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rmopuaubx (F,, Fo) dopM spoBOii MIATKO
rureHusl (Triticum aestivum L.) B pa3JIMYHbBIX
9KOJIOTO-reorpaduuecKnx VCIOBUAX
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! (Den,epaanoe rocyfapcreeHHoe 6loKeTHOE o6pasoBaTeanoe yypexaeHune Bbiclero 06paBOBaHI/Iﬂ

«TIOMEHCKUIA FOCy[apCTBEHHBIN YHBEpPCUTET», TIoMeHb, Poccnsa
2 YHUBEPCUTET NPUKAAHBIX Hayk ropoga OcHabptok, OcHabpiok, lepmaHuns

Mounck 1 cosaaHne NCXOAHOro MaTepuana, ycTonuymBoro K Hebna-
ronpuATHbIM GakTopam OKpy»KaloLel cpefbl 1 afanTUPOBaHHOIO

K MEHAOLLMMCA NMOFOAHbBIM YCNOBUAM, — OLHO M3 NepCneKTUBHbIX
HanpaBneHWi cenekLymmn cenbCKoxXo3aNCTBEHHbIX pacTeHUil. B ctatbe
npeAcTaB/ieHbl pe3ynbTaTbl 3yyeHrsa ycTonumnsocTu rubpugos (Fy,, Fs)
APOBOI MATKOW MLUEHNLbl K OCHOBHbBIM NNCTOBbLIM GprTONaToreHam
(Erysiphe graminis DC.f. sp. tritici Em. Marchal, Alternaria spp., Helmin-
thosporium spp. v Puccinia recondita Rob. ex. Desm f. sp. tritici Eriks)

B Pa3/IMYHbIX MOYBEHHO-KIMMATNYECKMX yCnoBuaXx. MicnbiTaHna npo-
BOAWNCH B TeYEHMe ABYX BereTaLyMoHHbIX neprnogos (2013-2014 rr.)
B Tpex reorpaduyeckrx nyHkTax: ToMmeHckas obnactb (Poccus),
3emna bageH-Bioptembepr (fepmaHus) n 3emna HuxHAs CakcoHus
(TepmaHuA), cyLecTBEHHO Pa3NNYaBLUMXCA NO MPUPOAHO-KNIUMATHYe-
CKUM YCJIOBMAM B YKa3aHHble rofbl. OLeHKy yCTOMYMBOCTU rnbpugos
K JIMCTOBbIM 3a60/1€BaHNAM NPOBOAUIN Ha €CTECTBEHHOM UHpEKLU-
OHHOM doHe. [oKa3aHo BIMAHME KOMMNIEKCa abroTnuyecknx GakTo-
OB Ha pacnpoCTPaHEHHOCTb GUTOMATOrEHHBIX FPUOOB B MyHKTaX
nccnefoBaHuA. BolgeneHbl rmbpuaHbie KOMOMHALMK, MeHee BOCMpu-
MMYVBbIE MO CPABHEHWIO C APYTMU rTMOpuLamMmn K MyYHUCTOW poce,
6ypoI prkaBUMHeE U MATHUCTOCTAM, a Takxe rmbprabl, obnagatowmne
YCTOMUYMBOCTBIO K KOMMNEKCY NAEHTUOULMPOBaAHHBIX GUTONATOreHoB.
OTMeueHo, YTO NPOXOAMBLLME SKONTOTMYECKOe KCbITaHWe rMbpuaHble
dopMbl Menu pasnnyHble NoKasaTesn 61MoNorMyYeckor yCcTonumneo-
CTW pacTeHunii B reorpaduryeckmnx nyHKTax nuccnegosaHui. mépua
QCarax 3JMoTecueHc 70 B 060X NyHKTax [epMaHny UMen oTHoCK-
TeSIbHO BbICOKMI MOKasaTeslb 61MoNornyeckoi yCTonunBoCTy pacre-
HWIA 1 obnafan, cornacHo AaHHbIM MOMEBbIX NCCIE[OBaHNIA, BO BCEX
reorpadnyeckmx NyHKTax yCTOMUNBOCTbIO K KOMMNIEKCY NaeHTndnum-
POBaHHbIX GTONATOreHOB. IKONOFMYECKOE UCMbITaHNE HOBbIX FeHO-
TUMOB PaCTEHUI B 3HAUMTENbHO Pa3INYaloLLNXCA NO KOMMNEKCY
61OTMYECKMX 1 abMOoTNYeCKKX GaKTOPOB YCNOBUAX CpeAbl ABNAeTCA
OfHUM 13 METOA0B BbIABNEHNA YCTONUMBOCTY K PpuTONaTOreHam

1 BblgeneHna Gopm KynbTypHbIX PaCcTEHUIA C BbICOKOI aganTauuen.

KnioueBbie cnosa: Triticum aestivum L.; dtonaToreHHble rpubbl;
JKomnornyeckne GpakTopbl; yCTOMYMBOCTb K 60NE3HAM.

YOK 633.11:632.4
Moctynuna B pegakumio 13.03.2016 .
MpuHaTa K ny6ankauyum 26.04.2016 .
© ABTOPbI, 2016

@ e-mail: lena-umka@yandex.ru

Resistance of hybrid (F,, F)
forms of the spring soft wheat
(Triticum aestivum L.) to leaf
phytopathogens under different
ecological and geographical
conditions

E.L Ripberger1 ®, N.A. Bomel, D. Trautz2

! Tyumen State University, Tyumen, Russia
2 University of Osnabrueck, Osnabrueck, Germany

