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MEXAHUW3MBbI JEVICTBUA Y DOPEKTUBHOCTD
MUKPOBUOJIOTUYECKOTI'O ITPEITAPATA BAITUKOJIA®

C.A. TPUINEYKNHA

JIns OMONMOTMYECKOM 3aIIMTHl CETbCKOXO3SMICTBEHHBIX KYJIBTYp HMPUMEHSIOT Pa3IMYHBIC
rpynmel areHToB. OmHM W3 Ham0oJiee MEPCIIEKTUBHEIX M INMPOKO HCHONB3YEMBIX AJISI CO3IAHUS
MUKPOOHOJIOTHIECKUX TIpEeTapaToB — Oakrepuu pona Bacillus, obnanaromme maTOrT¢eHHBIMUA CBOMCT-
BaMHM B OTHOINCHWHM BPEOHBIX HACCKOMBIX M (PMTOMATOTEHOB. JJOMHHMPYOLIAsS POJIb MPHHALIEKUT
OomompemnaparaM, CO3JaHHBIM Ha ocHOBe Bacillus thuringiensis (Bt). UnentuduimmpoBano Gonee 70
pazHoBuaHOCTE Bt. DT OakTepuM CIIOCOOHBI JJIMTEILHOE BPEMSI COXPAHSITH XU3HECIIOCOOHOCTh
mociyie 00padoTku pacteHwmii. J[JiT OMOKOHTPOIS HACEKOMBIX B arpoIleH03aX Yalle BCETO MPUMEHS-
IOTCS TIpETapaThl Ha OCHOBE TPEX MaTOBapuaHTOB Bt: maroBap A (moxsuzbl Bt, KpucTawisl SHIO-
TOKCMHOB KOTODHIX C HaumboJblliell aKTUBHOCTBIO BIUSIIOT HA YENIYyeKPBUIBIX M3 oTpsima Lepi-
doptera), matoap B (momsumbl Bt, KOTOpHIE MOPAXAalOT JUUMHOK KPOBOCOCYIIMX KOMApOB M MO-
IIIEK, a TAKXE PACTUTEILHOSIHBIX KOMapoB u3 otpsina Diptera) u maroBap C (moxBuasl Bt, akTus-
HBIE IPOTHB XyKOB Coleoptera). BrisaBieH Takke HOBEIM maroBap 3toit Gamwuier — F (fungi, tpu-
Ow1). B. thuringiensis oGnamaeT (PM3MOJIOTHYSCKUMU M OMOXMMUYECKMMH CBOWCTBAMH, OOECIIEUH-
BAIOLIMMH YCBOCHUE IMUTATEIBHBIX CyOCTpPAaTOB, a TakKXKe aHTHOMO3 B OTHOLICHWM IAPTHEPOB IO
ouorneHo3y. Bo Beepoccuiickom HUU cembckoxossiicTBeHHOM Mukpoouoioruu (r. Cankr-Iletep-
Ooypr—IlymukuH) co3maH OMompemapar GalliKOJI SHTOMOIATOTEHHOTO ACHCTBHS Ha OCHOBe B. thur-
ingiensis var. darmstadiensis (Hyp), comepXalmii KOMITOHEHTH! KYJIbTYPATbHOM XWIKOCTH, CIOPHI,
SHTOMOIMIHEE ¥ GyHTHIMIOHbIE K30- M SHIOTOKCHHEI, Olarofapsi KOTOPHIM OH OONamaer ImoJm-
dbysxumonansHEIME cBoOlicTBaMU. B HacTosmeir paGote 00OOIIEHEI MONyYeHHEIE HAMH JaHHBIE 110
a¢ddexTBHOCTH TIpemapaTa Gaimkon (Ha ocHOoBe BtH(g) IPOTHB pa3sIMYHBIX BPEOUTENEH CEITHCKO-
XO3SCTBEHHBIX KyJBTYP. B MCCIIeIOBaHMSX MCIIONB30BAIM OMONpenapar B Xunmkoit ¢dopme (TATp
criop 3,5x10%/mi). Tlonesbie ¥ BETETAIMOHHBIE MCIIBITAHUS TTpoBommwM B 1994-2013 romax B pas-
HeIX peruoHax P® (Jlenumnrpanckoit, HoBocubupckoit, Bonrorpanckoit oonactsx, CeBepHoit Oce-
tuu, CraBponojsckoM u [Ipumopckom Kpasix). IIporuB Bpemuteneit-putTodaroB BerepuTyIOIIUE
pacTeHMsI OIPHICKMBAIM OaimkoioM. B Gopnbe ¢ ¢puTomaToreHaMu MCIOJb30BAIM PA3HBIE TEXHO-
JIOTHM TIPUMEHEHMSI TIpeTapara B COOTBETCTBUYU C THITOM HMApasUTH3Ma M SKOJIOTUICCKAMHU OCOOCH-
HOCTSIMH TPUOOB: OIPHICKMBAHWE, ITOJUB IOYBHI, 00pa0OTKY CeMeHHOro marepuana. dbdekTun-
HOCTh Garkoja mpotus ¢purodaros sapsuposana ot 50 10 100 %. B mojIeBHIX OMBITAX IPH ONPHI-
CKMBAHWH PACTCHMIT 3eMJISTHMKM IPOTHB CEPOM THWIM 3TOT IOKA3aTeNb cocTaBui 60-74 %. B Bere-
TAMOHHBIX YCJIOBMSAX MPOTUB (y3aprO3HOTO YBsimaHus 3(PGeKTHBHOCTh MCCISAYEMOTO OMOIpena-
para cocrarnana Ha ToMarax 74-87 %, Ha qpHe — 34-42 %. Ilpu 3aMauMBaHWM CEMSH SUMEHS B
Gaumkone ero 3¢bHeKTHBHOCTh MPOTUB TeIBMUHTOCITIOPUO3HONM KOPHEBOM THIUIM OKa3ajach PaBHOM
66-71 %, ipu 3amauMBaHMK KIyOHEH Kaprodenss mpotus pu3okrTonmosa — 40-45 %. Ha ocHoBa-
HUM TOJMYYEHHBIX Pe3yJbTaTOB BEISIRICH CIIEKTP aKTMBHOCTHM Oanumkosia. Hamm naHHbIe 1MO3BOJSIOT
pacIMpuTh MPEACTARICHUS 0 OMOIOTHIeCKUX O0COOeHHOCTAX Bt M, B waCcTHOCTH, O €ro IeiicTBUM Ha
TPENCTABUTENICH PA3IMYHBIX TPYIIT BPEOUTENCH M BO3OYIWTENEH OMACHBIX 3a00JCBAHWIT MHOTHX
KYJIBTYPHBIX pacTeHUi. [IpeficTaBIeHHEIE MaTepUaTBl JAIOT BO3MOXHOCTh paccMatpuBath B. thur-
ingiensis B Ka4eCTBE OCHOBBI MUKPOOHOJIOTMYECKHMX IIPETAPATOB C MOJUPYHKIMOHATHHON aKTHBHO-
CTBIO, YTO TO3BOJIMT PAacCHMpPUTh chepy €ro MpuMEHeHWs M OymZeT CHOCOGCTBOBATH YIyYUICHHUIO
9KOJIOTUIECKON OOCTAHOBKM B arpoOICHO3ax.

