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PASBUTHUE U BUJJOBO COCTAB CENITOPHUO3A B IOCEBAX COPTOB
APOBOT'O TPUTHUKAJIE B YCJIOBUSX BEJIAPYCHU

Annortanusi: Centopro3 JTUCThEB M KoJloca — HanboJee SKOHOMUYECKH 3HaYMMas 00Jie3Hb 3epHOBBIX KyIbTyp B be-
JIapycH, TaK KaK €XeroJHO OTMEYaeTCs] B MOCeBaX M MMEET BBHICOKYIO BPEJOHOCHOCTE. SIpOBOE TPUTHKAIE — ITEPCIeKTHB-
Hasl KyJIbTypa B Halllel cTpaHe, 00J1afalomas BBICOKMM MOTCHIIMATIOM yPOXKaifHOCTH U KadeCTBOM 3€pHA, KOTOPHIH, KaK H3-
BECTHO, CHIJKAETCS 3a CYeT pa3BUTHs OoJe3Heil. CBeAeHUN 0 MOpakaeéMOCTH COPTOB OOJIE3HBIO, 0COOCHHOCTEH pa3BUTHS
U BHJIOBOM COCTaB€ CENTOPHO3a B MOCEBAX SPOBOr0 TPUTHKAJIE NMEETCS HEMHOTO, YTO ONMPEEINIO aKTYalbHOCTh BBIOOpPA
TeMBbI HalllMX UccienoBaHui. B pabote mpeacraieHsl pe3ynbrarsl uccaenoBanuii 2015-2019 rr. mo mopakaeMocTH COPTOB
sIpoBOTO TpUTHKANE Y30p, Jy6net, Cagko cenTOpHo30M JINCTHEB M KOJIOCA, BBISIBICHBI OCOOCHHOCTH Pa3BUTHs OOJIE3HH B 3a-
BHCHMOCTH OT IIOTOJHBIX YCIIOBHH M OIPE/eNIeH BUIOBOI COCTaB IpHOOB-BO30YANTEIICH CENTOPHO3a TUCTHEB. YCTAaHOBIICHO,
YTO CTENEHB MTOPaKeHHSI IPOBOTO TPUTHKAJIE CENTOPHO30M JINCTHEB K TIEPHOY PaHHEH — MIATKOW BOCKOBOM CIIENOCTH 3epHa
npocturana 36,6 %. Ha ocHoBaHuu pacueTa miomaau pa3BUTHs 00JE3HU MO KPUBOH HE BBISIBIEHO 3HAYUTEIBHBIX OTINYHH
IO MOPaXKAEMOCTH CENTOPHO30M JIHCTHEB B 3aBUCHMOCTH OT cOpTa. Pa3BUTHE cenTopro3a Konoca K KOHIy BereTaluu JOCTH-
rano 22,7 %. YcTaHOBJIEGHBI IPSIMBIE 3aBUCHMOCTH PAa3BUTHS CEIITOPHO3a JIUCTHEB U KOJIOCA OT CYMMBI OCaJIKOB, a TAKXKE BBI-
SIBJICHA TECHAs! CBS3b PA3BUTHS CEIITOPHO3a KOJIOCA OT CTENCHH MOPa)XXEHUs CEIITOPHO30M JHCTheB. BumoBoii cocras cenro-
pHo3a JUCTHEB MPEACTaBICH Ipudamu Parastagonospora nodorum, Parastagonospora avenae f. sp. triticae n Zymoseptoria
tritici. JJIOMUTHUPYIOIIUM BUAOM SIBISUICS Tpub P. nodorum, 4acToTa BCTPEYaeMOCTH KOTOporo gocturana 99,2 % B 3aBu-
CHMOCTH OT COPTa M CTAaJMM Pa3BUTHUS KYJbTYpbI, BTOPBIM II0 YaCTOTE BCTpeyaeMocTu Obl1 rpub P. avenae f. sp. triticae
(mo 58,6 %). YriuyOneHHbIC HCCIIEI0BAHUS M0 U3YUYCHUIO CEMTOPHO3a B MOCEBAX SPOBOTO TPUTHUKAJEC MPOBEICHBI BIICPBBIC
B HallIed CTpaHe, 0Ty YeHHBIe Pe3yJIbTaThI ITOCTy>KaT OCHOBOH JIsI pa3pab0oTKU CHCTEMBI 3alUTHI.

KuioueBble cj10Ba: CeNTOPUO3 JIUCTHEB, CENTOPHO3 KOJOCA, IPOBOE TPHUTHKAJEC, COPT, Pa3BUTHE OOJE3HU, ILIOMATh
mon kpuBoit pa3Butus Oonesnu (IIKPB), cymma ocankoB, yacToTa BCTpEYaeMOCTH, MATOTeH, Parastagonospora nodorum,
Parastagonospora avenae f. sp. triticae, Zymoseptoria tritici
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DEVELOPMENT AND SPECIES COMPOSITION OF SEPTARIOSIS IN CROPS
OF SPRING TRITICALE VARIETIES IN BELARUS

Abstract: Septoria leaf and head blotch is the most economically significant disease of grain crops in Belarus, as it is
annually observed in crops and is highly harmful. Spring triticale is a perspective crop in our country with a high yield po-
tential and grain quality, which, as known, decreases due to diseases development. There is little information on the varieties
disease susceptibility, development peculiarities and species composition of septoria blotch of spring triticale, which deter-
mined the relevance of our research subject. The paper presents the results of studies in 2015-2019 on susceptibility of spring
triticale varieties Uzor, Doublet, Sadko to septoria leaf and head blotch, peculiarities of the disease development depending
on weather conditions were revealed and the species composition of pathogens of septoria leaf blotch was determined. It has
been determined that severity of septoria leaf blotch by the end of early — soft dough of grain stage reached 36.6 %. Based on
calculation of area under the disease progress curve, no significant differences were found in severity of septoria leaf blotch
depending on the variety. Severity of septoria head blotch reached 22.7 % by the end of growing season. Direct dependences
of septoria leaf and head blotch development on the amount of precipitation have been established, and a close correlation
between the severity of septoria head blotch and septoria leaf blotch has been revealed. The species composition of septoria
leaf blotch is represented by the fungi Parastagonospora nodorum, Parastagonospora avenae f. sp. triticae and Zymosepto-
ria tritici. The dominant species was P. nodorum, its frequency reached 99.2 % depending on the variety and growth stage of
spring triticale, the second most common fungus was P. avenae f. sp. triticae - up to 58.6 %. For the first time in our country,
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in-depth research has been carried out to study septoria leaf and head blotch of spring triticale, the results obtained will serve
as the basis for development of a protection system.

