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AHHOTaumA. Ha ocHoBaHun uccrniegoBaHmm nposefeHHbix B 2010—-2013 rr. gokasa-
HO BNMSIHWUE CPOKOB CEBA U COPTOBLIX OCOOEHHOCTEN Ha NOpaXKeHWe pacTeHUI NWeHU-
Ubl 031MOI BONE3HAMU NMUCTLEB M KOMOCA, KOTOPOE YMEHbLUATCS NpU CMELLEHUN
CPOKOB CeBa K MO34HUM.

KnioyeBble crioBa: niueHuLa o3vmasi, COpT, KOPHEBAas HUMb, MyYHUCTas poca,
TeMHO-6ypasi NATHUCTOCTb NIUCTbEB, CENTOPMO3 N hy3apmnos Konoca.

BBegeHue. B ycnoBusax pbIHOYHOM 3KOHOMUKM 3HAYE€HUE COPTOBbIX CEMSIH
TPYAHO nepeoLeHnTb. BbiCTynas cpencTBOM NpOV3BOACTBA, B 3aBMCMMOCTM
OT Ka4yeCTBEHHbIX XapakTepUCTUK, OHO onpeaenseT peanvsaunio NPUPOAHbIX
N 3KOHOMUWYECKUX PECYPCOB CEMEHHOM NPOAYKLUN U SBASETCH OOBEKTOM WH-
TeHcudukaumm otpacnu [1] .

3a nocnegHve rogsl NPOM3BOACTBO 3epHa MPUBENO K CIIOXHON huTocaHu-
TapHOW cuUTyauuu B noceBax 03UMOW NLeHuLbl. VI3MeH4YMBOCTbL MaToreHos,
BO3HUKHOBEHWE HOBbIX M arpeccuBHbIX pac, OMOTUMOB, LUTAMMOB CTanu npu-
YMHOWN CHWXEHUS NPOAYKTUBHOCTW pacTeHun [2, 3] .

Bblpocna BpegoHOCHOCTb Takmx 6onesHen kak cenTopmnos, pysapmos Koso-
ca, ceTyartas, TeMHO-Oypasi MATHUCTOCTU U Apyrue, nockonbky npu MK
(1,5-1,8) 30Ha OTHOCKTCS K [OCTATOYHOro yBnaxHeHus [4, 5]. B noyse valle
HabnogaeTcsa n3bbITOK BNaru, a nokasartersib CONHEYHON MHCONSLMK B MEPUO
MaKcUmMarnbsHOro hOpMMpPOBaHUS YpoXKast HUXKe HOPMbI.

MmetoLwmincss accopTMMeHT yHIMUMA0B HeAOCTaTOMEH AN MaHeBpUpoBa-
HWS B NMaHe 9KONOrnYEeCKOM Y 3KOHOMMYECKOM ONTUMU3aLUN XMMUYECKON 3a-
LUMTBI M HE NO3BOSIAAET CHU3WTL 40 OLLYTUMOrO YPOBHS MOTEPU 3EPHOBbLIX KOMO-
COBbIX KynbTyp OT 6one3Hen kotopble No AaHHbiM PAO npesbiwatoT 20 % [6].
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B cneumdunyeckmx noYBEHHO-KNMMaTUYECKMX ycroBuax 3anagHon Jlecoc-
Tenwu n3-3a BbICOKOW MOpaXKeHUs1 pacTeHWI U 3epHa BONe3HsIMM YMEHbLUIAKTCA
0b6beMbl NPON3BOACTBA BbICOKOKAYECTBEHHbIX ceMsH. Bonpoc ot6opa n 06-
HOBJITEHWNS1 aCCOPTUMEHTA HOBbIX COPTOB MLUEHULbI YCTONYMBBIX K KOMMIIEKCY
©onesHen KoTopble NoA AENCTBUEM pa3NNYHbLIX MOroAHbIX aKTopoB, adhdek-
TUBHbIX arpoTEXHUYECKUX MeponpuaTuin, obecnevmBaroLLmnx nonyyeHne Bbl-
COKMUX M CTaburbHbIX ypoXKaeB CEMSH BbICOKOroO MOCEBHOMO KayecTBa ABMseT-
Cs1 Ype3BbIYaNHO aKTyarnbHON 3a4ayert COBPEMEHHOCTMU.

MaTtepuansl n metoguka npoBeaeHus. ViccneagosaHusa npoBogunuCh B
TeyeHne 2010-2013 rr. B nabopaTopum cemeHoBoacTBa MIHCTUTYTa cenbeko-
ro xosscrea Kapnatckoro permoHa HAAH YkpauHbl.

M3yyanu copTa nweHuLbl 03UMMOWN NIECOCTEMHOMO 3KONMOrMYeckoro Tuna
cpefHepaHHen n cpegHecnenon rpynn cnenoctu - Onecs, LlapeeHa, PomaHTu-
ka, JlecHas necHsi, OTpaga, 3onoTokonocas, KpwxuHka, JemeTpa, Acouka, J1bi-
Ou1ab; CPOKM ceBa - ONTUMarbHbIA, AOMYCTUMbIA U NO3AHWI. TEXHONOrNS Bbipa-
LLMBaHUSI O3MMOW MLUEHWLbI 0BLLIenpuHaTas Ans 3oHbl. MiccnegoBaHmne npoBo-
OVnv no obLLenpuHATLEIM MeETOAMUKAM.

Pe3ynbTaTbl n ux obecyxaeHue. Cpoku ceBa NoOBMUANN Ha pasHyto CTe-
NneHb NopaxeHns pacTeHui 60ne3HaMu 031MMOoN NweHnLbl. bonbliee nopaxe-
HMe KOPHEBLIMW MHUMASIMU OTMEYEHO NPY ONTUMAasIbHbIX CPOKOB NMoceBa v Mno
Mepe UX CMeLLEeHMe K NO34HUM LaHHbIN nokasaTernb pe3ko YMeHbLUarncs.

B dasy monoyHoum cnenoctu npu nocese B ONTUMarbHble CPOKM pasBuTme
370N 6ONEe3HN B 3aBMCMMOCTM OT UCCIIEAYEMbIX COPTOB ObINIO COOTBETCTBEH-
HO 2,5-7,5 %, B - fonycTuUMbIN cpok - 1,5-6,5 %, a B no3gHen - 0,5-5,5 % (Tab-
niua 1).

PasButre my4HucTom pocel 6biro B npegenax 9,0-21,0 % - npu ontumans-
Hom cpoke ceBa, 11,0-24,0 % - npy gonyctumom n 7,0-19,5 % - npm nosgHem.
Habntoganacb pasHas yCTOMYMBOCTb COPTOB K AaHHOMY 3aboneBaHuio.

PesynbTatbl HAbNoAeHNN 3a NOPaXXEHHOCTLIO PACTEHWI pa3HbIX COPTOB
CEeNnTOpPMO30M NIUCTLEB CBUAETENLCTBYIOT, YTO CPOKM CEBA CYLLECTBEHHOIO
BINUSHMS HA 3TOT NokasaTenb He nvenu (Tabnuua 2). Coprta Acouka (cc), Po-
MaHTuKa (cp), DemeTpa (cc), JTbibuge (cc), JlecHas necHs (cp) Bcex CPOKOB ce-
Ba MeHbLLE nopaxkanucb JaHHbIM 3ab0neBaHneMm.

CopTa onTumanbHOro cpoka cesa 6orbLuUe nopaxanucb TEMHO-0ypor nNaT-
HUCTOCTbIO NUCTbEB. B hase MonoyHom cnenocty nNpu nocese 26 ceHTs0ps
pa3BuTue atomn 6onesHun coctasnano 7,0-18,0 %.
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Ta6nuua 1 - Pa3Butne KOPHEBOW FHUMM U MYYHUCTOW POCbl B 3aBUCUMOCTU OT CpPO-
KOB CeBa M COPTOBbIX 0COOEHHOCTEN 03UMOM NiueHuubl(cpeaHee 3a 2011-2013 rr.)

PasBuTtue 6onesHen, %
KOpHeBasi FrHUIb | My4HUCTas poca
Fpynna
Copt cne- CpPOKM ceBa
noctu R -
wan | Bonyer | o | wam | Bomer | e
HbIA HbIA
Onecs (KOHTpOIb) cp 6,0 4,5 3,5 15,0 18,0 14,0
LlapeBHa cp 5,5 5,0 4,0 19,0 20,5 17,5
PomaHTuka cp 4.5 3,0 2,5 14,0 17,0 12,5
JNlecHas necHs cp 6,5 4,0 2,5 12,5 15,5 10,5
OTpaga cp 5,1 3,9 3,0 14,1 16,8 12,7
CpedHee 55 4,1 3,1 14,9 17,6 13,4
3onoTokonocas cc 6,5 5,5 4,5 16,5 19,5 15,5
KpwxmHka cc 7,5 6,5 5,5 21,0 24,0 19,5
[emeTpa cc 4,0 3,5 2,5 10,0 13,5 8,5
HAcouka cc 3,0 2,0 1,5 9,0 11,0 7,0
Nbibnab cc 2,5 1,5 0,5 10,0 12,5 9,0
CpedHee 4,7 3,8 2,9 13,3 16,1 11,9
HCPos 1,3 1,8 1,8 2,2 2,0 1,2

3aboneBaHune Konoca cHMTaeTCst KOMMNIEKCHbIM, MPUYMHOW KOTOPOro SABNS-
eTcsa abmoTnyeckne akTopbl, B HaCTHOCTM BONbLUOE KONMMYECTBO OCaKOB,
BbICOKas! BMIAXHOCTb, 00MMbHbIE POCkl M TeMnepaTypbl Bo3ayxa 20-25 °C, ko-
TOpble YacTo HabnagaTCcsa B Nepuo co3peBaHuns 3epHa. [NopakeHne kono-
ca 6onesHAMM BbI3bIBAET M3MEHEHMS B 0OMEHE BELLECTB 1 MOpPd01orMm pac-
TeHun. Mpn n3yvyeHnn BpeaoHOCHOCTN CenTopmo3a Konoca 0GHapyXeHo, YTo
nopakeHHOoe 3epHO OTNINYANoCh OT 340POBOrO LLYMIOCTBIO M MEHbLUEN Mac-
COW (PUCYHOK).

CenTtopuros konoca 6onbluee pa3BuTMe NONYYUN NpY ONTUMAaNbHOM CpOKe
CeBa 1 3aBuCen B OMNpPeAerieHHON CTEMEHN OT YCTOMYMBOCTU MCCedyeMbIX
COpPTOB K AaHHOMY 3aboneBaHuio. B 3aBUCMMOCTM OT copTa 3TOT Noka3aTternb
coctasnsan 0,0-3,5 %.

MoparkeHune pacTeHuni hy3aprno3oM Kosioca pocso B NoceBax onTMMarsbHO-
ro cpoka M yMeHbLLAnochb Npu 4onycTMMoM 1 no3gHem. Hanbonbluee passu-
TWe JaHHOro 3aboneBaHnsa oTMeyeHo Ha copTax: KpuxkuHka (cc), Onecs (cp),

LlapeBHa (cp).
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Ta6nuua 2 - PaseuTue centopuosa n TeMHO-6ypon NATHUCTOCTMN NIMCTLEB
B 3aBMCUMOCTM OT CPOKOB CEBa U COPTOBbLIX 0COGEHHOCTEN 03UMOM NiLEeHULbI
(cpenHee 3a 2011-2013 rr.)

PasButue 6onesuu, %
TeMHoO-Oypasi
Mpynna cenTopuos NATHUCTOCTb NIUCTLEB
Copt c"‘_’r‘:loc' CPOKM ceBa
van. | Aove, | no | wame. | Bener | ne
HbIN HbIA
Onecs (KOHTpoOnb) cp 19,0 20,5 21,5 14,0 12,5 11,0
LlapeBHa cp 20,5 22,0 23,5 15,0 13,5 12,0
PomaHTnka cp 11,0 11,5 12,5 12,0 10,5 10,0
JlecHas necHs cp 13,0 14,0 15,0 15,0 13,5 12,5
OTtpaga cp 15,1 16,1 17,1 12,7 10,7 10,1
CpedHee 15,7 16,8 17,9 13,7 12,1 11,1
3onoTokonocas cc 18,0 18,5 19,0 16,0 15,0 13,5
KpuknHka cc 22,0 23,0 23,5 18,0 16,5 15,0
[emeTpa cc 10,0 10,5 11,5 8,0 7,0 55
HAcouyka cc 9,5 11,0 12,5 7,0 6,0 5,0
JTbibnab cc 12,5 13,5 14,5 9,0 7,5 6,5
CpedHee 14,4 15,3 16,2 11,6 10,4 9,1
HCPys 1,2 1,2 2,0 2,4 2,4 1,8

3akntoveHue. B norogHbIX yCnoBusx 3oHbl 3anagHon Jlecoctenu CnoXue-
Lwmxca B BeretaumoHHble nepuofbl 2011-2013 rr. cMmeLleHne CpokoB ceBa K Mo-
30HUM yMEHbLUAmNo MopaXeHWe pacTeHUN KOPHEBbIMU THUNsSMKU ¢ 4,7-5,5 %
(npu onTManeHbIx) Ao 3,8-4,1 % (aonyctumslx) n 8o 2,9-3,1 % (Ha No3gHuX) 1
yBENMYMBAno nopaxeHne My4YHUCTOM Pocou, cooTBeTcTBeHHO ¢ 13,3-14,9 %
(onTumaneHbIX) 4o 16,1-17,6 % (onycTumblx), a Takke TEMHO-0YpoW NATHUC-
TOCTbIO NncTbeB ¢ 11,6-13,7 % (npy onTumaneHbix) 4o 10,4-12,1 % (gonycTtu-
MbIx) 1 9,1-11,1 % (no3aHmx).

Ha pa3BuTune centToprosa IMCTbER CYLLLECTBEHHOTO BIIMSIHMS CPOKM CEBA HE
nmenu.

MopaxeHune GonesHamMM Konoca (CenToprMo3omM 1 oy3apno3om) 6bino Hau-
fonbLUMM Ha MoceBax ONTUMaribHbIX CPOKOB CEBA U YMEHbLUIANoch npu gonyc-
TUMbIX 1 NO34HMX.
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Institute of Agriculture of the Carpathian region of Ukraine NAAS

AFFECTION BY DISEASES OF WINTER WHEAT IN DIFFERENT
SOWING DATES AND VARIETAL PECULIARITIES IN WESTERN
FOREST-STEPPE OF UKRAINE

Annotation. Based on the research conducted for 2010-2013 are proved influence
of sawing dates and varietal peculiarities on affection of plants winter wheat by leaf and
ear diseases, which reduced the displacement to late sowing.

Key words: winter wheat, variety, root rot, powdery mildew, dark-brown leaf spot,
septoria and fusarium head blight.
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AHHoTauua. lMNMpeactasutenu poga Pythium WMPOKO pacnpocTpaHeHbl B MovBax
NMOCEBOB MHOIMX CEMNbCKOXO3SANCTBEHHbIX KyrbTyp. OAgHako MHpopMaLusa OTHOCUTENb-
HO UX BUOOBOrO COCTaBa M MAaTOreHHOCTM YacTo NPOTMBOPEeYMBa. Hamu n3 KopHel 03u-
MOW MLWEHNLbl Bbinn Bbl4ENeHbl U30MATHI, COrMacHo Kyrb Igpaano-Mopcponormqec-
KMM CBOWICTBaM, nNpuHagnexaiwme k sugam P.sylvaticum, P.graminicola, P.ultimum,
P.debaryanum, P/rregulare B ycnoBusix BereTalMoHHOro onbiTa onpeaeneHsl naTto-
reHHble CBOMCTBA BblAeNeHHbIX n30naToB. Hanbonee BbICOKON NAaTOreHHOCThI0 Xapak-
TepusoBanuce Buapl P. irregulare n P.graminicola.

KnroueBble cnoBa: nwenuua (Triticum aestivum L.), Pythium spp., NnaTOreHHOCTb,
BUAbI.

BeeneHue. Buabl poga Pythium Pringsheim - rpynna pacnpocTpaHeHHbIX B
npupoae MuUKpoopraHnamoB. Bnepsble onucan nutuesble MNpuHrwenm [18].
Ha npoTskeHun JOnron NCTopumn CBOEro N3yYeHns NUTUEBLIE paccMaTpuBa-
NNCb Kak HM3LWKne rpubbl Knacca OOMULETbI, T.€. OTHOCUITUCH K LLIapCTBY rpu-
0oB (Fungi). OgHako, B OTNMYMNE OT BbICLLMX FPMOOB, OHM NO hrsmonoro-6mo-
XUMUYECKMM XapaKTepucTMkam 6onee nogobHbl pacTeHnsM. MNoaTomy, Ha
OCHOBE pe3ynbTaToB NOCMNeAHUX UCCNEeAOBaHUN, OOMULETbI U3bATHI U3 La-
pcTBa rpuboB 1 NepeHeceHbl B HOBOE LLapcTBo - Chromista [12]. B HacTosiwee
BPeMSsi MUKpoOpraHuambl poga Pythium yxe He siBnsatTcsa rpubamu, XoTs Tpa-
OVUMOHHO MX MPOAOSKAKT Tak Ha3biBaTh. [1MTMEBbIE COCTABMAIT BOMbLUYIO
rpynmny NMOYBEHHbBIX MUKPOOPraHM3MOB, O4HAKO UCCIefoBaThb MX pacnpocTpa-
HEeHHOCTb B Nno4yBe He npocTto. Kak oTMevaeT [bsikoB [1], HA 0ObIYHbLIX NUTa-
TenbHbIX CpeAax OHM NErko BbITECHAKTCA ApyruMun rpubamum, nosTomMy ecnuv
NPYMEHUTb ONS aHanvM3a MeTo[ rPYHTOBbLIX Pa3BEeAEHMUN, BbIAENUTb UX He
yaactcs. MI3BeCTHbl MHOTOYUCTIEHHbIE COODLLEHNST O MOPaXXEHUU NMUTUEBLIMU
KyKypy3bl, parnca, Tabaka, MaxopKu, noLepHbl, CaxapHOW CBEKIbI, KanycThbl,
cesiHLEeB NnogoBbix [2, 5, 6, 7, 16]. OaHako nx Bpe4OHOCHOCTb Ha 3€PHOBbIX
KOMOCOBBIX 1O CUX MOP Maro uccriefoBaHa, XoTsi, COrflacHO MHOrOYMCIEHHbIM
nybnukauusam sapybexHoix asTopos [10, 11, 13, 14, 17], 9T1 naTtoreHsbl 4ocTa-
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TOYHO pacnpoCTpaHeHbl Ha NLIEHNLE, SYMEHE M APYrMX 3€PHOBbLIX KyNbTypax.
3aboneBaHune NposBNSETCA HAa CaMbIX PAHHUX CTaANsIX Pa3BUTUSA PACTEHUSA U
NPUBOOUT K CHUXXEHUIO BCXOXECTU CEeMsIH, YMEHbLLIEHUO NnoLanm nosep-
XHOCTM NEPBbIX IMCTHEB, 3aA4ePXKKe pOCTa PACTEHUN, CHUXXEHUIO KYCTUCTOCTH,
OTMUpPaHUI0 KOPHEBOW cUCTeMbI 1 NoTepsam ypoxas [11, 14, 21]. BaxHenwwen
npobnemow sBNAeTCs To, YTO BUAblI Pythium nopaxatrT BCXOAbl MLLIEHULbI
nepBbIMU, YTO co3gaeT bnaronpuaTHbIE YCIOBUS ANS AanbHEWLWero 3acerne-
HWUS1 OPYTMMW NaTOreHHbIMKU rpubamm, B TOM YMCre BTOPUYHBIMU KONOHU3aTo-
pamu, B YaCcTHOCTU, Fusarium spp.

B 3aBucumocTu oT knaccudukaumm [8, 15, 19, 20], poa Pythium BkntoyaeT
oT 25 po 180 BmaoB. Bugpbl Pythium 6binmn n3onnpoBaHbl U3 NOYBbI MAaXOTHbIX
3eMenb, NacTouLl, NecoB, NUTOMHUKOB, 60N0T 1 BoAbl. OHM OBHapyXeHbl B
rHe3gax, Ha Nepbsx, B KULLIEYHMKE 1 NoMeTe NTul,. NepeHocumkamm aTUxX Muk-
POMMLIETOB TaKKe ABMNSAITCS 3eMIISHbIE YEPBW, OPYTUE XNBOTHbIE N AaXe Ye-
nosek. Bugpl Pythium n3onunpoBaHbl 13 pbibbl, fgadHWUn 1 Bosmina, HO 06 nx
napasmTrM3Me Ha XMBOTHbIX cBeaeHu HeT [19].

Buapl Pythium Hanbonee n3BecTHbl brarogaps X NaToreHHOCTU Ha pacTe-
Husix. OTMevaeTcs Wnpokoe pasdHoobpasne BMaoB Pythium no cteneHn nato-
rEHHOCTW Ha PaCTEHUSAX: OAHW BMAbI MPU3HAaHbI Kak UCTUHHbIE NAaTOreHbl pac-
TeHun (P. ultimum, P. debaryanum, P. irrequlare, P. sylvaticum, P.
aristosporum, P. volutum), apyrne paccmaTtprBaloTCa B Ka4eCTBe NaToreHoB
nuwb ycrosHo [9, 14].

B kynbTuBMpyembIx no4sax oTMeveHO bonbliee pasHoobpasne BMAOB,
0COBEHHO B BEPXHEM Crl0€, YeM B LIEMUHHBIX U KUCAbIX, FAe UX YACNEHHOCTb
KOHTponupyeTcs Bugamn Trichoderma. Buabl n3 TponvkoB oTnu4aroTcs oT
TeX, YTO 0BHapyXeHbl B PErMoHax C yMEPEHHbIM 1 AaXe apKTUYeCKMM Knma-
TOM, XOTS B Tennmuax aTUX permoHOB YacTo 0b6HapyXMBaT TPONMYecKne Bu-
abl [19].

Llenbto gaHHoM paboTbl 660 MccrnegoBaTh BUAOBOE pa3Hoobpasune
Pythium Ha KOpHSAX NLLEeHWLbI 03UMON B ycrnoBusix MNMonecbst YkpauHbl. AHanm3
NaToreHHOCTU BblAENEHHbIX M30MSTOB MO3BOMMUT ONPEAEnUTb, Kakue BUAbI Ur-
patoT rnaBHy posib B 3a60eBaHMmn KOPHEN MWEHNULbI B CaMblil paHHWIA Nepu-
Of, UX Pa3BUTUSI.

MaTepuanbl n MeToabl. HabnogeHus 3a pa3BUTUEM NUTUO3HOM KOPHEBOM
THWM NPOBOAMIMM Ha NOCEBaXx MLEHMWLbl O3UMOW B YCIOBUSAX OMbITHOrO NONS
YKrutoMumpckoro HaumoHanbHOro arpo3Konornyeckoro yHMBepcuTeTa, pacno-
noxeHHoro B [Nonecckor NoYBEHHO-KNMMaTUYECKON 30He, Kutommpckasa ob-
nactb, YKpauHa.
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BblgeneHus nsonatos Pythium spp. NpoBOAUN N3 KOPHEBOW CUCTEMbI pac-
TUTENbHbIX NPOO6 NweHnLbl 03nmoN. Npobbl oTomnpanu B 2011-2013 rr. B dhase
BCX0A0B (3-4 Hegenwv nocre nocesa). 3ateM B nabopaTopun KOPHW NPOMbIBa-
N1 nod NpoOTOYHOM BOOOW B TeYEHME Yaca, Hapesanu Ux Ha OTPesKu OSIMHOMN
1-2 cm, ononackmneanu 2 pasa CTepunbHON BOAOW, NPOCyLUMBany Mexay ABy-
MS cnosiMu counbTpoBarnbHon Bymaru. NonyyeHHble hparmeHTbl packnagbl-
Basnv B Yaluku [NeTpn Ha NOBEPXHOCTb CernekTuBHon ans Pythium nutaTtenb-
How cpefbl [3]. Yalkun nHkyOmpoBanu B TepMocTaTte npu temnepartype 24 °C B
TeyeHue Tpex CyToK. 3aTeM BbIpOoCLUME KONOHUM oTceBarnu B npobupku ¢ kap-
TOPEeNbHO-TAKO3HBIM arapoM Ang AanbHeNnWwmnx ncerneaoBaHui.

WpeHTudukaumo suaos Pythium npoBoannu no MopdoriorM4eckum npu-
3HaKamu, ucnonb3ysa onucaHust B pabotax Kruber, 1985, NMuaonnunyko, 1977,
Van der Plaats-Niterink, 1981, Waterhouse, 1968. [Jns aToro nsondatbl KynbTn-
BMpOBanu B Yalukax eTpu Ha BogHOM arape Ha npoTsikeHumn 10 cyTok, nocne
Yero opraHbl CMOPOHOLLEHUS npocMaTpmBany nog Mukpockornom (x160) He-
nocpeacTBeHHO B Yalwkax. OpurmHanbHble hoTorpadmm Mopdonormieckmnx
CTPYKTYP OTAENbHbIX M30MATOB CAeNaHbl C UCMONb30BaHNEM BebKamepbl
Celestron 44420.

[MaToreHHOCTb M30NATOB onpeAensanu B nabopaTopHbIX YCMOBUSAX C MO-
MOLLIbIO paHee OMNMCaHHOro MeToAa UCKYCCTBEHHONO 3apaXKeHUs1 MPOPOCTKOB
nweHnLbl Bo3byanTensammn KopHeBbIX rHunen [4]. [ns nonyyYeHus nHokynoma
n3onatbl Pythium BbipawmBany B Yawkax Metpu Ha KI'A Ha npoTshkeHun 7 cy-
ToK. [ocne aToro B NNacTUKOBbIE LIMNTMHAPUYECKME EMKOCTM Hackinanu no 40
I CTEPUIBbHOIO Necka, CBepxy noMeLlanv arapoBbIvi ANCK, KONOHN3NPOBAaHHbIN
OAHUM Kn3 nsonatoB Pythium spp. o AUCKY paBHOMEPHO, Ha PacCTOAHUN
1-1,5 cm apyr ot gpyra, Aenanv oTBEPCTUS, B HAX NOMeLLan ceMeHa rneHu-
Libl 03MMOMW, CBEPXY NpUCbINanu TeM xe cTepurnbHbiM neckom (5 r). Monueanu
13 pacdeta 10 mn Bogbl Ha 45 r necka. EMKOCTM oCTaBnsnu npu KOMHaTHOW
Temnepartype 451 npopaLLmMBaHus cemsH. [locne nosiBNeHns BCXOAOB, pacTte-
HUA nepuoanyeckn obunbHo nonmeanu. Yepes 5-6 Hegenb pacTeHus us em-
KOCTEN BbIHMManu, KOpHW TLWaTeNbHO NPOMbIBaNM BOSOW 1M onpeaensanu cre-
neHb NnopaxeHus no wkane: 0 6ann - HeT NopaXeHus, pacteHne 340poBoeE; 1
Bann - eAnHNYHbIE KOPUYHEBDBIE NOPaXeHNs Ha KOPHSX; 2 Bbanna — 6onee 50
% KOPHEBOW CMCTEMbI MOPaXKeHO, YacTb KOpHen oTMepra; 3 6anna — Becb Ko-
peHb MOpPaKeH.

Pe3ynbTaTbl M nx obcyxaeHus. B pesynbtate obcnegoBaHunst nocesoB
nweHnubl 03MMOIN, NPOBEAEHHbIX B OCEHHUIN Nepuog Ha NPOTSKEHUN
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2011-2013 rogoB, yCTAHOBIEHO, YTO 3aCENIEHHOCTbL KOPHEN MUKPOMULETAMM
poaa Pythium coctaenset o1 60 o 71,3% [3]. B cBsi3u ¢ aTum npeacraensno
WHTEpeC N3y4nTb BMAOBOW COCTaB nonynauni Pythium, napasvtupyowmx Ha
KOPHEBOW CUCTEME.

B nepuog npoBefeHusi nccnefoBaHuin HamMy ObINO BbIOENEHO U3 KOPHEW
neHnLbl o3umon 45 nsonatos Pythium spp, U3 HUX AEHTUOULMPOBaHO 32.
BuooByo npuHagnexHoCcTb onpeaernsnn Ha OCHOBaHUM MOPMOIOrMYeCcKmX
XapaKTEPUCTUK BereTaTUBHbLIX M FEHEPATMBHbBIX OPraHoB: 300CMOPaHIveB,
00CMop, OOFOHNEB N aHTEPUOUN.

B pesynbTaTte naeHTUdmkauum Hamm GbIno BbISBNIEHO NPUCYTCTBUE Ha KOp-
HEeBOW CUCTEME MLIEHWLbI 03UMOW NSATU BUAOB Pythium, npu 3TOM JOMUHUPYIO-
LwmmMn okasanuck Buabl P.sylvaticum, P. irregulare u P.graminicola ¢ yactoton
BcTpeyaemocTtn 31,0, 251 19,0 %, cCOOTBETCTBEHHO. 3HAUNTENBHO peXe BCTpe-
Yanuck Buapl P.ultimum u P.debaryanum v cocTaBnsinu, COOTBETCTBEHHO, 13,0
% 1 9,0%. OauH N30T Bbl3Ban 3aTpyAHEHWe Npu AnarHoCTuke 1 6bin oTHeCeH
Hamu K Pythium sp., ero BctpedaeMocTb coctaBuna 3% (pMCcyHok 1).

CnenyeT OTMETUTb, YTO UCMONb3yeMbIE B HACTOSALLEE BPeMSsI Knaccuduka-
unn poga Pythium oTnnyatoTcs Mexay cobon He TONbKO MO KONMYeCTBY Onu-
CaHHbIX BUOOB, HO Y XapaKTepUCTUKOWN OTAEeNbHbIX, Haubornee pacnpocTpa-
HEHHbIX BUAOB. Hanpumep, B HEKOTOPbLIX Knaccudukaunsix oTCyTCTByeT BUA
P.debaryanum [15, 19]. Npuyem, B nepBon yTBEPXKAAETCS, YTO 3TO HA3BaHMe
4YacTo MCMOonb3yeTcsl OWNBOYHO NpU MaeHTUdUKaUUn wrammos P.ultimum,
P.irrequlare v paxe P.sylvaticum. B To xe BpeMms, cornacHo NMuagonnuyko [8],
3TOT BUA, ABMSIETCS NATOr€HOM Ha MHOTUX pacTeHusiX. XapakTepHbiM MOPAO-

# P.sylvaticum
B P.graminicola
= P.ultimum

# P.debaryanum
& P.irregulare

% Pythium sp

PucyHok 1 - CTpykTypa BUgoBoro coctaBa Pythium Ha KOPHAX NLeHUL bl 03MMON
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PucyHok 2 - OoroHum 1 aHTepuaumu PucyHok 3 - Oorormw W aHTepuauun
P.debaryanum . ultimum
PucyHok 4 - OoroHum n aHTepuanu PucyHok 5 - 3oocnopaHrum
P.irregulare P.graminicola

nornyeckum npuaHakom P.debaryanum eCTb HECKOSMbKO OTAaneHHoe pacrno-
NOXXEHNE MOHOKITMHHBLIX aHTEPUANIA OTHOCUTENBHO OOFOHUSA (PUCYHOK 2), B TO
Bpems Kak y P.ultimum aHTepuamm obpasyoTcsa HENOCPEACTBEHHO MO, 00ro-
HMeMm (pucyHok 3). HecmoTps Ha To, YTO OTAaNeHHOoe pacnofoXeHne aHTepu-
QWA OTHOCUTENbHO 00roHUsA HabnwpaeTcsa u'y P.irregulare, oT nocnegHero
P.debaryanum otnuyaeTcsa 0OrOHUSMU C rMagKkov NOBEPXHOCTLIO, B TO BpeMs
Kak y P.irregulare 0OroH1Mn 4acTo MMEKT HEPOBHYIO MOBEPXHOCTb (PUCYHOK 4).
Onsa suga P.graminicola xapakTepHbIM MPU3HAKOM eCTb B34y TUS HUTEBUOHbIX
CNOpaHrneB, YTO HaNOMWHaeT AeHOPOUAHbIE CTPYKTYpbl (PUCYHOK 5), B TO
BpeMs Kak y 6onbLIMHCTBA MOEHTMMULMPOBAHHbBIX HAMW BUAOB 300CMNOpaH-
MM UMEIT LIapoBUAHY opMy (PUCYHOK B).

Bce BblaeneHHble Hamun n3onaTel Pythium B TOW UM MHOW Mepe NPosABMs-
N NaTOreHOCTb Ha NPOPOCTKaXx MleHuLbl 03umon. Ecrin nopaxexue npopoc-

73



TKOB Ha MCKYCCTBEHHOM WHMEKLIMOH-
HOM boHe npeBbiwano 1 6ann, nso-
NAT onpenensncs HamMmu Kak BbICOKO-
naToreHHbln, nNpu nopaxexHum ot 0,5
0o 1 6anna — kak cpegHenaToreHHbIN
1 npu nopaxexum o 0,5 6anna — HK3-
KonaTtoreHHbI (Tabnuua).

B pesynbTaTe npoBegeHHbIX HamMu
aHanu3oB oTMedeHa auddepeHumna-
ums nsonatoB Pythium no npusHaky
NaTOreHHOCTW BHYTPU OTAENbHbIX BU-
pos. Tak, cpeauM wn30NATOB

PucyHok 6 - 3oocnopaHrum P.sylvaticum

P.sylvaticum 70 % obnaganu H13Kon natoreHHocTbo, 30 % - cpeaHen. Bug P.
irregulare oka3ancs camvMm naToreHHbIM, 60MnbLUMHCTBO (89 %) M30NATOB NPOSs-
BUNK cebs kak BbiCOKONaToreHHble. BHyTpu BuaoB P.graminicola, P.ultimum v
P.debaryanum Hamn oTMeuYeHbl U30NATbI C HU3KOW, CpeaHen, BbICOKMIW naTo-

F€HHOCTbHO.

Hannune oTaenbHbIX HA3KONATOreHHbIX N30MSTOB BHYTPY NATOrEeHHbIX BU-
noB P. irregulare n P.graminicola, n Ha0G0OpOT, BbISIBNIEHNE CpefHenaToreH-
HbIX U30MATOB Y HenaToreHHoro Buaa P.sylvaticum, cBUOETENbLCTBYIOT Kak O

Konunuectso nsonAtos, wr.

P.sylvaticum
P.graminicola
P.ultimum

P.irregulare
Pythium sp

P.debaryanum

Buau Pythium sp

NaTOreHHOCTb HU3KaA

naTtoreHHOCTb CpeaHAA

- NaTOreHHOCTb BbICOKanA

PucyHok 7 - CoOTHOLIEHNE NaTOreHHbIX U HeMaToreHHbIX N30MSATOB
oTaenbHbIX BUAoB Pythium
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MaToreHHOCTb n3onAToB Pythium, BbiaeneHHbIX U3 KOPHEW MLWEHUL bl 03MMOW

Pythium spp KonuuyecTBo Pa3Butne 6onesxu, 6ann (0-3)
n3onsTos MWH. Makxc. | cpenHss
BbicokonamozeHHble
P.irrequlare 6 1,1 2,08 1,59
P.graminicola 2 1,0 1,4 1,2
P.ultimum 1 1,5 1,5 1,5
P.debaryanum 1 1,1 1,1 1.1
Pythium sp 1 2,3 2,3 23
CpedHenamozeHHble
P.sylvaticum 3 0,7 0,9 0,8
P.graminicola 3 0,6 1,0 0,82
P.ultimum 2 0,62 0,65 0,63
P.debaryanum 1 0,65 0,65 0,65
Hu3konamozeHHble
P.sylvaticum 7 0,12 0,75 0,44
P.graminicola 1 0,19 0,19 0,19
P.irrequlare 2 0,16 0,4 0,28
P.ultimum 1 0,5 0,5 0,5
P.debaryanum 1 0,4 0,4 0,4

HenpekpaLlaLLEencss MUKPOIBOSMOLUN B CTOPOHY NapasnTtnama y noYBEHHbIX
MMWKPOOPraHM3MOB, Tak 1 O BO3MOXXHOWN NOTEPE MMM NaTOreHHbIX CBONCTB (pu-
cyHoK 7). OgHako, caMo HanvymMe CBOMCTBA NaTOreHHOCTH Y BCex, 6e3 ncknio-
YeHVsi, BblAENEHHbIX N30MATOB B 3HAYNTENBHON Mepe OOBACHAET LUMPOKOEe
pacnpocTpaHeHue BngoB Pythium B noyse nog noceBamMu CESbCKOXO35N-
CTBEHHBbIX KyIbTyp.

3aknroyeHue. Pe3ynbTaTbl HaWMX UCCNegoBaHWUA CBUOETENBLCTBYIOT, YTO
Ha KOPHSAX MLeHnLbl 03MMOWN B ycroBusx lNonecbs YKpanHbl pacnpoCTpaHeHb!
Buabl P.sylvaticum, P.graminicola, P.ultimum, P.debaryanum, P.irregulare.
Cpeau Hux gomunupytoT P.sylvaticum, P. irregulare w P.graminicola c 4acto-
Ton BcTpedaemocTtn 31,0, 25,0 n 19,0 %, cooTBeTCTBEHHO. [MpK MCKYCCTBEH-
HOM 3apaxeHNM NPOPOCTKOB MLUEHMLbl YCTAHOBIIEHO, YTO Hanboree BbICOKOM
NaToreHHOCTbIO XapakTepu3oBanuch n3onsatel P. irregulare n P.graminicola.
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N.V. Gritsyuk, L.O. Kriuchkova
Zhitomir National Agroecological University

PYTHIUM POPULATION IN WINTER WHEAT ROOTS

Annotation. Members of Pythium genera are widely spread in the soil under many
agricultural crops. However the information about their species affiliation and
pathogenicity is often contradicted. From the roots of winter wheat we recovered
Pythium isolates which, according to their cultural and morphological characteristics,
belong to the species P.sylvaticum, P.graminicola, P.ultimum, P.debaryanum,
P. /rrefgulare In greenhouse assay the pathogenicity of these isolates have been
identified. The most pathogenic were species P.irregulare and P.graminicola.

Key words: wheat (Triticum aestivum L.), Pythium spp., pathogenicity.

YK 635.21:

M.N. XKykoea
PYTT «MHCmumym 3awyumbi pacmeHui»

PEAJNIM3ALNA COPTOBOIO NOTEHUMAJIA KAPTO®ESNA B
NnPOAYKTUBHOCTU PACTEHUU MNMPU IANMNOUTOTUN
OPUTODPTOPO3A

Jama nocmynneHus cmameu 8 pedakyuro:10.06.2014.
PeyeHzeHm: boliko C.B., KaHO. C.-X. HayK

AHHoTauuma. OnpegeneH NoTeHUMan COpTOB OTEYECTBEHHOW Cenekuun no ux crno-
COOHOCTU K peanunsaLmmn NpoayKTMBHOCTM pacTeHU Npy annuToTnm utodToposa B
nepuop oopMMpoBaHus ypoxasi. B 3aBMCMMOCTM OT copTa Avana3oH BapbMpOBaHWS
macchl krnybHeln B cpegHeM coctasun ot 556,0 o 1497,8 r/pacteHune B 2012 1. n ot
262,5 0o 1250,0 r/pactenune B 2013 .

Bonee cTabunbHol cpegHsist NpoAyKTUBHOCTb OKa3anach B MEHSIFOLLMXCS YCIOBUSIX
cpenbl y pacteHui coptoB Jlunes, OenbduH, Asap, bpus, Oguccein, Axka, Ckap0, Jla-
CyHak, XXypaBuHka, AKLEHT, ATraHT, 3nabbiTak, 3apHuua, Parnena, Cysopbe Hange-
Hbl KOPPESIALIMOHHbIE 3aBUCUMOCTU MEXAY Maccon KJ'Iy6HeVI N CTEMEHbIO MOPAXKEHUS
pacTeHuin putodTopo3om B NpeaybopoyHEIn nepros.

KnioueBble cnoBa: kaptodenb, (puTodpTopo3, INUPUTOTUS, NPOAYKTUBHOCTD,
macca knyoHen.

BBepneHue. CpefHsia ypoxaiHOCTb kapTodensi B benapycu B nocrnegHue
rogbl He NpeBblllaeT 25 T/ra 1 NULLb B OTAENbHbIX X03ancTBax gocturaeT 40
T/ra n 6onee. Ha BpemeHHom nHtepsane 2004-2013 rr. TONbko NATb BereTa-
LMOHHbIX ce30HOoB (2007-2008 1 2010-2012 rr.) MOXHO cyYMTaTh ypPOXKariHbIMU
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— HemMHorm 6onee 20 T/ra [14]. Hu3kas ypoxaliHOCTb kapTtodensa MoxeT
ObITb 00yCrnoBneHa NpuYMHaAMM TEXHONOMMYECKOrO, OPraHM3aLnoHHOro, 3KOo-
norm4yeckoro xapakrepa. B ycnoBusax nameHsioLLerocs knmmara, xapakrepu-
3ylOLLLErocs noBbILEHEM TeMnepaTypbl BO34yxa, YANMHEHEM BereTaunoH-
HOro nepmvoga, yMeHbLUEHNEM KONMYECTBa OCaAKOB, HECTAOUIbHBLIM CHEX-
HbIM MOKPOBOM, MPOSABIIEHNEM BHe3anHbIX KaTaknnaMoB, yBenMynBaeTcs 3a-
BMCMMOCTb MPOAYKTMBHOCTM KapTodens oT Nnogopoams v BraroobecneveH-
HOCTW MOYBbI, a0aNTUBHO-OMOMOrM3NPOBAHHbBIX arpOTEXHUYECKMX NPUEMOB
BO34enblBaHUsa M nogbopa 3KONMorM4yeckn nnacTuyHblX copToB [15]. YunTbl-
Basi, YTO OOHUM U3 BaXKHENLUNX haKkTOPOB, OKa3bIBAKLLMX HEMOCPEACTBEHHOE
BMNUSIHNE Ha BENMYMHY U Ka4eCTBO ypoXasi, SIBNSeTCA 3awuTa pacTeHuin oT
BpeauTenemn, COpHAKOB 1 BonesHen, HU3KYH NPOAYKTMBHOCTbL NOCaA0K KapTo-
dens 3a4acTyto CBA3bIBAKOT C HENPUATUEM HEOBXOOUMBIX 3aLLUTHBIX MEp, He-
COBEpPLLEHCTBOM acCOpPTMMEHTa CPEeACTB 3alUnTbl pacTeHun [2].

CnepyeTt oTMeTUTb, YTO KynbTypa kapTodens noasepxeHa Lenomy KoM-
nnekcy 3aboneBaHuii, Bbi3bIBaEMbIX pUTONATOreHaMn BUPYCHON, rpubHON,
DakTepuansHon, BUPOUAHONW, MUKOMNMa3aMeHHon aTuonormn. OgHako Hanbo-
nee BPeOoOHOCHbIM ocTaeTcsa (UTOPTOPO3, BbI3bIBAEMbIN OOMULETOM
Phytophthora infestans (Mont.) de Bary. HecMoTps Ha LUMPOKY N3Y4YEHHOCTb
BO30yaMTENS, HE yTpadMBaeT 3HAa4YeHUSA BPe4OHOCHOCTb 6OMne3Hn, onacHoOCTb
ocrnabneHnsi K Heli COPTOBOW YCTOMYMBOCTU U MPOSABIIEHNE PE3UCTEHTHOCTH
BO30yanTEns K BbICOKOI(MEKTMBHBIM (DyHrMuugam, n3MeHeHne TUNUYHbIX
CMMMTOMOB MOPaXEHMS pacTEHWI Ha aTUMUYHbIE C YCUIIEHUEM NAaTEHTHON ee
dopmbl. [pn aToM He nckrntovaeTcs obluee yxyaleHne UMMYHHOMO COCTOS-
HUS pacTeHUn Ha (PoHe TEXHOreHHOro 3arps3HeHUst OKpyXKatowen cpeabl n
BO3poOcCLUEel HECTAabWMNBbHOCTU NOroAHbIX ycnoBuin. BknoveHne B MNocyaa-
PCTBEHHbIN peecTp COPTOB U APEBECHO-KYCTapHUKOBbIX NOpog 60MbLIOro Ko-
nnyecTBa COPTOB KapTodens paHHeW rpynnbl CNenocTy, NPENMyLLECTBEHHO
WHOCTpaHHOW cenekuumn [3], aBnsieTcs o4HON M3 OCHOBHbIX MPeanoChIfoK
yrpo3bl anMduToTnm 6onesHn. B cnoxmsLUMXCS yCnoBUsiX Ha3pena Heobxoau-
MOCTb MOBbICUTb BH/MaHMe K CNOCOBHOCTM copTa (hOpPMMPOBATL YpoXKaw npu
yrpo3e anMuUTOTUAHOIO pas3BuTus putodToposa. MNMpu aTom ypoxaeobpasy-
IOLLLYHO CMOCOBHOCTB CopTa Npu BO34ENCTBUN BOMNE3HM MOXHO OTHECTU K psiay
Mep, NPU3BaHHbIX 06ecnevYnTbL ONTUMN3ALIMIO 3aLMTbl pacTeHU OT uTodTo-
po3a kapTodens. B aTon cBs3n Lenb HACTOSLMX UCCefOBaHUA 3aknoya-
nacb B BbISIBIIEHUM COPTOBbLIX OCOBGEHHOCTEN (POPMUPOBAHUS YpoXKas Kryo-
Hewn npu puTodpTopo3e KapTodens.
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Martepuan n metoabl uccnegoBaHmn. O6bEKTOM McCrefoBaHUA Gbinm
copTa 0Te4YeCTBEHHOWN CENEKLMN pasHbIX FPYMM CNENOCTH, BKIOYEHHbIE B pas-
Hble rogbl B [0CyfapCTBEHHbIN peecTp: paHHue - Ynagap (2008), lNunesa
(2007), Oenbdun (1999); cpepHepaHHue - Apxuges (1999), HentyH (2005),
OwuHa (2000), Asap (1994), bpus (2006), Oguccei (2003); cpegHue - Kpunnua
(2002), Axka (2010), YHusepcan (2011), Ckap6 (1997), >Kusuua (2000);
cpepHeno3gHue - JlacyHak (1988), Bnakut (2005), Mar (2009), XypaBuHka
(2004); nosgHue - AkueHT (2010), ATnaHT (2000), Beitok (1998), AnbnMHNCT
(1999), 3pabeiTak (2003), 3apHuua (2005), BecHaHka (2008), ParHena
(2011), Cy3opbe (1998).

