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AHTAITOHICTUYHA, NNITUYHA TA LLEJIIOJIA3SHA
AKTUBHOCTI BAUWJ1, BUAINNEHUX I3 'PYHTY

AHinpoBCcbkuii HauioHaNibHMI YHiBepcuTeT iMm. O. NToH4yapa (M. OHinpo)

PoboTa BukoHaHa Ha 6asi kadenpu mikpobionorii
Ta Bipyconorii JHiNpOBCbKOro HauioHaNbHOIo yHiBep-
cuteTy iM. O. ToH4apa y pamkax aepXxoiomkeTHOT Temu
«CTPYKTYPHO-PYHKLIOHaNbHI 0COBMBOCTI NPUPOLAHMX
MikpobioLIeHO3iB Ta MexaHi3amu 6ionoriyHoi aii aHTu-
MiKpOOHMX npenapaTiB», Ne gepxaBHOi peecTpauii —
0115U002385.

Bctyn. 3aranbHi BTpaTu CiflbCbKOrocnoaapcCbKoi
NPOAYKLIi Bif LWIKiAHWKIB Ta XBOPOO POCANH rpnbKOBOI
Ta MiKpobHoi eTionorii ctaHoBNATE 33-40% Ta 3a OujiH-
KamMu ekcnepTiB y CBiTi nepesuwytoTs 200 mnpa. go-
napiB Ha pik [4]. Tomy akTyanbHOIO € Po3pobka edek-
TUBHUX 32C00IB, CNPAMOBAHNX HA 3AXUCT arpoKyNbTYpP
Big diTonaToreHis. Haibinbll NOWMPEHNM € XiMiYHWIA
MeTo, 3axucty pocnuH. OpHak, HaKoMU4yluuChb Yy
rpyHTax, BOAOWMAX, POCMHHIN npoaykuii, repbium-
OV Ta NecTMuUanM HeraTMBHO BM/IMBalOTb Ha 340POB'S
nogen, a Takox BUKIINKaIOTb PO3BUTOK PE3UCTEHTHOCTI
y diTonaTtoreHis. ToMy B OCTaHHi poku 3pocna posb 6io-
JIOTiYHOro MeToAy 3axXMCTy POCIINH SIK eKONOriYHO 6e3-
NeYyHoi anbTepHaTMBM XiMiYHUM npenapatam [8].

OoHMMM 3 HaNBINbLL NePCNeKTUBHUX i LUMPOKO BU-
KOPUCTOBYBAHUX [JiI1 CTBOPEHHSA MikpobionoridyHmx
npenaparTiB € 6bakTepii poay Bacillus. Lle — ogHa 3 ocHo-
BHUX rpyn MikpoOGHOro cniBTOBapuCTBa 'PYHTY | pM30cC-
depn pocnvH, NpeacTaBHUKM K0T 30aTHI NPOAYKYyBaTU
psg, 6i0N0riYHO aKTUBHUX CMONYK (aHTUBIOTUKM, TOKCU-
HW, NITUYHI depMeHTun, cigepodopu, piToropmMoHn Ta
BiTaMiHN) | BUABNSAIOTb BUCOKUI PIBEHb aHTArOHICTUY-
HOI aKTUBHOCTI 00 6araTbox diTonaroreHHux rpubis Ta
MikpoopraHiamis [1].

Ha kadenpi mikpobionorii, Bipyconorii Ta 6ioTexHo-
norii JHY Ha ocHosi Bacillus thuringiensis Ta Beauveria
bassiana po3pobneHO KOMIMIEKCHU BioiHcekTuuma-
HUI npenapaTt bakTodyHriH [6] 3 WMPOKMM CNEKTPOM
OiT NpOoTK KOMax pPi3HNX cucTtemaTnyHux rpyn. Jave go-
CNiXXEHHS cnpsMoBaHe Ha niabip 40AATKOBMX MIKPO-
OHNX KOMMOHEHTIB HaUMISpHOT NPUPOAN AN HAdaHHS
npenapaTy HOBMX BNACTUBOCTEN.

MeTo10 po60TU Oy0 BUSBIEHHSI aHTArOHiICTUYHOT,
NITUYHOI Ta LLEeNNasHoi akTMBHOCTEN y BakTepil poay
Bacillus, BugineHnx 3 rpyHTy, Ta NOPIBHSAHHS iX 3 Blac-
TnBocTamMmu wtamy Bacillus thuringiensis IMB-7186, w0
BXOOMUTb 00 Cknagy KOMMekcHoro npenaparty bakro-
OYHTIH.

06’ekT i MeTOoAMu pocnipxeHHs. B poboTi gocni-
oxkyBanucb 15 wramis 6auun, Wwo 6ynm BUAineHi 3 rpyH-
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TiB NMonTtaBcbkoi obnacTi (Bacillus sp. 1 — 15) Ta wtam
Bacillus thuringiensis IMB-7186 (komnoHeHT bakTo-
OYHriHY).

