH
i3 Bosayxa. «Buoxumun», Ne 12, sun, 4, 1947.

| Mejficear M. H, NTomMomnunkosa H, A. Ipocroii MHKpo-
p.:mnmecuaﬁ MeTON olpelejeHHs nupnaokcuHa (putamusa Bg).
. «bHoxmmus», 1. 17, Bum. 5, 1952,

. Mexpayne B. A BausiHHe KopHeBHIX BhIIEJNCHHHA MHOro/IeT-
'i_‘i!;.a JIYTOBHIX TpaB Ha pasBHTHe KayOeHbkoBwix OGaktepuit. B xku. «Muk-
'\ poopranmamel H pacrenus». Man. AH Jlateuiickoit CCP, 1963.

" Meanskymonsa T. A lllrammoBuie 0cOGEHHOCTH KAYGEHBKOBHIX
| LOaKTepuil, BhIAGJAEHHBIX N3 pasHeIX copros mouepusl. Mas. AH CCCP,
aicep. Guon., Ne 5, 1957. -

.f‘% Meraunuxkuin Jl. B. Buoxumnsa ma crpawe ypoxas. «Haykan,

| .L{' ho,

© Mewkos H. B, Banduwe KOpHeBEIX BBIZeNeHHil ropoxa H Ky-
;ﬁ: Pyabl Ha paspuTHe a30TOGAKTEPA H HEKOTOPHIX APYFHX MOYBEHHbLIX
| MuKpoGos. «MukpoGuoaorusis, 1, XIX, swm. 2, 1950.

. Muuxesnu H. E. Bakrepun rpynnsl KHIUEYHON MaNOMKH Kak
CRHHTAPHO-NIOKA3ATENbHEIC MHKpoOpranuamul. Mearus, 1949.

' Murpodauosa K. C. K sonpocy 06 -ypomailHHX KayecTBax
cceman. Joknaaum TCXA, smn. VIII, 1949,

'\ Muxaaesa B. B. Cuares puramunos Bs; u Bs HCTHHHBMH He-
HHTpHOuUEpYomuM Gaktepuamu. doksaasl BACXHHJ, ewn. 12, 1959.
" Muxaaesa B. B, Jlynagosa H. B. O cosmeuennn
| CHOHCTB aMMOHH(HKAUHH W ASHHTPH(DHKALHH Y HCTHHHBIX ACHATPH(H-
uHpyionyix  Gaktepuii. B k. «Pojib MHKPOOPraHH3MOB B MA0AOPOLHM
S NouBk W nopblmednH shideKTHBHOCTH yAoGpenuit», «Komoc», 1964.

!l Muxanesa B. B, Cumupunos & E, Typcyuxon-
Maes A C, 3axaposa C. H Hexoropse KopHeBhie GakTepHs
KaK aHTaromHCTHl  (QHTONATOreHHBLIX rpHbOB. <¢ArpoGuosorus», Ne |,

. Mupwycrun E. H. Hocruxkenns B 06AacTH MOYBEHHOM MHKpO-
1010riH. e[louBoBefennes, Ne 11, 1957

el Munuwycrun E. H. dochopobaktepun u ero spdekTHBHOCTD.
,-;: TCXA, suin. 4, 1967,

Ty I
P

227



Mumyerun E. H, Mpokowmen B. H. Hasenenne cocra-
Ba [OYBeHHON MHKpo(QJOpel B pe3yabTarTeé AJMHTEJALHOrO MNPHMEHEHHA
yro6pennii. eMukpobuoaorus», 1. XVIIL, sein. 1, 1949.

Mumyctun E. H, Tpucsarcenin JL. A, MukpoOul H sep-
Ho. Hap. AH CCCP, 1963.

Mumyetrun E H, Uuasnukosa B. H. Bronornyeckas
dmkcauus armocdeproro asora. «Hayka», 1968.

Mosuan H. A K usyyesdio BHAOBOrO COCTaBa MHKpPOQMIOpHI,
MHHepaau3ylomeil neperHoil. Do, HaydHO-TEXHHYECKOH HH(pOPMAlHH
Mo ceabcKoXo3sfcTenHoil mMukpoGHonoran, Ne 2, 1956.

Mocoaos HU. B, Jlammuua A. H. AMHHOKHCIAOTHBIH CO-
CTAB MACOKH H JHCTHEB KYKYPY3bl NpPH Pas3fHUHBIX YCJAOBHAX NHTAHHA
azotoM u Qocdopom. «duanonorns pacresnit», 1. II, swin. 1, 1964.

Mocoaoe HU. B, Mocoaosa JI. B. Hdeficreie ruG0Gepesin-
HA HA pOCT H Eaauume ceabcKoXoasicreennsix kyastyp. Has. AH CCCP,
cep. Guoa., Ne 4, 1939,

Mocoaos H. B, Pemne E. X, AneKkcaHApPOB-
ckaa B. A. O B3auMOOTHOLIEHHAX BbICLIErO PACTEHHS H MHKpoOpra-
nu3Mmos. «ArpoGuonorua», Ne 3, 1959. |

Mypomues I C. K sonpocy o0 HCNo/ib30oBaHHH BOAHOHEpACT-
popHMBIX GochaTor noupenssiMu MuxkpobGamu. Jdoknaam BACXHHJI,
Bbin. 5, 1955.

Haymosa A, H. Munepanusauna ¢ochopopranuyecknx coe-
nuHeHuit pusocdepHbiMH H nouBeHHuIMH OGakrtepusimu. Tp. Mu-ta mukpo-
ouonorun AH CCCP, swin, XI, 1961.

Haymosa A. H, Muwyctun E. H, Mapbenko B. M.
Ilpupopa pneificteusa GakTepHadblbix yjaoGpenuit (asorobakrepuua, (oc-
dopoGakTepuna) Ha cejbckoxoasiicrennsie pacreuns. HMas. AH CCCP,
cep. Onom., Ne 5, 1962.

Hesrosopos JI. A, MGparumos L. H. I[losuiuense no-
JAeBOfl BCXOXKeCcTH ceMad XJgonuatTHuka. B kH. «DHojormueckie ocHOBbI
NOBBIIEHHA KAYECTBA CEMAH CeAbCKOXO3RICTBeHHBIX pacrenuits. «Hay-
Ka», 1964.

Hukuruuna E, T. Mukoauruueckne GakTepHH H BO3MOMKHOCTbL
Hcnoab3oBauua HX B OopbOe c (y3apHOSHbIM YBAAAaHHEeM KapTtodenas.
Tp. Hu-ta mukpoGuonorun ® Bupyconorin AH Kazsaxckoit CCP, 1. 11,
1958.

