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CEIITOPHUO3bI 3EPHOBBIX KYJIBTYP U UX BPEJOHOCHOCTbD

AHHOTanMsA: B HacTosmee BpeMs BO MHOTHX CTpaHaX MHpa, B TOM yucie u B PecmyOmuke bemapyce, B moceBax
03UMOH U SIPOBOM MIIEHUIIBI, 03MMOTO TPUTHKAJIE TTOJIYIHII IIHPOKOE PACHPOCTpaHeHUe cenTopro3. CenTopro3 3epHOBBIX
KyHbTyp BbI3bIBACTCS HECKOJIBKMMHU BUJJaMU Bo36y)1nTenei«'1: Ha JIUCThIAX B IIOCECBAX I/ISy‘IaeMBTX Ky.]'leyp 60.]'[631‘“) BbI3bIBA-
€T B OCHOBHOM I'pub Septoria tritici Desm., a HaunHast ¢ Ga3bl koaouenus — Stagonospora nodorum (Berk.) E. Castell. &
Germano. Pa3BuTue centoprosa JIMCTHEB 3aBUCHUT OT TMIPOTEPMHUECKUX YCIOBHUIl BEreTallHOHHOTO CE30HA U COPTOBBIX
0COOCHHOCTEH. AHAJIN3 MMOPAKaEMOCTH 3€PHOBBIX KYJBTYp CEITOPHO30M 3a mociexaHwue 20 JIeT CBUAETEIBCTBYET O CYy-
[IECTBEHHBIX M3MEHCHHUSIX B (POPMUPOBAHUHU (DUTOMATOIOTHYECKOTO COCTOSHUS TOCeBOB. Hampumep, B oceBax 03uMOiA
U SIPOBOM MIIEHHUIBI PA3BUTHE KOMIUIEKCA Oosie3Heil TUCTOBOrO ammapara, Mpd JOMAHUPOBAHUH CENTOPHUO3a, TOCTHUTA-
JI0 MaKCUMyMa B Beretanuonubie ce30HbI 20062010 IT. Mo cpaBHEHHUIO C TAKOBBIMH APYTHX MSATUIETOK, KOTJA CPEIHHIT
WHJEKC pa3BUTHSA Oone3Heil nocturan 34,3 % c orknonenussmu ot 22,4 1o 55,9 % u 40,9 % c xonebanusamu ot 31,0 mo
75,1 % cootBeTcTBeHHO. B mocnennue roast (2011-2015 rr.) pazButue 00JI€3HN B MOCEBAX ITUX KYJIBTYP MOHU3HUIOCH 0
15,7 % (4,3—40,5 %) u 32,2 % (0,2-73,0 %). B moceBax 03uMOro TpuTukase 60Jice BEICOKAS CTEICHB MOPAKCHUS JINCTHCB
komIuiekcom Oosesneit (38,8 %) ormedanack B ycnoBusx 2001-2005TT. nipu kosebaHUM 3TOTO MOKa3aTels B Mpeneiax
14,9-72,5 %, Torna xak B 1996-2000 rr. (camoe Hu3Koe pa3puTue) B cpearem 11,3 % c otkionenusmu ot 1,6 10 20,0 %.
B pasButnum centopno3a Kojoca 03MMOW MIIEHHUIB! HAOIIONASTCS TEHICHIUS CHIUIKCHHS CTENEeHH ropaxeHus ¢ 36,7 %
(2001-2005 rr.) 10 19,7 % (2011-2015 TT.), 0O3UMOTO TPHUTHKAJE, HAOGOPOT, POCTA B ATH MEePHOALI 0T 26,3 110 36,3 %. Komoc
SIPOBOI MIIEHUIIBI HHTCHCUBHEE MOPaKaJics BO BCe ronbl HaOmiomeHui cenropuo3zom: B 2001-2005 rr. — 34,8 %, 2006—
2010 rr. — 62,3 %, 2011-2015 rT. — 44,7 %.
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SEPTORIA ON CEREALS AND ITS HARMFUL EFFECT

Abstract: Nowadays septoria has become widespread in many countries of the world, including in the Republic of
Belarus, in winter and spring wheat.crops and winter triticale. Septoria of cereal crops is caused by several types of patho-
gens: on leaves in the crops of studied cultures this disease is caused mainly by fungus Septoria tritici Desm., and since
paniculation phase — Stagonospora nodorum (Berk.) E. Castell. & Germano. Development of leaves septoria depends
on hydrothermal conditions‘of growing season and varietal characteristics. Analysis of cereal crops damage by septoria
over the last 20 years indicates significant changes in phytopathological state of crops. For instance, in winter and spring
wheat crops, the development of a complex of diseases of the leaf apparatus, with the dominance of septoria, reached its
maximum in the vegetation seasons of 2006—-2010 compared with those of other five-year periods, when the average index
of disease development reached 34.3 % with deviations from 22.4 to 55.9 % and 40.9 % with fluctuations from 31.0 to
75.1 %, respectively. In recent years (2011-2015), the development of the disease in the crops of these crops has decreased
to 15.7 % (4.3—40.5 %) and 32.2 % (0.2—73.0 %). There was a higher damage degree of leaves with a complex of diseases
in winter triticale crop (38.8 %) was recorded in conditions of 2001-2005 at fluctuation of this indicator within the range
of 14.9-72.5 %, whereas in 1996-2000 (the lowest development) on average 11.3 % with deviations from 1.6 to 20.0 %.
There is a tendency to damage degree reduction in winter wheat septoria development from 36.7 % (2001-2005) to 19.7 %
(2011-2015), in winter triticale on the contrary, growth in these periods from 26.3 to 36.3 %. Head of spring wheat was
more intensively damaged by septoria during all the years of observations — 34.8 % in 2001-2005, 62.3 % in 2006-2010,
and 44.7 % in 2011-2015.

Keywords: Septoria tritici blotch, Stagonospora nodorum blotch, winter wheat, winter triticale, spring wheat, disease
severity, harmful effect

For citation: Krupenko N. A., Zhuk E. ., Buga S. F., Zhukovsky A. G. Septoria on cereals and its harmful effect / Vestsi
Natsyyanal'nay akademii navuk Belarusi. Seryya agrarnykh navuk = Proceedings of the National Academy of Sciences of
Belarus. Agrarian series, 2017, no 4, pp. 66—75 (in Russian).