JocnigHi wramu Bupoltysanm npu +28°C Ha kavan-
ui (200 06/xB.) y piAKOMY CUHTETUHHOMY CEPEAOBULLI,
aKe Mictuno (y r/n): uutpar Hatpito — 1,29; (NH,),HPO,
-4,75; KH,PO, - 9,6; MgSO,-7H,0 - 0,18. Ak nxepena
BYIMELIO [00aBaNM HATPIiEBY CiNlb kKapOOKCUMETULE-
mono3un (Na-KMLL), sk iHaykTOp cMHTE3Y Lentonas, abo
rMIOKO3Y (3 KiHLLEBO KOHLLeHTpaLieto 0,5%).

AHTaroHICTUYHY akTMBHICTb LITaMiB Gauun BU3Ha-
yann MeToaoM arapoBux OnokiB [5] BigHOCHO OakTe-
piafibHUX TeCT-KynbTyp iTOnaTtoreHis, oTpumMaHux 3
Konekuji mikpoopraHiamie IHCTUTYTY Mikpobionorii Ta
Bipyconorii im. [.K. 3abonotHoro: Erwinia amylovora
IMB 9057, Pseudomonas syringae pv. lachrymans IMB
7595, Pseudomonas syringae pv. atrofaciens IMB 8254,
Xanthomonas campestris IMB 80036, Pectobacterium
carotovorum IMB 8982.

Biomacy Bigainann Ha dinetpax mapku Filtrak i nicna
BUCYLLUYBAHHSA BU3Ha4Yanu y r/n BaroBMM METOOOM.
®dinbTpaTt KynbTypanbHOi piaMHu 36epirany npu 4°C i
3aCTOCOBYBaNV sl BUSHAYEHHS GEePMEHTATUBHUX ak-
TUBHOCTEN.

JliTyHY akTMBHICTb iNbTPaTiB KynbTypanbHOI pi-
OVHW pocnigxyBaHux 6aumn BudHayvanu Typbigume-
TPUYHUM METOLOM [7] 3a 3HUXKEHHAM ONTUYHOI LLUiNb-
HOCTI cycneH3sili iHTakTHuX abo nporpitux (100°C, 10
XB.) TECT-KYJIbTYP B NPOLECi iHkybaLii 3 pepMeHTHUM
PO34YMHOM. B €KOCTi TeCT-KynbTyp BUKOPUCTOBYBA-
nn wtamm ¢itonatoreHis Pseudomonas syringae pv.
atrofaciens IMB 8254, Erwinia amylovora IMB 9057. 3a
OAMHMNLLIO NITUYHOI aKTUBHOCTI NpUAManu Taky KifbKiCTb
depmMeHTy, aka 3abeaneyvye MubuHy nisucy Ha 25-30%
3a 1 xB. [IMTOMY aKTUBHICTb po3paxoByBan Ha 1 Mr
Oinky.

Binok BM3Havyann cnekTpopOTOMETPUYHUM METO-
[,OM 32 POPMYIIOH0:

CﬁinKa =155 Azso - 0,76 Azeo (mr/mn), ne Azao i Azao
— eKCTUHKLjsS BiANOBiAHO BiNkiB Ta HYKNEiHOBUX KUCOT
npu 280 Hm Ta 260 Hm [3].

Llentona3Hy akTUBHICTb BU3Ha4Yanu 3a KifibKiCTiO Bifi-
HOBJOBA/IbHUX LYKPIB, SIKi YTBOPIOIOTLCSA B Pe3ysbTarTi
rigponizy uenonosn nig gielo GepmMeHTiB Lentononi-
TUYHOrO komnekcy [2]. Ak cybcTpaT 3acToCcoByBanu
xpomaTtorpadiyHmn nanip (Watman Nel). Konopume-
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Ta6nuug 1.
AHTaroHicTMyHa aKTUBHICTb BUAisIeHnX wtamis 6auun oo P.
syringae, X. campestris, P. carotovorum ta B. thuringiensis

TPUYHY peakLilo NpoBOAVAN 3 rekcauia-
HodepaTtom y 0,1 M auetaTHomy Bydepi
(pH 4,7).

