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Summary
Antifungal Activity of «Zeroks®y against P. infestans is over Mancozeb activity and is comparative to such
widely used fungicides as chlorothalonil and fluazinam. Fungicidal effect of «Zeroks®» against pathogens
of genus Alternaria was higher than for mancozeb, and much higher than that of chlorothalonil. The results

show good prospects for the use of «Zeroks®» as a contact fungicide with broad spectrum of activity.

He cekpet, uto B nocienHue roasl npobiema 3¢-
(exTuBHOI GOpbOBI ¢ GakTepraabHBIMU U TPUOHBI-
MM (uUTOMaToreHaMM CTaHOBUTCS Bce Oojiee akTy-
aJIbHOW. DTO CBA3aHO C TOSIBJIEHUEM M DPa3BUTHEM
HOBBIX WITAMMOB IpuOOB U Gakrepuii, oGnagarommx
MHOXECTBEHHOH PE3MCTEHTHOCTBIO K OONBLIMHCTBY
UCIIOJIb3yEMBIX KOMMEpUYECKMX MecTuuuaoB. baaro-
Japsi TOMy, 4TO, KaK MpaBHUJIO0, OPraHUYeCcKre XUMH-
YeCcKue NMecTULM/Ibl CIOCOOHBI BO3/1€MICTBOBATH JIMILIb
Ha Y3KUI CHEeKTp KJIETOYHBIX MHUILEHeH mnaroreHa,
MHKpPOOPraHU3Mbl C BBICOKOW (PEHOTHIMUUYECKOH U re-
HOTUITMYECKOH U3MEHYMBOCTBIO UMEIOT BO3MOXKHOCTD
BbIpabaThiBaTh MEXaHU3Mbl (EPMEHTaTUBHON WIIH
MHOM J€3aKTUBALMM BO3JEHCTBYIOLIMX HA HUX MOJIe-
KYJI U B pe3yJIbTaTe €CTECTBEHHOrO 0TOOpa BHITECHSTh
LITAMMBI, YyBCTBUTEJIbHBIE K JEHCTBUIO MECTULIU/IOB.

OueHp 4acTo MOSBICHUE IITAMMOB C MHOXe-
CTBEHHOW YCTOMYMBOCTBIO K MECTULMAaM O0YCIIOB-
JIEHO HEI0CTATOYHBIM BHECEHUEM MOCIEIHHX, OO
HecoOI0ICHUEM KpaTHOCTH 00paboTOK B LIEJISX 3KO-
HOMUH. Takoi MoAX0A paHO MJIM MO3AHO HEU30EKHO
NPUBOAUT K YBEIMYEHUIO TMECTULMAHONW Harpysku
Ha CeJIbCKOXO3SIICTBEHHbIE KYJIBTYpPbI [0 MpeaeibHO
pa3pelIeHHbIX MAKCUMaJIbHBIX 3HaYeHHU# (a MHorAa 1
Oosblie), 4TO B OyaylieM He MOXET He UMETh Hera-
TUBHBIX MOCJEACTBUI 11 KOHEYHBIX MOTpeOuTenei
NpPOAYKUMH. YBEIMYEHUE MECTULUMIHON Harpy3ku
CBSI3aHO €lle U C TeM, YTO, KaK MpaBWJIO, MaTOreH-
Hble BO30yauTenM OaKTepUO30B HE BOCTIPUUMYMBBI

K JEHCTBUIO QyHIMUMIOB, U BHECEHUE OaKTepULIMIOB
CTaHOBUTCSA HEU30€KHBIM [JOMOJHEHWEM K BHECEH-
HbIM QyHruumaaM. OTAeNbHO clieyeT OTMETHTb, YTO
0co0yr0 HAaCTOPOKEHHOCTh BbI3bIBaET HMHGOpMaLIUs
0 BCE Yallle BCTPeYaroLMXCs ClyYasX BbISIBICHUS Ha
TeppuTopru P® reHHO-MoaMPULIMPOBAHHBIX BHICOKO-
BUPYJIEHTHBIX MUKPOOPraHU3MOB C MHOXKECTBEHHOM
YCTOMYMBOCTBIO HEU3BECTHOTO MPOUCXOMKIEHHUSI.

