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VJIK 579.674

BIIJIUB LACTOBACILLUS PLANTARUM OHY 121
AGROBACTERIUM TUMEFACIENS C58 HA ITPOPOCTAHHA
I JEAKI POCTOBI XAPAKTEPUCTHUKH TAPOCTKIB TOMATA

Macnosceka H.C., Jlimanceka H.B.

Ooecvruii HayioHanbHuti yHigepcumem im. 1.1. Meunuxosa
65082, Vkpaina, Ooeca, syn. /{eopancoka, 2

limanska@gmail.com

OOpobka HaciHHS TomaTta copTy bamamga Oaktepissmu turama Lactobacillus plantarum OHY 12
ITi/IBUIIlyBajia €Heprito nmpopocTanHs Ha 15%, cepenHio TOBXHHY KOpeHs mapocTtka — Ha 13%, a 0OpoOka
OE3KIITHHHOIO KYyJIbTYpaJdbHOIO PIAMHOI0 IOTO INTaMa 30uibIryBana cxoxicTs Ha 21,2%. Ha erami
TPOPOCTaHHS HaciHHA Tomara (Qitonaroren Agrobacterium tumefaciens C58 He YMHUB BHUIMNMOTO
HETaTHBHOTO BIUIMBY, HATOMICTh, OE3KIIITHHHA KYJIbTypaJIbHA piAMHA IiJBHITYBaja cXoxicTh Ha 13%, a
CepelHI0 NOBXKHUHY KOpEeHS MapocTKiB — Ha 7%. BupaxkeHuil cTuMmymoounii eekT crocrepiraBcs y
BUIAJIKy OOpOOOK HACIHHS CYMINIIIIO KIITHHHHUX CYCIEH3iH JaKToOammiI i MaTOreHHHUX arpoOakTepiil:
30UIbIIeHHs cX0KOCTi Ha 27,1%, cepeHboi TOBXKHUHHM Haa3eMHOi yacThHU — Ha 11%. SKio 1o KyneTyp
JOJaBall KyJIbTypaIbHY pPIAMHY IHIIOTO MIiKpOOpPraHi3My, TaKOX CIIOCTepirajiacs CTHMYJIALIS
npopoctants (14,5-17,2%). SBuuie MiABHUINEHHS CTUMYJIOIOYA AKTHBHOCTI JAKTOOAIMI 3a IHAYKIMT
IHITMM MIKpOOPTaHiI3MOM OITCAaHO HAMH yIepIle.

Kniouogi cnosa: 6ionociuni npenapamu, CmMuMyasyis cX0xcocmi ti pocmy pPOCIUH, MOJOYHOKUCHL 6axkmepit,
30VOHUK OaKMepianbHO20 PAK).

Macnosckas H.C., Jlumanckas H.B. BIJIMAHUE LACTOBACILLUS PLANTARUM OHY 12 U
AGROBACTERIUM TUMEFACIENS C58 HA TIPOPACTAHUE W HEKOTOPBIE POCTOBBIE
XAPAKTEPUCTUKN TIPOPOCTKOB TOMATA / Opecckuili HalMOHAIbHBIA  YHUBEPCUTET
uM. 1.11. MeunukoBa; 65082, Ykpauna, Oznecca, yi. JIBopsiHckas, 2