[MnTOMY LLEeN0NO3HY aKTUBHICTb PO3-
paxoByBanu Ha 1 Mr 6inka. 2. o ‘é o 2o 02 S N
Bci pocnion nposBoannvch y TPbOX WTamu S® S EQ 29 g2 3 §£
nosropax. CratucTniHy 06pOOKY pe- | pocninxysaHnx o '@E -§E N gg 'g%’ @ g 0
3ynbTatis  MPOBOAMAM 32 AOMOMOroio 6auun s | 78S 5 w =g 52
nporpamu Microsoft Excel. ESh 5 = 327 :. =
PesynbraTtn pgocnipXeHb Ta ix 00-
rOBOPEHHS. AHTArOHICTUYHY aKTUBHICTb LiaMeTpu 30H NPUTHIHEHHS POCTY (MM)
i30N9TiB, BUAINEHUX i3 I'PYHTIB CTENOBOI Bacillus sp.1 22315 - 30,2£2,0 - -
30HK MonTaBcbkoi o6nacTi, Ta 4na no- Bacillus sp.2 10,4+0,3 - 28,3+1,8 | 13,2+0,7 -
piBHSAHHA wTamy Bacillus thuringiensis Bacillus sp.3 12,0+0,5 [25,4+1,3| 22,0+1,4 | 16,5+0,9 |13,4+0,3
IMB-7186 BM3Ha4Yann MeToOOM arapo- Bacillus sp.4 13,2+0,6 |21,0+1,0| 33,5+2,2 | 19,6+0,8 -
BUX OJIOKIB BIAHOCHO TECT-KYNbTYP, AKi Bacillussp.5 | 13,5+0,4 [30,2+1,9| 29,1+1,9 | 12,1+0,2 [14,5+0,5
BiAOMI K 30YOHWNKM Pi3HMX 3aXBOPIOBAHb Bacillus sp.6 10,2+0,2 |22,1+0,8| 30,3x2,1 | 154+0,6 [153+0,6
CiNlbCbKOrOCMOAAPCHKUX KYNBTYP. Bacillus sp.7 - - 12,4+0,3 | 20,3+0,9 -
OCHOBHUM NPUHLMNOM BIAGOPY Nep- | Bacillussp.8 | 9,5+0,3 [20,5+0,7| 31,0£1,8 | 10,0+0,2 -
CMNEeKTMBHOro wramy 6aumn 6ynn: Big- Bacillus sp.9 - 203+11|12,5+0,4 | 15,5+0,7 -
CYTHICTb aB0 HM3bKA AHTArOHICTUYHA | Bacillus sp10 - |22,0£08/300+08 | 16,205 [152+0,8
aKTMBHICTb [0 OCHOBHOIO KOMMOHEH- [ gasiiiys sp.11 _ _ _ _ 10,3+0,2
Ta npenapary BakTtodyHriH — Bacillus Bacillus sp12 | 11,4+0,7 N 1.0+02 N N
thur/nglens_ls IMB-7186, a TaKoX BUCO- [ g iicsp13 | 9.6 + 04 _ 10,5 + 0.1 _ N
ka aHTaroHICTMYHa akTMBHICTL NO BIAHO= [ g, niyyssp14 | 11,5+1,1 [12,2+0,3] 10,2+0,3 | 10,2+0,2 [12,5+0,3
LLEHHIO 10 CPITOI'IaTOFGHHI/IX QaKTeplm. . Bacillus sp.15 i 104202| 14205 i -
AHTaroHiCTUYHY aKTUBHICTb [A0CHI- — -
. . B.thuringien-sis
[XKyBaHMX LWITaMiB 6Gaumn ouiHioBanu 3a IMB-7186 - - - 9,0+0,1 -

ﬂlaMeTpaMM 30H MNPUrHIHeHH:A PoCcTy Cbl- Mpumitka: 30Ha 3aTPMMKK PoCTy Binblue 25 MM — TeCT-06’ KTV BUCOKOUYTNMBI, 15-24 MM —
TonartoreHis (Tabn. 1). 3 oTpumaHmx nomipHouyTamBi, 10-14 MM — ManouyTAmBi, «-» — 30Ha MPUrHIYEHHS POCTY BIACYTHS — CTIMKi.
OaHUX BUOHO, WO 4YoTvpu wTtamun (25%

BiO, yCix mocnimkeHux), a came Bacillus Tabnuug 2.
sp. 3, 5, 6, 14 nposBunu aHtaroHiam HakonuuyeHHs Giomacu Ta Oinky B KyJibTypasibHii piavHi
0O BCiX BuULLIE 3asHadeHux d¢itonaro- npoayueHTiB
FeHHIX 6a|§Tep|V|, a Takox mo Bacillus Biomaca /n Binok mr/mn
thur/nglenSIs ,IMB,_7186' Wram Iniokosa Na-KML], [nioko3a Na-KML],
qHOB%';?ES’;:::; Bp”i'é'f g”;g%g*}:ﬁ:ias'_ Bacillussp.3 | 1,93%0,12 | 0,59+0,09 | 0,34%0,02 | 0,17%0,05
. . Bacillus sp.8 1,40+0,20 | 0,59+0,08 | 0,58+0,03 | 0,68+0,07
Wramn 7, 9, 10 i 15 30BCIM He BUSAB- -
AN aHTAroMiamy BigHOCHO Bacillus Bag/llus sp.9 241+0,70 | 0,0£0,02 | 0,34+0,01 | 0,22+0,05
thuringiensis, NpoTe piBHEM aHTAroHi3- Bacillus sp.10 2,32+0,33 | 0,30+0,05 | 0,34+0,01 | 0,14+0,01
My f10 diTonatoreHis sigpisHsnuce. Cnig | B t{’&g”%g’é’s’s 116+0,21 | 0,21+0,01 | 0,12+0,02 | 0,25+ 0,04

BiOMITUTK, LLO NMPU BUCOKIN iHCEKTUUNA-

Hin akTmBHOCTI B. thuringiensis IMB- LITamiB MOKa3HWkM Biomacu Bynu 3HAYHO HKXXYI Npu

7186 NposiBNSAB @HTArOHICTUYHY Ajl0 TislbkM BiAHOCHO
Pseudomonas syringae pv. atrofaciens IMB 8254., w0
i 6yno NiAcTaBoto Ans NOLYKY JOAATKOBOrO KOMMOHEH-
Ty, Skuii 61 ePeKTUBHO NPUrHiYyBaB picT diTonartore-
HiB.

