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T6BS.6BL-6GL and substitution of chromosomes 1D(1D'), 4D(4D'), 5D(5D"), 6D(6D")
were identified. DNA analysis revealed that the lines can carry leaf rust resistance genes that
are different from the known Lr39 and Lr50. Introgression lines have been successfully used
in breeding. Five common winter wheat cultivars are developed.
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Monekynspubie winn  JIHK-mMapkepbl cnocoOHbI B 3HAUUTEIBHON CTENEHU
MOBBICUTh  3(PPEKTUBHOCTh HIASHTU(UKAIMK © 0TOOpa OOJIBIIOTO  KOJIHMYECTBA
TCHETUYECKOTO MaTepHalia, TPEJOCTaBIssl HCXOAHYI0 WHQPOPMAIUIO Ui MOHHUMAHHS
aJIalITUBHON 1EHHOCTU OTHAEIbHBIX ajjieled HMIM WX KOMOMHAUMH B KOHKPETHBIX
YCJIOBUSIX KyJIbTUBUPOBaHUS MArKo# mimenuts (Triticum aestivum L.) [4].

OnHuM H3 OCHOBHBIX HAampaBlIeHUN O0TOOpa C MPUMEHEHHEM MOJEKYISIPHBIX
mapkepoB (MAS) B Kpacunonapckom HII3 um. I1. I1. JIykbsiHEHKO SBISCTCS CENEKIMS Ha
YCTOWYHMBOCTh K OOJIE3HSIM, B YaCTHOCTH K JIMCTOBOW prkaBumue (Puccinia triticinia
Erikss.) — Hanbosee BpeTOHOCHO! M pacpOCTPaHEHHON OO0JIE3HH MATKOM MIIeHUIBL. J{7st
3¢ (HeKTUBHON U AOJITOCPOYHOM 3aIUTHl PACTEHUI OT JAHHON 00JIE3HU MPEANOUYTUTEIBHO
WCIIONB30BaTh TEHBI, ONPENEISAIONIMe pa3Hble MEXaHW3Mbl ycToWumBocTH. Ha
CeTOHSIIHUN JeHb B Poccun mepCcrieKTUBHBIMU TSl CENEKIUU MO JaHHOMY IMPH3HAKY
SIBIISTIOTCS] BBICOKOA()()EeKTUBHBIC TEHBI YCTOWYMBOCTH K JINCTOBOU prkaBuuHe: Lr24, Lr28,
Lr29, Lr39(41), Lr47, Lr50 [2]. CtpaTerus mupaMUIHpPOBAHHUsS 3THX T'€HOB C TCHAMH
BO3pacTHOW ycroiumBocTu Lr22a, Lr35, Lr37, Lr48, Lr49, a takke B codeTraHuu C
reHaMM, YTPAaTUBIIUMHU d()PEKTUBHOCTD, MO3BOJIUT B 3HAYUTEIHHOW CTETIEHU MOBBICHTH
TEHETUYECKOE pa3HOOOpa3re B COPTAX M aJaNTUBHOCTH K MOMYJISAIIUM IMaTOTeHa.

[lenbp paboTHI 3aKiIOYaNach B M3YYEHHH MOJNYYEHHBIX CETIEKIMOHHBIX JHMHUNA Ha
MPUCYTCTBUE MOJICKYJISIPHBIX MapKepOB, CIEIJICHHBIX C T€HAMH, JETCPMUHUPYIOITUMU
YCTOMYMBOCTH K TUCTOBOM prkaBunHe: Lr9, Lrl9, Lr24, Lr37, Lr26 u or6ope HeHHbIX IS
CEJICKIIUY T€HOTUIIOB.

OOBEeKTOM HcceIoBaHus CAYKWIH 277 TUHUNA MITKOU mieHuIsl cenexiuu HI3
uM. ILIL Jlykesnenko. IHK Beinensuin u3 5—7-gHEBHBIX ATHOIMPOBAHHBIX MPOPOCTKOB
nmeHnnbl o Meroay Ilmamke ¢ coaBtopamu [3]. Wnentudwukanuio Lr-renHos
OCYHIECTBJISUIM € ucnoap3oBanueM [P ¢ mpaitmepamu, MapKUpPYIOIKUMHA HCKOMBIE TEHBI.