The search for and creation of the initial material
steady against adverse environmental factors and
adapted to constantly changing weather conditions
have always been some of the most promising
directions of selection of agricultural plants. Results
of studying the resistance of spring soft wheat (F,, Fs)
hybrids to the main leaf phytopathogens (Erysiphe
graminis DC. f. sp. tritici Em. Marchal, Alternaria spp.,
Helminthosporium spp. and Puccinia recondita Rob.
ex. Desm f. sp. tritici Eriks) under different soil and
climatic conditions are presented. Tests were carried
out within two vegetative periods (2013-2014)

in three geographic locations: Tyumen region (Russia),
Baden-Wirttemberg (Germany) and Lower Saxony
(Germany). These areas significantly differed in climatic
conditions during the study years. The assessment

of resistance to leaf diseases in the hybrids was carried
out in the settings of natural infection. The influence
of a complex of abiotic factors on the prevalence

of phytopathogenic fungi at the study sites has been
demonstrated. Hybrid combinations that were less
susceptible to powdery mildew, brown rust and spot
blotch than other hybrids have been identified, and
so have been the hybrids that have resistance to all
the phytopathogens identified. It was noted that the
hybrid forms under the ecological test had different
indicators of biological resistance of plants across the
geographic study sites. The QCara x JLutescents 70
hybrid at both German sites had rather a high index
of biological resistance of plants and possessed,
according to field data, complex resistance to the
main phytopathogenic fungi at all geographic sites.



KAK UUTUPOBATbD 3TY CTATbIO:

Ecological testing of new plant genotypes under
environmental conditions strongly differing in biotic
and abiotic factors is one of effective methods to reveal
resistance to phytopathogens and to identify highly
adapted cultured plants.

Key words: Triticum aestivum L.; phytopathogenic fungi;
environmental factors; resistance to diseases.
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mwennna (7riticum L.) — ofHa U3 OCHOBHBIX KYJBTYD
MHPOBOTO PHIHKA 3€pHA, XapaKTepPHU3YyIOIasics BbICO-
KOM 3KOJIOTMYECKON IIAaCTUYHOCTBIO M 3aHUMAIOIIast
rromas 218,6 mutn ra (Phillips, Norton, 2012). ITo nanHbM
C.H. Borocmnosckoro (2008), B Poccuiickoit @eneparun Ha
HuILEeBble Henu pacxoxyercs 17,5-18,0 MiaH T 3epHa, Ha ce-
MeHa — 11-12 miH T, Ha KOpM CKOTY U nTuLe — 36—40 MIH T.
ITpu 3TOM €3KeTOoIHBIE MUPOBBIE ITOTEPH yPOsKasi 3epHa IIIIe-
HUIIBI OT TPUOHBIX Ooye3Hel B cpemHeM cocTaBisiioT 20 %
(Konbec u ap., 2006; I'eneTnueckue oCcHOBSI. .., 2008). IIpu-
MEHEHHE XUMHUYECKHUX CPECTB 3aIUTHI CEJIbCKOXO03SHCTBEH-
HBIX PacTEHUH B arporeHo03ax MPUBOAUT K HAKOIIJICHHIO
MECTUIM/IOB B LEMSX MUTAHHUS U TIOSBICHUIO TOJIEPAHTHBIX
thopm puronarorenos. [ToaTromy ocoboe 3HadeHNE B 00ecTIe-
YeHUH HACEJICHNs CTPaHbl 0e30MacHON U Ka4eCTBEHHOMN IPO-
JyKIMeH, a TaKKe B HAIIPaBJICHHOM Pa3BUTUH IKOJIOTHUECKU
OPHEHTHPOBAHHOTO CEILCKOTO XO3iHCTBAa MMEET CO3aHHE
COpPTOB U BbIAEICHNE (HOpM, 00JIAAAIONINX ICHETHYECKOH
YCTOWYMBOCTBIO K HEOJIAronpHsTHHIM OMOTHYECKUM CTpEC-
copam (Maxkaposa, 2012; Hypuesa, Ucaes, 2013; [Tapmrommus,
2013). YckopeHHIO CeNeKIIMOHHOTO MPOoLiecca, HalpaBIeHHO-
T'0 Ha BBISIBJICHHE JIOHOPOB YCTOMYMBOCTH K (DUTOIIATOTCHHBIM
rpudam, MOKET CIIOCOOCTBOBATH SKOJIOTHUECKOE HCIIBITAHNE
0TOOpaHHOTO MarepHraja B CYIIECTBEHHO PA3JIMYHBIX yCIIO-
BUSIX CpEJIbl.
Lens nccnenoBanus — U3y4eHHE yCTOHINBOCTH THOPHUIOB
(F4, F5) ApoBoii MATKOM IIIEHUIBI K OCHOBHBIM TPHOHBIM
0O0JIE3HSIM B PA3JINYHbIX TOYBEHHO-KJIMMATHYECKHUX YCIIOBHUSIX.

Matepwuanbl n metogbl

OOBEKTBI UCCIIEIOBAHUSI — PACTEHUS YEThIPEX 'MOPUIHBIX
xomOunauwmii (F,, F5) spoBoii msrkoii muennupr: @ Cara x
&'Cxonr 1, QCarax @iorecuenc 70, QHybrid x 3 Trorec-
enc 70 u QCara x A&'Cxonr 3. Tubpusl momyuens: B 2009 .
C HCTIOJIb30BAaHUEM MOJEIH HEMOIHBIX AUAIETBHBIX CKpe-
muBanui (Griffing, 1956a, b) MeTogoM NpUHYANTETHHOTO
ombuteHus (JJopodees u ap., 1990) Ha 3KkcrepuUMEHTAb-
HOM ydacTke Omoctanumu «O3epo Kyuak» TroMeHCKOro
TOCyAapCTBEHHOTO YHUBepcHuTeTa. Popurenbckue (opmbl
MIPEJ/ICTABICHBI MATHIO 00pa3laMi U3 MHUPOBON KOJUIEKLIUH
QUL «Bcepoccuiickuii HHCTUTYT T€HETUUYECKUX PECYPCOB
pactenuii um. H.M. BaBuiosa» (BUP): copra oreuecTBeHHOM
ceneknuu CkaHT 1 1 Cxant 3 (Poccus, TromeHckast 0051acTb,
var. lutescens), copra HHOCTpaHHO# ceneknuu Cara (Mekcu-
Ka, var. erythrospermum) u Jltorecuienc 70 (Kazaxcran, var.
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lutescens), a Taxke KOHCTAHTHBIH THOpH] (0003HAUEH Kak
Hybrid, Mexkcuxka, var. ferrugineum). CopTa, 0OTOOpaHHBIE
[0 pe3yJabTaraM MpeIBapUTEIbHOTO M3y4YeHHs B TioMeH-
CKOM omopHoM nyHkre BUP, pasznuuanuce 1o mposiBICHUIO
CEJIEKIMOHHO LIEHHBIX NMPU3HAKOB (MIPOJOIKUTEIBLHOCTD
BEreTallOHHOI0 NEPUOa, BBICOTA PACTEHHUH, yCTOHUNBOCTD
K MOJIETaHMI0, O0JIe3HSAM, 3epHOBas MPOAYKTUBHOCTE). Mek-
cukanckwii copt Cara, mo naaaeiM GRIS (Genetic Resources
Information System for Wheat and Triticale), siBistercst Ho-
CUTEJIeM T'eHa YCTOMYUBOCTH L7/ 3 B «yCTOWYMBOMY aJlIeib-
HOM cocTosiHuU. [lo pesynpraraMm MHOrOJETHEH OLEHKU B
TromeHnckom onopHoMm nyHkte BUP, ycToiiunBocTh copTOB
Cara n Hybrid k ¢uronaroreHHbIM rprdamM BapbUpoBalia OT
OY€Hb BBICOKOU /10 HU3KOM.