B peaynbrati aHanisy oTpMMaHux OaHux Oas no-
[anblIOro OOCNIOXKEHHS NITUYHOI Ta LentonasHoi ak-
TUMBHOCTI HaMu Bynu BigibpaHi yoTupw wTamm: 3-i, 8-,
9-1i10-i. Mepwi aBa (3-1 i 8-11) 6ynu obpaHi Ha niacTa-
Bi HalBiNbLLU LUMPOKOro aHTaroHICTUYHOrO CnekTpy i, B
TOMY 4nchi, NPOTU iTonaToreHHx rpnbis (3a nonepe-
OHiMu paHumn), wtamum 9 i 10 — yepes BiACYTHICTb Y HUX
aHTaroHICTUYHOI aKTUBHOCTI BigHOCHO B. thuringiensis
IMB-7186.

B Tabnuui 2 BigobpaxeHi AaHi Npo HaKOMUYEHHS
Giomacu Ta 6inky B KyNbTypasbHil pignHi 6auun B Npo-
Leci ix rmnbuHHOro KyfbTUBYBaAHHS Y cepefoBumLLax 3
rntoko3oto abo Na-KML,. Ona 6inbliocTi gocniaxXeHnx

BukopucTtaHHi Na-KML, nopiBHsaHO 3 rnoko3oto. LWono
KOHLeHTpaL,i 6inky y KynbTypasnbHild pigvHi, To y wTa-
MmiB Bacillus sp.3, 9 i 10 BoHa 6yna cyTTeBO OinbLLOO
Ha cepenoBuLLAX 3 MMOKO30t0, a ansa Bacillus sp.8 i B.
thuringiensis IMB-7186 — Ha cepepoBuwax 3 Na-KML],
(BignosiaHo 0,68 0,25 Mr/mn), Lo BipOriaHO NOB’AA3aHO
3 iHOYKYBAHHAM CUHTE3Y ekcTpauentonsapHux 6inkis nig
nieto Na-KMLI.

NiTM4HY aKTUBHICTb BM3HA4YanM No BiLAHOLUEHHIO 40
rpamMaHeraTMBHUX @iTonaToreHHUx 6akTepin, Wo Bu-
KMKaloTb XBOPOOM pocnnH — Pseudomonas syringae
pv. atrofaciens Ta Erwinia amylovora. Ockinbkn niTnyHa
aKTMBHICTb 'PYHTOBMX LUTaMiB Gaumn BiGHOCHO >XMBUX
KyneTyp Pseudomonas syringae npakTm4HO He nposiB-
nanachb, y cTaTTi HaBeAeHi AaHi TiNbKn BIGHOCHO NPOrpi-
TUX KNITUH NCEBAOMOHA,

3 pucyHky 1 BugHo, wo wtamu Bacillus sp.3,
Bacillus sp.8, Bacillus sp.9, Bacillus sp. 10 nposiBnsitoTb
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Y nopganbLumx eKkcnepmnMeHTax BuU-

1986

3HaYanM NiTUYHY aKkTUBHICTb AOCAILXY-

BaHMX LWITaMiB Gaumn Ha TeCT-KynbTypi

Erwinia amylovora IMB 9057, ik Ha Ha-

764

573
600 542 —

400 308 263

TUBHUX, TaK i HA NPOrpiTUX KNiITUHaX. Ak
BUOHO 3 PUCYHKY 2 A, witamu Bacillus
sp. 3, 8 i 9 BMABNANM HU3bKY JTUYHY
AKTUBHICTb BIAHOCHO HATUBHUX KJIiTUH
epBiHili. Hainbinblly NMTOMY aKkTUBHICTb
npogemMoHcTpyBanu Bacillus sp. 10 Ha

H [loK03a

m KM,

27
122 113
200 -
ol | BTN L]

Bacillus sp.3 Bacillus sp.8 Bacillus sp.9 Bacillus sp.10

ITuToma JIiTHYHA AKTHBHICTb, 0A/MT

Itamu 6amax

Bacillus
thuringiensis
IMB-7186

cepepoBui 3 Na-KML, (1443 oa/wmr)
Ta B. thuringiensis IMB-7186 Ha ce-
penoBuLL 3 mioko30i0 (3794 op/wmr),
Wwo GinbLue, HX Yy ABiYi NnepeBuLLyBaso
aKTUBHICTb Ha cepeposuLli 3 Na-KML,

Puc. 1. Mutoma niTuyHa aKTUBHICTb Gauun, BUPOLLLEHNX Ha cepepoBuLLLax
3 pi3HMMU pkepenamu Byrneuto (rmioko3oio a6o Na-KMLL), no BigHOWeEHHIO
A0 nporpitTux knitTuH Pseudomonas syringae pv. atrofaciens IMB 8254

(1795 op/wmr).