B cBeTe cka3aHHOro, OCHOBHBIE YCWJIMS HCClle-
nosareneil B o61act pa3paGoTKM HOBBIX CpPEICTB
3alUMThl pacCTeHUH AOJKHBI ObITh HampaBieHbl Ha
CO3JaHHe 3KOJIOrMyecku Oe30macHbIX Mpenaparos,
CMOCOOHBIX OJHOBPEMEHHO MOpaXaTb MHOXKECTBO
KJIETOYHBIX MULIEHEH OakTepuajabHbIX U TPUOHBIX
(buTONAaTOreHOB, LA, TEM CaMbiM MUKPOOPTaHHU3-
MBI C BBICOKOH (EHOTUIMUYECKOW W3MEHUYMBOCTHIO
BO3MOJKHOCTH BbIpabaThiBaTh MeXaHU3MbI (epMeH-
TaTUBHOM J€3aKTMBAaUMM JAEWUCTBYIOLIMX BEIECTB,
BXOJSALIMX B COCTAaB CPEACTB 3alUThI PAaCTEHUH.

[Tocnennee pecsTunetre o3HamMeHOBaHO Oyp-
HBIMH HCCIIEIOBAHUAMM B 001acTH MOJY4YEHUS Ha-
HOYacTHL cepebpa (BbICOKOAUCTIEpCHOrO cepebpa),
XMMHUYECKOTO MOAM(UUMPOBAHUS UX MOBEPXHOCTH,
U3y4YeHHEM OMOJIOTMYECKUX CBOMCTB, MEXaHU3MOB
BO3/IEACTBHA Ha KJETKM OakTepuii u rpuboB, pac-
TEHUH M JXUBOTHBIX. MICTOpUUECKH CIOXHUIOCH TakK,
41O cepedpo TPaaULIMOHHO MCMOIB30BAIOCH TOJIBKO
B MEIHMLMHE MO MPUYUHE €ro BbICOKOH CTOMMOCTH,
a 1A OopeObl ¢ GakTepranbHBIMU M TPUOKOBBIMH
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Baxmepuanvhvie u pumoniazmeHHble 6ONE3HU CeNbCKOXO3AUCTEEHHBIX KY/IbIMYp

BpEIUTENISIMA B CEJbCKOM XO3AKMCTBE MCIMOJb30Ba-
nuch npenaparsl Mean. Conu Mein eHCTBUTEIBHO
5((heKTUBHBI, OTHAKO 103bl KX BHECEHHUS 1I0CTaTOYHO
BEJIUKM JUI MX €CTECTBEHHOIO BBIBEICHHS U3 NJ10J10-
POJHOTO CJI0Sl FPYHTA, YTO MPUBOAUT K HEU30EIKHOMY
HaKOTJIEHUIO MeTajlla B o4Be ¥ pacteHusx. [To oToi
NpUYMHE BO MHOTUX €BPONEHCKUX CTPaHaX OTKa3bl-
BatoTcs oT mpenaparoB meau. C Jpyrod CTOPOHBI
nporpecc B 00/1acTH CHHTE3a ¥ MOAM(ULMPOBAHHS
HaHOYACTHI[ cepedpa MO3BOJIMII CO3/AaTh MpPENapaThl
HaHocepeOpa, obianaroue NpeBOCXOAHbIMA PHU3H-
KO-XMMHUYECKMMHU XapaKTepUCTUKaMH, COBMECTUMO-
CTBIO C OOJIBIIMHCTBOM TPAJULIMOHHBIX NECTULUAOB
B GaKOBBIX CMECSX M, YTO CaMO€ BAXKHOE, BBICOKOM
Guonoruueckoii 3¢dpdexTuBHOCTBIO B GOpEOE € OC-
HOBHBIMH (hpUTOMATOreHaMM B KOHIIEHTpaUMsX, 3Ha-
YUTEJIbHO MEHBLIMX TAKOBBIX /1 OOJIBLIIMHCTBA HC-
M0Jb3yeMbIX (PyHTMLMA0B ¥ OAKTEPULIUIOB.

CneunanicraMu XMMUueckoro 1 buonoruiecko-
ro pakyasretoB MI'Y umenn M.B. JlomoHoCOBa npH
noaaepskke 'pynnbl Komnanuit «ArpoXumIIpom»
CO3A0TCs M U3y4aloTcs Npenaparbl Ha OCHOBE KOJI-
NlouaHOro cepeGpa, MOBEPXHOCTHO MOAM(pULMPOBAH-
HOTO pa3Iu4HbIMU GHoNOrMYecku akTuBHBIMU [TAB
M TOJMMEpPaMH, MPUTOAHbIE JJid WCIMONb30BaHUS B
CEJIbCKOM XO3HCTBE B KaueCTBE CTHMYJIATOPOB po-
cTa pacTeHui, 5QGEeKTUBHBIX KOHTAKTHBIX (yHIHLIK-
110B ¥ GaKTEPHLMJIOB /15l TUCTOBBIX 0OpabOTOK, Mpo-
TpaBuTelel 3epHa 1 KIyOHel Kak mepes MocajKou,
TaK ¥ repej 3aKJIaJIKoi Ha XpaHEeHHe.