OO6paboTka ceMmsH ToMarta copra bammama Oaxrepusmu mramma Lactobacillus plantarum OHY 12
YBEIMYMBAJIA SHEPTHUIO TIpopacTanus Ha 15%, cpeaHioo JumHy KOpHS npopoctka — Ha 13%, a oOpaboTka
0E3KICTOYHOH KYJNbTYpalbHON XKHUAKOCTHIO TaHHOTO IITaMMa TOBHIIIaia BcXoxecTh Ha 21,2%. Ha atame
mpopacTaHusi ceMsiH Tomara ¢utonatoreH Agrobacterium tumefaciens C58 He TPUUYUHSI BUIANMOTO
HETaTUBHOTO BIHSHUS, HA000pOT, OE3KIETOYHAST KyJIbTypajbHas JKHIKOCTh IOBBINIANIA BCXOXKECTh Ha
13%, a cpeaHOl0 IIMHY KOPHA TpopocTka — Ha 7%. BeIpakeHHBIH CTUMYyIUpPYIOMHA 3G ekt
HaOmonasncs B ciiydae 0OpabOTOK CeMsH CMEChIO KJIETOYHBIX CYCIEH3MH JIaKTOOAUMIT U HaTOreHHBIX
arpo0akTepuii: yBennueHne Bcxoxkectd Ha 27,1%, cpennei mmHbI HagzeMHol dactu — Ha 11%. Ecim
KyJIbTypaM R00aBIISUIM KYJIBTYPaJIbHYIO XHIKOCTH JPYroro MHUKPOOPraHH3Ma, TO TaKXe HalOirojanach
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ctumyssiust  npopoctanus  (14,5-17,2%). SIeneHue yBeNWMUYEHHS CTUMYJIUPYIOIIEH aKTUBHOCTH
JaKTOOALMIUT B pe3ysbTaTe HHAYKINH IPYTMM MUKPOOPIaHU3MOM OIMCAHO HaMH BIEPBBIE.
Kniouesvie cnosa: buonozuueckue npenapamol, CIMUMYIAYUSL 6CXOHNCECMU U POCMA PACTEHUU, MOIOYHOKUCTIbLE
baxmepuu, 6030youmens 6AKMepPUAIbLHO20 PAKA.

Maslovska N.S., Limanska N.V. EFFECT OF LACTOBACILLUS PLANTARUM ONU 12 AND
AGROBACTERIUM TUMEFACIENS C58 ON GERMINATION AND SOME GROWTH
CHARACTERISTICS OF TOMATO SEEDLINGS / Odessa National I.I. Mechnikov University; 65082,
Ukraine, Odessa, Dvorianska str., 2

Tomatoes are the common plants used for the study of crown gall pathogenesis and testing of biological
preparations. It is a model object with fast manifestations of crown gall symptoms. Modelling of infection
is routinely carried out by injections in stems or via soaking roots in phytopathogen suspensions or
planting in infested soil. It has not been studied yet how the phytopathogenic agrobacteria, for instance —
from infected soil, effect on tomato seeds germination and growth characteristics of seedlings.

Lactobacilli are the perspective microorganisms for plant protection and stimulation of plant growth.
Recently we revealed for the first time the possibility of inhibition of crown gall agent Agrobacterium
tumefaciens with antagonistic Lactobacillus plantarum.

Taking into account all the mentioned above, the aim of our work was to study the effect of L. plantarum
and 4. tumefaciens on germination and some growth characteristics of tomato seedlings.

L. plantarum ONU 12 was selected as a strain with effective inhibition of 4. tumefaciens under laboratory
and green house conditions. Lactobacilli were cultivated overnight in MRS medium at 37°C.
Phytopathogens A. tumefaciens C58 were cultivated overnight in LB medium at 28°C. Bacterial cells
from overnight cultures were washed three times by centrifugation (10 000 g 20 min) and after the pellets
were diluted by sterile distillated water till the initial concentration of 2 - 3x10° CFU/ml. The seed
surfaces were sterilized by 25% hydrogen peroxide for 5 sec and after washed three times in sterile
distillated water. Seeds were soaked in bacterial suspensions, supernatants or in the controls for 6 hours
and left in sterile wet camera for germination at 25°C. The next variants of treatments were used: bacteria
of L. plantarum ONU 12 strain washed from the cultural liquid; cell free cultural liquid of L. plantarum
ONU 12 (supernatant after centrifugation); bacteria of 4. tumefaciens C58 strain washed from the cultural
liquid; supernatant of agrobacterial overnight culture; mixture of cell suspensions of both strains in 1:1
ratio; cell free supernatants of both strains mixed in 1:1 ratio; bacteria L. plantarum ONU 12 and
supernatant of agrobacteria; bacteria A. fumefaciens C58 and supernatants of L. plantarum ONU 12.
Water, nutritional media and their mixtures were the negative controls. Eight independent experiments
with 50 seeds in each variant of the treatment (400 seeds per variant totally) were carried out. Energy of
germination was calculated on 6th day; germination, mean lengths of roots and stems of seedlings were
measured on 12th day.