Becui Haupisinanpnaii akaasmii HaByk benapyci. Cepsist arpapabix HaByk. 2017. Ne4. C. 66-75. 67

BBenenne. 3epHoBBIEe KyNbTyphl B PecmyOnuke benapych 3aHMMAarOT OCHOBHBIE IIJIOMIATN CEIb-
CKOXO34MCTBEHHBIX yrojauil. ExxeronHo B nepuoj BereTaliui 0TMEYaeTCsl IMPOKOE pacipoCTpaHEHNE
KOMILIeKca OoJie3HeH, BO30yAUTENN KOTOPBIX MOTYT MOpa)kaTh KOPHH, JIUCThS, KojJoc. B HacTosiee
BpeMs BO MHOTHX CTpaHaX MHUpa W B Halled peciyOiIuKe B IMOCEBAX O3UMOM W SIPOBOM IMINCHUILBI,
03UMOT0 TPHUTHUKAJE TOIYYHII MIUPOKOE pacrpocTpanenne centopuos [1-5]. CrnocobcTBYyOT pa3Bu-
THIO0 00JIE3HN 0COOCHHOCTH COBPEMEHHBIX TEXHOJIOTHI BO3JEIBIBAHUS KYIbTYP: YBEIUYCHUE ILIOIIA-
JIeH 1MoJ| 3epHOBBIMHU, PACIPOCTPAHEHNUE KOPOTKOCTEOEIBHBIX COPTOB, OTIMYAIONINXCS TIOBBILICHHOM
BOCHPHUMMYHUBOCTBIO K BO30YIUTESIM OOJIe3HEW, MUHUMalIbHasi 00pab0TKa MOYBKI, CIIOCOOCTBY OIS
COXPaHEHHIO W HAKOIUICHUI0 MHPEKIINH, OTCYTCTBHE YCTOMYMBBIX COPTOB, H3MEHEHUS IIOTOIHBIX yC-
JIOBUH B CTOPOHY, OJIATONMPHUATHYIO JJIs Pa3BUTHS MATOTCHOB, M Ap. Ha THUCTHAX -03UMOU M SIPOBOI
MIICHUI], 03UMOT'0 TPUTHKAJIE KPOME CENTOPHO3a BCTPEUAIOTCS MYUYHHUCTas poca, Oypast W Keyras
p’KaBunHA, aCKOXUTO3, HA TPUTHKAJIE — JONOJTHUTEIBHO PUHXOCTOpHO3. Ha Kooce 3epHOBBIX OTMeua-
eTcsl CenTopro3 u Ppy3apuos.

Lens paboThl — M3yYEHHE CENTOPHO3a 3EPHOBBIX KYIBTYP KaK JOMUHHAPYIOIIEH O0JIE3HH JINCTOBOTO
amnmapara u KoJoca.

MarepuaJjibl U MeTOABI Mcciea0BaHus. V3yueHne pacnpoCcTpaHEeHHOCTH U Pa3BUTHS OOJe3HEH
B [IOCEBAX IIIEHUI] 03UMOU U SPOBOU, 03UMOT0 TPUTHUKAJIE OCYIIESCTBISLIOCh ITyTEM MapIIPyTHBIX 00-
CJIEJIOBaHH B TIEPHUOJI MX BETETAI[MH B TTOJIEBBIX, TPON3BOACTBEHHBIX OMBITAX U XO3SHCTBAX peciyOiu-
ku. Pa3BuTre Gose3Hel pacCUNTHIBAIIN IO OOMIETPUHATEIM B (puTomaTogorun Gopmynam'. JJTMHAMUAKY
néta crop rpubOB — BO30yauTeNeH O0JIe3HEH ONpeaeIisiii ¢ OMOLIbI0 crioposioByiiek Tuna [1JIC-71,
KOTOPBIC YCTaHABJIMBAJIM B IOCCBAX 3€PHOBBLIX KYJIBTYP Ha pa3Hoi/'1 BBICOTE C Havajila BEreraluu KyJib-
Typ®. JI71s1 onpenieieHust OCHOBHBIX HCTOYHUKOB ¥ CIIOCOOOB COXpaHCHUsI MH(EKITHK BO30YTUTENCH cer-
TOpPHO03a MPOBOIMITH CHEIHATBHBIE TA00PATOPHO-TIONIEBLIS UCCIIEIOBAaHUS. B KOHIIe BOCKOBOM CIIENIOCTH
OTOMpATH TTOpaKeHHBIE O0IE3HBIO JTUCThS, CTEONIH, KOJIOCKS, (OopMUPOBAIIA 00pa3IIbl M 3aKJIaIBIBAITH
Ha XpaHeHHE COTJacHO cxeme omnbIToB co 11 mexanpL okTsaOps mo | mexany anpens. Craguu pa3BUTHS
pacTeHuil MpUBECHBI B COOTBETCTBUU C JAecATHYHBIM KojoM BBCH?. KonnuecTBO HaKOMJICHHBIX I'pa-
JyCO-JTHEH ISl BBISIBIICHUS THPOTEPMUYECKUX YCIOBUH, OJArONPHUSATHBIX JUJIS Pa3BUTHUS CEIITOPHO3a,
BBIYHCIISUIN TI0 CTIEIUABHOM hopmyie?.

W nenTudukanuio BUI0B IPOBOIUIN HA QCHOBAHUH MUKPO- X MaKPOMOP(HOJIOrHYECKHUM ITPU3HAKOB,
COTJIACHO OTIPEICTUTENAM, cocTaBieHHBIM H, M. TTuomauuko, a Takke W. Gerlach u H. Nirenberg?.

Pe3syabrarel u ux o6cy:kaeHue. CEnTopro3 3EpPHOBBIX KYJIbTYDP BBI3bIBAETCS HECKOJBKUMH
BUaMH BO3OyauTeneil. Ha nucThsIX B mOceBax M3y4aeMbIX KYJIbTYp OOJIE3HB BBI3BIBAET B OCHOB-
HOM Tpub Septoria tritici Desm., a HaumHas ¢ (a3wl KoysomeHus — Stagonospora nodorum (Berk.)
E. Castell. & Germano. CoriiacHO COBPEMEHHOMY CHCTEMAaTHYECKOMY IOJIOKECHUIO, TpUb S. tritici
(anamopa) mMpUHAJICKUT K OTACITBHOMY . Zymoseptoria v Ha3blBaeTCst Zymoseptoria tritici (Desm.)
Quaedvling and Crous u oTHOCUTCS K HapcTBY Fungi, otaeny Ascomycota, p. Zymoseptoria. I'pud
St. nodorum (anamopda), JOMUHHUPYIOIIAN, ITPEKE BCEr0 HA KOJOCE, 3aTeM TOPaKAIOUIUN JTUCThA
u cTebenb, oTHeCeH K p. Parastagonospora, ceM. Phaeosphaeriaceae, nopsanky Pleosporales, non-
kiaccy Pleosporomycetidae, xn. Dothideomycetes®. B cTaThbe HCIOIB30BaHa TMPEKHA Kiaccuduka-
ous BO30yQuTeNel CenTopHo3a.