KimoueBsre cioBa: Bacillus thuringiensis, 6auukoi, HacekoMbie-dutodarn, duromaro-
TeHHBIE TPUOEI, Ouomornueckast 3¢ GHEeKTHBHOCTD.

s OMOJOTMYECKON 3allUThl CEeJIbCKOXO3SIMCTBEHHBIX KYJIBTYp IpHUMe-
HSIIOT pa3jiMyHble TPYMIIbl areHTOB KOHTPOJIST BPeIHBIX 00BbEKTOB. B Hacrosiiee
BpeMs1 3HAUUTEIbHOE BHUMAHME YIEISETCS OaKTepMsIM, BBIMOJHSIOIIUM (DUTO-
3alluTHbIe ¢yHKUUU. bakrepuu ponma Bacillus — ogHu 13 Hauboyee MepcreKk-
TMBHBIX M IIHPOKO MCIIOJB3YeMbIX I co3daHMsl OuomnpenaparoB. OHM o0ja-
JTAlOT MATOreHHbIMUA CBOMCTBAMM B OTHOLLEHUM BPEIHBIX HACEKOMBIX-(UTO(AroB
u ¢utonatoreHos (1-14). JJomuHupyolast pojb MIPUHAIIEXKUT MperaparaM Ha
ocHoBe Bacillus thuringiensis Berliner (Bt). B MupoBoii npaktuke Bt mcrnonb-

* PaGora BbIMONHEHAa NpY (DMHAHCOBOI mommepXkKe MuHucrepctBa obpasoBanust u Hayku P® (CormanieHue
No 14.604.21.0024, REMEF160414X0024).
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3yI0T B KayecTBe 0e30MacHOro 3HTOMOLMIHOIO CPEACTBa, €ro MoJisl Ha pPhIHKE
ouonectuiumoB — okosio 90-95 %.

Bricokue ananTuBHBIE BO3MOXHOCTU adpOOHbBIX CITOPOOOpasyolnx 6ak-
TepUid TPYIMbl TIOPMHIMEH3UC B Pa3IMYHBIX IKCTpeMasbHBIX YCJIOBHUSX OO0Y-
CJIOBJIMBAIOT UX LIMPOKOE pacrpocTpaHeHue B mpupoae. Haubosbluee konuye-
CTBO OalWLT M30JMPYETCSl U3 MOYBbI, OHM YaCcTO BCTPEUAIOTCS B BOJE, a TaKkKe
BBIICJISIIOTCST U3 OOJIbHBIX HACEKOMBIX U MX TpynoB. UneHTuduimpoBaHo Gosee
70 pasHoBugHOCTell Bt, B 3HauuTeNnbHON cTeneHU 3(PEMEKTUBHBIX MPOTUB (Pu-
TodaroB u3 orpsinoB Lepidoptera, Coleoptera, Diptera w Hymenoptera. bakte-
pun Bt ciocoOHBI IIUTEbHOE BPEeMSI COXPaHSITh XXKU3HECIIOCOOHOCTD Iocje 00-
paboTku pacteHuit. OHU 00J1ama0T BBICOKOHN CEIEKTMBHOCTBIO, 3(PHEKTUBHEBI B
OTHOLLIEHUHU 1IeJIeBbIX OOBEKTOB, OE30MaCHbI I YeJIOBeKa, TeTUIOKPOBHBIX XXKU-
BOTHBIX U ITOJIE3HBIX OpraHu3MoB (15). AHTHUhUIAHTHOE, TepaTOreHHOE U Jaepe-
MPOAYKTUBHOE CBOMCTBAa OOECIIEUMBAIOT MX BBICOKYIO OMOJIOrMYEcKylo 3¢dek-
TMBHOCTb. buonpemnapaTsl, co3maHHble Ha OCHOBE Bt, TeXHOJOrMYHBI MPU TPO-
MU3BOACTBE U MIPUMEHEHUU.

