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AHHOTALIMSA

Juninomuas pabota 66 c., 16 puc., 9 Tadmn., 68 UCTOYHUKOB.

OHAO®UTHBIE BAKTEPUU, WHTPOAYKLWA, HWHOKVYIJIALNA,
A30TOUKCALNA, OOCOATMOBUIIN3VYIOIIAA AKTUBHOCTD,
POCTCTUMYJIALUA, O3UMASA ITIIEHULA

OOBeKThl HCCIAEAOBAHUA: M30JIATH arpOHOMHUYECKU IIEHHBIX YHIO0(QUTHBIX
OakTepuii; (docharmobmnm3yromuii  mTamMm  Pantoea agglomerans 6SK;
azordukcupyronmii mramm Rahnella aquatilis A3K; pactenus u cemena o3umoi
mreHunbl (Triticum aestivum L.) copta «MoruieBckasy.

Llenp paboOThI: BBIACNECHUE M3 PACTCHUM O3MMOM MIIEHUIBI YHAOPUTHBIX
OakTepuii ¢ arpoHOMHYECKHM LEHHBIMH CBOWCTBaMHu; OTOOp Haubosee
MEPCIIEKTUBHBIX IITAMMOB U UX XapaKTEPUCTHKA.

Meroabl UCCJIEI0BAHMS: MUKpPOOHOJIOTUYECKHE, MOJIEKYJIIPHO-
reHeTUYeCKue, OMOMETPUYECKHUE.

B xoze uccnenoBanus Obl1a 0TpabOTaHa ONTUMAJIbHAS CXEMa CTEPHIIU3ALINH

MOBEPXHOCTH pacTeHUil, obOecrnednBaroniasi IOJTHOE YyJajdeHUue SIupUTHON
Mukpoduiopsl. IIpoaHanu3upoBaHo 6 OCHOBHBIX JKOJOTO-TPOPUUYECKUX TPYIIII
SHAO(PUTHBIX ~ MUKPOOPTraHU3MOB, OOHAPYKEHHBIX MOCIE  CTEPUIM3ALUH,
UCCJIEI0OBAH MX KOJUYECTBEHHBIM M KayeCTBEHHBIN cocTaB. Cpenu BBIJIEIEHHBIX
SHAO(PUTOB OTOOpPAHBI U UACHTHU(PUUMPOBaHbI HanbOosee 3(h(PEeKTUBHBIE LITAMMBI:
P. agglomerans 6SK, xapakrepusymoommuiics  ¢hochaTrMoOMmIN3yIONIEH,
POCTCTUMYJIMPYIOIIEH W  aHTArOHUCTHYECKOM  aKTUBHOCTSMH, a  TaKxKe
azordukcupyronmii mramMm R. aquatilis A3K. BeiseiaeHo, 4ro 00a mramma
CKJIOHHBI K TPOAYKIMH WHIOMUI-3-YKCYCHOM KHCIOTBHL. MakcumaibHOe
xommaectBo MYK, npomynupyemoe R. aquatilis A3K u P. agglomerans 6SK,
coctaBuio 72,0 u 60,0 mkr/mi, coorBercTBeHHO. CaMbIM 3(PPEKTUBHBIM MyTEM
00paboTKH  PHAOGUTHBIMU  OakTEepUsIMH  PAaCTEHHH  O3WMMOW  MIICHMIIBI,
00€eCIeYnBaOIINM BBICOKYI0 HHTPOAYLIMPYIOUIYIO CIIOCOOHOCTh, OKa3ajcs croco0
nHokysinuss cemsiH. C momompio MALDI-TOF wmacc-ciektpomeTpuu  ObLIO
MOJITBEPKJICHO MPHUCYTCTBUE PHIOPUTHBIX OaKTepHil B pa3HBIX YACTSIX PACTCHUH,
YTO YKa3bIBAET HA UX MUTPALMIO U JOKAIM3ALUIO B PA3IMYHBIX YACTSIX O3UMOMN
TIIICHULIBI.
Azordukcupyromme  u  (pocharmoOunmsyronme  dHAODUTHBIE — OaKTEpHH,
3G (HEKTUBHO KOJOHU3YIOLIUE KOPHU, JTUCThSI U CTEOJIU, MEPCIIEKTUBHBI B KAYECTBE
OCHOBBI MUKPOOHBIX MPENapaToB, CIOCOOCTBYIONIUX YBEIUUEHUIO 00€CTICUeHHOCTH
pacTeHui 03MMOM MILEHUIIBI «OMOIOTHYECKUM» a30TOM U pochopom.