HVcnibITanue co3nanabIX THOPHUIOB POBOMIIHN B TPEX I'€0-
rpaduueckux myHkrax. [lepsoiii pacnionarancs B Poccun (Tro-
MEHCKasi 00/1aCTh, IKCIIEPUMEHTAIIBHBIN yUacTOK OMOCTaHINH
«O3epo Kyuax» TroMeHCKOro rocyiapCTBEHHOTO yHUBEPCHTE-
Ta), a iBa npyrux — B [epmannu (3emiist bagen-Bropremoepr,
AKCTIEPUMEHTAIBHBIN y4acTOK Banbmophckoit mkoms! i 3em-
15t Hroxnsist Cakconnst, onbrtHast crannust Waldhof). ITyHKTB
HCCIICIOBAaHUHM HAXOMMINCh HA 3HAYUTEIBHOM PACCTOSHUU
JPYT OT JpyTa U, CIIeI0BATENIBHO, Pa3JINIaINCh IO OCHOBHBIM
9KOJIOTO-TeoTpaduueckuM xapakrepuctukaMm (Punbeprep
u ap., 2014, 2015; bome u np., 2015).

3aKiasiKy TOJIEBBIX OIBITOB BO BCEX ITYHKTaX HCCIENO-
BaHUI MPOBOAMIM MO €IUHON METOAMKE, COCTABICHHON Ha
OCHOBAaHMHU METOIMYECKUX YKa3zaHuil Beepoccuiickoro HUN
pactenueBonacTBa uM. H.J. BaBunosa (I'paxgannHoBa u jp.,
1987) u B.A. locniexosa (1985). PacTenus BolpauBain Ha
JENSHKAX TUIONMIAAbI0 1 M2, KONUYECTBO BBICESHHBIX CEMSH
600 mT., Mexaypsaaps 15 cMm, mryOuHa moceBa 5—6 cM, To-
BTOPHOCTb OIIBITA YEThIPEXKpaTHasl.

s u3ydeHuss yCTOWYMBOCTU OOPa3I[OB K JIMCTOBBIM
TpUOHBIM O0NE3HAM (My9IHHUCTAs poca, Oypast TUCTOBAs PIKaB-
YMHA U TSITHUCTOCTH) UCTIONb30BAJIM KOMIUIEKCHBIH CIIOCc00
OILIGHKH. B TOJIeBBIX YCIIOBHSIX HAa €CTECTBEHHOM HH(QEK-
IIMOHHOM (JOHE B TE€UEHME BCETO BETeTALHOHHOTO IEPHOIA
(c TIOsIBIIEHHMS TIEPBBIX CHMITOMOB 3200JIEBaHUS /IO YCHIXaHUS
JIUCTHEB) MO METOAWYECKUM ykazanusm (Ipunienko u ap.,
2005) onpexernsinm: pacnpocTpaHeHHOCTS (P, %), HHIEKC pas-
BUTHS 3a00neBanus (R, %) 1 cTeneHb NOpaKeHHs paCTCHHH.
YeToiuMBOCTh 00pa3IOB MIICHUIBI K OOJE3HSIM ONpeess-
T 10 TIKaje: | — oueHb HU3Kas; 3 — HU3Kas;, 5 — CPeIHsis;
7 — BBICOKas; 9 — oueHb BbICOKast (MeKayHapoaHbIH Kiac-
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[napoTepmuyeckme ycinoBmuA B SKOAOrMYECKNX MYHKTax UccnefoBaHnm
Moka3atenb Mecsay MyHKT nccnepoBaHnii
OK ................................................. W SWH .........................................
2013.- ................ 2 014r ................ 2 013r ................ 2 014r ................ 2 013r ................ 2 014r ........

cpenH e cy Toq Haﬂ ......................... A np enb ................... R e 1 1,00 .................. ]2150 .................. 3 ,30 .................... 11,30 ..........

TemnepaTypa Bo3ayXa, °C Ma.;. ......................... 9 70 .................... 1290 .................. 12’70 .................. 1380 .................. ”90 .................. 1940 ..........

|/||0Hb ....................... 17,30 .................. 16 60 .................. ]7,90 .................. 16,70 .................. 15[70 .................. 16,00 ..........

V“O"b ....................... 1910 .................. 14 70 .................. 2 290 .................. 2 010 .................. 1970 .................. 1810 ..........

AB,-yCT ..................... 17,20 .................. 1310 .................. 2 0’60 .................. 15,40 .................. 1 8,70 .................. 1 6’70 ..........
CeHm6pb ................ 1020 .................. 8 50 .................... S R
B ce ro ....................... 7 3,50 .................. 7 080 .................. 3 5,10 .................. 7 3,50 .................. 7 4,30 .................. 8 2’00 ..........

