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BIIVIUB LACTOBACILLUS PLANTARUM TA BACILLUS
ATROPHAEUS HA IPOPOCTAHHS HACIHHS TA PICT
ITPOPOCTKIB ITIHNEHUAUIIX

Mema. Bueuenua enaugy 6axmepiu wmamie Lactobacillus plantarum OHY12,
OHY311 ma Bacillus atrophaeus OHY528 na npopocmanhs HacinHa nuienuyi
ma pocmogi xapaxmepucmuxu npopocmkis. Memoou. baxmepuszayis nogepxne-
680 NPOCMEPUNIZ306AHO20 HACIHHA PO36EOEHUMU KYIbMYPAMU 3 NOOAILUUM NPO-
POWYBANHAM 6 B0L02UX KAMEPAX MA GUMIPIOGAHHAM POCMOGUX XAPAKMEPUCTUK
npopocmkis. Pesynomamu. Obpooka L. plantarum OHY311 36inbutyeana 008xcunu
Kopenie npopocmkie na 31% nopienano 3 KOoHmpoiem ma CmuMynIo8aIbHUL GNIUG
Ha 006dcuny Haozemnoi yacmunu cknaoas 48%. Cymiw 6axkmepiii wmamie L. plan-
tarum OHY12 ma OHY311 30inewysana 008xcuny KopeHie ma Ha03eMHUX YacmuH
npopocmkie Ha 41,1 ma 52,4% 6ionogiono, ma nioguwfy8ana cxoxcicms HACIHHA HA
25%. Obpodxra nuenuyi bakmepismu B. atrophaeus OHY528 cnpusna 36invuentio
cepednboi 0oexcunu kopenis na 39,7% ma nadsemnux wvacmun npopocmxie na 45%
nopieusano 3 konmponem. Bucnoexku. Baxmepii L. plantarum, B. atrophaeus ma ix
CyMiut nPoAGUIYU CIMUMYIOBAIbHULL GNIIUG AK HA KOPEHi MaK i Ha HAO3eMHI YacmuHu
npopocmkie nuienuyi. Bnaue nakmobaxmepiil 3a1excas sk 8i0 Wmamis, BUKOPUCTHAHUX
8 excnepumeHmi, max i 6i0 KOHYeHmpayitl 6aKkmepianbHux KiimuH.

Kunrwwuosi cnosa: Lactobacillus plantarum, Bacillus atrophaeus, cmumynioganvha
AKMUBHICMb, NUEHUYSL.

VY mpakTtuili arpapHOro BUPOOHMIITBA HAKOMTMYEHO 3HAUHWUN MaTrepia, sKui
BIICBHEHO MIATBEPIKY€E €(PEKTUBHICTh BUKOPUCTAHHS PI3HUX MIKpOOPTaHi3MiB,
30KpemMa, pu3ocepHux azoT(ikCyBaIbHUX Ta GochaTMOOLTI3yBAIBHUX OAKTEPil,
JUTSL CTUMYJIALIT POCTY Ta PO3BUTKY POCIHH. MEHII OCiIKeHa B IIbOMY HAIIPSIMKY
rpyTa pi3HOMaHITHUX MOJIOYHOKHUCIIUX OaKTEPiid, OTHUM 13 CePETOBHII] TPOKUBAHHS
SKUX € puzocdepa pocauH [6].

Binomo, o cTUMYITIOBaHHS POCTY POCIIMH MOXKe OyTH JOCSITHYTO OIOCEPEIKO-
BaHO Yepe3 ITi IBUIIICHHS MTOTJIMHAHHS MiHEPaTiB Ta MOKUBHUX PEYOBHH, 200 TIPSIMO
3a IOTIOMOTO0 PETYITFOBAHHS POCTUHHUX TOPMOHIB, TAKHX K 1HIOIUIONTOBA KHC-
nora (I0K), mutokiniau Ta etwiieH [13]. BctaHOBIEHO CTUMYITIOBAJIEHY aKTUBHICTh
MOJIOUHOKHCTUX OaKTepii MO0 POCTOBUX XapaKTepUCTHK oripkiB [10], mepiro
[13], TomariB [8], Ta Garuit MO0 HU3KU CUTBCHKOTOCTIONAPCHKUX KYIBTYD [2, 3, 4].

