MHUHUCTEPCTBO OBPA30BAHUA PECITYBJIMKU BEJIAPYCb
BEJIOPYCCKUHN I'OCYJAPCTBEHHbLIA YHUBEPCUTET
BUOJOIr'MYECKUN ®AKYJIBTET

Kadenpa muxkpooduosoruu

T'OPOBLIOBA

Banepust OnyapioBHa

OBOI'AHIEHUE ASOTOUKCUPYIOLIIUMHU U
OPOCOATMOBUNIN3YIOUIMMHU BAKTEPUAMMU KUAKOI'O
I'YMHUHOBOI'O YAOBPEHUA C HEJIBIO YCUJIEHUSA ET'O
POCTCTUMYJIUPYIOUIUX CBOUCTB

AHHOTaIMs K TATIOMHON padoTe

HayuHslii pykoBOIUTEB:

JTOKTOP OMOJIOTMYECKUX HAYK, TJIaBHBII
HAay4YHBIM  COTPYIHUK  JabopaTopuu
B3aUMOOTHOIIIEHUH MHUKPOOPTaHU3MOB
MMOYBBI U BBICIIUX pacTeHud MHcTuTyTa
mukpoounonorun HAH benapycu

3.M. AnenienkoBa

Mumnck, 2021



AHHOTALIMSA

Jumiomuas pabota: 56 crpanwuil, 21 pucyska, 8 Tadmmir, 47 UCTOYHHKOB.

XUNJIKOE I'YMMHOBOE YAOBPEHUE, BEPMUT'YMYVYC,
A3O0TOUKCUPYIOIIUE WU  ®OOCOPATMOBW/IN3YIOUIUE BAKTEPHUU,
NMHTPOAYKIUA, POCTCTUMVYJIALINA

OOBeKT uccneaoBaHus: KUAKUN BepMurymyc mpousBojctsa OO0 «Dureppar»
(benapych).

[Ipeamer UCCJIEI0BAHMS: MUHTPOIYKIUS a30TPUKCUPYIOLTUX "
dbocharmobmInyrommx OaKTepHil B JKUIKANW BEPMUTYMYC C IIENIbIO YCUJICHUS €T0
POCTCTUMYJIMPYIOIUX CBOMCTB

Mertoabl uccienoBaHus: MUKPOOHUOJIOrHYecKrue, OMOMETPUYECKUE

[lonydeHHbIE pe3yJIbTATHI U UX HOBU3HA!
Bepmurymyc 0orat opraHM4ecKiuM BEIECTBOM U MTO3TOMY B HEM JTIOMUHUPYIOT

OaxkTepuu, y4yacTBYIOIIME B MPEBPALLEHUN OpraHuueckux ¢opm azota. Ilo crenenu
00O0TaIlleHHOCTH MHUKpOOpraHu3sMamu (1o 3BsruHIEBY), pacTymux Ha MITA, KAA,
Dmibu, KUJIKu 6mooOpa3enr OTHOCUTCS K o4eHb OeaHbiM. s oOoramenus XI'Y
«Bepmukc» mcnonb3oBaHbl mMTaMMbI a30Tdukcupyrommx Pseudomonas sp. bBUM B-
1104-1 u docharmodbmmyromux Pseudomonas sp. BUM B-1103-J1 Oakrepuid.
['myOunHOE KYJIbTUBUPOBAHNE OTOOpPAHHBIX a30T(UKCUPYIOLIUX 51
dbochaTMoOmIM3yOIKUX OakTepuii B 2 1 Koubax OpieHmerepa ¢ KO3PPHUIMEHTOM
sanonHeHust 0,4: cpeoil KyJIbTUBUPOBAHUS — MOAU(PHUIIMPOBAHHOM cpenoii Meiinera,
o0beMoM wuHOKymATa — 1 00.%, wuyacrotoi Bpamenus — (180£10) 006./mMuH,
temneparypoit (28 + 2)°C, pH=(7,0 + 0,2) oOecreynBacT MOJy4YE€HHUE ILIOTHOCTH
GaxkTepuanbHoi nomyssanuu He Menee 10° KOE/mi uepes 48 gacos.

C 1enpo ONTUMHU3AIMHY COCTaBa U YCUJIEHUS! CTUMYJIMPYIOIIET0 POCT PACTEHHM
NEUCTBUS SKUJIKOTO TYMHHOBOro ynoopenus «Bepmuke» mpousBoactea OOO
«Duteppa» Haubosiee S(PHEKTUBHBIM SBISIETCS HUCIOJIb30BaHHE €ro B 2%
KOHIIEHTpaluu, oboramieHHbIM 10 % OakTepHalbHBIM KOHCOPLIIMYMOM Ha OCHOBE
azorpukcupyronmx Pseudomonas sp. BUM B-1104—]1 u dochaTrmMoOmm3yrommx