Hauunas c¢ 2012 roma B oTnmene celeKIUM M CEMEHOBOJACTBA IMILIECHUIIBI M
TpUTHKAJIE TPOBOAUTCA Tepemada 3¢hGEeKTUBHBIX B ycioBusx KpacHomapckoro kpas
T€HOB yCTOMYMBOCTH K JUCTOBOM pxkaBumnHe Lr9, Lrl9, Lr24, Lr37 B copra Msrkoii
nmenunsl cenekuuu HIL3 wm. II. II. JlykesHeHko. B pamkax maHHOrO HarpaBieHUN
MIPOBOAMTCS: aHAJIW3 UCXOAHOTO MarepHala, MapKepHBI OTOOp Ha IeNeBble TeHBI Ha
BCEX JTamax HaumHas ¢ Fp, Mapkep omocpenoBaHHBIH OEKKPOCC W MHPAMUIAPOBAHUE
reHoB. C mpUMeHEHHEeM MOJIEKYISpHBIX MapkepoB u3ydeHbl JuHuu KCHU-2 u KCHU-3

(KOHKYpCHOE COPTOHMCIIBITAHNE) Ha TIPUCYTCTBHE MapKepoOB, CIEIUICHHBIX ¢ reHamu Lr9,
Lr19, Lr24, Lr37, Lr26 (tabauna 1).
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Ta6anna 1 — U3yuenne munnit KCHU-2 u KCHU-3 Ha npucyTcTBHE MOJIEKYISPHBIX
MAapKepoB, ClelVIeHHBIX ¢ LI-renamn

I'en Lr9 Lr19 Lr24 Lr26 Lr37
Umcino aHaIMm3upyeMBIX 00pa3IioB 277 277 277 277 277
Uwncno o6pasioB ¢ TEHOM - - 52 80 141

ITo pe3ynbrataM npoBeAEHHOTO aHaIN3a BbISIBICHO 52 JIMHUU, HECYIIMX T'eH LI24,
80 muumit ¢ reHom Lr26 u 141 nunus ¢ reHom Lr37. Jluamu ¢ renamu Lr9 ulrl9 ne
UACHTU(PUIIUPOBAHBI.

OpHuM M3 BaxHbIX NpeumyliectB MAS sBisieTcss BO3MOXHOCTb ITPUMEHEHHUS
JHK-mapkepoB miia co3aaHus nupamuj  reHoB. Hanpumep, g 1npu3HAKOB
YCTOHYMBOCTH K TPUOHBIM TATOTCHAM HAa OCHOBAaHWM (DEHOTHUIHMYECKHX JAHHBIX
JIOCTaTOYHO CJOXHO HUACHTU(PUIMUPOBATH pACTEHHUS, HMEIOIIHe Oojiee OJHOr0 reHa
ycroitunBocTd. B ToXke Bpems wucnonb3zoBanne MAS s 3TOH 3a7aud MO3BOJISET
BBISIBJISITH PACTEHUs, UMerolIre 0ojiee OJHOrO T'eHa YCTOWYMBOCTH, a TaK¥Ke MO3BOJISET
O0TOMpaTh TEHOTHIIBI, COACPIKAIINE KOMOMHAIIMN T'€HOB Ha PAHHUX CTAJIUSIX, HApUMeEp, B
nonyssinusx F2 [1]. C npumeneHreM MoNeKy sIpHBIX MapkepoB otoOpanbl muaud KCU-2 u
KCH-3, necymye koMOMHAIIMIO T€HOB YCTOMYMBOCTH K JIMCTOBOM pKaBUMHE (TabiuIa 2).

Hannuue komOuHarmu renoB Lr37+Lr26 ycranosneno y 31 nuauu. KomOunamms
reHoB Lr24+Lr26 BeisaBnena y 12 munuit. Jluaus 125-15 Mc 2 Hecér coueraHue reHOB
Lr37+Lr24. Ilupamuaa u3 Tpéx reHoB oOHapyxeHa y iunuu 144-15 Mc 2.