! Bonesuu 3epHOBBIX Kyabryp / C. 1. 3npoxeBckast [u ap.] / Metoanveckue yKa3aHus 0 PErHCTPALMOHHBIM HCIIBITAHUSIM
(yHTUITHIOB B cebCKoM xo3stiicTBe / Hayu.-npakt. nentp HAH Benapycu o 3emnenenuro, MH-T 3aIIUTHI pacTeHHUH ; per.
C.®. byra. — HecBuk, 2007. — C. 61-101.

2 MeToAnYeCKNe YKa3aHMUs [0 OMPEIEICHUIO 3aCIIOPEHHOCTH BO3IyXa H MOCEBOB criopamMu GUTOMTOPBI U praBInHBI / M-BO
cein. xo3-Ba CCCP ; coct.: A. B. IBanuenko [u ap.]. — M. : Konoc, 1977. - 30 c.

3 Mpurre T, Tepxapa M., Xa6epmaiiep U. I'pubHbie Gose3nu 3epHOBBIX KyasTyp / mog pea. FO. M. Crpoiikosa. — JIumMOypr-
epxos : JlanaBuprmadrcdepnar, 2004. — 183 c.

4 Growing degree-day [Electronic resource] / Wikipedia. — Mode of access: http://en.wikipedia.org/wiki/Growing_degree-
day.— Date of access: 02.12.2014.

> Mupomanuko H. M. I'pubbl — mapa3uThl KyJIbTyPHBIX pacTeHuit: onpenenutens: B 3 T.— K.: Hayk. nymka, 1977. —T. 2: T'puoOsr
Hecosepienubie. — 300 c. ; Gerlach W., Nirenberg H. The genus Fusarium — a pictorial atlas / Berlin : Kommissionsverlag
Parey, 1982. — Vol. 209. — 406 p.

¢ Parastagonospora nodorum [Electronic resource] / MycoBank Database. — Mode of access: http:/www.mycobank.org/
BioloMICS.aspx?TableKey=14682616000000067&Rec=512017&Fields=All. — Date of access: 05.11.2014.
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MHOroseTHUMH UCCIIEIOBAHNUAMH YCTaHOBJIEHO, UTO I'pub S. tritici nHGUIUPYET pacTeHus, Hauu-
Hasi CO BCXOJIOB, B TEUCHUE BCETO BET€TAIIMOHHOTO MEPUOAA, TOITOMY OOBIYHO HAOIIOAAETCs POCT CTe-
IICHY TOPAXEHUs PAaCTEHUH K KOHLLY ce30Ha. I'pub St. nodorum nopaxkaeT ITUCThs NPEUMYILECTBEHHO
HauWHAas C KOJIOUICHUS KYJIBTYP.

[lepBble npr3HAKK MOpaXkeHUs] TPUOOM S. tritici OOHAPYKUBAIOTCSI HA HUKHHUX JIMCThAX BCXOZOB
B BUJIE MEIKHX JKEJITOBATHIX MSATEH HEMPABUIBHONW (HOPMBI MIIK OypBIX MOJIOC, KOTOPbIE 3aTeM MOTYT
yBenuuuBaThest. Co BpeMeHeM, IIpu OJaronpusTHRIX MOTOAHBIX YCIOBHUSX, KOJIMYECTBO MATEH BO3pac-
TaeT, OHU CIIMBAIOTCA MEKy COOOH B IPOIOIBLHOM MJIH MIONIEPEYHOM HarpaBiIeHUsIX, 00ycraBimBas 3a-
ChIXaHME JTUCThEB. Ha mopakeHHBIX 4acTAX JUCTa 00pa3yOTCs IMKHUBI KaK C BEPXHEH, TaK U HUKHEH
cTopoHbl. Ha cTebie 6one3Hb MposiBIsSETCS B BUJIE OSIOBATHIX PACIUIBIBYATHIX IsiTeH. B TeueHue ce3o-
Ha Tpud 00pa3yeT HECKOJIBKO reHepalnuil nukHocnop. dopmMupoBaHue MUKHUI TPOUCXOAUT IPHU OTHO-
CUTEJIBHOM BIaXHOCTH Bo3ayxa B mpenenax 35,0-100 %, oqHako UX KOJIMYECTBO MOXKET CYLIECTBEHHO
CHIDKATBCSl yrKe Ipu BIaXHOCTH HIKe 85,0 %. [6]. Beixony NMKHOCIIOP U3 IMKHU CIIOCOOCTBYET Ye-
penoBaHue TEePUOIOB MOBHIIICHHON M MOHMKEHHOM BJIAKHOCTH M TEMIIEpaTypa BO3JyXa B Mpeaenax
16-25 °C. 3apaxxenune rpudom S. tritici IPOUCXOAUT B YCIOBUSIX MPOIOIKUTEITHHOTO YBIAKHEHHS JTH-
cTheB (48 4 u 6onee). OnTUMYM TemIreparypsl i oToro coctasisier 18 °C, muanmym — 5-15 °C. B uc-
KYCCTBEHHBIX YCJIOBHUSAX HHOKYJISIIUU MMKHOCIOPA, ONAB B KaIlII0 JOK/AsI, HAUMHAET [IPOPacTaTh yiKe
yepe3 12—-15 4, a ciyera 24 4 npopacraer 85-90 % xonuauii. PocTkOBbIE TPyOKH MPOHUKAIOT Yepes
YCTBUYHYIO IIEIb B TKaHb JHUCTa Yepe3 2436 4 mocjae MCKYCCTBEHHOW MHOKYIISALMH KaK IPU OTKPbI-
THIX, TaK U 3aKPBITHIX ycThUIaX. POPMHUPOBaHNE MUKHHUJL IPOUCXOAUT TOJIBKO B MOTYyCTEUYHBIX TIPO-
cTpaHcTBax aucra yepes 10—12 cyT nocne 3apaxkenus [7]. IlukHocnopsl rpubda S. fritici nepeHocsTcs
C HIUKHHMX HA BEPXHUE JINCTHS C IOMOIIBIO OPBI3T 0K/ W ITPH OIaronpHsITHBIX YCIOBHIX CIIOCOOHBI
BBI3BIBATH AMU(UTOTOTHH. DTOT My Th 3apakeHUs HanboJlee XapakTepeH JIsl Iepruoja yIJIMHEHUS CTe-
015t (TpyOKOBaHUs1) Osaroaapsi HanboJiee KOPOTKOMY PACCTOSHUIO MKy HIDKHUMH HH(OUIIMPOBAHHbI-
MU JIUCTHSMU U HOBBIMH, Pa3BUBAIOIIUMHUCA. B nasbHeHeM BO3MOKHO TOPU30HTAIIBHOE pacpocTpa-
HeHHE MH(EKIINH B BEPXHUX SPYCaxX OT PACTCHUSL K PACTEHUIO.

