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MuKpoopranuzMoB B 2017 r. yBennuuBanoch B 1,4 paza (1136,7 teic. KOE/T a.c.m) B KoHIIE
BEreTalli PacTeHUI B BapHAaHTE C MHOKYJISIMEH CEeMSH TOMOTE€HATOM Ha OCHOBE IITaMMa
Nostoc linckia 144 B cpaBHeHun ¢ KOHTpoJbHbIM BapuantoM (787,5 teic. KOE/r a.c.m).
UuCIIeHHOCTh MUKPOMMIIETOB yBenuuuBasiach B Tpu pasa (117,8 teic. KOE/r a.c.m) mog
BiusiHueM Oaktepu3auuu mtammoM Nostoc linckia 144 B 2018 r. B Hauaie Bereramnuu
pacTeHuil JIbHa.

Hcxons w3 atoro, B moieBbix wucciaemoBanusx 2017-2018 rr. ycraHOBIEHO
cymectBenHoe BiusHue mramma Nostoc linckia 144 u ero romorenata Ha CTPYKTYpPY
MHKpoOOILIeHO3a B pu3ocdepe pactenuit Linum usitatissimum L. B mepuon ero Bereranum.

Jlureparypa

1. TIlepcmextmBHast  pecypcocOeperaromas  TEXHOJOTHS  IIPOM3BOJACTBA  JIbHA-JOJNTYHIA:
Metoauueckue pekomennarmu. M.: ®T'HY «Pocundopmarporex», 2008. 68 c.

2. TlonomapeBa M. JI., KpacuoBa /[I. A. CeneKUMOHHO-TEHETHYECKUE AaCIEKThl H3y4YeHUS JIbHA
Maciu4Horo B ycioBusix Pecy6nuku Tatapceran. Kasans: M3n-Bo «®su» AH PT, 2010. 144 c.

3.  Tewmpaineera A. /1., Iponosa C. A., Mockanenko C. B., [lugosuu C. B. CoBpeMeHHbIC METOIbI
BBIJICJICHUS], OYUCTKH M KYJIbTUBHUPOBAHMUS [TOYBEHHBIX NuaHoOakTepuii / Mukpobuonorus. 2016. T. 85. Ne 4.
C. 369- 380.

4. TlamkparoBa E. M., 3s6meix P. 0., Kamuaume A. A., Tpedmiosa JI.B. KorcTpympoBanue
MHUKpPOOHBIX KYJIBTYp Ha OCHOBe cuHeseneHoi Bogopocau Nostoc paludosum Kiitz // Anerosnorus. 2004. T. 14.
Ne 4. C. 445-458.

5.  ExcrnepuMmeHTanbHa rpyHToBa Mikpoobionoris // 3a pea. Bonkorona B. B. Kuis: ArpapHa Hayka,
2010. 464 c.

6. I'pumaenxo 3. M., I'pumaenko A. O., Kapnenko B. I1. Metoau GioNorigHuX i arpoxiMigHUX
Jociimkens pocnud i 1pyHTiB. Kuis: 3AT «HIYJIABA», 2003. 320 c.

UDC 579.64:633.85.004
Alekseenko O. P.
Influence of seed bacterization on the structure of microbocenosis of the southern
Chernozem rhizosphere when growing Linum usitatissimum L.

