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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.
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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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susceptibility of winter wheat genotypes to CB. The vyield losses were associated with
disease intensity, stem length, plant height, peduncle length, length of spike, width of spike,
number of flowers, number of grains per spike, weight of grains from plant affected by CB.
Clusterization was performed based on winter wheat yield losses into two groups, including
lowest losses (0.2 to 3.6 %) in ‘Zhetisu’, ‘Farabi’, ‘Azharly’ and ‘Steklovidnaya 24’
genotypes and the highest losses (32.3%) in ‘Naz’. 43.0 % of ‘Naz’ winter wheat cultivar
was infected by CB at the highest level (100%) and gave no yield. 15% of ‘Zhetisu’
cultivar was infected on 11-20 %; 77% of ‘Farabi’ cultivar — 10-30%; 85% of ‘Azharly’ —
1-20%; 44% of ‘Steklovidnaya 24’ — 1-20%, respectively.

According to our results, CB was responsible for 0.4 to 32.3% vyield losses, which in
turn significantly correlated with the susceptibility of genotypes to CB. The losses were
associated with disease intensity, stem length, plant height, peduncle length, length of spike,
width of spike, number of flowers, number of grains per spike, weight of grains from plant
affected by CB. Thus, ‘Zhetisu’, ‘Farabi’, ‘Azharly’ and ‘Stekovidnaya 24’ demonstrated
the lowest losses (0.2 to 3.6%), however, ‘Naz’ demonstrated the highest ones — 32.3%.
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Figure 1 — The general distribution of common bunt intensity on genotypes of
winter wheat (Kazakh Research institute of farming and plant growing during 2016-
2017 growing seasons, Almaty oblast).
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YJIK 632.4.01
Hyt6aeB Epnan bo3an6aiiynsl, Kypecoex AnteinOek, CapbaeB Amanrenbabl TackanneBud,
Kynasi6aes Hypnan Manucosuu, CynranoBa Hagupa )KymaxaHoBHa
Biausinue (pakTOpPOB COPTA U HHTEHCUBHOCTH PA3BUTHS TBEPAOH r0OJI0BHHM HA
NPOAYKTHBHOCTH 03MMOM NIIIEHUIbI B I0Tr0-BOCTOYHOM Ka3zaxcrane

AuHoTauusi. TBepaas rojoBHSA Ha 03UMOM MIIEHHUIC BbI3biBaeTcs rpubamu Tilletia
tritici u T. laevis u moxer BbI3bIBaTH moTepu ypoxas oT 30% wu Oonee. MccnenoBanus
npoBoauauck B 2016-2017 rr. Ha 5 KOMMEpUYECKHMX COpTax O3UMOM IIICHMIBI Ha
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mwiomaakax Kaszaxckoro Hay4YHO-UCCIIEIOBATENBLCKOTO  HMHCTUTYTAa  3eMIIEACTus |
pactenneBoacTBa. C MOMOIIBIO CTATUCTUYECKON MpOorpaMMbl R ycTaHOBIIEHO, YTO yposKaid
3epHa OT TBepAoW TojoBHM cHmkaincsa Ha 0,4-32,3%, a Ha YpOKalHOCTh pPACTEHUIA
OKa3bIBAIM BJIMSHUE (DAKTOpPBl COpPTa W CTENEHH HUX MOPAXKEHHOCTU OO0JIe3HBIO. OTH
[OKa3aTeJIM KOPPEIUPOBAIM C BBICOTOM PACTEHUW, HUKHETO KOJIEHA, JJIMHOW M LIUPUHOU
KOJIOCa, KOJIMYECTBOM KOJIOCKOB, BECOM 3€pHAa C KOJOCAa M C pacTeHHs. Y YeThIPEX COpPTOB
norepu ypoxas 3epHa (XKervicy, @apadbu, Axapasl u CrexnoBuanas 24) cocraBuiu ot 0,2
1o 3,6 %, a y copra Ha3 »tu nokazarenu 6butn B npeaenax 32,3 %. Y copra Haz 43,0 %
pacteHuil ObUTM TOpaXkeHsbI TBepaoii TosoBHer Ha 100 %, y XKetbicy, @apabu, Axapisl u
CrexnoBuanas 24 nopaxeno no 15, 77, 85, 44 % pacTeHull COOTBETCTBEHHO, C YPOBHEM
nopaxenHoctu ot 10 go 20-30 %.