Keywords: septoria leaf blotch, septoria head blotch, spring triticale, variety, disease severity, areca under the disease
progress curve (AUDPC), precipitation amount, frequency of occurrence, pathogen, Parastagonospora nodorum, Parast-
agonospora avenae f. sp. triticae, Zymoseptoria tritici triticae, Zymoseptoria tritici
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BBenenue. benapych Ha MPOTSKEHUH TOCISTHUX ABAIIATH JIET BCXOAUT B YUCIO MUPOBBIX JTH/IE-
POB TI0 HPOU3BOACTBY 3€PHOBOH TPOAYKIUK TpuTHKase . OCHOBHBIM MPEMMYIIECTBOM 3TOH KYIIBTY-
pBI TIEpe APYTUMHU 3JIaKaMU SIBIISICTCS BBICOKHMI MOTEHIIMAI TTPOTYKTUBHOCTH, KOTOPBIH MOXKET OBIThH
OTPaHWYCH PAa3BUTHEM PsIa BPEIOHOCHBIX OoJyie3Hel. OMHUM U3 TaKuX 3a00JIEBAHUHN SBIISETCS CETTO-
pHr03, IOpaXeHUE KOTOPBIM MOXKET IMIPUBECTH K NoTepsaM ypoxkaitnocTu 10 30 % [1]. bone3ns, mopaxkas
JINCTOBOM aImmapar M KOJIOC, TPUBOIUT K YMEHBIIEHUIO aCCUMIUISIIMOHHON TIOBEPXHOCTH, YTO CHUIKA-
€T MHTCHCHUBHOCTH (POTOCHHTE3a W JABIXaHMUS PACTCHUMU, BCIEACTBUE YETO YXYIIACTCS HAJIUB 3€pHA.
DTO IPUBOAUT K GOPMUPOBAHUIO IIYTIIIOTO 3€pHA M CEMSH, XapaKTePU3YIOIUXCS HU3KOH BCXOKECTHIO
u 3Heprued npopactanus [2—4]. Cumxenue Maccel 1000 3epeH TpUTHKAE BCICACTBUE pa3BUTHS 00-
ne3Hu coctapisgeT ot 13,2 no 27,0 % [1, 5].

Pa3BuTHe cenroprosa €XerofHoO OTMEYaeTcs Kak B PETMOHAX C JOCTATOYHBIM YBIJIAJKHEHUEM, TaK
U B palloHax ¢ JePUIIMTOM 0cankoB [6, 7]. [llupokas pacpocTpaHEeHHOCTH OOJIE3HU CBsI3aHA C TEM, YTO
CETTOPUO3 MOKET OBITh BBI3BAH HECKOJIILKMMH IPHOAMU, KOTOPBIC 3a4acTYI0 pa3BUBAIOTCS B KOMILJICK-
ce Ha OJTHOM PAaCTEHUH M UMEIOT OIpeJielICHHbIE 0COOEHHOCTH Pa3BUTHS, YTO 00ECIIEYNBAET BHICOKYIO
9KOJIOTHYECKYIO TIACTUYHOCTH 3a0osneBaHus. Cpean Bo30yAHMTENEe CEMTOPHO3a JINCTHEB TPUTHKAJE
oTMeueHbI Ipubbl Parastagonospora nodorum (Berk.) Quaedvlieg, Verkley and Crous (cun. Septoria
nodorum Berk., Stagonospora nodorum Berk.), Parastagonospora avenae f. sp. triticae (A.B. Frank)
Quaedvlieg, Verkley and Crous f. sp. triticae (J. Johnson) (cunonumbl Septoria avenae (A.B. Frank)
f. sp. triticae (J. Johnson), Stagonospora avenae (A.B. Frank) f. sp. triticae (J. Johnson)), Zymoseptoria
tritici (Desm.) Quaedvl. & Crous (cuH. Septoria tritici Desm.) [5, 8-14]; Septoria secalis (Prill. &
Delacr) u Septoria falcispora (Bubdk) [9]. Uame BcTpeuaeMbIMU B TIOCEBaX KyJIBTYPHI Kak B Pecrry6mu-
ke benmapychk, Tak ¥ BO BCeM MHpE, SBISIIOTCS Tpubbl P. nodorum u, ¢ HECKOJIBKO MEHBIICH 4acTOTOM
BCTpeyaeMocTH, P. avenae f. sp. triticae. B HexoTopbIx peruonax Poccuu rpud P. avenae f. sp. triticae
SIBJISICTCS] IOMHUHHUPYIOIIUM B KOMILJIEKCE TTATOr'€HOB, BBI3BIBAIOIINX CENTOPUO3 JIUCTHEB TpUTHKAJE [9].