Mertotro pobGotu Oyno BuBueHHS BIUMBY Lactobacillus plantarum ta Bacillus
atrophaeus Ha IPOPOCTaHHS HACIHHS Ta POCTOBI XapaKTEPUCTUKH CisTHITIB TIIIICHUIII.
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Marepiaju i MmeToan

B ekcniepumenTax BukopucToByBanu wramu Lactobacillus plantarum OHY 12
ta OHVY311, i30mp0Bani 3 BUHOrpaay ta mram Bacillus atrophaeus OHY 528, i30-
JbOBaHMU 3 IpyHTY. JlakToOaKTEPii KYIBTUBYBaAH B pinkomy cepenosuiini MRS [8], a
Oanmnu B cepenosuiti NB mipu 28 °C [1]. B ekciepumenTtax Oy BAKOPUCTaHI TaKi
BapiaHTH 0OpPOOKM HACIHHS: KyabTypa O0akrepiii L. plantarum OHY 12 B koH1IeHTpa-
uii 1,78x10” KYO/mmn, L. plantarum OHY311 (1,47x107 KYO/mi), cymimn KyasTyp
oaxrepiit L. plantarum OHY12 + L. plantarum OHY311 (1,62x107 KYO/wmn),
L. plantarum OHY311 (2,94x10” KYO/m). SIk kouTpodi Oyno Bukopuctano MRS
1%, MRS 2% Ta BOYy 3 BOJIOTOHY.

Hacinns nieHuIi coprocyMmilili HOBEPXHEBO CTEPHITI3yBANIU HIISIXOM 3aHYPEHHS
y 25% po3unH nepeKucy BOIHIO Ha OJIHY XBHIJIMHY. BiJl 3aJIMIIKIB IEPEKUCY BOIHIO
HACIHHSI IPOMUBAJIM TPH Pa3u y CTEPIIIbHIH Boi 13 Bogorony. HaciHHs 3amouyBaiu
y IPUTOTOBJICHUX CYCIICH3151X MOJIOYHOKHCITUX OaKTepii BIPOJOBK OTHIET TOTUHH,
IICJISL YOTO CTEPHJILHUM MIHIIETOM MEPEHOCHIIN Y CTepuiibHI vamku [leTpi 3 quc-
KaMu (iIBTPYBAJIBHOTO TMAariepy Ha JIHI Ta Ha BHYTPIIIHINA MOBEPXHi KpUIIKH. J[HO
KaMep 3MOYyBaJIX 15 MJT CTEpUIIBHOT BOJM 13 BOAOTOHY. HaciHHS MpopoIyBaiu y
teruuii npu 25 °C, 3MO4yI0ur BOJIOTI Kamepu 1o Mipi migcuxanus. [licns n'artu
JTHIB TIPOPOILIYBaHHS BUMIPIOBAJIH IOBXHHY KOPEHIB Ta HAJI36MHUX YACTHH POCIIHH.

Jus gocnimkenns BrumBy HagocanoBux piauH (HOP) kyneTyp Ta BigMuTHX
KJIITHH JIAKTOOAIMIT Ha PICT POCIIMH 3iHICHIOBAIN 00pOOKY MOBEPXHEBO-ITPOCTEPHITI-
30BaHOr0 HAaCiHHS NineHul. B excriepumenTax BukopuctoByBasiim HOP Ta 6akrepii,
skl Oynmu BigaineHi uusixom nentpudyrysanss (10 xs, 10000 g) Ta mpoMuBaHHS
B JIMCTWIBOBaHI Bozi. B poOOTI BUKOPUCTOBYBaIM BapiaHTH 0OpOOKH, sKi Oyin
e(eKTUBHIMH y TIOTIEpEHIX ekcriepuMeHTax. OOpoOKy Ta MpOpOIyBaHHs HACIHHS
3IIHCHIOBAIIH, SIK OMTUCAHO BUIILIE.

J1yis BUBYCHHS BIUTUBY OakTepiit mramy B. atrophaeus OHY 528 ta iioro koM0i-
Haii 3 L. plantarum OHY 12 Oy1io BUKOPUCTAHO TaKi BapiaHTH 0OPOOKH: KyJIbTypa
Oakrepiit B. atrophaeus OHY528 B xonunenrparii 6,14x10° KYO/mi, kynbrypa
L. plantarum OHY12 (1,75x107 KYO/mi), Ta ix cymim y cmiBBigHomieHHi 1:1. Sk
KOHTPOJIb BUKOPUCTAHO BOJLY 3 BOJIOTOHY.

[Ticnst '’ siTH AHIB TPOPOIIYBaHHS BUMIPIOBAJIN JOBXKUHY KOPEHIB Ta HA/I36MHUX
YaCTHH MPOPOCTKIB. Jl0CIIiHKEHHS TPOBOAMIH Y TPHOX HE3AICKHUX EKCIIEPUMEHTaX
Ta CTaTUCTUYHE OMPAIIOBAHHS (CEPeIHE 3HAUEHHS, CTAHJApPTHE BIAXWIICHHS, J10-
Bipumii iHTEpBaN) 31iHCHIOBaIN 32 Joniomororo nporpamu Microsoft Office Excel.

