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PE®EPAT

Marucrepckass auccepranus: 59 cTpaHui, 6 Ta0uIl, 10 puCyHKOB,
94 ucroynuka.

Knouesvie cnosa: SOHJIOOUTHI, O3MMMASA TMIHIEHUIIA, WHJOJI-3-
YKCYCHASA KUCJIOTA, HUTPOI'EHA3SHAS AKTUBHOCTD

IIpeamet uccaenoBanmsi: [ pamorpuiateibHbie YHA0PUTHBIE OAKTEPUH O3UM-
HOMU IIIIICHUIBI.

O0bexT uccaenoBanusi: DHaopuTHeil mramm K9 pona Pantoea, cemena u
pacteHus o3uMoin nmeHutsl (7riticum aestivum L.) copra « ABryCTHHAY.

Heab padorbi: XapakTepUCTUKA arpOHOMMYECKH ILIEHHBIX CBOMCTB IITaMMa
Pantoea sp. K9 u ero BausHus Ha pOCT U pa3BUTHE MPOPOCTKOB 03UMOM MIIICHUIIBI.

B marucrepckoit nuccepranyy IpUBOAUTCS 0030p JUTEPATYPHI, XapaKTepU3y-
IOIUN SHAOPUTHBIE MHUKPOOPTaHU3MBI KaK OCOOYIO JKOJIOTMUECKYIO TPYMIy MH-
KPOOPraHU3MOB, BCTYIAIOUIYI0 B aCCOLMAIMIO C BHYTPEHHHMMH TKaHSIMHU BBICHINX
pacTeHHil B IPUPOJE; NAaETCS XapaKTePUCTUKA arpOHOMUYECKH LIEHHBIX CBOWMCTB Ipa-
MOTPHULIATETLHOTO 3HI0UTHOTO U30JIATa B MPUIIOKEHUH K XO35HCTBEHHO 3HAYMMOM
KYyJbTypE — O3UMOM IMILIECHUIIE.

B pamkax 00630pa auTeparypbl TPUBOAUTCS UCTOPHS TEPMUHA «IHAODUT» U
pazNUYHbIC OMpPENENIEHUsI ATOr0 TePMHUHA, 0000IIAIOTCS CBEJIEHUS O TaKCOHOMHUYE-
CKOM pa3zHOo00pa3uu YHAO0MUTHBIX MUKPOOPTAHHU3MOB U OTHOCUTEIILHON BCTpEYaeMO-
CTU IIPEACTAaBUTEIICH Pa3HBIX TAKCOHOB B UX COCTaBe, AAETCS CPaBHUTENIbHAS Xapak-
TEPUCTUKA METOJIOB BbIICNICHUS HI0(UTOB U3 TKAHEHW paCTeHUN U METOJIOB UJICHTH-
dbukamu 3H10GUTHBIX MUKPOOPTaHU3MOB. Takke B 0030pe IuTepaTypbl MPUBOISATCS
NEPCIEKTUBHbBIC HAINPaBICHUS MPUKIAAHOTO MPUMEHEHHS HIO0(UTOB U paccMaTpH-
BAIOTCSl MEXaHMU3Mbl B3aMMOJICUCTBHS SHIO(PUTOB C PACTEHUSIMHU, KOTOPbIE CIOCO0-
CTBYIOT KOJIOHM3AIlMU pacTeHUil U (HOPMHUPOBAHUIO YCTOMYMBOM accoluaiuu, oly-
CIaBJIMBAOLIEH MPOSBIIEHUE UMY arPOHOMUYECKHU LIEHHBIX CBOMCTB.

B xone xapakrepuctuku saaoduTHoro mramma K9 6wt nonydyen meradonuue-
CKMii Tpoduitb OMOXMMHUYECKUX aKTUBHOCTEH, KOTOPHIN MO3BOJIMI OTHECTH IITAMM K
pony Pantoea. BwisiBneno, uto mramMMm K9 cnocoOeH k CHHTE3y WHJO0JI-3-yKCYCHOM
kuciotel (MYK); makcumanpHas KOHIIGHTpalus BellecTBa cocTaBujia 175 MKr/mi.
CemeHa MNIIEHUIIbI, WHOKYJHUPOBAHHBIE IITAMMOM, JIEMOHCTPHUPOBAIA YBEIHYCHHE
JUTMHBI TpOopocTKa Ha 36 % u pynHbl KOpHS Ha 20 % B cpaBHEHUHU C KOHTPOJIEM. AM-
wndukanus metonom I[P mokazana Hamuume reHa nifH, HEOOXOIUMOTO IS
CHUHTE3a HUTPOTECHA3bI.



PO®EPAT

Maricrapckass npicepTanpisa: 59 craponak, 6 Tabmin, 10 MamroHKAY,
94 KpBIHIIIBIL.

Knwouasvia  cnoser:  DHAA®ITHI, A3IMAA [IIHAHIIA, IHJIOJI-3-
BOLIATHAS KICJIATA, HITPATEHA3HA S AKTBIYHACLIb

Ipaagmer nacaenaBanHsi: ['pamanaMoVHBIA SHIA(ITHBIA OaKTIPHIl  a3iMait
IIIAHIBI

A0’ekT nacjenaBanHHsi: OHpaditHel mtam K9 poma Pantoea, HaceHHe 1
pacniinbl azimai mmaninel (77iticum aestivum L.) rarynky "Ayryciina'.