JliTnyHa aKTUBHICTb  BCIX O0CHiI-
IKYBaHMX WTamiB Gauun Oyna 3Ha-
YHO BULLOIO BIAHOCHO NPOrpPIiTUX KNITUH

3794

Erwinia amylovora (y 2-7 pagiB) no-

PIBHAHO 3 JiSNCOM HATUBHUX KJTUH

A (pucyHok 2 B). HainbinbLui noka3HuKn

NMUTOMOI aKTUBHOCTI By OTpUMaHi ons
wramiB Bacillus sp.3 i Bacillus sp. 10

oa/mMr

ITuToMa JIITHYHA AKTHBHICTD,

Bacillus sp.3 Bacillus sp.8 Bacillus sp.9 Bacillus sp.10

IIITamu 6ammx

Bacillus
thuringiensis
IMB-7186

Ha cepeposuLi 3 Na-KML, (BignosigHO
255113343 on/wmr) i pna B. thuringiensis

M [oKo03a i
S IMB-7186 Ha cepenoBuLLi 3 rOKO300
- (8740 on/wmr).

Cnin, BigmiTutT, wo came B.

thuringiensis IMB-7186, w0 BxoanTb 00
cknagy GioiHcekTMuMaHOro npenapaty
BakTodyHriH, CyTTEBO BIOPI3HABCA BIf,
OVIKUX LWTaMiB IpyHTOBUX Gaumn GinbLu

4000 3740

BMCOKMM PiBHEM NITUYHOI aKTUBHOCTI, a

3500 3343

TakoX 30ATHICTIO MPakTUYHO 3 OOHAKO-

3000

2500 B

2000

1500

1029
839

o 393 j
|

1000

‘ 1406

500 -

2062
ﬁE Mpy BM3HaAYEHHi ULennas3Hoi ak-

B BOIO eDEKTUBHICTIO Ni3yBaTN HATUBHI Ta
NPOrpiTi KNITUHW EPBIHIN, WO OyXe BaX-
NIMBO OJ19 MPakTUYHOrO 3aCTOCYBaHHS
npenapary.

TUBHOCTI B KyNbTypasbHili pignHi 6aumn
6yNn0 BCTAHOBJIEHO, WO Tiflbkn 2 npu-
poaHux wrtamn 6aunn Bacillus sp.3 Ta

Bacillus sp.8 npopykyBanu uenonasun
r 3 HEBWCOKUM PIiBHEM akKTUBHOCTI, ska

B [110K03a

' KML,

T T T T

TInToMa JiTHYHA AKTHBHICTB, O/MT

IITamu Gamma

Bacillus sp.3  Bacillus sp.8 Bacillus sp.9 Bacillus sp.10 B.
thuringiensis
IMB-7186

konueanacsa B mexax Big 0,086 oo 0,25
on/wmr 6inky (tabnuug 3).

Bcynepey ovikyBaHOMY, piBEHb Lie-
JII0NA3HOT aKTUBHOCTI NPY BUPOLLLYBaHHI

Puc. 2. Mutoma niTnyHa aKTMBHICTb 6Gauu, BUPOLLEHUX Ha CepeaoBMLLLax
3 pisHUMU aXxepenamu Byrneuio (rnoko3oto abo KMLL), no BiaHOLWEHHIO A0
HaTuBHUX (A) Ta nporpitux (B) knitun Erwinia amylovora IMB 9057.

HU3bKY JIITUYHY aKTUBHICTb 00 Pseudomonas syringae.
[MpoTe nuToMa NiTUYHA aKTUBHICTb Y NepeniyeHnx wra-
MiB (32 BUKOYEHHAM Bacillus sp.8) npun BUpOLLYyBaH-
Hi Ha cepepnoBuwi 3 Na-KML, 6yna y 1,9 — 2,9 pasis
BULLIOIO, HiDXX Ha cepenoBuLli 3 rnoko3oto. Hanbinbly
NITUYHY aKTUBHICTb Cepep, BCiX AOCNIOKEHUX WTaMiB
nposiBuB B. thuringiensis, npn4omMy HanBULLMA NOKa3-
HUK NMUTOMOT akTUBHOCTI (1986 oa/mr) 6yB oTpUMaHWi
npv 0oAaBaHHi B XXVUBUNbHE CEPESOBULLE MIOKO3N.

LwTamMiB Ha CUMHTETUYHOMY CEPELOBMULL
3 [MII0KO3010 6YB 3HAYHO OiNbLLINM, HiX
Ha cepeposuLi 3 Na-KMLL. Y nopatko-
BO MNPOBEOEHOMY €eKCMNepuMeHTi 0yo
nokasaHo, wo Bacillus thuringiensis
IMB-7186 nposiBNsSiB LENtononiTU4Hy akTUBHICTb Tiflb-
k1 Ha MIB (3a HagsHoCTi Na-KMLL), ska nopisHioBana
0,32 og/mr. Ha cMHTETMYHOMY CEPELOBULL JaHa KySb-
Typa He CUHTe3yBasna Luenonas.