B xusHenHom nukie rpuba S. fritici umeetcs cymyaras (teneomopdHasi) cragust Mycosphaerella
graminicola (Fuckel) J. Schrot, koTopas B benapyen Obiia Briepsbie o0Hapyxkena H. A. Cxinmenok (2015)
B noceBax 03uMoi mieHubI [8]. CyMKOCIOPBI MOTYT 00pa30BBIBATHCS B TEUECHHE BEreTalli PACTCHUH
W CIYKUTh UCTOYHHUKOM pacrmpocTpaHeHus Oose3Hn. OHU COXPAHSAIOT JKM3HECIIOCOOHOCTh B TEUEHHE
2 nHel Ha CBETY MJIM B TeUeHHUE 1—2 HeNellb B TEHU I0CIIE BBICBOOOXKICHUS U3 IepUTelueB [9).

HauwnHasi ¢ KoJIOIeH s B IOCEBaX 3€PHOBBIX KYJBTYP TUATHOCTUPYIOTCS IIPU3HAKHY TTOPAKEHUS JTU-
CTBEB, BbI3bIBaeMble rpuOoM St. nodorum (anamopda). Ha mucThsiX, TMCTOBBIX BiIarajuiax, MOsBIIs-
I0TCSL MEJIKHE, [IPOI0JINOBAThIE KOPUUHEBBIE MIITHA, BOKPYT KOTOPBIX 00pa3yeTcs XJIOPOTUYHOE OKaliM-
nenue. Ha noBepxHocTH msateH GopmMupyrorcess TUKHUBL. [lopakeHHbIe KOJIOCKOBBIE YEIyH CO BpeMe-
HEM OKPAIINBAIOTCS B TEMHO-OYPBII NI IIOKOIATHBIN IBET CO CBETIICIOIINMHY MSATHAMH, HA KOTOPBIX
MOSIBIISIIOTCS MUKHUABL. boJe3Hb MOXKET MEPEXOJUTh Ha 3€PHOBKH, XOTS OHH, KaK MIPaBHJIO, HE UMEIOT
BHEIIHUX IIPU3HAKOB nopaxeHusa. OQHAKO NMPU UX BbICEBE OOJIE3Hb MOXKET IPOSIBIATHCS B 00pa3oBa-
HUU TTOPaKEHHOT'O KOJIEONTHUJIE WJIM OCHOBAHUS MEPBBIX JUCTOUYKOB. OCaJKM M BBICOKAsI OTHOCHTEIb-
Hasl BJIQXXKHOCTb CIIOCOOCTBYIOT BBIXOAY CHOP M3 NMUKHHUI B BHJE CIM3HCTHIX LIHYPOB M 3aPa’KCHUIO
pactenuil. [IlukHOCTIOpHI St. nodorum mpopacTaroT yepe3 3—4 4 Ipu HAJIMYUH KareJIbHOW BIIaru U TeM-
riepatype 2024 °C. OHU pacrpoCTPaHSIOTCS ¢ KalUIIMHA BOJABI, BBI3bIBAsI 3apa’kKeHHUE B TCUCHUE BCEH
Beretanuu. PagsuTue centoprno3a MoKHO HaOMIOAATh Jake B palloHaX C BBIMAJACHUEM HEJOCTATOYHOTO
KOJINYECTBA OCATKOB, HO C YACTHIMU OOMJIBHBIMH POCaMH.

B koHIle ce30Ha Ha TOPa)KCHHBIX JIUCTBSIX MOSBISIOTCS MCEBAOTEHMHM CyMYaToi cTajuu Trpuoa.
CucremaTudeckoe MoOJIOKeHUE TeiaeoMopdsl (CymM4aToil cramum) rpuda — Phaeosphaeria nodorum
(E. Muell.) Hedjar. (cun. Leptosphaeria nodorum E. Muell.) cnenytoriee: cemeiictBo Phacosphaeriaceae,
nopsnok Pleosporales, nonkmnace Pleosporomycetidae, xnacc Dothideomycetes, otaen Ascomycota,
napctBo Fungi’.