The treatment of tomato seeds cv Ballada by the bacteria of L. plantarum ONU 12 strain increased the
energy of germination in 15%, the mean length of seedling roots in 13%, and the treatment by cell free
cultural liquid of this strain increased the germination in 21,2%.

The phytopathogen A. tumefaciens C58 on the stage of germination didn’t affect seeds negatively,
opposite — the cell free cultural liquid increased the germination in 13% and mean length of seedling roots
in 7%. Stimulating effect of agrobacterial metabolites needs further investigations.

Bacterial suspensions of A. tumefaciens C58 slightly decreased the mean root lengths of the tomato
seedlings.

The significant stimulating effect was observed in case of the treatment of seeds with the mixture of cell
suspensions of lactobacilli and pathogenic agrobacteria: germination increased in 27,1%, mean length of
stems — in 11%. If the bacterial cultures were mixed with the cultural supernatants of the another
microorganism, the stimulation of germination also occurred (in 14,5-17,2%). It seems that the cultural
liquid of another microorganism (4. tumefaciens C58 in our case) plays a role of inductor which improves
the stimulating properties of lactobacilli.

The effect of increasing the plant stimulation activity of lactobacilli by induction of another
microorganism has been described for the first time.
Key words: biological preparations, stimulation of germination and plant growth, lactic acid bacteria, crown
gall agent.
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BCTYII

Po3poOku edexkTuBHUX OI10JOTIYHMX MpemapariB JUId 3axXUCTy POCIAMH BiX (iTONATOTEHIB,
HANPUKIIAJ, Big 30ymHUKAa OakTepialbHOTO paKy, MOTPeOYIOThH M000pY 3PYYHHUX MOJEIBHUX
cuctem. ditonatoreHn Agrobacterium tumefaciens CpudUHsIE 3aXBOPIOBAHHS Ha OakTepiaTbHUI
paKk Ha KOpiHHSIX Ta crebmax tomariB [10], ame s OMHOPIYHUX POCIUH MIKIJJIUBICTh
3aXBOPIOBAaHHSA HE Taka BUCOKA, SK Uil OaraTopiyHuX. ToMy TOMaT y IbOMY BHIIAJKy € HE
CTUIBKHA SIK POCIMHOIO, Ky MOTPIOHO 3aXHCTUTHU BiJl OAaKTEpiaIbHOTO paKy, a MOJICIbHHM
00’€KTOM, Ha $KOMY MIBUJKO 3 SBISIOTBCA CHUMOTOMHU OakrepiampHoro paky. LItyune
iH(}iKyBaHHS TOMaTa MPOBOMIATH 3a3BHYAl METOAOM I1H €KIii y cTebso abo uepe3 KOpiHHA,
BUTPUMaHEe B cycreH3ii ¢iTomaroreny, abo BHca/pkeHe B iHGikoBaHHH IpyHT [6]. [oTtenep He
OyJl0 BUBYEHO, SK BIUIMB (DITOMATOTEHHUX arpoOakTepiid, HANpUKIad, 3 iH(IKOBAHOTO IPYHTY,
B1I0OOpa’Ka€eThCsl HA CXOXKOCTI HACIHHSI TOMATIB 1 POCTOBUX XapaKTEPUCTUKAX CISHIIIB.

baxrepii pony Lactobacillus € nepcrieKTUBHUMU MiKPOOpPTaHi3MaMH JUIs 3aXUCTY Bij (iTOMATOreHiB,
a TaKOX ISl CTUMYIALIl pocty pociuH [4]. Byno mokazaHo iHriOyroumii BIUIMB JIaKTOOALMIT Ha
¢itonartoreHHHi rpubu 1 OakrepianbHi (¢iTonarorenu [5; 9]. HemonaBHo Hamu ymepiie Oyio
MOKa3aHO MPHUTHIYEeHHS 30y1HuKa OaKkTepianbHOTO paKy Agrobacterium tumefaciens [7].