Jns OMOKOHTPOJISI HACeKOMBIX B arpoleHo3ax HauboJjiee IIMPOKO MC-
MOJIB3YIOTCS TIpernaparbl Ha OCHOBe Tpex maroBapuaHToB Bt. IlaroBap A — mon-
Bunbl Bt, KpucTamibl 3HIOTOKCMHOB KOTOPBIX C HaWOOJbIIEH aKTUBHOCTHIO
BIMSIOT Ha 4elwnyekpbulblx (Lepidoptera). OHU ciyXaT MpOAyLIEeHTaMU TaKUX
OuornpenaparoB, Kak outokcubauuuinH (Bt var. thuringiensis), neHaApoOALIMILTUH
(Bt var. dendrolimus), surobaktepuH (Bt var. galleria), nenunouun (Poccust), nu-
nen (CILHA), 6akrocrienH (Bt var. kurstaki) (®panumst) u psan apyrux. Hacum-
ThIBaeTcs cBblle 70 BUIOB HACEKOMBIX, YYBCTBUTEJIBHBLIX K 3TOMY IaTOBapyaH-
1y. ITatoBap B — moaBuawsl Bt (Bt var. israelensis), nmpuMeHsieMble KaK IIPOAY-
LICHTHI JIApBULMIHBIX OMompenaparoB: OakTokynuuuaa, caktuuuna (Poccus),
6aktumoca (®pannus), TekHapa (Iseiimapust), Bekrobaka (CIIA) u mp., xo-
TOpbIe MOPAXKAOT JUYMHOK KPOBOCOCYIIIMX KOMapoOB U MOLIEK, a TaKXKe pacTu-
TeJIbHOSIHBIX KOMapoB (PUCOBOIO M lIaMOMHLOHHOIO) (Diptera). IlatoBap C —
nonsuabl Bt (Bt var. tenebrionis, Bt var. darmstadiensis), akTUBHbIE TPOTUB KY-
koB (Coleoptera), cnyxaT NpooylleHTaMU OWOIpenapaToB IELIMMMI, KOJOPAo,
6auukon (Poccus), HoBogop ([anust) u ap. (2). BeisiBiIeH TakxKe HOBBIN IaTO-
Bap sToit Gaummibel — F (fungi, rpu6sr) (1).

Bo BcepoccuiickoM HMUUM cenbCKOX03SIMCTBEHHOM MUKPOOMOJIOTUU
(BHUUCXM) co3gan O6auukKol — Ouompenapar 3HTOMOIATOTEHHOTO JIeicT-
BUSI Ha ocHOBe B. thuringiensis var. darmstadiensis (Hy), comepxamuii KoMmo-
HEHTBbl KyJbTYpajJbHON XUAKOCTH, CIIOPbI, SHTOMOLUIHbIE U (YHTULMIHBIE
9K30- U 3HAOTOKCHMHBI, OJlaromapsi KOTOPbIM OH 00jaaaeT MoJau@yHKINOHAb-
HbeIMU cBoiicTBamu. [lpennaratorcs cienymoouniye GopMbl OalMKoja: Cyxoi Io-
POLLOK, MacTa ¥ XUIKMHA Iperapar.

banukon no HazHaueHUIO U 3PEOEKTUBHOCTU TMOAOOEH OUTOKCUOALIMII-
nmuny (bTB). IMocneguuii obaagaeT HTOMOLIMAHBIM ACHCTBUEM B OTHOLUIEHUU
LIMPOKOTo Kpyra Bpeauteseii-purodaroB. OH peKOMEHIOBaH AJIsd MPUMEHEHUS
MPOTUB T'yCEHUL] KanyCcTHOU coBku (Mamestra brassicae L.), KalyCTHON U per-
Holi 6enstHOK (Pieris brassicae, P. rapae L.) Ha KamycTte; TYCEHUL] JTYTOBOTO MO-
ThiIbKa (Loxostege sticticalis 1..) Ha moceBaX CBEKJIbI, JIIOLEPHHI, MOACOJTHEYHU-
Ka, MOPKOBHM, KaIlyCThl; Ipo3neBoii JauctoBepTku (Polychrosis botrana Schiff.)
Ha BMHOIpane; TyceHMI XjJoIkoBoil coBku (Heliothis zea F.), o3uMoii coBKu
(Scotia segetum Schiff.) u kapagpunsl (Laphigma exigua Hb.) Ha xJomyaTHUKE;
ryceHul] sI0JJOHHOM U TI0noBoil Moneit (Yponomeuta malinellus Zell., Y. padel-
lus L.), cosippiiuHuLbl (Aporia crataegi L.), ameprukaHckoii 0esoit 6abouku (Hy-
phantria cunea Drury) Ha TUIONOBBIX IE€PEBbSIX U SITOMHBIX KYCTaX; OOSPBILIIHUKO-
Boil nuctoBepTkU (Archips cratacgana Hb.), HemapHOTo M KOJbYATOIO IIEJIKO-
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npsinoB (Ocneria dispar L. n Malacosoma neustria L.), 3umHeit nspeHuusl (Op-
erophtera brumata Cl.), nsigenuubl oonupano (Erannis defoliaria L.), 3naTory3oxk
(Euproctis chrysorrhoea L., E. karghalica M.) Ha IUIOOOBBIX U APEBECHBIX pac-
TeHUSIX, TUUMHOK KOJIOpaackoro xxyka (Leptinotarsa decemlineata Say) Ha Kap-
Todesie, ToMaTax, OakiiakaHax; mayTMHHoro kieiwa (Tetranychus urticae Koch)
Ha OrypuLax B 3aKpbITOM IPYHTE, 0JIeTHOHOIOro KpbKOBHMKOBOIO IMMJIMJIbIIIMKA
(Pristiphora pallipes Lep.), XeATOro KpbDKOBHUKOBOro nuiuibliuka (Pteron-
Idea ribesii Scop.) Ha CMOpPOIMHE, KPHDKOBHUKE W APYrux Bpemutenein (2).
Kpome Toro, Ha cMopoaunHe ormeueHa 3¢hdexkTuBHocTh BTh npotrB cMopoavH-
Hoil y3kotenoit 3matku (Agrilus ribesi Schaefer) (16). Lllupokue wucCHBITaHUS
BTB, npoBeneHHble B pa3inyHbIX permoHax Poccuiickoit Denepanvy n 6amxK-
Hero 3apy0exbst (KpacHogapckuit, CraBponoibckuit kpaii, CeBepHass Ocertus,
Jlenunrpaackasa o6n. pecrydonuka KpeiMm, 3akapnatee, benapych, Jlutsa), mo-
Ka3ajJu ero BBICOKYIO 3 dekTBHOCTL — oT 80 10 100 % (2).

