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AKTya/nBHOCTb. []J151 32U ThI COPTOB MATKOU nuieHULbI (Triticum aestivum L.) OT p»KaBYMHHBIX 60J1e3HEeH aKTyaIbHO PaCIIn-
peHUe reHeTUYeCKOH 6a3bl CesIeKIUH 3a CUeT POJCTBEHHBIX BU/IOB.

MaTepuaJjibl 1 MeTOJIbl. MaTepHraaoM /sl UCCe,0BaHUH MOCAYKHIH 39 06pa31[oB SpOBOM MATKOH MIIEHUIIbI C UAeHTUPU-
LMPOBAaHHBIMU U HEU3BECTHBIMU reHaMH1 YCTOWYMBOCTHU K OypoH U cTe6s1eBoi pkaBunuHaM (Lr v Sr) BuzmoB pogoB Triticum L.
u Aegilops L. OLleHKy yCTOWYHUBOCTH 00pa3L[0B K PXKaBYMHHBIM 60J1e3HAM NpoBoAuau B 2020-2024 IT. B T0JIEBLIX YCIOBHUAX
3anagHoi Cubupu (r. OMCK) WM B 1abOPATOPHBIX YCIOBHUAX HA CTaAUH IPOPOCTKOB. [Ipu snuduToTnm 6ypoit U cTebieBon
pkaBUMHBI B 2024 . 06pa3iibl 0XapaKTEePHU30BaIU C IOMOIIbI0 MoKasaTesnel «[liomaab moa KpUBOH pasBUTHS 6OJI€3HU»
(ITKPB) u «Mupekc ycroduuBoctu» (UY).

Pe3ysbraThl M 3aKk/1109eHue. OCHOBHAs YacTh 06pas31ioB Oblja BBICOKOYCTOWYHBA K Oypoi U cTe61eBol prkaBurHaM B 2020-
2022 rr. Ha ¢one anudutornu 2024 r. BBICOKYI0 YCTOWYMBOCTb K JBYM 60JsIe3HSAM NposiBUIM o6pasubl Jyat’ (Lr9),
KS90WGRC10 (Lr39), nuuuu copra ‘Thatcher’ (Tc) c ugenTudunmpoBanusiMu renamu Lr18, Lr28, Lr35/5r39, Lr37/5r38, Lr50,
Lr51, ataxxe ‘Pavon’ (Lr47), TA5602 (Lr57), Allard 52-1-1-17-1 (x-45165), ‘Yektay 406’, AHK-40. K cTe61eBoil p>kaBurHe
6b11M ycroyuBsl TcLr21, TcLr22a, W2691 SR36TT1, ‘Buposka,, Allard 52-1-1-17-1, ‘Gouritz, ‘Livanjka’, W2691 SR37TT2,
‘Taptyc 598, Wb. 58633, Jltotecuienc 849-81, JI-592, ‘QnemenT 22 B o6pasnax Allard 52-1-1-17-1, ‘Gouritz’ u ‘Livanjka’ ¢ mo-
moubio [1l[P-ananusa naeHTudUIMpoBaH reH Sr36. YcToW4yuBbIe K 60JIe3HAM 06pa3lbl UMeJTH HU3KYI0 YPOXKAWHOCTh, 4TO
HeOoOXOAMMO YIUTHIBATh MPU UX UCII0JIb30BaHUH B CEJIEKIIMOHHBIX MPOrpaMMax.
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Background. Protection of bread wheat (Triticum aestivum L.) cultivars from rust diseases strongly requires expanding the
genetic base of breeding with relative species.

Materials and methods. The research material included 39 accessions of spring bread wheat with identified or unknown re-
sistance genes (Lr and Sr) against leaf and stem rusts transferred from Triticum spp. or Aegilops spp. The leaf and stem rust
development was estimated in 2020-2024 in the fields of Western Siberia (Omsk) and, at the seedling stage, under laboratory
conditions. Under rust epidemics in 2024, the accessions’ resistance was characterized using the indicators “Area Under the
Disease Progress Curve” (AUDPC) and “Resistance Index” (RI).

Results and conclusion. Most of the accessions were highly resistant to leaf and stem rusts in 2020-2022. Under the 2024
epidemics, the following accessions manifested high resistance to both diseases: ‘Duet’ (Lr9), KS9OWGRC10 (Lr39), the lines of
cv. ‘Thatcher’ (Tc) with identified genes Lr18, Lr28, Lr35/Sr39, Lr37/5r38, Lr50 and Lr51, as well as ‘Pavon’ (Lr47), TA5602
(Lr57), Allard 52-1-1-17-1 (k-45165), ‘Yektay 406’, and ANK-40. Resistance to stem rust was determined in TcLr21, TcLr22a,
W2691 SR36TT1, ‘Virovka), Allard 52-1-1-17-1, ‘Gouritz, ‘Livanjka, W2691 SR37TT2, ‘Gartus 598, Wb. 58633, Lutescens 849-
81, L-592, and ‘Element 22’. The Sr36 gene was identified in Allard 52-1-1-17-1, ‘Gouritz, and ‘Livanjka’ using a PCR analysis.
The resistant accessions had low grain yields, which must be taken into account when using them in breeding programs.
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BBeaeHue

Msrkas mwenuna (Triticum aestivumL.) oTHocuTcA
K YMCJIy BaXKHeHWIIUX BHUJOB, 00ecleyrBalOIUX NUTAaHUEM
HaceJleHHe IJIaHeThbl. B cBA3M € pocTOM HapojoHaceseHUs
HeoOX0AMMO MOBBIIIATE COOPBI 3€pHA 3a CYET yBeJUYeHUs
NOTeHIMaJbHON ypOXKallHOCTH COPTOB, a TaKKe CHMXKEHHUS
NOTepb OT aGUOTHYECKUX U OUOTHYEeCKUX PaKTOPOB Cpejibl
(Baker etal., 2020). ITo ouenke FAO (Food and Agriculture
Organization), Haubosiee BpeJOHOCHBIMH AJIsl pacTeHHe-
BO/ICTBA SIBJISIIOTCS 3aCyXU C 3KCTpeMaslbHbIMU TeMIepaTy-
pamy, a Takxke 60s1e3HU pacTeHuid. Cpeju Bo36yauTenel 60-
Jle3Hell HauboJsiee OMACHBIMU NMPU3HAHBI P>KaBUMHHBIE PU-
6bl, OT/IMYalolIMecss GbICTPOM HM3MEHYMBOCTBIO M CIIOCO6-
HOCTBIO K MacCOBOMY Pa3MHOXXEHHUIO U TPaHCTpaHUYHBbIM/
TPaHCKOHTHUHEHTaJbHbIM MUrpanusm (FAO, 2021).

[MieHuny nopakaroT 3 BUAA pKaBYMHBL: 6ypas, cTebie-
Bas U xkesTtas (Bo3byautenu Puccinia triticina Erikss., P. gra-
minis f. sp. tritici Erikss. et Henn. u P, striiformis West. f. sp.
tritici Erikss., cooTBeTCcTBeHHO). P, triticina - Hau6oJee ma-
CTUYHBIN BU/J, U3 3TOr0 Habopa, KOTOPBIH MopakaeT MOCeBbI
BO BCex 3eMJleJleJIbieCKHUX 30Hax Mupa. Bypas prkaBuuHa
JloJITOe BpeMsl pery/IsipHO pa3BHBasIach Ha ITOCeBax MIIeHU-
IIbl B 3ePHOBBIX peruoHax Poccuu, Ho B mocjie/jHUe AeCATH-
JleTUsl OTMeueHa Jenpeccust 6o/1e3Hu. PazaBuTue crtebeBoit
p’KaBYMHBI BO BTOPOH mosioBUHe XX B. ObLIO OrpaHUYeHO
MaccoBbIM pPaclpoCTpaHeHUEM B perHoHaX MUpa COPTOB, 3a-
LU[UIIEHHBIX TeHOM Sr31 oT Secale cereale L. OgHako mocie
MOsIBJIEHUSI BUPYJIeHTHOU K Sr31 reny packl Ug99 6oJie3Hb
pacnpocTpaHuIack B cTpaHax Adpuku, BianxHero Boctoka
u EBponbl (Patpour et al,, 2022). Ha Tepputopuu Poccuu no-
cJle JJINTeJIbHOM JlepeccUy BCIBbILIKK CTe61eBOM prkaBUM-
HbI oTMedeHbl B [ToBoskbe B 2013-2014 rr. u B 3amagHou
Cubupu B 2015 1. [To3:xe 60Jie3Hb PETYISPHO MOpaKasa Mmo-
CeBbl B pa3HbIX peruoHax cTpanbl (Baranova etal, 2023).
H3yyeHune mnonynasiiuoHHOro cocrtaBa Puccinia triticina
u P. graminis f. sp. tritici nokasaso, 4T0 Ha OGLUUPHOU Teppu-
Topuu PP cymecTByIOT eBponeickie U a3uaTCKUe MOMyJis-
LIUH, pa3/IMyaoLiecs N0 BUPYJEeHTHOCTH U MOJIEKY/ISIPHBIM
MapKepaM. 3anaHOCHUOHUPCKHUe U ceBepoKa3aXCTaHCKHe MO-
Ny/SLMAHA NaTOTeHOB MUMEIT BbICOKUHM KO3)PUIUEHT CXOA-
CTBa U OTJIMYAIOTCA 60JIbIIMM Hab6OPOM reHOB BUPYJIEHTHO-
CTH, N0 CpaBHeHHUIO ¢ eBponelckumu (Gultyaeva etal., 2018,
2023; Skolotneva et al., 2023).

