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ymoeax menauyi. Bcmanoeaeno, wjo nicas mpbox o6poboK pocaun npenapamom 3 nepioouu-

Hicmio 1—2 mudicHi KinbKicmb eHmoMONAmo2eHHUX MIKPOOpeanizmie Ha 00poOaeHili NOBepXHI
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Huka. OOTPYHMOBAHO MONCAUBICIb 3ACMOCYBAHHS PO3DPOOAEHO20 Npenapamy 04s 3aXUCmy
POCAUH K eK0102i4H0 6e3neuHoi arbmepHamueu XiMiuHuM iHCeKmuyuoam.
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Binmomo, mo 3acTocyBaHHS XiMiYHUX
HeCTULUAIB CIIPUYUHAE 3HAUHY €KOJIOIIYHy
3arpo3y HaBKOJIUITHbOMY TIPUPOIHOMY Ce-
penoBuiy Ta 370poB’10 Joaunn. [lopsn i3
TUM POCJIMHAM 3aXWIIEHOTO IPYHTY 3HAYHO]
IIIKO/IN 3aBJAI0TH TEIIMYHA GiTOKpIIIKa, T1a-
BYTUHHUWH KJIII, TIOTIOHOBUI TPUTIC, TIOTIEJU-
ITi TOMIO. BifBITicTh TETIMYHNX TOCITOAAPCTB
npawioe 6e3 TeXHOJIOTIYHOrO PO3PHUBY, BHACII-
JIOK YO0 OCHOBHUIA Habip MIKIAHUKIB IIEPexo-
IUTH 3 OJIHOTO KyJABTYPo0Oiry B inmmmit. Y-
He 3aKOHOJIAaBCTBO OOMEKYE BUKOPUCTAHHS
XIMIYHUX TIperapaTiB y 3aXUIEeHOMY TPYHTI,
OCKIJIKU BOHM 3/aTHi 3a0pyIHIOBATH arpo-
€KOCUCTEeMU CTIMKUMU TOKCUYHUMU CIIOJIY-
KaMH, 1110 HeTaTUBHO [T03HAYAETHCS Ha SIKOCTI
npoaykiii. KpiM Toro, cripobu opraisysaTu
3aXMCT POCJMH BiJl KOMaX Ta KJIIIliB TiJIbKU 32
JOIIOMOTO0 XIMIUHKX 3aC001B 3yMOBUJIN TI0-
SIBY IX PE3UCTEHTHUX MOMYJISIiH y GibImocTi
TermmIHuX KoMG6iHatis [ 1, 2]. IIpore icHyOTH
ITOBIZIOMJIEHHS], 1[0 JesIKi IKIIHUKHU, CTiKI 10
XIMIYHUX TECTUIU/IIB, BUSIBUINCS Iy TJINBU-
MU JI0 eHToMoLuAHOI 1ii Bacillus thuringiensis
[3]. 3 orsmsaay Ha 1€, mig yac po3pobaeHHS
3axXO0/IiB i3 iX 3aXMCTY MOCTaE rocTpa HeoOXi-
HICTh BIIPOBA/I)KEHHS 1HTETPOBAHUX CUCTEM,
10 6a3yI0ThCS Ha MUPOKOMY BUKOPUCTaHHI
HOPsI/L 3 XIMIYHUMU TTpenaparamu 6iosoriv-
HUX 32C00iB.