3 orsiAy Ha 3a3HAYCHE METOI0 POOOTH € BUBUYCHHS BIUTUBY Oaktepiit Lactobacillus plantarum ta
A. tumefaciens Ha TIpOPOCTAHHS HAcCiHHS Tomara Ta JAedki MOpPPOMETPUYHI ITOKAa3HUKH
MapoOCTKIB.

MATEPIAJIN TA METOIHN JOCJILIZKEHHSA

Jns oOpoOku HaciHHsA TomariB copTy bamana 3acrocoByBamu J00OBY KyNbTypy IITamMy
L. plantarum OHY 12, saxuit Oymo oOpaHO s JOCTIIKEHb SK TakuW, MO e()EKTHBHO
NpUTHIYYBaB picT ¢itonatoreny Agrobacterium tumefaciens C58 Ha IMIIBHUX 1 B PIIKUX
KUBWJIBHUX cepenoBumiax. Jlakrobamwim KylbTUBYBaJM J00y B pPIAKOMY TOXHBHOMY
cepenoBunii MRS [2] mpu 37°C 10 nocsirTHeHHsI KOHIIEHTpaIlii 2-3 X 10° KYO/mi1. ®ditonaroren
A. tumefaciens C58, BUKOPHCTaHWUH Yy JOCHI/PKeHHI, OyB IIO0’SI3HO HAJAAHUNA JOKTOPOM
6ionoriunux Hayk @.I. ToBkaueMm. /{751 MOCTaHOBKM €KCIIEPUMEHTa arpoOaxTepii BUPOIILYBaIH
100y B Oynwiioni LB [1] mpu 28°C.

Knituan Oakrepiii 3 100OBHX KyNbTyp TpPHUi BiAMHUBaNM HEHTPU(YTryBaHHSAM BiJ 3aIHIIKIB
cepenosuia (10 000 g mpotsirom 20 XB), a MOTIM JTOBOAMIA B CTEPUIbHIN AUCTHIbOBAaHIM BOI1
(CIIB) 1o koumenrtpaniii 2-3 x 10° KYO/mun. Ilepen 06poGKOK I[OBEPXHIO HACIHHS
CTepUITI3yBalld 3a JOMOMOTOI0 PO3YHHY MEPOKCHUAY BOAHIO 25% MpPOTATOM 5 C., MICIS 4YOTO
HaciHHg Tpudi cnojickyBaii y CJIB. ¥V miaroroBineHuxX CycreH3isiX HACiHHS BUTPUMYBAIH 6
TO/IMH, MOTIM MEPEHOCWIN B CTEPUIIbHI BOJIOT1 KaMEpH 31 CTEPUIILHOIO BOJOIO 3 BOJOTOHY JJIs
npopoctanHs rpu temrneparypi 25°C. Kontponem Oyio HaciHHs, 3amoueHe Ha 6 roaun y CZIB.

