HauioHasnbHa akageMia HayK YKpaiHu
IHC iniyi mikpo6ionorii i Bipyconoriiim. [. K. 3a6osioTHoro
HaujioHanbHa akafemMisi arpapHux Hayk YKpaiHu
IHCTUTYT cinbebKoro rocnogapctea Kpumy
ToBapnCTBO 3 0OMEXKEHOH BiAMOBigasIbHICTHO
HayKOBO-BUPOOHMUMIA LeHTp «YepKacnbiozaxmcT»

MM NATUKA, TM. MENIbHNYYK, M.K. LLEPCTOBOEB,
MM TATAPWH, C.P. 3¥YBAYOB, A.B. KATIH1I4YEHKO
(1" YAHVUMOHMUK, KO.M. WKATYNA, N.B. KWPUNTEHKO,
0. TAPXOMEHKO, 1.0. KAMEHCBA

BIOTEXHOJIOI A PUN3SOCPEPU
OBOYEBUX POCJIVH

3a pepakuieto akagemika HAAH Ykpainu
B.IM. MaTtunkun

KMIB 2015



National Academy of Sciences of Ukraine
Institute of Microbiology and Virology
National Academy of Agrarian Sciences of Ukraine
Crimean Institute of Agriculture
Society with limited liability scientific-production center
«Cherkasybiosecurity»

V.P. PATYKA, T.N. MELNICHUK, M.K. SHERSTOBOYEV,
L.M. TATARYN, S.R. ZUBACHOV, AV. KALINICHENKOY S.P.
HALYMONYK, Y.M SHKATULA, L.V. KYRYLENKO,
T.Y. PARKHOMENKO, 1.0. KAMENEVA

BIOTECHNOLOGY OF VEGETABLE
PLANTS RHIZOSPHERE

Edited by Academician NAAS of Ukraine
V.P. Patyka



YAK 635.1: 631.147
BBK 42.34
b-63

PeueH3eHTN:

[-p 6ion. Hayk, npodecop, uneH kop. HAHY T.0. lyTuHCbKa
[-p 6ion. Hayk, npodecop, uneH kop. HAHY C,A. Koupb

[O-p 6ion. Hayk, npogecop 0.B. HapkepHuyHa

b-63

BioTexHonoria pwusocthepn 0BOYEBUX POCAUH [MoHOrpagis]. -
BioTexHonoria  pusocgepn osoyeBux pocamd /  B.M. Matuka, T.M.
MenbHnuyk, M.K. LWepctoboes, J1.M. TarapuH, C.P. 3y6aueB, A.B.
KaniHiyenko, C.M. XanumoHuk, HO.M. LWWkatyna, /1.B. KwupuneHko, T.lO.
[iapxomeHnko, 1.0. KameHeBa; 3a pea. B.M. Matukn. BiHHuua «MMN«T/[,
Epenbeelic i K» - 2015. - 266 ¢/

ISBN 978-617-7237-04-3

MoHorpagito NpUCBAYEHO JOCIIKEHHIO IHTPOAYKLIT EPEKTUBHUX LUTaMIB KOPUCHMX
GakTepili y pusoctepy i hinoctepy POCAMHK, ONTUMI3aLii CTPYKTYpM MiKpOGHOrO
OTOYEHHS| POCIMHU Ta Oro (PyHKLiOHaNbHOT aKTMBHOCTI, LIO 3a6e3nevye aKTuBisalito
hi3i0n0ro-6i0XiMiYHMX MPOLECIB Yy POC/MHI BIIPOAOBX YCiX eTaniB Ti OHTOreHesy.

[JocnigpkeHo 3paTHICTL LWTamiB - 6ioareHTiB MikpOGHMX npenaparTiB KO/OHi3yBaTy
0BOYeBi pocnvHW. [MokasaHO X BMMB Ha (hepMeHTaTMBHY aKTUBHICTb pusocepn Ta
PO3BMTOK pOC/MH. BCTaHOBMEHO MO3WTVBHWIA BMMB  LUTaMiB  pU306aKTepin  Ha
(hopMyBaHHA CKMagy emniiTHUX MIKpoOpraHisMiB Ta MOCIBHI  BMACTUBOCTI  HACIHHSA
OBOYEBMX KyMbTyp AK Y MpOLeCi Moro 36epiraHHs, Tak i OJepXXaHOro B MOKOMiHHi.
LLITaMu-npogyLieHTV PiCTCTUMY/IIOIOUMX PEUOBMH 3a6e3neunni HaliBULLMIA BUXid paHHbOT
NPOAYKLii. BusBMeHO, WO MIKPOGHI Mpenapat CrpustoTb 3POCTaHHIO EKOHOMIYHOI
e(heKTUBHOCTI BMPOLLYBaHHA TOMATIB paHHiX. 3a A4iT PoctoeHTeprHY 30iNbLUIYBaBCS BUXIA,
paHHbOI MpoAyKUiT Ha 11 % Ta piBeHb peHTabenbHOCTI Ha 47 % LWOAO0 KOHTPOSHO.