Hoeunxosa A T, Hpryranosa JI. Jl. O6pasosaune rerepo-
AVKCHHA MOYBEHHBIMH MHKpoopranusamamu. <«MukpoGuogornss, T1. 35,
Buin. 4, 1966.

Hosukosa H. C. DBaxrepuansuan ¢uopa nafg3eMHbIX OpraHos
pacrennit. Man. AH YCCP, 1963.

Hosuukasa 1. E. Boifenenne pacTeHHAMH MHHEpadAbHBIX Op-
raHHyecknx seulects. Tesucnl | Beecowsuoro cosemanns duamogoriue-
CKHX ocHoB QopmupoBaHMA pacTHTEAbHBIX coobuiects. «Haykas», 1965.

Hosoreasnos H. B, Exos H. C. O suaenenun ¢QuTOH-
IHAHBIX BEIIECTB 3€PHAMM 3JAKOBHIX KyAbTyp. B Ku. «DHTOHUMAB H HX
poab B npupofe». HMan. JITY, 1957.

O6pasunosa A. A, O poau azoroGakrtepa B (ocdopHOM NHTA-
Hith pacTennii. Tp. Hu-ta  ¢uanonsoruu pacrenuit CCCP, 1. VI, Buin. 2, 1949,

O6paangosa A A, Ilerpenxko M B, Kaumes-
cKan . C. VYvuactue MHKpPOOPraHHamMoB pH3ocdepsl B NHTAHHH M
A3BHTHH CeJbCKOXO3AHCTBEHHBIX acTeHHH Ha MOUIHOM HEPHO3CME.

p. Hu-ta mukpoGuosorun AH CCCP, ewmn. XI, 1961.

228



Opuyapos K. E. 3navenie BHTAMHHOB B MH3HEAEATeLHOCTH
pnﬂeum‘i cnexH cospemennofi 6monoruu», T. 36, Bmmn. 3 (6), 1953.
~ Ospuapor K. E Poas sATaMHHOB B KH3HM pacTenui. Han.
* " AH CCCP, 1958.
anapuﬂ K. E. Buramuuw pacrennii. «Konoc», 1964.

Opuapos K. E, Kusunosa E. I PasHOKauecTBEHHOCTB
CeMAH H NPOAYKTHBHOCTE pacrenuil. «Koaocs, 1966,

R Oaunpoea E. H. MukpoGuojornyeckne MeTojhl onpeieneHis
- paramuios. Hag, AH CCCP, 1959,

K Okcenrban ¥. I. IMousennsie tanpmﬁamue GakTepHH M 3a-
b Go/ieBaHHA CeJBLCKOXO3ANCTBEHHBIX pPAaCTeHHH. cO. «Muxpobuonorns
© Ha cayxbe ceabckoro Xxossficrar. Cenbxoarus, 1959.

~ Ocaeaxun O, C. Hcnonp3obaHHe MHKPOOPraHH3IMOB s M0-
' BBIEHHA YpOXKasa H KayecTBa 3eJeHON NOAKOPMKH NPH ee THAPONOH-
c HOM BhipamuBanun., Aptopedepar muccepraunu. JI., 1968.

Ocrposckaa A. K. O pefictean MeAH W TreTepoayxkcHHa Ha
. npopacranne cemsad, «®H3amoJorus pactenuits, T. 3, Bunm. 1, 1956.

; [MTepern . I'. 3xauenne HOpPMaJNLHOM MHKpﬂtb.fmpH aas opra-
 HH3Ma uegosexa. Mejarua, 1955.

i [Terpenko M. b. Mukpodaopa puszochepn raprodens H BJIHA-
. HHE ee Ha Pa3BHTHE at:TEHHﬁ Tp. ¥kpaunckoro HHH osomesoncrea w
’K&pmc[:e:m 1. IV, 1958

. Mukosckan P, U MobGuan3sauusa QochaTop B NovusBe B CBA3H C
| JKH3HEeJesITe/BHOCTBIO HEKOTOPHIX BHIOB MHKPOGOB. «MHKpPOGHOMOrHAY,
- 1. XVII, Buim. 5, 1948.

mﬁanunnnauquu H. M. T'pubuas d¢aopa rpy6uix xopmos. Kues,

L
" "
TS

[Topxbanoasckas O. I, Mupsoesa B, A. Mukpodaopa
- NUIeHHYHOrQ 3epHa H ee HIMEeHeHHe MoJd BAHAHHEM BJAXKHOCTH H TeMMe-
ﬁpa'rypﬂ Tp. BHHUH 3epua, 1955.

[Moaskos M. M, TTonos B. H. OcoGennHocTd AefCTBHA XHMH-
~ MECKHX Npenapatos Ha BO3GYAHTeNd BHATA XJAONYATHHKA. «XHMHA B
. CeabcKOM Xoastficteer, T. IV, Ne 9, 1966.

_‘. HNoasimckasn JI. A, Hocos A K, Opuapor K. E. 3naye-
'~ HHEe BHTaMHHOB BO B3aHMOOTHOLIEHHHX pHﬂTE[[Hf! H TMOYBEHHBIX MHKpO-
% Jraunaunﬂ B ¢0. «MukpoopranuaMel B ceabcKoM Xoagiicrses. Haa.

'} [lonosa T. E. Kopuesaa muxpodiopa BHHOrpaga Ha cepo3dem-
0 HBIX H JayroBeix moysax YaOexucrana. JJAH YsCCP, Ne 5, 1954.
L [Tonosa T. E. O Bausiuun MHKPOOPraHH3MOB Enpﬂem}ﬁ 30HbI

; Egguanmxa Ha ero passutue. Hsp. AH CCCP, cep. Guoa., Ne 4,
5

rl

Mpukananos H. B. Hosue npeacrasiesns o cufe pocra ceMmsii.

A "B ¢6. «Hayunble BOMpocH CeMEHOBOACTBA, CEMEHOBEAGHHS H KOHTPOMb-
- Ho-cemenHoro xena». Kues, 1962

[Tpouun B. A, Ypoxaii m kopMOBOE IOCTOHHCTBO HEKOTOPHIX
~ OAHOJETHHX KOPMOBHIX KY/JBTYD B CBSSH C YCAOBHSAMH Pa3BHTHA NpH-
lﬂpHEHﬂ-ﬁ mukpotaopsl. Astopedepat mmcceprammm. M., 1965,
Hpaunwunkos JI. H Asor B Xusau pacrenuit m B 3emaege-
_'_- ‘ﬂHH Han. AH CCCP, 1945. -

S Pakntun 10. B, [TpoGaema crumyasiun pacreHuit B CBA3H ¢ 3a-

| layaMH CeabCKOro Xoasficrsa. «ycnexn cOBpeMeHHofl GHoJorHH», T. 36,
Buin, 3(6), 1953.
‘13' 229

--I II-
L]
'II

L |:|



Pakutun lO. @, Opuapos K, E. Bauanue ageHuHa W HHKO-
THHOBOI KHCAOTH Ha pocT # maogowouenne xmonuaruuxa. JJAH CCCP,

T. 99, M B, 1948, ;
Parnep E. U. Tlutanne pacteHnfi W npHMeHenHe ya0OpeHHH.

Hsa. AH CCCP, 1955. _

Paruep E. U, Axumougnuna T. A, Camoiinora C. A
- O HOBOM 3BéHE B CHCTEMe NMHTaHHA TPAR B CBA3H C 3anave pE[‘}'.FIHKD-
paHusi MHKPOGHOro coctasa B pusocdepe KyabTypHoro pactenusa. JAH
CCCP, r. XCI, N¢ 2, 1953.