OIHMM M3 3HAKOBBIX IpenaparoB, pa3paboTaH-
HbIX KoyutektuBoM MI'Y umenn M.B. JlomoHocoBa
npu nopaeprxkke 'K « ArpoXumIIpom» sBIsS€TCA KOH-
TakTHbII GakTepuuma u GyHruuma «3epokc® (BKP),
NEACTBYIONIMM Ha4aJoM KOTOPOrO BBICTYMAKOT 4Ya-
CTHLBl HaHOpa3MepHOro cepedpa, creHalbHbIM
o6pa3oM Moau(pULUMpOBaHHBIE OMOpa3iaraeMbiM M
abCcoMOTHO 0€30MacHbIM MOBEPXHOCTHO-aKTUBHBIM
BEILECTBOM. B COOTBETCTBMM C MPOrpamMMoi peru-
CTPALMOHHBIX MCMbITaHMH necThumuaa «3epoKke™»
(BKP), yreepxaenHoit MCX PO, B 2014 r. npoBo-
JIATCS PErUCTPaLlMOHHbIE MOJIEBbIE UCTIBITAHUA TIpe-
napara Ha pa3JM4YHbIX KyJIbTypax.

Xopowio M3BECTHO, YTO M3-3a TPYAHO KOHTpO-
JIMPYEMOr0 pa3BUTHsi TPUOHBIX M GakTepUaIbHbIX
OoJie3Hel pacTEeHMil Mmoa4yac TepsAeTCs 3HAYMTCIIb-
Has 4YacTh ypoxkas. XMMHUYECKHE MECTULMIBL,
npuMeHsieMble Ul 00paOOTKH CeMsH, a TaKKke
BEreTUPYIOIIMX pPACTeHUi uiM KiyOHeH KapTo-
dens mepen 3akiaaKkod Ha XpaHeHHe, BECbMa TOK-
CUYHBI AJ8 JIIOJEH M JKMBOTHBIX M, KaK MpPaBHIIO,
He OKa3bIBAalOT BO3JEHCTBMA Ha BO30yauTENeH
OakTepualbHBIX THWJIEH, YTO TMO3BOJISET UM JIET-
KO Tepe3apaxkaTh KIyOHHM M 3€pHO MpU XPaHCHHH.
[TosToMy Haspena HeOOXOAMMOCTb B pa3paboTke
6e30macHOro s Jojaed U )KMBOTHBIX Mpenapara,
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o61aaK011ero Kak 6aKTepuLMIHBIMH, TaK U QyHIHU-
LIMIHBIMH CBOMCTBaMH. MHOTOUMCIIEHHBIE MONBITKH
UCIIOJIL30BAHMUs /IS 3THX Liesiell Ouomnpenaparos u
SKCTPAKTOB pacTeHMii He MoKa3anu 3P PeKTUBHOCTH
¥ KOMMEpUYECKOW peHTabeqbHOCTH B MPUMCHEHHH.
«3epokc®» MNpOSIBUIT BBICOKYIO aHTUOAKTEpHallb-
HYIO aKTUBHOCTb B COYETaHUM C GyHrHUMIHBIM 3¢-
dexrom. «3epokc™» aKTMBEH B OTHOLICHHUH OCHOB-
HBIX TPUOOB-TIATOreHOB pacTenuit — Phytophthora
infestans, Rhizoctonia solani, Alternaria solani,
Colletotrichum sp., Helminthosporium solani, Scle-
rotinia sclerotiorum, a TakXe B OTHOLICHHUHM BCEX
GaKTepMabHBIX MATOTCHOB, B YaCTHOCTH Ralstonia
spp.. Erwinia spp., Corynebacterium sepedonicum,
Pectobacterium carotovorum, Dickeya dianthicola,
Agrobacterium tumefaciens, Xanthomonas vesi-
catoria, Clavibacter michiganensis, Xanthomonas
campestris 1 MHorue napyrue. Ilpemapar oueHb
cTabMJIEH, CaMOCTOSTENBHO  PEeAUCIEPrUpyeT-
Cs B pacTBOpe MOC/E LMKIOB 3aMOpaXMBaHUEe —
pasMopakxvMBaHKe 1 BhICBIXaHHE — pa3BeeHue. [1pe-
napar Ge3BpeieH UIs TI0eH 1 KUBOTHBIX, NIPAKTH-
yecky Oe3BpeleH Ui HaCEKOMBIX, YTO Jie/iaeT BO3-
MOKHBIM €r0 MPUMEHEHUE, HalPUMED, /IS 3alUThI
NPOIOBOJILCTBEHHOTO U TEXHMYECKOTO Kaproders.
ITpu 06paGoTKe CEeMEHHBIX K1yOHeH OH MOXKET OBbITh
MCIIOIBb30BaH B CMECH C BHICOKOA()()EKTUBHBIMH XHU-
MUUYECKUMHU (QYHTHUMAAMU 118 yCHJIEHUS (yHIH-
uugHoro s¢dekra. Kpome Toro, «3epokc™ MoxeT
HCIOJIb30BaThCA B KauecTBe 3¢ (heKTUBHOrO NpoTpa-
BUTES CEMSH 3JIAKOBBIX PACTEHUI MEPE]] MOCAIKOM.