YAK 635.1: 631.147
BBK 42.34

ISBN 978-617-7237-04-3 © B.M. MNatnka, T. M. MenbHnuyk. M.K. LLlepcTo6oes, J1.M.
TatapwH, C.P. 3y6auyoB. A.B. KaniHiveHko.
C.M.XanumoHuk, O.M. LLkatyna, J1.B. KupuneHko,
T.1O. MapxomeHko. 1.0. KameHeBa
© IHcTUTYT Mikpobionorii i Bipyconorii
im. [.K. 3a6onoTtHoro HAH YkpaiHu
© IHCTUTYT cinbebKoro rocnogapctea Kpumy HAAH Ykpainu



YOK 635.1: 631.147
BBK 42.34

MoHorpagus nocBsleHa MCCNefOBaHUI0 UHTPOAYKLUMM 3(EKTUBHBIX LITAMMOB
nonesHbIX 6akTepuin B pusochepy U dunnochepy pacTeHusi, ONTUMU3ALMN CTPYKTYpbI
MWKPOGHOI cpefbl pacTeHUs W ee (PYHKLUMOHaNbHOW aKTMBHOCTW, Ob6ecrneyvmBaroLLei
aKTMBM3aLMI0 (DM3MONOr0-6MOXMMMYECKMX NPOLIECCOB PacTeHUs B TEYEHUM BCEX 3TaroB
€ro OHTOreHesa.

PaspaboTaHa ~ MeTOAMKA  BblAefeHns M M3ydeHus accoLmaTnBHbIX
MWKPOOPraHU3MOB K OMpPeAeNeHHOMY BWAY OBOLLUHbIX pacTeHWi, M03BOMAOLLAs
3HaUMTENbHO YCKOPUTL CENEeKLMOHHbIV npouecc. BbigeneHbl wWTaMMbl  6aKTepuid,
accoumaTuBHble K pacTeHuaM KanycTbl (Brassica capitata var. a/ba Lizg.), TomaToB
(Licopersicon esculentum Mill.) n orypuos (Cucumis sativus L.), B 4aCTHOCTH, LUTaMM
Pseudomonas Ruorescens M 10, o6nagatowmiAi CNOCOGHOCTBIO K 3MUAUTHOMY W
SHAO(UTHOMY CYLLECTBOBAHMIO MpPY B3aUMOLEACTBUM C PAaCTEHUSMU KamycTbl, UYTO U
MOBbILLIAET NPOLYKTUBHOCTb pacTeHuii 4o 25 %.

PacKpbITbl  0CO6EHHOCTW  KOMIOHWM3ALMOHHOW CMOCOBHOCTM  NPOU3BOACTBEHHbIX
LUTAMMOB K Pas/IMYHbIM BMAAM OBOLLHbIX pacTeHuii. OBHapyXeHa Cnoco6HOCTb LTaMMa
E. nimipressuralis 32-3 Hambonee aKTMBHO KO/IOHW3MPOBaTb PacTeHMs TOMATOB,
KanycTbl U nepua. YncneHHOCTb bakTepuid Gbina 60/blue B pusochepe Tomatos (304x106
KOE) un kanycTbl (55x106 KOE), uem B hmnnoctepe (44x106 KOE n 26x106 KOE), a 'y
nepua HaobopoT - 162x10¢ KOE B cunnoctepe no cpasHeHuto ¢ 30x106 KOE B
pu3octepe. Hanbonbluee konuyecTBo bGakTepwin wramma P. polymyxa M oTMeueHO B
pu3octepe TomatoB 1 nepua - 9,9 x106 KOE / Ha pacTeHue, YTO MOYTU Ha MOPAAOK
BblLLE, YeM Ha KanycTe. bonee MHOroUYMcNeHHbIM OH Obln B mnnoctepe KanycTbl, Yem B
pusoctepe, a B unnoctepe nepua - He 06HapyXeH.