K onquCTBoocanK OB’ MM ........... A np em, ................... S e 4 6’90 .................. 9 6’80 .................. 2 3’00 .................. 5 4’00 ..........

M a.;. ......................... 6 3,40 .................. 6 090 .................. 144,50 ................ 7 9,40 .................. 6 1'30 .................. 109’00 ........

|/|,0Hb4,10 .................... 2 550 .................. 4 1180 .................. 4 4’6042120 .................. 8 3’50 ..........

|/|,0m, ....................... 126’70 ................ 122 40 ................ 168,00 ................ 2 56'30 ................ 15'40 .................. 175’00 ........

ABryCT ..................... 3 7,60 .................. 3 7 80 .................. ]29190 ................ 192170 ................ 7 2110 .................. 108’10 ........
CeHmepb ................ 3 630 .................. 2 480 .................. S P S
B ce ro ....................... 2 63,10 ................ 2 71’40 ................ 5 31, 10 ................ 6 69,30 ................ 2 14100 ................ 5 29’60 ........
rTK ................................................................................ 119 .................... 123 .................... 2 31 ..................... 2 59 .................... 0 64 .................... 2 02 ............
cpenH e e 3 H aq eHmerTK .............................................. 1’21 ................................................ 2 ’50 ............................................... 1 ,33 .......................................

Mpumeuanune. OK - 6roctaHuuma «O3epo Kyuak»; WS — sKkcneprmeHTanbHbIi yuacTok Banbgopdckon wkonbl; WH — onbitHas ctaHuua Waldhof.

cudukarop..., 1984). neHTrdurannio maroreHoB 1mo Mop-
(honornueckum npusHakam (Metozsl. . ., 1982) BemonHsH ¢
[IOMOUIBK) MUKPOCKOIIMYECKOM TEXHUKH U BJIAYKHOU KaMEPbI
B 1a00opaTopul OMOTEXHOJOTHUECKUX W MHUKPOOHOIOTHYE-
CKHUX Hcclen0BaHuil Kadenpbl O0TaHUKN, OMOTEXHOJIOTHU U
nanamadrHoit apxurektypsl MHcTUTYTa Ononoruu Trom['Y
(ITomkoBa u ap., 2005).

B kauecTBe CTaHAAPTOB B3ATHI COPTa MATKOM SPOBOH ITIIIe-
HUILIBI, JONYIICHHbIE K MCIIOJIb30BAHHUIO B KAXKJIOM IYHKTE
uccnenoBannii: Poccust, Tiomerckas o6macts — HoBocubup-
ckas 15, Upruna; I'epmanus, 3emist banen-BropremGepr —
Ashby, Scirocco; I'epmanus, 3emist Hukasist CakcoHust —
Eminent, Granus.

I'mppoTepMudeckue ycmoBus B TOAbI uecnemoBanmid (2013—
2014) B reorpaduyecKkux MyHKTaX ObLIA KOHTPACTHBIMU
(cm. Tabmuiy). Tak, mpu olleHKe YpPOBHS BiIaroo0OecnedeH-
HOCTH TEPPUTOPHH C HCIOIB30BAHUEM THAPOTEPMUIECKOTO
koa(duirenta [ T. CenstHuHOBA SKCIIEPUMEHTAIBHBIN y4a-
cTok Banbaopdckoii IIKOIIBI 110 yCpPEeAHEHHBIM JAHHBIM 32 J1Ba
BETCTAllMOHHBIX TEPHOJa XapaKTEPH30BaAJICS N30BITOUYHBIM
yBrnaxaenueM (I'TK = 2,50), a sxcriepuMeHTaNbHBIE yUacT-
ku B 3anagHoit Cubupn u onsitHON ctanimn Waldhof 6bumi
ciabozacynuubive (I'TK 1,21 n 1,33 cooTBeTCTBEHHO).

OmnucaHue NOTOJHbIX YCIOBHI BBIIOIHEHO C HCIIOIb30Ba-
HHEM JaHHBIX O(UIMAIBHBIX HHTEPHET-PECYPCOB U METEO-
CTaHIINH, PACTIOIOKEHHON HEAAIEKO OT SKCIIEPUMEHTAIBHOTO
yuactka onbiTHOW cranunn Waldhof (IToroma u xnumar,
2014; Proplanta..., 2014). Pacyet 1 HHTEpIpETAIIHIO THAPO-
TepMuyeckoro koddduunenta ynaxuenus CelstHUHOBA
npoBouiIu 1o meroguueckum ykasanusm H.®D. benosa
u M. A. Cvuprosa (2006), ¢ yaeTom 1aThl Hadaaa i OKOHYAHUS
BETETALMOHHOTO TIEPHOJIa.

PesynbTaTbl n 06CyxaeHune

H.J. BaBunos (1918) HeogHOKpaTHO TOJYEPKUBAI, UTO BBE-
JICHHE B KYJIBTYPY COPTOB, IIOIyYEHHBIX B PE3YJIBTaTe CKPEIIH-
BaHUI UCXOTHBIX (POPM C Pa3IMIHOM CTENEHBI0 YCTOWYUBOCTH
K [IATOTCHAM, SIBJISICTCS HarOosiee 3PEKTUBHBIM CPEACTBOM
00pBOBI ¢ MHPEKITMOHHBIMHU 0O0JTE3HIMH (PyKaBIMHA, MyIHH-
cTas poca M MATHUCTOCTH). bonpiioe BHUMaHue OH /eI
M3YYEHHIO YCTOWYNBOCTH 3J1aKOB K OOJIE3HSIM B Pa3HBIX 3KOJIO-
ro-reorpadudeckux yciaoBusx. [To maenuro I.®. ['oBoposoit
(2011), mpoBeeHUE IKOTOTUIECKOTO UCTIBITAHHSI TI03BOJISICT
OLICHHUTH BOCIIPUUMYHBOCTH CO3JAHHOTO MaTepHaia K JpyruM
pacam IaTOTeHOB, TEM CaMbIM 3HAUMTEIFHO COKpPAIIash IPo-
JIOJDKUTENIBHOCTD CEJIEKIIMOHHOTO MpolLecca.