Wccneposanusa npoogunu B 2012-2013 rr. Ha onbITHOM nosne PYTT «HCTu-
TYT 3aLWWTbl pacTEHU» B arpOTEXHUYECKOM CeBOObOopoTe Ha AepHOBO-NOA30-
FICTOW NErKOCYINNMHMUCTOM NOYBE C coaepaHnem rymyca ao 2,2-2,4 %; n pH —
4,8-5,3 npu obecneyeHHocTn P,0s5 — 29,3 mr/100 r nouBsl, K,O — 37,5 mr/100 r
MoYBbl.

Ha nocagky ncnonb3oBanu YNCTOCOPTHbIE 3NIUTHbIE CEMEHHbIE KITyOHU, Co-
OTBETCTBYIOLLNE HOPMATUBHBIM TPEOOBaHUSAM HaLMOHaNbLHOro ctangapTa [7].
Cpok nocagku — Il gekaga mas. ArpoTexHuka Bo3genbiBaHns — 0BLenpuHs-
Tasg aAns ceMeHHoro kaptodens [12] npu wupnHe mexaypsaami 70 cm.

3acopeHHOCTb NocagokK KOHTPONMpOBanu NpMMeEHeEHMEM repomunioB ¢
y4yeTOM BMAOBOr0 coCcTaBa CopHbIX pacteHun (B 2012 r. - 3eHkop ynbTpa, KC B
Hopme pacxopa 0,85 n/ra, B 2013 r. - meTpuby3suH 750, BOI - 0,85 kr/ra + kac-
cuyc, BPI - 30 r/ra + MNMAB Catennut, XK - 200 mn/ra; Bnocrneacremm Tu-
TyC, 25% c.1.c. - 30 r/ra + IMAB TpeHng - 200 mn/ra ¢ pacxogom paboyen xuna-
kocTn 200 n/ra).

[MpoTMB KONOPaACKOro XyKa NCMoNb3oBaHbl MHceKTULMALI (B 2012 T. - akTa-
pa, BOI B Hopme pacxoga 0,08 kr/ra no nuunHkam speautens, B 2013 r. — 06-
paboTka knyoHen npu nocagke kpynsepowm, CK, 0,22 n/T1).

CopTta Bo3genbiBanu Ha ecCTeCTBEHHOM UHAEKLMOHHOM (hoHe 6e3 dyHru-
umnaHou 3awwmThl. B nepvog Beretauum B AMHaMuUke oLeHMBanv CTeneHb nopa-
XeHUs pacTeHnn putodpTopo3omM NncTbes [11] C NepUOgUYHOCTBLIO MATL HEN.
[nsa rpagaumm ypoBHSA pas3BuTMS GOMe3HM MCMonb3oBanu ObLLENPUHATYIO
LwKany: genpeccusHoe — meHee 25 %, ymepeHHoe — 25-50 %, anuduntotuiiHoe
— 6onee 50 % [6]. MpoOyKTMBHOCTbL PacTEHMI OLEHMBaNM MOKYCTHO NMyTem
B3BeLUMBaHUSA kryoHewn npu yoopke [4,10] B CpokuM, onpeferneHHble oTpacrie-
BblM pernameHTom [12].
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AHanu3 rmapoTepMUYECKMX YCITOBUIN BEreTauMoHHOIo Ce30Ha B 30HE Npo-
BELEHUSA UCCreJ0BaHU NoKa3biBAET BPEMEHHYHO MO3aunKy TemrnepaTypHbIX U
BMNaXXHOCTHbIX pexumon B 2012-2013 rr. kak no rogam, Tak v B npeaernax og-
HOro BereTaunoHHOro nepmoga (pUcyHok 1).

CraTtuctnyeckas obpaboTka AaHHbIX MPOAYKTMBHOCTN pacTeHU KapTode-
ng npoBeAeHa ¢ UCNoMb30BaHMEM nakeTa NpuknagHbix nporpamm Excel.

PesynbTaTbl uccnegoBaHU U MX 06CyXXaeHUe. YJYeTbl pa3BuTus 6ones-
HK, NPOBOAMMbIE B NEPUOL BereTauumn pacteHuin, nokasanu, 4to B 2012 r. yxe
B koHue Il gekaabl nong puTodTOPO3 4OCTUM ANUPUTOTUNHOIO YPOBHSA (60-
nee 50 %) Ha Taknx copTax kapTodens, kak Ynagap, OenedwvH, HenTtyH, [Qu-
Ha, ABap, bpus, Oagunccen, KpuHnua, AHka, 3apHuua (pMcyHoK 2) npy cTenexHmn
nx nopaxeHus ot 56 1o 80 %.
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PucyHok 1 — BapbnpoBaHue ruapoTepMUYECKMX YCIOBUIA NponspacTaHua_
kapTochens B nepuos MHTEHCUBHOIO PocTa GOTBbLI - OKOHYaHMe NPUPOCTa Kny6GHen

(no gaHHbIM MeTeocTaHUuK PYT «MHCTUTYT 3aWwmThbl pacTEHUNY,
ar. NMpunyku, MMHCK1I panoH)

80



2012 2.

3apHuna Juna
3 1a0bITaK SIBap
AJbITUHUCT Bpus
BriTok Omcceit
ATnant Kpunnma
AKueHT
Kypasunka Yuusepcan

Jlacynak

—— | npexkana wions —&— || mraga s —&— |ll pekaga wionsa
| nekanaasrycta —%— |l eraga apcta —O— Il [praga aBcTa

2013 a.

Becnsnk wmHenryn
3ap Huna ‘ \ MHA
3nabbiTak SBap
AJbrmHHCT ' Bpus
BreiTOK = ‘ O ucceit
ATinant A’ Kpymnma
AKIEHT ’

Ky pasumka = 'Y auBep can

Jlacy Hak

—+—Ipexanavons  —®— Il mpkana mon  —4— Ill pexana vions
| pexanaasrycra —%— Il fekana asycra —e— Ill pexaga asycra

PucyHok 2 - CopToBble pasnuuus B passutum (%) dmtodToposa kaptodens
(nonesbie onbITbl, PYMN «MHCTUTYT 3aWmThbl pacTEHUNY,
eCTeCTBEHHbIN MH(EKLMOHHbIN (POH)

81



Mo ncteveHuu | gekagbl aBrycta B rpynny ¢ 3NUUTOTUMHBIM pa3BuTnem u-
TohTOPO3a AOMOMHUTESBHO K BbilLieyKa3aHHbIM BoLnn copTa Apxuaesi, Ckap0,
XKusunua, INacyHak, Mar, >)KypaBuHka, BeiTok, BecHsiHka. K okoHuaHwuto || pekagpl
aBrycta C yMepeHHblM pa3BuTnemMm bonesHun Ha 6oTBe kaptodens (40-43 %)
ocTaBanucbh nuwb copta 3pabbitak, ParHega n Cy3opbe. Mpu yueTe domtodp-
Topo3a B koHLUe |l gekaabl aBrycTta nepepn, yoopkon okasanncb nopaxeHHbIMU
Ha aNNUTOTMINHOM YPOBHE BCE N3y4YaeMble copTa (PUCYHOK 2), 0AHaKO C MEHb-
LWen MHTEHCMBHOCTLIO Bone3Hb pasBMBanack Ha copTtax ParHega, Cy3opbe,
3pabbitak n ATnaHT (58-73 %), Toraa Kak creneHb nopaxeHust octanbHbIX, 3a-
[EeNCTBOBaHHbIX B UCCrieqoBaHUAX copToB, gocturana 83-100 %.

Takas >xe 3aKOHOMEPHOCTb MO YCUITEHNIO ANUPUTOTUINHOIO passnTusa 6o-
Ne3HN Ha udyyaemblx copTax K KOHUY Beretaumm bbina xapaktepHa u ons
2013 r. (pucyHoOK 2), korga no okoH4YaHuwm lll gekaabl aBrycta B MEHbLUEN CTe-
neHn nopaxeHHbIMu (Ha 64-85 %) okasanucb Tonbko copTa ParHeaa, Cy-
30pbe, 3gabbitak u ATnaHTt. OHKM xapakTepusytoTcs BbICOKMM 6anmnom ycTon-
YMBOCTU K ouTOPTOPO3Y NNCTLEB — 7, 8, 8, 8, cooTBeTCTBEHHO [13]. Mexay
TeM, aNNOUTOTUAHOMY Pas3BUTUIO BONE3HN Ha YCTOMYMBBIX COpTax CMNoco-
OcTBYET, Kak M3BECTHO, COBMECTHOE MX BblpallMBaHUE C BOCMPUUMYUBBIMMU,
MOCKOJTbKY 3apaXXeHne MpoMCXoauT BCEW MaCcCOW MHOKYIMoMa, KOTOPYH MO-
XKET co34aTb YCMNeLIHO pa3MHOXaLWMINCA Ha HUX oomuueT P. infestans [8].

Cnepyet oTmMeTuTb, 4To ecnu B 2012 r. anndutotmen B Il aekage mnons Obi-
10 O0XBa4eHo TonbKo 37 % M3y4aemMoro copToBoro coctasa, Tos 2013 r.—-70,4
%. Cyns no pacnpefeneHnto 0CaakoB B Neprog Beretaunm kaptodenst (pucy-
HOK 1), 9TOMy cnocob6CTBOBAI TaKKe BNAXXHOCTHbIN PEXUM UIOHA-UIONSA MECSsi-
ueB. Tak, u3 aHanmsa obecrneyeHHOCTU KynbTypbl Briaro 3a cyeT OCafKoB
crnegyeT, YTO 3a NEePUOA NIOHBb-ABIyCT UX BbINarno NoYTH paBHOE KONMYECTBO B
2012 n 2013 rr. — 250,4 n 246,8 mm. OgHako OT BbiNaBLLero nx obbema Ha
nioHb 2012 r. npmuxogunocb 50,0 %, a B 2013 r. — 55,8 %, Ha uonb, cooTBe-
TCTBEHHO, - 20,51 33,1 %, 4TO He MOrTO He NOBMEeYb YCUITEHNE CTENEHM NOpa-
XKEHWS NIMCTLEB Y BO34eNblBaeMbIX COPTOB BO3OyauTenem putotoposa.

[Mpu oueHke HaKONNEHMS ypoxasi COpTamm PasnmyHbIX rPYMMn CNEenocTy Npu
aNMUTOTUM PUTOPTOPO3a HENB3SA HE OTMETUTL, YTO B OHTOrEeHe3e KapTode-
nga UMeeTcst TpY BaXkHbIX nepuoaa: nepuog pocta u popmmpoBaHusa 60TBbl,
neprog MHTEHCMBHOIO pocTa KnybHen 1 nepmnod OKOHYaHWsi MPUPOCTOB KIyo-
Hel. HecmMoTps Ha pasnuynsi B CKOPOCMENOCTU COPTOB, NEPBbLIV Nepuog npu-
xoautcsa Ha uoHb - |l gekaga wions, c Il gekagbl nions no 1l gekagy aerycta
naeT NHTEHCMBHOE HakomneHne ypoxas. [prupocT ypoxasi y cpegHepaHHuX,
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cpegHecnenbiX 1 NO3gHECNenbIX COPTOB B nepBbin nepuog - 13,5 %, 4,3 %,
4,8 %, BTopon - 71,3, 71,0, 75,0, Tpetui - 15,2 %, 20,2 %, 23,9 %, cooTBe-
TCcTBEHHO [1]. K TOMy e B Hanbonee 0TBETCTBEHHbIV Nepnog NpoayKLUMOHHO-
ro npouecca — nepuo UHTEHCUBHOIO pocTa KnybHen - ypoxan saBnaeTcs
dyHKUMen nuctoBon nnowaan [9]. O6Lelt 3aKOHOMEPHOCTLIO B HALLEM 3KC-
nepvMeHTe B YCIOBUSAX BeretaumoHHbIX ce3oHoB 2012 1 2013 rr. saBnsnoch
TO, YTO B MEPMOAbI UHTEHCUBHOIO pocTa 1 npupocTa knyoHen (Il aekaga nons
- lll pekapa aBrycra) creneHb NOpPaXKeHUs NMNCTLEB HA ECTECTBEHHOM NHJEK-
LMOHHOM ¢hoHe gocTurna y BonbLUMHCTBA COPTOB ANUMPUTOTUAHOIO YPOBHS
(6onee 50 %), 4TO NOBbILLIANO BEPOATHOCTb HM3KOW MPOOYKTMBHOCTM pacTe-
Hu. OgHako, Kak criefyeT U3 NpeAcTaBeHHbIX B Tabnuue 1 AaHHbIX, NPoaykK-
TMBHOCTb pacTeHWU kapTodens B 3aBUCMMOCTU OT copTa BapbupoBarna B
cpepHem B 2012 r. ot 556,0 no 1497,8 r/kyct, B 2013 1. — oT 262,5 no 1250,0
r/kycT. MNpun aTom B 2012 r. ans 6onbMHCTBa cOpTOB (66,7 % OT M3yyaeMbix)
XapakTepHa goctatoyHas OgQHOPOAHOCTb pacTeHW NO NPOAYKTUBHOCTK (KO-
acppuumeHT Baprauum, V % —21,3-32,2), Toraa kak B 2013 1. y 55,6 % copTo-
BOro COCTaBa pacTeHUs okasanuck B OonbLUen Mepe HEOAHOPOAHLI MO Macce
knybHen (V % - 41,2-64,7).

Mpu passuTm anucutoTm ntodToposa B 2012-2013 rr. B nepmoa dopmu-
poBaHus ypoxas, bonee ctabunbHoOM cpedHssi NPOOYKTUBHOCTb OKasanach Y
pacteHui coptoB Jlunes, OenbduH, Asap, bpus, Oauccen, Axka, Ckapb, Jlacy-
Hak, XXypaBwuHka, AkueHT, ATnaHT, 3aabbitak, 3apHuua, ParHega, Cy3opbe, Kor-
[a pasnuyne 4aHHOro nokasaTens no rogam co cHkeHneM B 2013 1. He npeBbI-
cuno 1,3 pasa. CnegoBaTternbHO, HA 3TOM OCHOBaHWMW NPaBOMEPHO YTBEPXKOATb,
YTO AaHHbBIM COPTaM CBOVCTBEHHO (B CUITY MOBbILLEHHON CMIOCOBHOCTU K B3auMo-
OENCTBUIO C MEHSIIOLLMMUCS YCIOBUAMY cpefpl) obecneymBaTth B LUMPOKOM Aua-
na3oHe arpo3KOSIONMYECKUX YCIOBUIA BbIPABHEHHOCTb NMPOAYKTUBHOCTM pacTte-
HU. CNOCOOHOCTb MOPaXEHHbIX PacTeHWU AaBaTb HOPMarbHbIN ypoxar 06-
yCrnoBrieHa o6LLedn3nonorMieckon peakTMBHOCTbI. MNocneaHss no3sonseT
pacTeHUNIO «BblOePKMBATb» MapasvTa 3a CYET akTMBM3aumM CBOEro OCHOBHOIO
oOMeHa BELLECTB M BKITFOYEHMS KOMMEHCATOPHbIX MEXaHn3MoB [16].

[nst ycTaHOBNEHMWS NPUYMH, BIIMSIIOLLUX HA MPOAYKTUBHOCTb PACTEHUN, Obl-
nn paccumTaHbl KO3 MOULNEHTBI KOPPENSALMM MEXAY HEKOTOPLIMU LIeHHBIMM
CBOWCTBaMMU, BKIOYasa YCTOMYMBOCTb copTa K onuTohTopo3y NUcTbeB (6ann
YCTOMYMBOCTM MO AAHHBLIM yupexaeHus-opurnHaTopa [13]), cteneHb nx nopa-
XEHUS Ha anuuUToTUYEcKon ctagmm 6onesHu, macca knyobHen Ha pacTeHue
(Tabnuua 2). OTpuuaTtenbHas Koppensiums yCTaHOBNEHa Mexay yCTONYMBOC-
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Tabnuua 1 — U3aMeHeHWe NPOAYKTUBHOCTU pacTeHU B 3aBUCUMOCTU OT COPTOBOM
NpUHaAnNexHoCTH npu anuduToTMn doutopToposa (monesble onbITHI,
PYN «MHCTUTYT 3aluThbl pacTeHUN», eCTeCTBEHHbIN MH(EKLNOHHLIN hOH)

Macca kny6Hen
ccp°°_K 2012 . 2013 .
Copt 3pe- r/pacteHune r/pacteHune
Ba- JIMMUTbI o Y’ JIMMUTbI o v,
HUA x % X %
min | max min | max

Ynagap 03 749,0 |440)1020)173,3| 23,1 | 525,0 | 150 | 1200 [ 250,2 | 47,6
Tlunes 03 858,0 | 360 [1520]301,4| 35,1 | 650,5 | 320 | 1510 | 306,9 | 47,2
JenbduH 03 556,0 |220(1120]203,1| 36,5 | 474,5 | 210 | 1020 | 203,0 | 42,8
Apxunges 04 790,0 [ 540 (1320]199,0| 25,2 | 410,5 | 100 | 930 [ 171,3 | 41,7
HenTtyH 04 590,0 [ 80 [1220]290,3| 49,2 | 428,0 | 210 | 900 | 167,3 | 39,1
OvHa 04 604,0 [320(1080]202,2)|53,5| 334,5 | 120 [ 580 | 117,0| 35
fAsap 04 726,5 [520(1140]204,8| 28,2 | 555,8 | 46 |1080 [ 221,9] 39,9
Bpu3s 04 769,0 380 (1100]206,9| 26,9 | 720,5 | 370 | 1230 | 238,8 | 33,1
Opwiccen 04 672,0 [320[1100]231,2| 34,4 | 540,5 | 130 | 1060 [ 223,0 | 41,2
Kpuhuua 05 863,8 [ 540 [1380]259,2| 30,0 | 534,0 | 250 | 1110 | 282,8 | 52,9
Axka 05 793,0 [ 200 [1220]222,9| 28,1 | 780,0 | 460 | 1380 [ 244,6 | 31,4
YHuBepcan 05 793,0 (480 [1200]229,6| 29,0 | 262,5 | 40 | 440 [ 109,0 | 41,5
Ckapb 05 581,0 [ 320 [ 980 | 195,6 | 33,7 | 492,5 | 80 | 980 | 2354 | 47,8
AKusuua 05 949,5 [420(1700|367,2| 38,7 | 367,5 | 140 | 590 [ 126,6 | 34,4
JlacyHak 06 755,2 [325(1355|255,1| 33,8 | 569,5 | 180 | 1290 | 319,4 | 56,1
Bnakut 06 | 1019,0 | 580 | 1550 [ 320,4 | 31,4 | 435,0 [ 150 | 680 | 162,6 | 37,4
Mar 06 853,2 [475(1390]226,7| 26,6 | 522,0 | 120 | 780 [ 174,5| 33,4
XKypasuHka [ 06 866,8 [560 [1390]200,9| 23,2 | 704,5 | 370 | 960 [ 150,3 | 21,3
AKLEHT 07 | 1055,2 | 52511620 (224,8( 21,3 | 781,5 [ 280 | 1360 | 246,6 [ 31,6
ATnaHt 07 | 1173,5 |605]1735[298,0( 25,4 | 1031,0 [ 290 | 1610 | 338,7 | 32,8
BbITok 07 746,2 [410(1085]196,3| 26,3 | 484,5 | 250 | 820 [ 158,6 | 32,7
AnbnuHucT 07 751,2 350 [ 1055]229,6 | 30,6 | 381,5 | 100 | 670 [ 167,9 | 44,0
3pabbiTak 07 | 1099,2 | 5751870 [ 353,6 | 32,2 | 1088,1 [ 200 | 3100 | 703,7 | 64,7
3apHuua 07 880,8 |445(1555]271,3| 30,8 | 679,5 | 200 | 1180 [ 295,6 | 43,5
BecHsiHka 07 793,8 [185(1830]|415,5| 52,3 | 484,0 | 190 | 1050 | 229,7 | 47,4
ParHepa 07 | 1497,8 | 750 | 2225 [ 437,0 | 29,2 | 1250,0 [ 430 | 2330 | 547,9 | 43,8
Cy3opbe 07 796,0 [450(1115]190,9| 24,0 | 686,5 | 250 | 1360 | 343,1 | 54,1

MpumeyaHune — Cpok codpeBanus: 03 — paHHuin, 04 - cpegHepaHHuii, 05 - cpeaHuii, 06 — cpeaHeno3gHuiM,
07 — no3gHun [3].
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Tabnuua 2 — KoadbdpmumneHTbl kKoppensumm Mmexxay npusHakaMym pacTeHun kaptodensi

KoadpunumeHTbl koppenaumm
Koppenupytowme npusHaku
2012r. 2013 .
YcTomumBoCTb copTa K (oUTohTOPO3Y NUCTHEB — 0758 0548
passutue dutodToposa B Il gekaay wons ’ '
YcTonumBoCcTb copTa K (oUTohTOPO3Y NIUCTLEB — 0574 0592
| passuTne butodToposa B Il Aekany aBrycra ’ ’
Macca knybHewn Ha pacTeHue — +
YCTOMYMBOCTb COPTa K (DUTOMTOPO3Y NUCTHEB +0.432 0,356
Macca knybHewn Ha pacTeHue — 0653 20,668
passutne dutodToposa B Il gekaay wons ’ ’
Macca knybHewn Ha pacTeHue — 20705 0823
pasBuTtue utodToposa B lll gekaay asrycra ! '

TbiO COpTa K hUTOPTOPO3Y NUCTLEB U pasBuTUeM dutodToposa B Il pekany
nions, a Takke B Il gekagy aBrycra; mexay Maccoun KnyoGHen Ha pacTeHue u
pa3BuTeM O0ne3Hn B yka3aHHbIE Bbllle AeKaAbl UIOMs U aBrycTa npu nepexo-
ae utodToposa B anUPUTOTUNHYIO cTaauio pa3sutusa. Cyas no AaHHbIM
Tabnuubl 2, ¢ pPOCTOM UHTEHCUBHOCTU pa3BUTUA puTohTOpO3a OTprLaTENb-
Hasi KOppPenauns Mexay Maccon KnybHen 1 cTeneHbi NOpPaXeHUs pacTeHni
ycunueanacbk. K npumepy, KoadduumneHT koppensaumm mexay maccou ky6-
Hel 1 pa3suTnem putodToposa B Il gekagy aBrycrta (CpOK NMpMypoYeH K Hau-
fornee cunbHOMY NPOSIBMEHNIO 3a00NeBaHns Ha eCTECTBEHHOM MHMEKLNOH-
HoM cpboHe B npenybopouHbIn nepuog) coctasun B 2012 r.r=-0,705, 82013 . -
r=-0,823. Kak yka3saHo Bbiwe, nmeHHo anga 2013 r. xapakrtepeH 6onee wmpo-
KuiA OXBaT COPTOBOro COCTaBa U3 N3y4aemMoro CopTUMeHTa anugutoTuen du-
TopTOpO3a Ha HavanbHon ctaguu ee passuTtus (Il gekapa asrycra).

MonoxutenbHas 3amMeTHas CBSA3b Oka3anacb Mexgy Maccomn KnybHen Ha
pacTeHne N yCTOMYMBOCTbLIO copTa K nTodTopo3y nnuctbes: B 2012 r. KOad-
duumneHT koppensaumn coctasun r=0,432, 8 2013 r. - r=0,356. Vicxoas us ato-
ro, MOXXHO KOHCTaTUpPOBaTb, YTO C MOBbILEHMEM YCTOWYMBOCTU copTa K du-
TOPTOPO3y NNCTLEB yBENUUMBAETCA Macca KnybHen Ha pacTeHue Kak ane-
MEHT COXpaHeHWs ero NpoAyKTUBHOCTM Npu nopaxeHun P. infestans.

BbisBNeHHasi 3aBUCMMOCTb COrfiacyeTcsl C TEM, YTO BOCMPUMMYMBBLIE COPTa
kapTodens (1-3 6anna no 9-6anbHon wWwKane) B ycroBusix 6naronpusitTHbIX
Ansi pa3BuTUs PUTOPTOPO3a, 3a CHET NPeXaAeBPEeMEHHOro OTMMPaHusi 6oTBbl,
TepstoT 6onee 35 % ypoxasd; ymepeHHO-BocnpummMymnBble (4-5 6annos) -
16-35 %; ymepeHHo-ycTonumBble (6-7 6annos) - 5-15 %; yctonumsble (8-9
Bannoe) - He 6onee 5 % [5].
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CpenHecopToBas NpoayKTMBHOCTb pacTeHun kaptodgens B 2012 r. cocTa-
Buna 836 r, B 2013 r.— 599 r/pacteHune. CnegoBatenbHO, NCX04s U3 nocnen-
Hero rnokasatens, Jaxe B rof MeHee GnaronpuaTHbI Ang popMmupoBaHus
Macchbl knybHen Ha pacTeHne ns3-3a 6onee MHTEHCUBHOIO pa3BnUTUst puTodTo-
po3a, NPOAYKTMBHOCTb arpobuoLieHo3a nNpy CoxpaHeHun K ybopke ryctoTbl
40-50 TbIC. pacTeHuil/ra BO3MOXHa Ha ypoBHe 24-30 T/ra 6e3 3aTpaT TeXHO-
reHHbIX pecypcoB (PYHrMUNO0B 1 Ap.) Ha 3aWwuTy KapTodens ot 6onesHu.

3akntoyeHune.Takum ob6pas3om, B Xo4e BbINOIHEHUSA UCCNELOBaHUI yCTa-
HOBIEHO, YTO copTa KapTodens 6enopycckon cenekuum no ceoum duonoru-
YeCKMM BO3MOXHOCTAM obnagatT 4OCTaTOYHbIM MOTEHUMANomM nNpoayKTUB-
HOCTW pacTeHu Npu coBnageHuy NepuofoB MakcUMarnbHOW ouTonaToreH-
HoW Harpy3ku oomuueTa Phytophthora infestans (Mont.) de Bary v Hakonne-
HUSA ypoxas knybHen. B 3aBmcMmocTu oT copTa Auanas3oH BapbMpOBaHNUS
Macchbl knyoHew B cpegHem B 2012 r. coctaBun ot 556,0 no 1497,8 r/pacte-
Hue, B 2013 r. — oT 262,5 go 1250,0 r/pacteHune. B meHsOWmMXCH yCnoBUsx
cpeabl Npy PUTOCaHUTAPHOM HaNPsXXeHHOCTU No PUTOPTOPO3Y CPeaHsS
NPOAYKTUBHOCTL Bonee cTabunbHOWM Okasanacb y pacTteHun copTtoB Jlunes,
OenbdpuH, Asap, bpus, Oguccen, Axka, Ckapb, JlacyHak, XKypaBuHka,
AkueHT, ATnaHT, 3gabbiTak, 3apHuua, ParHeaa, Cysopbe.

Macca knybHen n cTeneHb NopaxeHus pacteHun utodtoposom B Il ge-
Kagdy aBrycta (HauBbiCLLee nposiBrieHne 3aboneBaHnsa Ha eCTECTBEHHOM WH-
deKkLMoHHOM hoHe B Npeay0opoyHbI neproa) — Bbicoko (2012 r. - r=-0,705)
Unn o4eHb Bbicoko (2013 1. - r=-0,823.) oTpruaTeNbHO KOPPENATUBHBI.
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M.1. Zhukova
RUC “Institute of plant protection”

POTATO VARIETAL POTENTIAL IMPLEMENTATION IN PLANTS
PRODUCTIVITY AT LATE BLIGHT EPIPHYTOTY

Annotation. Varieties potential of domestic selection is determined on their ability to
the crops productivity implementation with late blight epiphytoty during yield formation.
Depending on the variety the tubers weight range of variation on the average has made
from 556,0 to 1497,8 g/plant in 2012 and from 262,5 to 1250,0 g/plant in 2013.

An average productivity was more stable in changing environmental conditions in the
crops varieties Lileya, Delphin, Yavar, Briz, Odissej, Yanka, Scarb, Lasunak,
Zhuravinka, Aktsent, Atlant, Zdabytak, Zarnitsa, Ragneda, Suzor’e. Correlation
dependences were found between the tubers weight and a degree of the crops damage
by late blight in the pre-harvest period.

Key words: potato, late blight, epiphytoty, productivity, tubers weight.
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H.A. JlykbsiHIOK KaHO. c.-X. H., 0oyeHm, 2. Heceux
E.B. Typyk, I'TAY, 2. FpodHO

BJIMAHUE IJIEMEHTOB TEXHOJIOT'MU HA PACNPOCTPAHEHUE
M PA3BUTUE BOJNIE3HEUN KOPHEBOW CUCTEMbI CAXAPHOMU
CBEKIbI B NEPNOA BEFETALUUU U NPU XPAHEHUU

Jama nocmynaeHua cmameu 8 pedakyuro: 12.05.2014 2.
PeyeH3zeHm: [Tonog ®.A., KGHO. C.-X. HaYK

AHHoOTauus. B cTtaTtbe npeacrtaefieHbl pe3ynbTaTtbl BIIMAHNA SITEMEHTOB TEXHOJ10-
rMn BO34enNblBaHUS CcaxapHOM CBEKIbl HA pacrnpOCTpaHeHWe U passBuTue bonesHemn
KOPHEBOW CUCTEMbI B MEPUOS, BEretauumn 1 npy XxpaHeHun. NokasaHo, 4To NpaBuiibHbIN
Bbl60p npegwecTtBeHHUKa, rm6pm,qa, C6aﬂaHCI/IpOBaHHOl7I CUCTeMbl NUTaHuA, Nnpume-
HeHune d)yHFVILI,I/I,EI,OB M HacbIWeHnA ceBoo6op0Ta, NO3BOJTIAKT YMEHbLLNTb pacnpocTpa-
HeHune KopHeeda n rHMnen KOpHennoaoB BO BpeMA Beretaumm U npu xpaHeHun.

KntoueBble cnoBa: caxapHaga cBekna, 6onesHu, KOpHee[ BCXOoO0B, rHUIN KopHen-
1040B, arpoTexHn4yeckme metoabl 60pb6b| c bonesHsamu.

BeegeHune. OnacHoCTb pacnpocTpaHeHusi rHunen kopHennoaos B Pecny6-
nvke benapycb oyeBMAHa, NOCKOMbKY NMOYBEHHO-KNMMaTU4EeCKNe 1 3KOMNoru-
Yyeckume pakTopbl ANs pasBUTKS NAaTOreHHon MMKpodriopkl BrosnHe 6naronpu-
ATHbI [4]. Ha nopaxeHune caxapHOW CBEKIbl THUNSMU KOPHENOA0B OAHOBpeE-
MEHHO BO34eNCTBYeT MHOXeCTBO (pakTopoB. [lokasaTenu, xapakrepusyo-
Wwme 3aboneBaHne, UMET BbICOKYO BapnabenbHOCTb U TPYAOEMKM B onpe-
aenexuu [3].

[ns ycnewHoro n JonroBpeMeHHoOro nogaesneHus Bo3bygutenen 6ones-
Hel KOPHEBOW CUCTEMbI CaxapHOW CBEKIbl HE06X0ANMO MPUMEHSITb KOMMIIEKC
METOLOB 3aLLM1Thl, NpeayCcMaTpUBaoLLMX CHUXEHNE YNCIIEHHOCTM NaTOreHoB
[0 OnpeaeneHHoro ypoBHSA C MMHMMAIbHbIM 3Konornyecknm yuepobom. MNpo-
BeZlEHNE KOMMIIEKCHON (MHTErPMPOBAHHON) 3aLluThl OT hUTONaTOreHoB Npes-
nonaraet yyeT 3KOMNOrM4eckux CBA3en ¢ OpYyrmMmn opraHmamamm arpobuoLie-
Ho3a. CncTeMy MHTErPUPOBAHHON 3alUMTbl CaxapHOW CBEKIIbl OT BornesHen
cnegyeT paspabaTtbiBaTb B COOTBETCTBMU C MOYBEHHO-KMMMaTUYECKUMN OCO-
DEeHHOCTAMU pernoHa, COpPTOBbIMU XapakTepuCcTUKkaMu pacTeHUA-X03su1Ha,
BMAOBBIM COCTAaBOM U YMCMEHHOCTbIO MaTOreHOB, UCMOMb3Ysi NPY 3TOM arpo-
TEXHUYECKUI, arpOXMMUYECKUI, XUMUYECKUIA U Buonornyeckmin metonbl [8].

Llenb HacTosLLEero nccnefoBaHus — U3y4mTb BIUAHUE Pa3NNYHbIX 3fIEMEH-
TOB TEXHOJIOMMM Ha pacnpocTpaHeHne 1 pa3suTue 6onesHen KOPHEBOW CUCTE-
Mbl CaxapHOW CBEKIbl B NEPUOL BEretaumm u npu XxpaHeHnm.

88



Matepuan n meToauka uccnegoBaHun. ViccnegoBaHnsi n(poBOAMIUCH B
2007-2009 rr. Ha onbITHbIX Nonax PYT «OnbiTHast Hay4YHasa cTaHLMs No caxap-
HOW CBeKmne».

lMoyBa ONBITHOrO y4acTka BbICOKOOKYNbTypPEHHasH 4ePHOBO-NoA30IMCTas
NerkocyrnMHUCTas, pa3BMBaroLLasacs Ha CYrnvHKe, NMbo cynecyaHas, pa3su-
BaloLLasicsl Ha CBSI3HOM cynecu. [MOBTOPHOCTL OnbiTa — TPEX MK LWeCTMKpaT-
Has, y4eTHasa nnowagb genadHkm — ot 13,5 go 40,5 M2,

Mocne ybopkn npeaLwecTByOWMX KynbTyp, NPU OTpacTaHUM MHOTOMETHMX
COpHSIKOB NpoBoaunacek obpaboTka repbuunaom PayHaan, 36% B.p. 6,0 n/ra.
OceHbto BHOCUITM hOoChOpHbIE (aMMOHN3MPOBaHHLIN cynepdocdaT) 2,7 wramn
KanumHble (xnopuctbin kanun) 3,0 u/ra ygobpeHus, Bcnawka Ha rnyouHy
20-22cm. AsoTHble yaobpenus (KAC-30) 4 u/ra - BeCHOW Nof NpeanoceBHY0
06paboTKy MoYBbI NOMHON A030M. [OCeB - CeAnKom TOYHOro BbiceBa «Meka-3»,
Hopma BbiceBa 1,3 n. eq./ra. BHeceHue repbuumnaos — B Tpu cpoka: (BULIEMNC
rapaHT, K.O 1,0 n/ra + lNontukc 70% «k.c. 1,2 n/ra). MMKpoaneMeHTbl BHOCUNN
OBYKpaTHO, B (hady CMblkaHus mexaypaanin n yepes 30 cyTok, yHrmumnabl —
npu NOSIBNEHUN NEPBbIX MPU3HAKOB Liepkocnopo3a. Ha npoTspkeHun BereTaum-
OHHOrO Nnepuoaa NPoBOAUIUCL HEOOXOoAUMbIE YHEThl U HAbMOEHUS.

YBopKa MexaHM3NpoBaHHasa — TPEXPSOHbIM CBEKITOYBOPOYHBIM KOMBaNHOM
C nocneayoLer py4Hon JO0UMCTKON. AHANU3 TEXHONOTMYECKUX Ka4ecTB — Ha
aBTOMaTN4eCcKOn NHuM “BeHema” cornacHo obLenprHATLEIM METOAMKAM.

OT60p Npob 1 onpeneneHne CTeneHy NopaXKeH1s pacTeHWI CaxapHOW CBEK-
Nnbl KOPHEEOM B MOJEBLIX YCIOBUSAX OCYLLECTBAANCS MO LKane XOoBaHCKOM
K.H., 1985 [9]. Pac4éT nokasaTenen pacnpoCcTpaHEHHOCTU 1 pa3BUTUSI KOPHee-
4a npounssoguncs no obenpuHaTeiM B doutonatonorun doopmynam [10].

YyeT GonesHel KOPHENNOAOB B Nepuof Beretaumm — nytem nogcyeta
DOOMbHbIX KOPHENMOAOB C KAXA0W OENsiHKM BO BpeMs yoopku onbiToB (no 20
KopHennogos) [5].

CTteneHb pa3BUTUsi THUNEWN KOPHEMTOA0B y4MTbIBanach no wkare LlesyeH-
ko B.H., 1939 [11].

Pe3ynbTaTbl M nx o6cyxkaeHue. CokpalleHne CpoKoB BO3BpaTa caxapHou
CBEKIIbl Ha MpPeXHee MEeCTO NPUBOAUT K YBENUYEHMIO 3apaXKeHNsi NOYBbl BO3-
OyauTensMu rHunen KOpPHeNoAoB, YTO B CBOK odepenb YBENUYMBAET pUCK
nosiBneHns bonesHen, yCroXHAET 1 yaopoxaeT OyayLime Mepbl 3aLUnThbI.

Bnepeble B Benapycu 6bina npoBegeHa OLeHKa BIUSAHUS HACbILLEHWS ce-
BOOBGOpOTa caxapHOW CBEKION Ha pa3BuTre 6onesHer KOPHEBOW CUCTEMBI BO
BpeMs Beretaumu. B pesynbTrate 6bIn0 yCTaHOBMEHO, YTO CBekKMa, KoTopas
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Ta6nuua 1 - BnusiHne cteneHu HacblWweHUs ceBOob6opoTa caxapHOW CBEKIoM Ha
pacnpocTpaHeHHOCTb FHUIen KOpHeNNoAoB B nepuop Beretaumu, 2007-2009 rr.

KopHeen Bone3Hu KopHennoaos
Bapuatt P, % =% P, % %
Hacbiwenne 10 % 24,5 - 29,1 -
Hacbiwenve 20 % 25,2 +2,9 22,1 -24.1
Hacbiwenne 30 % 41,9 +71,1 20,8 -28,9

BblpaLLmBanack B ceBoobopoTe ¢ 30%-M HacbiweHreM, bornbLue nopakanach
KOpHeeaoM, YeM pacTeHus1, rae HacblLLeHNe ceBOOOOpPOTa CaxapHOW CBEKION
coctaBnsano 20 % n 10 % (Tabnuua 1).

PacnpoctpaHeHue 6onesHen KOpHENNo4oB B Nepuoa Beretaunm npu
30%-Mm HacbIWeHn ceBoobopoTa caxapHOW CBEKMOM K MOMEHTY YOOPKM B ro-
bl ccnenoBaHuii ObINo MeHbLUEe. OTO CBA3AHO C TEM, YTO BCXOAbI, CUITbHO
nopaxeHHble KOpHeeAoM, nornbatoT, a crnabo nopakeHHbIe pacTeHNsi CBEKbI
BbPKMBAKT, HO OCTAKTCA MHPMUUPOBAHHLIMU Pa3nMYHbIMK NaToreHamu, Ko-
TOpble CTAHOBATCHA BMOCNEACTBUN BO3OYANTENAMM THUMEN KOPHENo40B
CBEKIbl BO BpeMs BeretaLuu.

Bnaropgaps npaBunbHOMY NOABOPY NPeALleCTBEHHMKA MOXHO 3HaYUTENb-
HO OrpaHMyYnTb BPEOOHOCHOCTb FHMUMEN KOPHEMMOAOB. Tak Kak npu cMeHe
KynbTyp, HE UMELUX OBLLMX NaTOreHoB, MpeoTBpaLLaeTCs HakoneHne na-
pasUTUYECKNX MUKPOOPraHM3MoB B noyBe. MOHOKyNbTypa caxapHow CBEKIbI
NPUBOOUT K 3HAYNTENBHOMY YBENUYEHWIO BPEOOHOCHOCTM BonesHen KopHe-
BOW CMCTeMbI BO Bpems Beretauun. CunoHoe pa3suTue 3abonesaHns MoxeT
HabnogaTbCs Takke nocrne TakMx NpefLecTBEHHUKOB, KakK KyKypy3a, ropox,
noLepHa n kapTodens.

B Pecnybnuke Benapycb Hamu Bnepsble BbIN0 OLEeHEHO BMSHUE npeaLuec-
TBEHHVKa Ha pacnpocTpaHeHne 1 pa3BuTue KopHeega. [py nposegeHm onbl-
TOB ObIS0 BbISIBIIEHO, YTO XyALUNM AF1S1 CAXapHOW CBEKIIbl IBMSIETCS 3BEHbS Ce-
BoOGOpOTa ropox — kapTodernb 1 KapTodenb — 031Mas MeHnLa, rae B Teve-
HVe 2-X NneT Habnoganachb ycTonunsasi TeHOEHLUUS B pocTe 3aboneBaHust.

[aHHble BapaHTbl UMEeNU MEeHbLUNA NPOLEHT FHUITbIX KOPHENOAO0B (3BEHO
ropox - kaptodens 14,5 %, kaptodens - o3umasd nwexuua 16,1 %), 4to noa-
TBEpPXAAET NpeablayLLmin BbIBOS, O CBA3WN KOpHeeaa W THUMEN KOPHENsoaoB
caxapHoW CBeKrbl B nepuog Beretauuu (Tabnuua 2).

Takum obpasom, perynmpoBaHue PyHrMcTaTM4eckon akTMBHOCTU MOYBbI
nyTeM NpaBuUIIbHOTO BbiOOpa NpeaLecTBEHHNKA MMEET MPaKTUYeCcKoe 3Have-
HWe B orpaHnyeHnmn 6onesHen KOPHENOA0B CaxapHON CBEKITbI BO BpEMS Be-
retauumu.
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Ta6nuua 2 — Bnusinne npeALwecTBeHHUKa Ha pa3BUTUE U pacnpoOCTPaHEeHHOCTb
rHUNen KoOpHenoAoB CBeknbl B nepuop Beretaumm, 2007-2008 rr.

KopHeep PacnpocTpaHeH-
3 % % HOCTb 6one3Hemn
BEHO pacnpocTpaHeHHOCTb, % pasBuTue, % KOpHennognos. , %

ceBoobopoTa

cpen- cpea- cpea-
2007 | 2008 nee | 2007 2008 Hee 2007 | 2008 |~/ oo

ropox-niueHnua 34,7 24,8 29,8 17,01 9,0 13,0 | 28,0 7,9 18,0

nweHuua-

kapTodens 389 | 267 328 | 138 119 [ 128 | 255 | 11,1 | 183
ropox-kaptocens | 46,8 31,1 38,9 21,0 153 | 181 | 247 | 44 14,5
KapTodenb-

OueHuua 46,2 34,4 40,3 212 | 16,4 | 188 | 275 | 4,6 16,1

KneBep-niieHnua 341 27,8 30,9 16,4 | 13,3 | 14,9 | 23,3 51 14,2

B nocnegHue rogbl 6onblioe 3HavyeHre npugaeTca nogdopy BbICOKOMPO-
OYKTMBHbIX TMOpMAOB caxapHOM CBEKbl, Aernas yrnop Ha yCTOMYMBOCTb K 60-
Ne3HsIM U Ka4yeCTBO CBEKINOBUYHOTO Chipbs [1]. YCTOMUYMBOCTb MNK TONepaH-
THOCTb CaxapHOW CBEKIbl ABMSETCS CaMbiM HaAeXHbIM crnocobom 6opbbbl C
BonesHsiMu KOpHENNoAoB. TonepaHTHbIE K THUMSIM KOPHENIOA0B copTa U rmb-
puabl caxapHow CBeKIbl Ha (PoHe cpefHen 3apaxXeHHOCTU y4acTka UHEKL M-
amMu gatoT npubasky ypoxas 4o 8 T/ra. BeipawwmBaHme Takmx rmépungos no3so-
NSIeT KOHTPONMpOBaTh pa3BuTve OonesHen n TeM cambiM NpeaoTBpalLaeT
cepbesHble 3KOHOMUYECKME noTepu ypoxas [5].

