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the mass of grain per ear, the length of the ear and the number of grains in the ear are the determining
factors for obtaining high grain productivity in the conditions of Northern Kazakhstan. According to
the results of the research, samples were selected that have advantages over the Akmola 2 standard
and other samples in terms of grain weight from the plot, ear length, number of grains per ear, weight
of 1000 grains: Start, Step, KS 111/09-2, Leader 1143, Lutescens 1012 (collection samples from
Russia), GVK 2097/14 (sample from Kazakhstan). The samples selected for the complex and
individual elements of productivity are recommended for inclusion in breeding programs as a starting
material for creating new varieties.

Keywords: spring soft wheat, collection samples, economically valuable traits, productivity,
ear length, ear grain content, weight of 1000 grains
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HUIAEHTUOUKALIUS HOCUTEJEN TEHOB YCTOMUYHUBOCTH K )KEJITOH
P)KABUMHE HA OCHOBE MOJIEKYJISIPHOI'O CKPUHHUHIA OBPA3LIOB SIPOBOI
MIIEHALBI

Annomayus

[Tmennma sBJIIETCST OCHOBHOM 3epHOBOM KynbTypoil PecmyOmmku Kazaxcran. XKenras
prKaBYMHA MIIEHHIIBI, BeI3bIBaeMast Puccinia striiformis f.sp. tritici, ssnsercs ogauM U3 Hanbosee
3HAYUMBIX 3a00JICBAaHHI 3JITaKOBBIX KYJIBTYp BO BceM mupe. MHDEKus crmocobHa mopaxaTh OKOJIO
320 BUIOB 37aKOBBIX TpaB U3 50 pooB. AKTYaJbHOCTh MCCJICIOBAHUN - OJHUM U3 BPEIOHOCHBIX
3a00JIeBaHMH MIICHUIIBI SBISICTCS JKENTask pXKaBYMHA, BbI3bIBacMasi rpubom Puccinia striiformis f.sp.
tritici. TTatoren cHKaeT ypo)kail, KauecTBO ceMsiH, MoXeT Bbi3BaTh 100 % morepro ypoxas mpu
HAJIMYMKA ONTHUMAJIbHBIX TOTOAHBIX YCAOBHU. MCmonbp30BaHWE YCTOWYHMBBIX COPTOB IIICHHUIIBI
SBIIIETCS DKOHOMHUYECKHM M DKOJIOTHYECKH HAJCKHBIM METOJIOM KOHTPOIUPOBATH OOJE3HU, UYTO
MO3BOJISIET CHU3UTH NTpUMeHeHne QyHruuaoB. Co3/laHne YyCTOMYMBEIX K JKEITOH PiKaBUYMHE COPTOB
TMIIEHUIIBI U 00ecTieueHe UTUTETFHOTO COXPAaHEHHS UX YCTOMYHMBOCTH OCTAETCSl OCHOBHOM 3a/1adeid
cenekuu. [103TOMYy B CBSI3W C 3TUM BCerja HEOOXOIUM TIOCTOSIHHBIH TIOMCK HOBBIX JOHOPOB
YCTOWYMBOCTH. B cTarhe mpenacraBiieHa pe3yJabTaThl MCCICIOBAHUS KOJUICKIIMU MIIeHUIBI (13 50
00pa3IoB) HACHTUPUITUPOBAHO 15 COPTOB APOBOM MINECHUIIBI, KOTOPBIC SBIISTUCH HOCUTEIISIMH T'eHa
Yr9. BriaBieno 15 nocuteneii reda Yrl0, 17 wHocurens rena Yrl5, onun HocuTenb reda Yrl7, 4
Hocureneil reHa Yrl8 m 8 Hocutenmeid reHa Yr29. HamOonblmas dacTtoTa BCTPEYaeMOCTH CPEIH
00pa3ioB sPOBOY MIIeHUIIB HabMroAanack y rera Yr 15 (34 %), 3atem uayt renst Yr9 (30 %), Yrl0
(30 %), Yr29 (16 %) u Yrl8 (8 %). I'en Yrl7 BbisiBiicH TOIBKO Y OHOTO (2 %) reHOTHIIA MIIICHHUIIBI.