Ha teppurtopun I'epmanuu psig uccienosareneir (Hoff-
mann, Schmutterer, 1999; Mebrate et al., 2008; Miedaner,
Korzun, 2012) uaeHTHPHUIUPYIOT Y COPTOB MSATKOH ITIICHH-
I[bl TEHBI YCTOMYMBOCTU K BO30OYJHUTENISIM MYYHUCTOMW POCHI
(Pml, Pm3a, Pm3b, Pm3c, Pm5, Pm6, Pm9 1 uX KOMIUIEKCHI
Pm3d+4b) n 6ypoii pxxaBuunsl (Lr9, Lri8, Lr20, Lr21, Lr23
u Lr34). B 3anagnoii CuOMpU XOPOLIYIO 3aIIUTy SIPOBOM
MIIICHUIIBI OT pac Oypoil JTMCTOBOH prKaBUMHBI 0OeCIeynBa-
JU PoBeHWIbHEIC (Lr23 B xomOunanuu ¢ Lr2a, Lrl0, Lri6,
a taxoke Lr26 v Lr19) n Bo3pactusie (Lr13, Lr34, Lr35, Lr37
M0 OT/ENBHOCTH U B COYETAHUH C APYTMMH T€HAMH) TEHbI
ycroitunBoctH (Couanosa, Jlnxenko, 2013). ABTOpBI Takxe
YKa3bIBaIOT, YTO COPTA SPOBOM IMIIEHULBI MHOCTPAHHOH ce-
nexmym (CHIA, I'epmanus, Dctonus u 1lBenus) sBisroTes
HOCHTEJISIMU T€HOB ycToWuuBoCTH (Pm i, Pm2, Pm3d, Pm4b,
Pm5, Pm6+2, Pm9m) x pacupocTpaneHHbIM B 3anagHoi Cu-
O6mpu pacam MmyqHUCTOH pockl. [To muenuto E.U. T'ynsrsaeBoit
(2013), nanbonee 3(pPeKTUBHBIMH F€HAMH YCTOWYHBOCTH
10 OTHOLICHUIO K BO3OYAMUTEI0 Oypoil JINCTOBOW PIKaBUMHBI

leHeTMKa 1 cenekumna pacteHun
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YCTONUMBOCTD K NNCTOBBIM duTonaTtoreHam rubpuaHbix (F4, Fs)
bopm spoBoit Msarkon nwexmubl (Triticum aestivum L.)

TIIEHHUIIBI B OOIBIINHCTBE pernoHoB Poccun ocratorest Lr24,
Lr28, Lr29, Lr4l, Lr45 n Lr47.

Bo3HuKHOBEHNE M Pa3BUTHE MATOIOTHYECKOTO Iporiecca
MH(EKIMOHHBIX 3200JIeBAHUI PACTEHUI B TIOJIEBBIX YCIOBHUSX
OTIpeNeNsieTCss KOMIUIEKCOM a0MOTHYECKHUX (PaKTOPOB: CTe-
MIEHBIO YBIAKHEHHOCTH TEPPUTOPUH, €€ TeMIepaTypHbIMU
YCIOBHUAMHM M CBETOBOH sHeprueil (Uepemucuuos, 1973).
[TockombKy pacmpocTpaHeHHE (UTOMATOTEHHBIX TPHOOB B
3HAYUTENIFHON CTETICHH 3aBHCUT OT YCIJIOBHI OKpY)Karomiei
cpensl, GpuromaroreHHas akTUBHOCTb B reorpaduyeckux
IIyHKTax HaIIUX MCCJIEN0BAHMH Obllla HEOIMHAKOBA.

Tak, mopa:keHue My4HHUCTOI pocoii (Erysiphe graminis
DC.) rubpunusix (F,) ¢opm B BererannonHslii nepuon
2013 r. oTMedanock TOIbKO Ha ombITHOM ydyacTtke Waldhof.
PacripocTpaHeHHOCTh 60J1€3HH H3MeHnsuiack ot 15 (9 Cara x
&Cxonr 1) 10 50 % (QCara x S JTorecuenc 70, QHybrid x
& Morecuenc 70, QCara x 8 Cxant 3), MHACKC pa3BUTHSA
Gonesun — ot 5 (RCara x G'Cxonr 3) 1o 15 % (P Cara x 3 JTro-
tecueHc 70). Ha axkcniepuMeHTanbHbIX ydacTKax OMOCTaHIIMU
«O3epo Kyuax» 1 Bairsgopdckoii IIKOITB B paccMaTpUBaeMBIi
TIepHOJl CHMIITOMOB 00JIE3HH HE 0OHAPYKEHO.

B 2014 r. nopa’keHHbIe paCTEHUS BBISBICHBI BO BCEX IyH-
KTax uccienoBanus, MmakcumanbHas (100 %) pacmpoctpa-
HEHHOCTbH T1aTOTeHa — AMUPUTOTHS — OTMEUEeHA Ha DKCITIEPH-
MEeHTaJbHOM yuacTke Onoctanmuu «O3epo Kyuak». Unaexc
pa3BuTHs 3a00JIeBaHHUS MyYHUCTOH POCO y THOPHIOB 3/1€Ch
usmensiics ot 25 (QCarax dCxonr 1) 10 50 % (QCara x
3'Cxont 3). HanMeHbImas pacnpocTpaHeHHOCTh OONE3HH
B BereTaMoHHbld nepuon 2014 r. y rubpuaneix (Fs) Gpopm
ObuTa 3aperncTpUpoBaHa Ha SKCHEPUMEHTAIFHOM Y9acTKe
Banbopdekoit mkonst — ot 3 (@Carax 3 Ckonr 1) 10 10 %
(QHybrid x 3 JTiorecuenc 70). Ha pacrenusx ruGpuaHoii
xomGunamuu (QCarax GCkIHT 3) M CTAaHIAPTHBIX COPTOB
MIPU3HAKOB MOpPaXXEHUs He 0OHapykeHo. Ha omnbITHOMN cTaH-
mun Waldhof B 2014 r. pacmpocTpaHeHHOCTH 3a00JeBaHUSA
MYYHHUCTas poca Bapbuposaia ot 10 (copra Granus, Eminent
u ru6pu QCara x 3Cxonr 1) 10 50 % (RHybrid x 3 JTorec-
rernc 70), uaaexc pazsutus 6one3nn — ot 0 (crargapt Eminent
u tu6pun QCarax 3Cxant 1) 10 30 % (PCara x 3 Jlrorec-
nenc 70) (puc. 1).