Pseudomonas sp. BUM B-1103-]] 6akTepuii.
O6paboTtka ceMsiH uccieayeMmbix pacteHuid 2 % XKI'Y, oboramennbsim 10 %

pabounM pacTBOpoM azoTPuKcUpymux U (ochaTMoOMIU3UPYIOMUX OaKTEepHUH,
oOecreynBaeT yBEeJIMYCHUE BCXOKECTU W 3Hepruu npopactanus Ha 50 u 51 % (ansa
CBEKJIbI CTOJIOBOM), HA 11 1 28 % (s mieHuisl 03umoit), Ha 32% u 59% (aJ1st oBca)
cooTBeTcTBeHHO. OOpaboTka ceMmsiH Kpecc—canata oObIkHOBeHHOro 2 % XKI'Y,
oboramenubiM 10 % pacTBopoM OaKTepUaTbHOTO KOHCOPIIMYMa Ha OCHOBE
azordukcupyronx Pseudomonas sp. BUM B-1104-/1 u docdarMoOuIM3yonmx
Pseudomonas sp. BMM B-1103-]] Oakrepwii, yiydmiaeT poCT € pPa3BUTHE



aHAJIM3UPYEMOM PACTUTENIBHOW KyJbTYyphbl. JIMHA MPOPOCTKOB YBEIWYMBAETCS HA
15%, cyxoit Bec — Ha 24%.

N3yuenune »sddextuBnoctn neicteus XKIY «Bepmukcy, oOoraiieHHOTO
OaKTepHaIbHBIM KOMIIOHEHTOM, Ha BCXOXXECThb W IMPOPACTAHHE CEMSH PACTCHUH,
pa3BUTHE TIPOPOCTKOB TOKazaio A(G()EKTUBHOCTh JEHCTBUA OaKTepHATbHO—
TYMHHOBBIX IPEMAPATOB U NEPCIIEKTUBHOCTh UX MPUMEHEHHUS JIUIsl CTUMYJIALIMKA pOCTa
pPaCTCHUM.
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ANNOTATION

Diploma thesis: 56 pages, 21 figures, 8 tables, 47 references.

LIQUID HUMIC FERTILIZER, VERMIGUMUS, NITROGEN-FIXING
AND PHOSPHATE-MOBILIZING BACTERIA, INTRODUCTION, GROWTH-
STIMULATION.

The object of the study: liquid vermigumus produced by "Fiterra" LLC
(Belarus).

Subject of the study: the introduction of nitrogen—fixing and phosphate—
mobilizing bacteria in liquid vermigumus to strengthen its growth—stimulating
properties.

Research methods: microbiological, biometric

The results obtained and their novelty:

Vermigumus is rich in organic matter and therefore it is dominated by bacteria
involved in the transformation of organic forms of nitrogen. According to the degree
of enrichment with microorganisms (according to Zvyagintsev) growing on MPA,
CAA, Ashby, the liquid biosample belongs to very poor. Nitrogen—fixing strains of
Pseudomonas sp. BIM B-1104-D and phosphate—mobilizing Pseudomonas sp. BIM
B-1103-D bacteria. Deep culturing of selected nitrogen—fixing and phosphate—
mobilizing bacteria in 2 L Erlenmeyer flasks with 0.4 filling ratio: cultivation
medium — modified Meinell's medium, inoculum volume — 1 vol. %, rotation
frequency — (180£10) rpm, temperature — (28 + 2)°C, pH = (7.0 £ 0.2), provides the
bacterial population density of not less than 109 CFU/ml in 48 hours.

In order to optimize the composition and strengthen the growth stimulating
effect of the liquid humic fertilizer "Vermix" produced by "Fiterra” LLC, the most
effective is its use in 2% concentration, enriched with 10% of the bacterial
consortium on the basis of nitrogen—fixing Pseudomonas sp. BIM B-1104-D and
phosphate—mobilizing Pseudomonas sp. BIM B-1103-D bacteria.

The treatment of the seeds of the studied plants with 2% FSW enriched with a
10% working solution of nitrogen—fixing and phosphate—mobilizing bacteria provides
an increase in the germination rate and germination energy by 50 u 51% (for table
beet) and by 11 and 28% (for winter wheat), by 32% u 59% (for oats) respectively.
Treatment of common garden cress seeds with 2% LGU enriched with a 10%
solution of a bacterial consortium based on nitrogen—fixing Pseudomonas sp. BIM
B-1104-D and phosphate—mobilizing Pseudomonas sp. BIM B-1103-D bacteria,
improves the growth and development of the analyzed plant crop. The length of
seedlings increases by 15%, dry weight by 24%.

The study of the efficacy of the action of "Vermix" enriched with a bacterial
component on the germination and germination of plant seeds, seedling development



showed the effectiveness of bacterial-humic preparations and the prospects for their
use to stimulate plant growth.
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AHATALBIS

Heimmomnas padota 56 craponak, 21 mamonka, 8 Tadmit, 47 KpBIHIII.

BAJIKAE I'YMIHABBIX YTHAEHHE, BEPMIT'YMYC,
A30TOIKCYIOYbIA I OOCOATMABUIIBYIOULIA BAKTOPHII,
[HTPAAYKIbIA, POCTCTBIMYJISIBAHHE.