Parnep E. H., loGpoxortosa H. H O sosmoxuoli poan
BHTAMHHOB, NPOAYUHPYEMEIX MOYBEHHHIMH MHKDOOPraHH3MaMH, B KOp-
HeBOM THTaHuH pacrenufi. ®HaHosorua pactenuil, T. 3, Bum. 2, 1956,

Patunep I:P H., Koaocogs M. H. Kopresoe nutanne pacreHun
i HOBHe MeToAsl ero Hccaemosanus. <[lpupoma», Ne 10, 1964,

Pemne E. X. Hayuenne ponn xopHepofi MHKpOQJIOpDHEl B MHTAHHH
lfgﬁc;ewﬁ HAa MpOCTePHJH30BAHHBEIX cybcrparax. «ArpoGuonoruss», Ne 4,

Pemne E. X. Bauanne xopHeBoH MHKpPoQJOpH Ha POCT H passu-
tHe pacrenuit. Tp. Mu-ra muxpo6nonoran AH CCCP, sumn, XI, 1961.

Pemne E. X, Kaartarosa O. I Bausnme KopHeBoH MHBKPO-
haopsl Ha AKTHBHOCTb (DH3HOJOrHYECKHX TMPOMECCOB B pacTeHHAX.
¢Arpo6uoaoruas, Ne 6, 1962,

Pemne E. X. ww Kaanrarosa O. I'. Banfiuse KopHEeBHX MHK-
POOPraHH3MOB Ha Pa3BHTHE H NMOYBEHHOE NMHTaHHe pacTeHui. «Arpobuo-
aAoruss, Ne b, IEE£

Poxurtckuit I1. &. Buosornueckas cratHeruka. M., 1964. :

b Py6un B. A. Kypc dusuonornn pacrenuii. «Beicmas wxonay,
1961.

Puxkosa A. C. MeToinka OTAHYHA KIYOGEHBKOBHX OAKTCpHE OT
Pseudomonas radiobacter. B ¢6. «®uTonuuas o HX poas B NPHpoe».
Han. JITY, 1957.

Cabuunuu [O. A OduanonorHyeckue oCHOBH MHTAHHA PACTeHHIL.
Han. AH CCCP, 1955.

Capunos B. I'' Kaporun. Han. AH YCCP, 1948.

Cansgen P. K. O mexauuame NOIIOMIEHHA BeUIECTB KOPHAMH pa-
CTeHHH. «PH3HOJOrHA pacrenufis, T. 12, sun. 4, 1965,

Camuesnu C. A. O pausiHMH YCI0BHIl BHelIHe#i cpeas! Ha B3an-
MOOTHOLICHHA MeXAYy MHKPOOPraHH3MaMH MOYBHl H BBICUIHMH pacTe-
HusaMu, Tp. Hu-ra mukpoGuonorus AH CCCP, smn. XI, 1961,

Camnenny C. A, AxkTHBHble BHEJCHHA KOPHERA pacTeHult W HX
aHavenue. «Pu3HoNMOrHA pacTenuii», T. 12, Bun. 5, 1965.

Camnesnu C. A, u Bopucosa B, H [lefictsne yaoGpennii
Ha TPHKOPHEBYIO MHKpO(QJIOpY o3uMofi muweHnus. «MukpobHoNOrHAS,
T. XXX, Bumn. 6, 1961.

Hﬂmﬂﬂa gﬁu ::! ;IH'EEEI HI;. C. Muxpodaopa pnauccpegu MBPE Gnaropof-
B CBAi3H C BHECEHHeM YHIoGpeHuil,
AHCCePTALHH. Eﬁunﬂcﬁ. 1965, YROPPEIOL, ropediesny
aodo C. ETOA nepBHYHOro otbopa MHKpoGOB-CTH
npu nomouts Chlorella, {ﬁﬁﬂ?pﬂﬁﬂﬂ.nurﬂﬂw. 1I'lI 39, EIHPTL B, IQEE?FMWPM

Canoxunkos I H, Bpounmreiin-ITonosa H. A, Kpa-
coeckana T. A, Maesckaa A. H Konnuecreensoe onpeaenedne
OCHOBHLIX KapOTHHOHAOB 3e/eHOTO JHCTa ¢ MOMOWBIO GyMaiKHON Xpo-
mMatorpaduu. «PH3HoNOrHA pacTenuii», T. 3, Buin. 5, 1956,

230



Carkaudd¢ Ix. . [lornomenns smnepanbHLIX conef pacre-
HHAMH (nepeson ¢ aurd). «Mnps, 1964

Cemuxartopa O. A, Yynanosckana M. B, Manomerpuue-
| CcKHMe MeTOAH HIyYeHHA IHXaHHA H (OTOCHHTE3a PpACTEHHA. ¢Hay-
L Ka», 1965.

TR Cxpopuos C. C. Hekotope aanuuie o coctase H OHojoruqe-
. cxolt ponm neTyunx oprammueckux swigesennii (duronunnos). B c6. «Pu-
TOHLHAH B mHapoasom Xoasafictses. Kues, 1964.

Cmaaunfi B. T. OGpa3opanne OHONOrHUECKH AKTHBHBIX BeulecTB
Gaktepuamu  pusochepu nuwennusl. Tp. Hu-ta MuxpobGHONOTHA
CCCP, pumn. XI, 1961.

Cmaanf B. T. Hakonaeune suramunos (HHKOTHHOBOH H MaHTO-
' TeHoBOH KiCJOT) B puaucq:-e&a ozumofl nmennnsl, MikpoGionoriyHui
* Kypuaa, T. XXVI, Buin. 6, 1964.