Hawnbonpmas pacupocTpaHeHHOCTh 3a00JeBaHUS OTMe-
YeHa B €1a003acyUIMBBIX U OYE€Hb 3aCYIUINBBIX YCIOBHUSX,
CJIOKMBIINXCSI HA SKCTIEPUMEHTAITLHOM y4acTKe OMOCTaHIIUH
«O3epo Kywax» B 2014 1. (I'TK = 1,23) 1 Ha OIBITHOH CTaH-
i Waldhof B 2013 . (I'TK = 0,64). Cymma ocaznkoB npu
temrieparype Boie 10 °C cocraBuna tam 197,4 u 101,9 mm
COOTBETCTBEHHO. [IpMUMHON aKTHBHOIO pacupoCTpaHEHUS
(uronarorena npu 1eUINTE BIATH MOIVIO CTaTh CHIDKEHHUE
Typropa B JUCThAX pacTeHUH miieHUnb! (YepeMUCHHOB,
1973). 2. Totiman (1954) ormedan, 9To mpopacTaHne KOHUIUN
E. graminis IpoucXoANT ¢ MaKCHMalIbHOM CKOPOCTBIO NP
HU3KHX Temmneparypax — oT 6—10 °C. B Hamux uccrnenona-
HUSX IEPUOIaM MaKCUMAJIBHOTO PACcIPOCTPAaHEHHsI TaTOTeHa
CIIOCOOCTBOBAJIO NMOHMKEHHUE TEMIIEPATYPhI MO CPAaBHEHHIO
CO CpeJIHUMU MHOTOJICTHUMH 3HQUSHUSIMH: Ha SKCTIEPUMEH-
TaJbHOM ydacTke 6moctannnu «O3epo Kyuax» —B 2014 1. B
ntone (Ha 0,5 °C) u ntone (1a 4,1 °C); Ha ONBITHON CTAaHINHU
Waldhof — B 2013 r. B mae (Ha 1,9 °C) u utone (ua 0,8 °C).

IMopasxkeHnue JucTbeB NATHUCTOCTSIMH B TOJIBI HCCIIENI0-
BaHUH BBISBICHO Ha DKCIIEPHUMEHTAIBHBIX ydacTKax OHo-
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crannuu «O3epo Kyuax» u Bansgpopdekoii mkosbl. Pacmpo-
CTPaHEHHOCTH JAHHOTO 3a0oseBaHus B 3amagHoit Cubupu B
2013 . y rubpunos Bapbuposana ot 3 (9QCarax 8 iorec-
uenc 70) 10 30 % (@Hybrid x JTiorectenc 70), y copros —
ot 3 (Granus) 1o 25 % (HoBocubupckas 15), 9To 3HAYUTENEHO
Hwke 10 cpaHenuto ¢ 2014 r.: or 5 (QCarax 8'Cxonr 3)
10 30 % (QCaraX(S\CmHT 1) u ot 5 (Scirocco) mo 100 %
(Ashby, Granus). CpenHsisi HHTEHCHBHOCTH MOpakeHUs (R)
y TuOpuoB B 00a roja Mccie0BaHUH M3MEHsIACh 3/1€Ch
or 5 (QCarax dCxonr 1, QCarax JJTorecuenc 70) 10 15 %
(QHybrid x @ JTrorecuenc 70 B 2013 1., QCarax 3 Cxout 3
B 2014 ).

Ha skcnieprMeHTanbHOM ydacTke Banbnopdcekoil mko-
JBI PACTIPOCTPAHEHHOCTH MATHUCTOCTEH B 2013 . m3me-
HsJIach y THOPUIOB OT 3 (QCara X (3\.HIOTGCIIGHC 70) mo
15 % (QCarax 3'Cxonr 3), y coproB ot 2 (Ashby) 10 15 %
(Scirocco); B 2014 . — y ru6puzaos ot 0 (RHybrid x 3 JTro-
tecuenc 70, @ Carax 3 Cront 3) 10 10 % (@ Cara x 3 JTrotec-
neHc 70), a y CTaHAapTHBIX COPTOB IMOKa3aTellb HE MPEBbI-
wan 10 %. [pu 3ToM rubpuaHbie koM6uHamun P Cara x
6\ Ck3HT 1 1 QCara X 6\ JTrorecuenc 70 B 00a roja ncciieoBa-
HUH Ha dKCIIEPUMEHTabHOM y4acTke B 3emiie banen-Brop-
TeMOepr XapaKTepH30BaIUCH OYEHB BBICOKOI YCTOMIMBOCTHIO
(Ryg13=35 %, Ryg14 =5 % 1 Ry5153=10 %, Ry, =5 % co-
orBercTBeHHO). Ha onbitHO# cranumu Waldhof npuznakos
MOPaKEHUs PACTEHUH MATHUCTOCTSIMU B 002 BETETAIMOHHBIX
neprosia He OTMeUeHo (puc. 2).