[Tpy NOPIBHAHHI NOKA3HWKIB LLEeN0NIONITUYHOT aKTUB-
HocTi Ta Giomacu y GakTepiin pony Bacillus BusiBneHa
3BOPOTHA KOpPEesisLis MiXX HaKOMUYEHHAM Macu KNiTUH
Ta aKTUBHICTIO Lentonas, To6To, AKLLO KyNbTypy 3HAX0-
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OATbCA Y cTafji akTMBHOro pocTy, Oio-
CUHTE3 MO3aKNITUHHUX eH3MUMIB rasb-

MYETbCS.
BucHoBKu. Binbwicte wTamis
Gaunn, BUAINEHUX 3 TPYHTY, Mpo-

ABUNM  OOCTaTHbO BUCOKUIM pPiBEHb
aHTaroHi3aMy BigHOCHO 6akTepin oi-
TonaroreHiB. Tak, pict X. campestris
IMB-80036 npwurniyyBanu 14 wrtamis
Gauun (i3 15 BupineHux), P. syringae
pv. atrofaciens IMB-8254 - 10, P.

Tabnuuga 3.

LentononitnyHa akTUBHICTb PinbTpaTtiB KyNbTypasibHOI
piavHn wrtamiB poay Bacillus

syringae pv. lachrymans IMB-7595 - 9,

LWiTam LlentonadHa akTMBHICTb 04/mMn | NMnTOMa akTUBHICTb 04,/Mr
miokosa KMLL miokosa KMLL

Bacillus sp.3 0,053+0,013 | 0,012+0,001 | 0,16 +0,050 {0,086 + 0,02

Bacillus sp.8 0,140 + 0,004 | 0,083+0,020 | 0,25+0,005 | 0,121 £0,02
Bacillus sp.9 0 0 0 0
Bacillus sp.10 0 0 0 0

B. thuringiensis

B 7186 0 0 0 0

P. carotovorum IMB-8982 — 6 wwrtamis.

AHTaroHiam BigHocHo Bacillus thuringiensis IMB-7186
(koMnoHeHTy npenapaTy bakTodyHriH) npossnsann 10
wTamis.

BcTaHoBneHo, Wo Hambinblly NiTUYHY aKTUBHICTb
BigHOCHO 6akTepiii ¢itonatoreHie — Pseudomonas
syringae pv. atrofaciens IMB 8254 i Erwinia amylovora
IMB 9057 npossuB B. thuringiensis IMB-7186 (komno-
HeHT BakTodyHriHy), NPUYOMY HANBULLj NOKA3HMKN M-
TOMOI aKTUBHOCTI (BignosiaHo 1986 i 3794 on/mr) 6ynun
oTpuUMaHi Npu AofdaBaHHI B XMBWUIbHE CeEpPeoBuLLE
rnoKo3un. binbLwicTe wWramis Bacillus, BuaineHnx 3 rpyH-
Ty, NPOSBIANA HN3bKY NITUYHY aKTUBHICTb 00 diTonaTo-
reHiB, NpoTe iX NMMTOMA aKTUBHICTb MPU BMPOLLYBAHHI
Ha cepepnoBulli 3 Na-KMLL, 6yna aeuwo BULLOLO, HixX Ha
cepenoBuLL 3 MI0KO3010.

LlentonasHa akTuBHICTb Oyna BUSIBNEHaA TiNlbKn Yy
[BOX I'pyHTOBUX WITaMiB 6aunn Bacillus sp.3 Ta Bacillus
sp.8 i konneanacs B mexax Big 0,012 go 0,14 og/mn.
[Mpuyomy, BCynepey O4ikyBaHOMY, PiBEHb LEeNt0NasHoi
aKTMBHOCTI MPW BUPOLLYBAHHI LUTaMIiB HAa CUHTETUY-

HOMY CepenoBMULLi 3 [OKO300 OyB 3HAYHO BinbLUVM,
HiXX Ha cepepoBuwi 3 Na-KML,. Buaenena 3BopoTHa
KOPEensLia Mix HakonMyeHHsM 6ioMacu Ta akTUBHICTIO
LentononiTmyHnx GepmMeHTiB, a came, SKLWO KynbTypu
3HaAXOOATbCH Y cTadii akTMBHOrO POCTy, BioCKMHTE3 MNo-
3aKNITUHHUX EH3UMIB raIbMYyETbCS.