'MBpuapl 1 copTa caxapHOW CBEKMbl, panoHNpoBaHHble B Pecnybnuvke be-
napycb, paHblle He OLleHMBaNMCb Ha YCTOMYMBOCTb K MOSICKOBOM MapLue. B
pes3ynbTaTte NpoBeAeHNsi HAMU TakoW OLEHKN MMBpUaLI MOXHO YCMOBHO pas-
OenvTtb Ha 4 rpynnbl:

1. YyBcTBUTENDBHBIE - 6ann yctonumnsoctn > 0,8;

2. CpegHeuvyBCTBUTENbBHbIE - Oann yctonumeoctn 0,8 - 1,2;

3. CpeaHeycTonumsble - 6ann yctonymsoctn 1,2 - 1,6;

4. YcTonumBsble - 6ann yctonumsoctn < 1,6.

Mpu npoBeneHMM nccnegoBaHuii 6bIN0 yCTaHOBMNEHO, YTO MMbpuabl: Muc-
cucunun, MangapuH, Mimnepuan, bopyta, Bakkapa, 3ones, KaHboH, HeHcwy,
Mapc, HacBmxcki - 2 ob6naganu BbICOKOW YCTOMUYNBOCTLIO K 60ne3Hu. Y rubpu-
noB KeeaTta, BO-69, Apakcusi, KoptuHa, BeHTtypa, Kpuctann, CcuHke, Kobpa
YCTOMYMBOCTb K MOSICKOBOW napLue Obina Boille cpegHen, Hanbonee 4yBCTBU-
TenbHbIMK ObinM AngoHa, Cannuvua, MmnakTt, xakeTta, OkBrMHOKC, KoHcyan-
na, 3asuwwa, 3Bpuka (pucyHok 1).
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Muccucunm
MaHaapWH
HMmnepuan

BopyTa
Bakkapa
3onen
KaHeoH
Mapc
Burfen
Hercwn
HACBiHCH 2
KasuHo
Meanoc
dnopaTta
ApbicA
BO 69
Hporogua
KopTrHa
Aparcua
KeeaTa
BenTypa
Hpuctann
Berac
CdHHRC
HoBpa
Moayc
HopeHa
Axar
Anuca
HKnapwHa
MuccHaH
reopruHa
ApaaH
Aguna
Ypazu
BuHueHT
CykpeTa
Tpasuata
Kawnnep
TewHro
MaHaH
Rasccuka
IBpUKE
33EMwWwa
Koncyenna
SHEMHOKC
ArakeTa
MmnakT
Canavua
AngoHa
CuneEaHa

0 0,5 1 1,5 2 2,5 3

PucyHok 1 - Bann yctonunBocTu ru6puaoB caxapHoOW CBeKIibl K THUMSIM
KopHennoaoB B nepuop Beretauum (2007 - 2010rr)

Heobxoaumo oTMETUTb, YTO COPTOBAs YCTOMUYMBOCTL K BONE3Hn siBnsieTcs
[0CTaTo4HO CTabubHBIM NPU3HAKOM, YTO NO3BOJISIET C BbICOKOW BEPOSTHOC-
Tht0 NPOU3BOAUTE NPaBUIbHLI BIOOP rMbpuaa B 3aBMCMMOCTM OT pucka pas-
BUTUSA BOMesHu.

B 2007-2008 rr. Bnepsble B benapycu Hamu Obinn npoBefeHbl nccnegoBa-
HUSI MO N3YYEHUIO BIIUSIHUSI MUKPOINIEMEHTOB Ha pacnpoCTpaHeHne rHUNewn
KOpHEeNnnoaoB.

Mpu npoBegeHun onbiTa Obina NOATBEPXKAEHA POSfb MUKPOINIEMEHTOB B
CHUXXEHUM pacnpoCcTpaHeHnsi THUNEN KOPHENMOoA0B. YCTaHOBMEHO, YTO Npu-
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Ta6nuua 3 — BnusaHvne HeKOpHeBOW NOAKOPMKM Ha ypoXKaWi, TeXHONormyeckue
KayecTBa M pacnpocTpaHeHHOCTb Gore3Hel KOPHeNNoAoB caxapHOW CBEKNbI,
2007-2008rr.

Ypoxaii- +K C?dxca_- Bbixoa Pf.‘;':.’:fég?,a' +K
BapuaHTt HOCTb, | KOHTpO- TgCTb caxapa, | oo Kop- KOH-
T/ra no o, ’ T/ra Hennonos, % | TPOMO
KoHTponb 65.3 - 18,2 12,6 20,1 -
Monunkom «Ceekna 1» +
Monukom «Caekna 2» 68.8 +3,5 18,6 13,3 8,2 -11,9
Bacdonuap 68.0 +2.7 18,3 13,0 16,5 -3,6
HCPys 3,5 0,4 0,7

MeHeHne coneBbix cocTaBoB [Monnkom Ceekna-1 u Monukom Ceekna-2 obec-
nevynBaeT CHUXEHME pacnpocTpaHeHns rimnen kopHennonos ¢ 20,1% B KOH-
Tpone o 8,2%, a B BapuaHTax ¢ npuMeHeHnem npenaparta bacgonuap (xe-
natHasi dpopma) — 8o 16,5%.

HeobxoaumMo 0TMEeTUTb, YTO AaHHas TEHOAEHLUUS B UCCMeaoBaHUSAX Npocrie-
XunBanacb €XerogHo, He3aBUCUMO OT KIMMATUYECKUX YCIOBUN N CTEMEHNU
pa3BuTMSA BoNe3Hen KOPHENIOA0B CaxapHOW CBEKIbl BO BPEMS Beretauum.

BonesHn nuctoBoro annaparta B pasfiMyHOM CTEMEHU CMOCOOHbI CHU3UTb
WMMYHUTET pacTeHWsi, TEM CaMbiM CMPOBOLIMPOBAaTL pa3BUTUE U pacnpocTpa-
HeHne 6ones3Hel KOPHEBOW CUCTEMbI CaxapHOW CBeKIbl. Takum obpasom, 3a-
LMTa NIMCTOBOrO annapaTa onocpeaoBaHHO UM NPSIMO MOXET BNUATL Ha pac-
npocTpaHeHne 6onesHen KOPHEBOW CUCTEMBI.

O6paboTka caxapHOW CBeKITbl (PyHrMUMAAMN OKa3biBaET MOSIOKUTENBHOE
BIIMSIHME HA COXPaHHOCTb KOPHEMNOA4OB, COKpaLlaeT NoTEPU OT KaraTHOW rHK-
nn, NOBbILLAET OXUOaeMbln BbiIxof caxapa. lNpumeHeHne yHrmumMaoB — Bax-
HbI pe3epB NOBbILLEHNSI NPOAYKTUBHOCTM M COXPAHHOCTU CaxapHOW CBEKIbI,
a Takxke ynyylleHns TEXHONOMMYEeCKUX KavyeCcTB KOPHENNOAOB, Kak nocne
ybopkn, Tak 1 nocne AnMTenbHOro xpaHexus [7].

B cBs13n ¢ 3TMM, BO3HMKITA HEOOXOAUMOCTb B NPOBEAEHMMN UCCIIEA0BaHWUIA B
[aHHOM HanpaBreHnn 1 pa3paboTke Gonee CoBepLUEHHbIX 3aLLMUTHBLIX Mepor-
pUATUR.

Mpun M3yyeHUn BAUAHUSA NPUMEHEHNst PyHrMUMaoB NPOTUB LLepKOCnopo3a
Ha pacnpocTpaHeHne 6onesHel KOPHENNoa4oOB caxapHOW CBEKIbl BO BpeMst
BereTaumm 6bino yctaHoBneHo, Yto pyHrmumabl Mmnakt, CK, Pekc YO, CKn
Abakyc, CK cnocobCTBYIOT CHMKEHMIO pacnpocTpaHeHns 6onesHer KopHen-
nooB BO Bpems Beretauumn Ha 55 %, 60 % 1 40 % cooTBeTCTBEHHO. PyHrMUMA
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Heposan, CK BNusHMs Ha pacnpocTpaHeHne rHnnem KOPHENIo40B He okasar.
HaHHasa TeHgeHums npocnexunsaetcs B 2007 1 2008 rogax (tabnuua 4).

B 2009 roay, korga oTMeyanochb annUTOTUNHOE pa3BUTMNE Kak LiepKOCMO-
po3a, TaK 1 MOSICKOBOW NapLuu, XuMuyeckme obpaboTku byHrimumngamm Ha Ync-
NeHHOCTb 3ab0neBaHns KOPHEBOW CUCTEMbI BIIUSTHUSA HE OKasanw.

3apaxas pacTteHus B none, Bo3byanteny 6onesHen KopHenno4os nonaja-
I0T B KaraThbl, BbI3blBasi Apyroe ornacHoe 3aboneBaHne — KaraTHyo rHWMb.

B BO3HWKHOBEHUW Y PaA3BUTUMN KaraTHOW FHWMAWM KOPHEMNIOAOB NpYHUMaeT
y4yacTue CnoxXHbI komnnekc rpnbos n 6akrepun (6onee 150 Buaos). OcHoB-
HOe 3HaYeHue NpuHaanexuT rpubam, bakTepuy MeHee akTVMBHbI U BbICTYNaKT
Kak BTopu4dHble Bo3byantenu. OgHako B criydyae notepu KopHennogamu
YCTOMYMBOCTY (NOAMOpPaxmBaHue), 6akTeprosbl, Yale CTaHOBATCA NCTOYHU-
KOM NMepBUYHON NHEKLNN.

CocTaB B0o30OyaguTenen karatHOW rHUMM U3MEHSIETCS B 3aBUCMMOCTU OT
BHELLHUX KNMMaTUYECKUX YCITOBUI, YCITOBUI XPaHEHWsI B Karatax, arpoTexHu-
Ky BOo3aenblBaHus. ViccrneqoBaHusaMy yCTaHOBMEHO, YTO Hanbonee akTBHbI-
MU BO3OyouTENAMM KaraTHOW FHUIN CaxapHOW CBEKIbl ABNSATCS rpubbl
Botritis cinerea Pers., Fusarium spp., Phoma betae Fr., MeHee akTUBHbI -
Aspergillus spp., Penicillium spp., Rhizopus nigricans Ehrenb., Mucor spp.,
Alternaria alternata Keissl v gp.

B 2008-2010 rr. n3y4anacb yCTON4MBOCTb rMOPUO0B CaxapHOW CBEKbI K Ka-
ratHon rHnnu. Mpu npoBegeHNM OLEHKN TMBPUALI MOXHO YCIIOBHO pasgenvTb
Ha 4 rpynnbl:

1. YyBcTBUTENBHBIE - Bann yctonunsoctn > 0,8;

2. CpefgHevyBcTBUTENBHbIE - 6ann yctonumsoctn 0,8 - 1,2;

3. CpegHeycTonumBble - 6ann yctonumsoctn 1,2 - 1,6;

Ta6nuua 4 - BnusiHne o6paboTkn NoceBOB caxapHOW cBeKNbl hyHruuMaammn Ha pac-
npocTpaHeHue Gorne3Hen KOPHENIIOAOB caxapHOM CBekIbl BO BpeMsl Beretauum

PacnpocTtpaHeHHOCTb rHunen

Pa3ButHe uepkocnoposa, % KOPHENSI0A40B caXxapHOM CBeKIbl
BapuaHT BO Bpems Beretauuu, %
2007- | 4, 2007- | =+,
2007 | 2008 | 2009 2009 % 2007 | 2008 | 2009 2009 o,
KoHTponb 64,0 | 325 [ 579 | 51,5 - 5,1 1,9 | 676 [ 249 -

WmnakTt 0.5 n/ra 179) 88 [462 | 243 | 272 | 30 | 03 [626 ] 220 [-11.7
Pekc IYOO6n/ra | 88 | 88 | 394 ]| 190 | 325 24 | 03 | 685 | 23,7 | -49
Abakyc 0,6 nira 31,7| 86 |431| 278 [237| 38 | 05 | 721 | 255 | +24
[eposan 0,6 nira 140) 70 [ 375] 19,56 | 320 6,5 1,2 1666 | 248 | -04
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4. YctonumBble - 6ann yctonumsoctu < 1,6.

B pesynbTaTe y4eTOB BblAeNeHbl rndpuabl CpeaHEeYCTONYMBLIE K KaraTHON
rHunu: Mmnakr, Keeata, Axat, MangapwvH, JopeHa, KpoHa, Cannuua, Muccu-
cunn. Mvbpuabl Anuca, HeHewn, Knapuna, Kocmesi, Mapc, BuHueHT, ArHums,
Apakcus, Kpuctann cunbHO nopaxkatoTcsl KaraTHOW THUIbIO, B CBSA3M C YeM, 3a-
Knagka ux B karaTbl ANIUTENBbHOrO XpaHeHns He LenecoobpasHa (PUCYHOK 2).

BeHTypa
UmnauT

KesaTta
TeuHro
Axar
MaHaapwvH
JopeHa
KpoHa
Cannuua
Mwuccucnnm
bakkapa
BopyTa
3oneq
®nopara
KaHboH
Mmnepuan
AngoHa
Apbica
Maonyc
lenunoc
Kpuctann
Apauxcua
ArHWA
BuHLEHT
Mapc
Kocmen
KnapuHa
HeHcu
Anuca

BO 69

0 0,5 1 1,5 2 2,5

PucyHok 2 — Bann yctonuMBocTu ru6puaoB caxapHoOM CBeKJbl K KaraTHOW FHUNum
2008-2010 rr.
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YunTblBas TOT YaKT, YTO KaraTHas rHUIb BbI3bIBAETCH KOMMIIEKCOM MUKPO-
OpraHn3mMoB, BblAenuTb rMbpuabl, nMeoLmne cTabunbHy0 YCTOMYMBOCTb MO
rogam A4oCTaToOYHO CIOXHO.

Brepsble B benapycu 6bina nposeAeHa oLeHKa BANSHUA MUKPOINIEMEHTOB
Ha pa3BuTUE KaraTHOM rHunu. B pesynbTaTe uccnegoBaHuii yCTaHOBIIEHO, YTO
NPUMEHeHVe MUKPO3NIEMEHTOB B Nepuos Beretaumm, kak B 2007, Tak n 8 2009
rogax CHWXano passuTue KaraTHOWM rHunu. Mpuyem npumeHeHne cocTaBoB
«Csekna» obecneunno bonee BbICOKYI COXPaHHOCTb, B CpaBHeHUN ¢ bacdo-
nnap +3,6% (Tabnuua 5).

BrnvsHma MMKpOanemMeHTOB Ha M3MEHEHNe TEXHONOMMYECKMX nokasarenem
NpU XpaHeHUn He YCTaHOBIEHO.

lMpoBeneHa oueHka KopHennogoB obpaboTaHHbIX B nepuo Beretaumm
dyHrMuMaamMm Ha Ka4yecTBO XpaHeHUs U pasBuTMe KaraTHoW rHunu. o pe-
3ynbTaTtam UccneaoBaHui YCTaHOBMEHO, YTO B roAbl C yMEPEHHbIM pPa3BUTK-
€M LiepKoCcnopo3a NonoXuTensHOro BNAHUSA pyHrimumaHbIx o6paboTok Ha Ka-
4YeCTBO XpPaHEHWS KOPHEMMOA0B He YCTAHOBMEHO, a B OTAENbHbIX BapnaHTax
(MmnakT, Pekc AYO) B 2008 rogy oTMeyeHa TeHAEHUUSA pocTa pa3Butusi 6o-
nesHn. B 2009 r. npu npumeHenun dyHrnumaos Mmnakt, CK n Pekc YO, CK
OTMeYeHa TEeHAEHUMSA K CHDKEHWIO PasBUTUSA U pacnpoCTPaHeHUs KaraTHoOW

Tabnuua 5 — BnuaHme o6paboTkM MUKPO3NeMeHTaMM Ha Ka4yeCcTBO KOpPHennoaoB
npw xpaHeHuu (2007, 2009 r.)

KaratHas raunb | Caxapmc- CoaepxaHue, MMOrb/Kr
BapuanTt o - _
P, % R,% TOCTb, % | kanuit | Hatpuit | anbda-asor
KoHTpornb 89,4 32,3 19,4 70,3 6,4 13,3
CocrtaB «Cseknay 90,8 21,5 19,3 73,6 7,2 12,2
bacdonnap 88,2 241 18,7 70,2 7,3 12,8

Mpumeyanwue - P - pacnpocTpaHeHHoCTb 6onesHu, R - passuTue 6onesHu.

Ta6bnuua 6 — BnusiHne o6paboTku hyHrMunaaMmm Ha Ka4ecTBO KOPHENNo[oB Npu
XpaHeHuu (2009-2010 rr.)

KaraTtHasi rHunb Caxapwmc- CopepxaHue, MMOJb/Kr
BapwuaHTt o — —
P, % R,% TOCTh, % Kanum HaTpWii anbga-a3or
KoHTponb 60,0 8,3 16,8 51,5 5,1 18,6
ViMnakT 60,0 9,1 16,9 51,6 53 18,1
Pekc IYO 60,0 9,2 16,9 50,0 5,0 18,7
Abakyc 55,5 8,1 17,1 51,7 4,8 16,6

MpumeyaHue - P - pacnpoctpaHeHHocTb 6onesHun, R - pa3suTme GonesHu.
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rHMnn. Hambonbluee ee CHKeHNe NpounsoLuso B BapmaHTe ¢ Anbto Cynep, K3.
B cpegHem 3a oBa roga vccnegoBaHW He BbISIBNEHO BIUSAHUS OYHIMUMAHBIX
06paboToK Ha pasBUTME U pacnpoCcTpaHeHne KaraTHoW rHinu (tTabnuua 6).

BnnsiHua dpyHrmumaHeix o6paboTok Ha n3MeHeHNe TEXHONMOMMYECKNX NMoKa-
3aTenen Npy XpaHeHUN He YCTaHOBIEHO.

BbiBoAbIl. TakuMm 06pa3om, OCHOBHbLIM HamnpaBeHMeM, CHUKaOLWMM YUC-
FNEeHHOCTb FrHUNEen KOPHENOA4O0B B Nepuog, Beretauum, Asnsetcs cobnogeHme
arpoTeXHUYECKNX NMPUEMOB BO3aenNbiBaHMsA cBeknbl. K Hanbonee 3HauyumbiM
OTHOCATCSA: HacklLeHne ceBoobopoTa caxapHon ceekron He 6onee 20%, Bbl-
©op 3BeHa ceBoobopoTa (3epHOO60OOOBLIE — 03UMbIE); cbanaHCUpoBaHHOE
BHECEHWE yA0OpEeHUiA, B TOM YMCIE MUKPOITIEMEHTOB.

[ns perMoHoB C BbICOKMM PUCKOM pa3BUTUSA NOSCKOBOMW NapLim Heobxoam-
MO Mcnonb3oBaTth rmMbpuabl ycronumeble (Muccmnennu, MaHgapuvH, imnepwuan,
BopyTa, Bakkapa, 3ones, KaHboH, HeHcn, Mapc, HecBuxckuii-2) nnm tone-
paHTHbIE K AaHHon bone3Hun (benopycckas ogHocemsaHHasn-69, Apakcusi, Ben-
Typa, Kpncrann, CouHke, Kobpa).

B roabl annnToTMN N yMEpEHHOTO pa3BUTUS LLEPKOCMOPO3a, Kak MpUeM no-
BbILLIEHUS UMMYHMTETA K BONE3HsIM KOPHEBOW CUCTEMbI pekoMeHayeTcsl 06-
paboTka yHrmumgamu. B rogbl anudmntoTm 6onesHen KOpHEBOW CUCTEMbI
obpaboTka pyHrMumgamm HelenecoobpasHa.

C uenbto NpodunakTuKM pasBnTUS KaraTHOW rTHANM B NEPUOL BereTaumm He-
06Xx0aMMO NPOBOANTE BHEKOPHEBBIE MOAKOPMKM MUKPO3NieMeHTaMm (COCTaBbI
Monukom «CBekna» v ap.), a Takke B rogbl aNMUTOTUM NNCTOBLIX BoNe3Heln —
dyHrMumgamu. C Lenblo CHWKEHNUS pasBUTUSt KaraTHOW THUMW Ha AnvTenbHoe
XpaHeHne HeobXoAMMO 3aknaabiBaTb rMOpUabI YCTOMUMBLIE K JAHHOW O0ne3Hn
(BeHtypa, Mimnakt, AxaT, MaHgapwvH, Cannuua, Muccucunn).
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E.V. Turuk, Grodno State Agrarian University

TECHNOLOGY ELEMENTS INFLUENCE ON SUGAR BEET ROOT
SYSTEM DISEASES DEVELOPMENT AND OCCURRENCE DURING
VEGETATION AND STORAGE

Annatation. The article presents the results of influence of elements of technology
of cultivation of sugar beet on the spread and development of diseases of root system
during vegetation period and at storage. It is shown that the correct choice of the
predecessor, the hybrid, the balanced power supply fys’[em, the use of fungicides and
saturation of crop rotation allow to reduce the spread of the Black Leg and root crop rots
during vegetation and at storage.

Key words: sugar beet, diseases, Black leg shoots, root rots, agrotechnical
methods of fight against diseases.
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A.B. MapyeHko
Benouepkoeckuli HayuoHabHbIU agpapHbIlU yHU8epcumem, YKpauHa

FTEOMPA®UYECKUA AHATNIN3 PACIMPOCTPAHEHUA
ALTERNARIA ZINNIAE

Jama nocmynneHus cmameu 8 pedakyutro: 08.05.2014
PeyeH3zeHmeol: byea C.®., npogeccop

AHHoTaums. MpeacTtaeneH reorpaduryecknii aHann3 pacnpocTpaHeHs Bo30yam-
Tenda A. zinniae Ha UBETOYHO-AEKOPATUBHbIX PACTEHMAX. YCTaHOBMNEH TUMN pacnpoc-
TpaHeHwus rpuba, KoopanHaThl reorpad4ecknx LLeHTPOB pacnpoCTpaHeHus, KnuMmaTu-
Yyeckme 30Hbl BnaronpusiTHbIe AN ero pasBuTuS.

KnioueBble cnoBa: Alternaria zinniae, pacnpocTpaHeHue, reorpadmyeckuin aHa-
13, LUBETOYHO-AEKOPaTUBHbIE pacTeHUS.

BBepeHue. pnb A. zinniae — LUNPOKO CneLmanma3npoBaHbIin BO30yanTensb,
BUSABMEH Ha 17 BMAax OAHOMETHUX LBETOYHO-AEKOPATUBHbBIX paCTEHUSIX-XO-
3aeBax U3 cemencTtB Asteraceae, Balsaminaceae, Papaveraceae,
Scrophulariaceae, Begoniaceae, Brassicaceae, Balsaminaceae. Bug A.
zZinniae BbISIBNEH Ha OOHONETHUX LBETOYHO-AEeKOPATUBHbIX PacTeHUsX:
Ageratum conyzoides [14, 10], Coreopsis tinctoria. Calendula officinalis [19],
Cosmos bipinnatus [15, 19,17], Dahlia variabilis [20], Gaillardia picta,
Impatiens sp. [15], Helianthus annuus [14, 15, 6, 5, 18, 22], Callistephus
chinensis [16], Zinnia elegans[4, 6, 12,13, 14, 20], Zinnia haageana [9, 2, 8],
Tagetes erectas [15, 14, 13, 12], Tagetes patula [10], Tagetes sp. [21].

pub A. zinniae 6bin BbiAENEH U3 NUCTLEB Zinnia [24], N3 nopa)KeHHbIX NNc-
TbeB, cTebnsA, nenecTkoB couBeTun Zinnia elegans, Tagetes erecta [26, 28,
29], cemsH Z. elegans [30]. MaHHmGan (2011) yka3biBaeT OCHOBHbIE CUMMNTO-
Mbl MOpaXeHWs1 pacTeHun Bo3byautenem A. zinniae — oKpyrnble Unm Henpa-
BUMbHOW (DOPMbI HEKPYMHbIE (5-7 MM), CHaYana cBeTrble, 3aTeM KOPUYHEBbIE
U CEPO-KOPUYHEBBIE MSATHA HA NIUCTbSX LIUHHWUW, OKPY>KEHHbIE LUMPOKOW Nyp-
nypHou kammon [24]. Mo pesynbTaTam Hawwmx HabNOAEHUA OCHOBHBLIM MpK-
3HaKOM arnbTepHapuo3a Ha LIBETOYHO-OEKOPaTUBHbLIX PACTEHUSIX B YCIOBUSAX
Jlecoctenn YKpauHbl BRSeTCS cyxast NIATHUCTOCTb JIMCTLEB U NTIENECTKOB CO-
uBeTuin. MNMepeble cMMNTOMbI 60ME3HN OTMEYEHBI HA CEMSIAONSAX B BUAE OKPYT-
nbIx 6ypbix (6e3 KariMbl) NATEH, KOTOpbIE MOCTENEHHO YBENUYMBAKOTCS, Ha
NUCTbSAX U nenecTkax NATHa HenpaBuibHOM opMbl. AbTepHapUO3bl, Bbl-
3BaHHble BO30yanTenem A. zinniae, Bbl3bIBalOT NPEXAEBPEMEHHOE YCbIXaHne
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NVCTBEB W NENEeCTKOB COLIBETUN, COKpaLLeHVe BereTalMoHHOro nepmoaa, 4to
CyLLeCTBEHHO CHWXaeT AeKopaTuBHble kadyecTBa KynbTyp Z. elegans, T.
erecta. Takke 0TMeYeHO, YTO pacTeHus T. erecta nopaxatTcs IMCTOBOK, B TO
BpeMms kak Z. elegans — NIMCTBEHHO - cTebenbHO-NenecTkoBon opmor 6ones-
Hu. 3aboneBaHne NPOSABNANOCH BO BCe (ha3bl Pa3BUTUSA LBETOYHbIX pacTe-
HWIA, HO MacCcOBOE pacnpocTpaHeHne Habnoganock B nepno uBeTeHus [27].

OpHoW 13 CoCTaBHbIX YacTen XxapakTepucTykv Bo3byamtenen 6onesHen pac-
TEHUI ABNSIETCS reorpadpUUecknii aHanma, oTodpakatoLLMn NCTOPUYECKOE pas-
BMTME BMAA, a4anTUBHbIE ero BO3MOXHOCTU, B NEPBYIO 0Yepeb OTHOCUTENbHO
CMeHbl knuMaTa. [1oaToMy uenb Hallero uccriegoBaHus cocTosina B TOM, YTO-
Obl Ha OCHOBE NTEpPaTYpPHbIX AaHHBIX, a Takke COBCTBEHHbLIX COOPOB onpeae-
nnTb BoTaHMKo-reorpadmyeckne parioHbl pacnpocTpaHeHns Buaa A. zinniae B
KavecTBe BO3OyAUTENSt OQHOMETHNX LIBETOYHO-AEKOPaTVMBHbBIX PACTEHN.

Pe3ynbTaTthl uccnieaoBaHuin U ux obeyxaeHue. MNatoreH A. zinniae oTme-
YeH Ha Bcex KOHTUHeHTax [3, 23]. B Poccum BbisiBneH B NpruMopckom kpae [25],
Tomckon obnactn u Pecnybnuke Agbires [24]. Tpub A. zinniae BbiSBNEH B
AscTtpun [15], ApmeHuun [16], Bpasunuu [5], BpyHen-Ldapyccanawme,
BuckoHcuHe, MaHe [8], MBuHee [10], daHuun, Hupgepnangax, Wtanum [15],
3umbabee [20], nnuHowice, Mnann [14, 15, 17], KanudopHun [4], Kenunn [14],
Kunpe, Kutae [18, 22], KoHHekTukyTe, Hbto-[xepcu, MNeHcunbeaHum, KOxxHowm
KaponuHe, KOrocnaeuu [9], Kopee [23], JlatBuun, ABcTpanuu [2], Jlueun,
Maspuvkun [12], Manasun, Manansuu [21], MeaHme [19], Hoson 3ennangum
[13], Hbto-Mopke [9], Makuctane, Kanage [15], Moptyranum, PymbiHum [6],
CeBepHoli KaponuHe, CyaaHe, TaHsaHun, rnopuae, PpaHumm [7], FOrocnasuum,
3ambun, KOxHon Adppuke [6, 1].

Tun pacnpocTpaHeHus rpuba A. zinniae onpeaensnmn CornacHo KOHTUHEH-
Ty, rAe 6bin 3apmKcMpoBaH NaToreH Ha LBETOYHO-AEKOPaTUBHbBIX PACTEHUSAX.
Takmum obpasom, onpeaenunu, YTo AaHHbIM NaTOreH MMeeT pacnpocTpaHeHue
BO BCEX 4acCTHaX Mupa, 3a UcknodeHreMm AHTapkTuku. Y Bo3byamntens A.
zinniae oTMeYeHo 5 TMNoB pacnpocTpaHeHus: okeaHuckmn (Ok), asmaTckmm
(Az), acdbpukaHckmi (Af), eBponenckuii (Eu), amepukaHckuii (Am). OkeaHun-
ckun (Ok) Tun BkntoyaeT Asctanuio (Oka), Hosyto 3ennanguio (Oknz), asuar-
ckun (Az) — ctpanbl 3anagHon (Azw), KOxHom (Azs), BoctouHon Asun (Aze),
adpukaHckmn (Af) Tun — ctpaHbl CeBepHon (Afn), FOxHow (Afs), 3anagHon
(Afw), BoctouHown (Afe) Adpukn, eBponewnckuin (Eu) Tun — ctpaHbl CeBepHoM
(Eun), KOxHown (Eus), 3anagHon (Euw), BocTtoyHon (Eue) EBponsl,
amepukaHcbkuii (Am) Tun — ctpaHbl CeBepHon (Amn), KOxHon (Ams)
AmepurKn (PUCYHOK).
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PacnpocTtpaHeHue A. zinniae Ha KapTe Mupa

"eorpaduyeckne LeHTpbl BO3OYAMTENS A. zinniae pacnonoXeHbl B KOOpau-
HaTax reorpaunyeckoro pasmeLleH1s cTpaHbl, rge oH 3adPUKCUpPOBaH Co-
rnacHo Tuny pacnpocTpaHeHus. eorpadgumyeckme LeHTPbl OKEAHUNCKOrO TU-
na pacnpocTtpaHeHus A. zinniae vumetoT koopauHatbl: 37°0'0"S, 144°0'0"E;
41°17'S 174°27"E asnatckoro: 40°10'0"N, 44°31'0"E; 35°0'0"N, 33°0'0"E;
33°43'0"N, 73°4'0"E; 28°40'0"N, 77°13'0"E; 36°31'0”"N, 127°48'0"E;
35°0’0"N, 105°0’0"E; 3°9'35”"N, 101°42'0"E; 23°12'47.32"N, 94°19'4.76"E;
adpukackoro: 32°54'0”"N, 13°11'0"E; 13°45’'0"N, 30°22'0"E;
7°41'0"N, 0°59'0”"W; 18° 9’0”"N, 15° 58’0"W; 9° 31'0"N, 13°42'0"W;
6°0'0”S, 35°0'0”"E; 1°16'0”S, 36°48'0"E; 17°50' 0"S, 31°3'0"E;
26°8'42"S, 28°3'1"E; 15°25'0"S, 28°17'0"E; eBponemnckoro:
55°43'0”"N, 12°34’0"E; 48°7'0"N, 16°11'0"E; 44° 24’0"N, 26° 5'0"E;
52°21'0"N, 4°52'0"E; 48°51'23.68"N, 2°21'6.58'E; 41°53'35"N, 12°29'0"E;
amepukaHckoro: 15°45'0"S, 47°57'0"W, 5°44'0”N, 59°19'0"W, 28° 0'0"N,
81°30'0"W; 38°55’N 73°53,6’'W; 41°0'0"N, 72°0'0"W; 40°0'0”N, 89°0'0"W;
42°37'N, 86°46'W; 47°05’N, 92°53’'W, 56°0'0"N, 109°0'0"W; 32°30’N,
114°8'W ; 42° N, 124°24°'W; 40°29'40"N, 71°47°25"W; 45°0’42"N, 79°45'54"W;
33°50'N, 75°28" W; 36°35’'N 84°19'W; 39°43'N, 74°43’ W; 42°N, 80°31’ W;
28°56'N, 88°49' W; 94°03'W; 33°01’N; 32°2'N, 78°32'W ; 35°13'N, 83°21'W.
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Apeanbl pacnpocTpaHeHus Bo30yauTens onpeaensinv CorfacHo Knaccu-
dukaumm knumatoB KenneHa [11]. ['pub A. zinniae pacnpocTpaHeH B 4 Tunax
KNUMaTUYECKMX 30H, @ UMEHHO A — TPONUYeCKUI 1 3KBaTopuarnbHbii, B — cy-
XOW, cybGaKkBaTopmanbHbIn, Tponnyeckuin, C — yMepeHHbIn, CybTponmnyYecKkunin n
KOHTUHEHTanbHbIN; D — KOHTMHEHTanNbHbIN, CybapkTudecknii (boppearnbHbIi).
Mpu 9TOM YacTOTa BCTpeYaeMocTu rpuba Bbille B KITMMaTUYECKOM TUMNE 30HbI
C paBHOMepHoOM BriaxkHocThbto: D — Dfa, Db, Dfc, Dfd, u C — Cfa, Cfb, a Takke ¢
cyxumu a3umamu: D — Dwa, Dwb, n C — Cwa, Cwb. CornacHo knaccudpukaumum
knumatoB KenneHa, rpub A. zinniae pacnpocTpaHeH B KNMMaTU4eCKnX 30Hax ¢
TeMnepaTypHbIM pPexXuMoM Bo3gyxa: xapkum (23—-28 °C) — Dfa, Dwa, Cfa,
Cwa, Csa, u tennbim (18-23 °C) — Dfb, Dfd, Csb, Cwb, Cfb. Takxke 3adukcu-
poBaH rpub A. zinnia B KNUMATUYECKMUX 30HAX C TeMNepaTypHbIM PEXMMOM
BO3/yxa: oMeHb xapko (28-35 °C) — Bwh, npoxnaaHo (0-10 °C) — Bwk, o4eHb
xonogHo (-25 —-10 °C) — Dfc, 6onesHeHo xonogHo (-40 — -25 °C) — Dfd.

BeiBoabl. [pnb A. zinnia npecTaBneH BO BCEX YacTAX MUpa, 3a UCKNoYe-
HueM AHTapKTukK. Mo pesynbTatam reorpadnMyeckoro aHanuaa onpegenunu,
YTO OH pacrnpOCTpPaHEH B OKEAHMINCKOM, a3naTcKoM, acppukaHCKoM, eBponen-
CKOM, amepukaHcKkoM Tunax. ['pub A. zinnia He BbIABNSET YETKON 30HANLHON
3aBMCMMOCTM, HO MPY 3TOM YacToTa ero BCTpe4yaeMoCTu Bbllle B CpeanseM-
HOMOPCKOM 1 BoppeanbHOM KnumarTe.
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Annotation. The geographical analysis of the pathogen spread of A. zinniae on
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AHHoTauma. V3yyeHa ouHaMuka pa3BuUTUSA KITAICTEPOCMOPMO3a Ha CUNbHOMOPaXae-
MOM copTe CruBbl AoMaluHeln PeHknog paHHui. Onpegensoowmymn dakropamu ons
passuTus rpuba Cl. carpophilum v xapaktepa TeyeHus 6onesHn B Nepuos Beretauum
SIBMNAIOTCS, B MEPBYI0 ovepenpb, rMapoTepPMUYECKUE YCIOBUS — BMNAXHOCTb, OCaZKN U
Temnepartypa. lNosiBneHne nepBbix BUAUMBIX NPU3HAKOB GONE3HN Ha NUCTbAX CrMBHI
oTMeYaeTCs Npu nepexone cpeaHecyToYHON TemnepaTypbl Bo3ayxa vepes 13 °C. Pe-
Q/nﬂpHoe BbiNageHne AOXAEeN B NepBoOv NOMOBUHE BEreTaLMoHHOro nepmoga crnoco-

CTBYET NpPOoABINEHUIO 3I'II/|CbI/ITOTI/Il7IHOFO pas3BnuTUA 6onesHu.

KnioyeBble crnoBa: cnvBa, KnscTepocnopuos, abipyaTas natHucroctb, Cl.

carpophilum, pa3Butne, pacnpocTpaHeHHOCTb, TeMnepaTtypa, 0CaaKu, BMaXHOCTb.

BeepgeHue. Knsctepocnopros — NoBCEMECTHO pacnpocTpaHeHHoe 3a6o-
reBaHne KOCTOYKOBBIX KyrbTyp. KnsicTepocrnoprosom rnopakatTcsa Bce Haf-
3eMHble opraHbl pacTeHust: nobery, BeTBu, Nodbl, HO HanGonee APKo OH Npo-
ABIAETCA Ha JTUCTbAX, BbI3blBaA XapakTepHoe nopaxeHue B Buae CBETI10-KO-
PUYHEBLIX OKaMMIEHHBIX NATEH. OKaMMMNEHHOEe CoAePXKMMOe NATEH Yepes 1-2
HEAEenu BbiNagaeT v Ha NMUCTbsIX 06pa3yloTca OTBEPCTUS, 3a YTO GOMe3Hb No-
nyyvnna Ha3BaHue AblpYaTon NATHUCTOCTM.

HecmoTps Ha 3HauMTEnbHOE YMCIo paboT Mo KNsSCTEPOCNOPUO3y, criedyeT
OTMETUTb, YTO BOMBLUMHCTBO U3 HUX MOCBSILLEHO U3YYEeHUIO 3ToW GoNnesHn Ha
abpukoce 1 nepcuke. O KNACTEPOCMOPMO3E Ha CIIMBE B NUTepaType MMeeTcst
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CpaBHUTENBHO HEMHOIO coobLeHni. Mimetowmecs B nutepatype CBeAEHUS O
BNUSIHUM MeTeoposormdeckmx akTopoB Ha pa3suTue rpuda Clasterosporium
carpophilum v Bbl3bIBaeMOro UM 3aboneBaHns HECKOMbKO pasHopeYmBbI, TakK
Kak OHW MOMy4YeHbl B pasHbiX KIMMaTU4eCKMx 30Hax. [10 MHeHuto GonbLun-
HCcTBa nuccnegosaTternen [3, 4], 0CHOBHbIMY chakTopamu, perynupyroLmnmm pac-
npocTpaHeHve 1 pa3suTre BonesHu, ABNATCA BMAXHOCTb U TemnepaTtypa
BO3AyXa.

Mo Bonpocy MUHUMaNbHO HEOOXOAMMOWN BNAXHOCTU ANSA NpopacTaHus
CMop 1 OCYLLECTBMNEHUSA 3apaXkeHNss MHEHUS aBTopoB pacxoasaTtcs. I'.B. Osva-
peHko (1967) n M.B. Kagxas (1983) oTmeuaroT, 4TO peLuatoLLyto posib B pas-
BUTMM GonesHu urpatoT goxam [3, 6]. OgHako B ycnoBusix TypkMeHUCTaHa
O.B. AcnaHos (1955) Habntogan npopacTtaHvne Crnop 1 Npu OTHOCUTENbHON
BMNaXHOCTU Bo3ayxa 60-65 % [1].

[MepBMYHOE 3apaxkeHne KOCTOYKOBbIX KISICTEPOCMNOPMO30OM MPOUCXOAMUT B
pasnuyHoe BpeMsi, B 3aBMCMMOCTU OT KnMmaTtuyeckon 3oHbl. E.W. NpeBLeBa
(1971) oTmeyaeT, 4To B ycnoBusix OpnioBcKor o6nacTu xu3HegeaTenbHOCTb
BO30yaAMTENS KNSICTEPOCMNOPNO3a HAYMHAETCS B KOHLLE MapTa — Havarne anpe-
ng, Korga ycTaHaBnvMBaeTCs CpeAHecyTodHasi TemnepaTypa Bo3yxa Bbllle
Hynsa n HabnogaeTca goxanueas noroga. lNosiBneHve e nepBbiX BUANMbIX
npr3HaKkoB 60ME3HN Ha MUCTbSX BULLIHU U CIIMBLI OTMEYaeTCs Nocre ux LBeTe-
Hus. O.A. Kocoroposa (1974) Habntogana nosiBneHne abipyaTton NATHUCTOCTH
B KOHLie Masi — Hayarne UoHs, Npv BbiNageHn 0CaaKkoB 1 COXPaHEHUN OTHOCK-
TenbHOWN BNnaHocTu Bbilwe 60% He meHee AByXx cyTok [4]. Mo aaHHbIM HO. .
Kynnbaba (1963) nHteHcuBHOe cnopoobpasoBaHue 1 HOBOE 3apaXeHue npo-
NCXOOAT B paHHEBECEHHME CPOKU, HO OH MofaraeT, YTO NepBUYHOE 3apae-
HMe MepcuKa 1 CruBbI BO BMaXHbIX cyOTponvkax KpacHogapckoro kpas ocy-
LLLeCTBNSAETCS B Nepmo OCeHHUX goxaen (ceHTsbpb — okTa6psb). R. F. Doepel
(1961) ykasbiBaeT gaxke Ha COCOOHOCTb 3apaXkeHWs1 BETBEW M CNALLMX NMOYEK
B TeueHune 3umbl. CTONb HECXOXME AaHHble, NPeACTaBleHHbIE UCCnefoBaTe-
namMK, CBMAETENBLCTBYOT O TOM, 4YTO 3aboneBaHne MMeET LUMPOKUIN apean
pacnpocTpaHeHus n TpebyTca JONOMHUTENbHbIE MCCNEA0BaHWS ero npume-
HUTENbHO K KOHKPETHBIM KITMMATUYECKUM YCIIOBUSM.

B cBA3M C BbILLENINIOXEHHBIM, LIENbO Halen paboTbl ABUNOCH U3YyYeHne
BMNWSIHNSI MOFOAHbIX YCIOBUIA BEreTauMOHHOIO Nepmnoda Ha pa3BuTme Knsicte-
pOCMNopuo3a Ha NMUCTbSIX CMBbLI JOMALLHEN.

MaTtepuanbl 1 meToabl uccnegoBaHun. HabniogeHus 3a passutuem
KNsCTepocnopros3a Ha CUibHOMopaXXaeMoM copTe CrvBbl PeHKknoa paHHui
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nposoaunm ¢ 2010 no 2013 rog B onbiTHOM cagy PYI «AHCTUTYT nnogoBo-
acteay. [ins aTon uenu Ha 5 mogenbHbIX JePEBbAX MapKMpoBanu no 4 BeTeu
C 4-X CTOPOH KpOHbI. Ha kaxkaon BeTBM exeaekaaHo yunuTbiBanu passutume 6o-
nes3Hu Ha 25 NUCTbSAX No obLLeNpUHATON NaTubannbHoW wkane: 0 — npu3Ha-
KOB nopakeHusi HeT; 1 — nopaxeHue o 1 % MCTOBON NNACTUHKK C NOSIBIIEHU-
eM 1-2 Menkux naTeH; 2 — nopakeHo okono 1-10% nucToson NNacTUHKK € No-
aBneHnem 3-5 Menknx unm 1-2 kpynHbIX NATeH; 3 — nopaxeHo okono 11-26 %
NNCTOBOM NITACTUHKN C NosiBNieHneM 5-8 Menkux nnm 3-5 KpynHbelx NaTeH; 4 —
nopaxeHo okono 26-50 % n1cToBoK NNacTUHKK ¢ nossneHmemM 4o 10 menkmnx
unu 6onee 5 KPynHbIX CANBAKOLLMXCS NATEH; 5 — nopaxeHo 6onee 50 % nucTo-
BOW NMACTMHKM C NOSIBIIEHMEM MHOTOYMCIIEHHbBIX CMBAOLLMXCA NATEH.
PacnpocTpaHeHHOCTb KNACTEPOCNOpMO3a Ha NIMCTbAX paccynTbiBanm no

dopmyne:
P=%x100,me (1)

P — pacnpocTtpaHeHHOCTb 6onesHun, %; N — KONMYECTBO NOPaXKEHHbIX JINC-
TbeB; N — 0o6LLee KONMMYECTBO YUTEHHbIX JINCTLEB.
Pas3Butre 6onesHun onpenensnu no hopmyre:

, rae (2)

R — cTeneHb nopaxeHus knsctepocnopunosom, %; > (ab) — cymma npounase-
OeHni Yncna 6onbHbIX NUCTLEB (@) Ha COOTBETCTBYOLWUN UM Bann nopaxe-
Husa (b); N — obLee konmyecTBO pacTteHui B npobe, WT.; K—HavBbiclwmni 6ann
LKanbl yyeTa.

Pe3synbTaTbl n ux obcyxageHue. M3yyas AnHaMumky pasButus Knsctepoc-
nopro3a Ha CriMBe, Mbl CTaBUIU LIENbIO BbISCHUTbL XapakTep NopaxeHus, Cpo-
KV 1 CTENEHb pa3BuUTMS BONe3HK, a Takke 3aBUCUMOCTb €€ TeYEHUs OT NOrog-
HbIX YCNOBWUNA.

MoroaHble ycnoeus 2010 r. 6biny 6naronpuATHLIMK A5 Pa3BUTUS KSCTe-
pocnopuo3sa. C masi no aBrycT Beinano 439,1 MM 0cagKoB, YTO 3HAYUTENBHO
BonbLue MHoroneTHUX AaHHblX (309 MM), cpefHsisi OTHOCUTErNbHAas BNAaXHOCTb
BO34yxa 3a 3TOT nepuog coctaeuna 76,7 %. B mae noutn exxegHEBHO NPoXo-
annu goxau. Hanmume kanenbHO-XWAKOWM Briarn cnocoocTBoBarno npopacra-
HUIO KOHUANA N UHTEHCUBHOMY 3apaKeHWUIO NIMCTbEB KNACTEPOCNOPNO30M.
MepBble Npu3Hakm 60Me3HN Ha NUCTbSAX CNYBbLI BbINM OTMEYeHbI B NepBOV Ae-
Kage mast (pUCyHoK 1).
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PucyHok 1 — [luHamuka pacnpocTpaHeHHOCTHU 1 PasBUTHS KIsICTEpOCNopro3a Ha
nucTbAx cnuBbl copTa PeHknoa paHHMi B yenoBusx 2010 r., (KONNEKLMOHHbIN
yuacTtok PYI «<MHcTUTYT nnogoBoacTBa»)

MaccoBomy nosiBrieHuto 6onesnmn (20 Mas) NpeawecTBoBarno BbinageHue B
TeuyeHue 8 aHen ocaakoB B CymMme 27,3 MM U MOBbILLEHWE OTHOCUTENBHOW BRaX-
HocTu Bo3ayxa fo 99 %, cpegHenekagHasa TemnepaTypa coctasuna 16,6 °C.