B HacTos1ee BpeMa U3BeCTHO 0K0J10 COTHU reHoB U OTL-
sokycoB (Quantitative Trait Loci, QTLS) ycToiunuBOCTH miie-
HULIBI K 6ypoil u cTe6seBoil pxkaByuHaMm (Mclntosh etal,
2018). OpHako 6GoJsibliasi 4aCcTh U3 HUX Oblia MpeojoJieHa
pKaBUMHHBIMU IprbGaMu uau ManodpdektTuBHa. [s ycTou-
YUBOT'0 3€pHOBOr0 NPOU3BOACTBA HEOOXOJUMO PaCLIMPATb
crneKTp 3¢ PeKTUBHBIX FeHOB YCTOMYMBOCTH B COPTAax IMIlle-
Huubl. [locne pa3paboTKu MeTOA0B MeXBHUJOBOH U MeX-
poznoBo# (OTAaEHHOM) TMOPUAM3ALUU B T€HOM MIIEHUIbI
nepeHecau 60JbIIONH HA6Op FeHOB YCTOWYMBOCTU K I'PUO-
HbIM 60J1€3HSIM OT BU/J0B ceMelicTBa Poaceae Barnh. OcHoB-
HbIMU JIOHOPAMU FeHOB YCTOMUYUBOCTH MOCAY>KUJINA BUJbI
ponos Triticum L., Aegilops L. w Thinopyrum A.Love (King
etal.,, 2024; Plotnikova, Knaub, 2024). B cBsI3u ¢ aKTUBHBI-
MU MUKPO3BOJIIOLIMOHHBIMU NPOLeCCAaMU B MOMyAALUAX Na-
TOTEHOB aKTyasibHa MH$opMaLus 06 YCTOUYUBOCTH 06pas-
LOB MATKOM MIIeHUIIbl C U3BECTHBIMU U HEeUJJeHTUPHULUPO-
BaHHBIMU T'eHaMH K P>KaBUMHHBIM 60JIe3HAM B Pas/IMYHBIX
peruoHax CTpaHbl.

Ileavio uccaedosaHull 661U MOHUTOPUHT YCTOHYUBO-
CTU K OYypo¥ M cTeGJieBOM pkaBYMHAM Habopa HUHTPO-
rpeccuBHbIX 06pa3uoB Triticum aestivum c reHeTuvec-

KUM MaTepuajoM BHUJOB ponoB Triticum u Aegilops
B 3anagHoi CUOGUPU U XapaKTepPUCTUKA UX XO3SUCTBEH-
HO LleHHBIX CBOMCTB.

MaTepnam,I U METOAbI

PacmumenvHblii Mamepuan

MaTepuasoM AJs UCCIeLOBaHUK cayxuau 39 obpas-
LlOB SIpOBOM MSATKOW MIUIEeHUIbl, BKJ4Yasg: 1) 23 uHTpoO-
rPeCCUBHBIX COPTA U JIMHUU PAa3JIMYHOTO MPOUCXOXKAeHUS
CreHeTU4YeCKHUM MaTepuasoM BUZIOB posioB Triticum u Aegi-
lops u3 kosekuuu BcepoccuicKOoro MHCTUTYTa FeHETH-
YyeCcKUX pecypcoB pacTteHuid umeHu H.W.BaBusiosa (BUP,
r. CankT-IleTepbypr); 2) 16 06pa3L0B C U3SBECTHBIMU U He-
UAeHTUOUIUPOBAHHBIMY T€HAMU YCTOUYHUBOCTU K 6ypoi
U cTeb6JIeBOM prkaBUMHAM OT TeX Ke POACTBEHHBIX BU/J0OB
(tabnuua). UaeHTUOUIIMPOBAHHBIE T'€Hbl YCTOWYUBOCTH
K Oypoll U cTe6G/ieBOM piKaBYMHAM HMeEJIU: JIMHUU COpTa
‘Thatcher’ (Tc) TcLr18 (T5BS.5BL-5G#1L), TcLr21 (1DL,1DS),
TcLr22a, TcLr28 (T4AS.4AL-7S#2S), TcLr35/Sr39 (2B/2SL-
2SS#2.2SL#2), TcLr37/5r38 (NS/2AS), TcLr44 (1B), TcLr51
(T1AS.1AL-1S#F7-12L-1AL); apyrue copta u suauu KS9OW-
GRC10 (Lr39 = Lr41) (2DS), ‘Pavon’ (Lr47) (7AS-7S#1S-
7AS.7AL), KS96WGRC36 (Lr50) (2BL), TA5602 (Lr57)
(5DL.5DS-T5MS¢); CI7778 (Sr9e) (6AL), W2691 SR36TT1
(8r36) (2BS), W2691 SR37TT2 (Sr37) (4BL), RL 6087 (Sr40)
(T2BL/2G#2S) (Mclntosh etal., 2018). I'ennbt Lr22a, Lr37
U Lr50 onpeJensiloOT BO3PAaCTHYI YCTOMYUBOCTb K 6ypoi
pkaBurHe (Adult Plant Resistance, APR). OcTasibHble r'eHbl
NpPOSABJISIIOTCA Ha BCeX CTaAMAX Pa3BUTUSA PACcTeHUH, BKIIIO-
yas npopoctku (All-Stage Resistance, ASR). B kayecTBe cTaH-
JIapTOB [iJis I0JIeBBIX SKCIIEPUMEHTOB UCII0/1b30BaIU COPTA
3amagHocubupckor cenekuuu: ‘Tlamsatu AsueBa’ (cpenHe-
panHuii), Zlysat’ (cpepgHecneblit), ‘AnemeHT 22’ (cpenHe-
no3aHui). CpegHeno3gHui copt ‘Cepebpucrtas’ CAy»KUJ UH-
JIMKaTOPOM BOCIIPUUMYHBOCTHU K 60JIE3HAM.

Iosesvle skcnepumerHmel

OmnbIThl TPOBOAUIM B I0XKHOU JiecocTenu 3anagHoi Cu-
6upu (r.Omck) B 2020-2024 rr. [loceB oCyLeCTB/ISIU 1O
napy Bo BTOpPOM MOJIOBUHE Masl Ha y4acTKe C JIyTOBO-YepHO-
3eMHBIM THUIIOM No4YBbL. O6paslbl BbICeBaIM Ha JeJIsTHKaX
mwiomaabilo 1 M? c HopMo#t BbiceBa 500 BCXOXKUX 3epeH/M?
B OJJHOKPAaTHOM MOBTOPHOCTU. B TeueHue ce30Ha MPOBOAUIN
y4eT MOoJIEBON BCx0oxKecTH 06pasuoB (B %) u deHosornye-
CKHe HabJII0JleHHs 10 O6LIeNPUHATBIM MeTOAUKaM. YG0pKy
OCYLIeCTBJISI/IM MeXaHU3UPOBAHHBIM CIIOCOGOM B CTafuu
MOJIHOM cresiocTH 3epHa. [lepesn y60opKoil 4acTb pacTeHUH
y6Upasyu BpyYHYIO AJs CTPYKTYPHOI0 aHa/u3a. AHaIu3 3J1e-
MEHTOB CTPYKTYpPbl ypoxasi MPOBOAWJIM IO CTaHAAPTHLIM
MeToAuKaM. [lo pesyjibTaTaM CTPYKTYpPHOTO aHajU3a BbI-
YUCJIAIW CpeJlHMe 3HAueHHUs ToKa3aTesled U OUIUOKY Cpej-
Hell (mpuBegeHsbl Ha puc. 3) (Dospekhov, 1985).

Yenosus nposedeHus nosieblx onblmos

[TorogHble yc10BUS B NIePUOJ, UCCIe0BaHUMN ObIIM KOH-
TpacTHbIMU. B 2020-2023 rr. nposiBUJIach XapaKTepHas JJis
pervoHa BeceHHe-paHHeJIETHsIS 3acyXa B IIepHo/j, C Mas 10
1epBylo N0J0BUHY HtoJisl. B 2021-2023 rr. HejoCcTaTOK ocaj-
KOB NPU NOBBILIEHHBIX TeMiepaTypaxX (Ha 3-10°C Bbiue
HOPMbI) OTMeYasIu B IEPUOJ, CO BTOPOU MTOJIOBUHBI UI0JIS 110
aBryct. B 2024 r. perysisspHO Bblllaia/ld yMepeHHble 0CaJKU
Ipu TeMIepaType, 6JM3KOH K CpeJHUM MHOTOJIETHUM 3Ha-
YeHHUsIM, HO B TpeTbel Jekafie Mas (BpeMs MoceBa) 3HA4U-
TeJIbHO CHU3W/IACh TeMnepaTypa. ['npoTepMmudeckuil kosd-
¢éunuent (TK) 3a mepuoj ¢ mMas mo aBryCT COCTAaBUJI:
B2020r.-0,6;82021r.-0,7;,820221.-0,9; B 2023 .- 0,8;
B 2024 1. -1,5.B coorBeTcTBUHU ¢ 'TK, cesonn1 2020 u 2021 1.
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XapaKTepu3ylTCa Kak o4eHb 3acyunuBble, 2022 u 2023 1. -
3acyuuinBble, @ 2024 1. - BJQXKHbIH.

Oyenka pazeumusi 60.1e3Hell

YdeTsl pa3BuTHUsA 60Jie3HEH B M0Jle IPOBOAUJIU B JJUHA-
MHUKe C 7-CyTOYHBbIM MHTEpPBaJOM MeXJy HabJIIofeHUSIMMU.
Peakuuio pacTeHUI Ha pa3BUTHe GYpOH pKaBUMHBI OL€HU-
Ba/Iu MO 5-6a/bHOU 1iKase: 0 - UMMyHUTeET (6€e3 MycTya);
1 1 2 - mycTy/bl MeJIKOT'O UJIK CPeIHETO pa3Mepa, OKPY>KeH-
Hble 30HAMHU HeKpo3a; 3 - cpefiHUe U KPYNHble NyCTYJIbI,
OKpY»KeHHble 30HaMU XJIOp03a; 4 — KpyNHble CJUBaIOLINecs
nyctysabl (Mains, Jackson, 1926). Peakyuio Ha HopakeHue
cTe6s1eBOM pP>KaBUMHOM B I0JIe ONpeAesIsaav Mo LIKale, NpU-
HATOU B MexaAyHapoaHoM neHTpe CIMMYT: R - UMMyHUTET,
6e3 nyctysa; MR - Mesikue nycTy/ibl ¢ 30HaMU HeKpo3a; MS -
Cpe/iHMe U KpYTNHble MYyCTY/Ibl, OKPY>KEHHbIE 30HOH XJ1I0p033;
S - KpynHble caxBaloIIMecs MyCTy bl JlONOJHUTENbHO Pas-
BUTHE OYpOU U cTeb1eBOM PrKaBYMHbBI OLEHUBAJIH 110 CTele-
HU nopaxeHus (B %) (Koyshibaev, 2018). B cBs3u ¢ oTcyT-
cTBUEeM 6oJie3Hel Ha oceBax, B 2022 r. 6bly1a MpOBeieHa Ja-
6opaTopHasl OljeHKa peaKLMH 06pasloB Ha 3apaxkeHue 6y-
po¥ pxkaBYrHOM, a B 2022 1 2023 1. - cTe6J1eBOH P>KaBYMHOM.
OneHKy NpoBoAUIM Ha 10-cyTOUHBIX TPOPOCTKAX, AJIs 3apa-
JKEHHS MCII0/Ib30BaIU 06pasLbl YpeAUHUOCIOP MOMyAsaLui
Puccinia triticina u P. graminis f. sp. tritici, cobpaHHbIX oce-
HbI0O Ha O3MMBbIX COpPTax NIIeHULbl. Peakiyio pacTeHUH Ha
HHOKyJssnuto P, triticina u P. graminis f. sp. tritici oueHuBaau
no 5-6a/bHbIM LiKaiaM (Mains, Jackson, 1926; Stackman
etal, 1962, cooTrBeTcTBeHHO). Peaknuu «0-2» cuuTa u
YCTOWYUBBIMY, «3-4» — BOCIPUUMUYHBBIMHU.