Jnsa ycrnemHoro ucrojb30BaHUS OUOMpernaparoB B 3allUTHBIX MEpO-
MPUSATUSIX HEOOXOAUMO YUYUTBIBATH OCOOCHHOCTM KaK CaMUX MAaTOTeHOB, TaK U
HAaCeKOMBIX, IPOTUB KOTOPBIX OHU MPUMEHSIOTCS. B CBA3M ¢ 3TUM BaXKHO 3HATh
MEXaHU3Mbl MX B3aMMOOTHOILUCHWMH NPYr C JIPYrOM, a TakXke C OKpYyXKalollei
cpenoit. B. thuringiensis, mogo0HO APyruM OauusuiaM, obnamaeT dusnonoruye-
CKUMU U OMOXMMMYECKMMHU CBONCTBaMM, OOECIIEYMBAIOIIMMU YCBOEHUE IMUTa-
TeJbHBIX CYOCTpaTOB, a TakKKe aHTMOMO3 B OTHOILEHUWU MapTHEPOB IO OMOIlle-
Ho3y. baktepuu u3 poma Bacillus XapaKTepu3yloTcsl IoaudepMeHTaTUBHBIMU
CcBoiicTBaMM. Y HMX OOHapyXeHbI pa3juyHble (PepMeHTHl U3 Kjacca T'MIpoJas,
Oylaromapsi YeMy OJHOBPEMEHHO IPOSIBISIETCSI aKTUBHOCTDb TPOTUB BPeIHBIX Ha-
CEKOMBIX U (puronaToreHHbIX rpubos (1, 17-19).

HeiictBue Bt Ha BpeauTeneil oOyCIOBIMBAETCSI SHTOMOTOKCHMYECKUM,
9HTOMOINIATOTEHHbIM M METaTOKCMYeCKUM 3¢deKTaMu 3a CueT Haludus Kpu-
CTaJUIOB 3HIOTOKCHMHA, 3K30TOKCMHA, ¢dochonunazsl C u crop. Takoit Habop
(aKkTOpOB BUPYJICHTHOCTU IEHUCTBYET B Pa3HOM CTEIIEHU M B Pa3HBIX COUETAHU-
SIX Ha HACEKOMBIX pa3HbIX BUIOB. bakTepuu BbI3bIBAIOT 3a00JIeBAHMS, KOTOPhIE
COIPOBOXKAAIOTCS CENTULIEMUEN — CUIBbHBIM MOpPaXeHUEM, IMPU KOTOPOM TeMo-
numda 1 ee darouuTapHbie U HecneuUudUIeCKe MEXaHU3Mbl UMMYHUTETA yKe
He B COCTOSIHUM TOIABJATh PAa3MHOXEHHWE MUKPOOPTraHU3MOB, OECIpPEPhIBHO
MpoHUKalIIUX B Hee. KiaeTKM mopaxkeHHBIX TKaHel pa3pbIBaloTCs, U OakTe-
pUsI-TIapa3uT MEepexXonuT B OOJIBIIMX KOJUYECTBAaX B TeMOJUMQY, BbI3bIBasI CEIl-
THLEMMIO. bakrepyuu MpOHMKAIOT B SIMTENUIl KUILEYHUKA, TIe WHTEHCHUBHO
Pa3MHOXKAIOTCS U BHI3bIBAIOT TMOEIb HACEKOMBIX (2).

MexaHu3M aHTU(dYHrajabHOro aeicTBus Bt cBs3aH ¢ psooM (akTopos.
bakTepuu npoayuMpyloT ¥ BBIIEISIOT BO BHEIIHIOW Cpedy JUTUYeCcKre depMeH-
Thl, B YaCTHOCTU IPOT€azy M XUTHHA3y, KOTOPhIC JUIMPYIOT KJIETOYHbIE CTEHKH
¢uronaroreHHbIX TpuboB (20-24). IIpu nusuce comepxkumoe rucg rpuda CTaHO-
BUTCSl MCTOUHMKOM MUTaHWs W 3Hepruu Oamwul. Kpome Toro, Galuuibl MOTyT
BbIpa0AThIBATh AHTUOUOTUKM, KOTOPBIE YIHETAIOlIEe ASHCTBYIOT HA TPUOHI (25).

B nocnenHee BpeMss MHOrO BHMMAaHUS YIOEIsI€TCSl MCCIAEIOBaHUSAM, IO-
CBSILEHHBIM O00pa3oBaHUIO OaKTepusIMM poaa Bacillus TANONENTUAHBIX LTUKIU-
YeCKNX aHTMOMOTUKOB, OTBEYAOIIMX 32 aHTATOHUCTHYECKU 3hdeKT (26-32).