BTopas Bcnbilwka 6one3HnM oTMedeHa B TpeTbeln Aekage uMoHs. Pacnpoc-
TpaHeHHoCTb 6onesHu gocturna 95,3 %, passutmne —42,6 %. HapactaHutio 60-
nes3Hn NpedLlecTBOBanNu BbiNaaaBluMe B TeYeHne 6 gHeln ocagkum B CymMme
44,0 MM, yBENMYEHNE OTHOcUTENbHOM BriaxkHocTh o 90 %, cpegHecyTouHas
TemnepaTypa aekaabl coctasuna 18,9 °C. B vione passuTue knsctepocnopu-
03a NoBbILWAaNoCk NnaBHoO, 6e3 ApKo BblpaXeHHbIX BCMblwek. B aToT nepuog
Habnoganvcb YacTble 0CafKu, LOCTAaTOYMHO BbICOKas BIaXKHOCTL Bo3ayxa (66
— 84 %), cpegHecyToYHasa Temnepatypa Bo3ayxa bbina Bhille cpegHUX MHOro-
NeTHUX gaHHbIX N cocTaBuna 22,9 °C. HebonblLoe KonnuyecTBO 0caakoB U
CHWXXEHME OTHOCUTENBbHOW BNAXXHOCTU BO34yXa B NEPBYIO U BTOPYH AeKabl
aBrycta CAepXxuBanu pasButue knsictepocnopuosa. Passutne 6onesHun 3a
3TOT Nepuog ysenuuunock nuwb Ha 1,2 %. K koHuy Beretauumn 2010 roga pas-
BUTKE KNSICTEPOCMNOPMO3a Ha crmBe AocTurno 63,7%.

B ycnosusx Beretaumm 2011 r. yactble 4oXam Ha HOHE NOBbILLEHHOMO TEM-
nepaTypHOro pexuma anpens u mas cnocobcTBOBanu pacnpoCTPaHEHMIO KO-
HUAMM BO3GYyAUTENSA KNSICTEPOCNOPNO3a U 3apaKEeHMO MONOAbIX NMUCTLEB
cnuBbl. MoaTomy yxe 15 mas Ha NMUCTbSAX ObINM OTMEYEHbI NEPBbIE CUMMTOMbI
BonesHu (pMcyHOK 2).
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PucyHok 2 - [lnHammka pacnpocTpaHeHHOCTU U Pa3BUTMSI KNsicTepocnopuosa Ha
NUCTbAX cnuBbI copTa PeHknoa paHHun B ycnoBusix 2011 r., (KONNEKUMOHHbIN
yyacTtok PYI «MHCTUTYT nnofoBoAcTBa»)

B ntoHe cpegHecyTouHasa TemnepaTypa Bo3dgyxa gocturana 18 °C, utoHa 5
°C BbiLle HOpMbI. B nepBon gekage mecsiLa ocagkoB He Oblno, BO BTOPOW U
TpeTben gekagax Bbinano 118 mm ocagkoB unn 204 % OT HOPMbI, YTO CMOCO-
ocTBoBano GuicTpomy pacnpoctpaHeHuto rpuba Cl. carpophilum v passuTuio
fonesHun. Tak, B NepBOV AeKaZe UOHS pacnpocTpaHEHHOCTb 6one3Hn cocta-
Buna 34 %, passutue — 8,7 %, Kk KOHLY MecsiLia nocrne BbiNageHnst 0OUNbHbIX
0CafKoB U yBENMYEHNS OTHOCUTENBHOW BNaXHOCTU Bo3ayxa Ao 88 % pas3su-
Tne 6onesHn NoBbICUNOCH B 2 pa3a u coctaBuino 17,5 %. B utone v asrycre co-
XpaHsnack goxanueaga noroga (149,5 mm o0cagkoB) U BbICOKasi OTHOCUTESb-
Has BNaXXHOCTb Bo3ayxa (BpemeHamu Ao 87 — 92 %), cpegHecyTo4Hasi Temne-
patypa coctaBuna 19,2 °C. Takme norogHble yCcrnoBusi 0OyCnoBunm Hemnpe-
pbIBHOE HapacTaHue pa3BuTHs 6OMNE3HN 1 K KOHLLY aBrycta pasBuUTHE KNsicTe-
pocnopuosa Ha crmBe coctaBuno 45,6 %.

lMepBble cMMNTOMbI 6oe3HM Ha NCTbAX B 2012 r. oTMeyeHbl 11 mag, a yxe
B lll pekage masi pacnpocTtpaHeHHoCTb 6onesHn gocturna 30,0 % npu passu-
Tmn — 7,7 %, 4emy cnocob6CTBOBAIIO perynsapHoe BbinageHne ocagkos BO BTO-
povi gekage Mas (31,8 MM) u BbiCOKasi OTHOCUTENbHAsS BMaXXHOCTb BO34yxa
(8o 93 %, pucyHok 3).

lMepBas gekaga MOHS xapakTepusoBanach NOHWKEHHbIM TeMnepaTypHbIM
PEXMMOM 1 JOCTaTOYHbLIM KONMYECTBOM OCafKoB, Bo |l gekaae Bbinano 80 mm
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PucyHok 3 - [iInHammka pacnpocTpaHeHHOCTH U pasBUTUSA KNACTepocnopnosa Ha
NUCTbAX cnuBbl copTta PeHknoa paHHui B ycnoBusix 2012 r., (KONNeKUMOHHbIN
yyactok PYIN «UHCTUTYT nnogoBoacTBa»)

ocagkoB unun 285 % oT HOpMbI, YTO CNOCOBCTBOBAsIO PACNPOCTPaAHEHMIO FPU-
0a ClI. carpophilum v pa3sutuio 6onesHn. K KoHLy MecsiLa pacnpocTpaHeH-
HocTb 6onesHu gocturna 96,0 %, passutue — 35,6 %. Vonb xapakrepusosarn-
CH MOBbILEHHbIM TemnepaTypHbiM pexumom (20,8 °C), yacto npoxoannu
noxamn n yxe B lll gekage mecsiLa pacnpocTpaHEeHHOCTb KNsiCTepOCnopuosa
pocturna 100 % npu pas3sutum 6onesnn 52,5 %. HecmoTtps Ha geduumt
0CajKoB B TpeTbeln aekage uwions (3,9 mMm) 1 nepson aekage aerycta (14,6
MM), OTHOCUTENbHAA BNaXXHOCTb Bo3ayxa konebanacb ot 54 o 72 %, 4To
oKasarocb A40CTaTOYHbIM ANsi pa3BUTKA Knsictepocnopuosa. K koHuy BereTta-
LMKn cTeneHb pasBuTUA KnsicTepocnopuosa Ha cnuee gocturna 60,3 %.

[MepBble CMMNTOMBI KNACTEPOCNOPMO3a Ha NMcTbAx B 2013 r. oTMeyeHbl 17
masi. lNorogHble yCroBusi Masi U MIOHA (CpegHeCyTOYHbIE TemMnepaTypbl BO34y-
xa 16 °C - 20 °C, yacTble ocagku (185,7 MM) 1 OTHOCUTENbHAas BNaXXHOCTb BO3-
ayxa 60 — 88 %) cnocobcTBOBANM pacnpoCTpaHEHWHO, MPOPACTAHUI0 KOHUONIA
rpunba Cl. carpophilum v 3apaxeHuto NUCTbEB (PUCYHOK 4).

B TpeTbel aekage noHS pacnpocTpaHeHHOCTb 6onesHn gocturna 62,5 %
npu passutumn 22,7 %. B nepBow gekage vtons Habnoganace Tennasi n 6e3
ocafkoB noroga. Bosgyx B gHeBHoe Bpemsi nporpesarncs o 24 °C - 30 °C. Ta-
Kvie norogHble ycriosus caepxmeanu passuTue rpmba Cl. carpophilum. Passu-
TUE KISACTepPOCNopmno3a Ha NUCTbSX 3@ ATOT NEPUOo, BO3POCIIO HE3HAYUTENBHO
(Ha 2,7 %). OgHako, y>Xe BO BTOPOW M TpeTbel Aekafgax Mecsiua npoleawine
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PucyHok 4 - [inHamnka pacnpocTpaHeHHOCTU U Pa3BUTUSA KNsiCTepOCnopnosa Ha
NUCTbAX cnuBbl copTa PeHknop paHHuii B ycnoBusix 2013 r. (KONNMeKLUNOHHbIN
yyacTok PYI «MHCTUTYT nnogoBoacTBa»)

OOXOM 1 BbICOKasi OTHOCUTENbHAsA BNaXHOCTb Bo3ayxa (8o 85 %) cnoco-
©cTtBoBanu pacnpoctpaHeHuto rpuba Cl. carpophilum v pa3sutno 6onesHu.
YXe K KOHLY MecsLa pacnpoctpaHeHHoCTb 6onesHu gocturna 100 %, a pas-
ButHe — 52,4 %. B aBrycte HapacTaHue pa3Butusi 6onesHm 6bino MegneH-
HbIM, YTO OO BACHSETCA HE3HAYUTENBbHBIM KONTMYECTBOM BbINaBLUMX OCALKOB U1
CHUXXEHWEM OTHOCUTENbHOW BNaXXHOCTW Bo3ayxa. CpeaHecyTovHas Temnepa-
Typa Bo3ayxa cocTtasuna 19,7 °C. K koHUy Mecsaua pa3sutre 6onesHu Ha cnu-
Be gocturno 56,9 %.

AHanunsnpys gaHHble, NoflyYeHHble MO AUHAMUKE pacrnpoCTPaHEHHOCTU U
pa3BUTUS KNISICTEPOCNOpPHO3a Ha cnmee copTa PeHknog paHHuii B 2010 — 2013
IT., Mbl BbISIBUIIN HEKOTOPbIE 3aKOHOMEPHOCTU. [MosiBNeHne nepBbIX BUOUMbIX
npu3HakoB 6ONE3HN Ha NUCTbAX CMMBbLI OTMEYaeTCs Npu Nepexone cpeaHecy-
TOYHOW TeMnepaTtypbl Bo3gyxa vYepes 13 °C 1 OTHOCMTENBHOW BNAaXXHOCTW BO3-
ayxa Bbiwe 60 %. YBenuyeHne MHTEHCMBHOCTM pa3Butus 6onesHm obycrnos-
nuBaeTcs, Npexae Bcero, BbinageHneM 0CaaKoB, KOTOPbIE BbIMOMHAOT ABOS-
Kyt0 POSib: OCYLLIECTBMSAT NEPEHOC MHAEKLMOHHOIO Havarna v nNoBbILLaT OT-
HOCUTENbHYIO BNaXXHOCTb BO3a4yxa. HepaBHOMepHOe BbinageHne 0CaakoB BO
BpeMs BereTauum Cnuebl NPUBOAMUT K CKa4KkoobpasHOMY pa3BuTuio 6onesHu.

CpaBHuBas cTeneHb pa3BuThs 60Me3HN ¢ KONMMYECTBOM BbINaBLUUX 32 MaW
ocafkoB, cpeHen OTHOCUTENBbHOW BIAXXHOCTBLIO U CpegHeCcyTOYHOMW TemMnepa-
TypoWn Bo3ayxa B roabl HabnoaeHun (tabnuua) cnegyet OTMETUTb, YTO Hau-
Honee Bbicokoe pa3uTue 6onesHn (19,4 %) 6eino B 2010 r., Koraa 3a man Bbl-
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PasBuTue knsictepocnopnosa B 3aBMCMMOCTU OT METEOPOSIOrUYECKNX YCIIOBUIA Ha-
Yyana BereTauMoHHoro nepuopa (copt PeHknopn paHHuK, onbITHLIN cag PYT «AHCTH-
TyT NNI0A0BOACTBA»)

PasBuTue Cymma c?ﬁ:ﬁi:;: - ig:ﬂ:;crgg:: Konuuecteo
lon |Oone3nu Ha| ocagkoB 3a BNAaXHOCTbL BO3- | Typa BO3AYXa AHen c ocag-
01.06, % man, MM oo P, Kamu B Mmae
ayxa 3a maun,% 3a mam, °C
2010 19,4 101,7 84,0 15,0 23
2011 8,7 59,2 66,3 13,9 15
2012 11,5 46,3 67,0 14,5 14
2013 13,4 89,4 72,0 16,8 18

nano 101,7 Mm ocagkoB 1 CpeAHSAs OTHOCUTENbHAs BMaXHOCTb Obina camon
BbICOKOW.

B pesynbTate KOppensuMoHHO-pErpecCMOHHOr0 aHanuaa nosly4yeHHbIX
[OaHHbIX, BbisiIBNEHa TeCHas 3aBMCUMOCTb MeXay pa3sButnem bonesHu B mae
MecsiLe U cpefHen OTHOCUTENbHOW BIIaXXHOCTb0 Bodayxa (r = 0,97). YpasHe-
HMe, oTpaxallLee 3Ty 3aBUCUMOCTb, UMEET CrieayoLmni BUA!

Y=0,5x — 25,8; R* =0,95, rpe,

Y — pa3Butmne Knactepocnopmosa, %; x — cpegHas OTHOCUTENbHAsA BRax-
HOCTb Bo3ayxa, %.

3aknto4yeHue. Takum obpas3om, onpeaensowmmMmn YCroBusM1 ans passu-
Tns rpuba Cl. carpophilum n xapaktepa TedeHns 6onesHu B nepuog sereta-
UuKn SIBNSKOTCH, B NEPBYO o4Yepedb, rMAPOTEPMUYECKME YCITOBUSA — BRax-
HOCTb, Ocagku u TeMnepatypa. lNosiBrneHne nepBbIX BUOMMbIX MPU3HaAKoB 6o-
Ne3HW Ha NNCTbAX CNMBLI OTMEYaEeTCA NpuY Nepexone CPeaAHECYTOYHON Temne-
paTtypbl Bo3gyxa Yepe3 13 °C. PerynspHoe BbinageHne 4OXAEN B NEpPBON Mo-
NOBUHE BereTaLMoHHOro nepuoga cnocobCcTBYET NPOSIBNEHNIO SNMMUTOTUN-
HOro pa3BuTUs GonesHu.

lMpocnexeHHas HaMy AMHaMuKa pa3BUTUS DONEe3HN CBUAETENLCTBYET O
NOCTOAHHOM POCTE CTEeNeHN NopaXeHHOCTN NMCTOBOrO annapaTta Krnsictepoc-
NMOPMO30M U HaKOMMEHMUN UHEeKLUN,
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HYDROTHERMAL CONDITIONS INFLUENCE ON PLUM SHOT
HOLE DEVELOPMENT DYNAMICS

Annotation. The dynamics of shot hole disease development on heavily infected
plum cultivar Renclod early is presented. The determining factors for the fungus CI.
carpophilum development and the character of the disease development during
vegetation are, first of all, hydrothermal conditions — humidity, rainfall and temperature.
Appearance of the first visible disease symptoms on plum leaves is marked by transition
to air average daily temperature through 13 °C. Regular rainfall in the first half of the
vegetative period promotes the epiphytoty disease development.

Key words: plum, shot hole, hole spot disease, Cl. Carpophilum, development,
incidence, temperature, rainfall, humidity.
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PYTI «MHcmumym 3awumsi pacmeHuii»

BPEAOHOCHOCTb KNACTEPOCIMNOPWUO3A CJINBbI
JOMALLUHEMN B YCNOBUAX PECNYBJINKU BEJIAPYCb

Jama nocmynneHus cmameu 6 pedakyuro: 09.06.2014
PeyeH3zeHm: Mykosa M.U., KGHO. C.-X. HaYK

AHHOTauuA. BpegoHOCHOCTb KNACTEpoCnoprno3a CnvBbl AOMALUHEN B YCNOBUSIX
Benapycu nposBnseTcs B NOpaxXeHU Noyek, CHUXKEHUU aCCUMMUMALMOHHON noBep-
XHOCTU NCTBEB, TOAUYHOTO NPMPOCTa NOOEroB M Macchl NI0A0B, YTO OTpULATENBHO
ckasblBaeTCs Ha ypoxae. BoisiBneHa TecHas B3anmocssasb (r = 0,89) mexay npoueH-
TOM MOPaXeHHbIX MOYEK U CHMXKEeHNeM ypoxas. Knactepocnopros cnmBebl, nopaxas
NNCTbS, YMEHbLUasA X aCCUMUMALIMOHHYIO NOBEPXHOCTb U BbI3biBas NpeXaeBpeMeH-
HOe onagaHue, NPUBOAUT K CHUXXEHWIO FOANYHOTO NpupocTa noberos B 1,2 pasa 1 mac-
Cbl NNoAoB B cpeaHeM Ha 15,5 %. [MoTepwn ypoxas B 3aBUCMMOCTMN OT CTENEHW Nopaxe-
HMS NUCTbEB CrUBLI BO3OyauTenem knsctepocnopuosa coctasunu 3,0 - 11,5 %.

KntoueBble cnoBa: cnvBa, knsictepocnopuos, Clasterosporium carpophilum, Bpe-
[OHOCHOCTb, NMOPaXeHHOCTb NMOYEK, YPOXKalHOCTb
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BBepneHue. Cpegm LIMPOKO pacnpoCcTpaHeHHbIX 6one3Hen B CIMBOBbIX Ca-
Jax ocoboe MecTo 3aHUMAaET KNACTEPOCTNOPMO3 UK AblpyaTtas NATHUCTOCTb.
Bosbyautenem 3abonesaHus sisnaetca rpub Clasterosporium carpophilum
(Lev.) Aderh., BbisiBneHHbIn B 1848 r. dopaHuy3ckum yueHbim Jleserie (Leveille)
Ha nepcuke. B ganbHenwem aToT rpmb Obin obHapyxeH 1 B Apyrux cTpaHax,
npu4em He TONbKO Ha Nnepcuke, HO Ha Apyrnx sugax Prunus [13].

BpenoHOCHOCTb KNsicTepoCnopuo3a BblpaXaeTcs B YTHETEHUN pacTeHUN,
YMEHbLUEHMN UX NPOAYKTUBHOCTU, CHMKEHUWN KadecTBa NnodoB. bonesHbio
nopaxarTcs BCe Hafa3eMHble opraHbl pacteHuns [3, 5, 9]. E.W. peBueBa
(1972) otmevaerT, 4To B ycroBusax OprnoBckor 06nactn BpegoHOCHOCTb KIisiC-
Tepocrnopuno3sa NposiBSETCA B NOPAXEHUN BETBEN, NOOEroB, Noyek, IMCTLEB
1 nnoaos. cnmebl. OcCOBeHHO B cubHOM cTeneHu nopaxatotca nuctes [1]. O.6.
AcrniaHoBbIM (1955) ycTaHOBIEHO, YTO B YCINOBUSIX TypKMEHUCTaHa B pe3yrib-
TaTe NOPaXeHUs KNACTEPOCNOPMO30M NPOUCXOOUT NPEXLEBPEMEHHOE ONa-
AeHve nuctbeB (8o 60 %) n nnogos (ao 37 %) [1]. ccneposanus 3.A. Koco-
ropoBOW NMoKasanw, YTo B yCroBUAX MpumnpThILLbS KNACTEPOCNOPMO3 eXeroa-
HO MPOSIBMSIETCHA HA CMMBE, BbI3blBasi CHUXKEHNE aCCUMWIISLMOHHONM NoBep-
XHOCTM NTUCTLEB, NPEXAEBPEMEHHOE OnafeHne 3aBsa3en U He3perbIX NNoaos,
obycnaBnuBas CHUXKEHVE kKavyecTBa 1 KonmdecTBa ypoxasi. PaHku 1 53Bbl, 06-
pasyloLmecs Ha noberax, BNekyT 3a OO0 pacTpecKMBaHWeE Kopbl, @ B KOHEY-
HOM uTOre GonesHb NpMBOAMT K rMbenn HacaxaeHui [8]. Ha BO3MOXHOCTb
NpexXaeBpeEMEHHOro nmcTonaga npu CUITbHOM NMOPaXXeHUU A4epeBbEB KNsicTe-
pocnopuo3oM ykasbiBatoT 1 apyrue asTopsbl (.. HaymoBa (1964), M.J1. Kag-
xas (1983), O.M. Jlana (2006), N.I". MunweHko (2007)) [4, 9-11]. Tak, B ycriosu-
ax KpacHogapckoro kpas, kak ceuagetensctayeT A.B. Kum, knsactepocnopunos
BbI3bIBaeT ocbinaHue 40 — 50 % nuctbeB 1 60 — 80 % couBeTWiA y MOPaXKEHHbIX
OepeBbeB BULLHKN 1 nepcuka [6]. MNMpexageBpeMeHHOe onageHne NUCTbEB He-
BraronpuATHO cKasblBaeTCs Ha pPa3BMTUN U MEPE3VMOBKE AEePEBLEB, YMEHb-
WaeTcs 3aknagka nnogoBbixX MoYek, oOycnaBnvBas CHUXKEHWE ypoXas Ha
cnegytowmn rog [1, 8]. OgHum 13 Hanbonee BaxHbIX HaKTOPOB NOBLILLEHWS
NPOAYKTUBHOCTY SBMSETCH ycuneHne poTOCUHTETUYECKON aKTUBHOCTM pac-
TEHUN, KOTopasi TECHO CBsidaHa C obLLen nnoLwiagbio NMCTOBOro annapara.
CHwmxKeHne obLlen acCUMUNALNMOHHON NMCTOBOW NMOBEPXHOCTU B pe3ynbraTte
nopakeHusi putonaToreHamMmn NPUBOAUT K CYLLECTBEHHbLIM MOTEPSIM YpoXKas
[17]. Mpu cunbHOM NOpaXeHWUn NUCTa AblpYaTol NATHUCTOCTLIO (KNSiCTEpOC-
nop1o3oMm) B NocrnegHeM HapyliaTes (U3nonorniyeckne npoueccsl, B Yac-
THOCTW TpaHcnupaumsl. YMeHbLLEHNE NHTEHCUBHOCTM TpaHcnupaumm otTpuua-
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TEenNbHO cKa3blBaeTCs Ha POTOCUHTE3E, NMOCKOSbKY Npu Anddysnm n ncnape-
HWUW BOAbI B OKPY)KatoLLyto aTMocdepy Yepes ycTbuLa NPoncXoanT NocTymnre-
HWe B pacTeHune yrnekncnoro rasa. TpaHcnupaumsa co3gaeT aBTOMaTUYHOCTb
BOAHOrO TOKa: C OAHOW CTOPOHbI, BOAA NOCTyNaeT B pacTeHue, a ¢ Apyron —
ncnapsietcs. bes TpaHcnupauun pacteHve ByaeTt yrHeTEHO, NMOCKONbKY KOp-
HeBOe [aBrneHune nogaeT He3HauYnTeNnbHOe KONNMYEeCTBO BOAbI. TpaHcnvpauus
TaKkke cnocobCTBYET NepeaBIMKEHNIO MUHEParbHbIX BELLECTB B pacTEHUM, KO-
TOpbI€ NOTMOLLATCS U3 NOYBbI KOPHSIMU. Kpome Toro, oHa CHUXXaeT Temnepa-
Typy pacTteHus. [oaTomy Ans HOpManbHOrO OYHKLMOHUPOBAHUSA pacTeHWN,
OCOBEHHO B NMepuoa Ux LBETEeHNs 1 NNOAOHOLEHUS, Heobxoanma JocTaToy-
Hasi HaCbILEHHOCTb KIEeTOK BOAOW, KOTOpasi B ONpeaerneHHon ctenexHm obec-
neynBaeTcs TpaHcnupaumven [16]. B xapkue mecsupbl niong-asrycta nponcxo-
OUT neperpesB NUCTbEB, NMOPaXXEHHbIX KISCTEPOCNOPNO30M AEPEBLEB, OHU
CKpyuyuBaroTcs 1 onagator [8].

Mpu npexageBpeMeHHOM ONafeHUn NMUCTbEB BO3HUKAIOT HapyLUEHUs B Mu-
TaHuM AepeBa, MOXET MPOUCXOANTb BTOPUYHbIV (OCEHHMI) pocT noberos [15].
I".B. OBuapeHko (1967) oTmeyaeT, 4To B ycroBusx Kpbima Knsictepocnopuo-
30M MopaatTCsi BCe KOCTOYKOBbIE NOPOAbl M MMHAAnMb. Y abpukoca bornbLue
BCEro CTpaaT NMoAbl, MUCTbS U LIBETKOBbIE MOYKK, Y MEPCUKa N MUHOAnNs —
noGerun n UBETKOBbIE NMOYKN, Y YEPELLHW Y BULLIHU — JINCTbSA U MAOAbI, Y anblym —
nobern n nucTes, y cnuebl - nucTbs [12]. Mo gaHHbIM P.U. KannHuueHko
(1978), Ha tore YkpanHbl KNACTEPOCNOPMO30M CUITbHO MOPAXKAKTCA MOYKA U
noberu nepcuka n abpukoca. B noykax rpud obHapyXnMBaeTcs K KOHLY OKTS0-
P, @ K MapTy YNCNO BOMbHbIX MOYEK MOXET AOCTUTHYTb 98 % [5]. MHorve aB-
TOPbI YKa3bIBakOT, YTO OCOBEHHO BPEAOHOCHO NopaXkeHne noberos 1 BETOK [4,
6, 15]. Ecnn 6one3Hb NposiBNSieTCS B CUITbHOW CTEMNEHM B TEYEHNE HECKOTNBbKNX
neT, 910 BbI3bIBaET rmbens gepesa [13].

Llenb uccnegoBaHus 3akniovanacb B U3yYeHUW BPeOOHOCHOCTU KIisicTe-
pocrnopuosa crivBbl JOMaLLHeN B ycnoBusax benapycu.

MeToabl nccnepoBaHui. ViccnegoBaHms No NopaxaemMoCcTu noYek rpu-
©om CI. carpophilum npoBoAnNN Ha KONMMNEKUMOHHOM yvacTke PYT « MHCTUTYT
NnogoBoACTBa» Ha Tpex copTax CrMBbI JOMALLHEW pa3HbIX CPOKOB CO3peBa-
Hus: Penknog paHHun, BeHepa n Ctennu. [ns onpegeneHus rmbeny noyek
y4yeTbl NPOBOAMMM A0 Havarna ux pacnyckaHus B peHodase «HabyxaHue no-
yek». Ha 5 y4yeTHbIX OepeBbsixX TPEX YYMTbIBAEMbIX COPTOB MOACHUTLIBANN
noapsa ¢ YeTbipex cTopoH no 50 uBeToYHbIX Noyek. He pacnycTusLlumecs no-
YKkM cobupanu ons MMKPOCKONMYECKOro aHanmaa.
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OnpepeneHune ypoxasi B 3aBUCMMOCTW OT KONMYECTBA MOrMoLINX noyek
nposoaunu B CIK «OcTpomeyeBo» bpecTckoro panoHa Ha CopTe CIMBbI
CteHnnu. BecHoi B heHOodase CnmBbl «3eNeHblin KOHYC» Bbiny BbibpaHb! 1 3a-
3TUKETMPOBaHbI BETOYKM C pasHbIM KONMMYECTBOM MOpPaxeHHbIx novek (5, 10,
20, 30 %, B kaxxgom BapuaHTe no 10 NOBTOpPHOCTEN (MOBTOPHOCTBL - 1 BETOY-
ka)). MNMocne uBeTeHUst CNUBbI YY4UTbIBANM KONMYECTBO CHOPMUPOBABLLNXCS
NIogoB Ha KaXKAoW yY4EeTHOM BETKE U B cpeaHeM Ha 1 nouky. YyeT ypoxas (ko-
NNYECTBO NIOA0B M NX BEC B r[paMMax) NPOBOAUNN OTAENbHO Ha KaXX4oWn BeT-
ke. [Ins coxpaHeHns ypoxas yyeTHble gepeBbs obpabaTtbiBany oT 6onesHen
n BpeguTenen.

Mpu n3yveHnn BNUSHUSA CTENEHN NOPaXKEHUS NINCTLEB CIMBbI KISAICTEPOCHO-
pUO30M Ha TakuMe nokasaTenu BPe4OHOCHOCTU, Kak AMNMHa U LUMPUHA NIUCTO-
BOW MMAACTWHKMW, ANMHA W TOMLWWHA OQHOMETHEr0 NpUpOCTa, ANNHA, WNpUHA U
Macca nnoja npou3BoauNnCL U3MepeHus wTaHreHumpkynem 50-100 yyer-
HbIX OpraHoB.

Pe3ynbTaTthl MccnegoBaHui u nx obcyxaeHue. BpegoHOCHOCTb KnsdcTe-
pocropro3a B ycroBusix benapycu nposBnsieTcs B NopaXeHun BeTBew, node-
roB, NOYeK, MMCTbLEB U NMNOAOB CrmBbl. PacnpocTpaHeHHOCTb BOnesHn Ha cnu-
BOBbIX A€PEBbsAX BOCMPUUMYMBBLIX COPTOB NPY HannymMm 6riaronpusiTHOM Noro-
abl moxeT pgocturatb 100 %. Takoe MHTEHCMBHOE MOpaXKeHWEe AePeBLEB Ha-
6nroganock B 2010-2013 rr. Ha nocagkax copta PeHknog paHHUiA B OMbITHOM
cagy PYT1 «MHcTuTyT NnogoBoacTBay. [NopakeHHble NUCTbA NpexXaeBpeMeHHO
onaganu, oTMevarcst BTOPUYHBIA poCT BepXyLuedHbIx noberos (8o 50 %), 4to
NprBOANIO K 0BLLEMY UCTOLLIEHMIO M OCnabneHunto epeBbEB, a B 3MMHUIN Nepu-
o[ - K X nogmep3aHuto 1 nonHou rmbenun. Ha nopaxeHHbIx noberax B MecTax
pacTpeckMBaHus KOopbl Habnoganock kamegeteyeHme. MNpu nepexoae Kpaxma-
na B Kame[b TEPSAETCS YaCTb 3anacHbIX NacTUYECKMX BELLECTB. 3aKynopka co-
CyAOB Kame[bl0 3HA4YMTENbHO 3aTpyOHSeT NepeaBbkeHe BOAbl U BELLECTB,
YCBOSIEMbIX KOPHSAMM, YTO TaKKe Bbl3bIBaeT OcrabneHne 4epeBLEB.

CornacHo nutepaTypHbIM AaHHbIM, OT KIISICTEPOCNopMo3a MOXeT norno-
HyTb 80 80 % nouyek [14]. B cBs3u ¢ aTum Hamm B 2011-2013 rr. Gb1nm npoBee-
Hbl MCCIeQoBaHMs Mo NopaxaeMocTu nodek rpudom Cl. carpophilum.

B pesynbTaTte npoBeAeHHbIX aHaNM30B yCTaHOBMNEHO, YTO B ycrioBusax 2011
r. 7,6 % noyek normbnu B pesynbTaTte nx nopaxeHusi rpudom Cl. carpophilum,
B ycnosusix 2012 r. — 7,9 %, B ycnosusx 2013 r. — 8,7 % (tabnuua 1).

Bonee BbICOKMIA NPOLIEHT NOpaXeHHbIX rpubdom Cl. carpophilum novek oT-
MeYeH B HacaxaeHusax cnuebl copta Pexknog paHHui (8,4 %, 9,2 % n 10,8 %)
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Ta6nuua 1 - NMopaXeHHOCTb NOYeK COPTOB CIIMBbLI AOMAaLUHEN rpuGom
Cl. carpophilum (PYIN «AHcTUTYT nnopgoBoacTeax», 2011 - 2013 rr.)

Copr Ne yyeTHoro % no4eK, NopaxeHHbIX KNACTepPOCnopruo3oM
Aepesa 2011 . 2012r. 2013 .

1 4,0 16,0 14,0

2 12,0 2,0 8,0

P;::ﬂv?g 3 10,0 10,0 6,0

4 12,0 10,0 20,0

5 4,0 8,0 6,0

B cpeduem 8,4 9,2 10,8

1 8,0 6,0 4,0

2 6,0 8,0 10,0

BeHepa 3 8,0 6,0 8,0

4 10,0 10,0 8,0

5 4,0 4,0 6,0

B cpeduem 7,2 6,8 7,2

1 10,0 4,0 4,0

2 4,0 10,0 10,0

CTteHnu 3 8,0 6,0 8,0

4 10,0 12,0 14,0

5 4,0 6,0 4,0

B cpedHem 7,2 7,6 8,0

N CpaBHUTENbHO OAMHAKOBLIN B HAcaXaeHMsX cnmebl copToB BeHepa (7,2 %,
6,8 %, 7,2 %) n Ctennu (7,2 %, 7,6 %, 8,0 %).

Mpu onpepeneHnn BENNYUHLI ypoXkasi B 3aBMCMMOCTM OT KONMYECTBa nopa-
YKEHHBIX MOYEK YCTAHOBIIEHO, YTO CHIKEHUE UX KonmnyecTBa obycnaenmBaeT
COOTBETCTBEHHO CHWXEHUE KOnm4yecTBa cchopmMmpoBaBLUNXCS MIOA0B U YpO-
xas (Tabnuua 2).

KoppensunoHHO-perpecCcnoHHbIN aHanma NonyyYeHHbIX OaHHbIX NMO3BOMWII
BbISIBUTb TECHYHO 3aBUCMMOCTh (r = 0,89) mexxay NopaKeHHOCTLIO NMOYEK U YPO-
)KaeM, KoTopasi Bblpa)kaeTcsi ypaBHEHMEM:

Y=1,05x-1,36; R*=0,79, rne (1)

X — KONMYECTBO NOopaXeHHbIX noyvek B %; Y — CHuxeHne ypoxas, %

[aHHoe ypaBHeHME MOXeT ObITb NpeacTaBneHo rpadouyeckn (PUCYHOK).

Kak Hamu paHee ObINIo 0OTMEY€EHO, B pe3yrbTaTe XU3He4esATeNbHOCTN BO3-
Oyautens knsctepocnopuosa rpuba Cl. carpophilum Ha NUCTbSX COKpallaeT-
CSl X aCCUMUMALMOHHAsA NOBEPXHOCTb, 3afiepXKnBaeTcs pocT Nnoberos, Hapy-
WwaeTcs 0OMeH BEeLLEeCTB, YTO BbI3bIBAET CHIKEHWE NPOAYKTUBHOCTU AepPEBb-
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Tabnuua 2 — BnusaHMe nopaXeHHOCTU LiIBETOUHbIX No4vek rpubom Cl. carpophilum
Ha maccy nnogoB cnuibl (CMK «OcTtpoMeyeBo», BpecTckuit pahoH, COpT CRMBbI
Ctennu, 2011-2012 rr.)

Konuuectso Macca CHMXXeHWe Mmacchbl NnogoB
% nopaxeH- | KonuyectBo cbopmmpo- | copmmpo-
HbIX UBETOY- | yYeTHbIX Mo- | 2o oo BABLIMXCS ; % K KOHTpO-
HbIX MOYeK Yyek, LWT. nnopos, wr. | nnogos, r o
2011 2.
0 (KoHTponb) 100 181 7228 - -
10 100 164 6740 488 6,8
20 100 147 5887 1341 18,6
30 100 124 4957 2271 31,4
HCPys 35,21
2012 2.
0 (KOHTpOrb) 100 175 7005 - -
5 100 167 6651 354 5,1
10 100 157 6278 727 10,4
20 100 136 5431 1574 22,5
30 100 116 4637 2368 33,8
HCPgs 23,28
40
35
=
. 30
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CHMXeHue ypoxasi CNMUBbI B 3aBUCUMOCTU OT KONIMYEeCcTBa No4ek, MopaXKeHHbIX
KNsICTEPOCMNOPMO30M (IKCNEepUMeHTarnbHble AaHHble, 2011-2012 rr.)
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eB. B cBssn c atum B 2012-2013 rr. B CINK «OcTtpomeyeBo» bpecTckoro paro-
Ha Ha copTe cnuBbl CTeHNN HaMmuy ObINo NPOBEAEHO U3YyYEHNE BNIUSHUA CTene-
HW NOpPaXKeHUs NIUCTbEB CNUBbI KNSICTEPOCNOPUO3OM Ha TakMe nokasaTenu
BPELOHOCHOCTU, KakK ANnMHa U LUMPUHA JIMCTOBOW MITACTUHKK, ANVHA U TOMLWMK-
Ha oOHONeTHEero NpMpocTa, AnvHa, WMprHa u macca nnoga (tabnuua 3).

B pesynbTaTte npoBefeHHbIX MCCNeA0BaHUN yCTaHOBMNEHO, YTO NMpuU pasBu-
T 6onesHu Ha NUcTbsAx 6onee 35 % LOCTOBEPHO CHMXKAKOTCA BCe Uccnenye-
Mble nokasaTenu. [jnvHa v wmnprHa NMCTOBOW MAAacTMHKM CHwxanace B 1,1
pasa, TonwuHa ogHoneTHMx noberos - B 1,3 pasa, AnvHa — B 1,2 pasa, Benu-
4YnHa nnogo. - B 1,1 pasa, macca nnoga — B 1,2 pasa. Tak, KaxabIn nnog cnu-
Bbl MOXeT TepsTb B Bece 40 8,91 (20,3 %).

Takvm ob6pasom, KNacTepocnoprnos CrvBbl, Nopaxasi NMMCTbs, yMeHbLLIasa ux
ACCMMUMALNOHHYIO MOBEPXHOCTb U BbI3blBasi NPeXaeBpPEMEHHOE onagaHue,
NPVBOAUT K CHIKEHMIO FOOUYHOTO NpupocTa noberos B 1,2 pasa 1 Maccbl Miio-
[oB B cpefHeM Ha 6,6 1 (15,5 %). Kpome Toro, cornacHo nccrnegoBaHunsam O.A.
KocoropoBoii (1974), MOXeT cokpalLaTbCsl 3aKnaaka LiBETOYHbIX MOYEK U CHU-
»KaeTcst MOPO30CTOMKOCTb pacTeHun [8].

M3yyeHre BnvsHUA CTENEHU NopaKeHUs1 epeBbeB KISICTEPOCNOPUO30M
Ha ypoxaw NnofoB crivBbl AoMaluHen nposogunu B CIK «OctpomeyeBo»
BpecTckoro panoHa. NoTepu ypoxasa B 3aBUCUMOCTU OT CTEMEHU MOPaXKeHns
NNCTbEB BO3byaAMTENEM KNACTEPOCNOPMO3a B roAbl UCCeLOBaHUA COCTaBu-
3,0 - 11,5 % (Tabnuua 4). MopaxeHHocTb novek rpubom Cl. carpophilum Ha
y4YeTHbIX AepeBbsx He npesbiwana 7 %.

B pesynbTaTe nccnenoBaHui BbiBreHa TeCHasd KoppensaumnoHHas 3aBucu-
MocTb (r = -0,93) mexxay CTeNeHbIo NOPaXeHUS NIMCTLEB CMMBbI KISACTEPOCHO-
puo3om (x) n ypoxxaem nnogos (Y) (tabnumua 5).

Tabnuua 3 — BuomeTpurUeckue nokasarenum gepeBbLEB CIIMBbI B 3aBUCUMOCTU OT

pa3BuTUA KnsicTepocnopuosa Ha nucTtbsAx (CIK «OctpomeyeBo», BpecTckuin
paunoH, copt CteHnu, 2012-2013 rr.)

OTHOCUTENbLHO 34,0pO-

CunbHomnopaxeHHble

Moka3aTtenb Bble AepeBbA (pa3BuUTUe | aepeBbs (pa3Butue 60-
6one3Hu go 10 %) nesHu cebliwe 35 %)
[OnnHa NMCTOBOW NNACTUHKN, MM 93,9411 91,5+1,2
LLivpuHa NMCTOBON NAACTUHKN, MM 47,5+1,0 44,0+1,2
TonumnHa ogHoneTHero nobera, MM 5,6£0,5 4,3+0,2
[nvHa ogHoneTHero nobera, Mm 353,0+24,3 287,0+12,1
OnvHa nnoga, Mm 44,2+0,9 41,4+0,6
LLinpuHa nnoga, Mm 37,3+0,7 34,7+0,9
Macca nnoga, r 42,7+1,0 36,1+1,3
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Tabnuua 4 - BiusiHne cTeneHn NnopaxeHus NUCTLEB BO3byauTenem
KIiICTEpOCNOpMo3a Ha ypoXkai CrimBbl AoMaluHen (copt CteHny,
CIK «OcTtpomeyeBo», bpectckun paroH, 2012-2013 rr.)

CTteneHb nopaxe- Ypoxan CHWXeHue ypoxas
HuA, % c 1 pepeBa, Kr Kr %
0-10 33,1 0 0
11-25 32,1 1,0 3,0
26-50 31,0 2,1 6,3
>50 29,3 3,8 11,5
HCPgs 0,85

Tabnuua 5 - BpegoHocHOCTb KHRCTepOCI'IOEVlosa CINUBbI AOMaLLHeNn
(CMNK «OcTtpomeueBoO», Bpectckum panoH, 2012-2013 rr.)

Mokasartenu
YpaBHeHWe perpeccum Y =33,64-0,075x
KoadhdumumeHT geTepmmHaumnm 0,87
KoadhdunumeHT BpeaoHOCHOCTH, (a4) 0,075
OTHOCUTENbHbIN KO3 MULIMEHT BPEAOHOCHOCTH, % 0,22
Mopor BpeaoHocHoCTU (% pa3sutus GonesHu) 11,3

lMopor BpeAOHOCHOCTM KNACTEPOCNOPMO3a Ha NMUCTbAX CrMBbI COCTaBUIT
11,3 %. 3TO 3HaAUWT, 4YTO NpU yBENNYEHUM pasBuTus 6onesHn Ha 1 % cBbliwe
rnopora Bpe4OHOCHOCTU YPOXXaNHOCTb CHxaeTca Ha 0,22 %.

3aknto4yeHue. B pesynbraTte nccnegoBaHum yCTaHOBIIEHO, YTO BPEAOHOC-
HOCTb KIsiICTepOoCnopmosa CrvBbl JOMallLHeN B ycnoBusix benapycu nposasns-
€TCs B NMOPaXEHUN MOYEK, CHMKEHUN aCCUMUNSALMOHHON NMOBEPXHOCTM JnC-
TbEB, FOOUYHOrO MpMpoCcTa NOBeroB 1 Macchl NI040B, YTO OTPULATENBHO CKa-
3blBaeTCH Ha ypoxae. Ha npumepe coptoB BeHepa n CteHnu ruberns novek B
2011-2013 rr. coctaBuna ot 6,8 oo 8,0 %, copta PeHknoa paHHuin — 8,4 - 10,8
%. BbisiBrieHa TecHas B3aumocsssb (r = 0,89) mexay npoueHTOM MopaxeH-
HbIX MOYEK N CHIDKEHNEM ypoxas. KnsacTepocnopros CnmnBbl, opaxas nmcTbs
1 Bbi3blBasi NPEXAEBPEMEHHOE OnagaHne, NPUBOAMUT K CHYDKEHWUIO TOOUYHOTO
npupocTa noberos B 1,2 pa3a n maccol Moo B cpegHeM Ha 15,5 %. MoTtepu
ypoxas B 3aBUCUMOCTM OT CTEMNEHN NopaKeHnst IMCTbLEB CrvBbI BO3OyauTe-
nem knscrepocnopuo3da moryT coctaenate 3,0 - 11,5 %.
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T.G. Pilat, S.F. Buga
RUC “Institute of plant protection”

PLUM SHOT HOLE HARMFULNESS UNDER CONDITIONS OF
THE REPUBLIC OF BELARUS

Annotation. Plum shot hole harmfulness under conditions of the Republic of Belarus
appears in buds damage, leaves assimilation surface reduction, shoots and fruit weight
annual growth, what has a negative effect on the yield. A close relationship (r = 0,89)
between the percentage of damaged buds and yield reduction is revealed. Plum shot
hole, while damaging leaves, reducing their assimilation surface and causing early
falling, results in the shoots annual growth reduction 1,2 times and fruit weight on the
average by 15,5%. Yield losses depending on a degree of plum leaves damage by plum
shot hole causal agent have made 3,0 - 11,5 %.

Key words: plum, shot hole, Clasterosporium carpophilum, harmfulness, buds
damage, yielding
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H.I". lNonnaeckas
PYTl «MHcmumym 3awjumbi pacmeHuti»

AHTATOHUCTUYECKASA AKTUBHOCTb N'PUBA TRICHODERMA SP.
IZR D-11 (BUM F-457[]) K TPUBY FUSARIUM CULMORUM -
BO3BYAUTEINO KOPHEBOUW T’HUITA OBCA

[Hama nocmynneHusi cmambu 8 pedakyuro: 28.05.2014
PeueH3eHm: SIHkoeckas E.H., kaHO. 6uon. Hayk

AHHoTaums. B paboTte npeacraBneHbl pedynbTartbl U3yYEHNs aHTarOHUCTUYECKON
aKTMBHOCTU rpuba Trichoderma sp. 1ZR D-11 (BUM F-457ﬁ) Mo OTHOLLEHWIO K rpuby F.
culmorum — Bo36yamMTento KOPHEBOW rHUNN OBca. ViccnenoBaHusi nokasanwu, Y4To AaH-
HbI LUTAaMM rpubanposiBnsieT yHMMUMAHBIA Napa3uTUYECKUIn aHTaroHM3m, UHMIMobupy-
€T CKOPOCTb pOCTa NaToreHa v okasbiBaeT pOCTOCTUMYIMPYIOLLEE AENCTBME Ha pacTe-
HUS.

KntoueBble croBa: 0BeC, KOpHEBasi THWMb, aHTaroHuam, F. culmorum, Trichoderma.

BBeageHue. B Pecnybnuke benapycb oBec siBnseTCA BakHON 3epHOdY-
pakHOM 1 NPOAOBONILCTBEHHON KyNbTypOW, KOTOpasi BO34eNbIBaeTCs Ha Mio-
waan 6onee 130 Tbic. ra, YTo cocTaBnseT 5,2 % OT NOCEBHbIX MAoWanen 3ep-
HOBbIX KynbTyp [14]. MpoaykTbl NnepepaboTkn oBCa UCMONb3YHT B 4ETCKOM U
ONEeTNYECKOM MUTaHWM, MULLEBOWN U KOHANTEPCKON MPOMbILLNIEHHOCTH, NOJTO-
MY ANt CHUKEHUS 00 bEMOB NMPUMEHEHMSA XMMUYECKNX NpenapaToB 1 Nonyye-
HWSI 9KONOTMYECKM YMCTbIX NPOAYKTOB MUTaHMs HeobxoamMbl Ge3onacHble
cpefncTtsa 3awmTel. B HacToswee Bpemsa BO BCeX pasBUTbIX CTpaHax NpoBoO-
OSTCHA UccrneaoBaHUs no co3aaHntio aPEKTUBHBLIX arpOTEXHONOMMIN, CNOCo-
BCTBYIOLLMX BOCCTAHOBMEHMIO N0A0POANS MOYBbI C NPpUMeEHeHeM Gronoru-
YeCKMX CpeacTB 3alUnTbl pacTEeHUN.