Summary. Scientific work is aimed at developing biotechnology for growing
biologically safe products of Linum usitatissimum L. This research presents the study of the
structure of microbocenosis in the rhizosphere of Linum usitatissimum L. under the
influence of seed bacterization with new multifunctional cyanobacteria forms under
conditions of southern Chernozem. In 2017, pre-sowing seed bacterization with strain
Nostoc linckia 144 increased the number of aminotrophs by 1.4 times at the beginning of
plant vegetation; in 2018 — by 3.3 times during their final stages of maturity. The number of
micromycetes was tripled to the end of flax vegetation compared to control. In 2017,
bacterization of seeds with a homogenate based on the strain Nostoc linckia 144 contributed
to a 1.4-fold increase in the number of cellulose-decomposing microorganisms by the
closing stages of the vegetation period.
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buorymyc — mpoyKT BEpMHUKOMIIOCTUPOBAHMS PA3IIMYHBIX OPraHUYECKUX OTXOJIOB.
BepMHKOMIIOCTBI OTIMYAIOTCS MO arpOXMMHUYECKUM TOKa3aTelsiM U uX 3((HEeKTHBHOCTDH
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3aBUCUT OT COOTHOIICHUS MHKPOOPTaHU3MOB PA3IMUYHBIX 3KOJOTO-TPOPHUECKUX TPYIIIL
TexHomOTHS TMPOM3BOJCTBA KHUAKOTO OHOTyMyca B TMpoOIlecCe IIETOYHOW 00pabOTKH
MO3BOJISIET HE TOJIBKO IOJIHOCTBIO H3BJIEKAaTh M3 BEPMHUTyMyca BCE€ €ro MOJe3HBbIC IS
pacTeHHii KOMIIOHEHTbI, HO U YCHUJIUBaTh (U3UOJIOTMYECKYI0 AKTUBHOCTb T'YMHUHOBBIX
KHCJIOT, MIEPEeBO/IA UX B BOJOPACTBOPHUMBIC CONHU (FyMaThl HATPHS, Kalusg WIA aMMOHUS).
Jig  ynydiieHus CBOMCTB M XapaKTepUCTHK Ouorymyca B HEro J100aBIISIOT
MHUKPOOPIaHU3MBbI, OTBEYAIOUINE KaK 3a MpeoOpa3oBaHUEe OPraHUYECKUX COCTUHEHUH, TaK U
3a CTUMYJISIIUIO POCTA M PA3BUTUS PACTEHUH.

[lene -  W3y4YuTh  BIMSHUE  HUHTPOAYKUMU  a30THUKCUPYIOIIUX U
dhocharMoOMIM3yIONTUX OaKTEPHl B KUIAKUM OWOTYMYC Ha €ro POCTCTUMYJIHPYIOIIUE
CBOMCTBA.

Tutp XHU3HECTIOCOOHBIX KIJIETOK B COCTaBE JKHJKOIO OHOrymyca OIpeaessin
METOAOM MpPECNIbHBIX Pa3BeICHUI M MOBEPXHOCTHOTO MOCEBa OaKTEpUAILHOW CYCIIEH3UU
Ha arapuszoBaHHbIe mnHUTaTenbHbIe cpenpl: MIIA, MCA, KAA, Dmbu, Yaneka,
Bunorpazackoro, Tiok030-acapardHOBYI0, TojoaHbld arap [1]. Poctcrumynupytoiee
JeCTBHE KUAKOTO OMOTyMyca Ha CeMEHa U3ydalii 1o OOLIEIPUHATHIM MeToaaM [2].