[l onipeiesieHUst 0ocO6eHHOCTeH B3auMo/iecTBUS Mille-
HULBI C MONYJALUSAMHU DPXXaBUMHHBIX MaTOTEHOB IO pe-
3y/JbTaTaM JAUHAaMHU4YeCKUX OLleHOK mopakeHus (B %)
B 2024 r. 6blIM NOCTPOEHbI rpadUKU pa3BUTHUS OOJie3HEN
Y BbIUMCJIEHbI OKa3aTen ! «IlomaAb Noj KpUBOM pa3BUTHSA
6osie3Hu» (I[IKPB) u «Mupaekc ycroituuoctu» (UY). IIKPB
(B yc0BHBIX eMHUIAX) BblYKCIsIN 1o dopmysie (Kovalen-
ko etal,, 2012):

IMKPB = 0,5-(x, +x,)(t,-t) +..0,5:(x_, +x )-(t -t ),

TZie X, - IopaXKeHWe NpU IepBoM ydeTe, %; X, - Topae-
HMe IIPY BTOPOM y4eTe, %; X - MOpa)keHHe NPy Moc/aeJHeM
ydere; (t, - t,) - KOJMYECTBO AHEH MeX/y BTOPLIM U IIEPBbIM
ydetoM; (t -t ) - KOJMYECTBO JHEeH MexJy IOCIeJHUM
Y NpeJocjeJHUM y4eTOM; N — KOJIUYeCTBO yYeTOB.

HY k 3abosieBaHUAM onpefeisiiu Kak oTHoweHue [IKPB
KOHKpeTHOro o6pasna k MmakcumaubHol [IKPB B onbiTe. Ha
ocHoBaHuM WY o06pasubl KjaccUPULUpPOBAIU IO YPOBHIO
ycrortuuBoctu: 0-10 - oyenb Bbicokui; 0,11-0,35 - BbICO-
kuii; 0,36-0,65 - cpepnuii; 0,66-0,80 - HU3KMIA; > 0,80 - Boc-
npuuMuuBbii (Kovalenko et al,, 2012).

MonekyasipHo-2eHemuyeckull aHaau3 u goumonamo.ioau-
yeckutl mecm

[IpucyTcTBUe reHa Sr36 B 06pasuax, UMEKLIUX B POJ0O-
cnoBHoU BUp Triticum timopheevii, onpejesiii c NpuMeHe-
HHEM MHUKpPOCATE/UIMTHOTO Mapkepa Xstm773 u duTtomna-
TOJIOTUYECKOTO TecTa. /Il MOJIEKYJSIPHOTO aHa/u3a Hc-
noJb30Bau napy npaiimepos STM773-2F (5’-ATGGTTTGTG
TTGTGTGTAGG-3") u STM773-2R (5’-AAACGCCCCAACCACCT
CTCTC-3’) (https://maswheat.ucdavis.edu/protocols/Sr36).
JHK pacTeHnuit Belens/11 ¢ IOMOLIbI0 MOAUPUIUPOBAHHO-
ro Metoza 3kcrpakyuu CTAB (mofgpo6HO omucaH B CTaTbe
Skolotneva et al.,, 2020). B 13 MkJ1 peakJUOHHOU cMecH, co-
crosilet u3 6,5 mMra SE-BydepAS (Ammonium Sulfate),
dNTPs (0,2 MM kaxfgoro), npaiimMepoB (0,5 MKM kaxzoro),
1 e. a. Taq IHK nonumepassl (SibEnzyme) u crepuibHoi fe-

HOHU3UPOBAHHOU BOAbI (0O KOHEYHOro 06beMa), KOHLEH-
Tpayus JHK maTpunel coctasisaa 30-35 ur/mkJ. [ILP-am-
MIMPUKaALUI0 BbINOJHAIM Ha npubope BioRad T100 (Bio-
Rad, CIIA). Oxur npaiimepoB STM773-2F /R ocywecTBasiiu
npu 64-57-55°C. [leTeKyui MNPOAYKTOB aMIIMUKALUU
NPOBOJMJIY B 2-NIPOLIeHTHOM arapo3HoM reJie, pa3Mep ¢par-
MEHTOB OLeHUBAJIU C oMol b0 Mapkepa Step 50 plus («buo-
JIabMUKC»). B kauecTBe N0JI0KUTEbHOTO KOHTPOJISI HCHOJIb-
30Ba/v JIMHUIO c reHOM Sr36 (CI12632)/8*LMPG. [asa du-
TONATOJIOTUYECKOT0 TeCTa UCN0/Ib30Bald MOHOMNYCTY/IbHbIE
u30JThl P. graminis f. sp. tritici c reHaMU aBUPYJIEHTHOCTH /
BUPYJEHTHOCTH K Sr36 (Vir36/vir36) us xosiekyuu Jabopa-
TOPUHU MOJIEKY/IIPHON UTONATO0TMK MHCTUTYTA LIUTOJIO0-
ruu u redHetuku (MLOul' CO PAH). Tect nmpoBoAuIM Ha
10-cyTOYHBIX IPOPOCTKAX C COO/IIOAEHUEM MeXYHAPOAHbBIX
MPOTOKOJIOB ZJ1s pa6OThI € pkaBUMHHBIMU rpubamu (Skolot-
neva et al., 2020). PeakLiuo pacTeHU OLleHUBAJIU MO 1IKa-
se E. C. Stakman et al. (1962).

Pe3ysbTaThl

B ucciesoBaHue BKJIIOYeHbI 06pa3iibl pa3JIMYHOrO Mpo-
HCXOX/eHHsl, CO3laHHble Ha OCHOBe BUZAOB poAoB Triticum
u Aegilops. Cpeau atux BunoB T dicoccum Schrank ex Schu-
ebl,, T spelta L. u A. tauschii Coss. uMeJsii Cy6TeHOMBI, TOMOJIO-
ruyHble T.aestivum (BBA'A'DD). OctanbHble BUABI 1O Te-
HOMHOMY COCTaBY YaCTU4HO UJIU MOJIHOCTbIO OTJIUYAJIUCh OT
T aestivum (Ta6snua). MOHUTOPUHT pPa3BUTHUS 6oJie3HeH
MPOBOJIUJIM HA eCTeCTBEHHOM UHPEKIIMOHHOM QOHe B epu-
on, 2020-2024 rr. IloroaHble yclI0BUSI OKas3aJlUd CUJIbHOE
BJMsSIHHE Ha MOpakeHHWe MUIeHULbl Gosie3HAMHU. B 2020
u 2022 r. uccienyeMble 06pasibl CO3pesiy [0 Hayasia pa3Bu-
TUs O6ypoll pkaBuyuHblL, B 2021 u 2022 r. - g0 cTe6/1eBOH,
a B 2023 . pkaBYMHHbIe 60JIe3HU HA IOCeBaX He OTMeYeHbl.
Jlydmue ycloBUS /sl Pa3BUTHUS KOMIJIEKCa pXKaBYMHHBIX
60J1e3HeH CJIOXKUINCE B 2024 T.

B 3acyuuiuBom 2021 r. pa3BuTHe 6ypoil pKaBUMHBI Ha
noceBax 6bLJIO YMepeHHBIM, TP 3TOM BOCIPUMMYUBBIE COP-
Ta ‘[lamMsaTu AsueBa’ u ‘CepebGpuctas’ ObIIM MOPAXKEHBI [0
20-30% (cm. Tabsauny). He 6bL1u mopaxeHnsl copta /[lyat’
(Lr9), “Onement 22’ (Lr26/Sr31 + Sr35), aTakxe 06pa3ybl
C U3BECTHBIMHU FeHaMU YCTOMYMBOCTH K 6Ypoii U cTe61eBOM
pkaBunHaMm: Lr21, Lr28, Lr35/5r39, Lr39, Lr44, Lr47, Lr51,
Lr57, Sr9e, Sr36, Sr37, Sr40. Beicokyo ycTOHYMBOCTb (moOpa-
keHHe < 10%) mposiBuM JuHuA TcLr35/Sr39 v o6pasiubl
¢ APR-reHamu Lr22a, Lr37 v Lr50. Bosibiias yacTb 06pa3LoB
13 koJutekuuu BUP He nopasuiacek 6ypoit pxaBYMHOM, 3a UC-
katoyenueM ‘Dipka, BOT-3 u JlwotecueHnc 849-81 (mopaxe-
Hue 4 / 10%). B 2022 r. mpoBesiu 1abOpPaTOPHYIO OLEHKY
YCTOMYUBOCTU 06pasLoB K nony/asiuuu Puccinia triticina Ha
CTaiuM NPOPOCTKOB. Bocmpuumuusyto peakyuw (3-4 6a-
Ja) nposiBuau coprta ‘Tlamatu Asuesa), ‘Cepebpucras’, ‘Bu-
poBka, ‘Pycnaga), .BO. 3048/433, Wb. 59484, ‘Dipka’, BOT-3,
aTakxke o6pasubl ¢ APR-reHamu Lr22a, Lr37/Sr38, Lr50.
OcTasibHble 06pasubl U3 KoJieKuu BUP 6b11M ycTONYUBEI
(0-2 6anna).