© O.A. [lpersaus, O.I'. Baacenro, H.B. Yepesau,
A.l. Binnikos, 2015

Ha kadeapi mikpobiosorii ta Bipyco-
Jorii /IHInpomeTpoBCHKOTO HAIIOHAIHHOTO
yHiBepcurety iMeHi Oznecs Tornuapa (JIHY)
PO3pO0IEHO KOMILJIEKCHIH 1HCEKTHIIMIHITI
Giompemapat bakrodyurin-LS Ha ocHOBI eH-
TomonarorenHoi 6axrepii Bacillus thuringiensis
var. thuringiensis IMB-7186 i rpuba Beauveria
bassiana TMB-F-100 043 [4]. ¥ nmabopatop-
HMX Ta BUPOOHMYMX YMOBax Giompernapar 1mpo-
JIEMOHCTPYBAB BUCOKY €(eKTUBHICTh MPOTH
JIMYMHOK XJIGHOT JKYKEJIHIT, aMEPHKAHCHKO-
ro 617I0TO MeTesnKa, KOJOPAJChKOTO KYKa,
TOPHOCTAEBO] TIIIOZIOBOI MOJIi, INCTOKPYTOK,
MABYTUHHOTO KJIIIA, TIOTIOHOBOTO TpuIica [3].
Po3spobiieHo pifKy, NacTomoAiOHy Ta rpaHy-
JboBany dopmu Giomnpemnapary [6].

Metoto po6oTH OyI0 BCTAHOBJIEHHS 610J10-
rivnoi edextuBHOCTI BakTodynriny-LS momxo
TIOIIUPEHOTO MIKiTHUKA TETITYHUX POCIUH —
nepcukoBoi nonesmil (Myzodes persicae). Bu-
6ip mpeaMeTa DOCIIKeHHS OyJI0 3yMOBJIEHO
THM, 1110 caMe TIOTeJ NI € HaliHeOe3 ey Hinu-
MU BeKTOpaMu (hiToBipyciB, 30Kpema, Myzodes
persicae € nepenocunkom 182 diroipycis [7].
Taxox 6yJI0 MOCTABIEHO 3aBIaHHS BCTAHO-
BUTHU KIJBKICTh Ta MEPIOAUYHICTH 06POOOK
pocaun bakrodyurinoM-LS, mo 3abesneuntsb
HeoOXiAHWiT piBeHb GI03aXKCTY.

MATEPIAJIN TA METOIU JOCIIIXEHD

B ymMoBax 3aXUIIEHOTO IPYHTY MTPOBOIUITH
OONPUCKYBAaHHSI PO3CAJIU JIEKOPATUBHUX POC-
avH (Cineraria maritima) pifkoo ¢hopMOoI0
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KOMILIEKCHOTO GioTperapaTy mpoTH MOIe IHIT
nepcukoBoi. Tutp crop B. bassiana y pobouiii
cycnensii cranosus 5,7 X 107 kosioHieyTBOpIO-
BanbHux oguaulb (KYO) B 1 Mty B. thurin-
giensis — 6,7x10% KYO /M. EpextusnicTs
nii Giompernapary HeBHOIO MipOIO 3aJIe3KUTh
Bi/I 3aKpIIJIEHHS Ta TepMiHy 30epiraHHst eH-
TOMOIATOIeHIB Ha MOBEPXHi 06POOIEHHUX POC-
suH. ToMy IpoBoAMIN BU3HAYEHHS KiTbKOC-
Ti KOMIIOHEHTIB Giompenapary Ha MOBEPXHi
JIICTKIB y Pi3Hi TepMinu micist 06pobku. st
BU3HaYeHHsT 6i0JI0riyHOl eeKTUBHOCTI Ipe-
mapary 6yJo Bigi6pano mo 10 ekcreprmeH-
TaJbHUX POCJIUH HA OCTITHAX Ta KOHTPOJIb-
HuX finsakax. [ligpaxyHoOK KiJTbKOCTI JKUBUX
KOMaX Ha MOJIEJTbHIX POCTUHAX 3/iCHIOBAJII
nepez 06poOKoIo GiompenapaToM, Iics mep-
mwoi 06pobku Ha 6-ty Ta 13-y KOOy, mMicaa
Apyroi ta Tperboi — Ha 6-Ty 100y. Pospaxy-
HOK CMEPTHOCTI MPOBOAUIN 32 (hOPMYJIOT0
Dpanna:
M = 100 X (1 - K1/K2 X PQ/P1),

ne M — cmeprHicTb KoMax, %; Ky, Ky — Kijb-
KICTb KMBUX OCOOUH 710 i micjist 00poOKK Ha
Kourpoui; Py, Py — KiJbKiCTb KUBUX 0COOMH
110 i micsst 06pobku B pocii [2].