Jns Bu3HaueHHs Ail mwTamiB (ITOMATOTeHY Ta JakTOOAIMJI HAa IMPOPOCTaHHSI HACIHHSA TOMara
OKpEMO OJMH BiJl OAHOTO Ta pa3oM OyJO 3aKIaJeHO TakKi BapiaHTH EKCIIEPUMEHTY: OakTepii
mramy L. plantarum OHY 12, BigMUTI Bil KXUBUJIBHOTO CEpENOBHUINA; OE3KIITHHHA
KylnbTypanbHa Oaktepid mramy L. plantarum OHY 12 (cymepHaTaHT, OTpUMaHWH MicCIs
neHTpudyryBanns); 6akrepii mramy 4. tumefaciens C58, BIIMHTI BiJl )KUBHJIBHOTO CEPEIOBHIIA;
OC3KIIITUHHA KyJIbTypanbHa OakTepiii mramy A. tumefaciens C58; cycmensii KIITHH 000X
MITaMiB y CyMIllli B OJTHAKOBi# KUJTLKOCTI; O€3KIITUHHA KYyIbTypasibHa pinuna L. plantarum OHY
12 Ta A. tumefaciens C58 B 0lHAKOBUX CITiBBIIHOIICHHSX; OC3KIITHHHA KyJIbTypaibHa piauHa L.
plantarum OHY 12 Ta cycnen3is kmituH A. tumefaciens C58 B OJJHAKOBHUX CIiBBiTHOIICHHSX;
0e3KJIITUHHA KyJbTypalibHa piguHa A. tumefaciens C58 ta cycnensis kimituH L. plantarum OHY
12 B OXHAKOBHX CHIBBIIHOIIEHHSIX; CTepWJIbHE >KMBWIbHE ceperoBuiie MRS; crepuibhe
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KUBWIbHE cepenoBuille LB; crepunbHe xkuBuibHe cepepouiie LB ta CJIB B ogHakoBUX
cruiBBigHomeHHAx; C/IB. OcranHi 4oTHpHU BapiaHTH OyJIM HETATUBHUMH KOHTPOJISIMH.

VYcporo 3xiicHEHO 8 HE3aNeKHUX MOBTOpHOCTEH, KokHa — 1o 50 HaciHuH. Enepriio
IIPOPOCTaHHs BU3HAYaIU yepe3 6 JHIB, a CXOXKICTh — yepe3 12 3rigHo 3 3araabHonpuiiHsaTo0. Ha
12-ii neHp TakoX OyiaM BHUMIPIOBAJM JIOBKMHY CTe0eN 1 KOpEHIB MapocTKiB. MaTeMaTHYHO
pe3ynbTaTH TOCHTIIKEHDb JOpo0IIsaIu 3a qomoMoroto nmporpam Microsoft Excel.

PE3YJIBTATH TA IX OBGTOBOPEHHSI

Buxopucrannst Oaktepiii mramy L. plantarum OHY 12 moxe OyTH TEpCHEKTUBHHM ISt
00poOOK HACiHHA TOMaTa, OCKUIbKH JIAKTOOAIWJIM SIK AQHTArOHICTH NPUTHIYYIOTh PO3BHTOK
MATOTEeHIB, 1 OKPIM TOT0, 3HAYHO MOKPAIIYIOTh CXO0XKicTh HaciHH [5]. LlikaBuM € mociimKeHHs
BIUIMBY 30yJHUKa OaKTeplalbHOIO paKky Ha IIOCIBHI SKOCTI HACIHHA POCIHMH-TOCIOAApIB Y
KOMIUIEKC1 3 0aKTepisiMU-aHTaroHiCTaMH — JIAKTOOAIMIaMH.

VY pe3ynbTari IOCTIKEHb MOKa3aHo, 10 OC3KIIITHHHI KYJbTYpalbHI piTuHU (iTOmaToreHy i
JAKTOOAMI y CyMIINl NPU3BEIM O MiJIBUIIEHHS eHeprii mpopocTtanHs Ha 16%, a cymim
CYCIEH31 KJIITHH y TakoMy 3K CHiBBIHOHIEHHI — Ha 7%. CycneHsis KIITHUH JTaKTOOAaIui
MiIBUIIyBaJIa €HEPTi0 TPOPOCTaHHS HACiHHS ToMmarta copty banama na 15% (puc. 1).
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Puc. 1. Enepris npopoctanHs HaciHHS ToMaTa copTy bamaga micis oOpoOok OGakTepiaibHUMHU
CYCHEH31IMH 1 KOHTPOJISIMU TIOKUBHUX CEPETOBHIIL.