RUT Cmaanit B.T.,, Bepmwmosa O. H. O6pasosanne retepoaykcHHa

?gs;ryﬂb'r}rpax asotobaktepa. eMugpoGuosorna», 7. XXVI, Bmm §,

. Copoxumna T. A. TlpuoGpeTerne natoremubx cpoiicTB wWITAMMa-

L MH Ps. ?]uurescens B KopHeBoit cHcreme kok-carmsa. Tp. BHHH cean-

" ckoxoasiicteennofi mukpotBuonoran, 1. XV, 1958

Copoxuna T. A. Hayuenne Muxpodaops ceMAH H KOpPHEBOH

. pHCTeMBl KOK-carbida M ee BAufAHHe Ha pocT pacreduit. Astopedepat

© nmmccepramnu. M., 1960.

it Tapuruma Jl. [1. Hecaeaopanue MHKpOQAOPE KOPMOB H BJHA-

" HHe 370l MEKpo(IOpH HA MHKpofAopy Moaoka. BectHuxk GakTepHoaoro-
. arponomuueckofi cranumu, Ne 24, 1926

e Crapmruna JI. Il. AuruGnornueckne csoiictea Ps. [luorescens

. liquefaciens. «MukpoGuoaorusns, r. XXV, suin. 6, 1956.

il Croen K. I, Mamapos Il. T, Benues H. B. Xpomaro-

. rpaduuecknit aHanH3a caxapos H cBOGOAHBIX AMHHOKHCAOT NACOKH BH-

. HorpagHofi M03bl. «PuanoaorHA pacreHmits, T. 6, Bum. 4, 1959.

1 Crpora H. I K Bonpocy o pa3zHoxavecTBeHHOCTH ceMSH H Me-

' Toldax ee OLEHKH. ? VKpaHHCKOro MH-TA pacTeHHEeBONCTBA, CeJeKIHH

I

"":j reetku uMm. B. 5. KOpsesa, 1. 7, 1962.

. Crtpoma H. Ob6uee cemeHoBegeHHEe MOJAEBHX KyabTyp. «Ko-
. noc», 1966.

b Tapacenko M. T. Bausnnre peryasropos pocra (pocroBmiX Be-
r il Ilillg.l;!ﬁ?u} HA YKOpPeHeHHe YepeHKOR BHIIHH H cauBw, Map. TCXA N 4,
Tokun B. I1. ®uronuuast. Fockyastnpoceernanar, 1952,
T Tykeft I. Peryastopsl pocta pacTeHHii B CeJbCKOM Xo3snficTBe.
! “--Ha.n-m: HHOCTpaHHON autepatypsl, 1958,

= TynaGaes B. JI. Bauauwe cdocdoppactsopaomux Gaxrepu,

. BhIeqeHHbIX H3 nous Camapkauickofi oGndacTd, Ha YpomKafHOCTH XJ0M-
. uatHHKa. TesHCH KOH()epeHUHH N0 BONPOCAM CENLCKOXOANCTBEHHON Mou-
.~ BeHHoRl MuKpoOwoaornu. Tamkenr, 1961,
it Tynaiixosa K. [1. Pons Gakrepmit THna paamoGakrepa B KOp-
| HeBOM NHTAHHM pactennfi. «ArpoGuoaoruas, Ne |, 1958
i Typeukasn P. X. Merog onpenenenust axTHBHOCTH DOCTOBBIX
- BenlecTB nmo KopHeoGpasopamuio, JIAH CCCP, t. 57, Ne 3, 1947.

il Typenxasa P. X. Bausane o6paGOTKH POCTOBHIMH BellecTBAMH

: ' paccajnl OBOMHHIX pacTemHit Ha HX AanbHEAUuMf poct u pa )
| ' JAAH CCCP, 7. XI, N2 6, 1948. P Pa3BHTHE

i ol

231



Typeuxkan P. X. OHIROAOrHA JEHCTBHA CTHMY/NATOPOB pOCTA
NpH Pa3MHOMEHHH pacTeHnil wepeHkamu. «¥Ycnexu copBpeMeHHOR OHoJO-
rau», T. 40, Ne 1, 1955.

Typenkas P. X. ®usnonornda xopreoGpa3oBaHHf Y UYEPeHKOB
H cTHMyaatopu pocra. Maa. AH CCCP, 1961.

Typeyuxoamxaes A Pacnpocrpanenne OGakTepHi — aHTaro-
HEEEGB ¢dy3apuma — B kKopHeBoii chcreme abHa. JIAH ¥3CCP, e 9,
196oa.

Tepuna B. A, O 3umHeMm passaTHH noyexk. PH3HOAOTHSA pacTe-
HHl, T. V, BBin. 2, 1958.

YubGpeitr B. B, ByppucP. X, Wraydpdep Ox. . Ma-
HOMETPHYECKHE METObl H3YHUCHHHA TKaHeBOTO oOMeHa. HSH'H‘D HHDCTPEI‘[*
Hoft auTepatypni, 1951,

®enopor M. B, Henomuayes B. ®. Ocuosnsie thopmsl
pusochepubix OGakTepuil KJesepa M HX KOJHYECTBEHHOE COJAEPIKAHHE B
pH3ocepe mo ¢asam pa3BHTHA pacTeHHs M rofia ero *H3HH, «Mukpo-
Guonorus», . XXIII, eun. 4, 1954,

Xaaaep 3. K. Bausume ycaosmil cpeinl npopacranua Ha GHO-
XHMHYECKHe npolecckl B NMpOpoCTKax M ypoxaiHocTe pacrenuil. B co.
«BHOMOrHYeCKHE OCHOBHI MOBBINIEHHA KauecTBA CEMAH CeNbCKOXO3AMCT-
BEHHBIX pacreHHil». «Hayka», 1964.

Xaputou E. T, Teanep M. A. O6 aHTaroHHCTHYECKHX B3aH-
MOOTHOLIEHHAX MeXAY HEKOTOPBIMH CrenH(HYCCKHMH MHKPOOpraHHIMa-
MH caxapHoii ceknabl. «MuxpoGuoaoruss, v. XXVII, smn. 1, 1958.

Xoaoxmwit H T. Jleryune BoimencHusi 1UBETOB M JHCTBEB Kak
TEEHHHRH nuTaHua  MHKpooprannsmoB. JIAH CCCP, 1. 43, Ne 2,

Xonoaguwi H. T. Arvocdepa Kak Bo3MOMXHEIE HCTOYHHK BHTA-
munos. JIAH CCCP, 1. 43, Ne 6, 1944

Xpuctena JI. A. ®usnojorayeckas podb TYMHHOBBIX KHCJIOT H
HEKOTOPHX BHTAMHHOB B JKH3HH BeICIIHX pacreduit, Tp. Hu-ra mukpo-
G6uonorun AH CCCP, smn. XI, 1961.

Xyasaxos . Tl. Jlurnueckoe HAeificTBHe nouBeHHBLIX GakTepHil
Ha napasutThHyeckHe rpubul. «Mukpobuoaorna», v. 1V, swn. 2, 1935.