" Phaeosphaeria nodorum [Electronic resource] / MycoBank Database. — Mode of access: http://www.mycobank.org/
MB/336201. — Date of access: 05.11.2014.
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OcHoOBHas poib B mepenadue wHPEKIUN rpuda St. nodorum MpUHAISKAT 3apa’keHHBIM CEMEHaM,
PacTUTENBHBIM OCTAaTKaM M PacTEHUSM, MOPAKEHHBIM C OCEHH. B mepuoj Mexay BereTtalusiMud WH-
(dexnus coXpaHseTCs B BUJIE MUIICTHUS B MOPAKESHHBIX PACTEHUSX, MMKHUJIAX C IMMKHOCIIOPAMH U TIe-
pUTEHAX C CYMKaMH W CyMKocriopamu. ['puOsr S. tritici n St. nodorum B TeueHUE MHOTHX MECSIICB
MOTYT COXPaHSITHCS Ha MOXHUBHBIX OCTaTKa HA TOBEPXHOCTH IOYBBL. BinsHue riayOWHBI 3aJelKH
3apa)KeHHBIX CEMSH W PACTUTEIBHBIX OCTATKOB Ha COXpaHEeHHe rpuboB S. tritici u St. nodorum uzy-
ganu E.U. Xyk u C.®. byra B cnenmansabix ombitax [10]. TlopakeHHBIE ceMeHa, YENIys. M OCTaT-
KH KOJIOCA, JTUCTbS, CTEOIN pacKiaabIBallch HAa MOBEPXHOCTH MOUBHI U riyoune 5, 10, 15 n 20 cm.
MuKoNorHuecKnii aHaliu3, MPOBEJCHHBIN Yepe3 6 MecC MOCIie U3BIICYCHUSI MTOPAKEHHBIX PACTHTEIbHBIX
npo6 (3akiagka ocymecTBisuiack co Il gexaasl OKTAOps), oKas3as, YTO MUKHOCTIOPBI TPUOOB S. tritici
u St. nodorum npUCyTCTBOBAJIHN Ha MOBEPXHOCTH IOUYBHI M TIIyOMHE 5 CM Ha Yelye, oCTaTKax KoJjoca,
cTe0IIsIX, CeMeHaX W JIMCTOYKaX, KOTOphle 00pa30BaINCh U3 TMPOPOCIINX CEMSH, HAXOMSAIINXCS B TI0Y-
Be. JIMCThSl HAa IOBEPXHOCTH TMOYBBI U B TI0YBE MOJBEPIIINCH PA3JIOKEHUIO U KaK UCTOUHUK MH(EKIINH
He uMmenu 3HaueHus. [lukHocnopsl rpuba St. nodorum BcTpewanuch Ha riayoune 10, 15 u 20 cm Ha
COXPaHMBIIIHNXCS CEMEHaX, Yelllye M 0CcTaTkax Koyoca. Ha mopakeHHBIX cTe0IIX, KaK ITOKa3aJIH HCCie-
JOBaHUs1, TpHO COXpaHsUIICs Ha MOBEPXHOCTH TOUBBI U TOJIBKO Ha TyOuHe S cM. CrieoBaTeNbHO, Mocie
MIEPE3NMOBKH B TTAXOTHOM CJIO€ TIOYBHI KHU3HECNOCOOHast nHMEKIus Tpuda St. nodorum coxpaHsieTcs
mydrme, geM rpuda S. tritici, ato cornacyercs ¢ nanasiMu C. C. Cannna [11] o ToMm, uto rpub S. tritici
Jydile COXpaHseTcs Ha KMBBIX pacTeHusax. C yBeaMUeHUEM IIIYOMHBI 3aJelIKM MHPEKIUH B MOYBY
JKU3HECTIOCOOHOCTh St. nodorum cumxkaetcst ¢ 82,3 % Ha MOBEPXHOCTH HOYBHI 10 2,9 % Ha rioyOuHe
20 cm. Takum 0Opazom, TopakeHHBIE PACTUTENBHBIE OCTATKH — YEITyH, OCTaTKH KOJI0oca, CTe0sIn, Haxo-
JsLIMecs: B OCEHHEe-3UMHUI MIEPHOJ] HA TOBEPXHOCTH MOYBBL M Ha TITyOUHE 5 CM, SIBIISIIOTCSI HCTOUHUKOM
nHpekyu rpuda St. nodorum.

BropuuHoe 3apaxkeHue M pacrpocTpaHEHUE BO30OyAHMTEseH OOJe3HEH OCyIIecTBISIETCS C TTOMO-
HIBIO a9POTeHHON MHPEKINH, TPEACTABICHHON B BUJIE MUKHOCTIOP (aHaMOpd) U ackoctop (TeneoMopd).
Pacnipoctpanenue npomaryn rpuOoB OCYIIECTBISETCS ¢ TIOMOIIBIO BETPa, Kareb A0k, HACEKOMBIX,
yenoBeka. CKOpOCTh HapacTaHUsl 0OJE3HH 3aBUCUT. OT MCXOJHOTO KOJIMYecTBa MH(EKINUU, YCTOWYH-
BOCTH COpPTa W TOTOJHBIX YCIJIOBHM, ONarompUsTCTBYIOIIUX Pa3BUTHIO TATOJOTHMYECKOTO IIPOIeC-
ca. CoracHO WCCIIEJIOBAaHMAM 3apyOeKHBIX: YUEHBIX, KOJTMYECTBO CIIOP Ha MOOET B MEPUOA KyIIEHUS
5X10* sBisieTCsS TIOPOTOBBIM M MOXKET 00ECIIEUNTh Pa3BUTHE SIMUMUTOTHH TIPH CO3TaHUU ONTHUMAIb-
HBIX JUIs BO30yauTelNs ycioBuit [12]. B/HammX MCCieI0BaHUSIX B IIOCEBAX SPOBOMW MIICHUIIBI MaKCH-
MaJIbHOE KOJIMYECTBO MUKHOCIOp Trpuda S. fritici 0TMeYanoch Ha HadaJbHBIX J3TalaX OpPraHOTeHe3a
KYJBTYPBI C TIOCTETICHHBIM WX CHUKCHUEM K KOHIlY BEreTallMH, TOT/a KaK B JIMHAMUKE YUCICHHOCTH
rpuba St. nodorum, Ha060poOT, HAOTIOAANACH TEHICHIIHNS K TOCTEIEHHOMY POCTY C MAKCUMYMOM K KOH-
ny Beretauud [13].

B Teuenme BereTanuu pacTeHHI O3MMOHM MIIEHMIIBI B JAMHAMHKE JeTa MHUKHOCIOP OTMEYaeTCs
2 mUKa YUCIICHHOCTH: B cTaanu oOpa3oBanus 3—4 y3moB (cT. 33-34) u cepeauHa — KOHEI] I[BETCHUS
(cT. 65—69). [1ux era CyMKOCITOp OTMEYAeTCs B CTaJINN CEPEeUHA — KOHEIl KOJIOMeHH [8§].