Bo BnaxxHoM 2024 1. pa3BuUTHE GYpON prKaBUUHBI UMEJIO
anUPUTOTUHHBIN XapakTep. [lepBble CUMOTOMBI 60JIE3HU
OTMeueHbI B ¢paze «KosomeHue» 15 utois, a k 14 aBrycra mno-
pakeHHe GOJIBIIMHCTBA 06pasuoB gocturao 70-100% (cM.
Tabsuiy). Ha MHTeHCUBHOM MHPEKIIMOHHOM (OHE BBICOKYIO
yCcTOHYUBOCTB (mopakeHne 10%) NposiBUIN TOJBKO 06pas-
Lbl C TeHETHYECKUM MaTepuasoM poja Aegilops: TcLr28,
‘Pavon’ (Lr47), TcLr51 (ot A.speltoides Tausch); TA5602
(Lr57) u ‘Yektay 406’ (ot A. geniculata Roth); AHK-40 (A. biun-
cialis Vis.). B cpenneli crenenu (3-4 / 20-30%) 6bL1u nopa-
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Plotnikova L.Ya., Knaub V.V,, Zhanbolat T.M., Skolotneva E.S., Laprina Yu.V., Zuev E.V.

. 186 (3),2025 o

»KeHbl 06pasiubl ¢ reHaMu TcLr18 u KSO6WGRC36 (Lr50) (ot
Triticum timopheevii) v TcLr37/5r38 (ot Aegilops ventricosa
Tausch). BosblIMHCTBO 06pasloB, CO3/JAaHHBIX Cy4yacTHeM
Triticum dicoccum, T spelta, T araraticum Jakubz., T. timono-
vum Heslot et Ferrary u Aegilops tauschii, 66111 OpaXKeHbI
B cu/bHOM cTeneHu (4 /50-100%). B HaGope 06pa3ioB U3
koJssiekuuu BUP npucyTcTBoBasiu fBa o6pasua Allard 52-1-
1-17-1, pa3IM4HBIX O CBOMCTBAM; U3 HUX 6oJjiee YCTOWYHU-
BbIM ObLI K-45165.

Jlns moHMMaHUS 0COGEHHOCTEN MPOSIBJAEHUS YCTOWYHU-
BOCTHU 06pa3lioB BakKHY0 MHGOPMALUIO JAl0T rpadUKHU pas-
BUTHA 6osie3HeH, a Takxke nmokasatesu [IKPE u NY. [IKPE ot-
paxkaeT CKOpPOCTb U JJINTEJbHOCTb NOpPa)KeHUsl 06pasLoB
60J1e3Hb10. Y faeT BO3MOXXHOCTb OLIEHHUTb YCTOMYMBOCTb
KOHKpPEeTHOro 06pasla o CpaBHEHUIO C MAaKCUMaJ/bHO Mopa-
>KEHHBIM, C y4eTOM UHTEHCHUBHOCTH MH}EKIHOHHOTO (OoHa.
YBenuuenue [IKPE 1 MUY koppenupyeT ¢ noTepssMu ypoxas
3epHa nueHunb! (Kovalenko et al., 2012). CpeiHue 3HaYeHUS
[IKPB Habopa M3y4yeHHbIX 06pa310B MOKa3a/aH, YTO UHTEH-
CUBHOCTb NOpPaXKeHUsI OYpOH p>KaBYMHON Oblia 3HAYUTEJb-
Ho Bbllle, yeM crebsaeBoi ([IKPb=11563 u 316, cooTBeT-
CTBEHHO) (CM. Tab/HULy).

AHann3 rpaduKoB pasBUTUSA GYpoOH pkaBUYMHBI OKa3aJl
60JIblI0€e pa3HOO6pa3ue B3aUMOIeCTBUS 06pa3I0B C MOMY-
nsauueit Puccinia triticina (puc. 1, a). [lo juHaMuKe nopae-
HUs 06pasiibl pa3fie/IMINCh Ha HeCKoJIbKo rpynmn. Haubosee
paHoO U CTpeMUTeJbHO Oypasl pXaBUMHA pa3BUBa/lach Ha
copte ‘BupoBka, ee mnopaxeHue yepe3 14 cyT. AOCTHUIIO
100%, a IIKPB = 2455, u UY =1,0 6b1M MaKCUMaJabHbIMHU
B ONbITe (CM. TaGMLy U puc. 1, a, Tpek 6). Ha MHOrux 06pas-
1ax 6o/1e3Hb pa3BUBa/ach MeJJIeHHee, BKwovast: ‘Pyciaaa),
Allard 52-1-1-17-1 (x-49928) u B®T-3 (Tpek 5,7,22,30); ‘Ila-
MATH A3ueBa, ‘DnemenT 22, ‘Cepebpuctast, C1 7778 (Sr9e)
u Aap. (tpex 1,3,4,9,13,14, 18, 24, 26,27, 40); .LBO 3048/433
(Tpek 23). B coorBetrcTBUM c Y (0,68-0,79) mepevucsieH-
Hble 00pasLbl 6bIN KIacCUPULUPOBAHbI KaK HU3KOYCTOM-
yuBble. Ha o6pasuax TcLr21, TcLr22a, ‘Livjanka’, ‘Gouritz,
JlrotecueHc 849-81, JI-582 ¢ reHeTUYecKUM MaTepUaIOM
Aegilops tauschii, Triticum timopheevii u T timonovum pas-
BUTHe O6ypOi pkaBYMHBI Ha4aJI0Ch Ha 14 cyT. 03ke, HO pas-
BUBAJIOCh CTpeMUTeNbHO U JocTurio 100% k PuHanbHOU
oneHke (Tpek 10, 11, 25, 28, 29, 31, 36). 3a cueT 6oJjee
no3aHero nopaxkeHus ux [IKPB 6b11a Menbie, uno KUY = 0,55
3TH 06pa3iibl O6bLIM OTHECEHBI K CPeiHEYCTOMYUBBIM. B aTy
e rpynny (UMY = 0,45-0,49) Bouwnu TcLr44 u Wb. 58633, Ha
KOTOPBIX 60JIe3Hb NpOrpeccupoBasia MeJiJleHHHee WU CTa-
OUJIM3UPOBaJach B KOHIe Beretanuu (Tpeku 8 u 20).

Jlns o6pasnoB ¢ APR-reHaMu XxapaKTepHO 3aMe/JIeHHOe
pasBuTHe 60Jie3HU (slow rusting) npu BocpUUMYUBON pe-
akuuu pactenui (Plotnikova, Shtubey, 2012). B 2024 1. 2¢-
dexT slow rusting k 6ypoil pkaBUMHE B CUJIbHOW CTeNeHH!
nposiBuiics y o6pasuoB c APR-renamu Lr37 u Lr50 v ASR-
reHaMmu Lr18 v Lr35 (cm. puc. 1, a, Tpeku 15, 16 u 33, 43). 3a
cuet aToro [IKPE 66111 HU3KMMU, U 06pa3Libl OTHECU K BbI-
cokoycToruuBbiM (MY = 0,11-0,16). MeHee BblpaskeHHOE 3a-
MejiieHHe 60JIe3HU MPOsIBUIIOCH Ha obpasuax Allard 52-1-1-
17-1 (x-45165) u flyat’ (UY = 0,21 1 0,26 COOTBETCTBEHHO)
(Tpeku 21 u 2). Camyto BBICOKYI0 ycToH4yuBoCTh (MY = 0,05)
NpOSIBUJIM 06pasibl ¢ reHaMU BUJOB: Aegilops tauschii -
KS90WGRC10 (Lr39); A. speltoides - TcLr28,CS 2A/2M (Lr28),
‘Pavon’ (Lr47), TcLr51; A. geniculata - TA5602 (Lr57), ‘Yek-
tay 406’; A. biuncialis - AHK-40. Ha aTux o6pasuax ciaboe mno-
paxkeHHe NMPOSIBUJIOCH K KOHILy BeTreTaluy U 6bICTPO CTabu-
nusupoBanock (Tpek 12, 32, 34, 35,37, 38, 41, 42).

Cre6sieBas pkaBurHa B 2020 I. B cpeiHEN cTeneHu no-
pasuJia noceBbl, MaKCUMaJbHOe nopaxkeHue 50S nposiBUIN

o6pasubl ‘Tlamsatu AsueBa’, ‘Cepebpuctas’, ‘Dipka’, ‘Kalkee’,
B®T-3, Jlotecuenc 849-81, ‘Fenotipo 3’ (cM. Tabauwny).
Bricokyto yctoituuBocTb (OR-10MR-MS) nposiBuiu 06pasibl
CcreHeTU4YecKMM MatepuasoM: Aegilops tauschii - TcLr21,
TcLr22a, KS90WGRC10 (Lr39), k-65264; Triticum timo-
pheevii - TcLr18, KS96WGRC36 (Lr50), W2691 SR36TT1
(8r36), W2691 SR37TT2 (Sr37), Wb. 59484, Allard 52-1-1-
17-1 (x-49928), ‘Gouritz, ‘Livanjka’; Aegilops speltoides -
TcLr28, CS 2A/2M (Lr28), TcLr35/5r39, TcLr51; A. genicula-
ta - TA5602 (Lr57), ‘San Marino’, ‘Yektay 406’; A. biuncialis -
AHK-40; A.ventricosa - TcLr37/Sr38. Illpu nabopaTopHOU
oneHke B 2022 u 2023 r. 60Jib1lIast YaCTh 06Pa310B OKa3aaa
ycToluuByto peakuuto (0-2 6asnna), kpome coptoB ‘TlamsaTu
Azuena’, ‘Kalkee’ u BOT-3.

B 2024 r. nepBble CUMITOMbI CTe6JIEBOM prKaBYMHBI Ha
roceBax OTMeuyeHbl Ha JBe HeJlesIM I03Xe, yeM OypoH, -
29 uton1s1. UMMyHHBIe K 60JIe3HH 06paslibl BbISIBJIE€Hbl He
6bl1M. J/IMHAaMUKa pa3BUTHUA 60J1e3HU Ha U3yYeHHBIX 06pas-
Lax pasJynyasnace. [lopaxkenue obpasua BOT-3 pasBuBanoch
cTpeMuUTeNbHO (cM. puc. 1, 6, Tpek 30) u gocturio 80S k dpu-
HanbHoU oneHke ([IKPB =875, UY =1,0) (cm. Tabauny). Ha
o6pasnax Wb. 59484, ‘San Marino’ u ‘Fenotipo 3’ 60s1e3Hb
pa3BUBajlaCb Me/IJIEHHO B NepUOJ € 22 HI0Jisl 10 7 aBIyCTa,
HO 3aTeM B TeyeHUe 7 CyT. mopaxeHue coctaBuso 100S
(Tpek 19, 39 ,40). O6pa3ypbl Cc reHETUYECKUM MaTepuajoM
Triticum dicoccum (C1 7778 (Sr9e), T spelta (TcLr44 v JlroTec-
ueHc 393ae9-1) (tpek 5, 8, 9, 22, 27) uMenu ¢UHAIBHYIO
oneHKy 50S u nposiBUIN yMepeHHbIN addeKT slow rusting.