Knrwouesvie cnosa: siposas nuienuya, copm, 2emvl YyCMoUuuoCmu, yCmoudugocms K 001e3HAM,
JHCENMAsL PHCAGUUHA, MOTEKVIISAPHBIL CKPUHUHE, MONEKYIAPHbLE MAPKEPDL.

Beoenue

[Tmenuna siBiseTcss OCHOBHOHM 3epHOBOM KynbTypod PecnyOmukmu Kazaxcran. Kazaxcran
MMEEeT camble BBICOKME I[IOKa3aTeldd MPOM3BOACTBA MIIEHUIBL: OO0IIas IUIOMA b, 3acesHHas
muenunei, nocruraer 13-14 MiuH ra, 4Tto coctaBiadeT 82,4 % oT oOIel IUIoMaad IMIIEHUIL B
Hentpansroii Asznm. Kpome Ttoro, Kasaxcran sBiseTcs caMbIM KpPYIIHBIM IIPOU3BOAMTENIEM
MIICHUI[BI B 3TOM PETHOHE ¢ 00IuM 00beMoM 9,6 MitH TOHH B Toj [ 1]. [Tmenuna (nar. Triticum) —
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OYCHb Ba)KHAs 3€pHOBAs KyJbTypa, OTHOCSIIAsACA K ceMeCTBY 371akoB. B Kazaxcrane npouspacraer
6 BUIOB (BOJDKCKAs MINEHUIIA, TTOJNBCKAS MINEHUIA, MTKas MIICHUIIA, TBEpAas MIIEHUIA, MATKas
MIIEHUIIA), TUKOPACTYIIUE BUIBI BCTpeuaroTcs penko [2]. Yposxkaiinocts 30-40 11ieHTHEPOB ¢ reKTapa.
Kenrast pxkaBumHa BriepBbie Oblia omucana B 1777 roxy. K tomy Bpemenu Oypas u ctebneBas
PIKaBUMHBI OBUTH YK€ M3BeCTHBI, U B 1827 romy Schmidt omucan ee kak TpeTuii BHI PiKaBUMHBI
3epHOBBIX, JaB Bo30yautenmo HazBanue Uredo glumarum [3]. B 1860 roxy Fuckel nasBan
U3y4aeMyro UM prkaBunHy Puccinia straminis, HO mojBeprags COMHEHHUIO SIBISCTCS OHA MOJBUIOM
Oypoli p>KaBUMHBI HJIH OTJENBHBIM BUIOM. B 1894 romy Westendorp, coOpaB criopbl rpuda Ha pxH,
omucan ux kak Puccinia striaeformis. B 1894 roxy Eriksson u Henning npeamonokuim, uato Kearas
PKaBUMHA — OT/ICNIBHBII BUJ] prKaBUMHBI 3IAKOBBIX TPaB M Jaiu eil HazBanue Puccinia glumarum. B
1953 romy Hylander u nap. manmu maroreny HasBanme Puccinia striiformis West, koropoe
WCIIOJIL3YETCSl U B HAIIM JHU. EXXKEromaHo jKenTas p)KaBYMHA BBI3BIBACT OOJBINNE MOTEPU YpOxKast
[4,5]. Kenras p>kaBurHA MIIEHUIBI, TOpoxaaeMast Puccinia striiformis f.sp. tritici sBusiercs omHoi
W3 CaMbIX pACIpPOCTPAHCHHBIX W CaMBIX OMNACHBIX Oome3Hed. JKenTas pkaBUMHA CHUXKACT