OpHVM 13 NepCcrneKkTUBHbBIX HanpaBneHnii GUONOrMYeCcKoN 3aLLUTbl CEMbCKO-
XO35NCTBEHHbIX KynbTyp OT 6onesHew siBNSeTCs UCNONb30BaHWe aHTaroHW3-
Ma MUKPOOPraHn3MoB. AHanu3 nMTepaTypHbIX OaHHbIX CBUOETENbCTBYET O
TOM, YTO B MMp€E NPOBOANTCHA aKTUBHbIN MOUCK aHTarOHNCTUYECKUX MUKPOOP-
raHM3MOB MO OTHOLLEHWIO K chuTonaToreHam, B TOM YMcrne 1 k Bo3byauTtensm
KOPHEBOW rHUIN 3epHOBbLIX KynbTyp [1, 9].

B HacTosiee Bpemsi B 6opbbe ¢ hnTonaToreHHbIMM MUKPOOrpaHn3Mamm
ncnonb3aytoT rpubsl poga Trichoderma — LUIMPOKO pacnpoCTpaHeHHbIe NOYBEH-
Hble canpoduTbl [17] n BuonpenapaTbl, cO34aHHbIE HA UX ocHoBe. [MposBre-
HVe aHTaroHM3ma aTux rpuboB BbipaXkaeTcs B BUAE MUKONapasmTMama, aHTu-
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B1o3a, KOHKYpEeHLMM 3a NUTaTenbHbIE BELLECTBA M MPOCTPaHCTBO M MHaKTUBa-
LuMKn doepMeHTOB NaToreHoB. HekoTopble BUAbI rpuboB poaa Trichoderma cno-
COBHbI NapasnTnpoBaTb Ha MOKOALLMXCHA CTagusax naToreHHbIX rpuboBs, nuta-
Acb Unu paspyasi ux. Kpome 1oro, oH1 MoryT NpoAayLMpoBaTh NeTyune aHTu-
OMOTHKN, KOTOPbIE OKa3bIBAOT NONOXMTENBHOE AENCTBUE HA pacTeHUs, yyy-
Wwas BUTaMUHHOE, YrrepoaHoe U a3oTHOe NuTaHue, MOBbIWAaT BCXOXECTb
CEMSIH 1 YCKOPSIIOT pa3BMTUE pacTeHun, a Takke bnaronpmaTCcTBYOT co3aa-
HUIO NyYLLEen CTPYKTYpbI NoyBsbl [7, 8, 19, 22].

PesynbTaTbl MHOrOYMCNEHHBIX NCCNEe0BaHMIN NMOKa3arnu BbICOKYH ahdeKkTuB-
HOCTb AaHHbIX MUKPOMMULIETOB OTHOCUTENBHO Takux OMTONaTOreHoB Kak
Rhizoctonia solani J.G. Kuhn, Sclerotium rolfsii Sacc., Pythium aphanidermatum
(Edson) Fitzp., Fusarium oxysporum Schlecht. emend. Snyder&Hansen,
Fusarium culmorum (W.G. Sm.) Sacc., Gaeumannomyces graminis var. tritici J.
Walker B OTKpbITOM 1 3aLUmLLiEHHOM rpyHTe [5, 18, 20, 21, 23].

Ocobyto onacHOCTb AN pacTEHU OBCA B HALLUX YCIOBUAX NPeacTaBnsioT
rpubbl poga Fusarium Link., KOTOpble ABMAITCA BO3OyaMTENAMU KOPHEBON
rHUMK 1 dy3apro3a MEeTESNKNU, MopaXKeHne KOTOpbIMU Bbi3bIBAET NOTEPU YPO-
Xasi, yxyaLeHune nuLLEBbIX 1 KOPMOBBIX KAYeCTB 3epHa BCreACTBME HakKonse-
HWSI MUKOTOKCMHOB. opakatoTCsl NepBUYHbIE Y BTOPUYHbIE KOPHU, MOA3EM-
HOe MeXJoy3nune n ocHoBaHue cTebnsa. BcneacrTeue aToro BO3MOXHa rmbenb
pacTeHuin B nepuop, npopacTaHnsi CEMSAH, NOSIBNIEHNSI BCXOAOB, TPyOkoBaHWSA
N UBETEHUS, a Takke OTMMpaHue ctebrnen n nyctokonococTs [3, 11]. Pesynb-
TaTbl HaWMX UCCMNEeAOBaHUA NokKasanu, YTo B CTPYKTYpe NaTOreHHOro Kom-
nnekca nopaxeHHom KOPHEBOW CUCTEMbI OBCa AOMUHMPYET rpunb F. culmorum
[13], koTOpLIN ABRSETCA NOYBOOOMTAOWMM haKyNbTaTMBHbIM NapasnTomMm,
CMocobHbIM ANUTENBHOE BPEMS BECTU canpoduMTHOE CyLlecTBOBaHWE, a Npu
BnaronpuATHbLIX ANSA HEro yCrioBUAX Bbi3blBaTb OONEe3HN pacTteHui. Moatomy
WHTPOOYKUMS aHTaroHMcToB OyaeT cnocobCcTBOBATb ANMMMUHMPOBAHUIO AaH-
Horo Bnga B noyse [4].

B cBA3KM ¢ 3TUM Lenbio HaWMX uccnegoBaHuii BUIOCh BbISCHEHME BO3-
MOXHOCTW BMOMOrMYEeCcKoro KOHTPOns nonynsuun rpuba F. culmorum c no-
MoLLbO rpuba-aHTaronucTa Trichoderma sp. 1IZR D-11 (BUM F-457[1), a Takke
€ro BrnsiHMe Ha pPoCT U PasBUTUE PaCTEHWU OBCa.

Matepuanbl n meToabl. B paboTe ncnonb3oBanm MOHOCNOPOBbIE N30JIS-
Tbl rppnboB F.culmorum v Trichoderma sp. IZR D-11(BUMF-457[) — wrtamm-
OCHOBY Buornoruyeckoro npenapata ®yHrunekc, KOTopbIn pa3paboTaH B na-
BopaTopun MMKPOBMONOrMYECKOro MeToAa 3aluThl CENbCKOXO3SNCTBEHHbIX
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KynbTyp OT BpeauTernen n 6onesHen PYT « MHCTUTYT 3awmTbl pacTeHnny. [ns
onpefeneHnst xapakTepa B3auMOOTHOLLEHWUIA Mexay rprbdamMu ncnonb3osanmu
MeTOo BCTPEYHbIX KONOHUIA, onucaHHbin U.H. BabywwkuHon [2] n mogudumum-
poBaHHbIn B.[. lNonnkceHoBow ¢ coaBTopamu [12]. MeToa BCTpPEYHbIX KOJO0-
HWIA COCTOUT B TOM, YTO Ha NMOTHYI nuTaTenbHyto cpegy KCA ykonom c npo-
TMBOMOJOXHBIX CTOPOH YaLuku MeTpu HaHOCAT KynbTypy TeCcT-06bekTa 1 aH-
TaroHucta. Yaluku nocne nocesa UHKYOGUpytoT B TepmocTtaTe npu 23-25 °C.
NHrmbrnpoBaHue pocTa B NpoLEeHTax Ha y4eTHbIE CYTKU KyNIbTUBMPOBAHUS Bbl-

ynensanu no popmyne 1:
p_K=A 100 (1)
K

roe P — nokasaTenb MHrMbupoBaHus, %,

K — pocT rpuba B KOHTpOSE, MM,

A — pocT rpuba B onbiTe, MM.

B kauecTBe nokasartens «pocT rpubay» Mcnonb3oBany guameTp KONoHUU
ronba B HanpaBneHuun, NeprneHauKynsapHoM yepTte, Oenswen Yallky Ha ase
paBHble NONOBUHbI.

Ha 10-e cyTkv onpefensnu xapakrep B3anMOOTHOLLEHWUIA aHTaroH1cTa v na-
TOreHa Ha OCHOBaHWUW NATU XapaKTepHbIX TUMOB, ONMCaHHbIX B iutepatype [6]:

| — dpyHrMcTaTMYecknin anumMeHTapHbln (OQHOCTOPOHHMI) aHTaroHU3Mm, Ko-
TOPbLIV NPOSBASETCA B HAPACTaHUN KOFTOHNM aHTaroHNCTa Ha NOBEPXHOCTb KO-
NoHUK TecT-00beKTa, Bbl3biBas NMpeKpaLleHne akTuBHOro pocrta rpuba;

Il — aHTMBMOTUYECKUIA aHTAroHM3M — 3amesIeHe POCTa KOSTIOHWUM TECTUPY-
eMoro rpnba Ha pacCTOSHUM OT KOMNOHUM aHTaroH1McTa, obpasoBaHuve nocnes-
HWM 30HbI, B KOTOPOW POCT NaToreHa He HabniogaeTcs BcrneacTeme Bblgerne-
HUS1 aHTMONOTUYECKMX BELLECTB;

Il — TeppuTOpManbHbLIA aHTAroHM3M, KOTOPbIV NPOSIBIISIETCS B 06pacTaHum-
KOMOHUM NaToreHa rpuboM-aHTaroHMCTOM; OObIYHO MaToreH OTCTaeT B pOCTE;

IV — B3aMMHbIN aHTaroHU3M — HapacTaHue KOSIOHUW aHTaroH1cTa Ha nosep-
XHOCTb KONOHUW TECT-00bEeKTa C 000I0AHBIM NHIMONPOBAHNMEM CKOPOCTH POCTA;

V — nHguddepeHTHble (HeMTpanbHble) B3aNMOOTHOLLEHUS — HapacTaHue
KOMOHMK rpuba-aHTaroHUcTa Ha NMOBEPXHOCTb KOMOHMU TecT-00bekTa ¢ co-
XpaHeHneM CKOpOCTHK pocTa obounx rpnbos.

[nsa ycTtaHOBNeHns B3aMMOOTHOLLIEHUI Uccnegyembix rpnbos npoBogunu
MUKPOCKOMMPOBaHMe 30Hbl COBMECTHOMO POCTa KONOHMIW NaTtoreHa n aHTaro-
HUCTa M oueHMBanu B bannax cTeneHb HapacTaHWs aHTaroHuWcTa Ha
TecT-06bekT [16]:
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0 — HapacTaHus KONOHWK rprba-aHTaroHCTa Ha KOJTOHMIO TECT-06beKTa HET;

1 — aHTaroHWcT 3aHMMaeT 8o 25 % nnowaam KonoHUn NaToreHa;

2 — aHTaroHUCT 3aHuMaeT 25-50 % nnowaamn KonoHnn naToreHa;

3 — aHTaroHuUcT 3aHumMmaeT 51-75 % nnowaam KoNnoHUM naTorexa;

4 — aHTaroHUcT 3aHMmaeT 76-100 % nnoLuaan KoroHMK naToreHa.

[nsa onucaHnsa BHeLIHero Buaa KonoHun gutonatoreHa Ha 10-e CyTku mc-
nonb30Banu CrneayLLyto LWKany:

A — naToreH CUIbHO YrHETEH, MULLENWIA PEAKUIA, NpuXKaT K cybcTpary;

b — natoreH yrHeTeH cnabo;

B — naToreH He yrHeTeH.

AHann3 MHPULMPOBAHHOCTM CEMSIH NMPOBOAUIN C UCMOSb30BaHNe MeToaa
«ByMaxHbIX PyNOHOBY»: Ha nucTax uneTpoBanbHon Bymaru, pasmepom 20 x
80 cm, npoBOAMNKM KapaHAALLIOM FIMHUIO Ha pacCTOsHUKU 3-4 CM OT BEPXHEro
Kpasi. I3 cpegHero obpasua cemsiH kaxxgon npodbl otoupanm no 100 3epeH. Ha
CMOYEHHYIO 0 MOSHOro yBMaXHEeHUst Bymary no nvHUK Ha paccTodHun 1 cm
Opyr OT Agpyra packnagbiBanu 3epHa (no 50 WwTyk Ha OguH PyIioH), MOBEpX ce-
MSIH HaknagbiBanv NneHTy neprameHTHon bymaru wunpuHon 5 cm. Kaxayto no-
NOCKY CMaTbIBanu B HE Tyron pynoH. PynoHbl nomMeLlanv B eMKOCTb, 3amnofHeH-
HYHO BOZOMNMPOBOAHONM BOAOW BbICOTOM Okoio 1/3 pyroHa, n nHkybuposanu npu
Temnepartype 22-25 °C B TeveHue 7 cyTok. [1o npoLlecTBmm ykaszaHHOro Bpeme-
HW aHanNM3npoBanu NHMULMPOBAHHOCTb 3€PHOBOK rpnbamun Fusarium spp. [15].

[na cucrtemaTtmsaumm n obo0bLieHna cobpaHHoro matepuana 6binm mc-
nonb3oBaHbl cTaTucTnyeckne metoabl [10].

PesynbTaTtbl n obcyxaeHunna.lpnué Trichoderma sp. IZR D-11 (BEVM
F-457[1) npu COBMECTHOM KyNbTUBUPOBAHUN C MaTOreHHbIM rpubom F.
culmorum, nokasan pyHrmcTaTM4ecknin anMMeHTapHbIA aHTaroHU3M (Hapac-
TaHWe KOMOHMN aHTaroHUCTa Ha NOBEPXHOCTb TECT-00bEKTa, KOTOPLIN B 3TOM
crny4yae npekpaliaeT akTUBHbIA pocT).OLeHKa aHTaroHUCTUYECKON aKTUBHOC-
TW, NPOBeAEHHAsA METOAOM BCTPEYHbIX KOMOHWUIA, MoKasana, YTto wraMm rpu-
Ba-aHTaroHncTa MHIMbUpyeT pocT muTonatoreHa B ycnosusax in vitro. MNpu
3TOM MHMMBUPOBaHMeE pocTa NaToreHa Habnaanm yxxe Ha 3-u cyTku (Tabnvua
1). Ha 10-e cyTKM COBMECTHOrO KyNbTUBMPOBaHUSI @HTAroHUCT 3aHuman 6o-
nee 45,0 % nnowagn KoNoHWUM naToreHa (PUCYHoK 1).

Kpome Toro, nsyyaembli Hamu LUTaMM OKa3blBan CyLLECTBEHHOE BIUsIHNE
Ha mopdponornyeckne npusHaku rpmda F. culmorum, B 4aCTHOCTU, Ha hopmu-
poBaHve Muuenusi natoreHa. Tak, B COBMECTHOW KynbType wTaMMbl outona-
ToreHa hopMMpoBanun peakuin, NayTUHUCTLIA, NpwKaTbii K cybcTpaTy Mule-
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Ta6bnuua 1 — AHTaroHMcTU4YeCcKas akTUBHOCTb rpuba Trichoderma sp. IZR D-11
(BUM F-457[1) no oTHOLWEHUIO K u3onAaTam rpuba F. culmorum

WHrnbuposaHue pocta rpuba (%) Ha CTeneHb Hapac- BHewwHumn
B CYTKV COBMECTHOIO KyJNbTUBMPOBaHUS | TAHUSI aHTaroHuc- Bug
va Ta Ha KONOHUU KOMOHMIA
3-1 5-e 7-e nartoreHa, 6ann natoreHa
F. culmorum 16,7 17,8 52,4 2,3, 4 A

Mpumeyanue - «*» —2 —rpu6 Trichoderma sp. IZR D-11 (BUM F-457[0) 3aHumaeT 25-50 % nnowaam kono-
HWK TecT-06bekTa; 3 —rpub Trichoderma sp. IZR D-11 (BUM F-457[1) saHnmaet 51-75 % nnowiaam KonoHum
TecT-06bekTa; 4 — rpub Trichoderma sp. IZR D-11 (BUM F-457[]) 3aHumaeT 76-100 % nnolwiaam KosioHUM

TecT-o6bekTa; A — naTtoreH CuUnbHO YrHeTeH.

F.culmorum

PucyHok 1 — HapactaHue rpuba Trichoderma sp. IZR D-11 (BUM F-457[]) Ha kono-
Huto rpuba F. culmorum (Ha 10-e CyTKu Npy COBMECTHOM KyJNbTUBUPOBaHUM)

n1R, Takke Habnaanm ero YaCTUYHBIN NU3NC Y U3MEHEHWE OKPACKU (PUCYHOK
2). MuKpocKonMpoBaHMe 30Hbl COBMECTHOrO pocTa aHTaroHUCTa 1 naToreHoB
nokasano, 4To rmdbl rpnda Trichoderma sp. 1ZR D-11 (BUM F-457[1) o6BuBa-
0T rMdobl TECT-0OBEKTOB 1 NOCTEMNEHHO NX Pa3pyLUatoT.

WcecnenoBaHme BO3MOXHOMO TOKCMYECKOrO BO3OENCTBUS rpuba-aHTaroHcTa
Ha KynbTypy OBCa B NTabopaTopHbIX YCIOBUSIX NOKa3arno, YTO OH He Oka3biBaeT
HeraTUBHOTO BIUSIHUS HA BCXOXECTb CEMSIH U HE BbI3bIBAET YBSiAAHWUSI MPOPOC-
TKOB.Bonee Toro,0TMeYeHO NoBbILLEHWE BCXOXECTU CEMSIH MO CPaBHEHUIO C KOH-
Tpornem Ha 6,9-11,3 %, a TaKke CHWKEHNE MHPULMPOBAHHOCTN 3€PHOBOK OBCA
rpubamu poga Fusarium Ha 62,5-75,0 % (Tabnuua 2). MisyueHne pocTocTumynm-
pytoLLero BnusHus rpuba Trichoderma sp. IZR D-11 (BUAM F-457[1) Ha npopocTku
OBCa MoKa3sarso, YTo Hambonee CubHOE BNNSIHME OH OKa3blBas Ha AMMHY KOPHS
(14,0 %), B HECKOMBKO MEHbLLEN cTeneHn Ha anuHy poctka (11,0 %).
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3oHa nucTa |

PucyHok 2 — KonoHus rpuba F. culmorum npyu cOBMeCTHOM KyNbTUBUPOBaHUU
¢ Trichoderma sp. IZR D-11 (BUM F-457[1) (a) n B uncTom Kynbtype (6).

Ta6bnuua 2 — Bnuanue rpuba Trichoderma sp. IZR D-11 (BUM F-457[10) Ha Bcxo-
XecTb CeMSAH oBca U MHPULMPOBaHHOCTbL rpubamm poaga Fusarium (PYIN «AHcTUTYT
3awWwnTbl pacTeHui», copt Ctpaneu, nabopaTopHbIiit onbIT, 2012-2014 rr.)

B INa6opaTtopHas CHMXeHUe MH(ULMPOBaHHOCTH ce-
apuauT BCXOXeCTb, % MsAHrpu6amu poga Fusarium spp., %
Bes obpaboTkm 80,0-87,0 4,0-8,0*
Trichoderma sp. IZR D-11
(BMMF-457D.) 89,0-93,0 62,5-75,0

MpumMeyaHye - «*» — MHPULMPOBAHHOCTL CEMSsIH B BapuaHTe 6e3 obpaboTku.

3aknro4veHune. Ha ocHOBaHWMM NpoBeAeHHbIX NCCNEeA0BaHNIA YCTaHOBIEHO,
yTo rpub Trichoderma sp. IZR D-11 (BUM F-457[1) obnagaeTt nonuaHTaroHuc-
TUYECKMM OENCTBMEM MO OTHOLUEHMWIO K MaToreHHomy rpuby F. culmorum B
yCnoBusX in vitro, Npn 3TOM OKa3biBaeT pOCTOCTUMYIUPYIOLLLEE AENCTBME Ha
pacTteHus oBca. [onyyeHHble AaHHbIe NO3BONSAOT 06OCHOBATL UCMOMNb30Ba-
Hue npenapata PyHrunekc, cCo3gaHHOro Ha ocHoBe rpuba Trichoderma sp.
IZR D-11 (BAM F-457[1),B KOHTpONe KOPHEBOW MHWUMM OBCa Npu paspaboTke
9KOMOrM3MPOBaHHOW CUCTEMBI 3aLLMTbI KyNbTypbl.
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TRICHODERMA SP. IZR D-11 (BIM F-457D) FUNGUS
ANTAGONISTIC ACTIVITY TO THE FUNGUS FUSARIUM
CULMORUM - OAT ROOT ROT CAUSAL AGENT

Annotation.The work presents the results of research antagonistic activity of the
fungus T. sp. IZR D-11 (BIM F-457D) with respect to fungus-agent of root rot — F.
culmorum. The research has shown that the strain has the antibiotic and hyperparasitic
activity in relation to the studied pathogen,inhibits the rate of growth of the pathogen and
promotes growth effect on plants.

Key words: oats, root rot, antagonism, F. culmorum, Trichoderma.
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H.A. CKnumeHok
PYTT «MHCmumym 3awumbi pacmeHul»

3PPEKTUBHOCTb NPOTPABUTENEWN CEMSIH B 3ALLUTE
O3UMOM MNLWEHULbI OT BOJIESBHEW

Jama nocmynneHus cmameu 8 pedakyutro: 02.05.2014
PeueHsenm: bydpesuy A.T1., kaHO. C.-X. HayK

AHHoOTauus. B cTaTbe NpuBeaeHbl AaHHbIE UCCNeaoBaHWI B1ONOrMyeckon n xo3s-
NCTBEHHOW 3P(PEeKTMBHOCTM NPOTpaBuTENEN CeMsAH B 3alliMTe O3MMON MeHULbl oT
6onesHel. Bbicokoe pyHrMumMaHoe AencTBme npenapaToB B OrpaHUyeHn MHAULMPO-
BAHHOCTU CEMSIH 1 Pa3BUTUS CHEXHOWN MIIECEHN 1 KOPHEBOWN FHMM 06YCOBMIO NOny-
YeHue CTaTUCTUYECKN JOCTOBEPHOIr0 COXPaHEHHOro ypoXasi.

KnioyeBble cnoBa: 03umas niieHnua, MHpULMPOBaHHOCTb CEMSIH, CHeXHast nie-
CeHb, KOpHEeBas rHWMb, Gruonoruyeckas aPdPeKTUBHOCTb.

BeeaeHue. CemeHa ABNAOTCA NePBUYHBIM UCTOYHMKOM MHAEKLMM MHOTMX
3aboneBaHnin 3epHOBbLIX KyNbTyp, cpeamn KOTopbiX K Yyncny Hanbonee Bpeao-
HOCHbIX OTHOCATCA CHEeXXHasdA nrieceHb, KopHeBad rHUib pa3J'II/I"IHOl7I 3TUNOJO-
run, CenTopmos Komnoca, CnopbiHbs U Apyrue. o pesynbTatamMm MHOMONeTHUX
ncecrnefoBaHn MHAPULMPOBAHHOCTM NapTUii CEMSIH YCTaHOBIMEHA UX BbICOKas
KOHTamuHaumns rpubammn-so3dyantensamy 6onesHen He ToNbKo B pecnybnvke
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[4], HO 1 BO MHOrMX pernoHax mupa [1; 5; 9; 10]. B cBA3n ¢ 3TumM npoTpaBnmea-
HWe CeMeHHOro maTtepuana siBnsetca obs3aTenbHbIM MPMEMOM B 3alunTe
03UMbIX 3€PHOBbIX KYNbTyp OT 6onesHewn, NOCKOMNbKy NO3BONSAET OrpaHUunTb
pas3BUTME NAaTOreHOB Ha HavarbHbIX 3Tanax OHTOreHesa.

CnekTp npoTpaBuTeNen, NPUMEHSIEMbIX A4S NpeanoceBHon obpaboTkm ce-
mMsH B Pecnybnuke Benapycbh, 4OCTaTOYHO LUMPOK. TeM He MeHee, accopTu-
MEHT npenapaToB NOCTOAHHO paclumpseTcs. Tak, B HacTosLwee BpeMsi Ha pPbiH-
Ke cpefCTB 3aluUThbl pacTEHMI BO3pacTaeT Jorsi NpoTpaBuUTerNen cemMsaH KoMou-
HUPOBAHHOIO AENCTBUS, COAEPKaLLMX B CBOEM COCTaBe ABa 1 6onee oencTay-
IOLLMX BELLECTBa, KOTOpble, 0bragasi pasnMyHbIMM MexaHu3Mamn OencTBus,
obecneyvmBatoT 3aLLMTy NOCEBOB OT CEMEHHOWN U a3pOreHHom nHapekumn. B cesi-
31 C BblLLECKa3aHHbIM Lierb UCCrneaoBaHuin 3akniovanach B oueHke bruonoru-
YeCKOM N XO3MUCTBEHHOW 3(P(PEKTUBHOCTU HOBLIX NPOTPaBUTESNEN CEMSH OIS
3aLLUMTbI O3UMOW MNLLEHULIbI OT BONe3HeN.

MaTtepuanbl u meTogbl. iccrniegoBaHnsa NpoBeAeHbI B YCITOBUSAX OMbITHOTO
nonsa PYI «HcTuTyT 3awmthl pacteHmin» B 2011-2013 rr. [NoyBbl ONLITHOMO
y4yacTka fepHoBo-noa3onucTble, pH — 6,5, cogepxaHue rymyca B cpeiHeM CO-
ctaBnsieT 2,26 %. ArpoTexHuka B onbiTax — obLuenpuHATas ang Bo3gernbia-
HUS O31MON MNLEHMLbI B LIEHTPaIbHOM arpoKnMMaTyeckom 3oHe Pecnyonmku
Benapycb. CeB 031MOW NLWIEHNULbI MPOBOAWMM B ONTMMarbHble AN OaHHON
arpoKnNMMaTU4eCKOM 30HbI CPOKM, HOpMa BbiceBa — 4,5 MINH. CEMSAH Ha rekTap,
cnocob ceBa — y3KopsAOHbIN, LWUMPUHA Mexaypsaaun — 15 cm. OnbiTbl 3aknagpl-
Banu B 4-KpaTHOM NOBTOPHOCTU, pasaMmep OMbITHbIX AENSAHOK — 25 M2, MpoTpas-
nvBaHWe ceMsH NMPOBOAMITN HA NPOTPaBOYHOM MaluuHe «Hege-11» u3 pacye-
Ta 10 n paboyero pacTtBopa Ha TOHHy ceMsaH. CTaguu pasBUTUSA pacTeHUi
03UMOW MLIEHMLbI NPUBEAEHBLI B COOTBETCTBUM C AeCATUYHbIM kogom BBCH
[7]. OueHky ypoBHS pa3BuTus 6onesHen n uonornyeckon 3PEKTUBHOCTU
NPOBOAMN MO OBLLENPUHATLIM MeToAMKaMm [2].

B nccnenoBaHuax ncnonb3oBany criefytoLime npotpasuTeny cemsiH: Mak-
cum hopte, KC (2,0 n/T) — TebykoHason, 15 r/n + aszokcmuctpobuH, 10 r/n +
dnyanokcoHun, 25 r/n; Monapwue, M3 (1,5 n/T) — npoxnopas, 100 r/n + Tebyko-
Hason, 15 r/n + umasanun, 25 r/n; Cuexuk Kombu, KC (1,5 n/t) — TebykoHason,
5 r/n + donyokcacTpobuH, 37,5 r/n + npotnokoHason, 37,5 r/n + KNoTuaHWavH,
250 r/n. Beibop npenapaToB 6bi1 06YCNOBMEH LLMPOKNM CNEKTPOM AENCTBYHO-
LLMX BELLECTB C pas3NNYHbIMU MEXaHN3MaMu LENCTBUS.

Pe3ynbTaTbl n nx obcyxaeHune. PesynbTtatbl OUTOIKCNEPTU3bI HENPOT-
paBrieHHbIX CEMSH CBUOETENbCTBYIOT O €XEerogHom UX MHMULMPOBaHHOCTH
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rpubammn-so3dyantensmm 6onesHen. Tak, B ycnousix 2011 r. oHa BapbupoBa-
na ot 3,3 (rpmbskl poga Fusarium) po 6,7 % (rpubbl poga Alternaria), Torga Kak
B 2013 r. — cooTBeTCTBEHHO OT 24,0 00 66,0 %. Ha 3ToM hoHE B KOHTPONbHOM
BapMaHTe 0TMEeYanocb CHUXEHNE BCXOXECTU, OCOOEHHO B MOSIEBbLIX YCIOBM-
sx, — o 71,0-76,0 %. NpeanoceBHas o6paboTka ceMsiH M3y4aeMbiMu nNpena-
paTamu cnocobcTBOBana CHMWXKEHWUIO 3apaXxXeHHOCTU rpubamu-so3dyanTens-
MU BonesHewn, 3a cHET Yero oTMeYvariocb MoBbILLEHME BCXOXECTU B Nabopa-
TOPHbIX 1 NoneBbIx ycnoeusx Ha 2,0-10,7 1 4,1-18,6 % coOTBETCTBEHHO B 3a-
BMCMMOCTM OT Npenapara u roga nccriegosaHui (tabnuvua 1).

Kputnyeckum MoMEHTOM NaTONOrMYeCcKoro npoLecca KOpHeBOW FHUMN SAB-
nsieTcs nepmog OT BCXOAOB A0 KyLLEeHUs KynbTypbl. IMEHHO B 3TO BPEMSI CKO-
poCTb MHGEKUMM MakcumanbHa. MNpoTpaBnuBaHMe ceMsiH NO3BOMSET 3aLlu-
TUTb CEMEHa, NPOPOCTKM 1 BCXOAbl, @ TaKKe pacTeHUs B HayarnbHbIN Nepuoa
nX pasBUTUSA, YTO obecneynBaeT oNTUMarnbHYy BCXOXECTb, YCTOMYMBOCTb
pacTeHun kK HebnaronpuATHbIM hakTopam Cpefbl, HUBENUPYS BIIMSIHWUE OTpU-
LaTenbHbIX MOCNEeACTBUN HAPYLLEHWI arpOTEXHUYECKMX NPMEMOB (CPOKOB ce-

Tabnuua 1 — BnusHve npoTpaBuTenen ceMsiH Ha BCXOXeCTb U MHDULUPOBAHHOCTb
cemMsiH o3umoi nweHuubl (PYMN « MHCTUTYT 3aliMThl pacTeHUN»)

Hopma |WHdMUMpPOBaHHOCTL ¢e-| NaGopatop- | Monesas
BapuaHT pacxopa, | M#AH rpu6amu poaa, % Hasi BCXO- | BCxoxecTb,

. . 0, 0,
nit Fusarium | Alternaria | *ecTb, % %o

2010-2011 2., copm KanbinsiHka

KoHTponb

(6e3 npoTpaBnmBaHus) — 33 6.7 87,3 72,7

Makcum copTte, KC 2,0 1,0 0,0 95,0 83,7

CueHuk Kombu, KC 1,5 0,0 0,0 98,0 91,3
2011-2012 2., copm Crouma

KoHTponb

(6e3 npoTpaBnmBaHus) — 13,0 79,0 86,7 7.0

Makcum copTte, KC 2,0 1,0 0,0 88,9 75,1

Monapwuc, M3 1,5 1,0 3,0 96,0 89,3

Cuenuk Kombu, KC 1,5 1,0 0,0 90,4 77,5
2012-2013 2., copm Crouma

KoHTponb

(6e3 npoTpaBnmBaHus) — 24,0 66,0 92,0 6.7

Makcum copTte, KC 2,0 2,0 1,0 94,0 82,7

Monapwuc, MO 1,5 0,0 4,0 99,0 88,7
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Ba, HOPM BbICEBa, MyOWHbI 3a4enkn ceMsH, NpealecTBEHHUKA), a TakkKe He-
BraronpuATHbIX TMAPOTEPMUYECKMX YCOBUIA B MEPUOA NOCEB — BCXoAabl [3].

Hawwvmn ncenegoBaHusMy Bbinio yCTaHOBMEHO, YTO PasBUTUE KOPHEBOW
FHWY B NEpUof KylleHne — TpybkoBaHMe B 3HAYUTENbHOW CTENeHN onpeae-
nseTcsa rmapoTepPMUYECKUMIN YCIOBUSAMN aBrycta — oKTabpsi npeabigyLlero
roga [8]. AHann3 NorogHbIX YCNOBUA CBUAETENbCTBYET, YTO ONTUMAnbHbIE
Temnepatypbl Ha OHe N3BbITOYHOrO KONMYecTBa OCaaKOB B BEreTaLMOHHbIX
ce3oHax 2010-2011 n 2012-2013 rr. cnocobcTBOBaNM NopaXkeH!Uo pacTeHu
KOpHEBOW rHUnblo, B cTagun 25-32 passuTtne 6onesHn gocturano 22,1-29,9
%. B T0 e Bpems gedununt Bnarm B oceHHu nepuog 2011-2012 rr. obycro-
BW MeAJIeHHOe HapacTaHne KOPHEBOW MHUMM B MOCEBAX O3MMOW MLIEHMULbI,
pa3BuTue 6onesHun coctasuno 16,1-17,5 %.

Buonornyeckas ateKkTMBHOCTbL NPOTpaBUTENEN CEMSIH B CTagumn cepeaun-
Ha KyweHus (cT. 25) konebanack B LULMPOKOM AnanasoHe — 26,3-68,2 % (Tab-
nvua 2). OgHUM 13 KpUTepueB OLEeHKM 3PMEKTUBHOCTN NpenapaToB A4S
npeanoceBHON 06paboTkn ceMSAH ABMASETCH NPOAOIMKUTENBHOCT PyHIMUna-
Horo gencteus. M3 npefcTaBneHHbIX B Tabnvue 2 AaHHbIX criegyeT, YTo ma-

Tabnuua 2 — BnusHve npoTpaBuTenen ceMsiH Ha AMHaMUKY pa3BUTUSI KOPHeBOM
rHUNU B noceBax o3umMomn nuweHuubl (PYIN «MHCTUTYT 3almnThl pacTEHUIY)

Hopma KopHeBas rHunb
BapuaHTt pacxopna, cT. 25 cT. 32
nir R% | 69,% | R% | 69,%
2010-2011 2e., copm KanbinsHka

KoHTponb (6e3 npoTpaBnvBaHus) — 22,1 — 27,2 -
Makcum cdopTe, KC 2,0 14,7 33,5 14,9 45,2
Cuenuk Kombu, KC 1,5 14,6 33,9 16,6 39,0

2011-2012 22., copm Crouma
KoHTponb (6e3 npoTpaBnuBaHuns) — 17,5 — 16,1 —
Makcum dopte, KC 2,0 10,0 429 9,4 41,6
Monapuc, M3 1,5 7,5 571 6,8 57,8
CueHuk Kombun, KC 1,5 12,9 26,3 8,8 45,3

2012-2013 22., copm Crouma
KoHTponb (6e3 npoTpaBnuBaHns) — 29,9 — 23,7 —
Makcum dopte, KC 2,0 13,8 53,8 16,9 28,7
Monapwvc, M3 1,5 12,4 68,2 15,2 48,5

Mpumeyanue — R — passutre, B3 — Gronornyeckas agpdhekTMBHOCTb, CT. 25 — cepeauHa KyLleHus, cT. 32 —
cTagus 2-x ysrnos.
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yyaemble NpoTpasuTeny obnaganv NpoaoIKUTENbHBIM NEPUOAOM 3aLLMTHO-
ro oencTeus — 0o ctagum obpasoBaHus 2-x yanos (cT. 32), korga bvonornyec-
kast ahpeKkTUBHOCTb cocTaBnana 28,7-57,8 % v B Liernom Gbinia A0BOSbHO Bbi-
Cokow y npenapaTa lNonapwuc.

B HacTosiLLee BpeMs B yCroBusaX pecnybnuku o3vmas nileHvua aBnseTcs
BTOPOW Nnocrne TpuTukane KynbTypou MO NopaXKaeMOCTU CHEXHOW MMeCeHbHO.
Kak otmeuvaeT C.®. byra [4], oo 1995 r. pasBuTne 60nes3Hu B NoceBax KyrbTy-
pbl HOCWIO AENPECCUBHBIN XapakTep, Npy 3TOM rmbenu pacTeHnn He oTMeYa-
nocek BoBce. OgHako B fanbHenweM 6onesHb JocTurana yMepeHHoro, a B OT-
JenbHble rogbl — anMdUTOTUMIHOIO YPOBHS. B HacTosiwee BpeMa annputotmm
DbonesHu oTmevatoTcs B cpegHeM 3 pasa 3a 5 neT [6], 4To 06ycnoBneHo noroa-
HbIMW YCNOBUSAMU B 3UMHUI NEPUOA.

Tak, B BeretaumoHHoM ce3oHe 2010-2011 rr. B 3MMHUI Nepuog KOmn4ecTBo
BbINaBLUMX OCaKOB, PErMCTPUPOBaBLLEECSs C Aekabps no despanb, NpeBbiLLa-
N0 HOpMy, YTO Ha OoHe konebaHun cpefHEeCYTOYHbIX TeMMNepaTyp Bo3gyxa
crnocobcTBoBano hoOpMMPOBaHMIO YMITIOTHEHHOTO CHEXHOMO MOKPOBAa. Takum
0o0Opasom, CrOXMBLUMECSH METEOPOJSIOrMYeckme ycnosus cnocobcTsoBanu
ocnabneHuto pacTeHun BCreacTBME NOBLILLEHHOrO pacxoia nuTaTenbHbIX Be-
LLLECTB 1 OBYCrOBUIN ANUAUTOTUNHOE Pa3BUTUE CHEXHON nneceHn — 85,2 %.
'vbenb pacTeHuit peructTpupoBanack Ha ypoBHe 61,4 %.

B ycnosusax 2011-2012 rr., B nepnof ¢ ceHTAbps Ao TpeTben Aekaabl SHBa-
ps, TemMnepaTypbl BO34yxa npeBbiliany CPeAHEMHOroneTHMe 3HadveHuns. B
JanbHeviwem, BNNoTb 0o 3-1 Aekagbl beBpans, TeMnepaTypHbii OH Obin
HWXEe KIMMaTUYEeCKOM HOPMbI, YTO COMPOBOXAAnocbk A4edULMTOM OCa[KOB.
CnepoBaTenbHO, rMapoTEPMUYECKNE YCNOBUS ObiNy YAOBNETBOPUTENBHBLIMA
4N pocTa 1 pas3BUTUSt 03MMOW MLLIEHULBI, YTO 00YCNOBUIIO0 yMEPEHHOE pa3Bu-
THEe CHEXHOW MnrneceHn B nocesBax KynbTypbl (26,2 %) 1 HEBLICOKMI NPOLLEHT
mbenn — 6,4.

B BeretaumoHHoM ce3oHe 2012-2013 rr. B OCEHHE-3VMHUI Nepuog Temne-
paTypbl BO34yxa B LeNIOM NpeBbillan cpeaHEMHOroNeTHNE 3HauYeHns, YTo
BraronpuATHO Cka3blBanoCh Ha POCTE 1 pasBUTMM 03nMON NweHnLbl. OgHako
B cepeauHe MapTa aTMOCHEPHBIN LUKIOH, XapakTepmu3oBaBLUUACA 00UMb-
HbIM CHeronagom, obycrnosun hopMmnpoBaHne CHEXHOro NOKpoBa, AOCTUraB-
wero 60 cm. MNonHoCTbL0 CHer collen B cepeaunHe anpens. Takum obpasom,
CMNOXMBLUMECS MOroAHbIE YCINOBUS CMOCOOCTBOBANN BLINPEBAHMIO PACTEHUN,
Ha oOHe KOTOPOro 0TMeYanoch ANNUMPUTOTUNHOE Pa3BUTMUE CHEXHOW NIIECEHN
— 88,7 %, rmbenb — 52,9 %.
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VccnepoBaHmst No n3y4yeHuto BIMSIHWSA NpOTpaBuTeNen CEMSH Ha pa3BuTue
CHEXHOW MIIECEHN B NOCEBaX 03UMOW MLUEHWLbI Noka3anu, 4To buonoruyec-
kasi appeKTUBHOCTb UCCreayeMblixX NpenapaToB B LIENIOM Obifia HEBbICOKON 1
BapbupoBana oT 27,9 0o 41,6 % (tabnuua 3). B To e Bpems obpalyaeT Ha ce-
08 BHMMaHue TOT haKT, YTO Aaxe B YCMNOBUAX AMMPUTOTUNHOIO Pas3BUTUS
CHEXHOW nneceHn Ha oHe rmbenu pacteHun B npedenax 52,9-61,4 % ad-
hPEKTUBHOCTb NPOTPaBUTENEN CEMSAH B NpegoTBpaLleHumn rubenn 6bina Bbico-
kon — ot 74,5 (Monapwc) go 92,9 % (CueHuk Komobw).

Takum obpa3om, NpYMeHeHNe n3y4aembix NpenapaToB B rofbl UccnenoBa-
HWUI obecneynno nonyvyeHne CTaTMCTUYECKM JOCTOBEPHO COXPAHEHHOTO Ypo-
xas: ot 4,9 no 21,0 u/ra 3epHa (Tabnuua 4).

BbiBoAbl. Ha ocHOBaHWM pesynbTaToB HALLWX UCCNEeA0BaHMIM npenapaTsl
Makcum copte, KC; CueHunk Kombu, KC un Monapuc, M3 6binn BKOYEHDbI B
«Kartanor nectmunaoB 1 ygobpeHun, paspeLleHHbIX 4518 npumeHeHus B Pec-
ny6nuvke benapycb» ansa 3awuTbl 03MMOK MNLIEHULbI OT BonesHen.

Tabnuua 3 — BnusiHne npoTpaBuTenen ceMsH Ha pa3BUTHUE CHEXHOW NneceHun
B noceBax o3umon nweHuubl (PYN «MAHCTUTYT 3amThbl pacTeHuny, cT. 25)

Hopma CHexHas nneceHb
Bapuant pac @ R % B3, % r”so‘/i""’ B3, %
2010-2011 2., copm KanbinsiHka
KoHTponb (6e3 npoTpaBnueaHus) - 85,2 - 61,4 -
Makcum copte, KC 2,0 52,2 38,8 6,4 89,6
Cuenuk Komou, KC 1,5 51,6 39,4 4.3 92,9
2011-2012 2., copm Crouma
KoHTponb (6e3 npoTpaBnveaHus) — 26,2 — 6,4 —
Makcum copte, KC 2,0 18,9 27,9 1,0 84,4
Monapuc, M3 1,5 18,9 27,9 0,3 95,3
CueHvk Kombu, KC 1,5 15,3 41,6 0,0 100
2012-2013 2., copm Crouma
KoHTponb (6e3 npoTpaBnuneaHus) — 88,7 - 52,9 -
Maxkcum copte, KC 2,0 60,1 32,3 12,0 77,3
Monapwuc, M3 1,5 62,7 29,3 13,5 74,5

MpumeyaHne — R — pa3suTue, BO — Gruonornyeckas achheKTUBHOCTb.

133



Tabnuua 4 — Xo3sancreeHHast 3ahheKTUBHOCTL NpoTpaBUTeNnen cemMsH B NoceBax
o3umon nweHuubl (PYMN «MHCTUTYT 3alumMThbl pacTeHnin»)

Hobma KonunuectBo YpoxaHOCTb,
p npoayktue- | Macca 1000
BapuaHTt pacxo- | .. \x cre6nei 3epeH, r % K KOHTpO-
It ’ ) Lllra
aa, n W /m2 no, u/ra
2010-2011 2e., copm KanbinsHka
KoHTponb
(6e3 npoTpaBnnBaHms) ~ 452,0 47,3 42,6 —
Makcum dopTe, KC 2,0 598,7 48,1 61,4 18,8
CueHuk Kombu, KC 1,5 566,0 47,8 63,6 21,0
HCPgs 2,1
2011-2012 22., copm Crouma
KoHTponb
(6e3 npoTpaBnuBaHms) ~ 542 34.6 44,5 —
Makcum dopTe, KC 2,0 590,0 35,1 50,2 57
MNonapwuc, M3 1,5 586,0 35,7 49,4 4,9
CueHuk Kombu, KC 1,5 660,0 36,2 51,8 7,3
HCPgs 2,3
2012-2013 22., copm Crouma
KoHTponb
(6e3 npoTpaBnMBaHus) — — 37,8 8,4 —
Makcum dopTe, KC 2,0 - 411 25,8 17,4
Monapwuc, M3 1,5 — 40,5 24,5 16,1
HCPgs5 1,1
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SEED DRESSERS EFFICACY FOR WINTER WHEAT
PROTECTION AGAINST THE DISEASES

Annotation. The data of seed dressers biological and economical efficacy for winter
wheat protection against the diseases are given in the article. The high fungicide action
of preparations in limitation of seed contamination and snow mold and root rot severity
determined production of statistically significant preserved yield.

ﬁlKey words: winter wheat, seed contamination, snow mold, root rot, biological
efficacy.

YK 634.11:632.952:632.421.927

P.B. Cynparnosu4, M.A. Mameel41uk
PYIl «MHcmumym 3awjumasi pacmeHuii»

3®PEKTUBHOCTb ®YHIMLUMOA KOCAWA 2000, BAI B
CUCTEME 3ALUNTbI ABJIOHEBOIO CALJA OT NAPLUU

Jama nocmynneHus cmameu 8 pedakyuro: 26.06.2014
PeueHzenm: Byza C.®., npogeccop

AHHoTaumsa. lNMpuBeaeHbl AaHHbIe Mo 3ddekTuBHOCTU pyHrumaa Kocang 200,BA
npoTMB napLum sbnoHmn (Bo3byautens Venturia inaequalis (Cook) Wint.). YeTbipexkpaT-
HOe NpUMeHeHWe npenapara ¢ Hopmamu pacxoga 2,0 - 3,0 kr/ra B cucteme 3awmTbl 16-
NOHN 0BGecneymnno noryvYeHne YUCTbIX OT NATEH NapLumn nnogoB. bruonoruyeckas ad-
PEKTUBHOCTb MO Pa3BUTMIO NapLum Ha NucTbsx gocturana 100%, Ha nnogax Bo Bpems
y6opku ypoxasi - 93,8-96,3%, BbIxoa ctaHgapTHoW npoaykumm - 98,8-99,%.