Pe3ysibTaTn Ta iX 00roBOpeHHs

Bakrepii mramiB L. plantarum, BAKOPUCTaH1 y AOCTIKSHHSX, TOKA3aJU Pi3HY
AKTUBHICTB 11010 MPOPOCTaHHs HaciHHA mmeHuti (puc. 1, 2). Tak, L. plantarum
OHVY12 B xonnentpanii 1,78x10” KYO/Mn He mposiBUIM TOCTOBIPHOTO BIUIUBY
Ha picT pocnuH, Toni sk L. plantarum OHY311, npu moxiOHill KoOHIEHTpallii
(1,47x107 KYO/mi) moctoBipHo (p<0,05) cripusiiu 301IbIICHHIO OBXKHHU K KO-
pEHiB, Tak 1 HAJA3EMHUX YaCTUH poCiHH (puc. 1, 2).
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BapianTu 06po0kn

Bl OHV12 (1,78x10” KYO/mn), BIOHY311 (1,47x10” KYO/Mmi),
[ OHY12+0HVY311 (1,62x10” KYO/mn), BIMRS, [l Boza

Puc. 1. Bniiu 6akrepiii uramis L. plantarum Ha picT KopeHiB MuieHHIi
Ipumitka: * — pi3HHL Y TOPIBHIHHI 3 KOHTPOJIEM (BOI00) € nocToBipHOO (p<0,05)
Fig. 1. Effect of bacteria of L. plantarum strains on the growth of wheat roots
Note: * — significant different from the control (water) (p<0,05)

Brumis 6akrepiit mramy L. plantarum OHY311 y xornenTpanii 1,47x10" KYO/mn
BIJIPI3HSBCS 10 BiTHOIIEHHIO IO KOPEHIB Ta HAJI36MHOI YaCTHHH MPOPOCTKIB. Tak,
micas 0OpOOKH ITUM IITaMOM CEpeIHs JOBKHHA KOPEHIB MPOPOCTKIB CKIIamasa
5,7+0,4 cMm, TOal SIK JOBXKMHA Hajg3eMHux dactud — 7,3+0,3 cMm. B Toii ke vac,
JIOBXKMHA KOPEHIB y BUIMAIKy 00poOku Bomoro Oyina 4,4+0,4 cM Ta Haa3eMHHX
gactuH — 50,4 cm. Otxe, micas o6pobku L. plantarum OHY311 BiamiueHo
301IbIIEHHS JOBXKUHHU KOPEHIB MPOpocTKiB Ha 31% mopiBHAHO 3 KOHTpoJeM. B Toi
K€ Yac, CTUMYJTIOBAJIbHUM BIUTMB Ha JOBKHWHY HAJ36MHOI YacTUHHU ckianaB 48%.

JloB:kHHA HA3eMHHUX
YaCTHH, CM
O P N W b~ U1 OO N 0 O

Bapiantu o0po0xn
B OHVY12 (1,78x10" KYO/mu), Ml OHVY311 (1,47x107 KYO/mn),
[0 OHV12+OHV311 (1,62x10” KYO/mx), ll MRS,
BOIa

Puc. 2. Bnius 6akrepiii mramis L. plantarum Ha picT HaA3eMHHX YACTHH NMIIEHAII
[IpumiTka: * — pi3HUL y TOPIBHSAHHI 3 KOHTPOJIEM (BOZOI0) € nocToBipHOIO (p<0,05)
Fig. 2. Effect of bacteria of L. plantarum strains on wheat hight
Note: * — significant different from the control (water) (p<0,05)
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Kpim toro, BrutuB 6akrepiii L. plantarum OHY311 3na4HOI0 MipoOIO 3a51€XkKaB BiJl
KOHIICHTpAIIii KJIITHH, SIKUMHU 00pOOJISUTH HACIHHS ITepe]T MPOPOoITyBaHHsM (puc. 3).