Xynaxos . Il. Tlepesava semecTs Ha paccToAHHe nmo rhdam
rpafor W GakTepHaJbHHIM LeNOYKAM H3-32 npefesoB pHsochepsl K
kKopuaMm. Tp. Koudepenuun no ponpocaM NOYBEHHON MHKPOGHOJMOTHH.
Hsa. AH CCCP, 1953. -

Xynaxos 5. Il. ¥Ynpasnenne snudputnoii muxpodaopoit. JIAH
CCCP. 1. XCIII, Ne 5, 1953a.

Xynakos . I1. Cospemennoe cocrosiume H 3agaud MHKPOGHOJIO-
riaf nousbl. «Mukpobuosorunss, t. XXIII, pmn. 3, 1954,

Xyanaxkos . I, Boauaxkosckan 0. M. Muxpodaopa xop-
Hell MIIeHHIB W HeKoTopsle ee cpoiicTBa. eMuxpoGuoaorusi», t. XXV,
Bhin. 2, 1956.

Xynsaxkos §I. TI, Pexkosa A. C. Merox yuera KoamuyecTsa
(gHTOHNIHAOYCTORUHBLIX Oakrepuii B nouse. B c6. «DPuTOHUHAW H HX
poae B npupoae». Kues, 1957.

Hafixosckana C. M, HApyxununa E. H. ¥Ynpowenusnit ya-
[IEYHBIT METOA OnpefeneHHs KOHUEHTpPauHH BHTaMHHa B, «MukpoGHo-
Jdoruss, T. XXVI, sun. 5, 1957,

mmqannaxﬂﬂ M. X. TI'nG6epennunwt pacrenuit. Max. AH CCCP,

232



Haftnaxau M, X, Hekpacosa T. B. Bausnse suramMunos
.IT"EF EPEB.EEJIEHHE noaspuoctn y uepenxkos aumona. JAH CCCP, r. III,
2 2, 1996.

Hepunk T. II. Hsyuenne Gaxrepuit tuna Bacterium radiobacter,
BhIJENEHHBIX M3 KOPHEBOIi CHCTeMbl JbHA M numenuus. Astopedepar

': | Auccepranun. M., 1955,

apaosckuf I M. ¥YuacrHe mukpoopraHHamos pHsochepsl B

cHaOmennn pactednfi sutamunamu. JJAH CCCP, 1. XCV, 5, 1957.

Hlemaxanosa H M, Byusko U. [1. OGpaszopanne BHTaAMH-
HOB rpynnkl B aKTHBHBIMH H MAJOAKTHBHBIMH INTAMMAaMH KJAYOEHLKOBBIX
Gakrepuit. «Mukpobuosorusn», 1. 37, san. 3, 1968

lllectakosa B. A. Hayuenne HEKOTOPHIX CTOPOH B3aHMOOTHO-
meHnA MHKPOOPraHH3MOB ¢ JApeBecHuIMH pacreHHaMu. Astopedepat aHC-
ceprauns. M., 1961.

HIupokos O. I'. Vcrofyupocte SNHGHTHEIX MHKPOOPraHHIMOB
K yabrpadurojetoBnM ayuam. Bioaa, nayuso-texuuueckoit uH(popmamHH
Nno ceAbCKOX03fifcTBeHHONT MHKpoGHonoruu, Ne 6, 1959

Wupokos O. I BaaumooTHOWEHHA MexAy MHKPOOpraHHsMamu
Kak ¢aktop dopmHpoauua snudutHOfi MmMukpoduiopu. B ¢6. «Mukpo-

| opramusmm B ceibckom XoasiicTses, Msx. MLV, 1963

HIgnap M. C, Xaaumosa JI. A. O Tokcuueckom JAeficTBHH
Oakrepuft poma Pseudomonas wa cemena pacrenuil, Y30exkckuit GHoA0-
riuvecknfi xypuam, Ne 5, 1962

Hlenokosa C. C. MosouHokucasle Gaktepun B nousax YaGe-
. KHCTaHa H HX B3aHMOOTHOIIEHHA C APYTHMH NOYBEHHBIMH MHKpOOpra-
HuaMamH. Astopedepar auccepraumu. Tauxent, 1961.

? Hienoxosa H. ®. Mpomxu u ApomikenonoGusie rpubul 8 M-
. GHTHOMN unx;oq}.uﬂpe HEKOTOPHIX cHAOCHBIX pactenuil. MikpoGioaoriguuii
wypuan, 7. XXVI, suin. 6, 1964.

Axywrkuna H H. Banaune crumyastopos pocra Ha pacnpele-

. JleHHe TMNHTAaTeABHBIX Bemects B pacrennn. JAH CCCP, 1. XIX,

Ne 1, 1949,
Axywmrkuna H. M. Baususe cTHMYIATOpPOB pocTa HAa nepeisH-

~ enme maacthuecknx sewtects. Jokaamst TCXA. swin. XIII, 1951,

SAkymkuna H H, dpaean I C. K sonpocy o ¢pusnonoru-
HECKHX HIMEHEHHAX, NPOHCXOAAWAX B 3eJEeHEIX uYepeHKaxX MpH HX VKO-

[I?ISHEEHHH. Biona. Tnasworo Gotamuueckoro .caga AH CCCP, smin. 25,

A Barnes E. H. Bacteria on leaf surfaces and in intercellular
- leal speces. Science, v. 147, N 3662, 1965.

Bartholomew I. W. Variables influencing results and the

2 | Erenise definition of steps in gram staining as a means of standar-

' i:ing the results obtaind. Stain Technol., v. 37, N 3, 1962.
onner J. The role of toxic substances in the interactions of
higher plants. Botan. revue, v. 16, N 1, 1950.
8 Borner H. Die Ausscheidung organischer Verbindungen aus
- den Samen von Roggen, Weizen und Gerste wihrend der Quellung.
Die Naturwissenschalten Jahr%, 42, ‘H. 2, 1955. o
b

- Boysen-lensen P. er Wachstumsregulatoren bei Bakte-
. rien. Biochem. zeitschr, Bd. 236, H. 1—3, 1931.

233



Brown M, Burlingsham S. K, Jackson R. M. Studies
on azotobacter species in soil. III. Effect of artificial inoculation on
crop yields. Plant and Soil, v. XX, N 2, 1964.

Broyer T. G. Further observations on the absorbtion and
translocalion of inorganic Solutes using radioactive isotopes with
plants. Plant Physiol., v. 25, 1950.

Birger K, Bukatsch L. Uber die Wuchsstoffsynthese im
Boden freilebender stickstofibinder Bakierien. Zentrblatt fiir Bakt.
Abt, 11, Bd. 111, H. 1/5, 1958.

Burkhard F. Zur ABgabe von Aminosiuren und Amiden an
das Ndhrmedium durch die Wurzeln von Helianthus Annus L. Planta
archiv fiir wissenschafiliche Botanik, Bd. 49, H. 2, 1957.