CenTopro3 MPOSIBIISETCS Ha JINCTHSIX B BUJIE OBALHBIX, OBAITLHO-YINTMHEHHBIX, XJJOPOTHYHBIX TISTCH.
B xozme pa3BuTus 00J€3HM OHU YBEITUYHBAIOTCS B pa3Mepe, Ha HUX TMOSBISIOTCS HEKPOTHYECKHE ydacT-
KM CEpOBATOr0 MJIM COJIOMEHHOTO IIBETa, Ha KOTOPBIX Pa3BUBAIOTCSI MHOTOYHCIICHHbBIE MTUKHUbBI KOPHY-
HEBOT'0, TEMHO-KOPHYHEBOTO WJIM YEPHOTO IIBETA, B 3aBUCHMOCTH OT martorena. lIpu ciaboM pa3BUTHH
Oone3Hn 00pa3yroTcsl AMHUYHBIC PACCESHHBIC MITHA, a B YCJIOBHSIX, OJIarONPHUSITHBIX JIJIS1 Pa3BUTHUS CEIl-
TOpPHO3a, OHU Pa3pacTaroTCs, CIIMBAIOTCSA M 00pa3yIOTCs OOMTMPHBIE HEKPO3bI, UTO MPUBOIUT K MPEKIEB-
PEMEHHOMY OTMHPAHHIO TMCTheB . OTIHMYUTH CHMITOMBI HOpaskeHus rpudom P. avenae f. sp. triticae ot
MIATEH, BEI3BAHHBIX P. nodorum, B IONEBBIX YCIOBHUIX HE BCET]a BOZMOXKHO, TaK KaK 3a4acTyI0 PU3HAKH
TIOpaskKeHHs OJHUM U TeM e IPHOOM OTIMYAIOTCS B 3aBUCHMOCTH OT copTa’. TOUHO MAeHTH(HUINPOBATE
BO30yuTENs OOJIE3HN MOXKHO TOJIBKO HA OCHOBAHHH aHAIM3a MTUKHOCIIOP IO MEKPOCKOIIOM.

[Nopaxenne konoca rpudboM P. nodorum NposBISETCS B BUAE OBAIBHBIX OYPBIX MSTEH ¢ (hHOIETO-
BBIM OKaiiMJICHHEM Ha KOJIOCOBBIX YEITysiX, KOTOPbIE CO BpEMEHEM YBEITUYUBAIOTCS, CBETICIOT, HA HUX
00pa3yroTcs MUKHUABI KOPUYHEBOT'O MM TEMHO-KOPHYHEBOTO 11BeTa [15].

' Production of triticale: top 10 producers [Electronic resource] / FAOSTAT. Mode of access: http:/www.fao.org/faostat/
en/#data/QC/visualize. Date of access: 15.11.2020.

* BoNe3sHU U BpeIUTENH MIIEHUIBL: PYKOBOACTBO I monesoro onpenenenus / E. Jlyseumnep [u ap.]. 2-e w3, Ankapa :
DAO, 2018. 148 c. ; [Tpurre, I. ['pubHbIe 60s1e3HH 3epHOBBIX KYAbTYD : [mep. ¢ Hem.] / I. Tlpurre, M. I'epxapa, 1. Xabepmaiiep ;
nox pex. F0. M. CrpoiikoBa. JlumOyprepxos : Jlanasuptmadptchepaar Mroncrep-Xuntpyn u BACO AT, 2004. 191 c.

’ CynankoBa, B.I1. Bo36ymuTenn cenToprmosa MIIEHWIBI, H3ydYeHHe TOMyNANUiA 10 Mopdororo-dusnonornde-
CKUM CBOWCTBaM, YCTOHYMBOCTE COPTOOOPA3IOB K matoreHy : Merox. pekomenganuu / B.I1. Cynuuxosa, 1O.B. 3enenesa,
B.B. [Inaxorauk. Tam60B : U3x. nom TI'Y um. I'. P. lep>xaBuna, 2011. 34 c.
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CenTopunos, BbI3BaHHbIV rpuboM P. nodorum, B moceBax TpuTMKane Gbln OTMEYEH C Havana BO3-
JenbiBaHns KynbTypbl B 80-e rogbl XX Beka 1 MoAy4Yun LLMPOKOe pacnpocTpaHeHne BO BCEM MUpE,
4TO CBA3bIBAIOT C U3MEHEHUAMMW MOrOAHbIX YCI0BWIA, UCMOMb30BaHEM BOCTPUMMYMBBLIX COPTOB, pac-
MPOCTPaHeHneM MH(eKunn ¢ cemeHamm [16] 1 NosiBNEHNEM HOBbIX, 60/iee arpeccuBHbIX W MPUCHO-
CO6/IEHHbIX K YCNOBUAM CYLLECTBOBaHMA 6uoTunos [17]. MpopacTaHne MMKHOCNOP ¥ 3apakeHue pac-
TeHWin rpubom P. nodorum BO3MOXHO B LUMPOKUX npegenax — ot 4 go 35 °C, of4HaKo OnTUMManbHOM
TemnepaTypol ans nHuumposaHus aensetca 20-24 °C. HeobxoaMMbIM YCNoBMeEM A1 NpopacTaHus
MWKHOCMOP SBNSAETCA Ha/M4yme KanesbHOW Biarv UAW BbICOKAs OTHOCUTE/IbHAas BNaXHOCTb BO3AY-
xa (Bblle 98 %). [Ans 3pPeKTUBHOIO 3apaXkeHnst pacTeHuid rpubom P. nodorum TpebyeTcs He MeHee
4 4 HenpepbIBHOTO YBNXXHEHWUSA NPU ONTUMA/LHON TeMnepatype. OfHAaKO npopacTaHve MUMKHOCMop
BO3MOXHO 1 NP YepeLoBaHNM BNAXKHbIX 1 3aCyLU/IMBLIX NEPUOZOB, YTO 06yCNaBIMBaeT pasBmuTue cen-
TOpMO3a B palioHax ¢ HeLOCTaTOYHbIM YBNaXKHeHNEM. JTaTeHTHbIV Nepuog cenTopuosa IMCTLeB Y rpuba
P. nodorum cocTaenset oT 6 [0 14 cyT B 3aBUCUMOCTY OT NOrOAHbIX YCI0BMIA 1 copTa [15, 18, 19].