Wnentndukanns Bo30yauTesIel JIMCTOBBIX IATHUCTOCTEH
B 71a00PaTOPHBIX YCIOBHSIX Ha PACTUTEIHLHOM MarepHaie
13 MUKOJIOTHUECKOTO repOapusi METOJIOM BIXXHOW Kamepbl
MoKasaia, 4To B 000MX IyHKTaX HCCJIEIOBaHUU (dKCIepu-
MEHTalbHble yuacTku Onocranuuu «O3epo Kywsak» u Banb-
JopdcKoii IIKoITb!) BO30YIUTEISAMU SIBISUTUCE Alternaria spp.
u Helminthosporium spp. OcoO0eHHO Mo IBepKEHbI 3a00JICBa-
HUro ocrabnennsle pactenus (Hoffmann, Schmutterer, 1999).
Cremyer OTMETUTD, 4TO 3HAYUTEINIbHASI PACTIPOCTPAHEHHOCTh
[IaTOr€HOB 3apErMCTPUPOBAHA HA JINCTHSIX COPTOB HEMELIKOI
ceneknnu (Ashby n Granus) B 2014 . Ha SKCTIepUMEHTATb-
HOM yuacTke Omocranumu «O3epo Kyuax». Bozmoxno,
MOBBILICHHAs BOCHIPUMMYHUBOCTh PACTEHUH K 3a00JIEBAHUIO
CBsI3aHA C OJIATONPHUATHBIMU JUIsI TATOT€HOB MOTOIHBIMHU
YCIIOBUSIMH BETETAIIMOHHOTO MEPHO/IA U TCHOTUITMYCCKUMHU
0COOEHHOCTSIMH COPTOB.

MaxcuManbpHas pacnpoCcTPAHEHHOCTH Oypoii JIMCTOBOI
pKaBYMHBI HaOIfoamack Ha rnocesax ouocranmn «O3epo
Kyuak» B 2014 1. Kax y ru6punos (Fs), Tak 1 y COPTOB HaHHBIIH
nokasares Bapbuposan ot 10 (@ Cara x 3 JTiorecuenc 70,
QHybrid x JTrorecuenc 70; Ashby) 1o 100 % (QCara x
3\Crxomnr 3; HoBocubupckas 15, Upruna, Granus). Muanexc
pasBuTHs GonmesHu uzmensncs ot 5 (QCarax 3 JTotec-
uenc 70, QHybrid X 8 JIrorecuenc 70; Granus, Eminent) mo
25 % (QCarax 3Cxonr 3; Upruua). [IpuanHaMu BBICOKOI
AKTHBHOCTH TAaTOTeHa B BereTalMoHHBIN mepuon 2014 .
MOT CTaTh HEJIOCTATOK BIIaru B UtoHe (46,4 % OTHOCHUTEIHFHO
HOPMBI), YTO 3HAYUTEIHHO OCJIA0NIIO FOBEHUIIbHBIE PACTCHUS
MIIEHUIIBI, HO CIOCOOCTBOBAIIO JIYUIIIEMY PACIPOCTPAHEHUIO
ypenocriop.

B muoroneranx (2001-2012 rr) ucnerranusax T.C. Mapxke-
noBoi1 ¢ coasropamu (2013) mpu u3ydeHHUN OMOTOTHYECKUX
ocobenHocTeil Oypoit prkaBunHbl muieHunsl B Hmxaem Io-
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Puc. 1. PacnpocTtpaHeHHOCTb (%) MyuHucTOl pocbl (Erysiphe graminis DC. f. sp. tritici Em. Marchal) Ha nucTbax pacteHni rmbpugHbix (F4, Fs) popm n
COPTOB MATKOW APOBO MLIEHULbl B Pa3/INYHbIX 3KONOro-reorpaduyeckmnx ycaosuax.

3pecb 1 panee: OK - 6uocTaHyma «O3epo Kyuak»; WS — akcneprMeHTanbHblii y4acTok Banbgopdckoii wkonbl; WH — onbiTHas ctaHumsa Waldhof.
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Puc. 2. PacnpocTtpaHeHHOCTb (%) nAaTHWUCTOCTeN (Alternaria spp., Helminthosporium spp.) Ha INCTbAX pacTeHnii rmbpuaHbIx (F4, Fs) dopm n coptos
MAFKOI APOBOWA MILEHNLbI B Pa3NINUYHBIX IKONOTO-Teorpaduyeckmx yCrnoBumsx.

BOJDKbE B 3acylninBoM 2010 1. takxke Obuta ormedena 100 %
MOPa’KEHHOCTh BECEHHHX MTOCEBOB O3MMOM MIIIEHUIIBI B HIOTIE—
asrycre. [To muenuto D. Toitmana (1954) u H.A. Yepemucu-
HoBa (1973), B cyXy10 U BETPEHYIO MOTO/1y PACTIPOCTPAHEHUE
crop (puTONmaTOreHHBIX TPHOOB MTPOMCXOIANT OOJIee HHTEHCHB-
HO, YeM B TOXITHBY10. [IpopacTanue criop puTonaToreHHbsIx
IpUOOB B TAKUX YCIOBHSIX BO3MOXKHO 32 CYUET pa3iIMYHOMN
TUTPOCKONINYHOCTH CyOCTpara M KyTHKYJSPHOM, a Takke
YCTBHYHOW TPaHCIIMPALMH, BCIICIICTBHE YETO IIIOTHOCTD ITapa
B IIpUJICTalOMIEM K JIMCTHAM CJIO€ BO3JyXa HECKOJIBKO BBIIIEC,
4yeM B OKpy»karomieM npoctpanctse ([ofiman, 1954).

B I'epmanum 3a BpeMsi HCCIIEIOBAHUH 3aperucTpUpOBaHa
HEe3Ha4YMTEeJbHAs TOPAKEHHOCTh PACTEHUI MIIEHULIBI OYpoii
JIMCTOBOH p>kaBUMHOM. B cpenHeMm 3a 11Ba roja Ha SKCIEPH-
MEHTAJIBHOM yd4acTke Banb1opdckoil MKOIBI pacrpocTpa-

HEHHOCTh 3TOTO MaToreHa y TMOPHUIOB HE mpeBbimana 3 %
(QCara x @ CxonT 3), y copta Scirocco — 2,5 %. Ha onsiTHOM
yuactke Waldhof manHbIil moKa3arenb y THOPUIHBIX KOM-
6unanuit e npessiman 9 % (QCara x 3 orecuenc 70),
y ctaanapros — 2,5 % (puc. 3). B oboux myHKTax ruOpuab
XapaKTEePU30BAINCH BEICOKOW M OYEHB BBICOKOI YCTOWYNBO-
CTBIO (Ry153 9014 = 0-25 %).