Burri R. Die Bacterienvegetation auf der Oberfliche normal
entwickelter Pilanzen. Zentrbl, fiir Bakt. Abt. II, Bd. X, 1903.

Ciegler A, Arnold M, Anderson R. Microbiological
production ol carotenoids IV. Effect of various grains on production
of B-carofene by mated strains of Blakeslea trispora. Applied Miero-
biol., v. 7, N 2, 1959.

Clark F. E. Azotobacter inoculation of crops. III. Recovery of
azotobacter from the rhizosphera. Soil Science, v. 65, 1948.

Clark N. A, and Roller E. M. The stimulation of Lemna
Major by organic Matter under sterile and non-sterile conditions.
Soil Science, v. XXXI, N 4, 1939,

Cooke W. B. An ecological life history of Aureobasidium pul-
lulans (de Bary). Mycopathologia et Mycologia applicata, v. 12,
N 1, 1959,

Cook F. D.,, Lochhead A, G. Growth factor relationships of
soil Microorganisms as affected by proximity to the plant roof, Ca-
nad. Journ, %ﬁm‘uh.. v. b, N 4, 1959,

Dommergnes Y. Influence de differents types de fumure
sur l'aktivite bacteriologique du Sol. Soil and Fertilizers, v. XVII,
N 3, 1954.

Duggeli M. Die Bacterienflora gesunder Samen und daraus
lg‘geﬁti}gener Keimpfldnzchen. Zentrbl. fiir Bact., Abt, II, Bd. XII,

Fraser M, Reid W, Malcolm J. The occuerence of coli-
aerogenes organisms on plants. J. Appl. Bacteriol,, 19, N 2, 1956.

%eerretsen F. C. The influence of microorzanisms on the
phosphate intake by the plant. Plant and Soil, v. 1, N 1, 1948,

Grafl G. Uber den Einfluss des Pflanzenwachstums auf die
Bacterien in Wurzelbereich. Zentrbl. fiir Bact., Abt. II, Bd. 82, 1930,

H aag F. Die saprophytischen Mycobacterium, Zentrbl. fiir Bakt.,
Abt. II. Bd. 71, N 17, 1927.

Hata K. Studies on Plant Growth Accelerating substances.
Part. I. The Isolation Method of Soil Microbes which Produce Plant
ﬁr%wtll'lgﬁ é&ccelerating Substances. Agric. and Biol. Chem, v. 26,

Hiltner L. Uber neuere Erfahrungen und Probleme aul dem
gebiete der Bakteriologie. Arb. Deutsch. Landw. Ges., 98, 1904,

Hubert J. The determination of auxin in soils including a note
on synthetic growth substances. Analyst, v. 71, 1946, -

James N, Wilson J. and Stark E. The Microflora o
stored Wheat. Canad. Journal of Research. v. 24. N 9, section C, 1946.

234



Jansson S. L. Balance sheet and Residual Effects of fertili-
' zer Nitrogen in a 6-year Study with N'. Soil Science, v. 95,
i N 1. 1963. _ :

i 'r Kandler O. Papierchromatographischen Nachweis der Amino-
| saureausscheidung in vitro kultivirter Maiswurzeln. Z. Naturforsch.,
6, 1951, ; _
L : Kaper J. M, Veldstra H. On the Metabolism of Tripto-
phan by agrobacterium tumefaciens. Biochimica et Biophysica acta,
v. 30, 1958. A

Katznelson H. The «rhisosphere eifect» of mangel on certain
' groups of soil microorganisms. Soil Science, v. 62, N 5, 1946.

AR Katznelson H. Bose B. Metabolic activity and Phos-
. phatdissolving capability of Bacterien isolates from wheat roots,
' rhizosphere and non-rhizosphere soil. Canad. Journ. Microbiol., v. 5,
N 1, 1959, ’ .
Katznelson H, Rouatt I. W, Rayne T. M. Liberation
" of amino acids by plant roots in relation to dessication. Nature,
v, 174, 1954, _ i
i Kaunat H. Zum Problem der Spezifitit der Rhizospharen
" mikroflora von Kulturpilanzen. Zbl. Bakteriol. Parasitenkunde, Infek-
" tionskrankh. und Hyg., Abt. 11, Bd. 116, N 7, 1963. {
i Kerling L. C. P. De microflora op het blad van Beta vulgaris,
08 Tijdschr. Plziekt, 64, 1958.

0 Kling E. Pseudomonas fluorescens, ein Boden und Wasser-
8 keim II. fntihintische Wirkungen unter Ps, fluorescens Stammen.
" Archiv. fir Microbiol.,, Bd. 33, H. 4, 1959.

g Last F. T. Seasonal incidence Sporobolomyces on cereal leaves.
'IE'_-J;TEI'EEEEEHQHS of the British Mycological Society v. 38. part. 3,
i 1965,

g Last F. T. and Deighton F. C. The non-parasitic micro-
" flora on the surfaces of living leaves. The British Mycological So-
. ciety Transactions, v. 48, part. 1, 1965. j

el Leben C. Microorganisms on cucumber seedlings. Phytopatho-
i logy, 51, N 8, 1961

8 Leben C, Dafit G. C. Control of leaf diseases by a Bacle-
" rium. Phytopathology, v. 54, 1964.

il LebenC.,, Daft G. C. Influence of an epiphytic Bacterium on
'\ Cucumber anthracnose, Early Blight of Tomato and Nirthern Leal
i\ Blight of Corn. Ph}rtﬂpathmng}r. v. 56, N 7. 1965.

i ‘ Lederberg J. a. Lederberpg E. M. Replica plating and
‘;‘-;-__Edirecst%;lectinn of Bacterial mutants. Journ. of Bacteriology, v. 63,
BN 3, 1902,

AE Leong P. C. Eifect of soil treatment on the vitamin B, content
. of Wheat and Barley. The Biochemical Journ., v. 33, N 9, 1939.

| Libbert E, Wichner S., Schiewer U, Risch H,
¢ Kaiser W. The influence of epiphytic bacteria on auxin metabo-
& lism. Planta, Bd. 68, H. 4, 1966.

i Lochhead A, G, Burton M. O. Qualitative studies of soil
' microorganisms, XII. Characteristics of vitamin B3 — requiring bac-
i feria. Canad. Journ. Microbiol,, v. 1, N 5, 1955.

% Lochhead A. G, Burton M. O, Qualitative studies of soil
" microorganisms. XIV. Specific vitamin requirements of the predomi-
. nant bacterial flora. Canad. Journ. Microbiol.,, v. 3, N 1, 1957.

e 1
L

235



Lochhead A. G. and Chase F. E. Qualilative studies of
Soil Microorganisms V. Nutritional requirement of the predominant
Bacterial flora. Soil Science, v. 55, N 2, 1943.