BusiBunocs, mo cami mo coOi BIIMHUTI KHUBI KyJbTypH OakTepid Tak camMO HE3HAYHO
MIJBUIYBAIA W CXOXKICTh HaciHHA. Tak, BiaMuTi kmituHu L. plantarum OHY 12 miasunryBanu
cxoxicTh auiie Ha 4% (puc. 2).

Cynepnaraatu, sk L. plantarum OHY 12, tak 1 A. tumefaciens C58, cupuuuHsIN OUIBII
BaroMuil BIUIMB Ha mpopoctaHHsa pociuH (21,2% 1 13%, BinmosiaHo). CyMiml cynepHaTaHTIB
Mmana meHit edext (10,4%). HatomicTh cymimn )XKMBHUX KyJNbTYp Jlaia HaWKpalluil pe3ynbTaT
CTUMYJISILIT popocTanHs (27,1%). SIKio 10 )KUBUX KYJIBTYp AOJaBaTH KYJIbTYpaJbHY PIIUHY
1HIIIOTO MIKpOOpPraHi3My, TaK0X CIIOCTEPIraeThCsl CTUMYIIALIS nmpopoctanus (14,5-17,2%), To6To
HA/I0CaJI0Ba PIIMHA BUCTYIAE IHAYKTOPOM, SIKHH IMOKpPAILye CTUMYIIIO0UI BJIaCTUBOCTI OaKTepiid.
VY L. plantarum Take sBUIIE BiIOME Ui CHUHTE3Y OAaKTEpiOIUHIB, KOJIM IIi aHTaroHiCTHYHI
CIIOJIyKM CHHTE3yIOThCS Kpamie, a0o HaBiThb BHUHIATKOBO — Yy TPUCYTHOCTI 1HIIOTO
MIKpOOprasizma-inaykropa [8].
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Puc. 2. CxoxicTh HaciHHs ToMarta copTy banana nicis 06pobok 6akTepiaJbHUMH CYCHEH31IMU 1
KOHTPOJISIMU OKUBHUX CEPEJOBHUIIL

Jlume B onHIA Tmpaii OMMCAaHO MOMJIMBICTE CHHTE3Y JIAaKTOOAlMjIaMHd TOPMOHIB a0o
TOPMOHOMOIIOHUX CTONYK [3], ajie cam mpoIlec CUHTE3y HE OMHUCYEThCS. MOXKINBO, Y HALIOMY
BUMAJIKYy MU TaK0>XK MaeMO CIpaBy 3 1HAYKII€l0 a00 MOKPAIIEHHSM CHHTE3Y HEBIJOMHUX CIIOIYK
31 CTUMYJTIOIOUOIO JI€I0 HA TPOPOCTAHHS POCIIHH.

[Ilomo cepenHboi JOBKUHMA HAI3€MHOI YaCTUHH MApOCTKiB, BOHA 30UIbIITyBasIacs Ipu 00poOKax
cyMimto kiituH L. plantarum OHY 12 ta A. tumefaciens C58 na 11% (puc. 3).
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Puc. 3. JlorxrHa HaI3eMHUX YaCTHUH NApPOCTKIB ToMaTa copty banama

Cami x mo co01 KJIITUHU (DITOMATOTEHY 3MEHIIYBaJU CEPEIHI JOBXKHWHU KOPEHIB MPOPOCTKIB
(puc. 3, puc. 4).