KntoueBble cnoBa: s6noHs, napwa, Venturia inaequalis, cuctema 3alUmTbl, pasBu-
Tne, Buonormyeckasn agphekTnBHOCTL, Kocaina.
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BBepeHue. NMpupogHo-knnmaTudeckue ycrnosus Pecnybnukmn Benapycb
BnaronpusATHbI 4NA pacnpoCcTpaHEHUs U pa3BUTUS B cagax onacHow 6onesHu
- napLum a6noHu (Bo3byautenb-rpub Venturia inaequalis Wint — cymyaTas cta-
ovs, Fusicladium dendriticum Fckl.- koHnananeHasa ctagus). Habnogaemoe
B nocrnegHee BpeMsi MOTEMIEHNE KNMMaTa OKa3blBaeT 3Ha4YMTeNbHOE BO3ae-
NCTBME Ha PUTONATOrEHHY CUTYaLMIO arpoLeHO30B. Tennble U ManoCHeX-
Hble 3MMbl CMOCOOCTBYIOT yBENUYEHNIO BE3MOPO3HOro nepmoaa, brnaronpus-
TCTBYIOT COXPAHEHMIO UCTOYHUKOB MHAEKLMM, YONMHEHNIO BEr€TaLNOHHOIO
nepuoga v 6onee paHHUM cpokam NPosiBreHns 6onesHn n ysenmyeHunio nepu-
ofa BpegoOHOCHOCTH.

B cuny Toro, 4To B COBpEMEHHOM CaJOBOACTBE LUMPOKO NPaKTUKYETCS MOHO-
KynbTypa Ha 6onblumx nrnowaasx, npobnema notepb ypoxas oT 6onesHewn
nmMeeT B HacTosllee BpeMs ropasgo bonbliee 3HadeHue, Yem korga-nnbo
paHbLUe, NOCKOSNbKY KpyMnHble OAHOPOAHbIE MOMNYMSAUUM pacTEHUSA-X03anHa SB-
NSTCA naeanbHbIMU YCIOBUAMU NS pacnpocTpaHeHus anuduTtotum. B cny-
Yae C NapLUon, MpU OTCYTCTBUM 3aLLMTHBLIX MEPONPUATUI OT BONE3HN, MOXHO
MOSTHOCTbIO MNOTEPSTH YpOXKal TEKYLLLEro roga v Aaxe nNpu UHTEHCUMBHOW 3aLumTe
B CriegytoLemM rogy ypoxkan MoxeT ObiTb 3HaunTensHo MeHbe (Ha 30-40%)
n3-3a nopaxeHunsi 60Me3HbI0 NNOAOBBLIX MOYEK U CHIDKEHMWS MX KONMYeCTBa.

Mpw 3awwmTe pacTeHun ot 6one3Hel rmaBHOE YCNOBME — HE JOMYCTUTb NPO-
SABNeHns 6onesHn, NOCKOSbKY MNeYUTb yXKe 3apaXeHHYIo KynbTypy 3HaunTenb-
HO cnoxHee. Bo3byautens napum S6510HM JOCTATOYHO NacTUYEH MO OTHOLLIE-
HUWIO K MOrOA4HBIM YCIOBUSIM U Y Hac B pecnybnuke andUToTMRHOE pa3BuTHE Ha
BOCNPUMMYMBLIX K 6onesHn coptax a6noHu HabnogaeTcs exerogHo.

CnpaBuTbCS C CcUTyaumMen MOXHO TOMNbKO NPy YETKOM NPOBESEHMN BCEro
KOMMriekca 3auTHbIX MeponpusaTui. [pyn 3TOM MMeeT OYeHb BaXKHOE 3HaYe-
Hue BbIDOP Npenapara, Tak Kak MexaHn3m AencTBua pyHrmumaa B 3HaunTenb-
HOV Mepe onpeaernsieT u NyTn ero ncnonb3oBaHusa. C aTon Lenb Hamu npo-
BeJeHa oLueHka apeKTMBHOCTN Meabcodepxallero dyHrnunga Kocang
2000, BAr (350 r/kr meam rugpokeuga no meau).

MeToauka nccnepgoBaHui. iccnegoBaHusi No oueHke 3pHEKTUBHOCTH
npenapata Kocang 2000, BOI" npoBoannu B NpoMbILLSIEHHOM Cafly KpeCTbsiH-
CKOro xossancrea «AHTewn-cag» Msagenbckoro pavioHa, MuHckon obnactu B
2012-2013 rr. Ha nopakaemblx NapLLor copTax sioroHn AHTen 1 BeTepaH ny-
TEeM NOCTaHOBKU MPON3BOACTBEHHbLIX OMbITOB.

O6paboTkn caga NPoBOAMNN TPAKTOPHBLIM onpbickuBaTenem RALL-2000, ¢
HopmoWn pacxofa pabouen xugkoctn 1000 n/ra. NoOBTOPHOCTL OMNbITOB ABYK-
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paTHas, nnowanb notopeHus 1 ra. Kocang npumeHsinm B CUCTEME 3aLLmThbl
s6NoHM OT BpeauTenen n onesHen, o6paboTkn NpoBoAUM B Nepmog pacce-
MBaHWsi CyMKOCMOp (40 LBETEHWS) U KOHMANI (Nocne LBeTeHns ) Bo3byamTens
napLm.

Y4eTbl pacnpoCTpaHEHHOCTU U pa3BUTMS NapLUX NPOBOLMUIIN COTNAcHO Me-
TOONYECKMM YyKa3aHWAM MO PEerMcTpaLMoHHbIM UCMbITaHUAM (OYHIMUUOOB B
cenbckoM xo3ancTee (2007 r.) Ha MoaenbHbIX AepeBbsiX (Mo 5 AepeBLEB B MNO-
BTOpHOCTM) No 100 y4eTHbIX opraHoB (McTbeB) 1 50 Nnogos B npobe ¢ kaxao-
ro yyeTHoro gepesa. [lonyyeHHble AaHHbIe UCNOMNb30Banu nNpu pacyete duo-
nornyeckon adheKTMBHOCTU. B neproa cospeBaHns NNO40B y4nTbIBanNu ypo-
)Xal 1 BbIXO4 CTaHOAPTHOWM NPOAYKLMMN C KaXX40ro MOAENbHOro Aepesa.

YcnoBust npoBefeHus uccnegosaHuii. [orogHele ycnoBus B rogbl Uccne-
[oBaHui 6biny GnaronpuaTHBIMU ANS pa3BUTUS BPEAHbIX OPraHM3MOB, 0CO-
©eHHOo Ans fOMUHUpYoLLero 3aboneBaHns A6MoHN — napun. Anpernb, Man u
nepBasi NONIOBMHA NleTa XxapakTepnsoBanvcb HeyCTONYMBbLIM TeMnepaTypHbIM
pexvMmoM. Tennble nepuogbl NOroAbl MEHSAMMCb HA XONOAHbIE, YacTO MPOXO-
annu goxaun. B nioHe Habnroganca HeyCTONYMBLIN TeMNepPaTypHbBIM PEXMM,
OOXOM NPOXOAMIM YacTo. Takue noroAaHble ycrnoBusi cnocobcTeoBanu Gbic-
TPOMY pacnpoCTpaHEHNI0 NHAEKLMN 1 Pa3BUTUIO MapLUKM Ha nrogax A6mnoHu.
B vione temnepatypa Obina Bbille cpegHel MHoroneTHen. B aHeBHOe Bpemsi
BO34yx nporpeBanca go +26+33 °C, B HouHoe - go +16+20 °C. ABrycT B Le-
FIOM XapaKTepu3oBarcs NoBbILLEHHbIM TEMMNEPATYPHbIM PEXUMOM.

Pe3ynbTaTbl uccnegoBaHWW. YCTaAHOBIIEHO, YTO YETbIPEXKPATHOE Mpu-
MeHeHune npenapaTa Kocang, BAI" B cucteme 3awutbl 9610HM adhpekTMBHO
CAEPXKMBANo pasBuUTME U pacnpoCTpaHEHHOCTb NapLn Ha NIMCTbAX U Nnogax
Ha NPOTSKEHMM BCEro Nepuoa Beretauum.

B 2012 rogy B cagy Bcero 6bino nposegeHo 10 obpaboTtok yHrmumagamm
(Tabnuua 1).

Mpu y4eTe B KOHLLE MIONSA B BApUaHTax ¢ npumMmeHeHnem pyHrunaa Kocang,
B[Ol pacnpoctpaHeHHOCTb 60MNe3Hn Ha NUCTbAX A6MOHN He npeBbIwana 2,5-
2,8 %, npu o4eHb HM3KOM pa3suTum - 0,8-1,6 %. Ha KOHTpONbHOM BapuaHTe
pacnpocTpaHeHHoCTb cocTaensana 18,6 % npu 9,5 % passutua (Tabnuua 2).

Ha KOHTpONbHOM BapuaHTe naTHa napLum Ha nrogax otMmeudeHsl 30.05. B Ha-
yane ceHTA6ps (06.09) B BapmaHTax onbiTa ¢ NpumMeHeHnem yHrunaa Ko-
cang, BOI nnogpl 66inm YnctbiMm, 6e3 NATEH NapLUX, B KOHTPOMLHOM e Bapw-
aHTe pacnpocTpaHeHHOCTb 6one3Hn Ha nnogax gocturana 75 % (tabnuua 3).
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Ta6bnuua 1 - KaneHgapb 06paboTok B BapMaHTax Npou3BOACTBEHHOrO OMNbiTa

(kpecTbsiHCKOE X03AUCTBO «AHTel-cag» Magenbckoro paioHa, 2012 r.)

Oata | PeHocbaza
o6pa pa3BuTusa Bapmanr 1 BapuaHT 2 | BapuanTt 3 | BapuaHT 4 Bapuanr
GO'EKVI SAONOHU (KOHTpOJ’lb) P P (3TanOH)
_ Kocaina, Kocana, Kocang, Asodoc,
26.04 | MolwiHoe | Bes 00pa- | gp- BAN, BAT, 50% e,
Y 2,0 kr/ra 2.5kr/ra 3,0 kr/ra 10 n/ra
_ Kocang, Kocang, Kocang, Asodoc,
3.05 :gﬂf:?SHG) ggfkfpa BAI, BA, BA, 50% kc,
2,0 kr/ra 2.5 krira 3.0 kr/ra 10 n/ra
10.05 EE;%%?:) no- Cvnnunt,KC. | Cunnut,KC. | Cunnut,KC. | Cunnut,KC. | Cunnur,
BbIil BYTOH 2,0 n/ra 2,0 n/ra 2,0 n/ra 2,0 n/ra KC. 2,0 n/ra
16.05 Havano Ckop,K3, Ckop,K3, Ckop,K3, Ckop,K3, Ckop,K3,
) LiBeTEHUS 0,2 n/ra 0,2 n/ra 0,2 n/ra 0,2 n/ra 0,2 n/ra
_ Kocang, Kocana, Kocang, Asodoc,
24,05 | Koreu Beaobpa- gy, BA, BAT, 50% ke,
upereHna OTKN 2.0 kr/ra 2.5 kr/ra 3,0 kr/ra 10 n/ra
OnapeHue o o .
hennonoT- | Bes obpa- Kocang, Kocaiig, Kocang, Aaootpoc,
31.05 | popermon | eomon BAT, BAI, BAr, 50% Kke,
3385131 2,0 kr/ra 2,5 krira 3,0 kr/ra 10 n/ra
Pasmep Tepcen Tepcen Tepcen Tepcen Tepcen
8.06 |nnopacne- [BAOr. BOI. BOr. BAOr. BOr.
LUMHY 2,5 kr/ra 2,5 krira 2,5 kr/ra 2.5 kr/ra 2,5 kr/ra
Paswvep
18.06 nnogac Henan, B, |[Oenan, B, |[fHenan, BI, |[HdenaH, BI, |[OenaH, Bl
: rpew Kui 0,7 krira 0,7 kr/ra 0,7 kr/ra 0,7 krira 0,7 kr/ra
opex (74)
2506 Poct Oenan, B, |[Oenan, BI, |[Oenan, BI, |[HenaH, BI, |[Oenan, Bl
) nnogos 0,7 kr/ra 0,7 kr/ra 0,7 kr/ra 0,7 kr/ra 0,7 kr/ra
Poct Tepcen Tepcen Tepcen Tepcen Tepcen
4.07 NNOIOB BOr. BOr. BOr. BOr. BOr.
A 2,0 kr/ra 2,0 krira 2,0 kr/ra 2.0 kr/ra 2.0 kr/ra

Tabnuua 2 - PacnpoctpaHeHHOCTb (P) u pasButue (R) napwm Ha nMCTbAX A6M0HN B
YCNOBUAX NPOU3BOACTBEHHOIO OMNbITa (KPECTbAHCKOE X03AMCTBO «AHTen-caa» Ms-
AenbCcKoro panona, 2012 r.)

[atbl yyeToB
BapuaHTbl onbiTa 30.05 22.06 6.07 26.07
P R P R P R P R
1.KoHTponb 6e3 06paboTku 18,6 9,5 21,2 {146 | 33,4 [ 21,1 | 46,5 | 28,8
2.Kocang,BAr, 2,0 kr/ra 1,2 0,2 1,8 08 | 21, [ 12 2,8 1,6
3.Kocang,BAr, 2,5 kr/ra 1,0 0,2 1,8 1 09 | 24 1,0 | 25 [ 08
4.Kocang,BAr, 3,0 kr/ra 0,4 0,1 14 | 04 | 22 1,0 | 25 [ 0,8
5.Cuctema 3awmThl (3TanoH) 0,8 0,2 1,8 0,9 3,6 2,0 4,8 2,2
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Tabnuua 3 - PacnpoctpaHeHHocTb (P) u paseutue (R) napwu Ha nnogax si6noHu B
YCMOBUSIX MPOU3BOACTBEHHOTO OMbITa (KPECTLSAHCKOE XO3SIMCTBO «AHTen-caay»
Mspgenbckoro panona, 2012 r.)

Jatbl yyeta
BapaHTh! onbita 6.07 16.08 6.09 27.09
P R P R P R P R
1.KoHTpornb (6e3 obpaGoTkun) | 44,4 | 10,2 | 66,0 | 242 | 750 | 352 | 753 | 38,5
2.Kocang,BAr, 2,0 kr/ra 0,8 0,2 1,4 0,7 1,8 0,8 8,3 3,6
3.Kocawp,BAI, 2,5 kr/ra 0,8 0,3 1,2 0,5 1,3 0,6 2,5 1,6
4.Kocang,BAr, 3,0 kr/ra 0,4 0,1 1,2 0,6 1,6 0,6 2,4 1,6
5.Cuctema 3awuthbl (3tanoH) | 0,8 0,2 1,6 0,6 1,8 0,8 8,3 2,4

B 2013 r. onbIT 66151 NOBTOPEH, NPOTVB BonesHen 6bino npoBeaeHo Bcero 8

obpaboTok (Tabnumua 4).

Ta6bnuua 4 - KaneHgapb 06paboTok Ha BapMaHTax NPOM3BOACTBEHHOrO onbiTa

(kpecTbsiHCKOE X03a1MCcTBO «AHTen-caa» Msagenbckoro panoHa, 2013 r.)

Aara ®etocpasa BapuauT | BapuanT | BapuanT | BapuanTt | BapnaHtd
o6paboT- passutuA 1 2 4 (aTanoH)
Kn AGNOHU
. | Kocang, Kocang, Kocang, Asodoc,
205 3eneHbli KOHYC Be63 obpa BAI, BT, BA, 50% Kc.
- MBILUMHOE yXO OTKM 2,0 kr/ra 2,5 krira 3,0 kr/ra 10 n/ra
| Kocang, Kocang, Kocang, Asodoc,
8.05 (35eé';eHa;| noyka Bego(_)r(:l[ja BAT. BT, BA, 50% Kc.
2,0 kr/ra 2,5 kr/ra 3,0 kr/ra 10 n/ra
1405 |®asabannona Cunaut,KC. 2,0 nira
(59)
KoHeL uBeTe-
21.05 M (27% Tepcen BOI. 2,5 kr/ra
Pasmep nnoga | bes obpa- K%carﬁ,q, Kocaiia, Kgca[fl a AS(O)/(poc,
29.05 | o q0mm (71) | 6otk Ar, BAL, Aar., | 0% ke,
A 2,0 kr/ra 2,5 kr/ra 3,0 kr/ra 10 n/ra
Pasmep nnoga | bes obpa- K%carﬂ,q, Kocaii, Kgca[fm, A38‘*°°C’
11.06 ¢ ne 72 60 ar, BAOr, ar, 50% kc,
newwry (72) THNA 2,0 kr/ra 2,5 kr/ra 3,0 kr/ra 10 n/ra
Pasmep nnopa
25.06 C rpeLkuin opex Denan, BI', 0,7 kr/ra
(74)
15.07 PocT nnogos Denan, BI, 0,7 kr/ra
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Tabnuua 5 - PacnpoctpaHeHHoCTb (P) u pasButue (R) napwm Ha nMCTbAX A650HN B
YyCIOBUSAX NPOU3BOACTBEHHOIO OMNbITa (KPECTLAHCKOE X03AMCTBO «AHTen-caa» Ms-
AenbCcKoro panoHa, 2013 r.)

OaTtbl yyeTOB
BapuaHTbl onbITa 29.05 11.06 27.06 8.07

P R P R P R P R
1. Bes obpaboTok 16,6 8,5 26,2 | 156 | 43,8 | 276 | 56,5 | 34,8
2. Kocana,BAIN, 2,0 kr/ra 0 0 0 0 3,7 0,9 5,8 1,6
3. Kocang,BAl, 2,5 kr/ra 0 0 0 0 0 0 0 0
4. Kocawg,BAr, 3,0 kr/ra 0 0 0 0 0 0 0 0
5. Cuctema 3awmThbl (3TanoH) 0 0 0 0 0 0 0 0

B 2013 roagy Tonbko Ha BapuaHTe ¢ npumeHeHnem Kocawviga, BN B Hopme
pacxoga 2,0 kr/ra Ha nUCTbAX SA0M0HM ObIIM OTMEYEeHbl HeborbLUME NSATHA
napwwu (pacnpocTpaHeHHocTb 6onesnun 3,7-5,8 %, passutue - 0,9-1,6 %). Ha
BapuaHTe 6e3 0b6paboTkM pacnpocTpaHeHHOCTb B Havane utons (8,07) co-
ctaensana 56,5 %, npu passutun 34,8 % (Tabnuua 5).

B nepwuop ybopku ypoxxas Ha BapMaHTax onbiTa C NpUMeHeHUeM yHrmum-
aa Kocavg, BOIr nnoabl 6611y npakTuyeckn YncteiMy. PacnpocTpaHeHHOCTb
Bonesnu coctaenana 6,0- 9,0 %, npu passutun 2,1-3,5 %, 4TO AOCTOBEPHO
Huxe B 3,8-6,3 pasa, 4em B aTarnioHe. B BapunaHTe, rae He npumensanu Kocang,
BL, ' pacnpocTpaHeHHOCTb 6one3Hn Ha nnogax gocturana 84,3 % npu 56,2
% passutus (Tabnuua 6).

Bronoruyeckas ahekTMBHOCTbL CUCTEM 3aLLMUTLI C MPUMEHEHNEM (PYHIU-
unaa Kocang, BAI™ B cpaBHeHUM ¢ kKOHTponem Obina Bbicokon. CHUXeHne pas-
Ta6nuua 6 - PacnpoctpaHeHHocTb (P) 1 pa3Butue (R) naplum Ha nnoaax A6510HU B

yCNOBUAX NPOU3BOACTBEHHOIO ONbITa (KPECTLAHCKOE XO3ANCTBO «AHTEN-caa»
Msapenbckoro panona, 2013 r.)

DaTtbl yyeTa
8.07 29.07 19.08 11.09
BapwuaHTbl onbiTa

P R P R P R P R
1. Bes o6paboTok 444 | 10,2 | 66,0 | 24,2 | 75,0 | 352 | 84,3 | 56,2
2. Kocawng,BAr, 2,0 kr/ra 1,0 0,4 2,0 1,1 1,1 0,8 9,0 3,5
3. Kocawg,BAr, 2,5 krira 0 0 1,0 0,7 1,3 0,6 6,0 2,2
4. Kocang,BAr, 3,0 kr/ra 0 0 1,3 0,9 1,6 0,6 6,0 2,1
5. Cuctema 3awmThl (3TAN0H) 1,2 0,6 3,0 1,2 18,2 | 6,8 | 30,0 | 13,2
HCPgs 16,1 7,7
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B Kocawpa, BOr, 2,5 kr/ra

E CucTema saWwuThl (STanoH)

SphekTMBHOCTL CUCTEMBI 3alWmMThbI Caaa ¢ ucnonb3oBaHuem npenaparta Kocaing
2000, BAI npoTvB napLm A6510HU Ha nnonaxhxkpeCTbﬂchoe XO3AUCTBO

«AHTen-cag»

Msagenbckoro panoHa,

MHCKOW obnacThn)

Tabnuua 7- XossncTBeHHas 3¢hheKTUBHOCTL CUCTEMbI 3alMThI AGNOHM OT NapLum
c npumeHeHueM npenapata Kocana, BOI' (kpecTbAAHCKOE X03UCTBO «AHTEN-caa»
Msgenbckoro p-Ha, MuHckon o6n.)

Ypoxan nnofoB B cpegHeM ¢ 1aepeBa
Bbixog
BapuaHT onbiTa Banosojl B Tom uucne cTaHAapTHOM
ypoxXau | craupapr | HectaHpapT "POFI})!/:LI"",
Kr Kr Kr
2012 2. copm BemepaH
1. KoHTporb, 6e3 o6paboTok 40,6 23,3 17,3 57,4
2. Kocawig, BAr, 2,0 kr/ra 47,2 46,3 0,9 98,0
3. Kocang, BOI, 2,5 kr/ra 48,8 48,0 0,8 98,3
4. Kocang, BAI, 3,0 kr/ra 48,9 48,0 0,9 98,1
5. Cuctema 3awmTbl (3TaNOH) 48,6 47,7 0,9 98,1
HCPos 5,1
2013 2. copm AHmel
1. Bes obpaboTok 64,6 37,3 27,3 57,7
2. Kocana, BAI, 2,0 kr/ra 77,2 76,2 1,0 98,7
3. Kocawng, BAl, 2,5 kr/ra 78,8 78,0 0,8 99,0
4. Kocang, BAI, 3,0 kr/ra 77,9 77,0 0,9 98,8
5. Cuctema 3amThl (3TanoH) 76,8 74,3 2,5 96,7
HCPos 6,3
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BUTUSA NapLUN Ha NUCTbSAX gocturano 94,3-98,9%, Ha nnogax Bo BpeMmsi yOopku
- 90,6-95,8% B 2012 1. 1 100% n 93,8-,6-96,3%, cooTBeTcTBEHHO B 2013 T.
(PMCYHOK).

Ypoxxan nnogoB Ha BapuaHTax ¢ ucnonb3oBaHnem Kocariga Ha copTe s16-
noHu BetepaH coctaBnn 47,2 - 48,9 kr, Ha copTe s10m0oHn AHTeln -77,2 -78,8 kr
Ha aTanoHe - 48,6; 76,8 kr B cpeAHEM C OOQHOrO AepeBa, BbIXOA CTaHAAPTHON
npoaykuum - 98,0-99,0 %. (tabnmua 7).

BkiBoakl. 4-kpaTHOe NnpumeHeHne yHruumaa Kocang 2000, BOI ¢ Hopma-
Mun pacxoga 2,0 - 3,0 kr/ra B cucteme 3alumTbl S6110HK obecneyumno nonyye-
HME YMCTbIX OT NATEH napwu nnofoB. buonornyeckas adhHeKTUBHOCTb MO
pa3BuTHIO NapLwm Ha nuctbsax gocturana 100%, Ha nnogax Bo Bpemsi yOopku
ypoxas - 93,8-96,3 %, Bbixog cTaHgapTHow npoaykumn - 98,8-99,%. Mo pe-
3ynbTatamMm UccnegoBaHuUi npenapaT BKIoYeH B [[OCyAapCTBEHHbIN peecTp
CpencTB 3almnTbl pacTeHui (NecTMLMOoB) U yA0OpeHNiA, pa3peLleHHbIX K Npu-
MeHeHuo Ha TeppuTopumn Pecnybnukn Benapyce.

INutepartypa
1. MeTognyeckune ykazaHusi Mo perncTpauvoHHbIM UCTbITaHUAM DYHTMLMOOB B CEMbCKOM XO-
sqavictee/ PYT «MHCTUTYT 3awnTel pactenuii»; nod ped. C.®.byra.- HecBwkckas ykpynHeHHas Tu-
norpacgusi um. C. bygHoro -2007.-510 c.
2. [lononHeHve k ocyaapCTBEHHOMY peecTpy CpeAcTB 3alluTbl pacTeHui (NecTuumaos) v
yAo0peHuii, paspeLleHHbIX K IpUMeHeHuto Ha TeppuTopun Pecny6nukn Benapyck/ MNocTtaHosne-
Hue ot 28 mapta 2014 r./ MuHck, 2014.-29 c.

R.V. Supranovich, M.A. Matveichik
RUC “Institute of plant protection”

FUNGICIDE KOCIDE 2000, WDG EFFICIENCY IN APPLE
ORCHARD PROTECTION SYSTEM AGAINST SCAB

Annotation. Data on fungicide Kocide 2000, WDG efficiency against apple scab
(causal agent Venturia inaequalis (Cook) Wint.) are given. 4-time application of the
preparation at the rates of application 2,0 — 3,0 kg/ha in apple protection system has
provided pure fruit obtaining without scab spots. Biological efficiency on scab
development on leaves has reached 100%, in fruit during harvesting - 93,8-96,3 %,
standard production output - 98,8-99,%.

Key words: apple tree, scab, Venturia inaequalis, protection system, development,
biological efficiency, Kocide.
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YK 635.4:632.4:631.589.2

E.K. FO3e¢posuy, C.®. byza
PYIT «MHcmumym 3awjumbi pacmeHuti»

NATOMrEHHOCTb MMKPOMWULIETOB, AOMUHUPYIOLLINX HA
KOPHEBOU CUCTEME 3EJIEHHbIX KYJIbTYP, BbIPALLMBAEMbIX
CMNoCcobOM NMPOTOYHOU r<MOPOINMOHUKN B BEJNTAPYCU

Jama nocmynneHus cmameu 8 pedakyuro: 14.04.2014
PeueHseHm: lNneckauesuy P.U., kaHO. 6uon. Hayk

Pestome. [JoMHUpyOLWLMMM BO3OYaUTENSIMUA KOPHEBOW FHUIN 3€MEHHbIX KyNbTyp B
Benapycu aBnaiTca MukpomuueTbl poaoB Fusarium, Pythium, Alternaria. B
pesyrnbTaTte U3y4yeHus UX MNAaTOreHHOCTU Ha KOPHEBOWM CUCTEME 3eNIeHHbIX KyIbTyp
Oblna oTMevyeHa BapnMabunbHOCTb MaTOreHHbIX CBOWCTB BHYTpU Buaa. M3onathbl
Komnnekca BugoB rpuba F. oxysporum n oomuueThbl Pythium spp. Oblnn OTHECEHBI K
BbICOKO MaTOreHHbIM, 13onsThbl rpuboB A. tennuissima Kk yMEPEHHO NaToreHHbIM, A.
alternata n n3onatel KOMNNekca BUAOB rpuba A. infectoria — k cnabo naToreHHbIM.

KntoyeBble cnoBa: 3eneHHble KynbTypbl, MPOTOYHAsA rMMOPOMOHMKA, BUAOBOW CO-
CTaB, MATOreHHOCTb, JOMUHUPYOLWUIA BUA, KOPHEBAs THUMb.

BBeageHue. Pe3ynbTathl MapLIpyTHLIX 06CNenoBaHniA 3eNeHHbIX KynbTyp,
BblpalLMBaeMbIX B TEMNYHBLIX XO35SACTBaX pecnybrvkm cnocoboM NpoTOYHOM
TMAPOMNOHWKN, CBUOETENBbCTBYHOT O BbICOKOW BPEAOHOCHOCTU KOPHEBOW THUMN,
NPUBOASALLEN K CYLLECTBEHHBLIM MOTEPSM YPOXKasl, KOTOPbIE HA KyNbTypax yKpo-
na n neTpyLwkm gocturatoT 100%, Ha canate — 6onee 50% [6]. B pe3ynbTaTe Ha-
LLIMX MCCMNEeAOBaHWI onpeaeneHo, Yto (oMTonaToreHHbI KOMMNeKe Bo3byanTte-
ne KOpHEeBOW THUMM NpeacTaBneH rpubdamm n rpubonogobHbIMKM opraHM3ma-
MU. Y4nTbIBas 4HacTOTy BCTPEYAEMOCTU MUKPOMULIETOB, AOMVHUPYHOLLMMU Na-
TOreHamu Ha KOPHEBOW CUCTEME 3€ENEHHbIX KyNbTyp SABMSOTCA rpMObl KOMMEK-
ca BuaoB Fusarium oxysporum Schlecht. emend. Snyder & Hansen, poga
Alternaria Nees v rpnéonogobHeie opranHnamel poga Pythium Pringsh [7,8,9].

CornacHo nutepaTypHbIM JaHHbIM NpeacTaBuTenu podos Fusarium,
Alternaria n Pythium OTHOCATCS K LUMPOKO pacnpocTpaHeHHbIM MUKpOMMULLE-
TaMm C pasfnMyHbIM YPOBHEM TOKCUFE€HHOCTU. TOKCUYHblE MeTabonuTbl MOryT
06pa3oBbIBaTLCA B MULLENWM, COPOHOCHOM annapaTte 1 B cnopax. bonbLu-
HCTBO MUKOTOKCMHOB SIBMAIIOTCS 9K30TOKCUMHaMMK U BbIOENSOTCA B cybcTpar,
Ha KOTOpOM pacTeT rpub. Mpu N3y4YeHUn KOPHEBOW THUNWN 3EMEHHbIX KYNbTyp
Hamu 6bINo OTMEYeHOo, YTo BornblLuasi YacTb pacTeHUI, NOPAXKEHHbLIX AaHHbIMU
naTtoreHaMu Ha paHHWUX CTagusix pasBuTus, nornbana. BaxkHas ponb B 3TOM
npouecce NpUHaZIeXnT TOKCMHam Bo3byantenen 6onesHu. Mpubbl poaa
Fusarium obpa3sytoT dy3apueByo KUCIOTY U OpYrMe TOKCUHbI, BUObI A.
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alternata n A. tenuissima cnoCcobHbl CUHTE3MPOBaTb MO HECKOSIbKO MUKO- U
(PUTOTOKCMHOB B Pa3nmnyHbIX KOMOMHALUUSX, CNEKTP KOTOPbIX 3aBUCUT B 6Oosb-
LUen cTeneHu oT Wwrtamma rpnba, a He oT Buga [11,12,13]. Hanbonee pacnpoc-
TpaHEHHbIMU SABMASIOTCA anbTepHapuor, anbTeHYeH, TEHTOKCUH, TEHYa30HO-
Bas KMCMOTa M Npou3BoAHble nepuneHa — ansteptokcuHsl |, 1l v Il [16, 21].
BonbLWMHCTBO aBTOPOB CYMTAET, YTO HECMeunanM3mpoBaHHbIE MESTKOCMOPO-
Bble BUAbI rpnboB Alternaria sBnaTCA nonynapasuTamu, Yalle Bcero nopa-
XaloLwmmm r3nonormyeckn cTapble Unm noBpexaeHHble TkaHu, Nnbo Nposis-
NSWMMKCS B BUAe conyTcTBytoLlen nHdekuun. OgHako B nocrneaHee Bpems
B MMPOBbLIX NyGnuKaLmsax NnpeacTaBrneHbl AaHHble 00 3BOMUMM NpeacTaBu-
Tenen aTMx BUOOB B CTOPOHY Napasutuama. Tak, no SaHHbIM MPaHCKMX y4ye-
HbIX, rpub Alternaria alternata cnocobeH akTMBHO NpOHMKaTb B TKaHU 340pPO-
BbIX pacTeHui n nHdpmumposatb ux [17,18,19,20].

CyuiecTtByeT 06LIMPHEIN MaTepuan o BapMabenbHOCTN NaTOreHHOCTH 1 ar-
peccuBHOCTU rpuboB popa Fusarium. MNMpu N3y4eHUn OeNCTBUS KynbTyparb-
HbIX (oMnbTPaTOB LWTaMMOB rpUB0B, BblAENEHHbIX N3 KOPHEBOW CUCTEMbI SPO-
BOro panca, bbinia oTMedeHa pasnuyHas PUTOTOKCUYHOCTb LUITaMMOB O4HOMO
n Toro xe Buga. Hanpumep, B BapuaHTte ¢ Fusarium culmorum (wtamm Ne 2)
KOpELLKN COBCEM HE pa3BMBaNUCb, a ApyrMe WwTaMMbl 3TOro Buaa yrHetanu
ero pocT Ha 25-36%. OTMe4eHO (PMTOTOKCUYHOE AeNCTBME (PUNbTPATOB U Ha
JHEPruo npopacTaHusa ceMsH, Kotopada B BapuaHte ¢ Pythium ultimum var.
ultimum coctaBuna Bcero 2%, ¢ F. oxysporum —22%, B KoHTpone — 88% [2].

B Benapycu nccnegoBaHus Mo U3y4eHUO CTPYKTYpbl KOMMnekca Bo3byau-
Ternen KOPHEBON THUMNN 3eMNeHHbIX KyNbTyp rpUBHON 3TMONOrMM paHee He Npo-
BOAWMMCH. M3yvyeHne naTtoreHHoCcTy rpmbos, AOMUHMPYIOLWMX HA KOPHEBOW
cucTEeME 3eMEHHbIX KyNbTyp No3BonMT 060CHOBaAHHO MO4ONTY K nogbopy ad-
PEKTUBHBIX OMoNpenapaToB Ha OCHOBE MUKPOOPraHW3MOB-aHTaroHUCTOB.

Matepuanbl n meToabl. [pu NnposBeaeHun nabopaTopHbIX NccnegoBaHUA
MCMNOMb30Banu MOHOCMNOPOBbIE M30NATbl. OnpeaeneHne NaToreHHoCTH Bblae-
NEHHBIX M30NATOB MPOBOAMIIN Ha KyNbType canata nuctoBoro Tuna batasus
MeToLOoM pyrioHoB [1] u meTogoMm, npeanoxeHHbliM J. Chelkowsky n M. Manka
[15]. Ans 3TOro u3 YMcTon KynbTypbl U30NATOB FOTOBUMW BOAHbIE CYCNEH3Un
KoHnanm rpnboB Fusarium oxysporum v Alternaria spp. U HAHOCUIM X Ha
npeaBapuUTenbHO NMPOMbITbIE M MOBEPXHOCTHO AE3MHPUUNPOBAHHbIE
70%-HbIM CMUPTOM CEMEHA C TaKNM pacHeToM, YTOObl MH(PEKLMOHHAs Harpys-
ka coctaBuna 8-10 TbIC. MHPEKLMOHHbBIX €AMHUL, (MaKpo- U MUKPOKOHWANN
rpuba) Ha 1 cemsa, n nomewtanu no 20 WTYK Ha NMOTOCKN BITAXXHOW (PUNbTPO-
BanbHoM bymarn. 3aTem 3apaxeHHble CeMeHa HaKpblBany neprameHTHou by-
Marov 1 3aBopavvBanv BMecTe ¢ unbTpoBasnbHown Gymaroi B pynoHsl. Pyno-
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Hbl MOMeLLanu B cocyabl C ANCTUNNIMPOBAHHON BOAOW Ha 7 AHEN. 3a KOHTPOIb
npuHUManu cemeHa, He obpaboTaHHbIE CIOPOBOW CycrneH3nen rpuba [1].

[na onpegeneHns NaTtoreHHOCTU uccnegyemMble U3oNaTbl MUKPOMULIETOB
Fusarium oxysporum un Pythium spp. BbiCEBanu Ha NOBEPXHOCTb KapToderb-
Ho-rmoko3Horo arapa (KIMA) B yawkax [NeTpu B 3-KpaTHOWM MOBTOPHOCTU U UHKY-
BupoBanu B TedeHun 7 gHen npu 24 °C B TemHoTe. CemeHa canaTa NnMCcToBOro
nNpoMbIBanu nog NPOTOYHOW BOAOW B TedeHue vaca, NOBEPXHOCTHO Ae3UHpU-
umpoBanu 70%-HbIM CMUPTOM U 3aMayvMBanu Ha CyTKU B CTEPUIbHON OUCTUI-
nvpoBaHHOW Bode. 3aTeM ceMeHa packrabiBanu Ha NOBEPXHOCTb KyNbTypbl
MUKpomMuLIeTOB no 20 WT. Ha YaLlKy. B KoHTpone cemeHa packnabiBanu Ha no-
BEPXHOCTb arapn3oBaHHON cpefpl. Yallkn MHKyOmpoBanu B TedeHue 7 OHen.
PesynbTaTthl yunTbiBanu, n3mepsis BO BCEX BapuvaHTax AMMHY BbIPOCLUMX KO-
peLLKOB U NPOPOCTKOB. CTeneHb NOPaXEeHHOCTUN KOPHEBOW CUCTEMbI PACTEHUN
oLeHMBanu no cnegytollen wkane: 0 — nopaxeHusa HeT, 1 — nopaxeHo Ao 1/3
KOPHEBOW CUCTEMBI, 2 — NopakeHo OT 1/3 4o 2/3 KOpHEBOW CUCTEMBI, 3 — Nopa-
XeHo B6onee 2/3 KOPHEBOW CUCTEMbI UMK NonHasa rmbens [4].

Pa3BuTture 6onesHun Belumncnanu no dopmyne 1:

R=(Xabx 100)/ (N x k), roe (1)

R — pa3Butne 6onesuu, %;

ab — npoun3BeaeHve Yncna pacteHun (a) Ha COOTBETCTBYHOLLMIA UM 6ann no-
paxeHus (b);

N — KonM4ecTBO B3AThIX A1 y4eTa pacTeHun, LWT.;

k — HamBbICLUMIA Bann wWwKanbl, N0 KOTOPOW Aernanach OLeHKa NopaXxeHns B
onbITe.

[MpOUEHT CHMXEHNST ANMHBI MPOPOCTKOB (KOPELLKOB) BLIYUCIIANN KakK OTHO-
LLEHNe pa3HOCTY 3Ha4YEHNSI NoKa3aTens Mexay KOHTPONeM 1 BapuaHToOM Onbl-
Ta K KOHTpomnto. CTaTUCTMYECKUA aHann3 NOMyvYeHHbIX pe3ynbTaToB MPOBO-
Oy B NakeTax ctatuctmyeckoro aHanmsa MS Excel.

Mpagauno M30MNSTOB MO CTEMNeHM MopaXkeHMs NPOPOCTKOB OCYLLECTBNSANU
Ha OCHOBaHWW LWKarbl, NpeanoxeHHou fllecoBbiM 1 coaBTopamu [3]:

PasButne 6onesuu, % XapakTtepucTuka NaToreHHOCTU LUITAMMOB MUKPOMULIETOB
0 HenaTtoreHHbIN (aBUPYNEHTHbIN)
1-5 Cnabo naToreHHbI
6-14 YMEpPEHHO NaToreHHbIn
15-20 CpefHe naToreHHbINn
21-29 [MaToreHHbIN
30-100 BbICOKO NaToOreHHbIN

145



Pe3ynbTaTtbl U nx obcyxxaeHue. Pe3ynbtaThl HalWMX MCCneqoBaHWI MoKasa-
N, 4TO BCE N3YYEHHbIE N30SSThI KOMMIEKCa BUAOB rpmnba F. oxysporum Bbi3biBa-
N OOCTOBEPHOE CHWKEHME ONMHBI MPOPOCTKOB M KOPELLKOB MO OTHOLLEHMIO K
KOHTpoSto. B pesynbTaTe uccnegosaHui otMedeHa andgepeHumaumnsa natoreH-
HbIX CBOWCTB BHYTPU M30MSITOB ofHOM nonynsumn. Ltamm rpuba F. oxysporum
5-12 cHwkan anuHy npopocTtka Ha 19,2 %, kopHA — Ha 55,4 %, Toraa Kak LutTamm
rpuba F. oxysporum 2 — Ha 66,7 1 80,8 % COOTBETCTBEHHO, MPW 3TOM Pa3nunyns
Obinu cTtatucTnyeckn 3HadmmbiMu (p<0,05). CpegHsa cTeneHb NaToreHHOCTU
OaHHbIX WTammoB coctaBuna 68,3 1 97,2 % cooTBeTcTBEHHO (Tabnuvua 1).
Tabnuua 1 — BnusaHue nsonatoB rpuba F. oxysporum Ha Mopdposiormyeckme xapak-

TepucTuku canarta nuctoBoro (PYI1 «MHCTUTYT 3awWwmThl pacTeHUny, NabopaTopHbIN
onbIT, 2011-2012 rr.)

OnuHa CHuxXeHue OnuHa CHuXeHue PazeuTHe
BapwuaHT NpopocTKa, | ANWMHBLI Npo- | Kopewka, | ANUHbLI Ko- .
MM pocTtka, % MM peLuka, % Gonesun, %
Onbim 1 (2011 2.)

KoHTponb 12,3+0,86 — 17,1£1,17 - —

F. oxysporum 2 4,1+1,42 66,7 3,3+1,13 80,8 97,2
F. oxysporum 3-6 5,1+£1,23 58,2 4,1+0,98 75,9 97,8
F. oxysporum 15 5,2+1,29 57,7 4,2+1,03 75,6 96,7
F. oxysporum 95 5,841,37 53,3 4,6+1,10 73,0 95,0
F. oxysporum 6-2 5,4+1,15 56,5 4,3+0,92 74,9 90,0
F. oxysporum 21 6,8+0,88 44,9 5,4+0,70 68,2 89,4
F. oxysporum 11-1 8,6+1,17 30,2 6,9+0,94 59,7 57,8
F. oxysporum 5-12 9,9+0,86 19,2 7,6+0,64 55,4 68,3
F. oxysporum 1-5 9,640,775 22,3 7,5+0,51 56,3 76,1
F. oxysporum 55 8,4+1,15 32,0 6,7+0,92 60,7 81,7
F. oxysporum 63 7,4+0,98 39,7 5,9+0,79 65,2 82,2
F. oxysporum 7 7,8+1,10 36,6 6,2+0,88 63,4 84,4
F. oxysporum 3-7 9,0+0,97 26,7 7,2+0,78 57,7 78,3
F. oxysporum 41 6,8+1,08 44 .4 5,5+0,86 67,9 86,7
F. oxysporum 4 4,8+1,15 60,7 3,9+0,92 77,3 95,0
F. oxysporum 16 7,2+1,43 41,5 5,8+1,14 66,2 92,8
F. oxysporum 34 7,241,22 41,3 5,8+0,98 66,1 91,7
F. oxysporum 72 5,1+1,32 58,6 4,1+1,06 76,1 97,8
F. oxysporum 2-24 5,0+1,39 59,0 4,0+1,11 76,4 99,4
F. oxysporum 2-14 7,6+1,46 38,0 6,1£1,17 64,2 93,9
foff,’ﬁggﬁg (6es 6,84£0,80 44,4 5,440,62 68,0 88,3
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OkoHYyaHue mabnuubi 1

KOHMpPOoJisi)

Bapuawt | popoc- | ammmo: npe- | Ammako- | ZHRSNE | Pasantue
TKa, MM pocTtka, % peLuKa, MM peLuka, % Gonesuu, %
Onbim 2 (2012 2.)

KoHTponb 32,8+2,12 — 28,9+1,98 - -

F. oxysporum 4-1 12,3+2,71 62,5 13,1£2,78 54,9 84,4
F. oxysporum 2-6 16,5+1,99 49,6 15,2+3,00 47,6 78,3
F. oxysporum 18 21,442 .44 34,7 18,7+3,00 35,5 66,7
F. oxysporum 25 16,5+2,51 49,6 12,1£2,08 58,2 79,4
F. oxysporum 1-2 11,743,62 64,4 7,0+£3,32 75,8 95,6
F. oxysporum 27 11,346,01 65,7 6,8+4,57 76,7 96,7
F. oxysporum 14 21,8+3,77 33,6 9,9+2 86 65,6 80,6
F. oxysporum 2-12 23,4+3,21 28,8 14,8+4,89 48,8 81,7
F. oxysporum 2-5 22,442,221 31,9 14,8+3,46 49,0 71,1
F. oxysporum 45 20,9+2,87 36,2 14,5+3,56 49,8 73,9
F. oxysporum 62 18,5+2,45 43,5 14,3+3,54 50,7 71,1
F. oxysporum 17 19,542 45 40,6 11,9+£3,54 58,8 68,9
F. oxysporum 1-7 22,5+2,76 31,3 17,5+2,40 39,5 61,7
F. oxysporum 33 18,8+2,43 42,7 14,9+3,13 48,5 57,8
F. oxysporum 5 12,1+2,13 63,1 12,1+2,60 58,2 89,4
F. oxysporum 6 18,0+2,87 45,1 14,6+£2,87 49,6 85,6
F. oxysporum 39 11,843,28 64,2 12,3+2,72 57,7 97,2
F. oxysporum 68 12,8+3,31 61,1 15,0+5,63 48,2 92,8
F. oxysporum 19 22,6+3,96 31,0 13,7+4,56 52,7 82,8
F. oxysporum 73 19,1+3,66 41,9 10,1+£2,81 65,0 84,4
B cpedriem (6es 17,742,01 46,1 13,2+1,42 54,5 80,0

CumnTOoMBI nopaxeHuna NpopoCTKOB N30J1ATaMnN KOMIJ1eKCa BnaoB rpw6a F.