—

JIoB:KHA KOPEHiB Ta Ha3eMHHUX
YacTHH MPOPOCTKIB, CM
O B N W b~ U1 O N 0O ©

BapianTu 00podxu
BWoHv311 (1,47x10” KYO/mn) (K),Jl OHY311 (2,94x107 KYO/M)
(K), MRS 1% (K),[ll MRS 2% (K)Jl sona (K),ll OHY311
(1,47x107 KYO/mm) (HY),Jll OHY311 (2,94x10” KYO/m) (HY),
B MRS 1% (HY), Bl MRS 2% (HY), [[] Boxa (HY)

(K — xopeni, HU — Haj3emHi yacTHHM)
Puc.3. Boiius 6akrepiii mramy L. plantarum OHY311 B konuenrpauii 1,47x107
and 2,94x10” KYO/mut Ha picT KOpeHiB Ta HAA3eMHUX YACTHH MIIEHUI|
[pumitka: * — pi3HUI Y TOPIBHSIHHI 3 KOHTPOJIEM (BOJOI0) € 10cTOBipHOIO (p<0,05)
Fig.3. Effect of bacteria of L. plantarum ONU311 strain in concentration 1,47x10” and
2,94x107 CFU/ml on the growth of wheat roots and wheat hight (K — roots, H4 — hight)
Note: * — significant different from the control (water) (p<0,05)

[Tpwu 30i1bIICHHI KOHIIEHTpAaIIiT OakTepiit 10 2,94x 107 KYO/Mi1 cTumymtoBaibHa
AKTUBHICTh 3HHKAJIA Ta CIIOCTEPIraiaocs HaBiTh TIEBHE MPUTHIYCHHS POCTY POCIUH
TTOPIBHSIHO 3 KOHTPOJIEM (JIOBXKMHA KOPEHIB Ta HAJA3EMHHUX YaCTHH cKianana 2+0,2
ta 3+0,4 cM BiZMTOBIIHO).

CtumyImroBaIbHY aKTHBHICTB B HAITIOMY JIOCITDKEHHI POJAEMOHCTPYBaIa TAKOK
KoMOiHaIis 6akTepii ABoX mramiB L. plantarum OHY 12 Ta OHY311 npu koHIICH-
tpamii 1,62x107 KYO/Mn (puc. 1-2). CTUMYITIOBaHHS POCTY POCIUH MPOSBUIOCS
301TBIIICHHSIM TIOBKHWHH SIK Haa3eMHUX dacTuH (7,5+0,3 cM) Tak i KOpeHiB poCIuH
(6,2+0,4 cm). Takum grHOM, 00pOOKa OaKTEepisIMHU y Mii KOMOiHAM1 30iTbITyBaIa
JOBXHHY KOpeHiB Ha 41,1% NOpiBHAHO 3 KOHTPOJIEM, a CTUMYITIOBAJIbHUI BIUIMB Ha
JTOBKHUHY HaJI3EMHUX YacTHH ckianas 52,4%.

KomoGinartist 6akrepiii mramiB L. plantarum OHY 12 Ta OHY311 36impnryBana
TaKOK CXOXICTh HACIHHS MIIEHUII Ha 25% NOPIBHAHO 3 KOHTpoJseM (puc. 4).

O06po6xka mmenuti 3a gornomororo HOP ta BimmMuTumMu GakTepialbHAMH KITi-
tuHamMu mTamiB L. plantarum OHY311 Ta OHY 12 Ta ix cymimmrio mokasana, o
HalOUIbIIIa CTUMYITIOBAIbHA aKTHBHICTH CTIOCTEpIraiacs miciasi 0OpoOKH HACIHHS
HOP mrramy L. plantarum OHY311 (puc. 5).
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BapianTu 00podxu

W OHV 12 (1,78x10" KYO/mn), Bl OHY311 (1,47x10’
KYO/mn), ]l OHY 12+0HY311 (1,62x10” KYO/mn), BIMRS,
BOIa

Puc.4. Bnius 0akrepiii wuramiB L. plantarum na cxoxicTh HACIHHSI MIEHUITi
Ipumitka: * — pi3HHIL Y TOPIBHIHHI 3 KOHTPOJIEM (BOI0I0) € nocToBipHOO (p<0,05)

Fig.4. Effect of bacteria of L. plantarum strains on germination of wheat seeds
Note: * — significant different from the control (water) (p<0,05)