BbicOokass CTeneHb accouMaTMBHOCTM K pacTeHWsAM TOMaToB O6HapyXeHa Y
wTamMma Enterobacter nimipressuralis 32-3, NpOsBMBLUEr0  BbICOKWA  YPOBEHb
3aBMCUMOCTM  BGOMbLUMHCTBA MPW3HAKOB: BbIXOS paHHeld MpoayKuun 3aBucen ot
6momacchbl NPOpPOCTKa U KOPHS, Kak v MoJHas YPOXaiHOCTb, MMetoLLas CpefHUiA YpoBeHb
3aBMCMMOCTW OT 3Hepruy npopacTaHus cemsH. LUTtamm Paenibacillus polymyxa MM,
06naJatoLWmii HA3KOM CTeneHb0 acCcoLMaTUBHOCTYU, CnefyeT NPUMEHSATb B COYETaHUU CO
luTaMMaMy  C  BbICOKOM CTeneHbl. JTOT LuTamMM, 6narojaps  aHTU(yHranbHbIM
CBOWCTBaM, ABNSETCS LEHHbIM KOMMNOHEHTOM TaKOro MUKPOBHOrO KOMMJIeKca.

BrepBble yCTaHOBNEHO MOMOXMTENbHOE BAWSHME LUTAMMOB PU306aKTepuin Ha
(hOpMMPOBaHME 3NMUMUTHBIX MUKPOOPraHW3MOB W KauyecTBO CEMSAH OBOLUHBLIX Ky/bTyp
KaK B MPOLECCe WX XpaHeHus, TaK W MOJyYeHHbIX B MOKOMeHUW. B cemeHax oOT
WHOKYNIMPOBaHHbIX pPacTeHWid, MoBbllwaeTcd Ha 7,4-18,5 % cogepaHue CyMMbl
(hNaBOHOMAHbIX COeAMHEHMIA 1M Ha 6,2-31,2 % CHWXXAETCA aKTMBHOCTb KaTasnasbl Mo
CpaBHEHMIO C KOHTponieM. [Mpy MHOKYNALMM ceMsH Guonpenapatamyi nepef 3aKnafKoi
Ha XpaHeHWe OTMEeYEeHO YMeHbLUeHWe cofepxaHus nasoHomaoB Ha 10,1-19,4 % wu
MOBblILLEHNE aKTWBHOCTWM kKaTanasbl Ha 8,3-16,7 %, 4TO CBWAETENbCTBYET 06
aKTMBM3aLMWN OKUCINTENIbHO-BOCCTAHOBUTE/BbHbIX MPOLIECCOB.

VHTPOAYKUMSA LITAMMOB MUKPOOPraHW3MOB Ha MOBEPXHOCTb CEMEHHOI 060/104KMY,
Bbl3blBAET M3MEHEHWS B COCTaBe 3NU(UTHLIX MUKPOOPraHM3MOB. BansHue LwTamMmoB, He
NPWMXMBAIOWMXCA  HA  MOBEPXHOCTM  CeMSH, O06YCMOBNEHO UX  CMOCOBHOCTLIO
(hopmmpoBaTb MMKPOGHOM Ha HayasbHOM 3Tane. [MokasaHO yBenuueHue pasHoo6pasuia



MMIOH MUWKPOOPraHW3MOB MOBEPXHOCTU CEMAH TOMAaTOB Kak WHOKY/IMPOBaHHbLIX Mepeq
LUKNAAKON Ha XpaHeHWe, TaK 1 NMONYYeHHbIX B MOKOMEHUW.

OKOHOMMYeCcKas OueHKa 3((eKTUBHOCTU  MNpYMeHeHWs  GuonpenapaTtoB B
ICXMONOrMM  MONYYEHUS  paHHell  OBOLLHOW  MPOAYKUWW  CBUAETENbCTBYET O
MepCrneKTUBHOCTM MPEeA/IOXKEHHbIX MPUEMOB [/ OBOLLEBOACTBA. OrMpefeneHo, 4To
VHOKYNALMS CeMAH M 06paboTKa paccafbl TOMaTOB paHHero copTa LLlaHc MWKpPOGHbIM
npenapatom ®ocdoeHTepnH CNOCO6GCTBOBaIa YBEIMYEHUIO YPOXKAHOCTU  paHHel
npoAyKumm Ha 10,8 %, npu 3TOM CHUKanach ce6ecToMMOCTb 0BOLLEH Ha 7,6 %, Npubbib
Ha | ra yBenuumsanacb Ha 12,6 % , a ypoBeHb peHTabenbHOCTM - Ha 47,2 % no
<paBHEHWIO C KOHTPOJEM.

MpumeHeHne MUWKPOGHLIX MNpenapaToB NpU MOMYYEHWU paHHeld MPOAYKUUM
| Wy 06CrBOBANIO MOBLILLEHWIO 3HEPreTUHecKol 3(h(PeKTUBHOCTM BbIPALLMBAHWNS TOMATOB
paHHMX Ha 6,1-8,3 % OTHOCMTENbHO KOHTPONA. OTO MPOWUCXOAMT Gnarogaps 6Gonee
BbICOKMM TeMMam NpupocTa 3HePruu ypoxkas, noayvyeHHoro npu 6akrepusaummy cemsH n
KOpPHeli paccafpl.