Bnusinue B. subtilis Ha Fusarium oxysporum OOBSICHSIOT COBMECTHBIM
JIeICTBUEM MUKOJIUTUYECCKUX (PEepMEHTOB M aHTUOMOTHUYecKuX BeliecTB (33).
HekoTopble aBTOpbl YKa3bIBalOT Ha CBSI3b aHTUOMOTUYECKON aKTUBHOCTU C &-
SHIOTOKCUHOM: BO3MOXHO, y B. thuringiensis var. thuringiensis ero aHTU(]YH-
raabHbIi 3(pQekT 00ycIoBIeH pa300IIeHUEM OKUCIUTEILHOIo ¢GochopUlInpo-
BaHUS U JbIXaHUSI Y OObEKTOB AciicTBUS (34).

Bricokue motepu ypoxasl u3-3a BpeauTeseil 1 0oyie3Heil B COYeTaHUU C
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MOTPEOHOCTBIO B 3KOJOTMYECKM YMCTON MNPOAYKUUM AeNaloT MCIIOJIb30BaHUE
MUKPOOMOJIOTUYECKUX MpenaparoB KpaliHe akTyalbHbIM. OIHAKO IO CpaBHE-
HUIO ¢ XMMWYECKUMHU TMEeCTULMAAMU UX aCCOPTUMEHT MEHbIIE, ITO3TOMY HEeo0-
XOJIMMO CO3[aBaTh U MCIOJb30BaTh HOBBIE PELICNTYPHI.

Haimm uccnenoBaHusl MO3BOJUIM OLIEHUTb CHEKTP NEHACTBMUSI U BbI-
SIBUTh 3¢ ¢GeKTUBHOCTDL paszpadboranHoro Bo BHUMUCXM Ouonpenapara Gaiu-
KoJIa B OTHOILIEHWM MACCOBBIX BpeauTeNieil, MPeMMYILIECTBEHHO BpeauTeeit
dutodaros U3 orpsiaa xKecTKokpblbliX (Coleoptera) (35), a Takxke npoTuB u-
TOIIATOI€HOB, BHI3BIBAIOIIMX OO0Je3HM pacTeHuil (36), 4TO paclIMpsieT BO3-
MOXHOCTH €ro IMpUMEHEHMUSI.

B nHacrosiieii pabore Mbl 000OIIMIN pe3yJIbTaThl U3ydeHUS! 3 (PEKTUBHO-
cTU OauykKoja MPOTUB BpeauTeseil U (DUTOMATOIEHOB Ha PsIIe CEbCKOXO3SIACT-
BEHHBIX KYJIbTYP B pa3HBIX 30HAX M MPU Pa3TUYHBIX TEXHOJOTHUSIX BhIpAllIMBAHUS.

Meronuka. IloneBble U BereTallMOHHbIE UCIIBITAHMS MTPOBOAWIM B 1994-
2013 ropax B pasHbix obnactax Poccun. B mccnemoBaHusIX MCHonb30Baayd WH-
ceKTULUAHBIN Ounonpemnapar 6auukon (BHUMUCXM) B xugkoin ¢opme (TUTP
cnop 3,5%10%/mu1). OnbITEL IPOBOAMIN B 3-KPaTHOI MOBTOPHOCTHU.

Ha kaprogene (copra Hesckuii, JIyroBckoii, EnuzaBeta) aeiictBue 0a-
LIMKOJIa MPOTUB KOJIOpaacKoro Xyka (Leptinotarsa decemlineata Say) uzy4yanu B
xoasiicTBax JlenuHrpaackoit 1 HoBocubupckoii obnacreit. [Tocanku kaprogens
romansio 200 M2, 3aceleHHbIE KOJOPAICKMM XYKOM, ONPBICKMBAIU TIperapa-
ToM M3 pacueta 12-15 n/ra ¢ pacxomom paboueit xuakoctu 400 y/ra. YueTsl
OCYILECTBJISIM Ha 25 pacTeHHWsX, OTOOpaHHBLIX IO AMaroHajad ydJacTka, 10 00-
pabotku u Ha 5-10-e cyT mocie Hee.

Y semnsanuku coprta llapckocenbckasi pacTeHUs ONPBLICKUBAIN B TIEpU-
Ofl BbIABUXKEHUSI OYyTOHOB B JIeHMHIpaacKoil o0JacTM Ha ydyacTKaxX ILIOLIAIbIO
100 m2. Hopma npumeHeHus npenapata — 15 i/ra. [1oBpexneHHOCTb OYTOHOB
3eMJIIHUYHO-MaJIMHHBIM JOJATOHOCUKOM (Anthonomus rubi Hbst.) yuuTeIBanIu
1o obpaboTku, a Takxke Ha 10-e u 20-e cyr Ha 25 pacreHusix. IlopaxeHue
SITOJI CepOii THUJIBIO OLIEHUBAIX 10 00paboTku 1 Ha 20-e cyT.

Ha Oprokse, parice, ropuuiie, KamycTe 3(h@GEKTUBHOCTbL Ipernapara
(12 n/ra) npoTUB KpecToUBEeTHHIX Ojouiek (Phyllotreta), KallyCTHOTO JUCTOE-
na (Phaedon cochleariae F.) nzyyanu B JleHunrpaackoii, HoBocubupckoii,
Bosrorpanckoii o61acTax Ha ydacTkax Iuomanpio 50 M2, Y4eTsl MpOBOAMIN 10
obpaboTtku, Ha 5-e¢ u 10-e cyr nmocne Hee. [IpocmatpuBanu no 20 pacreHuil u
MOJCYMTHIBAIM MIPOLIEHT 3aCeJICHHBIX.