[Tony4yeHHBIE SKCMEPUMEHTANIbHBIE PE3Y/bTaThl
MOKa3bIBAIOT MMOJAaBICHUE paaMaJbHOr0 MpUpoCcTa
KOJIOHMI BCEX MCCJIEJOBAHHBIX BUJOB rpubOB npu
no6apnenuu «3epokca®» B KOHLEHTpaLuH (1o cepe-
6py) Gonee 10 mr/a (ta6n. 1). Beicokas sddexrus-
HOCTb OTMeuYeHa MPOTUB BO3OyauTenel GonesHer
kapTodens: pusokToHHo3a (R. solani), ¢urod-
Toposa (P. infestans), antpaknosa (C. coccodes),
cepebpuctoit mapuu (H. solani), ansrepHaprosa
(A. solani), a Takxe S. sclerotiorum. @yHIHUMAHBIHA
s ekt B oTHOWeHUH A. alternata v F. solani Gein
cnabee (tabn. 1).

CorznacHo pesyjbraraM MPOBEJEHHOrO OMbITa Mo
BIMSHHUIO npenapara «3epokc® Ha Hempsmoe npo-
pactanue 300cnopanrues P. Infestans ObUIO TOKa3a-
HO, YTO Mpenapar JOCTOBEPHO CHMXKAJI MpopacTaHue
3oocnopadrueB. Tak, B KOHTPOJE CpeIHEEe YMCIIO
npopocikxX (MyCThIX) 300CMOpaHTUEB B MoJje 3pe-
HHS MHKpOCKoOMNa npu yBenudeHnun x150 cocrasuiio
ot 54 1o 80 wT., B BapHaHTax ¢ MPUMEHEHUEM «3e-
pokca®» 25 mr/a (o cepebpy) — ot 0.2 1o 12; mpu
100 mr/a — ot 0.3 no 2.3. MakcumalnbHOe CpeaHee
YHCI0 MPOPOCIIMX 300CHOPAaHIMEB B OMbITE C Mpe-
napatom [llupnan coctapuno 0.3. Takum obGpasom,
«3epokc®» CHUKAJ TPOPACTaEMOCThb 300CTIOPaHT UEB




R ———

3awuma kapmoghens Ne 2, 2014

Tabauna 1.
Bosneiicteue 3epokca na pocr kosonnii ¢uTONaTOreHHBIX rPHGOB HA NHUTATEILHOI cpeae
o Konuenmpayua cepeopa ¢ ¢ ede, mz/n EC_*
Hacandfensii oponicn 0.0 (Rou:l’l;wﬂb) 5 1;.1 £ 1.0 10.0 1000 | me/a
P, infestans 100 90** 55 33 0 3.1
R. solani 100 95 78 2 0 4.3
F solani 100 91 91 41 ; 33 8.3
C. coccodes 100 100 94 23 0 6.6
H. solani 100 97 83 50 10 10
A. alternata 100 93 107 52 41 28
A. solani 100 92 92 35 22 7
S. sclerotiorum 100 93 3 0 0 3.9
Ipum.:

*KOHUEHTpauus ¢yHruumaa (B naHHom ciyuae cepeGpa),
TENbHOM cpefe ¢ no6aBieHueM (yHruuMaa B 2 pasa OTHOCHTe

CHWXAIOIAA panuanbHEIA NPUPOCT KONOHMM TpHba Ha MHTa-
MbHO GeCyHrMUMAHOrO KOHTpOIA,

**npuBeeHO OTHOIIEHHE AMAMETpa KOJIOHHH Ha cpeie ¢ noOaBieHHeM QyHrHumaa K AuaMeTpy Ha cpesie 6e3 GpyHruuuna
(B %). 3amep nMamMeTpoB HccrexyeMbIX KONOHMI TPOBOMMIICS B MOMEHT, KOTla IMAMETP KONOHUH rpiGa Ha GecdyHrum oM

KOHTpoe cocTasnsn okono 0.75 nuamertpa yamku [erpwn.

P. infestans wa ypoBHe $ynrummna «lupnany, xors
KOHLEHTpaLMK «3epokca® GbLIN HUXKeE, YyeMm «up-
naHay. [pencraBnennble faHHBIE MOKA3BIBAIOT nep-
CNICKTUBHOCTb MPUMEHEHHs «3epokca™ B KauecTBe
KOHTaKTHOro ¢yHruumnaa nporus P. infestans. Takum
00pa3soM, NpoBeIeHHbIE SKCTIEPUMEHTHI MOATBEPIH-
J1 BBICOKYIO (DYyHIMUMIHYIO aKTHBHOCTD npenapara
«3epokc®». PesysbTarhl oleHKH Gyurunuanoro s¢-
dbekra «3epokca®» mo NOPSJIKY BEJIMYUH COBMAaIN
C NaHHBIMH, MOJIYYEHHBIMU NPH OLIEHKe (YHIHLM/I-
HOIi 3 (EeKTUBHOCTH HaHOYaCTHIY cepebpa B Apyrux
nabopatopusix Mupa. Tak, B Hammx MCClIeIOBaHU-
X o dexTrBHas KoHueHTpauus ECS50 «3epokca®»
U1 GONBLIMHCTBA MCCJIENOBAHHBIX BUJIOB rpuboB

BapbupoBaa ot 3.1 10 10 Mr/n; MakCHMaabHOTO 3Ha-
1CHUA OHa nocTturana st A. alternata — 28 mr/n.
AHaJM3 TUTEepaTypHBIX JaHHBIX MOKa3bIBACT, 4YTO
(yHruuMaHas akTMBHOCTS «3epokca® B OTHOLIEHHMH
P. infestans nipeBbllaeT akTMBHOCTD MaHkoueba U Ha-
XOIUTCS Ha yPOBHE TAaKMX IUMPOKO HCMONb3yeMbIX B
MPaKTHKE (YHIrHUMIOB, Kak (uTyasvHam u XJIOpOTa-
nonun. DyHruuMaHblii s¢dekT npenapara «3epokc®»
B OTHOUICHWM BO3DYAWTENel ajbTepHapHo3a Bbile,
4eM y camoro momyssipHoro B Poccuu ¢yHruumma
MaHKOLEO, W HAMHOTO BbILIE, YeM Y XJIOPOTaJIOHHIIA.
Tomyyennble pesynsrathl nokasbiBaroT Xoporue nep-
CIICKTHBBI UCTIOJIb30BaHHs «3epokca®» B KauecTBe KOH-
TaKTHOTO (hyHIMUM/IA LIMPOKOTO CIIEKTpa AeHCTBHSL.

BAKTEPHO3bI KAPTO®EJISI KAK PUTOCAHUTAPHAS [TPOBJIEMA
CEMEHOBO/ICTBA

M.N. XKyxkosa, [ M. Cepena

HMHetutyT 3aummTel pactennii, Munckuii paiion, Benapyce

e-mail: belizr@tut.by

POTATO BACTERIOSISES AS A PHYTOSANITARY PROBLEM OF SEED PRODUCTION
M.I. Zhukova, G.M. Sereda

Institute of plant protection, Minsk region, Belarus

Summary
In the article the potato bacteriosises are marked as a Pphytosanitary problem in seed material production.
The results of studying the bacterial diseases incidence on cultivated in Belarus potato varieties decreasing
seed funds sowing qualities and their storage ability are presented. A high level of latent infection by
phytopathogenic bacteria is shown what demands both deeper studying of this Jorm of phytopathogens
existence and search of their effective control means while producing elite on the improved basis.
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