OXySporum UMenu Bug To4eK U HEKPO30B OT CBETM0-PO30BOro 40 TEMHO-OY-
poro uBeTa (pPUCYHOK 1).

MopaxeHus, Bbi3BaHHble oomMuLeTamu poga Pythium, no BHeLWHeMY BUAY U

pacnornoXeHuto GbINY NOXOXW Ha (hy3apUO3HYH FTHIMb, HO LIBET UMENM OT CBET-
no-6yporo Ao KopuyHeBOro. Mpy MUKPOCKONMK Ha rpaHuLLe 300POBOI TKaHU 1
Hekpo3a BbisIBNeHO obecLiBe4MBaHME TKaHW.

OueHka nopaxeHUs NPOPOCTKOB BO3OYAMTENAMU KOPHEBOW THWUMMN 3eneH-

HbIX KyNbTyp MO3BOMNWIA YCTAHOBUTb, YTO CPEAHSst CTEMNEHb MOpaXkeHUsi Npo-
POCTKOB canaTa M3onsTtamu Komniekca Buaos rpuba F. oxysporum w
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PucyHok 1 — MpusHaku nopaxeHUsi NPOPOCTKOB carara JIMCTOBOro MUKpOMULIeTaMu:
a) Fusarium oxysporum Schlecht. emend. Snyder & Hansen; 6) Pythium Pringsh

rpmbononobHbIMy opraHuamamn Pythium spp. coctaBuna 84,1 n 99,4%, coot-
BETCTBEHHO.

AHanu3 CTPyKTypbl NOpa)eHWs NPOPOCTKOB U30MNsiTaMu rpuboB koMnekca
BMAOB F. oxysporum no 6annam nokasarn, 4To 86% npopoCcTKOB nopakeHbl No 2
n 3 Ganny, 1 K KOHLy OnbiTa OTMeYeHa X rmbenb (PUCYHOK 2).

Mpencrasutenu poga Pythium Pringsh, obuTatoLme B noyse, ABNSIOTCA NO-
TeHUumnanbHbIMM Bo30yanTenamm 6onesHen BbICLUMX pacTeHuin. CornacHo nu-
TepaTypHbIM JAaHHbIM MPU NCKYCCTBEHHOM 3apaKeHun 60MbLUNMHCTBO U30MSATOB
BbI3bIBAIOT Y pACTEHUIA CUMMTOMbI MOPaXXeHNs NMMOO CYLLECTBEHHO BIMSAOT Ha
BCXOXeCTb ceMsH [2,10,14]. Hamun oTmeyveHa BbICOKasi BpE4OHOCHOCTb U30/si-
TOB, BblAENEHHbIX U3 MOPaXEHHbIX KOPHEN 3eNeHHbIX KynbTyp. Bo Bcex Bapu-
aHTax onbiTa NPOLEHT NopaxeHHbIX NpopocTkoB cocTtaBun 100%, 13 Hux

00 6ann - nopaxeHus HeT

B 1 6ann - nopaxeHo Ao 1/3 KopHe BOM cucTeMbI

02 6ann - nopaxeHo ot 1/3 Ao 2/3 kKopHeBOW cUCTEMbI

B3 6ann - nopaxeHo 6onee 2/3 KOpHeBOW cUCTEMbI UMK NonHas Mbenb

PucyHok 2 — lNopaxeHHOCTb NPOPOCTKOB carnaTta fIMCTOBOro KOMMNIeKCom BUAOB
Fusarium oxysporum Schlecht. emend. Snyder & Hansen
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00 6ann - nopayeHma HeT

@1 6ann - nopameHo Ao 1/3 KopHeBoii cucTeMbl

@2 6ann - nopaxeHo ot 1/3 po 2/3 KopHeBoM cUCTEMDI

[ 3 6ann - nopaxeHo 6onee 2/3 KOpHEBOI cUCTEMbI MK NonHas rubens

PucyHok 3 — lNopaxeHHOCTb NPOPOCTKOB carnaTta JIMCTOBOro OOMULIETaMK poAa
Pythium Pringsh

TONbKO 2% 6bInn OTHECEHbI KO 2 Banny nopaxeHus. YuntblBas, 4To npu cre-
neHn nopaxeHus npopocTtkoB oT 1/3 go 2/3 rmbenb pacTeHuit HacTynana Ha
7-10 cyTkv onbiTa, MOXHO cAenaTb BbIBOA O TOM, YTO B MOMEBbLIX YCIOBUSIX
NPOPOCTKU, MOPAXKEHHbIE MO AaHHOMY Ganny, He ByayT KM3HECNOCOOHbIMU
(pncyHok 3).

MHTepecHble AaHHbIe NOMNyYeHbl B XO4e U3yYeHWsi NaTOreHHbIX CBOMCTB Bbl-
OeneHHbIX n3onaTtos rpubos poaa Alternaria Nees.

Hamu Gbint oTMeYeH CTUMynUpyLWnn 3 EKT N30NATOB KOMMIIEKCa BUAOB
rpnba A. infectoria Simm., KOTOpLIN NPOSIBNSANCS B YBENWYEHUUN AMNWHbI POC-
TKOB U KOpeLlkoB. CTaTUCTUYECKN 3HAYMMOE YBETMYEHNE OTMEYEHO Y 6 130-
naros: A infectoria 31, 12, 21, 2, 3 n 11 — yBenu4eHne OfMHblI POCTKa Ha
19,9-24,0 %, onvHbl Kopeluka Ha 17,4-23,1 % (p<0,05) (tabnuua 2).

[Mony4eHHble aHHbIE O POCTOCTUMYMMPYIOLLLEM OENCTBUM MEFTKOCMNOPOBbIX
npencrasutenen poga Alternaria, B YaCTHOCTU, O ENCTBUN TPUBHBIX MeTabo-
nuToB NogobHO ropmMoHaM pocTa, MOATBEPXKAAETCS pe3ynbTaTtaMy uccrneao-
BaHWUI N0 ONpeaeneHnto BUPYIEHTHbIX CBOMCTB MENKOCMOPOBbLIX rpMboB poaa
Alternaria gpyrumu astopamu [2, 5].

B Halwmnx nccnegoBaHusx naToreHHbIMKU CBocTBamMun obnaganu 4 nsonsara,
noeHTuduumpoBaHHble kak A. tennuissima (Fr.) Wiltshire — oTme4eHo MHrMbum-
poBaHWe AMHbI MPOPOCTKOB B CPaBHEHUM € KOHTponem Ha 36,1-40,0%, onu-
Hbl KOopeLuka — Ha 25,9-39,7 %.
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Tabnuua 2 — BnusiHve nsonsatos rpu6oB popa Alternaria Ha mopcponormyeckue
XapakTepucTtuku canara nuctoBoro (PYI «MHCTUTYT 3alumTbl pacTeHUN»,
na6opaTopHbIi onbIT, 2012 T1.)

KOHMpPOoJisi)

BapmaHT OnuHa npo- Aiu:”:::g_ OnuHa Ko- gx::‘;"roe_ Passmmj
pocTka, MM pocTKa, % pelika, MM pewka, % 6onesHu, %

KoHmpornb 13,7+0,82 — 20,6+1,35 — 5,0
A infectoria 31 16,4+0,36 +19,9 25,3+1,41 +22,8 0

A. infectoria 12 17,0£1,09 +24,0 24,3+1,26 +18,2 3,3
A. tenuissima 7 14,7*£1,39 +7,6 21,4*+1,93 +3,8 2,2
A. tenuissima 18 8,2+0,77 40,0 12,4+0,90 39,7 25,6
A tenuissima 9 8,8+0,93 36,1 15,3+1,06 25,9 22,8
A. alternata 5 13,6*+1,30 0,9 19,4*+1,85 59 1,7
A. infectoria 2 17,0+0,57 +24,0 25,3+1,17 +23,1 0

A. tenuissima 6 14,1*£1,24 +3,0 20,1*£1,77 2,2 6,1

A. tenuissima 95 13,7*+£1,07 0,1 19,5*+1,53 5,1 0

A. tenuissima 34 13,6*+1,09 0,9 19,2*+1,58 6,6 8,3
A. tenuissima 15 13,5%+1,29 1,7 19,2*+1,85 6,6 3,3
A infectoria 21 16,9+0,82 +23,5 24,2+1,16 +17,4 0

A. infectoria 11 16,7+1,08 +22,1 24,8+1,56 +20,3 6,7
A. infectoria 46 14,4*+1,09 +5,5 20,6*+1,55 +0,2 0

A. tenuissima 42 8,4+0,55 38,9 13,1+£0,92 36,6 17,8
A. infectoria 3 17,240,97 +25,9 24,5+1,47 +19,2 6,7
A. infectoria 10 14,4*+1,12 +5,4 20,5%+1,64 0,4 5,0
A tenuissima 82 8,3+0,61 39,4 13,2+1,05 35,9 26,7
A. infectoria 36 13,8*+1,69 +0,6 20,2*+2,26 1,9 8,3
A. alternata 77 13,4*+1,69 2,1 19,8*+2,22 3,9 5,0
B cpedHem (6e3 13,741,34 _ 20,141,90 _ 7.5

MpumeyaHre — «*» pasnuunst He 3Hauumbl (p<0,05); «+» — yBenuyeHne AnurHbl NPOPOCTKa, KopeLuka.

[encTere ocTanbHbIX U30MATOB MENKOCMOPOBLIX NpeacTaBuTenein poaa

Alternaria GbIno Ha ypOBHE KOHTPOMbHOIO BapuaHTa.

B pesynbTaTe aHanmnsa cTeneHun nopaxeHus NpopoCcTKOB YCTaHOBIEHa Ba-
pnabunbHOCTb NATOreHHbIX CBOMCTB BHYTPU BUAA U3YYEHHbIX MMKPOMULIETOB.
Tak, guanasoH pa3BuTusa 60Ne3Hn B BapuaHTe ¢ usonatamu rpuba A.
tennuissima coctaBun oT 0 oo 26,7 %, rpuba A. alternata — 1,7-5,0 %, kom-
nnekca BngoB rpnba A. infectoria — 0-8,3 %. MNpouUeHT nopaxxeHHbIX NPopocC-
TKOB gocTuran 8% (pUCyHok 4).
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10 6ann - nopaxeHus HeT
H 1 6ann - nopaxeHo 0 1/3 KopHeBo cucTeMbl

[ 26a nn- nopa xeHootl /3a 02 /3k opHeBOWiC UCTEMBI

36a nn- nopa keHobose e2 /3k OpHeBOWC UCTEMbIM IMNOJHA Ar nbenb

PucyHok 4 — NMopaxeHHOCTb NPOPOCTKOB carnaTa nuctoBoro rpuéom Alternaria sp.

CornacHo Lwkane, npegnoxeHHor INlecoBbiM 1 ap. (1985), nsonsitel kKOMMnek-
ca BuaoB rpuba F. oxysporum (84,1 %) n mukpomuueToB Pythium spp. (99,4%)
ObINN OTHECEHDI K BICOKO MaTOreHHbIM, U30NATbI rpuba A. tennuissima — K yme-
peHHo natoreHHbIM (12,5 %), rpuba A. alternata (3,4 %) v n3onaTbl KOMMAeKca
BMAoB rpmba A. infectoria (3,3 %) — K cnabo naToreHHbIM [3].

3aknryeHue. B pesynbTaTte n3yvyeHus natoreHHoCTU MUKPOMULLETOB, 0-
MUHUPYIOLLNX Ha KOPHEBOW CUCTEME 3EMEHHbIX KYSbTYp, YCTAHOBIEHO Hamu-
4Yne BHYTPUBMOOBON AnddepeHunanmm naToreHHbIX CBONCTB N3YyYEeHHbIX
MUKPOMMLIETOB.

WN3onaTel komnnekca BuaoB rpuba F. oxysporum JOCTOBEPHO CHVbKaNM no
CpaBHEHMIO C KOHTPONeM ANMHY NPOPOCTKOB Ha 44,4-46,1 %, ANVHY KOPELLKOB
—Ha 54,5-68,0 %. CpeaHsisa cTeneHb NOpaXeHUs NPOPOCTKOB carnarta JIMCTOBO-
ro rpubom F. oxysporum v rpubonogobHbIMu opraHmamamu Pythium spp. co-
ctaBuna 84,1 n 99,4 % cootBeTcTBEeHHO. K KOHLY onbiTa oTMeyanu rmberns 86
% NpopoCTKOB B BapuaHTe ¢ F. oxysporum v 98 % — B BapuaHTe ¢ Pythium spp.

OTMeyYeH CTUMynupyoLWmnn 3deEKT y 6 N30NSTOB KOMMeKca BUAoB rpuba
A. infectoria (p<0,05) — yBenuyeHune gnuHel npopocTtka Ha 19,9-24,0 %, oNuHbI
Kopelka — Ha 17,4-23,1 %. MaToreHHbIMK cBOVCTBamMKU obnaganu 4 nsonsata
rpnba A. tennuissima (p<0,05) — nHrMGMpoBaHWe ANVHbI MPOPOCTKOB Bapby-
poBarno ot 36,1 ao 40,0%, AnunHbl Kopellka — oT 25,9 ao 39,7 %.

M3onsTbl komnnekca BMaoB rpuba F. oxysporum v MuUKpoMuueTbl Pythium
Spp. OTHECEHbI K BbICOKO NMaToOreHHbIM, n30nathbl rpuba A. tennuissima — kK yme-
PEeHHO naToreHHbIM, n3onaTel rpuba A. alternata n komnnekc rpn6os A.
infectoria — k cnabo NaToreHHbIM.
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PATHOGENICITY OF THE MICROMYCETES DOMINATING
ON ROOT SYSTEM IN GREENS CULTIVATED BY RUNNING
HYDROPONICS METHOD IN BELARUS

Summary. Dominating activators of root rot of greens in Belarus are micromycetes
of the genus Fusarium, Pythium, Alternaria. As a result their pathogenicity studying on
root system of greens the variability of pathogenic properties in a look was noted.
Isolates of a complex of species of a fungus F. oxysporum and oomycetes Pythium spp.
were determined as isolates with high pathogenicity, isolates of fungus A. tennuissima
as middle pathogenic, A. alternata and isolates of a complex of species of a fungus A.
infectoria — as weak pathogenic ones.

Key words: greens, running hydroponics method, species composition,
pathogenicity, dominant species, root rot.
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PUTOCAHUTAPHAA CUTYALUA B MONOObIX HACAXOEHUAX
CMOPOAUHbI YEPHOU

Jama nocmynneHus cmameu 8 pedakyuro: 09.06.2014
PeuyeHzeHm: Unbtok O.B., KOHO. 6uon. HayK

AHHOTaumsA. B cTaTbe N3NoXeHbl MaTepuarbl N0 U3y4eHno PUTOCAHUTAPHOW CUTY-
aumm B MonodbiX (1— 4-x NeTHMX) NPOMbILLNEHHbIX HAaCaXAEHUSX CMOPOANHBLI YEPHON
B benapycu. YcraHoBneHo, 4To B O4HOMETHNX NOCaAKax KynbTypbl NpeobnagaroT Tru.
MoBpexaeHHOCTb NoYEK CMOPOAMHHBLIM MOYKOBbBIM KIELLOM, 3aceneHHOCTb noberos
CMOPOAMHHBIMW CTEKNSAHHWLEN U Yy3KOTENOW 3NaTKoM yBenM4mMBaloTCA C BO3pacToM
HacaxaeHuit. JlucTorpbisylume BpeaMTenu 1 NMCToBas rannvua Hambonee MHOro4nc-
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NEHHbI B 3-X U 4-X NNETHUX HacaxXaeHUsX KynbTypbl. PacnpocTpaHeHHOCTb NATHUCTOC-
Tel (aHTpaKHO3, CENTOPKO3) B MOSOALIX HACAXKAEHNUSX CMOPOAVHBI YePHOI He CBsi3a-
Ha C BO3pacTOM KynbTypbl, @ 3aBUCUT OT YCTOMYMBOCTY COpTa K onpeaernieHHoMy naTo-
reHy 1 MeTeoyCrnoBuWii- BereTalunoHHOro nepuoaa.

KnioueBble cnoBa: cmopoayvHa YepHas, dutoddar, doutonaToreH, Bpeautenu, 6o-
Ne3Hu, BPELLOHOCHOCTb

BBepneHue. B HacTosiLee BpeMsi B pecnybnvke nog ArogHMKamm 3aHaTo
oKono 8 ThiC. ra, NONOBUHY KOTOpbIX (0Korno 50 %) cocTtaBnsaloT Monodble Ha-
caxaenwus (B Bo3pacTe 1—4 roga).

Benywen arogHon kynbTypon B benapycu sBnsetca cmopoguHa. Ha aton
KynbType 3apernctpupoBaHo 6ornee ABYXCOT BMAOB BpeOHbIX OPraHM3mMoB,
OofHa TPETb M3 KOTOPbIX MOXET €XerogHoO HaHOCUTb cepbe3Hbin ywepb. MNpu
3TOM UX BUOOBOW COCTaB, YNCIIEHHOCTb, CTENEHb BPEAOHOCHOCTU N3MEHSOT-
Cs1 B 3@aBMCMMOCTW OT KITMMaTUYECKUX, NPUPOAHO-XO3ANCTBEHHbIX YCITOBUA U
Tvna HacaxaeHun [1-4, 71].

B npombILINeHHbIX NIOAOHOCALLMX HACAXKAEHNAX CMOPOAMUHBI (5-TK — 8-Mu
netHero Bo3pacTta) B benapycu 3apeructpupoBaHo 6onee Tpuauatyi BUaoB
BpeaHbIX opraHn3moB [8-11]. iccnegoBaHuia MO N3y4eHMIO BUAOBOMO COCTaBa
duTodaroB n puToNaToreHoB, X BPEOOHOCHOCTU B 1-4-X NETHUX Hacaxae-
HUAX YepHoOW cMOpoAMHbI B Benapycn He npoBOAMMIOCS.

Llenbio NpoBOAMMbBIX UCCNeAOBaHWN ObINO M3yyYeHne BMAOBOrO COCTaBa
BpeauTenen n 6onesHer B MOMNoOAbIX HACAXKAEHUAX CMOPOLMHbBI YEPHOW.

MecTto 1 meToauka npoBeaeHus uccnegoBaHuin. OueHka putocaHuTap-
HOW CUTyauMM MOMOAbIX HACAXKAEHUA CMOPOAMHBI MPOBOAMIIACH B Cag0BO4-
Yyeckmx xo3ancTeax MuHckon n Butebekon obnacten pecnybnmku B OCHOBHbIE
dreHonornyeckme Nnepmoabl pasBmUTUS KynbTypbl.

Bpedumenu. YYeT YMCMNEHHOCTM BpeauTenein nNpoBoaunM COrfacHo Me-
TOOVNYECKUM YKa3aHMAIM MO PErMcCTpaLMOHHBIM UCMbITaHUAM MHCEKTULMAOOB,
akapuumaoBs, MOMMOCKOLMAOB, POAEHTULMAOB N PEPOMOHOB B CENTbCKOM XO-
sanctee [5].

PaHo BecHoNn, Ao HabyxaHusa novek npoBoaunock obcnegoBaHne 2-4-x
NEeTHUX KyCTOB Ha 3acefieHHOCTb CMOPOAMHbBI CMOPOAVUHHOW CTEKNAHHULEN
(Synanthedon tipuliformis Cl.), cmopoguHHOW y3koTenown 3natkon (Agrilus
chrysoderes Ab), kokungamu v Trnen. [Ans y4eta YACNEHHOCTU CTEKISAHHULbI U
y3KOTEeNOon 3raTkn oTémpanock no 2 BeTBM € 25 KyCTOB, B3ATbIX B pa3HbIX MeC-
Tax HacaXxaeHui, KoTopble paspe3anucb BAOMb U NOACHUTBIBANOCh Konnyec-
TBO BETBEW, MOBPEXAEHHbLIX BpeOUTENSMU.
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BaceneHHocTb kokumaamm (Coccinea) oueHuBanacb NyTeMm TWaTeNbHOro
OCMOTpa OCHOBHbIX NoberoB Ha 25 kycTtax (5 KycToB B NATM MecTax) 1 onpe-
Jensnacb MX YMCMNEHHOCTb rNa3oMepHO Mo wkarne B 6annax:

1 — eQVHWYHbIE LNTKK;

2 — pefKkue CKonmneHus;

3 — yyacTkM Nob6eroB NOKPbITbI CITIOEM LLUTKOB.

AkauneBas NOXHOLLMTOBKA yYMTbIBaracb Mo CKOMMEHMAM 3MMYOLUX -
YMHOK.

3aceneHHoOCTb KycToB Trew (Aphididae) yumTbiBanu nytem nogcyeTa Komnu-
YyecTBa AWl NoA BUHOKYNAPOM Ha BETBSX CMOPOAWHbLI (MO 2 BeTBM C 25 Kyc-
TOB), B3ATbIX B pa3HbIX MeCcTax HacaxgeHun.

B nepuog HabyxaHus noyek onpegensanack 3acerneHHOCTb CMOPOAUHbLI CMO-
POOMHHBLIM NMOYKOBbIM Knewom (Eriophyes ribis Nal.), cMOpOOVHHONM NOYKOBOM
Mornbto (Incurvaria capitella Cl.) nytem ocmoTpa noberos Ha 10 MOAENbHBIX KyC-
Tax U nopcyeTa BCeX NMOBPEXOEHHBLIX W HEMOBPEXAEHHBIX MOYEK.

B nepwviog ot Havana pacnyckaHusi NoYek 4O LBETEHUS yCTaHaBMNMBanach 3a-
CENEHHOCTb HacaXXaeHMin CMOPOAVHbI I'yCeHMLaMu NIMCTOBEPTOK ( Tortricidae) n
nageHuy, (Geometridae), TnAMM 1 NayTUHHBIM Knewom (Tetranychus urticae
Koch.). YucneHHOCTb NUCTOrpbI3YLLMX FYCEHUL, U TRen onpeaensanach nytem
nofcyeTa Ux KonmyecTsa no Buaam Ha 2 M BETBEW Ha kaaoM obcrnegyemom
KycTe. [NoaBwxHble 0coby NayTUHHOTO KreLla NoacYMTbIBanuch nog GUHOKyns-
pom Ha 10 nucTbsax ¢ kaxxgoro 13 10 MoaenbHbIX KyCTOB.

B nepuoa uBeTeHus onpegensnacbk NOBpPeXAeHHOCTb BYTOHOB YepHOW
CMOpPOAMNHbI CMOPOLVHHOM LiBETOYHON rannuuen (Dasynura ribis Barn.) nytem
NPOCMOTPa LIBETOYHbIX KUCTEN C Kaxaoro 13 10 y4eTHbIX KYCTOB U 3aceneH-
HOCTb NMYMHKaMu nuctoBon rannuubl (Perrisia tetensi Rubs.) nucTeeB Ha
BepXxyLleyHbIx noberax ¢ 10 y4eTHbIX KYyCTOB B pa3HbIX MecTax y4acTka.

lMocne uBeTeHMs ycTaHaBNMBanach 3acefneHHoOCTb HaCaXXaAeHUn cMopoau-
Hbl NucToBbIMK NuNUNbLumkamn (Tenthreclinidae) nytem nogcyeta nx Ha 50
nncTbsAX Ha kaxxgom n3 10 obecnegyembix KycToB [5].

Bone3nu. O6cnegoBaHne Ha NOPaXXeHHOCTb YePHOM CMOPOAUHEI amepu-
KaHCKOW MyYHUCTON pocon (Sphaerotheca mors uvae B. et Curt.) u rpubHbIMK
naTHucTocTamMu (Gloeosporium ribis (Lib.) Mont. et Desm; Septoria ribis
Desm.) npoBogmMnock B Nnepmo MacCoBOro pa3sutus 6onesHen (KoHeL NIoHS
- Hayano uions). MNopaxeHHOCTb KycToB 60Me3HAMN OLleHMBaNach COrfacHo
MEeTOAVKe BbISIBNIEHMS 1 y4eTa BonesHen NnogoBbIX U ArogHbIX KynbTyp [6].
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PesynbTaTbl nccnegoBaHun. Ha ocHoBaHMM NPOBEAEHHbLIX 3—X NETHUX
NCCrnefoBaHUM YCTaHOBMEHO, YTO BUOOBOW COCTaB BpeanUTENen B MOMOAbIX
NPOMBILLNIEHHBIX HACAXAEHUSAX YEPHOW cMOpPOoAMHLI NpeacTasneH 20 Bugamu
HaceKOMbIX 1 2—MS BUgaMu pacTUTenbHOAOHbIX Knewlen (Tabnuua 1).

Ta6bnuua 1 — BuaoBoe pazHooGpa3ve pacTUTeNbHOAAHbIX HACEKOMbIX U Kreluen
B MONoAbIX HacaXAeHUsIX CMOpoAUHbI YepHou B Benapycu, 2011-2013 rr.

BpenoHocHocTb, 6ann

HasBaHue Bpegutens BospacT HacaxpeHumn
1rop | 2 ropga | 3 roga | 4 roga

Ompsd Knewu (Acarina)
Cecidophyopsis ribis Nal. — cMOPOAWHHBIV NOYKO- 0 1 2 3
BbI KMeLw
Tetranychus urticae Koch.—06bIKHOBEHHbIN Nay- 1-2 1-2 12 1-2

TUHHbIV KNeL

Ompsi0 PagHokpbinbie xo6omHbie (Homoptera)

Aphis grossulariae Kalt. — kpbhkoBHMKOBasi No- 3.4 34 23 1-2
Geroeas 115 i

Cryptomyzus ribis L. — nuctoBasi rannosas Tnsi 1 1 1-2 1-2
Hyperomyzys lactucae L. — 6onblias cMopoauH- 3.4 34 23 1-2
Has Tns

Modompsd Yepeeuni unu Kokyuds! (Coccinea)

Lepidosaphes ulmi L. — 3anaToBuaHas LWMTOBKaA 0 0 0-1 2
Parthenolecanium corni Bouche.—akauuesas 0 0 0-1 >
TIOXKHOLLIMTOBKA

Ompsd XKyku unu XXecmkokpsbinsie (Coleoptera)

Agrilus chrysodtrts Ab. — cmopoanHHas y3koTe- 0-1 0-1 0-1 1-2
nas 3narka

Ompsd Ba6ouku(Lepidoptera)

Abraxas grossulariata L. — KpbbKOBHVKOBas nsae-

HuLa 0 0-1 0-1 1-2
Cacoecia rosana L. — posaHHas nuctoBepTka 0 0 0-1 0-1
Operophthera brumata L. — 3uMHsas nsgeHvLa 0 0-1 0-1 0-1
Incurvaria capitella Cl. — cmopoguHHasi noykoBas 0 0-1 0-1 1-2
Morb

Itame wauaria L. — cMOpOAWHHas NsaeHnua 0 0 1 2

Lygris mellinata F. — Ho4yHas nonocatas nNsgeHu- 0 0 1 5

ua

ﬁ(aandemis ribeana Hb. — cmopoanHHasa nucTtosep- 0-1 0-1 1-2 1-2
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OkoH4YyaHue mabnuubi 1

BpenoHocHoCTb, 6ann

HasBaHue Bpegutens BospacT HacaxaeHumn

1roa 2ropa | 3ropa | 4ropa

Synanthedon tipulifornis CL. — cmopoguHHas

CTeKNsAHHULA 0-1 0-1 0-1 1-2

Ompsd lMepenoHyamokpsinskie (Hymenoptera)

Nematus leucotrochus Hart.—xenTblii YepHOCMO-

o 0-1 2-3 3-4 3-4
POAVHHBIN NUANALLUMK
Nematus pumilio Knw. — 4epHOCMOPOAUHHbIN 0 0 0 1
ATOAHBIVE TUANILLUMK
Nematus ribesii Scop. — )enTblN KPpbKOBHUKOBbIA 0-1 23 3.4 3.4

NMUINNbLUNK

Ompsd [eykpbinsie (Diptera)

Contarinia ribis Meij. — cmopoanHHasi LBeTOYHas

0 0 0 1
rannvua
Dasyneura tetensi Riibs. — nucrosasi cmopoamH- 0 1-2 1-2 2
Has rannuua
Thomasiniana rubis Mar. — cMopoaMHHas cTeb- 0 0 0 1

neBagd ranaumua

Mpumeyanue - 0 — He BpeauT; 1 — BpeauT cnabo, 3alnTHbIE MEPOMNPUATHSE HE NPOBOASATCS; 2 — BpeauT ne-
proaNYECKN CpeaHe, 3alUUTHLIE MEPOMNPUATIS MHOMAA NPOBOAATCA MPU NPEBbILLIEHUU NOpora BPeAOHCHOCTY;
3 — BpeauT NOCTOSIHHO CPeaHe, 3aLUMTHbIE MEPONPUATUS NPOBOAATCS NP NPEBLILIEHUN NOPOra BPeAOHCHOC-
TV, 4 — BPEAWT MOCTOSIHHO CPEAHE M NEPUOANYECKN CUTTBHO, 3aLLUMTHLIE MEPONPUATUS HEOBXOAMMBI NPU Mpe-
BbILLEHWM NOPOra BPeAOHOCHOCTH; 5§ — BPeAUT B pasHbix 30Hax benapycu NOCTOSIHHO CUITBHO, 3aLUTHbIE Me-
ponpuaTUs 06si3aTenbHbI.

B pesynbTaTe y4eToB 3MMYIOLLErO 3anaca BpeauTenen ycTaHOBINEHO, YTO B
OOHONETHUX Nocaakax YepHOW CMOPOAWHbLI Npeobnagany Tnm (117,2 auuy Ha 2
M BeTBeNn). C yBenuyeHmemM Bo3pacTa KynbTypbl YUCIEHHOCTb 3UMYHOLLIMX UL
BpeauTens CHwkanacb U B ABYXNETHUX nocagkax cocTtasuna 6,4 — 12,3, B
TpexnetHux — B cpegHeM 1,4 — 7,5 anu Ha 2 M BeTBeW. 3aceneHHOCTb ABYX-
NeTHMX NoberoB CMOPOAMHbLI CMOPOOVNHHOW CTEKISAHHMLEN cocTaBuna 7,0 —
9,7 %, cmopoauHHon y3koTenown anatkon 0— 12,9 %. C Bo3pacTom KynbTypbl
noBpexaeHHOCTb NoberoB 3naTkow U CTeKNAHHUUen Bo3pocna ao 14,8 —
19,0 % B 3—x neTHuX HacaxaeHusx n 16,1 — 20,2 % B 4—x NeTHUX nocagkax
KynbTypbl. Takas e TeHOeHUuMs Habnwganacbk U B 3acCefieHHOCTU NoYvek
CMOPOANHHBIM MOYKOBbLIM Krewom (Tabnuua 2).

B nepunog 6yToHM3auun, Kak B OAHOMNETHUX, TaK U YETbIPEXIIETHUX HacCaX-
OEHUAX KyNbTypbl B NEPEYUCTIEHHBIX XO3AWCTBaX B HE3HAYMTENbHbBIX KOMU-
YyecTBax BCTpeyanucb cMopoauHHas nodkosasd morb (0,2 — 0,5 % nosBpex-
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Tabnuua 2 — 3umyowun 3anac BpeauTernien B pa3HOBO3PACTHbIX HaCaXXAeHUsX
CMOpPOAUHLI YepHou , 2011-2013 rr.

MoBpexae- | NMoBpexaeHo noberos, % Yucnen-
HO no4ek
BospacTt cMmopoauH- | ryceHuuamm HOCTb AUL
Mecrto ot6opa npo6 | Hacax- | L oo L o | cMopoguH- | nuunHkamm | T/M B cpea-
AeHun BbIM Kne- HOW CTeK- 3naTkn HeM Ha ? M
wom, % NSAHHULbI BeTBen
OnbITHBIN y4acToK 2 roga 2,2 7,0 0 6,4
PYM «HCTUTYT nno-
[I0BOACTBAY, 3 roga 2,8 8,4 0 7,5
MUHCKWiA p-H 4 roga 3,8 9,7 0 7,8
C.x. hunuan 1roq 0 0 6,6 117,2
«Kneukuiy 2 roga 1,1 9,7 12,9 12,3
OAO «Cnyukumin cbl-
pofenbHbI KoMBU- 3roga 52 19,0 14,8 1,4
HaT», MuHckas o6n. 4 rona 6,4 20,2 16,1 3,9

OeHHbIX noyek), nuctoeptkn (0,2 — 0,3 ryceHubl Ha 2 M BETBEWN), NIUUMHKN
Tnen (0,2 — 8,1 ocoben Ha 2 M BETBEN).

lMocne uBeTEHUS B Bbllle NepPeYUCrIEHHbIX MOcafKax YePHOW CMOPOAMHBI
OTMEYEHbI NMYMHKN NMCTOBbIX NununbluunkoB (Nematus leucotrochus Hart.,
0,2 — 9,0 ocobew Ha 2 M BETBEW), NyCEHULbl IMCTOBEPTOK (Archips rosana L.,
0,1- 0,6 ocobGew Ha 2 m BeTBeNn), NnunHKkn umkag (Cicada spp., 0,4 — 4,2 ocobu
Ha 2 M BeTBeW), NMMYMHKN nucToBon rannuupl (Perrisia tetensi Rubs., 0,5 oco-
Oeli B cpegHeM Ha nucT), NndnHkK Tnewn (Aphis grossularia Kalt., 1,0 - 2,9 oco-
6en Ha 2 m nobero.) ( Tabnuua 3).

Camas BblcOKasi YNCTIEHHOCTb JIMYMHOK >KEeNTOro YepHOCMOPOAUHHOMO MK~
nunbmka (9 ocoben Ha 2 M BeTBel) Habnoganacb B 3 — X NIETHUX NOcaaKkax
YepHoW cMopoauHbl B ¢.X. hununane «Kneukuny OAO «Cnyukuii ceipogenb-
HbIi KOMBUHaAT», MHCKas obn. B ogHO — ABYNeTHMX nocagkax CMOPOAUHbI B
3TOM e X03ANCTBE OTMEYEHa camasl BbICOKasi YACITEHHOCTb Tnen (2,9 — 2,10-
coben Ha 2 m BeTBel). HanbonbLuee konmyecTBo nuctoepTok (3,5 — 4,0 ryce-
HULbI HA 2 M BETBEW) BCTpeYanochb B 3 —4— X NETHUX HAacaxXaeHNsIX CMOPOAM-
Hbl B PYT1 « TONOYNHCKUI KOHCEPBHbLIN 3aBoA». B 4— X NeTHMX nocagkax cmo-
poauHbl B PYT1 « IHCTUTYT NNO4OBOACTBA» YACIEHHOCTb LMKALoK JocTurana
4,2 Humdbl Ha 2 M BeTBel (Tabnuua 3).

3 bonesHen B HacaxaeHusix KynbTypbl B 2011— 2013 rr. Obiniv Hanbonee
pacnpocTpaHeHbl cenToproad (Bo3byauTens — rpub Septoria ribis Desm.), aH-
TpakHO3 Bo3byauTens — rpub Gloeosporium ribis Lib.). My4HucTon poch! B ro-
Obl TPOBEAEHUS UCCIeJOBaHUM Ha U3yvaeMblX COpTax OTMEeYEHo He 6bino. B
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Tabnuua 3 — YucneHHocTb BpeauTernen B pa3HOBO3paCTHbLIX NocagKax YepHom
cMopoauHbl nocne uBeteHus, 2011-2013 rr.

YucneHHocTb BpeauTenen, B cpegHeM
Ha 2 M BeTBeN
Mecro acanze-
oT6opa npo6 , 7 fmcro-
TOOpa np HUWA AMCTOBOV | o unbum- | Trei uukag | BepToK,
rannuubi OB nageHny
OnbITHBIN yyacTok PYT 2 roga 0 0,6 0 0,4 0
«MHcTuTyT Nnoposo-
acteay, MuHckas o611, 3 ropa 0 0.5 0 2,6 0.1
4 roga 0 0,2 0 4,2 0,2
C. — x. punuan «Kneu- 1rog 0 2.1 2,9 0 0,1
kuiny OAO «Cnyuknii
CbIPOAEnbHbI KOMBU- 2 ropa 0.4 5.2 2,1 0 0.5
HaT», MuHckas obn. 3 roga 0 9,0 1,0 0 0,6
PYI «TonoumHckuit 2rona 0.5 15 1.9 0 3.2
KOHCEepBHbIN 3aBOAY, 3 roga 0 1,2 1,7 0 3,5
Butebckas obn. 4 rona 0.1 50 0.4 0 4,0

pesynbTaTte U3ydeHus pacrnpoCcTPaHEeHHOCTM NATHUCTOCTEN B pas3HOBO3pac-
THbIX MOJIO4bIX HACAXAEHNAX CMOPOAMNHBI YHEPHOW YCTAHOBIIEHO, YTO 3TOT MO-
KasaTernb He CBA3aH C BO3pacTOM KyfbTypbl, @ 3aBUCUT OT YCTONYMBOCTU CO-
pTa K onpeAeneHHOMY NaToreHy mu MeTeopoNiornyecKknx ycrnoBum
BereTauMoHHOro nepuoaa.

Bo BTOpOI NonoBrHe BeretTauum pa3BmMTne NATHUCTOCTEN Ha JIUCTbSX Yep-
HOV CMOPOAMHbI B rofbl UCCreA0BaHNN HOCUNO ANUUTOTUIHBIN XapakTep. B
2011 r. pa3Butne NATHUCTOCTEN Ha copTe NamaTb BaBunosa B cepeanHe umto-
ns pocturano 28 %, Ha copTe Llepepa — 34,9 %, Ha copTe TutaHusa — 31,2 %,
Ha copTe beH Anbaep — 37,9 %. B 2012 r. B pa3y co3peBaHus arog Ha nepe-
YNCMNEHHbIX COPTax CMOPOAVHbI Pa3BUTME MATHUCTOCTEN Ha NMCTbAX COCTa-
Buno 45,2-56,7 %, B 2013 r.— 23,8-85,9 % (Tabnuua 4).

Tabnuua 4- Pa3Butre GonesHen (AHTPaKHO3, CENTOPMO3) Ha NIUCTbAX YEPHOWN
cMmopoauHbl (%) B nepuopn co3peBanusa sirog, 2011-2013rr.

M " 6 Copt oAbl uccnegoBaHui
ecTo or6opa npo

panp CMOPOAUHBI 2011 2012 2013
C.—x. cpunmnan «Kneukuin» MamsaTb Basunosa 28,3 50,3 23,8
OAO «Cnyukun cbipogenbHblii
KoMBUHAT» . MuHcKas o6, Liepepa 34,9 45,2 32,5
PYI « TONOUYMHCKMIA KOHCEPBHBIN Turtanus 31,2 49,8 26,7
3aBoay, Butebekas obn. BeH Anbaep 37,9 56,7 85,9
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BbiBoabl. Takum 06pa3om, B MOMOAbIX HACAXXAEHNSIX CMOPOANHBLI YEPHON
Hanbonee pacnpocTpaHeHbl BpeauTenu: Aegeria tipuliformis Cl., Agrilus
viridis L., Aphis grossularia Kalt, Archips rosana L, Eriophyes ribis Kal,
Nematus leucotrochus Hart., Perrisia tetensi Rubs,. Cicada spp. 13 6onesHen
Hanbornee pacnpocTpaHeHbl cenTopro3s (Bo3byauTtens — rpnd Septoria ribis
Desm.), aHTpakHo3 (Bo3b6yauTens - rpub Gloeosporium ridis Lib.).

B pesynbTaTe nsyyeHusi 3aceneHHocTy BpeamTenamm 1—4-x neTHnx Hacax-
OEHUIA CMOPOAVHbBI YEPHOW YCTAaHOBIEHO, YTO B OHONMETHMX Nocagkax npeob-
napatoT TNn. NoBpexaeHHOCTb NoYEK CMOPOAMHHBIM MOYKOBbLIM KNELLOM, 3ace-
NEHHOCTb NOOEroB CMOPOAVHHBLIMU CTEKITAHHULEN 1 Y3KOTENOW 3NaTKon yBe-
NMYMBAOTCS C BO3PACTOM KynbTypbl. JIMCTOrpbI3yLLme BpeauTenm 1 nucToeas
rannvua Hambonee MHOro4YMCcneHHbl B 3—4-X NETHUX HACAXKAEHUSAX KyNbTypbl.

BbisBNeHO, 4TO pacnpocTpaHeHHOCTb 6onesHen B MOMOAbIX HACAaXKAEHUSAX
CMOPOAMHbI YEPHOW HE CBSi3aHa C BO3PacTOM KyNbTypbl, @ 3aBUCUT OT YCTOW-
YMBOCTM copTa K onpeaeneHHOMY naToreHy 1 MeTeopOosIOrMYEeCKMUX YCrOBUN
BereTauMoHHOro nepuoaa.
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PHYTOSANITARY SITUATION IN YOUNG PLANTATIONS OF
BLACK CURRANT

Annotation. In the article the materials on studying the prgltosanitary situation in
young (1- 4 years old) industrial black currant plantations _in Belarus are stated. It is
determined that in annual crop plantations prevail aphids. Bud damage by currant bud
mite, shoots colonization by currant clearwing moth and rose stem girdler is increased
with the crop age. Leaf-biting pests and leaf gall midge are the most numerous in 3 and
4 — years old crop plantations. Spot diseases incidence (anthracnose, Septoria leaf
spot) in young black currant plantations is not connected with the crop age, but
def)ends on the variety resistance to a certain pathogen and meteorological conditions
of the vegetation period.

Key words: black currant, phytophage, phytopathogen, pests, diseases,
harmfulness.
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Jama nocmynaeHus cmamoeu 8 pedaKkyuro:25.06.2014
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AHHOTauus. V3yyeHo BNvsiHWe NpenoceBHON Nia3MeHHO - PaanoBOSHOBOW obpa-
60TkM cemsiH oiHONETHKX (NweHuua aposas — Triticum aestivum L., kykypy3a — Zea
mays L., NonuH y3KonucTHbIM — Lupinus angustifolius L.) n MHoroneTHuX (Lenkosumua
YyépHasa — Morus nigra L., pogoaeHapoH CmupHosa — Rhododendron smirnowii Trautv.)
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pacTeHMIN Ha MX BCXOXECTb U 3apaXeHHOCTb NaTtoreHHonm mukpodnopon. MNokasaHa
3 heKTUBHOCTb MNa3MeHHO -pagroBONTHOBON 06paboTky CeMSIH B MOAABIIEHUN KOM-
nnekca rpubHbIX U GakTepuanbHbix 6onesHen KynbTyp B Nepuos Beretaumu, B Yac-
THOCTU, B UHTMBMPOBAHUN Pa3BUTUS KOPHEBOW FHUMN U aHTPaKHO3a MIONMHA y3KOMmMC-
THOrO, My3blpYaToN FONOBHMU KYKYPY3bl 1 KOPHEBOW THUMU NLUEHULIbI IPOBOW.

KnioueBble crnioBa: cemeHa, poBasi NeHuLa, Kykypyaa, fMionuH Y3KONUCTHbIN, po-
nopeHapoH CMYpHOBA, LENKOBULA YE€pHas, BCXOXECTb, MHULMPOBAHHOCTb, HU3KO-
TemnepaTtypHasi HepaBHOBECHas Nia3Ma, BbICOKOYACTOTHOE 3MeKTpoOMarHMTHoe nore,
obpaboTka cemsiH

BeeneHune. CemeHa — HocUTENM OUONOTMYECKUX U XO3ANCTBEHHbLIX CBONCTB
pacTeHui, B peLuaoLLen cTeneHn onpeaenstoT KoNM4ecTBO M KavyecTBO Mosy-
Yaemoro ypoxasi. O4HUM U3 BaXKHENLLNX NoKasaTenen, onpeaensowmx kadec-
TBO CEMSIH, SABNAETCH CTENEHb NX 3apaXEHHOCTU NaTOreHHbIMY MUKPOOPraHU3-
Mamu. [NpropuTeTHBIM METOAOM 0b6e33apaXXMBaHUs CEMSIH, Kak NpaBuso, CHu-
TaeTtcsa xuMmudecknid. OgHako HepauMoHarbHOe NPUMEHEHNE CPEACTB XMMU3a-
LM B MPOM3BOACTBE CENbCKOXO3AWCTBEHHON MPOAYKLUM OTpMLATENbHO CKa-
3bIBAETCH Ha COCTOSIHUM OKpY>KatoLen Cpedbl U 300POBbe YerioBeka.

B nocnegHue rogbl B Ka4ecTBe anbTepHaTMBbI XMMUYECKOMY METOAY pas-
pabaTbIBalOTCA HOBbIE CNOCOOLI NpeanoceBHON 06PaboTKN CEMSIH, OCHOBaH-
Hble Ha BO34ENCTBUN (PU3NYECKMX (DAKTOPOB — 3NIEKTPOMArHUTHBIX MOSEN,
HU3KOTEMMepaTypHOWN NnasMbl, ramma- 1 fia3epHoro nsnyveHuni. B yactHoc-
TW, NOKa3aHo, YTO BO3OENCTBME Ha NOCEBHOW MaTepuarn 3NeKTPOMarHUTHbIX
noner n HN3KoTEMMNepaTypPHOW Mna3mMbl CMOCOOCTBYET yIy4LLEHMIO BCXOXEC-
TW U CTUMYNNPYET paHHee pa3BUTME PaCTEHWUI, CHMKAET UX 3apaXeHHOCTb
rpybHbIMK 1 BakTepmanbHbIMU MHAEKLMAMN [1-7].