OGpOOKY TEMJIMYHUX POCJIMH MTPOBOIIN
y BECHAHUN 1epiof, KOJU BOHM HANG1iIbII M0~
TepIav Bifl NIKIZIMBUX KoMax. TemmepaTtypa
MoBITPsT B Teruil ctanoBmra 25—30°C, 1o €

(¢4

Ig kinbkocTi KYO/r nnctsa
N W N G O N
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Joba
—&— Bacillus thuringiensis —m— Beauveria bassiana

Puc. 1. lunamika 36epiraHHst B. thuringiensis ta
B. bassiana Ha neKOpaTUBHUX POCIMHAX IIiCJIs Of-

HOPa30BOT0 OOINPUCKYBaHHS

ONTHUMAJIBHUM JJIs1 JKUTTEsUIbHOCTI B. thurin-
giensis Ta B. bassiana. Pocyitu Oyt 3axuiiieHi
Bi/l IPSIMOI COHSIYHOI PaJIiallil CKIISTHUM JIAXOM,
0 € BaKJIMBOIO YMOBOIO 3a0e3IIeUeHHsI BU-
SKMBaAHHS JIOCJI/KYBaHUX €HTOMOIIATOTEeHiB,
OCKIJIbKH 1HCOJIALS 3ryOHO i€ Ha HUX.

Kinpkicte KYO/r amcta pocnuH BU3Ha-
YaJIi BUCIBOM CEPilTHIX PO3BEIEHD HA M SICO-
nenronnomy arapi (MIIA) aus B. thuringiensis
ta Ha MIIA 3 2% TJ110K031 1 CTPENTOMIIIMHOM
(100 MKr/Mit 15t TIpUTHIYeHHS GaKTepiaabHOl
Mikpodropn) mist B. bassiana.

CrarucTnuHy 06poOKy JaHUX 3/iHCHIOBA-
JIM 3 BUBHAUEHHSM Cepe/lHIX Ta iX cTaH/AapT-
HUX TTOXUOOK. [[J1s1 OLiHIOBaHHST IOCTOBIPHOC-
Ti BiZIMIHHOCTE BUOIPOK, 1110 TOPiBHIOBAJIKCS,
BU3HAUaau t-Kputepiit CThiogeHTa mpu 5%
PiBHI 3HAYYIIOCTI.

PE3YJIBTATHU TA IX OBTOBOPEHHS

BusHaueHHsT JKUTTE30ATHOCTI B. thuringi-
ensis i B. bassiana ta 6ionoriunoi eheKTUBHOC-
Ti KOMIIJIEKCHOTO MiKPOGHOTO iHCEKTUIIHIHO-
TO TIperapary MpoTH EPCUKOBOI TOTIEJNII B
YMOBaX 3aXUIIEHOr0 IPYHTY OYJIO IPOBEJEHO
B Teruuni 6otaniunoro cagy JHY.

Hocaimxenns emidiTHOI MiKpodJopu 3a-
CBIZIYMJIO, 10 HA MOMEHT OOPOOKM TEeILIHIIL
He OyJI0 BUSABIEHO CXOKUX a00 aHATOITYHUX
KOMIIOHEHTaM IpernapaTy MiKpOOpTaHi3MiB.
[le mosermmIo mizpaxyHOK YNCeIbHOCTI KO-

JIOHIH mocmimKyBanux OakTepiii Ta rpubiB
11i/] Yac BUCIBY 3MUBIB 3 JINCTKIB Ha NI/IbHI
TTOXKUBHI CepeIOBUIIIA.

3a mepioj1 10CiKEHD TMTHAMIKY BHKU-
BaHHs1 OyJI0 BCTAHOBJIEHO, 10 KOHIIEHTPA-
1is1 GaKTePiaIbHOrO KOMIIOHEHTA IIPerapaTy
3HU3WJIACS MaliKe Ha JiBa piBHi (puc. 1).