Lochhead A. G. and Thexton R. H. Qualitative studies
of soil microorganisms. VII. The «Rhizosphere effects in relation to
the aminoacid nutrition of Bacteria. Canadien Journ. of research.
v. 25, N 1, 1947.

Lodder J. and Kreger-Van Rij M. The Jeastes a taxono-
mic study, Amsterdam, 1952

Lucas R. L. Transport of phosphorus by fungal mycelium.
Nature, v. 188, N 4752, 1960.

Luna L. V, Hine R. B. Factors Influencing Saprophytic
i“GJmBth];]Ef Pythium aphanidermatum in Soil. Phytopathology, v. 54.

Mack E. Untersuchungen iiber Bacterium herbicola. Zentrbl.
fiir Bakt., Abt. II, Bd. 95, N 9/12, 1936.

Macura J. Seed and soil bacteria in relation to the rhizosphe-
re effect. Folia Biol., t. IV, F. 5, 1948.

Menna M. E. Some Phisiological characters of Yeasts from
ngils and Allied Habitats. Journ. of Microbiology, v. 20, N 1.
1959.

Mundt I O, Coggin I H. and Johnson L. F.
Growth of Streptococcus faecalis var. liquefaciens on Plants. Applied
Microbiology, v. 10, N 6, 1962. \

Newhook F. J. Microbiological control of Botrytis cinerea
pers. I. The role of pH changes and Bacterial antagonism. The Aa-
nals of Applied Biology, v. 38, N 1, 1951.

Pantos G. Cunres BHTAMHHOB OCHOBHBIMH thopmamu Gaxkrtepuil,
BRIICMEHHBIX H3 pH3OC(epsl MimeHHus W Kykypysnl. Agrokém. és talaj.,
10, N 4, 1961.

Parkinson D, Liberation of amino-acids by oat seedlings. Na-
ture, v. 176, N 4470, 1955.

Roberts Y. L. and Roberts E. Auxin production by soil
Microorganisms. Soil Science, v. 48, N 2, 1939,

Rouatt I. W. Initiation of the rhizosphere effect. Canad.
Journ. of Microbiology, v. 5, N 1, 1959.

Rouatt I. W, Katznelson H. The comparative growth of
bacterial isolates from rhizosphere and nonrhizosphere soil. Canad.
Journ. Microbiology, v. 3, N 2, 1957.

Rouatt I. W, and Lochhead A. G. Qualitative studies of
soil Microorganisms. XIII. Effect of decomposition of wvarious crop
plants on the Nufritional groups of soil Bacteria. Soil Science, v. 80,
N 2, 1955. ;

Rovira A. D. Plant root excretions in relation to the rhizo-
sphere effect. I. The nature of root exudate from oats and peas.
Plant and Soil, v, VII, N 2, 1956. :

Rovira A D. A study of the development of the root surface
microflora during the initial stages of plant growth. Journ. Appl.
Bacteriol., v. 19, N 1. 1956.

Rovira A D. Root excrections in relation to the rhizosphere
effect. IV. Influence of plant species, age of plant, leight temperatu-
1]'35311:1 caleium nutrition on exudation. Plant and sofl; vio 11, N .1,

236



i Rovira A. D. Efiects of Azotobacter, Bacillus and Clostridium
- on the growth of wheat. Plant Microbes Relationships. Prague Cze-
- chosl. Acad. Sci,, 1965. -

e Ruinen J. The phyllosphere. IV. Cuticle decomposition by mi-
.~ croorganisms in the phyllospere. Annal Inst. Pasteur, v. III, N 3,
~ Suppl., 1966,

0 Russel H. L. Bacteria in their relation to vegetable tissue.
* Dissert. Johns Hopkins University, 1892.

Scharer K. und Preissner R. Der Vitamin B; — gehalt
. der Pilanze in Abhingigkeit von ihrer Ernihrung. Zischr. Pflanzen.
. D. Bodenk., Bd. 62, H. 2, 1954.

% Schreber R, Green R, J. Effect of Root Exudates on ger-
* mination of Conidia and Microsclerotia of Verticillium albo-atrum
- Inhibited by the Soil Fungistatic Principle. Phytopathology, v. 53,
& N 3, 1963.

g Sergent E, Rougebief H. Des rapports entre les mon-
" cherons du genre Drosophila et les microbes du raisin. Annual de
L' Institut Pasteur, t. 40, N 11, 1926.

|  Sobieszczanski Y. Role of Microorganisms in Life of Cul-
- livated Plants. Acta Microbiologica. Polonica, 14. 1965.

5 .

. Soding H. Uber das Verhalten von Bakterien in lebenden
. Blittern. Archiv fiir Mikrobiologie, Bd. 34, H. 2, 1959

©  Stoklasa J. Ober den Einfluss der Bacterien auf die Kno-
. chenzersetzung. Zentrbl. fiir Bakt,, Abt. 1I, Bd. 6, N 16, 1900.

" Tardieux P, Chalvigac A, Charpentier M,
Lajudie I, Tardieux A, Pochon I Interactions microor-
. ganismes mais en culture hydroponique aux premiers stades de
o eroissance. Annual Inst. Pasteur. t. 100. N 2, 1961.

B Thomas 8. B., Hobson P. M. Coli-aerogenes Bacteria
" isolated from ears and panicles of cereal crops. Proc. Soc. appl.
" Bact.,, 18, 1955. :

+ Touzig S, Bracci-Orsengigo L. Sulla presenza di
~ bacteri nei vari organi della piante saperiori. Nuovo giorn. bot. Ital,
862, 'N 1—2, 1955.

- Tukey H. B. Sr. and Tukey H. B. Ir. The leaching of ma-
‘terials from leaves. Handbuch der Pflanzenerndhrung und Diingung,
- Springer-Verlag, Berlin, 1962.

» Viagnerowa K, Macura J, Catska V. Rhizosphere
Microflora of Wheat. II. Composition and Properties of Bacterial

. Flora during to the Vegetation Period of Wheat. Folia microbiologi-
# Vi D, E:Elﬁ[].

; Vancura V., Macura J. The development of Azofobacter
* in the Oat Rhizosphere and Its Effect on the lield. Brief Reportis
' Czechoslovak Acad. of Science, 1959.

* Virtanen A, Synnove E, Karstrom H. Untersu-
‘chungen tiber die Leguminese Bakterien und Pilanzea. Bioch, Ztschr.,
Bd. 258, 1933.

" Wallace R. H, King H. Nutritional groups of soil Bacte-
i'ﬂaﬁfn the Roots of Barley ahd Oats. Soil Science. v. 18, N 3,

el

237



Wallace R. H, Lochhead A. C. Qualitative studies of
soil Microorganisms. IX. Amino-acid requirement of rhizosphere bac-
teria. Canad. Journ. of Research. v. 28, N 1, 1950.