NmeeTcst mpsiMast 3aBUCHMOCTH MEXKTy YHCICHHOCTHIO TTHKHOCIIOP B Bo3ayxe (R2= 0,5978), a Takske
KOJIMYECTBOM JIHEH ¢ ocagkamu cBeime 1 MM (R?*=0,5042) u pa3Butrem centopuo3a. Jnnamuka aéta
cyMmKoctiop rpuba M. graminicola 3aBUCAT OT KOJMWYECTBA AHEH C OCaJKaMHU CBBIMIE 1| MM ¢ Mas 1o
HIOHB [8]. DTO 0OBACHICTCS TEM, YTO KOJIMUYECTBO U MHTCHCHUBHOCTh BBIMABIINX OCAJKOB 00YyCIaBIIH-
BaIOT BBIXOJ M PACHPOCTPAHEHUE CYMKOCIIOP, a KOJIMYECTBO I'PayCO-AHEH — CKOPOCTh MPOXOKIACHUS
rpuOOM CTaJiil pa3BUTHS. YCTAaHOBJIEHO, YTO MEPBBIE CHMIITOMBI TIOPAKEHUS CEITOPHO30M, O0YCIIOB-
JICHHBIE, KaK [IPaBUII0, HHOUIIUPOBAHMEM acKOCTIOpaMH, OTMeuaroTes ciycts 250 rpagyco-nHeit mocie
TIOSIBJICHM S BCXO/I0B. A 110 rctedeHnn 330 rpaayco-aHei pacpocTpaHeHHOCTh 0OJIe3HU Ha TIEPBBIX JIH-
cThax MoxkeT gocturarh 100 %. Crapble THCTHS, KaK MMOKa3aJH UCCIEAOBAHNUS, CHIIbHEE MTOPaKAIOTCA
CENTOPUO30M, CIIeIOBATEIIbHO, ICTOUHUK HH()EKIIMK HAXOUTCSI BHU3Y PACTEHUH U IOATOMY Ha HUYKHEM
spyce pacTeHn! HaOIroMaeTcs BBICOKAs YUCICHHOCTh MUKHOCTIOp Tpuba S. tritici [14]. UccrenoBanus
S.J. Wainshilbaum u P.E. Lipps [15], BeISBHIH, 4TO Ha HHPHUIIUPOBAHUE PACTEHUN O3MMOM MIICHUIIBI
rpuboM S. tritici 00IBIIOE BIMSHNUE OKA3bIBAIOT TEMIIEpaTypa, Torjaa Kak rpudoom St. nodorum — ctaaus
Pa3BHUTHS paCTEHUS-XO35MHA.
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Pa3BuTHe centopro3a JTHCTHEB 3aBUCUT OT THAPOTEPMHUYECKUX YCIOBHI BET€TAlMOHHOTO CE30HA
U COPTOBBIX 0coOeHHOCTeH. Hampumep, B moceBax 03UMMOH TILIEHHUIIBI B YCIOBHSIX BEreTallHOHHOTO Ce-
3oHa 2012 1. BcencTBue nedunuTa ocankos B | u 11 qexamax mast pa3BUTHE CENTOPHO3a JIUCTHEB B ATOT
neprosl ObuI0 HU3KUM. OJHAKO 3aTE€M KOJIMYECTBO BBIMIABIIUX OCAJKOB JocTHraiio 41,2 MM, 4To. Ha
(hoHE ONMTUMANBHBIX I TPHUOa-BO30YyAUTENS OOJIE3HU TeMIiepaTyp 00ycIOBHIIO OBICTpOE HApacTaHHe
Oone3nu. [Ipn 3TOM K KOHIly BereTallly CTeNeHb MOPaKEeHUs CEIITOPHO30M AoCTHTaa Ha copTe CronTa
16,1 %, Torna xkax Ha copte Jlerenna — 5,2 %.

JlunamuKka pa3BUTHs CENTOPHO3a HA ITHUX K€ COPTAaX B YCIOBHSAX BEreTallMOHHOro ce3oHa 2013 .
BEITIIsAIea nHaYe. Ha oHe OmaronpusaTHBIX Ui HapacTaHUs OOJIe3HHW TUAPOTEPMHUUECKUX YCIOBHI
0oJiee HHTEHCHBHOE €€ pa3BUTHE Ha MPOTSHKEHUH YUYETOB OTMEUYEHO B TIoceBax copta Jlerena.

B 2014 1. Bmote mo | nmexaabl WMIOHS pas3sBUTHE CENTOPHO3a OBLIO HA JACHPECCHBHOM YpPOBHE.
OOuIpHOE BBITIAJICHHUE OCANKOB B | jiekane WIOHS OOYCIOBUIIO CTPEMUTEIIBHOE HapacTaHue OOJIe3HHU.
K xoHIly BereTanmoHHOTO CE30HAa CTENEHb NOPaKEHUS JIMCTOBOrO arapara copra CrouTta cocTaBiisiia
47,8 %, copta Jlerenna — 36,2 % (puc. 1).

PerpocriekTuBHBIN aHATW3, TPOBEACHHBIH HaMU 3a mocienHue 20 JeT, CBUACTeILCTBYET O CYIIe-
CTBEHHBIX W3MEHEHHAX B (OPMUPOBAHUHN (PUTOMATOJIOTMYECKOTO .COCTOSIHUS ToceBoB. Hampuwmep,
B TIOCEBaxX 03UMOW W SIPOBOM MIICHUIIBI PA3BUTHE KOMILIEKCa OOJIe3HEH TUCTOBOTO arapara, Ipu J10-
MHUHHPOBAHWH CENTOPHO03a, TOCTUTANI0O MAKCHMyMa B BereTammuoHubie ce30ubI 2006—2010 rT. 10 cpas-
HEHUIO C TAKOBBIMU JIPYTUX MATHIIETOK, KOTJa CPEAHUN WHJIEKC pa3BuTHs Oosne3Her nocturan 34,3 %
¢ OTKIJIOHEHHSIMH OT 22,4 10 55,9 % u — 40,9 % ¢ xonebaumsimu ot 31,0 mo 75,1 % COOTBETCTBEHHO
KyibTypaM. B mocnennue roast (2011-2015 rr.) pasButue 00Je3HN B MOCEBAX STUX KYJIBTYpP MOHU3HU-
mock a0 15,7 % (4,3—-40,5 %) u 32,2 % (0,2-73,0 %). B'moceBax o3uMoro TpUTHKaie Oojee BBICOKAS
CTENeHb MOpPaKEHUs JINCTHEB KoMIUIeKcoM OonesHel (38,8 %) ormeuanach B ycmousx 2001-2005 rr.
MIpH KoJie0aHWM ITOTO TIoKa3aTens B penenax 14,9-72.5 %, rorga kak B 19962000 rT. — camast HU3K0e
paszButue — B cpenueM 11,3 % ¢ otknonenusmu ot 1,6 mo 20,0 % (puc. 2).
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Fig. 1. Dynamics of development of leaf septoriosis
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Puc. 2. lunaMuka pa3BUTHS KOMILJIEKCa OOJIE3HEH JIMCTOBOrO anmnapara 3epHOBBIX KyJIbTyp B benapycu

Fig. 2. Dynamics of diseases development of the leaf apparatus of grain crops in Belarus

B pazsuTuu centoprosa Koioca 03MMOH MIICHUIBI HAOMIOJAeTCS TeHICHIINS CHUKCHUS CTEIICHU
nopaxkerus ¢ 36,7 % (2001-2005 rr.) go 19,7 % (2011-2015 rr.), 03UMOro TpuTHKale, HA0OOPOT, pocTa
B 3THU Nepuos! oT 26,3 1o 36,3 %.