O0paboTky pacteHuit MOpkoBu (15 71/ra) mpOTUB MOPKOBHON JIUCTO-
onowku (Trioza apicalis Frst.) MpoBoaWwIN Ha AeJSIHKAX IUIoWAnbo 25 M2 (yue-
Thl 10 00paboTku 1 Ha 10-e cyT Ha 20 pacTeHUsIX).

Pacrenust manuHbl IpOTUB MaJlMHHOrO Kielwia Eriophyes gracillus Nal.
obpabateiBanu O6auukoaom (15 n/ra). B Beibopke u3 10-30 1uCThEB MOACUUTHI-
BaJIM YUCJIO KJIeLIei 10 U mocyie 00paboTKU.

LIlBeTouHbIE KyIbTYpbl MPOTUB TpuIicoB (Thysanoptera) ONpbICKUBAIU
(20 n/ra) B temnuuax. I[IpolLieHT 3aceleHHBIX pacTeHUI MOACUYUTHIBAIM OO O0-
paborku u Ha 10-e cyr.

Ha rpeunxe coptra M3ympyn B Ilpumopckom kpae (r. Yccypuiick) uc-
OBITHIBAIN JeficTBue Oaumkoyia (20 Ji/ra) MpOTUB TPEUMIIHOTO JOJTOHOCHKA
(Rhinoncus sibiricus Faust). O6pabaTbiBaiy BereTupyloline pacteHus. [ToBpex-
JIEHHOCTb YYUTHIBAIM B (pa3y BCXOIOB Ha JIMCThSIX, B MEPUO LIBETCHUS U TMepen
yOOpKOM Ha CTEeOIIsIX.

IIpu ouenke apdexkTrBHOCTU OalMKoIa TPOTUB (PUTONMATOTEHHBIX TPU-
0OOB MCIOJIb30BaIM TEXHOJOTMU MPHUMEHEHUSI, COOTBETCTBYIOIIME TUIY Mapasu-
TH3Ma U BKOJOTMYECKUM OCOOCHHOCTSIMU maToreHa. BereTupylolue pacTeHus
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3eMistHUKM copTa Llapckocenbckast obpabaTeiBanu Oamukoaom (15 n/ra) mpo-
TUB cepoii tHWM (Botrytis cinerea), pacpocTpaHeHUe KOTOPOM OLeHUBAIU IO
YUCIy MOpaXeHHBIX srofa. I1poTuB Bo3oyautesss ¢py3apuo3HOro yBsSOaHUsS TOMa-
TOB U nbHa (Fusarium oxysporum) TO4YBY, MH(PUIMPOBAHHYIO (PUTOMATOTEH-
HOM, mojuBanu IpenapatoM u3 pacueta 100 mui/kr. DpEGEeKTUBHOCTh MPEAIo-
CeBHOI 0OpabOTKM CEeMSIH M3yYald Ha JIbHE — IPOTUB (hy3apMO3HOIO YBsAa-
HUs, HA STYMEHE — TIPOTUB TeJIbMUHTOCIIOPUO3HONM KOpHEeBO rHuiM (Bipolaris
sorokiniana) U Ha Kaprtogene — npoTuB puszokroHuosa (Rhizoctonia solani).
CeMeHHOI MaTepuall 3 4 3amMauyuBaiv B npenapare. McKyccTBeHHBbIe MH(EKIN-
OHHbIE (DOHBI CO3AABAJIM COIIACHO MeToAuYecKUM yKaszaHusiMm (37, 38).

Pacnpoctpanenue (P) u pazBurue (R) GonesHu oueHuBanu no ¢Gopmy-
maMm (39): P = A X 100/N, roe P — gonst GonmbHBIX pacTeHuit, %, A — 4uUCIIO
OonbHBIX pacTeHuii, N — obliee yucio pacreHuit B npodax; R = X(a X B)/N X K,
rie R — crenenb pasButusi Gonesnu, %; =(a X B) — cymMma MPOU3BEICHUS
Yyucaa MOpPaXkeHHBIX pacTeHMil (a) Ha cOoOTBeTCTBYIoLIUi 6ann (B); N — obiiee
YUCJIO YYTEHHBIX pacTeHuit; K — BbICIINI Oayll mopaxkeHUsT 1IKabl.

ITopaxxeHHOCTh (hy3apMO3HBIM YBSITAHUEM Ha JIbHE YUUTHIBAIM MO IIKa-
ne H.W. JlomakoBoit ¢ coaBt. (40), Ha Tomarax — 1o C.J. I'puineukuHoit c
coaBT. (36). ITopaxkeHHOCTb pacTeHUI STYMEHSI KOPHEBOM THWJIBIO OLIEHMBAJIM
no mkane BU3P (Bcepoccuiickuit HUM 3amutel pacteHuii, r. Cankr-Ile-
TepOypr) (41). ITopaxkeHHOCTh KIIyOHE! KapTodesss pu30KTOHMO30M YUYUTHIBA-
JIU B COOTBETCTBUU C METOAMYECKMMU yKazaHUSIMU (42).