KoHIeHTpaliss rpuGHOro KOMIIOHEHTA
3a TIepio/] CrocTepekeHb 3HN3NIACs MalixKe
Ha TPU PiBHI.

Orxe, 30epiraHis CIIOP KOMIIOHEHTIB
KOMILJIEKCHOI'O IIPeIapaTy Ha IIOBEPXHi 00-
POOJIEHNX POCIUH Yepe3 MiCSIIb MiCIIst O[HO-
Pa30BOro 3aCTOCYBAHHS 0YJI0 HE3HAYHUM.

SIx BiztoMo, uist 30ibIeHHsS eeKTHB-
HOCTI [Iii peKOMEHIYETHCS TTPOBOUTH TIO-
BTOPHI 00po6KY pociivH mpernapatamu [8].
Hamu 6ys10 1ocipKeHo e(heKTUBHICTD il
KOMILIIEKCHOTO Oiompernapary mpoTH Iep-
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EdekTuHicTs KoMmiekcHoro oionpenapary bakrodynrin- LS npoTu nepcukosoi nonesuui

CepeiHst KiJIbKiCTh MIKiHUKIB Ha 1 JIHCTOK

Bapianr €KCIIePUMEHTAIbHOI POCINHI TeXHi!{Ha
eeKTUBHICTD, %
Jocaigna giasHka KontpoubHa minsiaka
Jlo 06pobKun 43,9+7,1 46,3+59 -
[Ticsst nepuioi 06po6ku (1ocra 106a) 38,3+6,4* 71,1+£9,1 43
ITicast mepioi 06po6xu (13-Ta n106a) 63,1+11,0 77,1£81 14
ITicast mpyroi 06pobku (1mocTa 106a) 31,2+6,1* 71,8+11,6 35
ITicsst Tpetboi 06pobKu (1ocTa 1oba) 10,2+2,6* 65,1+6,3 83

IHpumimka: * P<0,05.

CHKOBOI IOMNEJININ 3a TPUPa30BOI 0OpOOKU
pocaun. O1HOYACHO BU3HAYAIN KITBKICTD B.
thuringiensis ta B. bassiana (KYO/r muctst)
Ha POCJIMHAX MC/Is KOKHOI 00POOKHU Ta BIIPO-
JIOBK TPhOX THIKHIB ITicis BCix 00pobok. Tax,
110 0OPOOKHU KiJIbKICTh MOIIEIUIb HA POC/IN-
Hax KOHTPOJIBHOI Ta AOCIHOL AiJISHOK OyJIa
npubIM3HO OAHAKOBOIO (Tabyuiis).

Ha mocry n06y nicist 06pobxu biomnpe-
MapaToM KiJIbKiCTh IKIHUKA Ha JOCJIiHIN
JUJISHIT A0 3HU3WIach, TOA1 SIK Ha KOHT-
POJIBHIN AiNgHIII — 3HAUHO 3pocia. Edex-
TUBHICTh Giompernapary Ha 1ocTy no0y mic-
Jis1 1epinoi o6pobku cranosuthb 43%. Ilpore
Ha 13-1y 100y KilTbKiCTh IIKIZHUKIB HA 060X
IingHKaxX 3061IbIIMIACk, 10 3YMOBJIEHO iH-
TEHCUBHUM PO3MHOKEHHSIM i II0SIBOIO HO-
BOTO TIOKOJIIHHS TOTIEJINIlh Ta 3HAUHUM
3HUIKEHHSIM KOHIIEHTPAIlil CIop KOMITO-
HEHTIB KOMILJIEKCY TOPIBHSHO 3 IMTOYATKO-
BOIO KIJIBKICTIO Ha 06POOGJIEHUX POCAUHAX
(puc. 1). Tomy KoxkHY HOBY 00pOOKY 10-
IMJTHHO 3/iicHIOBAaTH Yepe3 1—2 T KHI.