[Ticnst 06po6xku HOP Ta BigMuTrMuy 6akTepialbkHUME KITITHHAMY mTamy L. plan-
tarum OHY311 moexuHa KOpeHiB MPOpOCTKiB ckiagana 3,9+0,3 ta 3,8+0,3 cm
BiJIMTOBITHO, TOMI SIK y KOHTPOJILHOMY BapianTi — 2,8+0,2 cm. OTxe, 06podka HOP
mramy L. plantarum OHY 311 36inbiryBana 1oBxuny kopeHiB Ha 40,8% mopiBHSHO
3 KOHTPOJIEM Ta 00poOKa BIAMUTHMH KJIITHHAMH ITHOTO K IITaMy CTUMYJTIOBajIa picT
kopeHiB Ha 35,8%. B 1oii sxe gac, 06pooka HOP a60 BimMUTHMU KIIITHHAMH TAHOTO
HITaMy He IPU3Belia 10 CTAaTUCTUYHO 3HAYMMOTO CTHMYITIOBaHHSI POCTY HAJ3EMHUX
YaCTHH MPOPOCTKIB IMIIECHUIT.
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JloB:xkuHA KOpEHiB, cM

Bapiantu 00pooxu
[ OHY311 HOP (1%).Jll OHVY311 xitunu (1,64x10” KYO/mn),
[ OHY311+OHY12 HOP (1%),IOHY311+OHVY 12 knitunu
(1,77x10” KYO/mur), BIMRS, [ Boza

Puc.5. Bnaus HOP ta BigmuTux 6akrepiii mramis L. plantarum
HA TOBKHHY KOPEeHiB MiIeHHI

IpumiTka: * — pi3HUL y TOPIBHIHHI 3 KOHTPOJIEM (BOJIOI0) € nocToBipHOIO (p<0,05)

Fig.5. Effect of supernatants and washed bacteria of L. plantarum strains
on the length of wheat roots

Note: * — significant different from the control (water) (p<0,05)
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O06po6Oka mienutii B. atrophaeus OHY 528 B konuentparii 6,14x10° KYO/mi
crpusiia 30UTBIICHHIO CePeIHbOI JOBKHUHU K KOPEHIB, TaK 1 HA/I36MHUX YacTUH
MIPOPOCTKIB MOPIBHSHO 3 KOHTpOseM (puc. 6-8).

1 2

Puc.6. IIpopocTku mimeHuni mic/isi 00podKu 6aKkTepisiMu mramy
B. atrophaeus OHY528 (1) nopiBHsiHO 3 KOHTpoJIeM (2)

Fig.6. Wheat seedlings after treatment with bacteria of the strain
B. atrophaeus ONU528 (1) compared with the control (2)

Tak, cepenHsi TOBXUHA KOPEHIB micist 00poOku ckianana 5,3+0,6 cM ta Haj-
3eMHHX YyacTHH — 6,3%0,7 cM, TOAl IK y KOHTPOJIBHOMY BapiaHTi I1i MTOKa3HUKH CKJIa-
namu 3,8+0,9 14,3+0,9 cMm, BianoBigHo. TakuM YMHOM, CLIOCTEPIranocs 301IbIICHHS
cepeHbO1 JOBKUHU KOPEHIB MPOPOCTKiB Ha 39,7% MOpiBHIHO 3 KOHTpoJeM (puc. 7),
TOJ1 SIK 301TBILICHHS CEPEAHBOT JOBKMHHU HaJ3eMHUX YAaCTUH cKiIaaio 45% (puc. 8).

w b~ U1 o N

JloB:K1HA KOpEHiB, cM
N

iy

0

BapianTu 00pooxu

W OoHVY12 (1,75x10” KYO/mn), ll OHY 528 (6,14x10° KYO/M),
E ony12+0HY528 (3,95x10° KYO/mn), B ona

Puc. 7. Bnius 6akrepiii B. atrophaeus OHY528 ta L. plantarum OHY12
HA CepeHIO JOBKHHY KOPeHiB MIeHnIi

[pumitka: * — pi3HAI Y TOPIBHSIHHI 3 KOHTPOJIEM (BOIOI0) € 1ocToBipHOIO (p<0,05)

Fig. 7. Effect of the treatment with bacteria of B. atrophaeus ONU528
and L. plantarum ONU12 on mean length of wheat roots

Note: * —significant different from the control (water) (p<0,05)
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O0po0Oka Hacinus Oaktepisimu L. plantarum OHY 12 B konnentpanii 1,75x107
KYO/mn He cripusiia 10CTOBIpHOMY 301IbIIEHHIO TOBKUHU KOPEHIB Ta MAroHiB, y
TO vac sik 00podka cymimmo L. plantarum OHY12 ta B. atrophaeus OHY528
noctoBipHo (p<0,05) 30inbIryBana cepeanto ToBKUHY KopeHiB Ha 42,3% (5,4+0,6
CM), a HaJ3eMHHX YacTuH Ha 46,4% (6,3+0,6 cm).
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BapianTu 00podxu

W OHY 12 (1,75x10” KYO/mn), IIOHY528 (6,14x10°
KYO/™m). [l OHY 12+0HY 528 (3.95x10° KYO/mun). Il Bona