MepcnekTBu noganbluUX AOCHIAKEHb. [1haHy-
€TbCS1 CTBOPEHHSI KOMMJIEKCHOrO MiKpOoOHOro npena-
paTy 3 LWMPOKUM CNEKTPOM Aji NpoTn KoMax Ta ditona-
TOreHHux 6akTepin i rpmbis. OckKiNnbkM aHTaAroHiCTUYHI
BNACTUBOCTI Oifblue BUpaxeHi y wtamis 6auun, a Ji-
TUYHa aKkTUBHICTb — Yy B. thuringiensis IMB-7186, T0
nepcrnekTUBHUM MOXe OyT1 BBEAEHHS [OAATKOBMX Oa-
LMAISIPHMX KOMIMOHEHTIB Y CKa[, KOMMIEKCHOro npena-

paTy 3 6ioiHCeKTULMOHO Ta aHTUbaKTepianbHO Aieto.
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AHTAFOHICTUYHA, NITUYHA TA LIEJTIOJIASHA AKTUBHOCTI BALUJ1, BUOIJTEHUX I3 I'PYHTY

Mpuwko P. B., Kupnuyenko A. ., Cokonogal. €., Aperesans O. A., Cknsap T. B.

Pesiome. locnimkeHHs NPOBOAMMCH B Mi1aHi PO3p06KU HOBUX MIKPOBHMX MpenapaTis NpoTu ¢itonaTtoreHis. Y 15
wtamiB 6akTepirt pony Bacillus, BUaineHvx 3 rpyHTy, BUSIBJIEHO aHTaroHi3M BiZHOCHO 6akTepianbHMX (iTonaToreHis:
X. campestris, P. carotovorum, P. syringae pv. atrofaciens, P. syringae pv. lachrymans. BigiopaHi 4 wtamn Bacillus
sp. (8-, 8-, 9-i 10-i1), y SKMx nepeBipsan NiTMYHY Ta LentonasHy akTMBHOCTI, NOpiBHIOWOYM ix 3 Bacillus thuringiensis
IMB-7186 (koMnoHeHT npenapaTy bakTodyHriH). Hanbinbly nutomMy NiTUYHY akTUBHICTb BiAHOCHO TECT-KYSbTYp
diTonatoreHis (Pseudomonas syringae i Erwinia amylovora) nposisus B. thuringiensis (1986 i 3740 on,/mr BianoBigHo)
Npw KyNbTUBYBaHHI HA CUHTETUYHOMY CEPEAOBULLI 3 TIIOKO30t0. Y I'PYHTOBMX H6aLM NOKA3HMKM NiTUYHOT aKTUBHOCTI
Oynn 6inbWw BUCOKMMUK Npu fofasaHHi B cepeposuile Na-KMLL, npote ix abcontoTHi 3HaveHHs 6ynn y 2-20 pasis
HVXYMMU, HiX Y B. thuringiensis. LlenionasHa akTuBHICTb 6yna BUSIBIEHA TiNlbk1 Yy ABOX MPYHTOBMX LWTaMiB (3-ro 1a
8-ro) i konueanacsa B mexax Big, 0,012 no 0,14 on/mn. Becynepey ovikyBaHOMY, PiBEHb LIENIONA3HOT aKTUBHOCTI Npun
BMPOLLYYBaHHI HA CUHTETMYHOMY CepefoBULL 3 MOKO30t0 OyB 3HAYHO GinbLUMM, HiX Ha cepenoBuLi 3 Na-KMLI.

Kniouosi cnoea: 6auunm, MikpobHi npenapaTu, pitonatoreHn, aHTaroHiam, NiTM4Hi pepMeHTu, LENoo3u.
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AHTATOHUCTUYHECKASNA, JINTUYECKAA U LUEJUTIONNTASHAA AKTUBHOCTU BALUI1J, BbIOEJIEHHbIX
n3 No4YBbI

Mpuwko P. B., Kupnuyetnko A. U., Cokonora WU. E., Aperesanb O. A., Cknap T. B.

Pesilome. ViccneposaHvs NpoBoannvcCh B niaHe paspaboTky HOBbIX MUKPOOHbIX NpenapaToB NpoTus putonaTo-
reHoB. Y 15 wrtammoB 6aktepuii poga Bacillus, BuaeneHHbIX N3 MoYBbI, BbIIBJIEH aHTaroHM3m B OTHOLLIEHWM BakTepu-
anbHbIX GUTONATOreHoB: X. campestris, P. carotovorum, P. syringae pv. atrofaciens, P. syringae pv. lachrymans. OTto-
OpaHbl 4 wWitamma Bacillus sp. (3-, 8-, 9- n 10-i1), y KOTOPbIX NPOBEPSNN NUTUHECKYIO U LIENONA3HYIO akTUBHOCTU,
cpaBHuBas ux ¢ Bacillus thuringiensis IMB-7186 (komnoHeHT npenapata baktodyHrvH). Hanbonbluyto yaoenbHyto
JINTUYECKYIO aKTUBHOCTb OTHOCUTEJSIbHO TECT-KY/LTYP duTonaTtoreHos (Pseudomonas syringae vi Erwinia amylovora)
nposisun B. thuringiensis (1986 i 3740 en/mMr COOTBETCTBEHHO) MNP KYJIbTUBUPOBAHMM Ha CUHTETUYECKOW Cpeae C
MOKO30M. Y MOYBEHHbIX OaLMIN nokasaTenm INTUYECKO aKkTUBHOCTM Obinv 6osiee BbICOKMMU Npu A06aBNeHun B
cpeny Na-KMLL, xoTa nx abcontoTHble 3Ha4YeHMs Ob1Iv B 2-20 pas Huxke, Yyem y B. thuringiensis. Lienniona3aHas aktme-
HOCTb Obliia 06HapYXXeHa TOJIbKO Y ABYX MOYBEHHLIX LUTaMMOB (3-ro 1 8-ro) n konebanace B npenenax ot 0,012 no
0,14 en/mn. Bonpekn oXxmaaHvaM, YPOBEHb LIENIONA3HON akTUBHOCTU MPY BbIPALLMBAHUM HA cpene C MoKOo30M
Obin BbILLE, 4eM Ha cpene ¢ Na-KMLL.