Pesynprater. PaHee ObUIO YCTAHOBJIEHO AeWCTBUE OallMKoJia Ha KOJO-
paackoro kyka. OOpaboTKM pacTeHuil KapTodensi, npoBeaecHHble B CraBpo-
nojbckoM M KpacHomapckoM Kpasix, Bonrorpaackoit u JleHuHrpanckoit obnac-
151X, B CeBepHoii OceTnu MmokKasajiu BbICOKYIO (10 96-100 %) akTMBHOCTH IIpe-
napata IpoOTUB 3TOro Bpeautens (2).

bauukon mposBun 3¢pdEeKTUBHOCTh B OTHOILLIEHWU OIACHBIX MAacCCOBBIX
BpeauTesieii: KpeCTOLUBETHBIX OyolleK u3 poga Phyllotreta (43), BOCTOYHOIO TOp-
ynyHoro nucroena Colaphellus hoefti Men., xie6Hoi1 TtojocaToi 0ok Phyl-
lotreta vittula Redt., pancoBoro uBetoena Meligethes aeneus F., xamycTHOro
nmucroega Phaedon cochleariae F., unbMoBoro nucroena Xanthogaleruca luteola
Miiller (44), 3nakoBoii nbsiBulibl Oulema melanopus L., KpecTOLBETHBIX KJIOOB
(Eurydema), mutoBok (Diaspididae) (2), 3¢ MISHUYHO-MAJIMHHOIO JOJTOHOCH-
Ka Anthonomus rubi Hbst. (45), rpeuniuHoro gonaroHocuka Rhinoncus sibiricus
Faust (46), MmopkoBHOIT JrcTtobmomiku Trioza apicalis Frst., MaTMHHOTO Kjelia
Eriophyes gracilis Nal. (47), tpunicoB Thysanoptera (48) (Ta0:.).

DddexTuBHOCT, XUAKON (OpMBI Tpemapara Oammkoyia Ha OocHOBe Bacillus
thuringiensis var. darmstadiensis (Hp), pa3paboranHoro Bo BcepoccuiickoM
HUUN cemnckoxoasiicTBeHHOM MuKpoobuoyoruu (r. Cankt-IletepOypr) mpoTus
Bpemureicii-puTodaroB Ha pasINIHBIX CEIbCKOXO3IHCTBCHHEBIX KYJIBTypax
(1994-2013 ropmr)

Mecto nipoBene- |buonornueckast ad-
Bpenutenn Kynbrypa 9
HUSI UCIIBITAHUN |(DeKTUBHOCTh, %
Konopanckwuii xxyk Leptinotarsa decemlineata Say Kaprodenr  HoBocubOupckast u
JlennHrpazmckast 0671. 96-100
Kpecronsernsie 6momiku u3 p. Phyllotreta Kamycra HoBocu6upckast u
JleHuHrpaackas oo, 92-96
Boctounblii ropunuHslii tucroen Colaphellus
hoefti Men. Topuunnia Bonrorpanckast 00:1. 98
XneGHas monocatas 6inowka Phyllotreta vittula Redt. SlpoBbie CTaBponoibCKUii
3epHOBBIE Kpait 89
3nakoBas nbsiBulia Oulema melanopus L. 3epHOBbIE CTaBponoibCKUiA
Kpait 82-100
PanicoBbrit uBeToen Meligethes aeneus F. Parnc Bonrorpanckast 0611. 75-80
KanycrHeiit mucroen Phaedon cochleariae F. Kamycra Bonrorpanckast 00:1. 82,5-98.,9
WnbmoBbrit tucroen Xanthogaleruca luteola Miiller Kamycra Bonrorpanckast 0611. 86-90

689



Tponomkenne TaOTHLBI
3eMJISIHUUHO-MAJIMHHBIN JONTOHOCUK Anthonomus  3emnsiHuka  JleHMHrpanckasi o0

rubi Hbst. 75-80
I'peuninHblii nonroHocuk Rhinoncus sibiricus Faust — I'peumnxa IIpumopckuit Kpait 56
MopkoBHas aucrobnouka Trioza apicalis Frst. MopkoBb JlenuHrpaackast o61. 47,2
Manuunslii Kinew Eriophyes gracilis Nal. Manuna JlennHrpazackast 0671. 96,3
Tpuncel Thysanoptera LBetounbie JleHuHrpamckasi o0I.

KYJIbTYPbI 80-90

IIpy uzydyeHuu 3dpdekTUBHOCTU OUompenapara MPOTUB 3eMJSTHUYHO-
MaJIMHHOTO JOJTOHOCHUKA ObUIO BBISIBJICHO €ro JACHCTBHME Ha BO3OYIUTENST cepoi
rHunu Botrytis cinerea Pers. y 3eMJIsTHUKU. PaHee B ombITax in vitro MblI HaOJIt0-
Iand aHTU@YHrajibHOe OeicTBME OalMKoja B OTHOIICHUM psifa (UTONaTOreH-
HbIX Tpu6oB. [1py BHeceHMM Iperapara B cpeny B KoHueHTpamuu 10 % orme-
YyaJ MHTMOWpPOBaHWE pOCTa KOJOHWIA TpnboB Botrytis cinerea Pers. Ha 100 %,
Pythium sp. — Ha 80 %, Bipolaris sorokiniana (Sacc.) Shoemaker — Ha 70 %,
Verticillium dahliae Kleb. — nHa 52 %, Rhizoctonia solani Kuhn — Ha 42 %,
Fusarium avenaceum (Fr.) Sacc. — Ha 51 %, F. oxysporum Schlecht. — Ha 43 %,
F. solani App. et Wr. — Ha 26 % (49).

O¢dpekTUBHOCTL MpenapaTta B OTHOILIEHUM psda (UTOINMATOTeHOB Oblia
MOATBEPXKIEHA B MOJIEBBIX U BEreTallMOHHBIX omnblTax. [Ipy onpbICKUBaAaHUM pac-
TEHUI 3eMJISHUKM IIPOTUB BO30OYIMTENsl Cepoil THWIM OHa cocTaBistia 60-74 %
(44); npu moaMBe MOYBHLI MPOTUB (hy3apUO3HOTO YBSIIAHMSI Ha ToMaTax — 74-
87 % (50), Ha mpHe — 34-42 % (51); Ipu 3aMauYMBaHUM CEMSIH SUMEHSI IIPOTUB
BO30ynuTelIsE KOpHEeBOM THWIM — 66-71 % (52); npu o6paboTKe KIyOHE KapTro-
deng npotus pu3okroHno3a — 40-45 % (53).