AG'exT pgacnemaBaHHS: BaJki BepMirymyc BbITBopuacui TAA «Diteppa»
(benapych).

[Ipagmer Jacie/laBaHHs: THTPATYKIIBIS a30TQIKCYIOUbIX 1
dbochaTMabiTi3yI0UbIX OaKTIPBIA y BaJKlI BEPMITYMYC 3 MOTaldl y3MAaIlHEHHS STO
POCTCTUMYJISIBAHHBIX YJIaCI[iBaCITY

Mertanpl qacieaaBaHHs: MIKpaOisIariaHbisl, O1SIMETPBIUYHbIS

ATpbIMaHbIs BBIHIKI 1 1X HaBi3HA:

Bepmirymyc OaraThl apraHiuHbIM p34bIBaM 1 Tamy ¥ 1M JaMiHYIOIb OaKTApBIi,
AKis YI3€eNbHIYAONb Yy TepaTBapi3HHI apraHiyHbix Qopmay azoty. Ila crymneni
y30arauaHaciii Mikpaaprasizmami (ma 3BsriHuaBy), skis pactyub Ha MIIA, Kaa,
Omib1, Baaki Oioalpaser] agHociua aa BeiabMi OemnHbix. s y30arausnus KIY
«Bepmikc» BBIKapbICTaHBI IITaMbI a30Tdikcyroubix Pseudomonas sp. bIM Y-1104—]]
1 pocharmabimizyrousix Pseudomonas sp. BIM Y-1103—]] Oakrapsiid. [npi0iHHae
KyJbThIBaBaHHE aa0paHbIX a30T(PIKCYIOUbIX 1 PochaTmMaduTi3yrOubIX OAKTIPHIN y 2 11
KoJ10ax Dpnenmeriepa 3 kad(iupieHTam 3anayHeHHs 0,4: acspoan3emM KylbThIBaBaHHS
— MmazasidikaBaHail acapoaa3zem MeliHenna, ab'émam iHokynara — 1 a0.%, Yacratoi
kpyudHHs — (180 = 10) ab. / min, T™amnepatypait (28 £ 2) °C, pu = (7,0 = 0,2)
3a0screyuBae aTpbIMaHHE MIYbUIbHACHI OaKT3pbIsUIbHAN mamyssaubll He MeHm 109
KOE / mn npa3 48 ranzin.

3 MdITail anThIMi3albll CKIaAy 1 Y3MallHEHHS pOCTa paciiH A3€sHHI Bajkara
ryMiHaBeIX VyTHaeHH1 «Bepmike» BboiTBOpuacui TAA «®Diteppay HailOodbII
A(EKTHIYHBIM 3'AyJisielilla BbIKapbICTaHHE ST0 ¥ 2% KaHIPHTpallbll, y30arauaHbIM
10% OakTIPBIUTEHBIM KaHCOPIBIyMaM Ha acHOBE a3o0T¢ikcyroubix Pseudomonas sp.
bIM VY-1104-J i docdarmadinizyrousix Pseudomonas sp. BIM VY-1103-]1
OaKTAPHIN.

Armnpaioyka HaceHHs JocieAaHbsix paciaiH 2% KI'Y, ys36araganeim  10%
paboubiM  pacTBOopaM  a30T(dikcyroublx 1 (pocdaTMalLII3yrOUbIX  OaKTIPBIH,
3a0screuBae MaBeNliudHHE YcXopKkacii 1 3Heprii npapactanid Ha 50 u 51 % (mns
Oypakoy cranoBait), Ha 11 1 28% (s mmmanins! azimaii), Ha 32% u 59% (s ayca)
aanaBenHa. Amparoyka HaCeHHsI Kpecc—canaThl 3Bbluaiinara 2% XI'Y, y36arauansim
10% pactBOopaM OakTIphisulbHara KaHCOpPLbIyMa Ha acHOBE a30T(IKCYIOUBIX
Pseudomonas sp. BIM Y-1104-]1 i ¢hocdarmadinizyrousix Pseudomonas sp. BIM Y-
1103—/1 6axkTapbIi, majsnae poct 1 pa3Bille aHajdi3aBaHail paciiHHAN KyJIbTYypHbI.
JayKbIHS TTpapocTKay naBsuiiuBaelia Ha 15%, cyxi Bara Ha 24%.



BoiByusnne a¢ekteiynacui  m3esHas  JKIY  «Bepmike», y30arauanara
OaKTIPBIUIBHBIM KaMIIaHEHTaM, Ha YCXOJKacllb 1 MpapacTaHHE HACEHHS paciliH,
pas3Billli MpapocTKay maka3ana 3()eKThIyHACHb M3€IHHS OaKTIPbIIbHAN-TYMIHABBIX
npamaparay 1 mepcrneKThIYHACI 1X MPBIMSHEHHS ISl CTBIMYJISLBI pOCTY paciiH.