Ticig apyroi o6po6KH, IIPoBeIeHOl Ha
14-1y 100y, BinOyn0Cch 3HAYHE 3HUKEHHSI
KIJIBKOCTI NTKITHUKIB HA MOCTIiAHIN AiISH-
i — maitke BABivi. [Ilogo KOHTpPOIBHOT
IIJITHKHY, TO KIJIBKICTh MIKIAHUKIB 3aJI1-
masnacs GakTUYHO Ha TOMY CaMOMY PiBHI.
EdexrusHicts aii 6ionpemnapary Ha IIOCTY
o0y miciast apyroi 06poOKM CTaHOBMIIA
55%. Iicas Tperboi 06poOKH, IPOBEAEHOI
Ha 20-Ty 100y (3 iHTEpBaIOM y TIiCTh Ii6
micasa apyroi 06po6ku), 6ya0 BCTAaHOB-
JIEHO 3Ha4YHe 3HIKEHHS KIJIbKOCTI IIKiJ-
HUKIB Ha JOCTIAHIN iSHIN TTOPIBHSHO 3

KOHTPOJIEM 1 BUXITHUMU JaHUMU. TexHiuHa
edeKTUBHICT Tpenapaty baxtodyrrin-LS
MPOTU MEePCUKOBOI MOMENUIll TiCaT TPhOX
06po6oK, TPOBEIEHNX 3 iHTepBaiaMu B 1—
2 TUKHI, craHoBuIa 83%, 1110 3Ti[HO 3 JaHUMU
JIiTepaTypy MOKHA BBAXKATU IOCTATHHO BUCO-
KUM TIOKa3HUKOM [2].

Busnavenns kimpkocti KYO /T muctst kom-
[IOHEHTIB Giolpernapary Ha 06pObGJIeHUX Poc-
JINHAX 3aCBIZYMJIO, IO KOHIEHTPAIlisd CIIOp
€HTOMOTIATOTEHIB IicJs APYTOi Ta TPEThOI
06poboK (IIPOBEJIEHNX Ha JAPYTUI Ta TpeTii
TUK/IEHD ) TITPUMYBAJIACh MaliKe Ha OJTHOMY
PiBHI BIIPOZIOBXK YOTUPHOX TUKHIB (puc. 2).

Ha moctuil TuxaeHs (depe3 TpU THUXKHI
HicJIs OCTaHHBOI 0OPOOKHU POCIIMH) KOHI[EHT-
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Puc. 2. IuHamika 36epiraHHst B. thuringiensis ta
B. bassiana Ha 1eKOpaTUBHUX POCIIMHAX ITiCIISI TPHOX
o0MnpucKyBaHb: | — 0O6pobOKa pociauH Oiornpena-
paToM

2015 + No 4 + ATPOEROJIOTTYHUI FKYPHAJI

87



O.A. JIPET'BAJIb, O.T". BJACEHRO, H.B. YHEPEBAY, A.I. BIHHIROB

Puc. 3. llIKinHUKY 1eKOpaTUBHUX POCIVH, ypaxeHi B. bassiana: a — TAYMHKY Ta HiM()U TEITMIHOI

OiTOKPWIKY, 6 — MEePCUKOBA MOIEIULIS

partisi KOMIIOHEHTIB KOMILJIEKCY JIETIO 3POCa,
10 MOKHA TTOSICHUTH PO3MHOKEHHSM €HTO-
MOIIATOTEHIB Y OPTaHi3Mi ypakeHuX KOMaXx.
Taxk, 6yJI0 Bifi3HAYEHO PSICHE CIIOPOHOIIEH-
ua B. bassiana na nmoBepxui 3arnbanmxX KOMax
(puc. 3). Kpim momesui, Bix aii 6ionpumna-
pary THHyJa TaKOK TEIJINYHA OLIOKPHIIKA
(yuumHKU Ta HiMpN).