MINISTRY OF EDUCATION REPUBLIC OF BELARUS
BELARUSIAN STATE UNIVERSITY
BIOLOGICAL FACULTY
Microbiology department

M. O.
RADIONCHIK

ISOLATION AND CHARACTERIZATION OF AGRANOMICALLY
VALUABLE ENDOPHYTIC BACTERIA OF WINTER WHEAT

Thesis Annotation

Scientific director:

Doctor of Biological Sciences,

Chief Researcher of the Laboratory
of the Interactions Between Soil
Microorganisms and Higher Plants of
the Institute of Microbiology of the
National Academy of Sciences of
Belarus

Z.M. Aleschenkova

Minsk, 2021



ANNOTATION

Diploma work 66 p., 16 fig., 9 tables, 68 sources.

ENDOPHYTIC BACTERIA, INTRODUCTION, INOCULATION,
NITROGEN FIXATION, PHOSPHATE-MOBILIZING ACTIVITY, GROWTH
STIMULATION, WINTER WHEAT

Objects of research: agronomically valuable isolates of endophytic bacteria;
phosphate-mobilizing strain Pantoea agglomerans 6SK; nitrogen-fixing strain
Rahnella aquatilis A3K; plants and seeds of winter wheat (Triticum aestivum L.) of
the "Mogilevskaya" variety.

Aim of work: isolation of endophytic bacteria with agronomically valuable
properties from winter wheat plants, selection of the most promising strains and their
characteristics.

Research methods: microbiological, molecular-genetic and biometric
techniques.

In the course of the work, the optimal scheme of plant surface sterilization,
leading to complete destruction of epiphytic microflora, has been developed. 6 main
ecological and trophic groups of endophytic microorganisms have been found after
sterilization. Their quantitative and qualitative composition was studied and
analyzed. The most effective bacterial strains of isolated endophytes were selected
and identified, which includes strains: P. agglomerans 6SK, characterized by
phosphate-mobilizing, growth-stimulating and antagonistic activity against
pathogens, as well as the nitrogen-fixing strain R. aquatilis A3K. The results of
indole-3-acetic acid production were found positive for both of the tested
endophytes. In fact, the highest amounts of IAA produced by R. aquatilis A3K and
P. agglomerans 6SK are 72.0 and 60.0 mg/ml, respectively. It has been established
that seed inoculation is the most effective way to deliver endophytic bacteria into
winter wheat providing their highest introduction capacity. The presence of
endophytic bacteria in different parts of plants was confirmed by using MALDI-
TOF mass spectrometry, which indicates on their migration and ability to locate
within different parts of winter wheat.

Nitrogen-fixing and phosphate-mobilizing endophytic bacteria, which
effectively colonize roots, leaves and stems, are promising as components of
microbial preparations that increase the supply of winter wheat plants with
“biological” nitrogen and phosphorus.
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AHATALBIS

Heimmomnas padota 66 c., 16 mai., 9 tabn., 68 KpbIHiIL.