B oTHOweHMKn natoreHa P. avenae f. sp. triticae nMeeTcs He6OMbLLOE KOMYECTBO CBEAEHWIA O €ro
pacrnpocTpaHeHnn 1 0COBEHHOCTAX NopaXKeHns. PaHee cumTanoch, Yto rpub He HaHOCUT 3HAYMTENbHO-
ro ywep6ba ypoxaro, Tak Kak BCTpeyaeTcs B KOHLe BeretaumnoHHoro nepuoga 20, 21]. OgHako uccne-
[oBaHus, nposefeHHble A. A. CaHuHOI 1 E. B. MaxonkoBoit [22], noKa3blBatoT, YTO N0 BPeAOHOCHOCTU
rpué P. avenae f. sp. triticae He3HaunTeNbHO ycTynaeT P. nodorum.

VccnepoBaHma No U3y4eHMIo BPeLOHOCHOCTM U pacnpoCcTpaHeHHOCTH CenTopmo3a TPUTUKaSE B Ha-
LLeli CTpaHe Y B MUPE NPOBOASATCA C MOMEHTA BHEAPEHUS TPUTUKAE B MPOU3BOACTBO, HO OHW B OCHOB-
HOM COCpef0TOueHbl Ha 03MMOVi (hopme KynbTypbl. PUTOMNATONOr MYECKas CUTYaL s B OCEBAX APOBOro
TPUTMKANE OCTaeTCH Masiou3yyeHHON. opaxeHne KynbTypbl BO3OYAUTENAMW CENTOPNO3a MOXET He
TO/IbKO MPUBECTM K 3HAUYMTENbHbLIM NOTEPAM YPOXKAKHOCTH, HO U CTaTb AOMOMHUTENbHBIM UCTOYHWUKOM
NH(EKLMW /19 BCEX 38PHOBBIX KYNbTyp [23-27].

Llenb nccnepgoBaHMs — aHanM3 CTeNeHN nopaxeHns COPTOB APOBOro TPUTUKASE CEMTOPUO30M, Bbl-
AB/1IeHNEe 0CO6EHHOCTEN pa3BMTUA GONE3HUN OT MOroA4HbIX YCNOBWIA U ONpesesieHne BULOBOr0O COCTaBa.

Marepuajbl 1 MeTObI HccienoBanus. PaboTa BbINo/HeHa B labopatopun gutonatonoruv Nu-
CTWUTYTa 3alMTbl pacTeHWin HauunoHanbHoW akagemumn Hayk benapycu B 2015-2019 rr. WccnenosaHus
MPOBOAWAN B MoceBax 3 COPTOB SPOBOr0 TPUTKKa/e — CPefHepaHHero copra Y3op 1 CpefHecnenbix
coptos [ly6net n Cafiko Ha OMbITHOM MOJe UHCTUTYTA.

:]jh1_oghbd®buBa onbITHbIX Y4aCTKOB [epHOBO-NOA30/UCTadA, NerkocyrnumHucTas, pH 56—
6,1, cogepxaHvie rymyca — 2,0-2,2 %. ArpoTexHuKa B onbiTax 06LwenpuHATas 419 BO34eNbIBAHUA APO-
BOr0 TPUTWKasIe B LEEHTPasIbHOM ar poKIMMaTnyeckol 3o0He Pecny6nunkun benapyck. Mog KynsTusawuto
6b110 BHECEHO NgoPooK;1q Kr/ra. CeB ApOBOro TpUTUKae NPOBOAWAN B NPeABapuTeIbHO NOLTOTOB/EH-
HY0 MOYBY C HOPMO BbiceBa 5,0 M/TH 3epeH Ha rekTap, crnocob cesa — y3KOpPALHbIN, LUMPUHA MEXAYPs-
anin — 15 cm. MoceB KynbTypbl 6b11 ocywecTBneH B 111 gekage anpensi — | gekage masi, yoopka B 3aBU-
CUMOCTM OT NOrofHbIX YCnoBuiA roga npuxogunack Ha Il gekagy nions — 11 gekagy aBrycra.

Ilhl]h~gu_ mkdlondayble ycnosua B mae 2015 . COOTBETCTBOBA/IM CPEAHECTATUCTUYECKUM
nokasaTtensam. Ha NpoTsXeHUW Tpex AeKas NoHA 6bln OTMeYeH pe3kuii euLnT Bnarn — Cymma Konm-
YecTBa OCafKOB 3a MecsL, cocTaBuna 14,6 MM npu Hopme 83 MM Ha (POHE MOBbILLEHHOW CpesHeCyTou-
HOI TemnepaTtypbl (16,6 °C). YBNaXXHEHHOCTb NMOCEBOB B MOC/EAYOLLMIA MeCAL, HaX04M1ach Ha YPOBHE
HopMmbl (91,2 MM 3a Tpy feKafbl), a TemnepaTypa Bo3gyxa Bo |1 fekafe 6biia HUXe MHOrONeTHEro noka-
3arend — 15,4 °C npwm Hopwme 17,8 °C.