B crpyktype MukpoOOlleHO3a KUAKOTO OWOrymyca JIOMHHHUPYET Tpymma
aMMOHU(DHMIIMPYIOIIUX ~ MUKPOOPraHU3MOB, KoTopas coctaBiser 98,46 %. [pyrue
MPEJICTABUTENIM OCHOBHBIX OKOJIOTO-TPO(UYECKHX TPYHI BBIBICHH B HEOOJIBIIOM
kommmyectBe (0,25-0,68 %) u mpuOim3nTEeNIbHO B paBHOM COOTHOUIeHHWU. buorymyc Gorar
OpPraHMYECKUM BEIIECTBOM M IO3TOMY B HEM JIOMHUHHPYIOT OaKTEepHH, y4acTBYIOIIHE B
MpeBpamieHny  opranudeckux  ¢Gopm  azora. Ilo  cremeHW  OOOTaIIEHHOCTH
MUKpoopranm3mMamu (mo 3BsirHHIEBY), pacTymmmu Ha MIIA, KAA, Dmbu xuakuit
OMOTyMyC OTHOCHTCS K O4eHb OemHpiM. OOorameHue SKHAKOrO Omorymyca
azorpukcupyromumu 6akrepusimu Bacillus aryabhattai Cp-1 u docharmobumusyrommmu
Oakrepusimu  Pseudomonas  fluorescens  Pr-2  oOecrieunBaeT  yCHJIGHHE  €ro
POCTCTUMYIUPYIOLIUX CBOWCTB. MHTpoayKius MmMTaMMOB a30THUKCHPYIOMIMX OakTepuit
B. Aryabhattai Cp-1 u pocharmodumusyronmx Ps. Fluorescens Pr-2 B 10 % koHIIEHTpaIuu
B 1 % >xuakuit 6uorymyc (ucxomusii pH — 9,5) cnocoberByer nsmenenuto pH no 7,8.
Obpabotka cemsH o3uMoil mmeHunbl 1 % JKuakUM OHOrymycoMm, O0OOTraleHHBIM
Oaktepussmu PS. Fluorescens Pr-2, cmocoOCTByeT yBENHUYCHHIO JUIMHBI M CYXOro Beca
npopoctkoB Ha 40,0 u 80,2% cooTBeTCTBEHHO; IpU 00padOTKE GUOTYMYCOM C OaKTEpHUSIMU
B. Aryabhattai Cp-1 - Ha 16,3 u 2,0 % mno cpaBHeHuto ¢ kouTposeM (1% Kumkum
ouorymycom). IlpumeHeHune oOOTaIEHHOTO KHAKOTO OMorymyca ajis oOpabOTKH CeMsH
Kpecc-cajiaTa 00ecreunBaeT yBeJIMYeHNe AIUHBI U CHIpOro Beca MpopocTKoB Ha 25,7; 20,0 u
5,0; 10,0% mpu 06paboTKe ¢ rceBIOMOHaAaMU U OalMIIaMiA COOTBETCTBEHHO.

XKunkoe rymMHHOBOEe  ynoOpeHue, O0O0OTaleHHOEe  a30TQUKCHUPYIOIUMH U
dhocharMOOMIH3YIOITUMU  OAKTEPHUSIMHU, TEPCIEKTHUBHO JUIsl TMPEANOCEeBHOM 00pabOTKH
CeMsIH 03UMOM MIIEHUIIBI U Kpecc-cajara.
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Application of nitrogen-fixing and phosphate-mobilizing bacteria to improve the
growth-promoting effect of liquid biohumus
Summary. The goal of the work was to study the effect of introducing nitrogen-
fixing and phosphate-mobilizing bacteria into liquid biohumus on its growth-promoting
properties. The group of ammonifying microorganisms dominates in the structure of
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microbocenosis of liquid biohumus, constituting 98.46 %. The introduction of nitrogen-
fixing bacterial strains B. aryabhattai Cp-1 and phosphate-mobilizing Ps. Fluorescens Pr-2
at 10 % concentration in 1 % liquid biohumus (initial pH 9.5) changes pH to 7.8. Winter
wheat seed treatment with liquid biohumus enriched with Ps. Fluorescens Pr-2 increases
length and dry weight of seedlings by 40.0 and 80.2%; with B. aryabhattai Cp-1 — by 16.3
and 2.0% compared to the control (1% liquid biohumus). Application of liquid biohumus
enriched with pseudomonades and bacilli for the treatment of cress-lettuce seeds provides
increase of length and crude weight of seedlings by 25.7 and 20.0; 5.0 and 10.0%,
respectively.