Ha cepenHio 10BXHMHY KOpEHsl HApOCTKIB ToMaTa 00poOku cymimmito Kiitul L. plantarum OHY
12 Ta A. tumefaciens C58 1CTOTHO HE€ BIUIMBAJIN — 1€} MOKA3HUK CTATUCTUYHO HE BIAPI3ZHIBCS
BiJl KOHTposibHOro. Halikpammii edexkt Ha 30UIbIIEHHS JOBXKUHHM KOPIHHS Majiu oOpoOKu
KIIITUHHOIO CycIieH3i€r0 JakToOarmi (mokpameHHs Ha 13%) 1 O€3KIITHHHOIO KYIbTYpPalbHOIO
pinuHotO (hitonatorena (7%).
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Puc. 4. JloBx1Ha KOpeHiB MAapOCTKiB ToMaTta copTy bamana

OTxe, 3aleKHO BiJ] TOTO, YM 3aCTOCOBYBAJNACSA KIITHHHA CycrieH3ist A. tumefaciens C58 abo
OE3KJIITMHHA HaJ0Cca/loBa piauHa LUX OakTepi, BIJIMB Ha MPOPOCTaHHS Ta pPOCTOBI
XapaKTEPUCTUKU TMApPOCTKIB TOMaTa BIAPI3HABCA 1 MIr OyTH 1 NPUTHIYYBaJbHUM, 1 JEIIO
cTuMynIo0YrM. CTUMYITIOIOUMN BIUIMB METa0OMITIB arpoOakTepiil Ha picT KOPEHs Ta CXOXKICTh
HACiHHSA TOMaTa MOTpedye MOAAIBIIOrO MOCTIKEHHS. BUpaXeHOTo HEraTMBHOTO BIUIMBY Ha
HACiHHS 1 MapoCTKU (THUTTS, HEKPO3W, B’SIHEHHS TOILO) HAa LIbOMY €Talll PO3BUTKY POCIMHU
TomaTa (piTormarored He cipuuuHsB. [lo3uTHBHUI edekT 00pOoOOK JaKTOOAMIIAMU JJIS 3aXUCTY
pocnauH Bi (QitonmaToreHiB Oyn0 OMUCAHO NAESIKHUMH aBTOpaMH, HANPUKIAA, MO0 3aXUCTY
TOMATIB Bif Fusarium oxysporum, 1 1iei BB OyB mramocterudiuaum [5]. Hamu B pe3ynbrati
JOCHiKeHHs1 Oyno yIeplie OINMCAaHO 3JaTHICTh CyMilll NaTOreHHMX arpoOakTepii Ta
JaKTOOAMI CHPUYMHATH CTHUMYIIOIOYHMI BIUIMB Ha MPOPOCTaHHA Ta CIAHLI, a camMe — Ha
CXO0XICTb, EHEPTil0 MPOPOCTAHHS, CEPEAHIO IOBKHUHY CTEOEII.

HeoOxigHuMu € moaanbli JOCTIKEHHS! KOHCOPLIyMIB MPEJCTaBHUKIB MIKPOOIOTH POCIUH IS
BUSIBJICHHS CKJIQJTHUX MDKBHUIOBHX B3a€MOJiH, SIKI MOXKYTh BimoOpa)kaTHCs Ha Jii 010JOTTYHHX
npenaparTiB, BBEJJICHUX Y IPUPOIHUM arpoLeHo3.

BUCHOBKH

1. Imokymsis HaciHHsg copty banana cycnensismu mramy L. plantarum OHY 12 miaBunrysana
cxoxicTh Ha 4%, eHeprito mpopocTaHHs — Ha 15%, cepeqHio 1OBXKUHY KOpeHiB — Ha 13%.

2. ®itomaroreH A. tumefaciens C58 He CHIpUYMHSAB BUI03MIH HACIHHS 1 MAapOCTKiB TOMATa,
HATOMICTh OE3KJIITHHHA KyJbTypalbHa piMHA INTaMy IMiJBUIIYyBaJa CXOXICThb Ha 13%, a
CEepeNHIO JIOBXXKHUHY KOPEHs MapocTKiB — Ha 7%.

3. VYnepme mnoka3aHO BUPaKEHUN CTUMYJIOIOUUN edeKkT y Bumaaky oOpoOOK HaciHHS
CyMillaMHM JIaKTOOalMJ 1 TaTOoreHHux arpoOaktepiil. CXOXICTh HaciHHS ToMara
30imbIIyBasiack Ha 27,1%.
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