NepBas nonosunHa Beretaumm 2016 r. xapakTepunsoBanacb HeOCTATKOM OCaAKOB OT Mocesa A0 KOH-
ua mas — 41,8 MM npu HopMme 76,7 MM Ha (hOHe NOBbILLEHHON TemnepaTypbl, KoTopas B 111 gekase mas
coctaBuna 17,4 °C, 4yto npesbICUIO HopMmy Ha 3,4 °C. B MOHe Habnoaanoch YepeqoBaHue BRaXKHbIX
1 3acyLuniMBbIX NepmnogoB. Tak, 3a | gekafy WioHsA Bbinano 0,2 MM ocafkos (npy Hopme 25,0 Mm), 3a
Il nexapy — 43,4 mm (npy Hopme 28,0 mm), 3a 111 gekagy — 0,8 mm (npw Hopwme 30,0 mm). JocTaTtouHoe
yBNaXKHEeHVe 0TMEYEHO B MHOSIE, KOrAa cyMMa 0cafkoB Konebanack 0T 39,2 A0 62,6 MM B 3aBMCMMOCTM OT
Aekaabl npy HopMax 29,0-32,0 mM. CpefiHAA TeMnepaTtypa Bo3Ayxa 3a NHOHb-U0/b B OCHOBHOM Obina Ha
YPOBHe HOpPMBbI, 3a UCKNtoYeHMeM I gekagbl NIOHSA, KOrga rnokasartesb npesbicul Hopmy Ha 5 °C.

B 2017 r. Hauano Beretaumm xapakTepr3oBasiacb He4OCTATKOM 0CafKOB, a CPefHAS TeMneparypa 3a
Tpu gekaabl Masi coctaBuna 15,6 °C, 4To 6bIn0 Bbille HopMbl. C MtoHA no |l aekagy mMons KomyecTBo
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Pe3yabTaThl 1 UX 00cy:kaeHHe. Hagamo pa3BUTHS cenTOPHO3a JIMCTHEB B 3aBUCUMOCTH OT TO/Ia Ha-
Or0aNIOCh B CTAIMU JIUTYIBI — CepeliHa [BETEHUS, YTO MPUXOANUIIOCH Ha | pexamy mioHs—wurons. Hau-
Oostee HEOMAroNMpUATHBIE TTOTOJHBIE YCIOBUS, XapaKTEPU3YIOMINECs HEAOCTATKOM OCAJIKOB, CIOKUIITUCH
B 2015 1 2019 rr. B 3111 ronbl pa3BuTHe 00Je3HU He MpeBhICHI0 5,6 % (puc. 1). B 2016 1. nepBbie npu3Ha-
KM CEIITOPHO3a JINCTHEB OBUIM OTMEYEHBI B Havajie KOJIOMICHHUSI, YeMYy CIIOCOOCTBOBAJIO BBITIAJICHHUE OCA/I-
KoM BbllIe HOpMBI BO 11 nekajie nroHs. YacTole oK1 Ha NPOTSKEHUH TPEX ACKaA]l UIOJISI IPUBEIH K pas-
BUTHIO 00JIe3HU K KOHITy Beretaruu a0 13,4-20,9 %. B 2017 r. nopaxxeHre cenTopro30M JTUCTHEB OBLIO
OTMEYEHO Mo3ke — B | Jekase uions, 4To COBMAJIO CO CTaANEN CEpeArHA IBETEHUS ApPOBOTO TPUTHUKAIIE,
HO CHJIbHBIC 3aTsDKHbIC 10%au B 11 nekane uions mocrocoOCTBOBaIM OBICTPOMY HapacTaHHIO OOJIC3HU
K IIEpHOJy PaHHEH — MSTKOIM BOCKOBOH criesioctH 10 21,8-25,3 %. Haubonee pannee nosiBjaeHue 00e3H1
otmedeHo B 2018 1. — cranum nuryinel. JlocTarodHasi yBIIaXXHEHHOCTD Ha ()OHE TIOBBIIIIEHHOW TEMIIepaTy-
PBI BO3/IyXa C MOMEHTA TIOSIBJICHUS MIEPBIX MTPU3HAKOB OOJIE3HN MPHUBETA K Pa3BUTHIO O0ne3HU 10 29,4—
36,6 %. B aToT mepuon He 66110 OCTPOTO Ae(UITNTA OCAIKOB, @ B MIOJIE HAONIOJAIHCEH YaCThIE IO IH.
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Puc. 1. Pa3zBuTHe cenToprosa JUCTHEB B IOCEBAX COPTOB SIPOBOT'O TPUTHKAJIE B IEPHO] paHHEH —
MSTKOM BOCKOBOM CIENOCTH 3epHa. IHCTUTYT 3aLIUThI pacTeHUN
Hanuonanenoll akanemuu Hayk benapycu, 2015-2019 rr.

Fig. 1. Severity of septoria leaf blotch of spring triticale varieties during early — soft middle dough
stage of grain. Institute for plant protection of the National Academy of Sciences of Belarus,
2015-2019

HpoaHaHI/ISI/IpOBaB IIOrOAHBIC YCJIOBHA 3a NEPHOJ OT IMOABJICHUA MNEPBLIX IMPU3HAKOB CCIITOPHO3a
B II0OCEBAX COPTOB JIO IEpHOJAa paHHEH — MATKOH BOCKOBOM CIIEJIOCTH 3e¢pHa Obliia BbISIBJICHA MpsSMast
JIMHEWHasl 3aBUCHMOCTD MCXKAY CTCICHBIO MOpPAaXCHUA CCIITOPUO30M JIMCTHLEB U CYMMOI>'I BbIITaBIINX
ocanxos (R* = 0,81) (puc. 2).
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Puc. 2. BausHue cyMMBbI 0CaJJKOB Ha Pa3BUTHE CENITOPUO3a JIUCTHEB TPUTHKAIIE.
WMHcTuTyT 3amnTh pacrennii HanmonanpHoi akagemun Hayk benapycn, 2015-2019 rr.