Tadoimua 2 — U3yuenune smanii KCHU-2 u KCHU-3 Ha npucyrcTBHe KOMOMHALMI
T¢HOB YCTOMYHUBOCTH K JIHCTOBOI PsKaBUYMHE

T'en KonuuecTBo nunuii ¢ reHOM
Lr37+Lr26 31
Lr24+Lr26 12
Lr37+Lr24 JIunus 125-15 Mc 2
Lr37+Lr24+Lr26 JIunus 144-15 Mc 2

Takum 00pazoMm, UCHONB30BaHNE MOJIEKYJISIPHBIX MapKepOB MO3BOJIMIIO BBISBHUTH
JUHUHM MATKOM MIIEHUIIBI, UMEIOIINEe KaK eIUHUYHbIE TeHbl ycToiunBoctu Lr24, Lr37,
Lr26, tak u ux komOuHanuu. B Hacrosiiee Bpems OTOOpaHHBIE JIMHUU HHTEHCHBHO
BOBJICUCHBI B CEJICKITMOHHEBIH MpoIiecc.
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by the presence of molecular markers linked to leaf rust resistance genes Lr9, Lr19, Lr24,
Lr37, Lr26. Lines with Lr9 and Lr19 were not identified. We detected 52 lines carrying
Lr24; 80 lines with Lr26; 141 lines with Lr37. Lines carrying a combination of leaf rust
resistance genes were selected using molecular markers. The presence of a combination
of Lr37 + Lr26 was established in 31 lines. The combination of Lr24 + Lr26 was detected
in 12 lines. Line 125-15 Ms 2 carries a combination of Lr37 + Lr24. A pyramid of three
genes was found in the line 144-15 Ms 2. Currently, the selected lines are widely involved
in the breeding process.

Keywords: common wheat, leaf rust resistance genes, molecular markers, marker-
assisted selection.
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Common bunt (CB) of winter wheat caused by Tilletia tritici and T. laevis is an
important disease that occurs in all wheat-growing areas of the world and can cause yield
losses up to 40-60% and more [1]. Bunt destroys the content of infected kernels, replaces
them with the spores of the fungus. Infected plants are more susceptible than healthy ones to
certain diseases and winter injury. Plants infected by CB fungi are several centimeters
shorter, heads are slimmer, kernels are shorter and thicker than those of the normal plants.
CB can be controlled by using smut-free seeds from resistant cultivar [1]. In our study we
have evaluated the effect of five commercial genotypes and CB intensity to winter wheat
yield parameters in Southeastern Kazakhstan.

A field study with completely randomized design was conducted based on artificial
background of five winter wheat genotypes (‘Zhetisu’, ‘Farabi’, ‘Azharly’, ‘Steklovidnaya
24’ and ‘Naz’) at Kazakh Research Institute of Agriculture and Plant growing (Almaty,
Kazakhstan) in 2016-2017. There were four replications of the experiment. The seeds were
planted at a row spacing of 1 m and plant spacing of 10 cm. Statistical processing of data
was performed using software R-studio [2]. A two-way analysis of variance (ANOVA) test
was performed with two factors. Factor 1: winter wheat genotype, namely (1) — ‘Zhetisu’,
(2) — ‘Farabi’, (3) — ‘Azharly’, (4) — ‘Steklovidnaya 24°, (5) — ‘Naz’. Factor 2: common bunt
intensity — 1 — (0) healthy plants, 2 — (1-10, low level of infecting), 3 — (11-20), 4 — (21—
30), 5 — (31-40), 6 — (100%, great rate of infecting). The two-way ANOVA test was
performed before and during experiment. As numerical variables were: 1 — stem length, cm;
2 — plant height, cm; 3 — peduncle length, cm; 4 — length of spike, cm; 5 — width of spike,
cm; 6 —number of flowers; 7 — number of grains per spike; 8 — grain from one spike, gram;
9 — weight of grains, gram. The significance of all variables was evaluated with P-value by
R Studio software [2].

In Kazakhstan main works on CB of winter wheat are focused on studying the
evaluation of synthetic wheat for resistance [3, 4], identification of resistance carriers [5].
An alternative approach is necessary to evaluate the impact of commercial cultivars and CB
intensity on winter wheat productivity in Southeastern Kazakhstan.

Our results have shown that CB disease on winter wheat started on flowering stage,
however, the infection intensity was not significant among all genotypes (fig. 1). The CB
was responsible for 0.4 to 32.3% vyield losses, which in turn significantly correlated with the
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