Puc.8. Bniius 00podku 6akrepisimu B. atrophaeus OHY528 ta L. plantarum OHY12
HAa CepPeIHIO JOBKUHY HAA3eMHHUX YACTHH IIIEHUI{

[Tpumitka: * — pI3HUI Y TOPIBHSHHI 3 KOHTPOJIeM (BOI0I0) € gocToBipHOIO (p<0,05)
Fig.8. Effect of the treatment with bacteria of B. atrophaeus ONUS28 and L. plantarum
ONU12 on mean height of wheat seedlings
Note: * — significant different from the control (water) (p<0,05)

TakuM 4MHOM, CITOCTEPIraBcsi HEOMHAKOBUH BIUIMB HA PICT MPOPOCTKIB MIIIe-
HUI[I OaKTEePil PI3HUX IITAMIB MPHU MOAIOHUX KOHIIEHTpALisSX KIiTHH. [le cBiaunTh
npo Te, M0 CTUMYJIOBAJIbHI BIACTHBOCTI MOJIOYHOKUCIIMX OakTepild € mTamoc-
nerudiuHo o3Hakow. CTUMYTIOBAIILHUIN BIUIMB OakTepidl mramy L. plantarum
OHVY311 OyB BupakeHHI sIK Ha KOPEHSX TaK 1 Ha HAJJ3eMHUX YaCTUHAX MTPOPOCTKIB.
CtuMmynroBasIbHUN BIUTUB OaKTepii L. plantarum Ha picT TECT pOCIHH OyJ10 OKa3aHO
B HaIMX monepeanix podorax [11, 12]. Bigomo, mo ¢iTocTUMyIoBaibHI MIiKpO-
OpraHi3Mu, IPOIYKYIOTh 1 BUAUISAIOTH €K30MeTa0omiTH (hepMeHTH, BiTaMiHU, aMi-
HOKHCIIOTH Ta iHIII Ba)JIMBI 010JOT1YHO-aKTUBHI PEYOBUHU) UMM 3a0€3MEUYIOTh
OUIBII BUCOKY IIBHJKICTh MPOPOCTAHHS HACIHHS POCIHH Ta MOAAJbBIII MPOLECH
PO3BUTKY MpopocTKiB [6]. [TigBuIeHe MOJOBKEHHSI KOPEHIB MOXKE MPU3BECTH 10
MOKPAIICHHSI POCTY POCIHH IIISIXOM KPAIIoro AOCTYITY A0 IMOKUBHUX PEUYOBUH B
rpyHTi [9]. CTuMyrOBaNIbHUE BITMB OakTepiid L. plantarum Ha KOPEHEBY CHCTEMY
Ta napoctku (ctumyntoBaHHs Ha 20%) oripkiB copty “KoHKypeHT” moka3aHo B
poboti PxkeBcrkoi [5].

B Toii ke yac, cTUMyJIOBaJIbHA aKTHBHICTH Oakrtepiit L. plantarum OHY311
3aJjie)xana BiJl KOHIEHTpalii KIiTHH. [HriOyBaHHSI pOCTY MPOPOCTKIB Micisl 3011b-
IICHHSI KOHIIEHTpAIlil OaKTepialbHUX KIIITHH Y3TOIKYETHCS 3 JAaHUMHU JIITEPaTypH,
3Ti/IHO 3 SIKUMH META00IITH MIKPOOPraHi3MiB, 3aJI€)KHO BiJl iX KOHIIEHTpallii, MOXKYTh
SIK IPUTHIYYBATH, TaK 1 CTHMYIIFOBATH POCTOBI mpotiecH. Lle BiporiTHO MOSICHIOEThCS
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CHUHTE30M CHIOTCHHUX 010JIOTYHO-aKTUBHUX PEUOBHH, B TOMY YHCIIi 1 )ITOTOPMOHIB,
1 IOpyIIeHHsIM OallaHCy €HJI0- Ta €K30TeHHUX CTUMYJISITOPIB pocTy [6].