Pasnmuanas peakuus rHOPHIHBIX GOPM M COPTOB IO OT-
HOIICHHUIO K PACCMOTPEHHBIM (PUTONATOTeHHBIM Ipudam
B KOHTPACTHBIX NPUPOJHO-KIMMATHYCCKUX YCIIOBUAX O6’I)HC—
HSETCS 0COOEHHOCTAMH a0HOTHYECKHUX (PaKTOPOB 1 TEHOTHITA
HCCIIEAYEeMOT0O MaTepuania.

ITo muenuto H.Im. Beapora (1984), Gonee KOMITJICKCHBIM
MOKa3aTeIeM YCTOMYHNBOCTH PACTEHUI K OMOTHYECKUM U
aOMOTHYECKUM CTpEeccopaM B TEUCHHE BCETO TIEpHo/ia OHTO-

leHeTuKa 1 cenekuma pacteHNn
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Puc. 3. PacnpocTtpaHeHHOCTb (%) 6ypoit nucToBoit pxkaBuvHbl (Puccinia recondita Rob. ex. Desm f. sp. tritici Eriks (=P, triticina Eriks.)) Ha nncTbax pac-
TeHWI rnbpuaHbIX (F4, Fs) popm 1 copToB MATKOM APOBON MLIEHNLbI B Pa3NINUYHbIX SKONOro-reorpaduyeckunx ycnoBusx.

TeHe3a SIBJIAETCS] BBDKUBAEMOCTh PACTEHUI, paccunTaHHas
KaK OTHOIIEHHE COXPAaHMBIINXCS K YOOpKEe pacTeHHH K BBI-
cesHHbIM cemeHaMm. B paGore FO.JI. I'yxxoBa ¢ coaBTopamu
(1999) sTOT MOKA3aTENB paccMaTPUBACTCS KaK OMOIOTHYIeCKast
YCTOWYMBOCTH pacTeHui, B pabote B.T. Bacbko (2004) — xax
ko3 dureHT amantanuu. [1o HAIMM TaHHBIM, B CPEIHEM
3a 2013-2014 rT. B reorpaduyuecKux MyHKTaX UCCICIOBAaHUN
JIOJSL PACTEHUH, COXPAHMBIIMXCS K KOHILY BETeTAI[IOHHOTO
Nepuoja, y TMOpPHUIOB M3MEHSUIACh B LHIMPOKUX IpeJeliax:
or 31,0 (RCarax @CxonT | — dKCTepUMeHTaIbHBIH ydac-
ToK Banpnopdckoit mkoner) no 73,8 % (QCara X 6\.]_[}0—
tecueHc 70 — onbiTHast cranuus Waldhof). st rubpuna
QCarax @ Jliorecuenc 70 oTMeuena B MyHKTax [epMaHHH
n Poccun 0OTHOCHTEBHO BBICOKAs BBDKHBAEMOCTh PACTCHUIA.
JlocTOBEpHOIT KOppesLUy MOPaKEHHOCTH HJICHTU(PHULIUPO-
BaHHBIMU (DPUTONATOTEHHBIMH I'PUOAMH C BBDKHBAEMOCTHIO
pacTeHuit He BBISIBICHO.

3aknioyeHune

Ananus ycroitunocty THOpuaHbIX popm (F, u Fy) x ocHoB-
HBIM (DUTOMATOTEHHBIM I'pUOAaM B KOHTPACTHBIX JKOJIOIO-
reorpa4ecKuX yCIOBHSAX ITO3BOJHI BBIICIUTH THOPHUIBI
C BBICOKOM yCTOHYMBOCTBIO:

K MyunucToii poce (E. graminis DC.)— QCara x §'Cxonr 1
u QCara x dJorecuenc 70;

K MATHUCTOCTSM (Alternaria spp. u Helminthosporium
spp.) — @Carax Cxonr 1, @Cara x 3 Jliorecuenc 70,
QHybrid x @ rorecnenc 70 u @ Cara x 3 Cxonr 3;

K Oypoii mucroBoii pxasuune (P, recondita Rob. ex. Desm f.
sp. tritici Eriks (= P. triticina Eriks.)) — @ Carax QCxonr 1,
QCara x dJTiorecuenc 70, QHybrid x JTrorecuenc 70 n
QCara x 3'Cxonr 3;

K KOMILIEKCHOMY BO3/I€HCTBUIO matorenos — P Cara x
&'Cxonr 1 n QCarax & Jliotecuenc 70.

B pe3synsrare paciinpeHHOT0 SKOJIOTHYESCKOTO HCIIBITAHHS
6bU1a BhIIETeHa THOpUIHAs koMbuHamus P Cara x S ioTec-
rerc 70, XxapakTepr30BaBIIasiCs HU3KOH BOCIPUUMYHUBOCTHIO
KO BCEM MICHTH()UIMPOBAHHBIM (PUTOIATOTCHHBIM IprUdam
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1 OTHOCHTENBHO BBICOKHM KOX(p(UIIMEHTAM aJalTalui B
JIByX reorpauiecKux MyHKTaxX [epMaHuu (IKCIECPUMCH-
TaJbHBIN y4acTOK Banb1opdckoil NIKOJIBI U OIBITHASL CTaH-
nust Waldhof).

[Monmy4yenubie ruOpHUIHBIC (POPMBI SBISTIOTCS [ICHHBIM MaTe-
pHUaIoM AJisl AN TUBHOM CeJIEKLIMN MATKOM SPOBO MILIEHULIBI.

KoH)NUKT nHtepecos
ABTOpBI 3asIBISIIOT 00 OTCYTCTBUHM KOH(IIMKTA HHTEPECOB.
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