U/fK 635.1: 631.147
EEK 42.34

Ihis monograph is focused on the investigataion of the introduction of efficient
Hams of beneficial bacteria into the plant rhizosphere and phyllosphere, as well as
optimization of the microbial environment structure of the plant and its functional
suiivily, which ensures the activation of physiological and biochemical processes in the
plant during all stages of its ontogenesis.

The methodical approach was developed for the isolation and investigation of
nv.ociative microorganisms of specific kinds of vegetable plants, which will allow to
slpnilicnntly accelerate the breeding process. The strains of associative bacteria of the
plants of cabbage (Brassica capitate var. alba Lizg.), tomato (Licopersicon esculentum
Mill.) and cucumber (Cucumis sativus L.) were isolated, in particular a strain of
Pseudomonas fluorescens P 10 possessing the ability of epiphytic and endophytic
«lINlonce by interaction with cabbage plants, which increases the productivity of plants
by up to 25%.

1he colonization capacity features of production bacteria strains of different kinds
ol vegetable plants were determined. The highest capability of active colonization of
tomato, pepper and cabbage plants was demonstrated by E. nimipressuralis 32-3 strain.
Ibe number of bacteria was higher in the rhizosphere of tomato (304xlI(/' CFU) and
i altbage (55x106 CFU) than in their phyllosphere (44x106 CFU and 26xIOACFU,
o ipn lively). In contrast, phyllosphere of pepper contained 162x106 CFU, while the
ih|/o ipbere only 30xI0ft CFU. The greatest number of bacteria of P. polymyxci P strain
Wa . detected in the rhizosphere of tomato and pepper, 9,9 xIO6 CFU / plant, which is
ilmo't an order of magnitude higher than in cabbage. In addition, its number was slightly
lilglin in the phyllosphere cabbage, compared to its rhizosphere, while it was not
ilrin ini in the phyllosphere of pepper.

Ibe high levels of Enterobacter nimipressuralis 32-3 associativity with tomato
plitni'i were found. This strain showed a high level of dependence by most characteristics:
da yield of early production depended on seedling and root biomass, and so did the total
,Irld, which had an average level of dependence on the energy of seed germination.



Paenibacillus polymyxa P strain, which has a low level of associativity, should be used in
conjunction with strains with high level. This strain is a valuable component of the
microbial complex due to its antifungal properties.

For the first time a positive effect of rhizobacteria strains on the formation of
epiphytic microorganisms was determined as well as on the quality of vegetable seeds
during storage and obtained in generation. The total content of flavonoid compounds in
the seeds obtained from the inoculated plants increased by 7,4-18, 5%, while the activity
of catalase decreased by 6,2-31,2 % compared to the control. Upon inoculation of seeds
with biopreparations prior to their storage the marked decrease in flavonoids by 10,1-
19,4% was observed along with increase in the activity of catalase by 8,3-16,7 %, which
is an evidence of activation of redox processes.

Introduction of microorganisms strains onto the surface of the seed coat induces
changes in the composition of epiphytic microorganisms. The effect of strains that do not
survive on the surface of seeds is due to their ability to form the microbiome during
initial phase. The increase in diversity of microbial species at the surface of tomato seeds,
inoculated prior to storage or produced in a generation, was shown.

Economic evaluation of the effectiveness of biopreparations use in the technology
for obtaining early vegetable production shows the promising potential of the proposed
techniques for horticulture. It was determined that the inoculation of tomato seeds and
treatment of seedlings of an early variety Chance with microbial biopreparation
fosfoenterin helped increase the yield of early production by 10,8 %, while reducing the
cost of vegetables by 7,6 %, increase in profits - by 12,6 % per 1ha and the level of
profitability by 47,2 % compared to control.

The use of microbial biopreparations in early production helped to improve the
energy efficiency of early tomato cultivation by 6,1 - 8,3 % relative to the control. This is
due to the higher growth rate of yield energy obtained by bacterization of seeds and
seedling roots compared to the energy costs associated with the use of biopreparation.

3aTBEPAKEHO [0 APYKY BYEHOK pafoto IHCTUTYTY Mikpo6ionorii i Bipyconorii im.
[.K. 3abonotHoro HAH Ykpainm npotokon Ne 6 Big 23 uyepBHA 2015 poky Ta
BUYEHOK pagot IHCTUTYTY cinbcbkoro rocnogapctea Kpumy HauioHanbHOT
akajemii arpapHux Hayk YkpaiHu npoTokon Ne9 Big 25 rpygHsa 2014 p.
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