KiloueBble cjioBa: copT, TBepAas TOJIOBHS, O3uUMasi NIICHULA, TOTEPH 3EpHA,
CTENEHb MOPAKEHHOCTH, 3HAYUMOCTb.
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KpBLKOBHUK SBIISIETCSA TPAAULIMOHHON PYCCKOM KyJIbTYpPOM, KOTOPYIO HCIIOIb30BAIN
B Hamledl crpaHe JUIsi NPOMBILUIEHHOTO BO3JEIBbIBAHUA C JOCTaTOYHO BBICOKOM
noxoAaHocTbio [1, 2]. JIns BO30OHOBIEHHS TOBAapHOrO SArOAOBOJICTBA B HACTOALIEE BpeM,
IIPEXk/ie BCEro, HE0OX0AUM HaJIe)KHbIH COPTUMEHT.

Ha CBep/u10BCKO# CeeKIIMOHHOM CTaHIMM CaJ0BOJICTBA C Hayaja ee o0pa3oBaHUs
(1935 r.) mpoBommmu cOOp MECTHBIX OOpa3lOB KPBDKOBHUKA, KOTOpPHIE IIOCIE
COPTOM3YYECHHUS] MPHOOpETAIM CTAaTyC COPTOB (ArajakoBa BHIIHEBBIA, AHupeeBa Ne 1,
CepaioBckuid, YensiOMHCKUIM 3€JI€HbIH), a 3aTeM UX BKJIIOYAIU B CTAHAAPTHBIA COPTUMEHT
o YpaJbCKOMY PErHoHy, JHOO MCIONb30BalU B ceiekuuu. B 60-X rr. mpomnuwioro Beka
MOJTy4YeHa IieJlasi Cepusi MECTHBIX COPTOB KPBDKOBHUKA — YKTYCCKHM Oeinblif, OKTAOpeHOK,
CoBxo3Hbllii, CeBepssHUH, YPaIbCKUM BUHOTPAJ U JPYrHe, 4acTh U3 KOTOPBIX B Pa3HbIC
roJipl ObuTa pallOHMpPOBaHa, a MOCIEAHNE JIBa M HA CETOAHS HE MOTEPSIN aKTyallbHOCTH [3].
C Toro BpeMeHU pallOHMpPOBAHHBIA COPTUMEHT KpbDKOBHHKAa CBepAsIOBCKO oOmactu
MECTHBIMU COPTaMH HE MOIOJIHSICS.

Ilenp Hameld paboThl — MOJYy4YEHHE COPTOB KPBDKOBHHKA, COYETAIOUIMX B cele
BBICOKMI YpOBEHb XO3MMCTBEHHO IIOJE3HBIX IPU3HAKOB C XOPOUIEW ajanTaluend K
arpoxkiuMaruyeckuM ycioBusiM CpenHero VYpana, CTpeccoBbli (akTop KOTOpPBIX B
MOCJIEAHHUE JIECATHIIETUS yeunuics. B ckpenuBaHus BKIIIOYaIN HHTPOYLIUPOBAHHbBIE COPTa
POCCHIICKOM 1 3apyOeKHOM CENEKIIUU — CI0KHBIE MEXBHUIOBBIC THOPHIBI, @ TAKKE MECTHBIC
copTa u cesHupl. Jlydie ruOpuiHble CestHIIbI ObLIM BBHICAKEHBI HA YYaCTOK COPTOU3YUYEHHUS
C MOYBaMH €CTECTBEHHOTO III0A0POANS, O€3 MOIHUBa.

HccnenoBanus NpoBOAMIM Ha YHUKAJIBHON HAYYHOM YCTAHOBKE KOJIJIEKLUU KMBBIX
pacTeHuit OTKpbITOro rpyHTa «I'eHo(OH I MII00BBIX, STOJHBIX U AEKOPATUBHBIX KYJIbTYp Ha
Cpennem VYpanew, r. ExatrepunOypr, B paMkax BBITIOJHEHHsI ['OCynapCTBEHHOTO 3aaHUS
MunucrepcTBa 00pazoBanus 1 Hayku Poccuu no teme «Pa3paboTka M COBEpIICHCTBOBAHKE
METO/IOB CEJEKIIMOHHON paboThl, CO3/IaHME MCXOJHOI0 MaTepuana M aJalTUBHBIX COPTOB
3€pHOBBIX, 3€pHOO0OOBBIX, KOPMOBBIX, IIOJIOBO-STOJHBIX, JE€KOPATHUBHBIX KYIbTYp U
kaptodens» (Ne 0773-2019-0022). Vuers! u Habmr0AeHUs BbIOAHEHBI B 20162019 rr. 110
[IporpaMMe ¥ METOJIMKE COPTOM3YUEHUS TUIOAOBBIX, SITOJAHBIX M OPEXOIIOJHBIX KYIbTYD
[4]. Y — uHOEKC yCTOMYMBOCTH MPOTYKTUBHOCTH.
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