Komoc sipoBo#i mimeHUIsI MHTEHCHBHEE TOPaXKaJICs BO -BCE TONIBI HAONIOJICHHWH CENTOPHO30M —
34,8 % B 2001-2005 rr., 62,3 % B 20062010 rr., 1 44,7 % — B2011-2015 rr. (puc. 3).
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Puc. 3. [Innamuka pa3Butus Oosie3Hel Kojioca 3epHOBBIX KyIbTyp B benapycu

Fig. 3. Dynamics of diseases development of cereals head in Belarus

Takue xosje0aHus B pa3BUTUM KOMILIEKCa OOJI€3HEH JIMCTOBOIO ammapara 1 Kojoca 00yCIOBJIEHBI
HE TOJIBKO MOTQAHBIMU YCIOBUSMH, OJIATONPUSTCTBYIOIIMMHU ITOPAXKEHUIO IIOCEBOB, HO U IOPAXKAEMO-
CTBIO pailloHUPOBaHHBIX copToB. Hanmpumep, copT o3umoii nmenuiisl KansuisiHka, KOTOpEI pailoHnpo-
BaH B pecityOmike ¢ 1995 r. u 3aHuMal npogoHKUTENIbHOE BpeMs cBbiiie 24,0 % MoceBHBIX TUIOMIAIeH?,
3HAYUTENBHO TTOpakayics O0JIE3HIMU: B YCIOBHSAX BereTarmoHHoro cezoHa 2010 1. pa3BuTHE KOMILICK-
ca 0ozme3Hell Ha MUCTHAX AocTuraio 73,8 %, Ha KOJOCE CTENeHb MOPAXEHHS TOJIBKO CENTOPHO30M —
33,7 %. BmoceBax o3umoro Tputukaie B 2001-2005 rr. 1o 26,7 % noceBHBIX IIIOIMIAAEH KYJIBTYPHI 3a-
HUMaJI copT Muxach, KOTOpbIH paiioHupoBaH ¢ 1998 r., B moceBax KOTOPOTO JIUCThsI OBUIH MOPaYKEHBI

8 Pe3ynbTaThl HCIBITAHKS COPTOB O3UMBIX, SPOBBIX, 36pPHOOOOOBBIX M KPYIMSHBIX KYJIBTYP Ha XO3SHCTBEHHYIO MOJIE3HOCTh
B PeciyGnnke Benapycs 3a 2009-2011 roxsr / M-Bo cen. x03-Ba U npopoBosibeTBUS Pect. benapycs, ['oc. nHcnexmus mo mc-
MBITAaHUIO M OXpaHe COPTOB pacTeHui ; cocT.: [1. B. Hukomaenko [u ap.]. — MuHck : [0. n.], 2012. — 209 c.
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KomIIekcoMm 6omesneit 1o 43,0 %, xomoc — 10 67,9 % Tonbko cenToprozoM. C pailoHHpOBaHHEM HOBBIX
COpPTOB O3UMOTO TPHUTHKAJE HAOIIOJACTCS TEHICHIINS CHIDKEHUS Pa3BUTHS HA JIHCTHSIX CEMTOPHO3a
U pOCT PUHXOCIIOPHO3a 1 MYYHHCTOW POCHI, a Ha Kojoce — (hy3apuo3a. B moceBax spoBOil MIIEHULIBI
B 20062010 rr. mupoko Bo3jaedbIBaiCAd cOPT MyHK, KOTOPBIA OTIMYAJICS €XKETrOJHBIM MOpaKEHHEM
Kosoca cenropruo3oM B mpenenax 52,0-79,3 %. C cokpalieHHeM MMOCEBHBIX ILIOMIAJEH ITOTO. copTa
U pallOHMPOBAHUEM JIPYTUX, Hanpumep copta Paccset, kotopsiid k 2012 r. BbICeBaJICS YK€ HA MIAOLIATN
29,6 %, cTeneHb MOPaXKEHUs KOJIOCa CEITOPHO30M CHU3HIIACH U Kosiebanach B npeneiax — 26,3-31,5 %,
JaucTOBOTO amnmnapara 26,4—64,1 %. YdeHbIMU YCTaHOBJIEHO, UTO MEXAY YCTOWYMBOCTBIO KOJOCA U JIU-
CTa K BO3OYIUTEIIO CEMTOPHO3a HET 3aBUCHMOCTH, TaK KakK 3TOT MPOIECC KOHTPOIMPYETCs] pa3HBIMU
reHamu [16, 17].

[Topaskast Bce HaJl3eMHBIC OpraHbl pACTCHUH 36PHOBBIX KYJIBTYD, OOJE3Hb XapaKTEPU3yeTCs MPO-
JOJDKUTENBHBIM MEPHOJIOM BPEIOHOCHOTO BIIUSHHUS, BBI3bIBAsi COKpalleHHE (OTOCHHTE3UPYOLICH
MTOBEPXHOCTH JINCTA, YTO CKA3bIBAETCS HAa TAKMX MOKA3aTeNAX XO35HCTBEHHOU (P (EeKTUBHOCTH, KaK
KOJJMYECTBO 3epeH B Kojoce, Macca 1000 3epeH, ypoxaitHocTs. [lo manasim Z. Eyal u coasr. [18, 19],
MOTEpHU yposkasl BCICACTBUE MOPAKEHUs pacTeHU MOryT cocTaBisiTh, 30,0—40,0 % [19, 20].