KnioueBble cnoBa: 6aLumnnibl, MUKPOOHbIE Npenaparbl, GUTONATOreHbl, aHTAroHN3M, UTUYecke GEePMEHTHI,
Lennonasbl.

ANTAGONISTIC, LYTIC AND CELLULASE ACTIVITY BACILLUS, ISOLATED FROM SOIL

Grishko R. V., Kirichenko A. I., Sokolovall. Ye., Dregval’ O. A.,Sklyar T. V.

Abstract. The different groups of agents are used for biological protection of agricultural crops. Some of the most
promising and widely used to create microbial preparations are bacteria of the genus Bacillus, which have pathogenic
properties regarding harmful insects and phytopathogens. Representatives of the genus Bacillus are one of the main
groups of the microbial community of soil and rhizosphere of plants that can produce a number of biologically active
compounds (antibiotics, siderophors, lytic enzymes, toxins, phytohormones and vitamins) and have high levels of
antagonistic activity to many phytopathogenic fungi and microorganisms.

A complex bioinseticidal preparation Bactofungin with a wide spectrum of action against insects of various sys-
tematic groups was developed on basis of Bacillus thuringiensis and Beauveria bassiana on the Microbiology, virology
and biotechnology department of the Dnipro National University, O. Honchar.

The aim of the work was to compare the antagonistic, lytic and cellulase activities of bacilli isolated from the soil, as
well as the strain Bacillus thuringiensis IMV-7186, which is part of the complex preparation Bactofungin.

The 15 strains of bacilli isolated from the soils of the Poltava region (Bacillus sp. 1 — 15) and deposited strain Ba-
cillus thuringiensis, which was isolated from body of the deceased insect and included in the complex preparation
Bactofungin, were investigated.

Experimental strains were grown by deep cultivation in synthetic nutrient medium with the addition of 0.5% glucose
or Na-CMC as a carbon source.

The lytic activity of the culture fluid filtrate of bacilli was determined by turbidimetric method by decreasing of
suspensions optical density of live or warmed (100°C, 10 min) test cultures of Pseudomonas syringae pv. atrofaciens,
Erwinia amylovora in the process of incubation with an enzyme solution.

A chromatographic paper (Watman No. 1) was used as a substrate to determine the cellulase activity. The method
is based on quantitative determination of reducing sugars, which are formed as a result of cellulose hydrolysis under
the influence of cellulolytic enzymes.

In 15 strains of bacteria of the genus Bacillus, isolated from the soil, antagonistic activity was detected in relation to
bacterial phytopathogens: X. sampestris, P. syringae pv. atrophaciens, P. syringae pv. lachrymans, P. carotovorum,
as well as with respect to Bacillus thuringiensis, which is part of the bioinsecticide preparation Bactofungin. As a result,
4 strains of bacilli (3rd, 8th, 9th and 10th) were selected, in which the liquid culture was checked for the presence of
lytic activity in relation to phytopathogens (Pseudomonas syringae pv atrofaciens and Erwinia amylovora) and cellu-
lase activity. In parallel, the same fermentative activity was also determined in B. thuringiensis.

It was found that the greatest lytic activity was shown by B. thuringiensis (Bactofungin component), with the high-
est rates of specific lytic activity being obtained when glucose was added to the nutritional medium. In strains of bacilli
isolated from the soil, the activity indicators on the contrary were higher adding to the medium Na-CMC, but their
absolute values were 2-20 times lower than that of B. thuringiensis.

The cellulase activity was detected only in two soil strains of Bacillus sp. 3 and Bacillus sp. 8 and ranged from 0.012
to 0.14 units/ml. Moreover, contrary to the expected, the level of cellulase activity in growing strains in a synthetic
medium with glucose was significantly greater than that of the Na-CMC medium. The inverse correlation between the
accumulation of biomass and the activity of cellulolytic enzymes is revealed, namely, if the cultures are in the stage of
active growth, the extracellular enzyme biosynthesis is inhibited.

Itis planned to create a complex microbial preparation with a wide spectrum of action against insects and phyto-
pathogenic bacteria and fungi.

Keywords: bacilli, microbial preparation, phytopathogens, antagonism, lytic enzymes, cellulases.

PeueH3zenm — npodp. 3atiyeea I. O.
CratTra Haginwna 13.11.2017 poky

268 ISSN 2077-4214. BicHuk npo6nem Gionorili meanuuuu — 2017 — Bun.4, tom 3 (141)