06pa3sipbl, UMeIINe B poAocJoBHOU Bubl T timopheevii
u T timonovum, U3y4aJy ¢ HOMOIIbIO MOJIEKY/ISIPHO-TeHeTH-
YeCcKOro Y GUTONATOJIOTHUYECKOTO aHa/JIM30B Ha MPHUCYT-
cTBUe reHa Sr36 (3ddekTUBEeH NPOTUB packl BO3GYAUTENS
cTebsieBoit pkaBunHbl Ug99). Ha JIHK-MaTpunax Tectupye-
MOT0 MaTepHasa PU UCNOIb30BaHUU MUKPOCATETTUTHOTO
Mapkepa STM773 nmosy4uau aMILIMKOHBI pasMepoM 155 mH
u 180 nH, cooTBeTCTBYOILUE a/l1easaM Sr36 ycToituuBoro (R)
Y BocnipuuMuuBoro (S) reHoruna. Annenb R B romosurore
BbIsIBJIEH ¥ 06pa3woB Allard 52-1-1-17-1 (k-45165), ‘Gouritz’
u ‘Livanjka’ (puc. 2, 06pasupl 5, 7 1 10 cOOTBETCTBEHHO). Pe-
3y/JIbTaThl MOJIEKYJSIPHO-T€HETUYECKOr0 aHa/lusa IOoJ-
TBEPAU/IN C MOMOUIbI0 PUTONATOJOTUYECKOTO TecTa C UC-
M0/1b30BaHUEM [IBYX U30JISITOB, HECYLIUX T'eHbl aBUPYJIEHT-
HOCTH WJIU BUPYJIEHTHOCTH K Sr36.

Ha o6pasnax RL6087 (5r40) u ‘Gowritz), npoucxoAsLuUx
ot T araraticum u T timopheevii, 607e3Hb Hayaja pa3BU-
BaTbCsl HA HeJeJII0 03e U CTabuIM31MpoBalach Ha MO3AHUX
aTanax (cM. puc. 2, 6, Tpek 20, 34; 1Y = 0,59). Ha psige o6pas-
LOB Pa3HOT0 NMPOUCXOXK/AEHUS CKOPOCTb Pa3BUTHS PrKaBUU-
Hbl GblJIa yMEPEHHOU, HO TPU GUHAIBHOH OLlEHKE JOCTUIJIA
50% (cM. puc. 2, 6, Tpek 5, 8, 9, 22, 27; KUY = 0,39). B rpynne
¢ duHanbHOM oueHkod 30S HabuwoJanack CTaOUIM3ALUSA
pa3BuTUsl 060Jie3HM Ha o6pasue k-65264 (tpek 13). Ha
OCTa/IbHBIX 06pasliax c TAaKOM ke OLleHKOW pa3BUTHe 60J1e3-
HU ObLJIO 3HAYUTENbHO 3aMefJieHo (Tpeku 20, 34 u 2, 3, 16,
21): Wb. 58633, ‘Pavon’ (Lr47), Ayst’ (Lr9), ‘Onement 22’
(Lr26/Sr31 + Sr35), Allard 52-1-117-1 (k-45165). O6pa3ubl
C UJeHTUOULMPOBAHHBIMY TI'eHaMHM YCTOHYUBOCTH Sr36
(W2691 SR36TT1, ‘Gouritz, ‘Livanjka’), Sr37 (W2691
SR37TT2), Sr38 (TcLr37/5r38) u Sr39 (TcLr35/5r39) umenu
cxopuble MY =0,18-0,19 ¥ OTHOCUIUCH K BBICOKOYCTONYU-
BbIM. AHaJIOTU4YHble [T0Ka3aTesu OblIN y 06pa3LioB pa3HOro
npoucxoxgenuss: KS9OWGRC10(Lr39), Taptyc 598’ JI-592,
TcLr28, ‘BupoBka, JltoTecueHc 849-81 (tpeku 18, 26, 32, 33,
36,43 16,12,17,28, 29, 31). O4yeHb BBICOKYIO YCTOHYHUBOCTb
(mopaxxenue 5MS, UY =0,07) npossBUIM 06pasLbl CreHe-
TUYeCKUM MatepuasoMm T timopheevii - TcLrl8; Aegilops
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Puc. 1. /luHaMuKa pa3BUTHA Gypoi p>kaBYMHBI (@) ¥ cTe6J1eBOM p>kaBYMHBI (6) Ha oGpa3Lax ApOBOM MATKOM
nieHunsl B 3anagHoi Cuoupu (r. Omck, 2024). O6pasusl: 1 - TlamaTtu Asuesa’; 2 - lysT’; 3 - ‘OneMeHT 22';
4 - ‘Cepebpucras’; 5 - C1 7778 (Sr9e); 6 - ‘BupoBka’; 7 - ‘Pycnaga’; 8 - TcLr44; 9 - Jlworecuenc 393ae9-1; 10 - TcLr21;
11 - TcLr22a; 12 - KS9OWGRC10 (Lr39); 13 - k-65264; 14 - RL6087 (Sr40); 15 - TcLr18; 16 - KS96WGRC36 (Lr50);
17 - W2691 SR36TT1; 18 - W2691 SR37TT2; 19 - Wb. 59484; 20 - Wb. 58633; 21 - Allard 52-1-1-17-1 (x-45165);

22 - Allard 52-1-1-17-1 (k-49928); 23 - 1.BO. 3048/433; 24 - ‘Kalkee’; 25 - ‘Gowritz’; 26 - TapTyc 598’; 27 - ‘Dipka’;
28 - ‘Livanjka’; 29 - ‘Gouritz’; 30 - BOT-3; 31 - JlrotecueHc 849-81; 32 - TcLr28; 33 - TcLr35/5r39; 34 - ‘Pavon’ (Lr47);
35 -TcLr51; 36 - J1-592; 37 - CS 2A/2M (Lr28); 38 - TA5602 (Lr57); 39 - ‘San Marino’; 40 - ‘Fenotipo 3’; 41 - ‘Yektay 406’;
42 - AHK-40; 43 - TcLr37/5r38

Fig. 1. Dynamics of the leaf rust (a) and stem rust (6) development on spring bread wheat accessions in Western
Siberia (Omsk, 2024). Accessions: 1 - ‘Pamyati Azieva’; 2 - ‘Duet’; 3 - ‘Element 22’; 4 - ‘Serebristaya’; 5 - CI 7778 (Sr9e);
6 - ‘Virovka’; 7 - ‘Ruslada’; 8 - TcLr44; 9 - Lutescence 393ae9-1; 10 - TcLr21; 11 - TcLr22a; 12 - KS90WGRC10 (Lr39);
13 - k-65264; 14 - RL6087 (Sr40); 15 - TcLr18; 16 - KS96WGRC36 (Lr50); 17 - W2691 SR36TT1; 18 - W2691 SR37TT2;
19 - Wb. 59484; 20 - Wb. 58633; 21 - Allard 52-1-1-17-1 (k-45165); 22 - Allard 52-1-1-17-1 (x-49928);

23 - 1.B0O.3048/433; 24 - ‘Kalkee’; 25 - ‘Gowritz’; 26 - ‘Gartus 598’; 27 - ‘Dipka’; 28 - ‘Livanjka’; 29 - ‘Gouritz’;
30 - VFT-3; 31 - Lutescence 849-81; 32 - TcLr28; 33 - TcLr35/5r39; 34 - ‘Pavon’ (Lr47); 35 - TcLr51;
36 - L-592;37 - CS 2A/2M (Lr28); 38 - TA5602 (Lr57); 39 - ‘San Marino’; 40 - ‘Fenotipo 3’; 41 - ‘Yektay 406’; 42 - ANK-40;
43 - TcLr37/5r38
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Puc. 2. PesysibTaThl onpeAesieHuss Mapkepa Xstm773 k reHy Sr36 B o6pa3nax ApoBOM MATKOM NMIIEHNIbI:

M - IHK-mapkep Step 50 plus («BroabMUKC»); K — OJ0XKUTENbHBIA KOHTPOJIb, TMHUA Sr36 C112632)/8*LMPG;
1-Whb.59484; 2 - Wb. 58633; 3 - Allard 52-1-1-17-1 (x-49928); 4 - .BO. 3048/433; 5 - Allard 52-1-1-17-1" (x-45165);
6 - ‘Kalkee’; 7 - ‘Gouritz’; 8 - Taptyc 598’; 9 - ‘Dipka’; 10 - ‘Livanjka’

Fig. 2. Identification results for the marker Xstm773 to the Sr36 gene in spring bread wheat accessions:

M - DNA-marker Step 50 plus (Biolabmix); k - positive control, line Sr36 C112632)/8*LMPG; 1 - Wb. 59484; 2 - Wb. 58633;
3 - Allard 52-1-1-17-1 (x-49928); 4 - 1.BO. 3048/433; 5 - Allard 52-1-1-17-1 (k-45165); 6 - ‘Kalkee’; 7 - ‘Gouritz’;

8 - ‘Gartus 598’; 9 - ‘Dipka’; 10 - ‘Livanjka’

tauschii - TcLr21, TcLr22a; A. speltoides - TcLr51 (Tpek 10, 11,
15, 35, 38). Ha o6pasnax c reHeTHUYeCKUM MaTepHaJoM
A. geniculata (TA5602 (Lr57) u ‘Yektay 406), a Takxe A. biun-
cialis (AHK-40) cna6oe nopaxenue (10MS) nosiBU/IOCH TOJIb-
Ko Ipu puHaIbHOMU onieHkKe (MY = 0,04).