B namwux uccnenoBanusx cHukenue Maccel 1000 3epeH 03UMOil MIIEHUIIBI BCIEACTBUE TTOpaKe-
HUS JIUCTOBOTO ammapara MoxeT gocturath 12,3 % [8]. [Ipu mopaskeHun KoJioca CEMTOPHO30M CHH-
JKEHUE MACCHI 3€PEH KOJI0Ca MOXKET COCTaBIATH OT 9,6 10 23,4 % B'3aBHCHMOCTH OT Pa3BUTHUA 00Je3-
HH, TAaKXK€ BO3pacTaeT (GpaKiius MEIKOro 3epHa — Ha 7,1-56,2 %, CHMKaeTCst SHEPTHS TPOPACTAHUS —
Ha 37,3—42,5 % u naboparopnas Bcxoxectb — Ha 10,7-12,6 %. NHPuuupoBaHHOCTH ceMsTH rprOOM
St. nodorum cocrasnsana ot 5,5 no 35,1 % [21]. B moceBax 03nMOT0 TPUTHKAJE BEPOATHBIE MOTEPH
yposKas mpH MOpa’keHUH JINCTOBOTO amlmapara B 3aBUCUMOCTH OT TOla U COPTa COCTaBIAIOT OT 1,8 110
21,2 %.

[Ipu nopakxeHuH JHUCTOBOTO ammapaTa SpOBON MINEHUII CEMTOPHO30M BEPOSTHBIE MOTEPU YpO-
JKaHOCTH cocTaBIsOT 3,2—48,9 %, maccer 1000 3epen — 2,5-34,7 %. IIpoBeacHHBIC WCCICTOBAHUS
MoKa3aJju, 4TO Macca 3€peH KoJIoca MpH MOPaKEHUH CENITOPHO30M KOJIOCA MOXKET CHUXKAThCS Ha 24,8—
35, %, macca 1000 3epen — Ha 14,5-30,2 % [13]. Takue xonebanus moka3aTesieli OOBSICHSIIOTCS CPOKAMU
3apa)keHHs KOJIoca U TMHAMHUKON HapacTaHUsI CTeNeHU nopaxeHus. CeMeHa ¢ MmopakeHHbIX KOJIOChEB,
HMEIOT MOoHMWXkeHHYI0 Ha 8,0-9,0 % nabopatopHyto BexoxecTh, OTMEUeHa HpsiMasi KOpPEISIHOHHAS
3aBUCHUMOCTH (¥ = 0,82—0,85) Mex 1y OpakeHHOCTHIO KOJI0ca M HH(PHUIIMPOBAHHOCTHIO 36pHOBOK. B mc-
CJIeIOBaHMSIX MHPULIHPOBAHHOCTD 3¢pHOBOK cocTasisina 30,0-35,0 %.

BriBoabI

1. B moceBax 03UMO# W SPOBOM MIIEHUIIBI, O3UMOT'0 TPUTHKAJE TOMUHUPYIOMEH O0O0JIe3HBIO
B nocnegHue 20 JieT SBISICTCS CENTOPUO3, HECMOTPS Ha Pa3lIMYHbIe (PUTOMATOIOTHYECKHE CHTYa-
WU, KOTOpbIe POPMHUPYIOTCS JIOKAIBHO B 3aBUCHMOCTH OT THAPOTEPMUUYECKHX YCIOBUU Berera-
[IMOHHOTO CE30HA U MOPakaeMoCTH copTa. Bo3Oyautenu 60one3nu — rpudbl S. tritici, mopaskarommit
TUCTHS, U St. nodorum — xonoc u nucths. [lpu sToM HaOmomaeTcs quddepeHuanus KyapTyp o
CTEIICHH MOPaKEHHS IUCThEB U Kojioca. JIncToBol anmmapaTr 03MMON MIIEHUIBI HHTEHCUBHEE Mopa-
KAETCsl, 4YeM SIPOBOM TIICHHIIBI, TOT/Ia KaK KOJIOC — HA000pOT. B moceBax 03MMoOro TpuTHKale KOJIOC
CHJIbHEE TIOPAKACTCS CENTOPUO30M, TOT/IA KaK Ha JIMCThIX B TIOCIIEIHHE JIBA TO/1a HAMETHIIACH TCH-
NEHITUS BEITeCHEHU S S. tritici Tpudbom Rhynchosporium secalis (Oudem.) Davis. Bo30yauTenem puH-
XOCIIOPHO3a.

2. IlepBUYHBIM UCTOUYHUKOM MH(EKIUU rpuda S. tritici MOTYT OBITH MOpPaKEHHBIC PACTHTEIbHBIC
OCTaTKM WM. OOJbHBIC pacTeHus, rpuba St. nodorum — 3apa)XCHHbIE CEMEHA, PACTUTENBHBIE OCTATKU
Y TIOpaXKeHHBIE pacTeHN. BTOPHYHBIM NCTOYHIKOM WH(PEKIINH B TIEPUOJ BETeTaIllUN PACTEHUH SBIIS-
IOTCS TUKHOCTIOPBI U CYMKOCTIOPBI T'pHOOB, IMHAMUKA JIETE KOTOPBIX 00ECIIEYHBAET WX MOCTOSHHOE
MPUCYTCTBHE B CTEOJIECTOE PACTCHHH.
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3. BpenoHOCHOCTh CENTOPHUO30B CKa3bIBACTCS B MPSMBIX MOTEPSIX YPOXKAs: MPU MOPAKEHUH JIU-
croBoro amnmnapata 110 21,2 % (12,3 %), konoca — 10 35,0 % u 3aBUCUT OT KYJIBTYPBbI, CDOKOB 3apaKeHHUsI
Y MHTEHCHBHOCTH HapacTaHus 00Jie3HU. MeX/y CTENCHBIO MOPaXKEHUs KOJI0ca CENTOPUO30M U Mopa-
JKEHHOCTBIO 36PHOBOK MMEETCS psSiMasi KOPPEISILIMOHHAs 3aBUCHMOCTb. [1py mopakeHuu 3¢ pHOBOK OT-
MEYaeTCs TaK)Ke YBEIMYCHHE (PAKIIUK MEJIKOTo 3epHa oT 7,1 10 56,2 %, CHUKEHKE SJHEPT UM [IpopacTa-
Hus 10 42,5 % u naboparopHoii Bexoxkectu — Ha 10,7-12,6 %.
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