Keywords: liquid biohumus, nitrogen-fixing and phosphate-mobilizing bacteria,
introduction.
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Poct morpeOHOCTM B MOJHOLUEHHOM  pAacTUTEIbHOM  OelKe  MHILEBOM
IOPOMBIIIJICHHOCTY U JKUBOTHOBOJCTBA CTHUMYJIHPYIOT pa3palOTKy 3KOJOTHMUYECKU
0e30MacHbIX CIIOCOOOB MOBBIMICHUS! MPOIYKTUBHOCTH cou. B Bemapycu mns pacmmpenus
IIOCEBOB COM U MOBBILICHHUS €€ MPOIYKTUBHOCTU Ha I0YBAX C HU3KUM COJIEpKaHUEM I'ymyca
aKTyaJbHBIM SBJISIETCS NMPHUMEHEHHE HE TOJIbKO KIYOCHBKOBBIX OakTepHil, HO TaKXke W
MHUKPOOHBIX IIpenapaToB Ha OCHOBE 3HIO(DUTHBIX MHUKPOOPIaHW3MOB, YJIyYINAIOLIIMX
a30THOE U ochopHOE MUTAHNE PACTEHUH, CTUMYJIHUPYIOMIUX HX POCT.

Lesb — MONMy4nTh aHTUOMOTHUKOPE3UCTEHTHBIE (OPMBI SHIO(PUTHBIX OakTepuil cou u
W3YYUTh HUX HMHTPOAYLUUPYIONIYIO CIIOCOOHOCTh MPU Pa3HBIX CIOcoOax oO0pabOTKH UMHU
pacTeHUN.

[lonyuyenne  aHTHUOMOTUKOPE3UCTEHTHBIX  (opM  HHAOPUTHBIX  OakTepuit
OCYILIECTBIISUIM B COOTBETCTBUM ¢ MeToAukod [1]. TuTp KIeToKk HMHTPOAYLMPOBAHHBIX
PUGaAMIUIIMHYCTORYUBBIX SHIOPHUTHBIX OaKTEepUil ONpENeNsi B CTEPHIBHBIX KOPHSX,
CTEONAX M JHUCTBAX COM METOJOM IMpeAeibHBIX pa3BElIEHUI U MOBEPXHOCTHOIO MOCEBA
CYCIIEH3UM pacTUTENbHBIX OOpa3l0OB HAa arapu3oBaHHblE cpeabl Ombdu u Mypomiesa,
coJiepalie puaMIuuH B KOHIeHTpauuu 150 Mxr/mi.

[Tonyuensl ycroiuuBble K pupaMnuuuHy GopMbl SHIOPUTHBIX OaKTepuil cou
Rhizobium radiobacter 27c¢ u Pseudomonas fluorescens 11E, coxpansiomue CBOH
XO03SIMCTBEHHO IICHHBIE cBoMcTBa. OOpaboTka ceMsiH cou kiybeHpkoBbiMU Bradyrhizobium
japonicum BUM B-501/1 u sumodutHeiMu a3zordukcupyromumu Rh. radiobacter 27c,
docharmoommusyromumu  Ps. fluorescens 11E OakrepussMu B MOJETBHBIX YCIOBHSIX
CHOCOOCTBYET HAKOIUICHHUIO a30T(HUKCUPYIOIIUX OakTepuil B KOpHE, cTeOJe M JIMCThIX
uepes 14 nHeit B kommuectse (4,741+0,029)x107, (1,343+0,039) x10°, (3,080+0,280) x10*
KOE/r, cooTBercTBenHo, a (ocharMobmwmmsylomux Oakrepuit — (4,015+0,222)x107,
(2,2100,066) x10°, (1,344+0,056) x10° KOE/r cOOTBETCTBEHHO.

OnpeIcKMBaHUE BCXOJIOB PACTEHUH COM B MOJICNBHBIX YCIOBHSX INPHUBENO K Oojee
BBICOKOMY HaKOIUICHUIO SHI0puTOB. 3aduKCHUpoBaHHOE dYepe3 14 1HeW cojep:kaHue
a30T(UKCHUPYIOMHMX GaKTepuii B KOpHE, cTebne M IucThax coctaBmio (1,925+0,097)x10°,
(1,828+0,033)x107, (8,800+0,220)x10° KOE/r cooTBETCTBEHHO, a (Hh0ochaTMOOHIN3YIOMIX —
(1,421%0,039)x10°, (3,128+0,066)x107, (8,140+0,242)x10° KOE/r cootBercTBeHHO. Uepes
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