Jlisa ucnosp30BaHUA 06pPasloB B CEJEKIMOHHBIX IPO-
rpaMMax HeoOXOAMMBI CBeJleHUs 00 UX X03IMCTBEHHO L[€H-
HBIX CBOHCTBaxX. B pa6oTe mpuBeieHb! JaHHbIE 06 OCHOBHBIX
npHU3HaKax 06pas1oB, BelAeJMUBIINXCSA 10 Y k 6os1e3HsAM 3a
2022-2024 rr. CpeiHUH BereTalMOHHBIM Iepuoj Habopa
o6pasnoB kosebancsa ot 70,2cyr. (2023r) pmo 82,4 cyt
(2022 1.) (puc.3,a). YoinHeHHe BereTallMOHHOTO MepHoza
B 2022 r. 6b1JI0 CBSI3aHO C TEM, YTO NOCJIe JJINTEJIbHOH 3acy-
XM B KOHI[e HIOJISl BbINIAJM 0CaZiKH, CIIPOBOIMPOBABIINE 06-
pa3oBaHUe JOMOJTHUTENbHBIX I0GEr0B U 3aMe/IJIEHHe Co3pe-
BaHHUA pacTeHud. B 2023 r. 3acyxa 1 BbICOKHE TeMIlepaTypbl
CUHXPOHU3UPOBAJIN Pa3BUTHE PACTEHUH U CIOCOGCTBOBAIU
CO3peBaHMI0 BCex 06pa3noB B TeyeHHe 68-73 cyT. B 2024 1.
BereTallMOHHBIN Nepuo/| 60JIbIINHCTBA 06pa3I[0B He PEBBI-
cun 83 cyT., kpome Jlotecuenc 849-81 (90 cyT.). Camblii KO-
POTKUU CpeJHUU BereTalMoHHbIA mnepuon (71-75cyT.)
nMesin obpasnbl: ‘Bupoka, KS9OWGRC10 (Lr39), W2691
SR36TT1 (Sr36), W2691 SR37TT2 (Sr37), Taptyc 598’
TcLr35/5r39.

YpoxallHOCTb 06pa3L0B KOPpPEeJHUpYeT C I0JIEBOH BCXO-
J)KeCTbI0 U MacCOH 3epHa pacTeHUH (IPOAYKTHUBHOCTHIO).
AnanTupoBaHHBIE K YCJIOBUSM 30HBI cOpTa-cTaHAapThl ‘la-
MATH A3ueBa), /lyaT U ‘DeMeHT 22’ B yCJIOBUSX )KECTKOU Be-
CeHHe-paHHeJsleTHeH 3acyxu B 2022 u 2023 . ©uMesiu camMyto
BBICOKYI0 BCxoxecTb 60-70%, a Bo BiaakHoM 2024 r. - 68—
72% (pwuc.3,6). Cpean HU3ydeHHBIX 00pasLoB Haubosee
OGJIM3KU TI0 BCXOXXECTH K cTaHgaptaM B 2022-2024 rr.:
KS90WGRC10 (Lr39) (63-71%) u Wb. 58633 (50-65%).
OcTasbHbIe 06Pa3Iibl 10 BCX0XKECTH B 3aCYIIJIHUBBIX YCJIOBHUAX
3HAYUTEJIbHO YCTynaau cTangapTaM. B 2024 r. noceB nposo-
JWJIM BO BJIQXKHYIO MOYBY IIPU NOHMXEHHOHW TeMIepaType
(cpenuenexagHas — 8°C). Takue yca0BHsS CIIPOBOLMPOBAIH
pa3BUTHE KOPHEBBIX THUJIEH, YTO BbI3BAJIO CHIDKEHHE BCXO-
)ectu A0 40-53% y yacTy 06pa3noB MHOPAKOHHOU ceJiek-
nuu: TcLr18, W2691 SR37TT2 (Sr37), Wb. 58633, Wb. 59484,
Allard 52-1-1-17-1 (k-45165), ‘Yektay 406’, TA5602 (Lr57).

CaMyIo BBICOKYIO CpPeJHIOI0 MacCy 3epHa pacTeHUU 3a
koHTpacTHble 2022, 2023 u 2024 r. nokasaju copTa-CTaH-
naptbl - ot 2,04 mo 2,30 r/pactenue (pwuc.3,B). Cpenu
OCTa/IbHBIX 06pa3ioB HanboJiee BBICOKYIO CPEJHIOI Maccy

3epHa pacteHu# cpopmupoBanu Taprtyc 598’ (2,00 r), a Tak-
ke ‘BupoBka, Wb. 59484 u AHK-40 (1,62-1,66r). Camyto
HU3KYI0 MacCy 3epHa pacTeHHs HMMeJs BbICOKOYCTOWYHMBBIN
K 6oJie3HsAM copt ‘Yektay 406’ (0,83 r). YpoxaliHOCTB 06pas-
[[OB 3HAYUTEJbHO KoJie6Gasacb B rojbl HU3ydeHHUs. Y cop-
TOB-CTAHJAAPTOB CpeJHsAA ypOXXaWHOCTb cocTaBuja 267-
282 r/m? (puc. 3,1). Burxke Bcero K craHgapTaM MO ypo-
*kaiHoCcTH 6611 KS9OWGRC10 (Lr39), TapTtyc 598’ u AHK-
40 (168-198 r/m?). [ipyrue 06pasiibl yCTynaayd COpTaM-CTaH-
JlapTaM 1o cpefiHel ypoxaiHocTH B 1,5-3,8 pasa.

O6GcyxaeHue

[Ipn pa3paboTke MEPCIEKTUBHBIX MPOTPAMM CeJIeKIIUH
MIIeHUIbl HEe06X0JMMO YYUTBHIBATH Pe3y/lbTaThl MOHHUTO-
pHHTa YCTOMYHNBOCTH MTOTEHLUAIbHBIX POAUTENbCKUX GOpM
K KOMILJIEKCY XapaKTepHBIX [/l pernoHa 6oJie3Hei. [lid 3a-
IIUTHI MIIEHUIIBI OT PXKaBYMHHBIX 60J1e3HEN B FTeHOM MATKOH
MIIeHUIbl U3 BUAOB ponoB Triticum, Thinopyrum, Aegilops
U Secale 6bI1 epeHeceH 6OJIBIION HAGOp eIMHUYHBIX WU
TECHO CIeIJIEHHBIX T€HOB, KOTOPbIE HCIOJIb30BaIUCh AJIS
3alIUThI COPTOB.

MHoroJieTHHe uccaeL0BaHuA Nonyaauuil Puccinia tritici-
na Ha TeppuTOopuH Poccuu nokasasny, 4TO BBICOKYIO apdek-
TUBHOCTb Ha TeppuTopuu Poccuu B nepuop 2000-2020 rr.
NMpOSIBUJIM TeHbl BUAOB Triticum dicoccoides - Lr53; T timo-
pheevii - Lr50; Thinopyrum spp. - Lr24, Lr29, Lr6Agi2; Aegi-
lops tauschii - Lr39 w Lr42; A. speltoides - Lr28, Lr47, Lr51,
LrAsp; A. geniculata - Lr57; Secale cereale — Lr45. Ten Lr9 (ot
Aegilops umbellulata Zhuk.) 6611 Ipeos0/ieH HA TEPPUTOPUH
3amazHou Cubupu U KxHOTO Ypasa, HoO coxpaHua 3dpdek-
THUBHOCTb B Jipyrux pervoHax (Gultyaeva etal., 2021). [Ipu
BCIIBIIIKaX CTe6JIEBON p>KaBUMHBI B pernoHax Poccuu B 2014
n 2015 1. 3¢ PpeKTUBHBIMU OKa3aJMChb reHbl BUAOB Triticum
araraticum - Sr40; T timopheevii - Sr36, Sr37; Thinopyrum
intermedium (Host) Barkworth & D.R.Dewey - Sr6Agi;
Aegilops speltoides - Sr38 (Baranova etal., 2024). Oxnako
B 06pa3nax asuaTCcKod momynsuuu Puccinia graminis f. sp.
tritici, cobpaHHbix B OMckoi U HoBocHGUpCKOH 06J1acTsX
B 2017 r,, BeIIBJIeHA 3HAUYUTeJIbHAA [0/l U30JIITOB, BUDPY-
JIEHTHBIX K Sr36 1 Sr38, HO BUpPY/JIeHTHOCTb K Sr24, Sr31, Sr39
U Sr40 He ycTaHoBJIeHa (Skolotneva et al., 2020).

B nmocnesHue fecATUIETHS OCHOBHASA YaCTh COPTOB SIPO-
BOU MATKOH NMIeHUIbI i 3anaaHou Cubupwy, H0xkHoro Ypa-
sa u CeBepHoro KasaxcraHa co3faeTcsl B paMKax COTPYAHHU-
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Puc. 3. X034iICTBEHHO LleHHbIE IPU3HAKU 06pPa3L,0B sIPOBOM MATrKOM MIIEHUIbI: a - BereTallMIOHHbINA nepuo/, (CcyT.);
6 - mosieBas Bcx0xkecThb (%); B - Macca 3epHa pacteHu (r); r - ypoxkaiiHocTb (r/m?). 06pasupsn: 1 - TlamMaTu Asuesa’;
2 - lyat’; 3 - ‘OnemenT 22’; 4 - ‘Cepebpucras’; 5 - CI 7778 (Sr9e); 6 - ‘BupoBka’; 10 - TcLr21; 11 - TcLr22a;

12 - KS90WGRC10 (Lr39); 15 - TcLr18; 16 - KS96WGRC36 (Lr50); 17 - W2691 SR36TT1; 18 - W2691 SR37TT2;

19 - Wb. 59484; 20 - Wb. 58633; 21 - Allard 52-1-1-17-1 (x-45165); 26 - Taptyc 598’; 27 - ‘Dipka’; 28 - ‘Livanjka’;
29 - ‘Gouritz’; 31 - Jlrotecuenc 849-81; 32 - TcLr28; 33 - TcLr35/5r39; 34 - ‘Pavon’ (Lr47); 35 - TcLr51; 36 - JI-592;
38 - TA5602 (Lr57); 41 - ‘Yektay 406’; 42 - AHK-40; 43 - TcLr37/Sr38