Takum o0Opas3om, IMOJYyYEHHbIC PEe3yJbTaThl PACIIUPSIOT MPEACTaBICHUS
0 Ouonorndyeckux ocobeHHocTaX Bacillus thuringiensis U, B 4aCTHOCTH, O €ro
NEeNCTBUM Ha TpPEeACTaBUTENICH pa3lUyHBIX TPYIIN BpeauTesNel U BO30yauTesaeH
OIIaCHBIX 3a00JIeBaHUII MHOTUX KYJIbTYpPHBIX pacTeHuil. [Ipemapat Gauukosa Ha-
psiiy ¢ SHTOMOLIMIHOM 00JagaeT Takxke U aHTU(MYHTAJIbHON aKTMBHOCTBIO, YTO
HMMEET TeXHOJOTMYEeCcKylo nepcrnekTuBy. Hamu Obuio 0OHapy:kKeHO ero neicTBUe
Ha 3eMJITHUYHO-MaJUHHOIO W TPEYUIIHOIO HTOJTOHOCHMKOB, KPECTOLBETHBIX
0JIollIeK, MOPKOBHYIO JIMUCTOOJOIIKY, MaJUHHOIO KJellla, TPUIICOB, a Takxke Ha
Bo30OyauTeneil 3adboneBanuii — Botrytis cinerea Pers., Pythium sp., Bipolaris so-
rokiniana (Sacc.) Shoemaker, Verticillium dahliae Kleb., Rhizoctonia solani
Kuhn, Fusarium avenaceum (Fr.) Sacc., F. oxysporum Schlecht, F. solani App.
et Wr. BxiioueHue OaiMkosia B mepeyeHb MUKPOOMOJOTMYECKHMX IpernaparoB
MOXET PacCIIMPUTh ACCOPTUMEHT OMOJOTMUYECKUX CPEACTB 3alUUTHl pacTeHUN U
cdepy UX MpUMEHEHUs, YTO OydeT CoCOOCTBOBATh IMOJIYYEHUIO IKOJOTUYECKU
YHUCTOTO MPOMOBOJLCTBUS U OXpaHE OKpPYXKAIOIIEH Cpelbl.

®DI'bHY Bcepoccurickuri HUU cebCKOX035EHCTBE HHOH Ilocrynnia B peaakuuio
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Abstract

Various groups of agents are involved in biological crop protection to control pests and
diseases. Of them, Bacillus genus possessing activity against harmful insects and phytopathogens is
most promising and widely used. In this, the biologicals based on Bacillus thuringiensis (Bt) domi-
nate. More than 70 varieties of Bt have been identified. These bacteria can survive for a long time
after treatment. Preparations based on three Bt serovars (A, B, C) are mostly used for insects’ bio-
control. Serovar A Bt subspecies can form crystal endotoxins which are active against Lepidoptera;
serovar B Bt subspecies attack the larvae of mosquitoes and black flies, and phytophagous Diptera,
and serovar C Bt subspecies are active against Coleoptera beetles. A new serovar F (fungi) of this
bacillus was identified. Physiological and biochemical properties of Bacillus thuringiensis provide
the assimilation of nutrient substrates and antibiosis against biocenosis partners. Batsikol, the bio-
logical preparation based on B. thuringiensis var. darmstadiensis (Hg) with entomopathogenic ac-
tion, was created at All-Russian Research Institute of Agricultural Microbiology (St. Petersburg).
Batsikol contains components of culture liquid, spores, insecticidal and fungicidal exo- and en-
dotoxins, due to which it possesses multifunctional properties. The article presents the mecha-
nisms of entomopathogenic and antifungal action of microbial preparations based on Bt. Results
of testing Batsikol effectiveness against various pests and diseases in field trials and vegetation ex-
periments are shown. Liquid form of biological product was used in the study (spore titer of
3.5x109/ml). Field and vegetation tests were carried out in 1994-2013 in different regions of Rus-
sia (Leningrad, Novosibirsk, Volgograd region, North Ossetia, Stavropol and Primorsky regions).
Batsikol was sprayed against phytophagous pests on vegetating plants. The efficacy against pests
varied from 50 to 100 %. Different modes of application against phytopathogen were tested ac-
cording to the type of parasitism and environmental characteristics of fungi (i.e., spraying, irriga-
tion, seed treatment). In field experiments the efficacy of spraying strawberry plants against gray
mold was 60-74 %. Soil watering was used against Fusarium wilt on tomatoes and flax with effi-
cacy of 74-87 % and 34-42 %, respectively. When seeds were treated prior to sowing the efficacy
was 66-71 % in case of soaking barley seeds against root rot, and 40-45 % while soaking potato
tubers against damping-off. Based on the tests conducted with Batsikol in different regions of Rus-
sia, the spectrum of its activities against wide range of phytophagous pests and pathogenic fungi
was revealed on different crops. The obtained data expand the understanding of Bt biology and, in
particular, the action spectrum against various pests and diseases dangerous for many cultivated
plants. Presented materials allow considering Bacillus thuringiensis as the basis of microbiological
preparations with a multifunctional activity. The obtained data will allow expanding the scope of its
application, and it will help to improve ecological situation.

Keywords: Bacillus thuringiensis, Batsikol, phytophagous insects, phytophathogenic fungi,
biological efficiency.
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