Komb6inamis Gakrepiii aBox mramiB L. plantarum OHY12 ta OHY311 xpim
CTUMYJTFOBaHHSI POCTY MPOPOCTKIB CHpHUsIa TaKoXK TocToBipHOMY (p<0,05) 30171~
HICHHIO CXOXKOCTI HaCiHHS. 30UIBIIEHHS CXOXKOCT1 HACIHHS MMicist 00poOKH 6akTepi-
SIMH KOHCOPIIiyMY mTaMiB L. plantarum Gyno moka3aHO HaAMU TaKOX B MTOTICPEIHIX
nociikeHHsx [7]. Bimomo, mo Bucoka 6ionoriuaa e()eKTHBHICTh MIKPOOHHUX KOM-
MO3UIII MOKE OYTH pe3yJIETaTOM aJIMTUBHOTO e(EKTY, TIOB’I3aHOTO 3 B3aEMOIIEI0
ek3oMeTabomiTiB 000X mramiB. Tak, 3a JaHUMH JIITEpaTypy, MO3UTUBHUHN BILIUB
€K30MeTa0O0IIITIB TOPMOHAIBHOT IPUPOIU HAa POCITMHY MiJCHITIOETHCS PEUOBUHAMU
HErOpPMOHAIBHOI IPpUPOIU. BioMO TakoX, 1110 BiTaMiHU Ta ()EHOIBHI CIIOIYKH MO-
’KYTh TIO3UTUBHO BILTMBATH HA PIiCT, PO3BUTOK Ta MOP(HOTCHETUYHI TIPOIICCH POCITHHH,
T ICYUTEIOI0YN €()EeKTUBHICTD i1 TOPMOHIB-CTUMYJISITOPIB, IO TO3BOJISE PO3IVISAAATH
iX SK KJIac peryJaTopiB HETOPMOHAIBHOI MIPUPOIN 3 CHHEPTIYHUM THTIOM il [1].
30ibIIeHHS CXOXKOCTI HaciHHS Ha 12% MOpIBHAHO 3 KOHTPOJIEM Ticiss 0OpoOKu
OaxTepismu L. plantarum Gyno moka3zaHo B €KCIIEPUMEHTaX Ha HACiHHI OTipKiB [5].

Pesynbratu eKCriepuMeHTIB 3 BIIMUBKOIO OaKTepialbHUX KIIITHH BKa3ylOTh Ha
te, 10 ik HOP Tak 1 BigMuTi 6akTepii CHpUsIOTh pOCTy KOpeHiB mireHutli. Le Mmoxxna
MOSICHUTH TMPUCYTHICTIO (hiTOTOPMOHIB 200 1HITUX 010JIOT1YHO aKTUBHUX PEUOBUH B
HOP, sixi npoyKyr0oTh JIAKTOOAIMIIH 1111 9ac KYJIFTUBYBAHHS Ta TAKOX iX BUIUICHHIM
OakTepiaTbHUMU KIIITHHAMU, IKUMH 0yJ10 00po06eHo HaciHHs. Tak Oyi1o mokasaHo,
10 MOJIOYHOKHCITI OaKTepii MOXKYTh ITPOAYKYBaTH Ta CEKPETYBATH 3HAYHI KiJTBKOCTI
iaponinonToBoi kucnotu (I0K), dpiToropMony, sikuii € BaKJIMBUM B CTUMYITIOBaHH1
pocty [13]. KpiM Toro, MOKITUBO IPUITYCTHTH MTPUCYTHICTH | -aMIHOITUKIIONPOTaH- 1 -
kapOokcunar (AIIK) neaminaszu, o 3mentrye kormnentpariito ALK B kopeHsx poc-
JIVH, 3HIKY€ MTPOAYKIIIO €THIIEHY B KOPEHSX Ta B CBOIO YEPTY CITPUSE MOJOBKEHHIO
KOpiHHS sIK Oyno onmicano anst Flavobacterium johnsoniae IM162a ta Variovorax
paradoxus JIM63 [9].

301IbIICHHS TOBKUHHU KOPEHIB Ta HAA3€MHHUX YaCTHUH MPOPOCTKIB Micis 00-
poOku Gaktepisimu mramy B. atrophaeus OHY 528 miaTBepKxye naHi JiTepaTypu
PO CTUMYJTIOBAJIBHUI BIUTUB IITaMiB B. atrophaeus na pociunu [15]. Ctumymio-
BaJIbHy aKTHBHICTh Ha KOPEHI Ta HaJ3€MHI YaCTHHHM MIICHHIN OyJI0 BCTAHOBJICHO
TaKOX ITiCIIsT 00pOOKH PiKOIO KYIbTypoto Bacillus subtilis BZR517, sxa 3ymoBuiia
Ha paHHIX eTaIax BereTalii CTaTUCTUYIHO TIOCTOBIpHE 30UTBIIICHHSI MAaCH KOPEHIO Ha
38,0% mopiBHAHO 3 KOHTPOJIEM ajie Ha Mi3HIMINX eTanax Bererarii Oyino BiMidYeHO
CTHMYJIIOBAJIbHY JIif0 HA PO3BUTOK HAJA3E€MHHMX YACTHH: 301IbIICHHS TOBXUHH Ta
macu Ha 20,1 Ta 56,5%, BigmosigHo [14].