Mbra  pgaciemaBaHHsi:  XapaKTapbICThIKa  arpaHamMiyHa  KallITOYHBIX
yazenbHacHsay mrama Pantoea sp. K9 1 aro yrieIBy Ha pocT 1 pa3Billlié mpapocTkay
a3iMail muaHinel.

Y wmarictapckaii  apicepTalibll  NMPBIBOA3INIA  arisid  JiTapaTyphl,  sKi
XapakTapbizye 3HAABITHBIA MIKpaapraHiMbl SK aJMBICIOBYIO DKAJATIdYHYIO TPYITY
MiKpaapraHizmMay, sKisg VCTymawIlb Y acalbIalbll0 3 YHYTpaHbIMI TKaHIHaMi
BBIIUIIBIX PACIliH y MPBIPOA3E; Aaelllla XapaKTapbhICThIKa arpaHaMivyHa KallTOYHBIX
yJacuiBacIly TpamMagMoyHara sHAadiTHara i3aisaTy V¥ JajaTtky Ja racrnajaapya
3HaYHal KyJbTYpbl — a31Mail MIIaHIIbI.

VY armsaay mitapaTypbl OpbIBOA3INIA TICTOPBIS TIPMiHA «IHAABIT» 1 PO3HBISA
BBI3HAUAHHI TATara TOPMIHA, alaryJbHSIONIA 3BECTKI Ipa TaKCaHAMIYHYIO
pasHacTaiiHacb AHAADITHBIX MiKpaapradiamMay 1 aJHOCHall cycTpakaemaciil
npajCTayHIKOY PO3HBIX TaKCOHAY y 11X CKJIaa3e, Jaellia IapayHajlbHas
XapaKTapbhICThIKa MeTajay BBUIYYSHHS OSHiadiTay 3 TKaHIH paciaiH 1 Merauay
1PHTEIGIKAIBI  SHAADITHRIX MiKpaapraHiama. Takcama ¥ arisamze JiTapaTypbl
MPBIBO3AIINIA MEPCHIEKTHIYHBIA HalpaMKi MPBIKIaJAHOTa MPBIMSHEHHS YHAA(ITAY 1
pasriduamIa  MeXaHI3Mbl  y3aeMaj3esHHsS dSHpaditay 3 paciiHami,  SKis
caJ3eMHIYaIONb KajaHi3alell paciiH 1 ¢apMipaBaHHIO YCTOMIIBal acallbislibll, SKas
a0ymoyiiBae npasBy sHadiTaM1 arpaHaMivyHa KaIlITOYHBIX yJIacIliBacIsy.

[Tamuac  xapakTtapeIcThiki dSHpadiTHara mramy K9 Obly  arphIMaHbI
MeTabaniuyHbl TPodiab OIIXIMIYHBIX aKTBIYHACIY, K1 Aa3BOJIY aaHECIl IITaMm Ja
pony Pantoea. Briaynena, mro mram K9 3m00pHBI 12 CIHTI3Y HHAOJ-3-BollaTHAN
kiciarel (MBK); MmakciManbHas KaHIDHTpAIBIS paubiBa ckiana 175 Mxr/mi. Hacenne
NIIAHINBI, SKOE€ HWHAKyJipaBadl IITaMaM, J3dMaHCTpaBaja IaBeJIudHHE Ay KbIHI
npapoctkay Ha 36% 1 mayxbiHl KapblHEy Ha 20% y mapayHaHHI 3 KaHTPOJIEM.
Ammumidikaneiss Metranam [P makaszama nasyHacup reHa nifH, HeaOxomHara s
CIHT?3Y HITpareHasbl.



ABSTRACT

Master’s Thesis: 59 pages, 6 tables, 10 pictures, 94 sources.

Keywords: ENDOPHYTES, WINTER WHEAT, INDOLE-3-ACETIC ACID,
NITROGENASE ACTIVITY

Research subject: Gram-negative endophytic bacteria of winter wheat.

Research objects: Endophytic strain K9 of the genus Pantoea, seeds and
seedlings of winter wheat (77iticum aestivum L.) variety “Augustine”.

Stated objective: Characterization of agriculturally valuable properties of the
Pantoea sp. K9 strain and its impact on the growth and development of winter wheat
seedlings.

This Master's thesis provides a literature review that characterizes endophytic
microorganisms as a special ecological group of microorganisms that associate with
the internal tissues of higher plants in nature; and a practical study that gives a de-
scription to the agriculturally valuable properties of a gram-negative endophytic iso-
late when applied to an economically significant crop — winter wheat.

The literature review provides the history of the term "endophyte" and various
definitions of this term, summarizes information on the taxonomic diversity of endo-
phytic microorganisms and the relative occurrence of representatives of different taxa
in endophytic communities, gives a comparative description of the methods for isola-
tion endophytes from plant tissues and methods for identifying endophytic micro-
organisms. The literature review also describes promising areas where applied use of
endophytes is possible and examines the mechanisms of interaction between endo-
phytes and their hosts that contribute to the colonization of plants and the formation
of a stable association underlying the agriculturally valuable properties of endo-
phytes.

A metabolic profile of biochemical activities was obtained during effort to
characterize the endophytic bacterium strain K9, which allowed to classify the strain
as a part of the genus Pantoea. Strain K9 proved to be capable of synthesizing indole-
3-acetic acid (IAA); the maximum recorded concentration of IAA secreted into the
culturing medium was 175 pg/ml. Wheat seeds inoculated with the strain demon-
strated an increase in the sprout length by 36% and in the root length by 20% when
compared to the control. PCR amplification revealed the presence of the nifH gene,
which is necessary for the synthesis of nitrogenase.