Fig. 3. Important agronomic traits of spring bread wheat accessions: a - vegetation period (days); 6 - seed
germination in the field (%); B - grain weight per plant (g); r - grain yield (g/m?). Accessions: 1 - ‘Pamyati Azieva’;
2 - ‘Duet’; 3 - ‘Element 22’; 4 - ‘Serebristaya’; 5 - CI 7778 (Sr9e); 6 - ‘Virovka’; 10 - TcLr21; 11 - TcLr22a; 12 - KS9OWGRC10
(Lr39); 15 - TcLr18; 16 - KS96WGRC36 (Lr50); 17 - W2691 SR36TT1; 18 - W2691 SR37TT2; 19 - Wb. 59484;
20 - Wb. 58633; 21 - Allard 52-1-1-17-1 (k-45165); 26 - ‘Gartus 598’; 27 - ‘Dipka’; 28 - ‘Livanjka’; 29 - ‘Gouritz’;
31 - Lutescence 849-81; 32 - TcLr28; 33 - TcLr35/5r39; 34 - ‘Pavon’ (Lr47); 35 - TcLr51; 36 - L-592; 38 - TA5602 (Lr57);
41 - ‘Yektay 406’; 42 - ANK-40; 43 - TcLr37/5r38
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yectBa no nporpamme KASIB (Kazakhstan-Siberia Network
for Spring Wheat Improvement), kypupyemoir CIMMYT.
B 2000-2016 rr. A1 3alUThI NUIEHULBI OT 6YPOH U cTebie-
BOM pXKaBYMHBI MpPEUMYILIeCTBEHHO MCIOJb30BaIN UyXe-
ponHble reHbl/TpaHcaokauuu Lr21, Lr9, Lr19/Lr25, Lr26/
Sr31 u Lr34/Sr57 ¢ po6aBjeHUEM MIIEHUYHBIX PacOCIelU-
¢duuveckux reHos Lrl, Lr3, Lr10, Lr14a, Lr17, Lr20. B e suHUY-
HbIX COpTax BblsABJeHbl Lr24/Sr24, Lr37/5r38, Lr39, LrAsp
u Lr6Agi2/Sr6Agi2 (Skolotneva etal, 2021; Gultyaeva etal,,
2024). B 2017-2019 rr. B copTax 4allle BCero ObLIU Mpes-
cTaBJieHbl reHbl Lrl, Lr10 v Lr26/Sr31, a Lr9, Lr19/Lr25,
Lr24/Sr24, Lr6Agi2/Sr6Agi2 u pxaHas TpaHcaokauus 1AL/
1RS BcTpevanuch B e JUHUYHBIX COPTAX, KaK IPaBUJIO, B KOM-
6uHanusx (Gultyaeva et al., 2024).

C yyeTOM He06XOJMMOCTH pacUIMPeHUs] FreHeTUYeCKOro
pa3Hoo06pasusi COPTOB B HALIU UCCJIe[0BaHUs ObLIN BKJIIOYe-
HbI 00paslibl, CO3/laHHble Ha OCHOBe Habopa BUAOB POJOB
Triticum u Aegilops, reHeTUYEeCKHUI MaTepHaJ KOTOPBIX OT-
CyTCTBOBaJ WJIM ObLI MaJlo NMpeJCTaBJeH B COPTax, IpeJiHa-
3HA4YeHHbIX JAJs BO3JeJblBaHusA B 3anafgHoi Cubupu, Ha
[0xxHOM Ypasne u B CeBepHoM KasaxcraHe. bosbluas yacTb
M3y4eHHOT0 MaTepHaJjia Hec/1a FeHbl UK UMeJla B POA0C/I0B-
HBIX BU/IbI C OTJIMYHBIMU OT Triticum aestivum (romeoJsiorud-
HbIMU) reHoMaMu: T timopheevii (A'A'GG), Aegilops speltoides
(SS), A. geniculata n A. biuncialis (UUMM), A. ventricosa (DDNY
NY). Bug Triticum timopheevii npyu3HaH NepcleKTUBHBIM [J0-
HOPOM YCTOMYMBOCTH K 'PUOGHBIM 60JIE3HAM, Ha €ro 0OCHOBE
Co3JlaH CUHTeTU4YecKui okrtomnouf T timonovum (A'A'A'A*
GGGG) (Murashov, Morozova, 2008). OnbIT UCNOJb30BaHUS
HWHTPOrpeccui OT BUAOB C FTOMEOJIOTUYHbIMY [eHOMaMHu M0-
KasaJl, YTO B HUX MOTYT NPUCYTCTBOBATb KOMILJIEKCHI FeHOB
YCTOMYMBOCTH K HA6Opy 60JIe3HEH.

OneHka BK/JIIOUEHHOTO B HCC/elOBaHUe MaTeprasa B 3a-
cywnBbIX yeaoBuax 2020-2023 rr. nokasaJjia, YTO OCHOBHas
yacTb 06pasloB, BKJ04Yasd 06pasibl ¢ UAeHTUGULUPOBAH-
HbIMU Sr-reHaMu U copT flyaT’ (Lr9), nposiBuia UMMYHHUTET
WJIM BBICOKYI0 YCTOMUYMBOCTb K 6ypoit prkaBuuHe. Uckitode-
HUe COCTaBMJIM 06paslibl C FeHeTHUYeCKUM MaTepHaloM
Tritucum dicoccum (‘BupoBka), ‘Pyciaza’) u 4acTb 06pasnoB
crenamu T. timopheevii v T. timonovum (1.BO.3048/433,
Whb. 59484, ‘Dipka’, BOT-3). BrisiBJIeHHBIN B 10Jie UMMYyHHU-
TeT 06pa3LoB c reHaMu Lr9, Lr28,Lr47, Lr51 v Lr57 noaTBep-
JKJAaeTcs pe3yJbTaTaMU aHasu3a nonyasauuu Puccinia tritici-
na 2022 r., B KOTOPOH COOTBETCTBYIOLIME I'eHbl BUPYJIEHTHO-
CTU He 661U onpefieneHbl (Meshkova, 2024). [TosieBas oueH-
Ka BbISIBUJIA MEHBILYIO JOJII0 BEICOKOYCTOMUMBBIX K CTebIe-
BOM pxkaBuMHe 06pasuoB (< 10MS-S) B 2020 r. B ux uucio
BOLIJIX 006paslbl ¢ reHeTUYeCKUM MaTepuasnoM T ararati-
cum, T. timopheevii (kpome Wb. 58633, ‘Kalkee’, TapTyc 598,
‘Dipka’), Aegilops tauschii, A. speltoides (kpome JI-592) u A. bi-
uncialis.

AHanu3 rpadUKoOB pasBUTHUS PKABUUHHBIX 6GoJie3HEH,
nokasaTtesiedt [IKPb u MUY B 2024 r. nokasan GoJsbliue pas-
JINYUA MeXAy ob6pa3laMy. BbisiBjeHbl YeTblpe BapUaHTa
B3aMMO/,eHCTBUSA 06pa310B MILEeHUIbI C MOMYASLUAMU 1aTO-
reHoB: 1) paHHee U GbICTPOE MOpPaKEHUE pacTeHUU; 2) UH-
dunupoBaHue C33aZepPKKOH Ha 7-14 cyT. ¢ gajbHeHUIUM
CTpeMUTe/NbHBIM pa3BUTHeM 3abosieBaHUM; 3) 3aMepsieHue
pasBuUTHs 6oJie3HEN; 4) cTabuan3anus nopaxkeHus. CTpeMu-
TeJIbHOe pa3BUTHe (6oJie3Hel Ha 06pa3lax BTOPOU TpyMIibl
CBU/IeTEJIbCTBYET O TOM, YTO B MOMYJISALUAX IaTOT€HOB NOSB-
JIIINCh U OBICTPO Pa3MHOXKa/IUCh BUPYJEHTHbIE KJIOHBIL.
B Tpex mocsieHUX BapHaHTaX 3HAYUTEJbHO YMeHbLIAIUCh
[TKPE u MUY, 4TO Ba)KHO /11 CHUXKEHUS IOTePb yporxKas.

JUIs 3aLUTBI COPTOB NMPEACTAB/IAIT UHTepec 06paslbl,
crioco6Hble obecneynBaTh Hecnenupuieckue 3PeKThI

slow rusting wiau crabuiausauuu 6oje3Hedl NpH HU3KOM
ypOBHe nopaxeHus. B Hau6GoiblIell cTeneHW yCTOHYUBOCTD
K Oypoi U cTe6/ieBOM p>KaBUMHAM 3a CUeT 3aMeJJIeHUsl UId
CcTabuIM3aluy NOpaXKeH!s MPOsSBUIN 06pa3libl C TeHeTHYe-
CKUM MaTepuasioM Triticum timopheevii - Allard 52-1-1-17-1
(k-45165), TcLr18 u TcLr50; Aegilops tauschii - KSO9OWGRC10
(Lr39); A. speltoides — TcLr28, TcLr35/5r39, ‘Pavon’ (Lr47),
TcLr51; A. geniculata - TA5602 (Lr57) u ‘Yektay 406’; A. biun-
cialis - AHK-40; A. ventricosa - TcLr37/5r38; A. umbellulata -
Aya1’ (Lr9). 3HauuTenbHbIM 3dPeKT slow rusting u cTabumu-
3aluio cTe6/1eBOM prkaBUMHBI MPOSBUIN 06pa3Lbl C reHaMU
Triticum dicoccum - ‘BupoBka’; T timopheevii - ‘Gouritz’
(8r36), ‘Livanjka’' (Sr36), W2691 SR37TT2 (Sr37), Wb. 58633
u Taptyc 598’; T timonovum - JlotecueHc 849-8; Aegilops
tauschii - TcLr21, TcLr22a n k-65264; A. speltoides - JI-592.
BoJBIIMHCTBO 3THX 06pa3l0B COXPAHUJIO YCTOUYHUBOCTb
K 60s1e3HAM B nepuoz 2020-2024 rr.