Fig. 2. Effect of total precipitation on severity of triticale septoria leaf blotch. Institute for plant
protection of the National Academy of Sciences of Belarus, 2015-2019

Ha ocHoBanuu nokazarens [IKPB, kotopeiit Hanboliee mojgHO OTpaXkaeT CTEICHb HapacTaHUs Cell-
TOpHO3a JIUCTHEB B TEUEHUE BEreTallMH, BbISBICHO, uTO B 2015-2017, 2019 rr. copTa HE3HAUYUTENIBHO
OTIIMYAIUCh MEXAY c000i 1mo mopaxkaemoct. OnHako B Hamboiiee OIArONMpPUSITHBIA I pPa3BUTHA
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Tabnuua 1. IIKPb cenropuosa 6oxe3nu 2018 r. I[IKPb Ha spoBom Tputnkane copra Caako
JIMCTLER B I0CEBAX COPTOB SIPOBOTO Oblia HIDKE, 9eM Ha copTax Y3op u Jyomer (tabm. 1).

TPUTHUKAJIE. I/IHCTI/ITyT 3alIMTbI PACTCHUH M

Hammonabnoii akagemun nayk Bexapycn, aKCHMallbHasl CTEMeHb IMOPAXEHHSI COPTOB SPOBOTO

2015-2019 rr., yed. ex. TPUTHUKAJIE CEMTOPHO30M KOJIOCA HA MPOTSIKEHUH BCEX JIET

Table 1. Areaunder the disease WCCIIEZIOBAaHNN K KOHITY BereTaluu BapbupoBaia ot 0,5 mo

progress curve (AUDPC) value for septoria 22.7 % B 3aBUCHMOCTH OT rona (puc. 3). B ronsl, xapakrepu-

leaf blotch 3yIOIIMeCs U30BITKOM 0caakoB B urone (20172018 rr.), pas-

Conr BUTHE 0OJE3HW B TOceBax cOpToB nocturio 13,0-22.7 %,
aposoro | 20151, | 20161 | 2017~ | 2018 r. | 2019r. | @ B ApyTHe He npeBbicuiio 4,0 %.
P VYcraHoBileHa HpsMas JIUHEHHAs 3aBUCHMOCTb MEXKIY
Y30p 353 12275 12095 |302.9 | 55.4 Pa3BUTHEM CENTOPHO3a KOJIOCA B TIOCEBAaX COPTOB SIPOBOTO
Aybmer |25.9 |172,1 |2157 |273,8 | 55,7 TPUTHKAJIE M KOJIUYECTBOM OCAKOB 3a MEPUOJ OT Havaa
Camxo 264 |171,4 |231,6 |213,5 | 54,0 KOJIOIIIEHUSI JIO0 TIEPUO/Ia PAaHHEH — MSTKOW BOCKOBOU CIIEIIO-
HCP,, |119 |712 466 |571 |22,5 cri sepua (R = 0,59) (pc. 4).
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Puc. 3. Pa3BuTHe cenToprosa Kouoca B HOCEBaX COPTOB SIPOBOTO TPUTHKAJIE B IEPUOA PaHHEH —
MSTKOM BOCKOBOI cIie0cTH 3epHa. IHCTUTYT 3alliUThl paCTEHUH
HanumonansHoit akanemun Hayk benapycu, 2015-2019 rr.

Fig. 3. Severity of septoria head blotch of spring triticale varieties during early — soft middle
dough stage of grain. Institute for plant protection of the National Academy of Sciences
of Belarus, 2015-2019

250
=
S 200 “» *
= L X X
£ 150
§ 100 & @ o
5 50
0 5 10 15 20 25

Pa3suTue centopmosa konoca, %

Puc. 4. BiusiHHe CyMMBI OCaJJKOB Ha Pa3BUTHE CENITOPUO3a KOJIOCA SPOBOTO TPHUTHKAJIE.
WHcTuTyT 3amuThl pactennit HannonansHolt akagemun Hayk benapycu, 2015-2019 rr.

Fig. 4. Effect of total precipitation on severity of triticale septoria head blotch. Institute
for plant protection of the National Academy of Sciences of Belarus, 2015-2019

VYcraHoBNIeHa NpsiMast TMHEHAas 3aBUCUMOCTh MEKy Pa3BUTHEM CENTOPHO3a JIUCTHEB U CTENEHBIO
MTOpakeHUS CEMTOPHO30M Kojoca. [Ipu aTom Hanboee TecHas cBs3b OblTa Ha coptax Caako u J[yoer,
HA YTO yKa3bIBAIOT KOY(GuIHeHTH neTepMunanuu R°— 0,91 u 0,70 cooTBeTcTBEHHO. HeCKONBbKO MEHB-
I1ast 3aBUCHMOCTh YCTAHOBJIEHA Ha copTe Y3op — R*= 0,50.

I'pu6 P. nodorum siBnsieTcs €UHCTBEHHBIM BO30YIUTEIIEM CEIITOPUO3a KOJIOCA B OTJIMYHE OT Cell-
TOpHO3a JIUCTHEB, KOTOPBIH MOXKET OBITh BBI3BAaH HECKOJIbKUMH Tpubamu. B 2018—2019 rr. Hamu ObuH
MIPOBEJCHBI MCCIIEOBAHUS 0 W3YUEHHUIO BHJOBOTO COCTaBa CENTOPHO3a JIMCTHEB, BCIEACTBHE YETO
OBLTH BBISBIICHBI TpU BUna — P. nodorum, P. avenae f. sp. triticae w Z. tritici, 4acTOTa BCTPEUAEMOCTH
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KOTOPBIX BapbUpOBaja B 3aBHCUMOCTH OT COPTAa, CTAJIMHM PA3BUTHS PACTCHHH U TOJIa MCCICIOBAHUI.
UYacroTa BcTpewaeMocTH Tpuba P. nodorum B moceBax COPTOB SIPOBOIO TPUTHKAJIE B TEPHOJ KOHEI
[BETEHUSI — ColepKaHue 3epHa BoasiHucToe (cT. 69—71) nocturamna 99,2 %, B nmepuoj paHHeH — MATKOM
BOCKOBOH criestocts (cT. 83—85) — o 88,9 %, a rpuba P. avenae f. sp. triticae — no 58,6 u 57,1 % coot-
BETCTBEHHO, YTO CBUJICTEIBCTBYET O IOMUHUPOBAHUY NIEPBOT0 HA POTSIKEHUHU BCETo TIepHoIa HabIo-
neHuii (puc. 5). I'pub Z. tritici 6611 0TMeUeH b Ha copte Y30p B 2019 1. B cT. 83—85 (1,2 %).
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Puc. 5. HactoTa BcTpedaeMocTH IpruOOB — BO30yAMTENeH CENTOPHO3a JUCTHEB HA COPTAX SPOBOTO
TpuTHKaJe. THCTUTYT 3amuThl pacTeHnilt HarmonaneHoi akagemun Hayk benapycu, 2018—2019 rr.