Wasicky R. Heraus schwemmen von Substanzen aus Blittern
und seine eventuelle biologische Bedeutung. Naturwissenschaften
Yahrg., 46, H. 5, 1959.

Went F, Boaner J, Warner G. Aneurin and the roo-
lings of cuitings. Science. v, 87, 1938.

Woller H. Uber die epiphytische Bakterienflora gesunder,
i[éuger Pilanzen. Zentrbl. fiir Bact, Abt. 1I. Bd. 79, N 8/14,

Zagallo A. C, Katznelson H. Metabolic activity of
bacteria isolates from wheat rhizosphere and conirol soil. Journ. Bac-
teriol, v. 73, N 6, 1957.



CONEPYAHME

—

I.'{pe.u;m:nnﬂne A g R A L Tt

“J'I' MHKPODNOPA HAQZEMHBIX
OPFAHOB PACTEHWH
(®UNNOCOEPbI]

_ Pacnpnmpanenﬂe MHKPOOPraHH3MOB Ha 3e/leHblX pacTeHHAX .
= Merounnkn nHTaHHA snuduTHOR MuKpoduaopm .,

& QaxTopbl, OrpaHHYHBAIOWIKE PaIMHONKEHHE Muupﬂupraﬂﬂaunn Ha
Wi NMOBEPXHOCTH S3A0POBLIX PACTEHHN :

: i_'-.-_"t CTOMHHKH 3NHMHTHOH MHEpodaopul H cnocobu ee pa-:nprnm*pa*
e i HeHHA TMOo MOBEPXHOCTH pacTeHmft ;
\dpaKTepHble OCOGEHHOCTH MHKPO(MJIOPH q:nmfmmtnepu ) :
4B MHKPOOPraHH3MOB HA HaA3eMHbLIX Oprasax pacreHHil .
Hayenne MHKpoQJIOpEl 3enenblX pacﬁuun B r.:enmxuxuani‘:cr
BEHHOM TNpakKTHKH . . P R EA RN

e . KOPHEBAS MMKPODJIOPA
it .:."'1 s - M EE PONbL
il B YXM3HM PACTEHMW

apaktep B3aHMOOTHOLUEHHH MEWKAY [:IEICTEHHH‘-'IH H KOpHCBOI
MHKpodaopoii !

AOJHYECTBO H COCTaB mmpnupraﬂuauua Ha EEI]}HHF. paCTEHHﬁ

’?Heﬂﬂmpme XapakTepHble 4epThl KopHeBoift MHKPO(IOPLI

EHHHHHE KOPHEBHIX MHKPOOPraHHsMOB HA TNOCTYIJ/IEHHE MHTAa-

. TeJBHBLIX BEUECTB B pacTeHHd

fﬂnnnnﬂe YCJAOBHI BbIpALLHBAHHA HA nsauunnnmm&uuﬂ pacTe-

'1 HH ¢ KopHeBofi Mukpodaopodt . :

baxrepui- -CHMOHOHTBI B KopHaAX GoGoBbiX pHETEHHfI

HEKOTOPLIE NMONE3HLIE CBOHCTBA
INHOHTHBIX MHMKPOOPrTAHH3IMOB
M NYTH UX MCNONb3OBAHMA

| MuKpOOprauusMsl Kak NPOLYUEHTH BHTAMMHOB M reTepoayKcina
| 3navenne MHKPOGOB-CTHMYJATOPUB RISl pacTeHHit .

' Hcnoab3oBane MHKPOOPraHH3MOB, NOBHIAIOIAX SHEPrHIO npl}
| pacramMs M ypoXailnbe KauecTBa CeMsH . . :
' 3iauenHe SNHHTOB-AHTATONHCTOB AJs 3AULHTH PACTeHHR OT 3a-
IR DORBRARWHE 8 ok 5l 8 R Ry e e e ot N e

e
d

.h
:.' .
!F ._

12
16
21
25

32

41
45
62
79

124
139
162

239



METOAlbl OTEOPA M M3YUYEHMA
MNONE3HLIX MMKPOOPTAHH3IMOB
M3 INHDHUTHOHW MHUKPODIIOPHI

BhijeneHHe MHKPOOPTaHH3MOB C pacTeHHil N R T 1
Onpejie/ieHHe BhIJEJNEHHBIX C PACTeHHI MHKPOOPraHH3MOB . . 175
MerToan oT60pa MHKpOGOB — CTHMYJAATOPOB pocta pactenmii 179
[Mpocreiiluse MeToAbl BHIABJCHHA MHKpPOOOB-aHTarowueros . . 194
f'leHEDﬁHGJ‘IDﬂILIEEHHE METOABl ONpejeseHus BUTAMHHOB rpynnkl
O o S L o b g e e e e e . 3D
Xpomatorpaduueckuii MeTojl onpejefeHHd reTrepoaykcHia B .
KyAbTYpaX MHKPOOPraHH3MOB . . . . . . . . 208
OnpefleleHHe KapoTHHAa B KJeTkax MuKpoopramusmos . . . 210
MeTONE CTepPHAH3ANHA CEMSH . . . . + .« . . . 212
OnpejenenHe CTeNeHH AOCTOBEPHOCTH PE3y/bTATOB oOmuiTa (Ma-
TemMaTHUeckaa oOpaGoTKa AaHHBIX LEE SRS e T S 1 1
FTRTeRaTyPa: ot e IR Rl e L TR e T S

BO3IHAKOBCKAHA
Dang Muxadaoaua

MHKPODNOPA
PACTEHMMH
H YPOXAMNH

JI.. oTaenedHe #HagaTeawcTBa =Koaocs, [969,
240 ecTp. ¢ HAA
YK 576.8:58.071+631.559

Pepaktop T, §1. Koseryposa. Odopmaenne XyaoxHHKa
A, U. Mpuft maga Xyjowecrsenunfi pemakrop O. [I. Anjgpees.
Texunueckuit penaktop JI. I Bapanosa.
Koppekrop JI. M. CMaruHa.

Cnano B waGop 3/1 1969 r. MMoanucano K nesatu 24/V 1969 r. M-50450.
dbopmar H#4X 1085, Ilew. a. 7,5 (12,6). Yu.-usa. a. 13,20. Eymara Tan. Ne 2.
Tupam 3600 ska. Llena | p. 02 x. 3axkas Ne 5224,

Otgenenne nsmareasctda «Kosocs, Jlewnurpan, J-186, Hesckufl np., 28,

Thnorpadmua nm. CumEpHoBa Cmonexckoro oGaynpapieHkss oo newarn,
: . r. Csmonenck, np. wm. K. Tlarapuua, 2.