YcTOM4YUBOCTb pacTeHUH K 60J1e3HSIM 3aBUCHUT OT paco-
BOT'0 COCTaBa MOMy/sALlUI naToreHoB. [IpoBefileHHble paHee
vccae0BaHUs NONYAALUHM pKaBYMHHBIX TPUO0OB IOKa3aJly,
YTO OHHU NPEeACTABJAAIT AUHAMHYECKHe CUCTEMBI, B KOTO-
pbIX HA6Op U COOTHOLIEHHEe pac 3aBUCAT OT OMOJ0TUYECKUX
0CO6GeHHOCTel BHU/0B, TeHETUYeCKOT0 NouMopdu3sma pac-
TeHUH, YCJI0BUM cpeAibl, AesTeIbHOCTH YesoBeka. B 6aro-
NPUATHBIX YCJOBUAX B MOMNY/IALUSAX Npeo6JaJlaloT CJ0XK-
Hble pachbl € 60JIbIIMM YHUCJIOM [€HOB BUPYJEHTHOCTHU. [Ipu
HACTYIJIeHUH He6/1aronpUsATHBIX YCJOBUHM yBeJIUYUBaAETCsA
nfouis npocThix pac (Dyakov et al., 1998). [locsie gauTenbHO-
ro nepuoja Jenpeccuy, BbI3BaHHOI'O JeHCTBUEM CTpecco-
BbIX GAKTOPOB, COCTAB MOMY/ISALUN TAaTOTEHOB MOXKeT U3Me-
HUTbCA. Bo BpeMs snudUTOTHH NOBBIIAETCS BEPOSTHOCTD
BO3HHKHOBEHUS HOBbIX EHOTHUIIOB 10 BUPYJIEHTHOCTH. [l
3aKpelieHusl B NMOMYJIALMK BUpY/JIeHTHass ¢opMa JoJnHKHA
HMeTb JJOCTaTO4YHY0 npucnocobseHHocTs (Fitness), koTo-
past 3aBUCHUT OT )KU3HECNOCOOHOCTH U MHTEHCUBHOCTH pas-
MHOXeHHUs NaToreHoB. [losiBJleHHe TeHOB BUPYJEHTHOCTHU
MOXXeT OKa3blBaTb pa3HOe BJIMSIHME Ha MNPUCNOCO6JIeH-
HOCTb — OT OTPHULATEJbHOro (BIJIOTh A0 JIETAJbHOIO) /0
HeUTpa/JbHOTO U MOJIOXKUTeJbHOro. [Ipy seTanbHOM Jeit-
CTBUH ajllesledl BUPYJIEHTHOCTH HOBBbIE NMAaTOTHUIbI B MOMNY-
JIIMY He TOSABJSAITCS, a IPU YMepeHHOM OTpULaTeJIbHOM
pa3MHOXKAIOTCA MeJAJIEHHO U MOTYT 3JHMMHHUPOBATbCA
B HEGJIAaroNpUsATHBIX ycaoBUsx (Zhan, McDonald, 2013).
B xoze AuTeNbHBIX Uccaea0BaHuM Puccinia triticina nmoka-
3aHO, YTO OKOJIO MOJIOBMHBI HOBBIX NAaTOTHUIOB K CJeJyI0-
eMy roly 3JIMMUHUpYyeTcs u3 nonyasayui (Gultyaeva et al.,
2023).

[IpyurHaMu Ha6JII0/jaBIIerocst HAMU 3aMe/lJIeHus] U CTa-
OUJIM3aLUK Pa3BUTUS PKAaBUYUHHBIX 00JIe3HENW MOTYT ObITh
MaJsiasi 10Ji1 BUPYJIEHTHBIX KJIOHOB, HU3KasA UX MPUCIOCO6-
JleHHOCTb. KpoMe Toro, A0N0/JHUTe/bHBIM GaKTOPOM MOXKET
6bITb GOPMUPOBAHUE CUCTEMHOM TPUOOPETEHHOH yCTONYHU-
BocTH (Systemic Acquired Resistance, SAR) B pacTenusix. SAR
MOeT 6bITh MHJYLIUPOBaHa KOHTAKTOM C HeCllel[uaJln3HUpo-
BaHHBIMU NATOT€HaMHU, aBUPY/JI€HTHBIMU LITAMMaMH CIeLU-
aJIM3MPOBAHHbBIX NATOT€HOB WM XUMHUYEeCKUMU UHAYKTOpa-
Mu. B pesysbraTe pa3BuTusi SAR ¢popMupyeTcs KOMILIEKC 3a-
LIMTHBIX MEXaHW3MOB, KOTOPBIN obecrneynBaeT Hecreudpu-
YeCKyl0 YCTOMYMBOCTb K Pa3HbIM NaTOreHaM U BpeJJUTessIM
(Prasad etal., 2020). Uugykuusa SAR npuBoAUT K coKpalle-
HUIO pa3MepoB MHULeJHS U YaCTUYHOMY NOJABJEHUIO pas-
MHOXEHUS pP>KaBUMHHBIX I'PUOOB, BKJIO4Yas P, triticina (Plot-
nikova, 2009). 3amMeaJieHue pa3BUTHUS G6YpOl pKaBYMHbBI HA
copte {lyaT’ (Lr9) MoxeT ObITh CBSI3aHO C pa3BUTHeM SAR
nocJle KOHTaKTa C aBUPY/JEeHTHbIMU LITaMMaMH{, NPUCYT-
CTBYIOIUMU B GOJIbIIOM KOJIMYECTBEe B OMCKOM MOMyJasiiuu
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P, triticina (Meshkova, 2024). [Ipu nociefyoueM 3apaKeHUU
cTebsieBOM pkaBuMHOM JlyaT mposiBu addekT slow rusting,
XOT$1 paHee OblJ1 BOCHPUHMMYUB K 3TOMY 3a60jleBaHUIO. 3Ha-
YUTeJbHOEe 3aMe/lJleHHe pa3BUTHUs CTe61eBOM p>kaBUMHbBI Ha
JIMHUSIX CO CJOXHBIMM TpaHcaokauusmu TcLr35/Sr39
u TcLr37/S5r38 Tak:xe MOIJI0 6bITh CBSI3aHO ¢ UHAYKLHeN SAR
MocJsie npeABapUTENbHOr0 KOHTaKTa c P, triticina. JleficTBue
SAR Heo6XOAMMO YYUTBHIBAaThb INpH MNPOBEJEHUU OLIEHOK
B C/lyyasxX IMOPaKeHWs pacTeHUH KOMIJIeKCOM 6oJ/ie3HeH,
aTakXe IpPU CO3JaHUM NMUPaMU/J FeHOB YCTOWYUBOCTHU
K P>)KaBUMHHBIM 60JIe3HSM.

B oMckolt mnonynsiuuu P triticina BbIsIBJIEHBl pe3KHe
daykryanuu no BupysneHTHocTH. Tak, B 2013 r. oTMeTHIH
BCIIBIIIKY Pa3MHOXeHUs BUPYJEHTHBIX K Lr47 KJIOHOB (0
70%), HO mO3Xe OHM 3JUMHUHHUPOBAJUCH U3 MNOMYJIALUHU
(Plotnikova et al.,, 2018). B monynsanuu 2022 r. 1014 U305~
TOB, BUPYJIEHTHBIX K Lr47 v Lr57, coctaBuau 2,5% u 0,0%,
aB 2023 1. oHu Bo3spocau A0 29% u 82% coOTBETCTBEHHO
(Meshkova, 2024). C yyeToM aKTHUBHbIX MHUKPO3BOJIOLUOH-
HbIX IPOLIECCOB B 3aMafHOCUOUPCKUX MOMYJALHUSX pPKaB-
YUHHBIX TPU6GOB HEOOXOAUM JaJbHEHIINI MOHUTOPUHT HC-
TOYHUKOB YCTOWUMBOCTHU K 60JIE3HSM, a TaKxKe CO3/JjlaHue
COpPTOB C KOMIIJIEKCOM T€HOB YCTOMYMBOCTH, NMPOSIBUBLINX
3)PEeKTUBHOCTD B YCIOBUAX SNUPUTOTHUH.

[Ipy BKJIIOYEHUH HCTOYHHUKOB YCTOMYHMBOCTH K GoJies-
HAM B CeJIeKLMOHHble MPOTrpaMMbl BaXKHO YYUTbIBaTb HUX
OCHOBHbIe X035IICTBEHHO LieHHble CBOMCTBa. McciejoBaHusA
Habopa 06pa3noB B KOHTPACTHBIX MNOTOJHBIX YCJOBUAX
3anagHoi Cubupy IMOKasajd, YTO MOJIe3HBIM CBONCTBOM
HU3y4YeHHbIX 06pa3L0B 6blJ1 KOPOTKUHI BereTalluOHHbIN epu-
oA. OfHaKo 6oJblIas YacTh MaTepuaJsa He Gbl1a afjlalTHPO-
BaHa K XapaKTepHbIM JJif 1ora 3anagHoi CubupH 3acyxaM
Y TOYBEHHOH MUKpodJiope M MOKaszaja HU3KYI ypoxail-
HocTb. Kak npaBuJ0, 06pasiibl MYHOPAaHOHHOM cesleKLIUU UMe-
JI1 HU3KHe TOoKa3aTeJM M0JIeBOM BCXOXEeCTH, MacChl 3epHa
pacteHuit u Maccel 1000 3epeH. HckiroueHue cocTaBUI He-
6oJiblIONd Habop poccuiickux obpasuos (‘Taptyc 598, ‘Bu-
poBka, AHK-40) u kaHagckuit Whb. 59484.

BoiBOABI

1. OcHOBHasl YaCTb U3y4YeHHBIX 06pa3L0B NPOSIBUIA UM-
MYHUTET WUJIU BBICOKYIO YCTOMYHUBOCTD K OYpOH U cTe61eBOM
prkaBYMHAM NP OLieHKe B M0JIEBBIX U JIabOPaTOPHBIX YCJI0-
BusxX B 2020-2022 rr. UMMyHHBIE 06pasiibl HE BbISIBJIEHDI
MpY BCIIbILIKE GYPOH U cTe61eBON PrkaBYMHbBI B 2024 T.

2.B 2024 r. BbICOKYO IPYIIIOBYI0 YCTOWYHUBOCTD (IO UH-
JleKCy YCTOMYMBOCTU) K 6ypoi U cTebJieBON prkaBYMHAM 3a
cyeT N03/Hero UHGULUPOBAHUSA, 3aMe/IIeHUs UJIU CTabUIIH-
3alUM  THOpaxkeHUs NposiBUIKM o06pasubl: KS9OWGRC10
(Lr39), Allard 52-1-1-17-1 (x-45165), TcLr18, TcLr50, TcLr28,
TcLr35/5r39, ‘Pavon’ (Lr47), TcLr51, TA5602 (Lr57),
‘Yektay 406’, AHK-40, TcLr37/5r38, /lyat’ (Lr9).

3. BbICOKYI0 yCTOMYMBOCTbL K CTeGJIEBOM  plKaBYMHE
B 2024 r. mokaszanu o6pasubl ‘BupoBka, TcLr21, TcLr2Z2a,
K-65264, W2691 SR36TT1, ‘Gouritz’ (5r36), ‘Livanjka’ (Sr36),
W2691 SR37TT2 (Sr37), Taptyc 598, Wb. 58633, JlioTec-
neHc 849-81, JI-592, ‘Onement 22’ (Lr26/Sr31 + Sr35).
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