Fig. 5. Frequency of occurrence of pathogens of septoria leaf blotch on varieties of spring triticale.
Institute for plant protection of the National Academy of Sciences of Belarus, 2018, 2019

Ha npoTsxernn qByX JieT uccienoBaHuii Ha copTe [ly0neT k KOHITy BereTaiuu SpoBOTr0 TPUTHKAJE
(cT. 83—85) Habmromamoch yBenudeHue, a Ha copre Caako — CHUKEHUE YaCTOTHI BCTPEIaEMOCTH Tprda
P. avenae f. sp. triticae. B 2019 1. B moceBax copta Y3op noss rpuda P. avenae f. sp. triticae B TeueHne
BCEro MePHOoJIa UCCIIeIoBaHUI Oblila Ha ypoBHE Tpubda P. nodorum — 55,9-58,6 u 42,9-44,7 % coorBeT-
cTBeHHO. TakuM 00pa3oM, K OCHOBHBIM BO30YIUTEIISIM CENTOPHO3a JTUCTHEB IPOBOTO TPUTHKAJIE OTHO-
csitest rpuObl P. nodorum u P. avenae f. sp. triticae, oqHaKo JOMUHHUPYIOILEE TIOJIOKEHHE B KOMILJIEKCE
rprOOB, BBI3BIBAIONIUX 0OJIE3HB, TPUHAJJICKUT MIEPBOMY.

[losiBiieHHe cenTOpHo3a JTHCTHEB B IOCEBAX COPTOB SPOBOTO TPUTHKAJIE BO BTOPOW TMOJOBHUHE Be-
reTanuu KyJIbTYpPHI CBA3aHO C OCOOCHHOCTSIMH MAaTOJOTMYECKOTo Tporecca rprOOB-BO30yIUTENCH
P. nodorum w P. avenae f. sp. triticae, y KOTOPbIX, K&K CUUTAIOT MHOTHE aBTOPHI, UMEETCS OHTOTE-
HETHYECKasl MPUYPOUYCHHOCTh K CTaJMH Pa3BUTHS 3€PHOBOU KYJBTYpPBL. 3apakeHUE dTUMU TPUOAMH
MPOUCXOJIUT JIydllie B 0OJI€e TO3JHUE CTAJUU HM3-3a OOJIbIICH BOCIPUUMYUBOCTH pacTeHHil [24—26]
Y 3aBUCHMOCTHU Pa3BUTHUS MMATOT€HA OT MPOIOJIKUTEIIBHOCTH CBETIOr0 BPEMEHHU CYTOK U O0Jiee BBICO-
KOH COJTHEUHON aKTUBHOCTH B JIETHUHM MEPUOJ Ha MOMEHT co3peBaHus pactenuil [27, 28]. [locnennee,
10 MHEHHUIO aBTOPOB, CBSI3aHO C 3aBUCHUMOCTBHIO CIIOPYJIUPYIOIIEH aKTUBHOCTU TPUOOB P. nodorum
u P. avenae f. sp. triticae ot ynbTpauoneToBOro u3myueHus [27].

CriocoOHOCTB MAaTOTEHOB MTPOPACTATh U 3apakaTh PACTEHHUS B TE€YCHHE KOPOTKOTO NIepro/a YBIIaXK-
HEHHS, 3@ CYCT MPOMEKYTKA BPEMEHHU BBIMAJICHUS POCHI, IPUBOAUT K TOSBICHUIO OOJIC3HHU JaXe IPH
geguuuTe ocankoB [6], 4eM MOKHO OOBSICHUTD MOSIBICHUE TEPBBIX IPU3HAKOB OO0JIE3HU JaKe B MEpHU-
OJIbI HEUACThIX IOk e, OJTHAKO pacIpOCTPaHEHUE CIIOP HEBO3MOXKHO 0e3 Hamudus noxaei. [Ipu mo-
MaJaHuu JTOKICBBIX OPBI3T MMKHOCIIOPHI IEPEHOCTCS BBIIIE — HA JIPYTHE spyca JIUCThEB U Koioc. Oco-
OCHHO MHTEHCHBHO PaCIpPOCTPAHEHHIO CIIOP CIIOCOOCTBYIOT JIOKIU C CHIBHBIM BeTpoM [15]. [TosTomy
Ha pa3BUTHE OOJIE3HW 3HAYMTEIHHOE BIMSHHE OKa3bIBAIOT OCAJKH, YTO TMOATBEPKIAIOT MOITyYEeHHBIE
HAMH TpAMbIe JTHHeiHbIe Kopensnun (R°= 0,81) pa3BUTHS CENTOPHO3a THCTHEB OT CyMMBI OCA/IKOB 3
TIEpHOJL OT TIOSIBJICHUS MEPBBIX TIPH3HAKOB JI0 KOHIIA BEreTal[MH U Pa3BUTHs CENTOpHO3a Koynoca (R =
0,59) oT cyMMBI OCaIKOB 3a TIEPUOJI HAavYaIa KOJOLICHUS — KOHEI] BETeTaIUU.