OHIAA®ITHBIA  BAKTOPBII, IHTPAAVKUbBIA, [HAKVYJIALBIA,
A30TOIKCALBIA, MABUIIBALIBIA PACDATY, POCTCTBIMVYJIALBIA,
A3IMAJ TIIIAHITIA

AG’exTBl JaciefaBaHHs: 13aAThl arpaHaMivyHa KalITOYHBIX SHIA(ITHBIX
OakTaIpeIit; mram Pantoea agglomerans 6SK, 3101pHb1 MabimizaBais acdart; mram
Rahnella aquatilis A3K, 3m1onbHBI (hikcaBallb a30T; paciiHbI i HaceHHE a3imaii
nanins! (Triticum aestivum L.) copra «Marinéyckasy».

MbTa paboThl: BRUTyYIHHE 3 PACIiH a3iMail MIIaHIIbl YHAA(PITHBIX 0AKTIPHIT
3 arpaHaMiyHa KalITOYHBIMI ViacliBaclsAMi, aJ0op HaiOoyield MepCHeKThIYHBIX
mTamay 1 1X XapakThIPhICTHIKA.

Meranpel nacnefaBaHHA: MIKpaOisIariuHpls, MajeKyJsIpHa-T€HEThIYHBbIA,
O1sIMETPBIYHBISL.

Y xoaze pacnengaBaHHA Oblla  ajmpaliaBaHa anTbhiIMalibHas —CcXema
CTIpbUII3aLbIl NAaBAPXOYHACII paciiH, sKasg 3a0scneyBae IOYHAe BbIAAJICHHE
smiitHail mikpadopsl. [IpaananizaBaHa 6 aCHOYHBIX 3Kojara-TpadiuHbIX TpyIl
HAA(PITHBIX MIKpaapraHizmMay, BbISYJEHBIX Maciid CTIPbUII3albll, JacieqaBaH 1X
KOJIbKACHBI 1 sIKacHbl ckial. Cspoj BbIAYIEHbIX 3HAA(ITAy ObLII agoOpaHbl 1
,I3HTHI(IKaaBaHbl Haitboel 3gekTeIyHBIA mTambl: P. agglomerans 6SK, 3101bHbBI
MabinizaBalb (acdar, CThIMYJISBAllb POCT PACIiH 1 Marybl AHTaraHiCTBIYHYIO
aKThIYHACIIb aJHOCHA Y30y/IKajdbHIKAy 3aXBOPAHHSIY, a Takcama a30T(IKCYyIOUbl
mram R. aquatilis A3K. Beistynena, mto aboaBa mTambl 3701bHBI TIPAAyIbIPABAIlb
iHgamn-3-ykcycHyro  Kicimaty.  MakcimanpHas — kKoibkacie  IVK,  sxas
npaayneipyera R. aquatilis A3K i P. agglomerans 6SK, cknana 72,0 1 60,0 mxr/mu,
ananaseqHa. Bei3HauaHa, mTo HalOOBII 3PEKTHIYHBIM criocadaM anparoyKi pacii
SHAA(PITHBIMI OaKTIPBIAMI, SKI 3a0sAcCreYBae BBICOKI BBIHIK 1X 1HTPaIyKLbI,
3’synsenia iHakyJseis HaceHHs. 3 ganamorait MALDI-TOF mac-cnextpamerpsii
OblIa TanBepAKaHa MPBICYTHACHh SHAA(ITHBIX OAKTAPBIM y PO3HBIX YaCTKaX
paciiH, IITO MaKa3Bae Ha 1X MIrpaublio 1 JaKadi3albllo ¥ pO3HBIX YacTKax a3iMai
MIITAHIIBL.

Azordikcyroubist 1 ¢acharmaduTizyroublss SHAAQITHBIS OaKTIPBIL, KIS
a(heKThIYHA KaJlaHI3yIOIlb KapaHi, JIiciie 1 CIIEOIBI, TEPCIIeKThIYHBI ¥ SIKAcIll aCHOBBI
MIKpOOHBIX TMpdMaparay, siKis CHIPBISIONb MaBEJIIUdHHIO 3a05CIICUaHHs paciiH
aziMal MaHibl «OisIariyHeIiMy a3oTaM 1 pochapam.