OTxe, BCTAaHOBJICHO, 10 OakTepil mramiB L. plantarum ta B. atrophaeus
OHY528 cTuMyI0I0Th IPOPOCTAHHS HACIHHS Ta picT pociuH nmeHu. [lnanyerscs
MIPOBEICHHS MOAAIBIINX JOCITIKEHB 115l BABYSHHS PUPOH PICTCTUMYITIOBAIEHIX
PEUOBHH.
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BJIUAHUE LACTOBACILLUS PLANTARUM U BACILLUS
ATROPHAEUS HA ITPOPACTAHUE CEMSH U POCT
IMPOPOCTKOB INIIEHUIIbBI

Pedepar

Lens. HUzyuenue eruanus oaxmepuii wmammos Lactobacillus plantarum OHY 12,
OHY311 u Bacillus atrophaeus OHY528 na npopacmanue ceman nuenuysl u po-
cmosvle Xxapakmepucmuku npopocmxos. Memoowsl. bakxmepuszayus nosepxnocmuo
NPOCMEPUNUIOBAHHBIX CEMSAH PA36E0EHHBIMU KVIbIMYPAMU C HOCE0YIOUUM RPOPAUYU-
BAHUEM O BILAINCHBIX KAMEPAX U USMEPEHUEM POCTNOBbIX XAPAKMEPUCMUK NPOPOCH-
kos. Pesynomamut. Obpabomxa L. plantarum OHY311 ysenuuusana oauny xopheu
npopocmkos na 31% no cpasuenuio ¢ KOHMpoaeM U CIMUMyauUpyroujee enusaHue Ha
onuny naozemnou uacmu cocmaensno 48%. Cmeco baxmeputi wimammos L. plantarum
OHY12 u OHY311 yseruuueana onuny Koprei u Ha03eMHblX Yacmell npopocmKos Ha
41,1u 52,4% coomeemcmeeHHO U no8bIUANA BCX0dcecmb cemsH Ha 25%. Obpabomka
nutenuybl bakmepusimu B. atrophaeus OHY528 cnocobcmeosana yeenuuenuio cpeone
onunsl kopuei na 39,7% u Hadzemuvix uacmeii npopocmkos Ha 45% no cpasnenuio ¢
xoumponem. Boreoowr. baxmepuu L. plantarum, B. atrophaeus u ux cmecs nposgunu
cmumyupyowee eausHue Kak Ha KOPHU MaK U HA HAO3eMHble 4acmu NPOPOCMKOG
nuenuysl. Brusanue rakmobaxmepuil 3a6Uceio Kak om wmammos, UCHONb30BAHHbIX
6 DKCnepumenme, max u Om KOHYeHmpayuu OaKmepuaibHbIX Kiemox.

Kunrwueswvie cnosa: Lactobacillus plantarum, Bacillus atrophaeus, cmumynupyrowas
AKMUBHOCHb, NULEHUY.
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EFFECT OF LACTOBACILLUS PLANTARUM AND
BACILLUS ATROPHAEUS ON GERMINATION OF WHEAT
SEEDS AND SEEDLINGS GROWTH

Summary

Aim. Study of the effect of bacteria of the strains Lactobacillus plantarum ONUI2,
ONU311 and Bacillus atrophaeus ONUS528 on germination of wheat seeds and growth
characteristics of seedlings. Methods. Inoculation of surface sterilized seeds with
the diluted cultures. The inoculated seeds were brought into wet cameras, and after
germination the measurement of seedling growth characteristics were done. Resullts.
The treatment by L. plantarum ONU3 11 resulted in increase of the length of seedlings
roots in 31% as compared with the control and stimulation effect on the length of height
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was 48%. The mixture of the strains L. plantarum ONUI12 and ONU311 increased
the length of roots and height of the seedlings in 41.1 and 52.4% accordingly, and
seeds germination —in 25%. The treatment of wheat seeds by bacteria B. atrophaeus
ONUS528 resulted in increase of mean length of roots in 39.7% and height of seed-
lings in 45% as compared with the control. Conclusions. Bacteria L. plantarum,
B. atrophaeus and their mixtures had the stimulation effect both on roots and height
of wheat seedlings. The influence of lactic acid bacteria depended both on the strains
and concentrations of bacterial cells.

Key words: Lactobacillus plantarum, Bacillus atrophaeus, stimulation activity,
wheat.
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