TecHbIe 3aBUCHMOCTH Pa3BUTHsI CEIITOPHO3a MEK/TY KOJIOCOM M JTUCThsIMH Ha coptax Jyonet u Can-
KO CBsI3aHBI C JOMHUHHPOBAHUEM B MATOI€HHOM KOMILIeKce rpuda P. nodorum, MHKHOCTIOPEI KOTOPOTO
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CIIOCOOHBI PacCIpOCTPAHATHCS Ha BBICOTY J0 ToayTopa MeTpa [29]. OTMedeHa HeCKOIBKO MEHBITAs 3a-
BHUCHMOCTB Pa3BUTHS CENTOPHO3a Ha KOJIOCE OT Pa3BUTHUS Ha JHUCTHIX, KOTOpas HaOIto/anach Ha copTe
VY30p, 4TO O MHEHHIO HEKOTOPBIX YUEHBIX MOXKET OBITH CBS3aHO C PA3JIMYHOM T'€HETHKOH YCTOHYHMBO-
CTH, TaK KaK He Bcerza HaOlrogaeTcsl MOpaKeHNe KoJIoca IPU HHTEHCUBHOM Pa3BUTHH OOJIC3HU HA JIU-
cThsix [30]. Takum 00pa3om, IpU pa3BUTHH CENITOPHO3a JIUCTHEB TPUTHUKAJIE CIIEYET 0XKHJIATh BBICOKOTO
pa3BuTHS 3a00JI€BaHUS KOJIOCA, YTO CJIEAYET YUeCTh P INIAHUPOBAHUH (PyHTULIUIHBIX 00pabOTOK.

BoiBoabI

1. Pa3BuTHe cenTopro3a JUCTHEB B MOCEBAX COPTOB SPOBOTO TPHUTHKAJE HA JIUCTOBOM armapare
K KOHITY BereTamnuu coctasisiio oT 2,3-3,0 % (2015 1.) no 29,4-36,6 % (2018 r.). Ha ocHOBaHmM pacuera
MIJI0IIAIY MO KPUBOH pa3BUTHs OOJIE3HU HE YCTAHOBJICHO 3HAYMTEIBHOTO PA3IUYHS 10 TOPaKaeMOCTH
CENTOPHO30M JINCTHEB MEXTY COpTamu, 3a uckiroueHueMm 2018 1., korja mokaszarens Ha copte Caako
OBLIT HIDKE, 9eM Ha copTax Y3o0p u Jybnet. CTeneHs mopaXeHus CETOPHO30M KOJI0ca K KOHITY BETeTa-
muu B 2015-2016 u 2019 rr. coctaBuna ot 0,5 o 4,0 %, B 2017-2018 rr. — 13,0-22.,7 %.

2. IlepBble MpU3HAKHU CENITOPHO3a JIUCTHEB SIPOBOTO TPUTHKAJIE OBLIM OTMEUEHBI B CTAUU JIUTY-
JbI — cepenuHe 1nBeTeHus. OCHOBHBIM (PaKTOPOM, BIUSIIONINM Ha CTENEHb TIOPAXKESHUS COPTOB SPOBOTO
TpHUTHKaJE 00JE3HBIO K KOHIY BEr€Talllu, SIBISIOTCS OCAAKHU: OT MOSBJICHUS NIEPBBIX IPU3HAKOB — B OT-
HOIIIEHHH CENTOpHO3a IucTheB (R = 0,81) U ¢ mepuona Hayaia KOJOIIEHHs B OTHOMIEHUH CENTOPHO3a
xoznoca (R> = 0,59). Ha cTeneHsb MOpaskeHHUs KOJIOCA CENTOPHO30M OKA3BIBAET BIUSHHUE €TI0 Pa3BUTHS
HA JIMCTOBOM aMIapaTe, Ha 4TO YKA3bIBAET TeCHas PErpecCHOHHAs 3aBUCHMOCTh Ha copTax Y3op (R’ =
0,50), Iy6aet (R* = 0,70), Caxxo (R> = 0,91).

3. YcTaHOBIICHO, YTO OCHOBHBIMH BO30OYIUTEISIMUA CEMTOPHUO3a JINCTHEB SIPOBOTO TPUTHUKAJIE SIBIISI-
1otcst pubdsl P. nodorum n P. avenae f. sp. triticae. Yactora BcTpeuaemoctu rpuba P. nodorum B nie-
pHOA 3aBepIIeHUE I[BETEHUS — COJIEpyKaHUe 3epHa BOASHUCTOE B 3aBUCHMOCTH OT COpTa U rojia Mccle-
JoBaHus BapbupoBaa ot 41,4 10 99,2 %, rpuba P. avenae f. sp. triticae — ot 0,8 no 58,6 %. K nepuony
paHHEell — MATKOM BOCKOBOH CHEIOCTH 3e€pHa 0JIsl IeEpBOro coctasisana ot 42,9—-88,9, sroporo — 11,1—
55,9 %. Ilopaxkernne rpuOoM Z. tritici ObLII0 OTMEYECHO TOJIBKO Ha COPTE Y30p K KOHILY BETreTallH Kylb-
Typsl (cT. 83—85) — 10 1,2 %.

Takum 00pa3oM, OTyHYEeHHBIE Pe3yIbTaThl UCCIAEIOBAHUH B TIOJIHOW Mepe OTpaXkaroT (PUTOMATOIO-
rudeckyro ooctaHoBky B PecnyOnuke bemapycs B moceBax palOHHPOBaHHBIX COPTOB SIPOBOTO TPUTH-
KaJie B OTHOIICHUH CEITOPUO3a, YTO IMOCIYKHT OCHOBAHUEM JIs pa3pabOTKU CUCTEMBI 3allUThI.
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