B HacToswen paboTte nccnegoBaHa adeKTUBHOCTL NpeanoceBHo obpa-
BOTKN HM3KOTEMNepaTypHON NNasMoN M BbICOKOYACTOTHLIM 3f1EKTPOMAarHuT-
HbIM NOMNeM CEMSIH OAHOMNETHUX KyNnbTyp — MLIEeHWLbl ApoBoWn ( Triticum aestivum
L.), monuHa y3konuctHoro (Lupinus angustifolius L.) n kykypy3bl (Zea mays L.),
a Takke MHOrorneTHUX pacTeHn — LwernkoBuubl YépHou (Morus nigra L.) n pogo-
aeHgpoxa CmupHosa (Rhododendron smirnowii Trautv.) ons ynyyleHus nx no-
CEBHbIX XapaKTePUCTUK 1 3aLmUTbl OT KOMMNEKca UTONaToreHoB.

Bbibop ogHONeTHUX KynbTyp 0ByCrnoBneH Mx CTpaTerMyeckon 3Ha4YnMmoc-
ThtO 4119 peLleHns NpobneM, CBsi3aHHbIX C MPOAOBONbCTBEHHON 6e3onacHocC-
TbtO, KaK Ha pPerMoHanbHOM, Tak U Ha MMPOBOM YpPOBHe. HeCcMOTpsi Ha TO, 4TO
3TU KyNbTYypbl 3aHUMAIOT 3HAYUTENbHbIE NMNoLWaan BO34eNbiBaHUS, Ka4eCTBO
NoCcTaBNAeMOoro B NPOMbILIIIEHHbIX MacliTabax ceMeHHOro marepuana, Kak
npaBuno, He COOTBETCTBYET TpebyeMbIM CTaHAapTam M3-3a NPUCYTCTBUSA Ha
HeM NaTtoreHHon MUKPONOPbI, ABMSIOLLENCH NCTOYHUKOM NOPaXXeHUs pacTe-
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Hu GonesHamu B nepuop, Beretaunn. CemeHa ipoBO MLIEHWLbI YacTo nopa-
XatoTtcsa rpubamu poga Fusarium, Alternaria, a Takke Tilletia caries - Bo306yau-
Tenem TBEPAOW FOMOBHU; KyKypy3bl — rpubamun poga Fusarium, Penicillium,
Ustilago zeae - Bo30yauTenem ny3bip4yaTon rOfIOBHU; NIONMHA — rpubamu po-
na Fusarium, Colletotrichum gloeosporioides n Kabatiella caulivora — Bo3-
OyauTenem aHTpakHo3a.

MHoroneTHue gpeBecHble pacTeHus pogoaeHapoH CMMpHOBA U LLESKO-
BMLIA YepHas TPaAULMOHHO BXOAST B OCHOBY KOJNEKUNOHHbIX (hoHA0B 6oTa-
HUYECKMX CafoB U OEHOPOITONMYECKMX NAPKOB Kak AeKOpPaTUBHbIE U UMEID-
Lne nekapCTBEHHY LEeHHOCTb KynbTypbl. Vicnonb3yemble aAns pasMmHoxe-
HUS ceMeHa 3TUX KynbTyp TpebyoT NnpeasaputensHoOn npeanoceBHOM obpa-
DOTKM, TaK Kak B 3HAUMTENbHOMW CTENEHN NopaxakTcs rpPUbHbIMU 1 6akTepu-
anbHbIMU MHPEKLMAMN.

Martepuanbi n metogbl. [MnasmeHHO-pagnoBosiHOBas obpaboTka ceMsaH
nposoaunack B MHcTuTyTe pmsmkn HAH Benapycu ¢ ucnonssosaHnem skcrie-
pYMEHTAanNbHOro CTeHAa, CO34aHHOMO Ha OCHOBE MPOMBbILLIIEHHOTO FreHepaTo-
pa Bbicoko4acToTHoro Toka BUM-62-5-UM-101, paboyas yactoTta — 5,28 My
[3, 8]. Mpun BO3OeNCTBUN BICOKOHACTOTHOIO 3N1EKTPOMAarHUTHOro nosisi obpas-
Libl CEMSIH MOMELLANNCh B OCEBYIO 30HY OXMaX4aemMoro Bogow cnvpaneobpas-
HOro MHAOYKTOpA, CpeaHEKBaAPaTUYHbIE BEMMUYMHBLI HANPSPKEHHOCTM MarHuT-
Houn H 1 anekTpuyeckon E KOMNOHEHT nonsi B KOTopoM coctaensann 590 A/m n
12700 B/m. ObpaboTky cemsiH MPOBOAMIN B BO3A4yxe Npy atMocdepHOM AaB-
neHn, ANUTENbHOCTb 3KCMO3MLUMK cocTaBnsana 5 — 25 MuH.

BosperictBre Ha cemeHa HM3KoTeMnepaTypHOU nnas3mMbl BbICOKOHACTOTHOMO
€MKOCTHOrO pa3psa OCyLLEeCTBSANM B pa3psi4HON kamepe nnaHapHoro Tmna c
MEX3NEeKTPoAHbIM paccTosHneM 20 MM. OnekTpogHasi cuctema pacnonara-
nacb B BakyyMHOl kamepe o6bemom 0,053 mM® 1 oxnaxkaanach NpOTOYHOIA
Bogon. Yawwku MeTpu ¢ obpasuamm cemsH (He meHee 50 WT.) pacnonarany Ha
HXKHEM 3a3eMIJIEHHOM arnekTpode. B kayecTBe paboyero rasa ncnonb3oBanu
aTMocepHbI Bo3ayx nNpu gasneHun 60 NMa. Bknagsisaemyto B paspss yaernb-
HYIO MOLLIHOCTb BapbupoBanu B AnanasoHe 0,34 — 0,45 Br/cm®, ONUTENbHOCTb
akcnosnumm coctaensna 1 — 10 muH. MNpu BbIOpaHHbLIX pexxumMax nrnasMeHHOMN
0bpaboTku razoBas Temnepartypa He npesbiwana 27 °C, 4To ucknyano Ha-
rpes obpasuos B nnasme [8]. NpoBeaeHbl Takke NCCNeLOBaHNS BNUSAHUS BaKy-
yMa Ha NoceBHbIE XapaKTEPUCTUKN TECTUPYEMbIX 0Opa3LIOB, Tak kKak B MpoLiec-
ce nNpeaBapuUTENbHON OTKaYkM paspsifHON kamepbl 4o pabodero AaBneHus ne-
peq BKMYeHMeM pa3psaa Bce nccregyemble ceMmeHa B TeveHue 6 -15 MuH Ha-
XOOWNMCb B BaKyyMHOM KaMepe Npu NOHWKEHHOM AaBfeHUN.
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[na nonyyeHns cTaTMCTUYECKUX AaHHbIX 06paboTKy Ans KaXaoro pexvmMa
BO3€NCTBMS MPOBOAMIIN B TPEXKPATHON MOBTOPHOCTMU.

CemeHa TecTMpyeMbIX OOHOMETHUX KynbTyp Obinv npegocTtasneHbl PYT]
«MHCTUTYT 3aWwmThl pacteHniny (benapyce), MHoroneTHux — KayHacckum 60-
TaHW4YecknM cagoM YHuBepcuteTa Butaytaca Benukoro (Jlutea).

VccnepoBaHre NOCEBHbIX XapakTePUCTUK U (buTocaHUTapHas akcnepTusa
CeMsH OOHONETHUX KyNbTyp NPOBOAUNMCH B NabopaTtopumn hntonaTonormm u
nabopatopun 3aLLmTbl KOPMOBBIX Y TEXHUYECKMX KynbTyp PYT « MHCTUTYT 3a-
LWMTbI pacTeHuiny». 3apaXeHHOCTb NaTOreHHOW MUKPOMIIOPON BbISBAANN 1
onpeaerneHne BCXOXeCTU CeMSIH OCYLLIECTBNSAMNM COrfacHo criefyoLmm MeTo-
avkam [9, 10], TOCT 12038-84 [11]. 3aknagka noneBbiX ONbITOB NPOBOAMNACH
corrnacHo obwenpuHsaTeiM Metogukam [10, 12].

TecTupoBaHMe NOCEBHbIX XapakTEPUCTUK CEMSH MHOTONETHUX pacTeHun
npoBoAunocs in vitro B KayHacckom 6oTaHmdeckom cagy (Jlutea). KoHTpornb-
Hble 1 obpaboTaHHble CeMeHa nNpopaLuvBany B Yallkax [eTpu Ha yBraKHeH-
HOM OUCTUNNMPOBaHHOM BoAon unbTpoBanbHon 6ymare. Yawkn Metpu
yCTaHaBnvBanu B crneunanu3mpoBaHHble kamepbl («Pol-Eko-Aparatura KK
750», Poland) c aBTomMaTnyeckMM KOHTponeM BnaxHocTn (60 %), ocBelueHuns
n Temnepatypbl. Konv4yectBo NpopocLUMX cemMsH (NosiBNeHne BUANMOro npo-
pOCTKa) KOHTPONMPOBAaNW eXeAHEBHO BNOTb 4O MOMEHTA, KOraa KonmyecTso
B3OLUEALUNX CEMSAH OCTaBarniocb HeM3MeHHbIM. [4ns nccnegoBaHms MUKOBMo-
Tbl CeMsiH pogoaeHapoHa CMUPHOBA 1 LLENKOBULIbI YEPHON KOHTPOSIbHbIE U
NMOABEPrHyTbIe NasMeHHO-PaAMOBOIHOBOMY BO34EVNCTBUIO 0bpasLbl nome-
LWanu B YaLlku NeTpu Ha nuTaTenbHyto cpeay. YYeT yncrna KONOHU MUKPOC-
KOnmMyeckux rpubos., BblAeNeHHbIX U3 MOBEPXHOCTU CEMSIH, MPOBOAWIN B TeYe-
HMe HeCKOmbKMX AHEW nocne BbiCeBa KynbTypbl HA NUTATENbHYIO cpeay.

PesynbTaThbl 1 nx o6cyxaeHune. B pesynbTate npoBedeHHbIX nabopaTop-
HbIX OMNbITOB YCTAaHOBMEHO, YTO 06paboTka CeMSH MNLUIEHULbI APOBOW BbICOKO-
YaCTOTHBIM 3MEKTPOMAarHUTHbBIM nonemM (BY3MI1) n BeicokoyacToTHOM nnas-
mon (BYI) ctumynupyeTt nabopaTopHyto BCXOXECTb U yryyliaeT buomeTpu-
YecKune XxapakTepucTMKM NPOPOCTKOB (BbICOTa POCTKA U ASIMHA OCHOBHOIO KOp-
HS), YTO XapakTepuayeT CUIy UX HayanbHOro pocTta, OnpeaensioLyo OpyxK-
HOCTb M paBHOMEPHOCTb BCxoAoB (Tabnuua 1). OTMeveHo nonoxutensHoe
BNusiHMe o6paboTkM Ha UTOCaHMTapHOE COCTOSAHME CEMEHHOIO MaTepuana,
XapaKTepu3yHoLLLerocs BbICOKMM YpOBHEM 06LLEeNn NMHAPULMPOBAHHOCTU B KOH-
Tpone. B yacTHocTu, B pesynbtaTte Bosaenctaus BUIMI (5 muH) n BYI (5
MWH) 3apaxeHHOCTb rpubamu poga Fusarium CHU3Wnacb NO CPaBHEHWIO C
koHTponem B 1,7 n 1,9 pa3 cooTBeTCTBEHHO. BMecTe ¢ TeM, HE OTMEYEHO UH-
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Tabnuua 1 — BnusiHve nnasmeHHO-paanoBOSTHOBOW 06paboTkM Ha NOCEBHbIe
KayecTBa CeMsiH U GoMeTpUYecKne nokasaTesnm NPOPOCTKOB SIPOBOW NLIEHULbI
(copt PacceeT, PYI «MHCTUTYT 3awwmThbl pacteHniny, 2012 r.)

BuomeTtpuyeckue
Onu- | Na6o- I/IquuMpoaaHHocoTb noxa:?aTenw
Tenb- | patop- cemMsiH rpubamu, % NpPOPOCTKOB
HOCTb Has
Bapuant 3kcno- | Bcxo- . . | BbicoTa | BMHa
auumm, | xectb, | ©6- | Fusarium | Alternaria pocTka, | OSHOBHO-
MUH % waa Spp. Spp. oM ’ | ro KopHs,
c™m
KorTpons (Ges | _ 727 | 933 | 333 54,0 37 58
06paboTku) ’ ’ ’ ’ ’ ’
5 83,3 95,9 19,3 73,3 5,8 7,8
BYBMIM
25 86,0 92,7 24,0 64,7 5,9 8,6
2,5 78,0 93,9 29,3 61,3 4,2 7,2
BYM 5 83,3 93,9 17,3 73,3 4,7 7,5
10 81,3 96,6 21,3 71,3 4,7 7,7
Bakyym 15 78,7 100 30,0 66,7 5,2 7,8
HCPgs 0,8 0,9

rmbvpytoLero AencTBMs Nna3MeHHO-paaMoOBONHOBOW 06paboTkM Ha rpubsl
poaa Alternaria.

Mna3meHHo-pagnoBonHoBas 06paboTka NONIOKUTENBHO BNUSANA Takke Ha
MOCEBHbIE XapaKTEPUCTUKN CEMSIH KYKypy3bl (pUcyHok 1). HambonbLlumnin agp-
dekT (yBenuyeHne nabopaTtopHOn BcxoxecTn ceMsiH Ao 96,0 %) nonyyeH
npu obpaboTtke BY nnasmon B TeueHue 2,5 MUHYT.

97
96
95

94

93

92

91

90 -

89 -

88 - ‘ ‘ ‘

KoHtpons BYSMM 5 BYSIMN BYSIMM BYSMMN BYSMN BYM2,5 BYNS Bakyym
MUH 10 MmH 15 muH 20 MMH 25 MUH MUWH MUWH 6e3
naasmbl

PucyHok 1 — BnusiHMe nnasmeHHO-pagvoOBONHOBOW 06paboTku Ha nabopaTopHyto
BCXO0XECTb CEMSIH KYKypYy3bl
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Ta6bnuua 2 — BnusiHne BbICOKOYACTOTHOTO 35IEKTPOMArHMTHOIO MOJISi U HU3KOTEM-
nepatypHon BY nna3mbl Ha noceBHble KayecTBa CEMsIH U BuomeTpuyeckue
rnokasaTtesiu NPOpPOCTKOB KgKypy3bl (PYN «AHCTUTYT 3aUThl pacCTEHUNY,

rmbpua Hemo 216 CB, 2012 r.)

UHdunumpoBaHHOCTbL CeMsH BuomeTtpuyeckue
Anutens- rpuéamu, % nokasartenu
HOCTb
BapuaHTt aKcno3u- AnvHa
P uuu, obuwan Fusarium | Penicillium z:':_g(;a OCHOBHO-
MMUH. spp. spp. cm | FO KOpHs,
c™m
KoHTponb — 95,3 77,3 30,0 19,8 22,2
5 76,0 56,0 9,3 21,3 24,6
10 86,0 68,0 10,0 20,6 24,5
BYBMIM 15 86,0 66,0 8,0 20,8 23,3
20 91,3 82,7 6,7 20,6 24.6
25 96,7 92,7 2,7 21,3 25,4
2,5 88,7 72,0 8,7 21,8 24,2
BUI
5,0 81,3 67,3 9,3 20,8 23,1
Bakyym 6e3 nnasmbl - 89,3 83,3 4,0 21,5 25,1
HCPq 5 1,1 1,4

PesynbTaThl nccneaoBaHuin BIIMSIHUA Na3MeHHO-paanoBOHOBON obpa-
DOTKM Ha 3apaXeHHOCTb CEMSIH KyKypy3bl NpeacTaBneHsl B Tabnvue 2. Hau-
Bornee BpeOOHOCHLIMW MaTOreHamu, BCTPeYaLWMMUCa Ha CeMeHax KyKypy-
3bl, ABNATCA rpubbl Fusarium spp. n Penicillium spp. 3apaxeHHble ceMeHa
MMEIT HU3KYHO MOMEBYI0 BCXOXECTb, HabntogaeTca oTcTaBaHMe pocTta npo-
POCTKOB, B JaNbHENLIEM — U3PEXEHHOCTb, HEBBIPOBHEHHOCTb MOCEBOB.
MHMLMpOBAHHOCTb CEMSIH KyKypy3bl B KOHTporie rpubamu poga Fusarium
coctasuna 77,3 %, rpubamu poga Penicillium — 30,0 %. MakcumanbHyto ad-
hEeKTUBHOCTb B NofasneHumn rpnbos popa Fusarium obecneynna obpaboTka
cemsaH BUSMIT anutenbHOCTBIO 5 MUHYT. [1pyn 9TOM MHULMPOBAHHOCTL Ce-
MsIH rpubamu poaa Fusarium (56,0 %) 6bina HKe KOHTPOSIbHOMO BapuaHTa Ha
21,3 %, a rpubamu poga Penicillium (9,3 %) — Ha 20,7 % Hwxe KoHTpons. Bbl-
CoKkoe MHrMbvpytolee gencreme Ha rpmbbl poga Fusarium oTMeyveHo Takke
npu Bo3gencTemm Ha cemeHa BYOMIT B TedeHne 15 muHyT (MHMUMpPOBaH-
HOCTb cocTaBuna 66,0 %, 4to Ha 11,3 % Huxe 3TOro nokasaTtensi B KOHTporne)
1 10 MUHYT (MHULMPOBaAHHOCTL cocTaBuna 68,0 %, uto Ha 9,3 % HuXKe KOH-
Tpons). Bosgenctene BUYBMI ¢ akcnosuumern 20 MnHYT cnocobcTBOBAso
CHWKEHVIO MHAULMPOBAHHOCTU ceMsiH rpubamu poga Penicillium pno 2,7 %, B
TO BpEMs Kak B KOHTpore 3ToT nokasatenb coctaensan 30,0 %. MNnasveH-
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HO-paaMoBOSHOBast 06paboTka ceMsIH KyKypy3bl NMOMOXUTENBHO BMMANa Tak-
Xe 1 Ha BoMeTpuYecKmne NokasaTenm NPopocTKoB. MakcumarnbHble 3HaYeHUs
BbICOTbI pocTka (21,3 CM) 1 ANMHBI OCHOBHOIO KOPHS (25,4 cM) 0OTMeYeHbI npu
Bo3gencteum BYBMI gnvtenbHocTbio 25 MyHYT. MNMna3meHHas obpaboTka
OJTUTENBHOCTBIO 2,5 MUHYT TakkKe B 3HAYMTENBHOW CTENEHN CTUMYynMpoBana
pa3BuTME NPOPOCTKOB: BbICOTA pocTka cocTtaBuna 21,8 cM, AnvHa OCHOBHOIO
KOpHS — 24,2 cM. BblgepxuBaHne ceMsiH B BakyyMe Takke MONoXUTENbHO
BMNMANO Ha OMoMeTprYecKMe NokasaTenm NPOpPOCTKOB KyKypy3bl. BeicoTa poc-
TKa B 9TOM cny4yae coctasuna 21,5 cMm, AnnMHa oCHOBHOIO KopHS — 25,1 cm.

B pesynbTaTte npoBefeHHON hUTOIKCNEPTU3bl YCTAHOBMEHO, YTO obLias
3apaXKeHHOCTb CEMSIH NOMMHA Y3KOMNMCTHOro B KOHTporne coctasuna 100 %, B
TOM 4uncne Bo3byauTtenamm aHtpakHosa (C. gloeosporioides, K. Caulivora) —
2,0 %, rpnbamu popa Alternaria — 29,0 %. Hanbonee achdpektnBHom B nogas-
NEeHUN NHAEKLMI Ha 3TOM KyNbType okasdanack obpabdoTtka BUOMI1 ¢ akcnosu-
uunert 10 n 15 muHyT (Tabnmua 3). He obHapy>xeHo oTpuLaTENbHOrO BANSHUS
00paboTKM Ha MOCEBHbIE KAYeCTBa CEMSIH OMMHA Y3KONMCTHOrO (Tabnuua 4).
OHeprus nx npopacTaHnsi B 3aBUCMMOCTY OT pexxmmMa 06paboTkn nsameHsnacb
ot 96,0 no 100 %, nabopaTtopHasa BcxoxecTb coctaBuna 100 %.

[anee npuBefeHbl pesynbTaTbl UCCreLoBaHUA ahPEKTUBHOCTM Npeano-
CEBHOW Nla3MeHHO-paaNOBOSTHOBOW 00paboTkM CEMSIH B NMOSEBbLIX YCITOBUSAX.

YcTaHoBreHo, 4YTo NpeasapuTenbHas 06paboTka ceMsiH NiLeHNLbl SPOBOK
BaKyyMOM 3(h(eKTUBHO nogasnssia pasBuTne KOPHEBOW MHUMM B NoceBax.
Buonornyeckas acpdekTMBHOCTL 06paboTkM B CTaaun cepeamnHa KyLeHus
(cT. 25) pocturana 34,2 % (2012 r.) u 37,5 % (2013 r.) (tabnuua 5). B ycnosusix
Ta6nuua 3 — BnusiHve nnasmeHHO-pagnoBoSTHOBOW 06paboTku Ha MHGMUMPOBaH-

HOCTb CeMSH nlOIWIHazy:iKOJWICTHOI'O (PYN «MHCTUTYT 3alumnThbl pacTEHUNY,
coprt MNepwauserT, 201

aonu- WUHdUumMpoBaHHOCTb ceMsiH, %
Tene- .
HOCTL Colletotrichum
Bapuant | oo | 06- | gloeosporioides, | Cladosporium | Alternaria npoune
numm was Kabatiella spp- spp- P
MUH. caulivora
KoHTponb — 100 2,0 76,0 29,0 4.0
10 7.0 0,0 1,0 0,0 6,0
BY3MIM 15 20,0 0,0 13,0 0,0 7,0
20 53,0 0,0 29,0 15,0 9.0
5 23,0 0,0 9,0 1,0 13,0
BUM ’ ’ ’ X ’
10 30,0 1,0 7,0 13,0 10,0
Bakyym Gea | - _ | 27,0 1,0 11,0 0,0 15,0
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Ta6nuua 4 — BnuaHve nnasmeHHO-paauoBOTHOBOW 06paboTky Ha NoCeBHbIe
KayecTBa CeMsH NonuHa y3konucTtHoro (PYIN «MHCTUTYT 3alumThbl pacTeHun»,
coprt MNepwauBeT, 2012 r.)

BaouaHT OnutenbHoCTb OHeprus npo- | JlabopatopHas | BbicoTa pocTka,

p 3KCMO3ULUuU, MUH. pactanms, % BCXOXeCTb, % cM

KoHTponb — 100 100 8,21

10 98,0 100 7,74

B 3/M nonie 15 96,0 100 8,10

BY nnasma 5 100 100 8,13
Bakyym 6e3

NnAa3Mbl 15 97,0 100 7,75

HCPys 0,48

Tabnuua 5 — BnvsiHme nnasmeHHO-paaMoBONHOBOW 06paboTkM ceMsiH IPOBOM MNLe-
HULbI HAa pa3BuTHe KopHeBoW THUNK (PYMN «MHCTUTYT 3awmThl pacTeHUny»)

Cr.25 Cr. 31-32
Bapuant aﬂﬂﬁl‘?«ﬂ'&'&?ﬂﬁu P.% | R% |63,%| P.% | R% | B53,%
2012 2., copm Pacceem
KoHTponb — 15,0 3,8 — 18,0 4,5 —
Bakyym 16 10,0 2,5 34,2 17,0 4,3 4,4
BYN 5 13,0 3,3 13,2 18,0 45 0,0
BYBMI 25 12,0 3,0 211 18,0 4,8 0,0
2013 2., copm [apbs

KoHTporb - 19,0 4,8 - 31,0 7,8 -
Bakyym 20 12,0 3,0 37,56 16,0 4,0 48,7

5 21,0 53 — 30,0 7,5 -
BHOMI 25 13,0 3,3 31,3 17,0 4,3 449

MpymeyaHune — P — pacnpocTpaHeHHocTb 6onesHu, R — pa3suTre 6onesnn, b3 — Guonornyeckas acpdpek-
TUBHOCTb

2013 r. oTMeYeHO NPONOHIMPOBaHHOE AeNCTBME NpeanoceBHon obpaboTkm ce-
MsIH BakyyMOM, BMNJ1OTb 40 CTafuK «BbIX0OZ, BTOPOro y3na ctebnsi», buonoruyec-
Kast appeKTMBHOCTb Npu 3ToM cocTaBuna 48,7 %. 3ddekTmBHON okasanacb
Takke obpaboTka cemsiH BUOMI, obecneunBluas B ycnosusix 2012 r. nogas-
neHwve passutud bonesHn B cT. 25 (B3 coctasuna 21,1 %), a B ycnosusx 2013 T.
— BMIOTb A0 CTaaum «BbIX04 BTOPOro y3na ctebns» (b3 coctaBuna 44,9 %).

BennunHa coxpaHeHHOro ypoxas 3epHa 3a cHeT UHIMOUPOBaHKSA pPa3BUTUSA
KOpPHEBOW rHWUMM B NOCEBaXx MLUEHWLbl SPOBOI C NpeaBapuTernbHon obpaboT-
Ko ceMsaH BakyymoM n BUOMIT (skcno3unumus 25 MyH) cocTaBuna cooTBe-
TCTBEHHO 2,6 1 3,4 u/ra (Tabnuua 6).
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Tabnuua 6 — Xo3sancreeHHast 3aphpeKTUBHOCTL NNa3MeHHO-PagNoOBOJTHOBOW
06paboTkuM B 3awmTe APOBOW MLUEHULbI OT 6Gone3Hen
(PYN «AHCTUTYT 3alumThl pacTeHui», copT fdapbs, 2013 r.)

Konuuectso Macca YpoxaiHoCTb,
BapuaHTt MPOAYKTUBHbIX 1000 * K KOHTpONIO,

cTe6ne, wr./m 3epeH, r wra wra

KoHTponb 558 32,3 55,5 —

BY3MI, 5 MuH. 540 32,2 54,0 -
BY3BMIM, 25 MuH. 588 34,1 58,9 34
Bakyym, 20 MUH. 572 33,9 58,1 2,6
HCPos 2,1

OpHow 13 Hanbornee onacHbIX MHAEKLUIA, MOPaXKatoLLMX MOCEBbI KYKYpYy3bl
B Mepuoj Beretaumm, cautTaeTcs nysblpyaTasi FofioBHS, BO30yAMTENEM KOTO-
poi siBnsieTca 6asuamansHbIn rpub Ustilago zeae. Hamum 6b1no npoBeaeHo uc-
KyCCTBEHHOE 3apaxeHue pacteHuii 0,2 %-Hon cycneHsven Tenmocnop rpuba
Ustilago zeae ans yctaHoBneHns appekTMBHOCTU NnasMeHHO-paanoBOHO-
BOW 06paboTkM B nogaBneHnn Bo3dyAMTENS Ny3blp4aTon rofloBHN B NOMEBbLIX
ycnosusx (B ¢T. 13 — 3-i nUCT pacnycTuncd), ogHako NorofHbIe yCrioBus He
crnocobcTBOBaN MHTEHCMBHOMY pa3BuTUo BonesHu (tTabnuua 7).

Tabnuua 7 — BnusiHme nnasmeHHO-paAnoOBOSIHOBOW 06paboTKN CeMsIH KyKypy3bl

Ha NopaXXeHHOCTb N
rm6pug Moc 182 CB

}lep‘iaTOﬁ ronoBHen (PYIN «AHCTUTYT 3aimThbl pacTeHUn»,

BapuanT JnNuUTenbHOCTb 3KCNO3ULMK, MopaxeHHOCTL 6onesHbIo, %
P MUH / Hopma pacxopa, n/t cT. 18 cT. 19

2012 a.

KoHTponb — 1,2 1,8

5 0,8 1,0

BY 3/M * ’

rone 25 0,6 0,8

BY nnasma 5 0,6 0,7

Bakyym 16 0,8 1,1
2013 a.

KoHTponb — 0,0 1,2

15 0,0 1,0

BY 3/M none 25 0.0 1.0

BY nnasma 4,5 0,0 1,1

Bakyym 20 0,0 1,1

MpumeyaHne — VickyccTBeHHOe 3apaxxeHune pacteHuii 0,2 %-Hoii cycneHauneii Tenmocnop rpuba Ustilago
zeae B CT. 12-13 (2-3-/ nucT pacnycTuncs); nyabipyaTas ronosHs B CT. 18 — 8- nucT pacnyctuncs; cT. 19 —9-in

JICT pacnycTunca.
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Tabnuua 8 — BnusiHne nnasameHHO-paANOBOSIHOBOW 06PabGoTKM Ha YPOXKaNHOCTb

3epHa KyKypy3bl gyn «MHCTUTYT 3aWmMThbI pacTeHUiny, NoNeBon onbIT,

rmbpua Moc 182 CB, 2013 r.)
OnutenbHocTb Macca YpoxaiHOCTb 3epHa,
BapuaHnt 3KCMo3nLUMN, 1000 3epeH, wra * BapuaHT
MWH. r 6e3 06paboTku, Lw/ra
KoHTporb — 189,4 94,4 —
15 190,0 95,6 1,2
BY3SMM
25 190,6 95,9 1,5
BY nna3sma 4,5 191,0 96,0 1,6
Bakyym 16 191,6 96,0 1,6

B uenom, 3a c4eT CHWKEHUSs1 YPOBHS MHPMLMPOBAHHOCTM CEMEHHOIO MaTe-
pvana v CTUMYNSsiLMKN NONEeBOM BCXOXECTU B pe3ynbTaTe npeanoceBHow nnas-
MEHHO-PaANOBOSTHOBOM 06paboTKM CEMAH BENUYMHA COXPAHEHHOIrO ypoXxas
3epHa KyKypy3bl coctasuna ot 1,2 go 1,6 u/ra (tabnuua 8).

Ha nepBbix 3Tanax oHToreHesa NtonnHa y3KonMCTHOrO OAHOM 13 Hanbonee
BPEL4OHOCHbIX BonesHen ABnseTcst KopHeBas rHunb. Passutne 60ne3Hn B KOH-
Tporne kK ctagum 3-4 nucta gocturano 23,9-47,8 % (tabnuvua 9). buonornyec-
Kast 9pHEKTUBHOCTL MIIa3MEHHO-PaAMOBOMHOBON 00paboTKN CEMSIH B CHIMXKE-
HUM pa3BUTMSA GonesHW cocTaBuna B 3aBUCMMOCTM OT PEXMMOB BO3OENCTBUS
dusnyeckmx gakropos 69,7-93,5 % (2012 r.) n 51,0-84,1 % (2013 r.).

Tabnuua 9 — BnusiHme nnaaMeHHO-pPagMOBOITHOBOW 06paboTKM CeMsH NonuHa

YSKOHVICTOFO Ha cTeneHb Nopa>XeHHOCTn paCTeHMﬁ KOpHeBOﬁ FHUNbHO

PYI «MHCTUTYT 3anThbl pacTeHUN»)

Onutens- Buonoruyec-
BapuaHTt HOCTb 3KCNO- '::ﬁﬂggf;pf;' Pa33°7me, Kas acpcpek-
3ULMKN, MWH. » 70 ° TUBHOCTb, %
copm [llepwayeem, 2012 2.
KoHTponb (6e3 06paboTku) - 63,8 47,8 -
10 26,3 14,5 69,7
BU3BMIN * : *
° 20 22,8 9,3 80,5
BY nnasma 5 16,2 6,9 85,6
Bakyym 6e3 nnasmbil 15 20,0 3,1 93,5
copm MupmaH, 2013 a.
KoHTponb (6e3 06paboTku) - 53,9 23,9 -
10 27,6 11,7 51,0
BHoMN 15 19,5 6,2 741
BY nnasma 4 14,1 3.8 84,1
Bakyym 6e3 nnasmbl 15 24,8 7,2 69,9
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B nepvop Beretauum, Kak ynoMMHanoch Bbllle, CaMoi BpeLoHOCHOM 6o-
Ne3HbIo MMNUHA Y3KOSNMCTHOMO SABNAETCH aHTpakHo3. B ycnosusax 2012 r. go
dasbl LBeTeHUs pa3BuTUe BOMe3HN HOCUNO YMEPEHHbIN XxapakTep, Toraa kak
B 2013 r. B 3TOT Nepuog yxe 3adnKCUpOBaHO ee anMUTOTUINHOE pPa3BUTHE B
KOHTPOIbHbIX MoceBax (Tabnuua 10). NMpegnoceBHas o6paboTka CEMSIH arek-
TPOMarHUTHbLIM MOfeM 1 BakyyMOM (C akcrnosuuuen 15 MyH) CyLecTBEHHO
CHMXXana Mopa)KeHHOCTb PacTEHMI aHTPakHO30M B hase mx ctebneBaHus
(pncyHoK 2).

PasButne 6onesHn B BapmaHTax ¢ nNpeABapuUTeNnbHON paavoBOSIHOBOW U
BaKyyMHoW o6paboTkon cemsiH coctaBuno cootsetctBeHHo 0,6 % 1 0,7 %, B
TO BpPEMS Kak B KOHTpoJie 3TOT nokasartenb gocturan 11,2 %. B dbase 6yToHu-
3auun bronornyeckas aPHEKTUBHOCTb 06PaBOTKN MO CHUXEHUIO Pa3BUTUS
aHTpakHo3a konebanacb ot 51,0 oo 84,1 % B 3aBMCMMOCTM OT pexuma BO3-
nencteus domsmndecknx paktopoB. Hanbonee acpdektneHom B 6opbbe npoTus
aHTpakHo3a okasanacb obpabotka BUOMIT 15 muH (B3 — 74,1 %) n nnasmon
4 muH (B3 — 84,1%). B chase uBeTeHns pa3suTue bonesHu B noceBax ¢ npea-
BapuTenbHon obpaboTkon ceMsH coctaBnsno 20-30 %, B TO BpeMs Kak B KOH-
Tpone aTOT nokasartens gocturan 62,3 %. Takum obpasom, paamoBonHoBas
obpaboTKka ceMsH caepkvBana pasBuUThe aHTpakHO3a Ha pacTeHMaX NoNMHa
Y3KOJIMCTHOIO A0 dasbl LiBETEHMS.

Ta6nuua 10 — Bnusaxue nnasmeHHO-paguoBONHOBOW 06paboTkM ceMsiH nonuHa
Y3KONUCTOro Ha pa3Butue aHTpakHo3a (PYIN «MHCcTUTYT 3awmThbl pacTeHUNY,
copt MuprtaH)

BapuanTt | ®dasza 6yToHM3aumm | ®dasa uBeTeHus ®dasa 3eneHoro 6o6a
2012 2.
KoHTponb 16,0 21,0 33,3
BY3BMIT 10 muHyT 0 0 1,1
BY3BMIT 20 muHyT 1,1 3,0 12,0
BYI 5 muHyT 2,0 4,2 11,0
Bakyym 0 0 0
2013 a.
KoHTponb 23,9 62,3 77,0
BY3BMI, 10 MuHyT 11,7 32,7 50,0
B OMI, 15 MuHyT 6,2 27,1 58,8
Mnasma, 4 MUHYT 3,8 20,0 48,8
Bakyym, 15 MuHyT 7,2 23,0 52,4
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PucyHok 2 — BnusiHue pexuMoB nna3MeHHO-pagvoBONHOBOW 06paboTku ceMsiH
NIoNMHAa y3KONIMCTHOTO Ha pa3BMTUE aHTPaKHO3a B Nepuoa BeretaLum KynbTypbl

Mepen y6opkon ypoxas ntonmHa 6binu BblSIBNEHbI PACTEHWS, NopaXKeHHble
y3aprO3HbIM YBAAAHNEM, MYYHUCTOW POCOM U Bypor NATHUCTOCTLIO. Hau-
oonbwnin achdekT B nogaBneHnm rpubHbIX MHAEKLNA OTMEeYeH Anis rpynmbl
pacTeHun, ceMeHa KoTopbix noaseprnnce Bodaenctauo BUl (4 muH) n
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Ta6nuua 11 — BnusHve npeanoceBHOM NNa3MeHHO-PaANnOBOSTHOBOW 06paboTKu
CeMsiH Ha CTPYKTYpY ypoxas nionuHa y3KonuctHoro (copt «MupTan», 2013 r.)

OrneMmeHTbI CTPYKTYpPbI ypoxast i
YKTypbI 'y Ypoxaii- CoxpaHeH
BapuaHTt KONIMYeCTBO Macca KONMYeCTBO | HoCTb. HbIN
60608 Ha 1000 sepeH, | pactenui, wra ypoxau,
pacTeHuu, wr. r wr./ m? wra
KoHTponb 6,5 133,4 29,3 17,5
B3OMIT, 10 MuH 11,3 137,0 45,3 21,8 4,3
BOMI, 15 muH 11,8 147,2 53,3 28,9 11,4
Mnasma, 4 M1H 10,0 144,2 40,0 22,2 4,7
Bakyym, 15 MuH 1,7 140,0 41,0 22,3 4.8
HCPos 2,0 9,4 4,7

B uenowm, npegnoceBHas nna3MeHHO-pagnoBoriHoBas obpaboTtka cemsH
MONUHA y3KONIMCTHOIO cnocobCcTBOBaNa yny4LleHno CTPYKTYpbl ypoxkas (Tab-
nuua 11). HanbonbLlumin coxpaHeHHbIn ypoxan 3epHa (11,4 u/ra) no cpaBHe-

HUWIO C KOHTPOJSIEM MOJIYYEH B Criy4Yae paguoBONTHOBOW 06paboTku ceMsiH.

Mpun nccnegoBaHny BNMSHWUS MNa3MeHHO - paanoBOSIHOBOM 06paboTku ce-
MSIH MHOTOJTETHUX KYIbTYP Ha X NOCEBHbIE XapakTepPUCTUKM ObINo 0BHapyxe-
HO, YTO NPU HEKOTOPbLIX PEXMMaxX BO3AENCTBUS PU3MYECKMX (PpaKTOPOB BCXO-
XeCTb ceMsiH moxeT yBenuumeaTbca Ha 30—70 %, B 4yacTHOCTU, Npu BO3-
OencTBun Bakyyma Ha cemeHa pogoaeHapoHa CMupHoBa 1 nna3mbl (2 MUH)

Ha LUESTKOBULLY YEPHYHO (PUCYHOK 4).
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PucyHok 4 — Bnusinme peXuMoB nna3mMeHHo-paanoBoNIHOBON 06paboTku ceMsiH
LenkoBuLbl YéPHOW U poaoaeHApoHa CMUPHOBa Ha X BCXOXeCTb
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PucyHok 5 — CpegHee 4MCro KOJIOHMIA MUKPOCKONUYECKUX rPUGOB Ha ceMeHax
LIernKoBuLUbI YEPHOU U poaoaeHApoHa CMUPHOBa B 3aBUCUMOCTHU OT PEXMMOB UX
nsa3aMeHHO-PagnoBOSTHOBON 06PaBOTKU (pacyeT Konm4yecTBa KOMIOHUI Ha OAHO
cemsi, yyeT npousBeaeH cnycTa 3, 4 u 5 aHeln nocne BbiceBa KyNnbTypbl Ha
nuTaTenbHylo cpeay)

Ha pucyHke 5 npuBeaeHbl JaHHbIE, XapaKTepuaytoLme KOnmMyecTBO UHU-
LMPOBaHHbIX CEMSIH LLESKOBULbI YEPHOW 1 pogodeHapoHa CMMpHOBa B KOH-
TPOJIbHbIX Y NMOABEPrHYTLIX MNa3MeHHO-paaMoBONHOBOM 06paboTke rpynnax.

YcTtaHoBrneHo, 4to 15 % cemsH pogogeHapoHa CMypHoBa B KOHTPoOe Obl-
v 3apakeHbl rPUBHBIMY BONE3HAMY (Ha NOBEPXHOCTU CEMSH JOMUHMPOBAM
rpubbl-canpoTpodbl: Aspergillus spp., Mucor spp., Penicillium spp., rpndbi-
aHTaroHucTbl Trichoderma spp., a Takke Fusarium spp.). B pesynbtate obpa-
ootk BYBMIT gnmtensbHocTbio 15 1 10 MUH cTeneHb MHPULMPOBAHHOCTUY B
COOTBETCTBYOLMX rpynnax ceMsiH coctasuna 4,0 % n 8,0 %. ObpaboTtka BUll
B TeveHne 10 MUH CHM3MNa KONMYecTBO 3apakeHHbIX cemsH 40 7,0 %.

o 94,0 % ceMsH enkoByLbl YEPHOIN B KOHTPOSbHOW rpynne 6binn nHdpu-
LUMpoBaHbl naToreHHsIMu rpubamu (Aspergillus spp., Mucor spp., Penicillium
spp., Trichoderma spp.). O6paboTka Bakyymom n BUSMIT npaktuyeckn He
BNUSANa Ha CTemneHb UX 3apaxeHHocTu. Hanbonee adppekTnBHONM B Nnogasne-
HUW TPUBHBLIX MHPEKUMIA HA CeEMEHaX LUENKOBULbI YEPHOW OKasanacb nnas-
MeHHasa obpaboTka gnuTtenbHOCTbO 10 MUH. C yMeHbLLIEHNEM BPEMEHN BO3-
nenctens acpdekTMBHOCTL 06paboTKM CHIKanach.

3akntoyeHue. B pesynbtaTe BbINOSHEHHbLIX UCCIEA0BaHNIA YCTaHOBIEHbI
onTMMarbHble YCNOBUS MpeanoceBHON MasMeHHo - paguoBoHOBOW obpa-
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BOTKM TECTMPYEMbIX CEMSH OOHOMETHNUX U MHOTONETHUX PacTeHUN, NpK KOTO-
pbix ee Buonornyeckas adheKTMBHOCTL MakcMMarbHa. Ha ocHoBaHum nabo-
pPaTOPHbLIX M MOMEBbLIX SKCMEPUMEHTOB MOKa3aHO, YTO MNiasMeHHO-PaaMoBOI-
HOBOE BO3eNCTBME 0becnevmBaeT yrnyylleHe BCXOXECTN CEMSIH 1 MO3BONseT
CHU3UTb UX 3apa)KEHHOCTb NaToreHHon MUkpodoriopoi. MNpu onTUManksHbIX pe-
XMMax BO3OENCTBUS SHEPIrMS NPOpaCcTaHUsi N BCXOXECTb CEMSIH OOHONMETHUX
KynbTyp yBenu4dmaeTcs Ha 5,0 — 20,0 %, a mHoronetHux — Ha 30,0 —70,0 %.
YCTaHOBMNEHO, YTO PYHIMUMAHOE AENCTBME Nila3MeHHO-PaaMoBOSTHOBOM 06pa-
BOTKM ceMsiH 3epHOBOBOBbLIX KYNbTyp COXPaHSETCS Ha PasfMyHbIX CTagusx
OHTOreHesa pacTteHuin. buonornyeckast apHeKkTMBHOCTb 06PabOTKM CEMSH Ito-
nuHa y3konuctHoro BY anektpomarHutHeiM nonem gocturaet 84,0 %, pa3su-
TWe aHTpaKHO3a Ha cTebnsx pacTeHuin caepXXmMBaeTcs BNNOTb 40 dasbl uBeTe-
Hus. Bronornyeckas aheKkTMBHOCTL 06PabOoTKM CEMSIH SPOBOWA MLLIEHULbI CO-
ctaensieT 37,5 % (cTagums yyeta cT. 25 — cepeanHa KyweHus) n 48,7 % (ct. 32 —
BbIXOZ BTOpOro y3na ctebns). MNpegnoceBHasi 06paboTka ceMsAH KyKypy3bl 3a
CYET CHWKEHUST YPOBHSA X MHPMUMPOBAHHOCTU 1 CTUMYIISLIMW NONEBON BCXO-
)KECTU CcNOCcOOCTBYET Yy4LIEHUIO CTPYKTYpbl ypoxas 3epHa: macca 1000 3e-
peH B cpegHeM Bo3pacTaeT Ha 1,6 r. 3awunTHbIN 3ddekT nnasmeHHo-paamo-
BOJTHOBOM 00paboTKku cemsiH Hambonee Bblpa)KeH Ha HayarbHbIX CTaAUAX
pasBUTKSA pacTEHUN.

MpeanoxeHHbIN cnocob npeanoceBHOM NTa3MEHHO- PaAMOBOSTHOBOM 06-
paboTKM CEMSIH C LieNbio CTUMYIIMPOBAHMWS UX BCXOXECTU U 3aLLMTbl pacTeHWU
OT ouTONaTOreHOB MOXET UCMONb30BaTbCA B Ka4eCcTBe anbTepHaTuBbl Tpa-
OMUMOHHBIM MeTo4aM B OpraHM4eckom 3eMreaenmu.
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USE OF PLASMA AND RADIO - WAVE TREATMENT METHODS
FOR SEED DISINFECTION

Annotation. The influence of presowing plasma and radio-wave seed treatment of
annual (spring wheat — Triticum aestivum L., corn — Zea mays L., blue lupine — Lupinus
angustifolius L.) and perennial plants (black mulberry — Morus nigra L., Smirnov
rhododendron — Rhododendron smirnowii Trautv.) on their germination and
contamination by the pathogenic microflora is studied. The efficiency of plasma and
radio-wave seed treatment in the suppression of fungal and bacterial crop diseases
complex during vegetation is shown, in particular, in inhibiting blue lupine root rot and
anthracnose, smut of corn and spring wheat root rot.

Key words: seeds, spring wheat, corn, blue lupine, Smirnov rhododendron, black
mulberry, germination, contamination, Iow—temperature non-equilibrium plasma, radio-
frequency electromagnetic field, seed treatment.
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