[TopiBHIOIOYM OTpUMaHi pe3yJbTaTh 3 Jia-
HUMU JITEPaTypu CJii HATOJIOCUTH, 110 J10-
CJTITHUKY 1 paHilre Bif3Havaim epeKTUBHICTD
KOMIIJIEKCHOTO BUKOPHUCTAHHS €HTOMOIIa-
TOTEHHUX MIKPOOPTraHi3MiB MPOTH Pi3HUX
mKigaukiB teruilb. Tak, B.H. Orapkos Ta
IP. OrapkoBa BUKOpHCTOBYBaJU Gionpera-
paru Bitokcubanuiin a6o Bikoa Ha ocHOBI
B. thuringiensis IpoTH opaHKepeiHoi momeim-
Il Ta 3BUYAITHOTO MMaBYyTUHHOTO KJIIIA, a Je-
pes 1100y TiCIIst IbOTO POCMHU OOIPUCKYBa-
JIF CYMIIITIIO IBOX EHTOMONIATOTEHHUX TPUOiB
B. bassiana i Verticillium lecanii y cniBsinto-
nrerHi 1:1 TpoTH TemInYHOI OITOKPUJIKH Ta
nomesntti [9]. [ummi gfocaifHUKY KOHCTATyBa-
i 95% GiosoriuHy eheKTUBHICTH 3aCTOCY-
BaHHS €HTOMOIIU/IHOI CyMiIlri Ha ocHOBI Bose-
puny, Entomodropuny Ta Bitokcubanuainy
npotu opankepeinoi nomnesutti [10].

OTke, icHyI04i TeXHOJIOTIT KOMOIHOBaHOTO
BUKOPHCTaHHs GionpenapariB 3BOAATHCS /10

iX 3BMYAHOTO 3MiNTyBaHHI abo MOCTiI0B-
HOTO 3aCTOCYBaHHS, IO He 3aBX/AU 3PYYHO
1 crioxkuBada. KoMmiuiekcHuil 6iompenapar
Baxrodynrin-LS y cBoemy ckiaji MicTUTD
B. thuringiensis i B. bassiana i € BUCOKOaK-
TUBHUM TIPOTU PI3HOMAHITHUX IIKiJHUKIB
Bi/IKPUTOTO TPYHTY. 3Ba’Kalou¥ Ha BUIIEB-
KasaHe, MO’KHA BBa)KaTH 3a JOILIbHE IIPO-
BEJICHHSI TTOAJIBIINX JIOCJI/)KEeHDb MI0/0 3'5-
cyBaHHsI eDeKTHBHOCTI 1IbOTO Giompernapa-
Ty NPOTH iHIMUX MIKIJHUKIB 3aXUIIEHOTO

IPYHTY.

BUCHOBKHI

EdextuBHicTh 3acTOCYBaHHSI KOMILIEK-
CHOTO MiKpoOHOTO mpemapaty BakrodyH-
rin-LS B yMOBax 3axuieHoro rpyHTy MpOTH
MOTIEJIUIII TEPCUKOBOI CTAaHOBUTH 83%, 110
JIa€ 3MOTY PEKOMEHYBATH TIeH TIpemapar AJist
3aXUCTY POCJUH BiJl TOTENNIII i/l Yac BUPO-
IIyBaHHA B TerunisgX. J{ist ocsarHeHHs BUCO-
KOT'O PiBHS 3aXMCTY HEOOXIHO 3/1HiCHIOBATA
He MeHIIIe TPhoX 06po6OK pocaut biomperna-
partoM 3 niepioanyHicTio 1-2 THKHI. Beranos-
JIEHO, 110 Yepe3 TPU TYKHI MiCJIsT OCTaHHbBOI
00pOOKH KiJIbKiCTh KOMIIOHEHTIB IIperapary
Ha [IOBEPXHi POCJAUH He TiJIbKHU 36epiracThes,
a HaBiTh 301/IBIIYETHCH, 1[0 MOKE 3a0e311eun-
TU MPOJIOHTAITII0 HOT0 3aXUCHOT [ii.
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