CIOCOOHOCTH pacTeHus K (POTOCHHTE3Y, MOBBIIIACT UCIAPSEMOCTb. B pe3ynbrare matoreH npuBOAUT
K BBICBIXaHHIO 3€pHa MILIEHULbI CHIXKEHUIO U €ro kKauyecTtBa [6]. CeMeHa pacTeHM, MOpakeHHBIX
3TUM 3a00JIeBaHUEM, TEPSIOT BCXOXKECTh TMOO0 crabo nmpopactatoT. [yist palioHOB ¢ 01aronpUsTHBIMU
YCIIOBUSIMH, TJIC BO3MOXKHO DaHHEE 3apaXCHHE W Pa3BUTHE IATOTEHA B TEUCHUE HECKOJIBKUX
MeCSIEB, MOTepu ypoxkas MoryT cocTaBisaTh 100-%. OO0beM MOTEpSHHOTO ypo)kas 3aBHCHUT OT
YCTOWYMBOCTH COPTA, JUIUTEIHHOCTH MEPUOJIa C OJIArONPUATHBIMU yCIOBHSIME, BPEMEHH Pa3BUTHS
MEPBUYHON WHQEKINUU, CKOPOCTH pa3BUTHs 3a00JICBaHHMS W €r0 TPOJIOJDKUTEIBHOCTH. boiee
JeTabHasl UCTOPHsSI HOMEHKIATYpPhl M CUCTEMATUKU KENTOW piKaBUMHBI OMKHCAaHa B MOHOrpaduu
Eriksson u Henning «PxaBumnbl 371aKkoBeIX KyiabTyp» (1896 r.) [7]. B Kaszaxcrane oCHOBHBIM
apeasoM >KENTOW PiKaBUMHBI SIBIISIETCS FOKHBIA U IOTO-BOCTOYHBINM peruoHbl. [Ipupoansiii oyar
HaxOJUTCS B TOpHOM 30HE AyMatuHCKOM oOnactu Ha BbicoTe 1500-2000 M Ham ypoBHEM MODs.
DONUPUTOTHH JKEITOW pXKAaBYMHBI HA IMIIIEHUIIE B MTOCJIEIHHUE o1l Habmoaamuck B 1992, 1999, 2000
u 2002 rogax [8]. BOABIIMHCTBO BO3/AENBIBAEMBIX COPTOB MIICHHUIBI B 3HAYUTEIBHON CTEIECHU
nopaxaroTcs 3Toil 6ose3Hpr0. IHHEKTUBHBIM METOOM OOPHOBI C OOJIE3HSAMH MILEHUIIBI SBISETCS
CO3/IaHHWE COPTOB, YCTOMYHMBBIX K pKaBUYMHAM W BHEAPEHWE MX B MPOW3BOJICTBO. Bo3menbiBaHue
YCTOMYMBBIX COPTOB U30aBISET OT HEOOXOTUMOCTH MPUMEHEHUS MTECTUIUI0B, YTO OYEHB BaXKHO IS
sKoJlorMueckoil  Oe3omacHoctu. [l 3TOro HEOOXOIMMO BHEIPEHHE B  INPOU3BOJACTBO
BBICOKOIIPOU3BOJIUTENBHBIX ~ YCTOMUMBBIX  COPTOB  TIIEHHUIBI, OTBEYAIOMIMX TpPeOOBaHUAM
COBpeMEeHHOT0 3emJeenus. [103ToMy He00X0 1M MOUCK HOCUTENIEH T€HOB YCTOMYMBOCTH K YKEITOU
pkaBunHe. OIHUM W3 HauOollee YCHENIHbIX TMOXOJOB SBISeTCA HACHTU(UKAIUS dP(HEKTUBHBIX
HOCHUTENEN

Yr reHoB ¢ momompio Mapkep- BcromorarenbHou cenekuun (MAS). [IpeumyrnectBoM
CEIIEKIIMHU C TIPUMEHEHHEM MOoJTeKysipHbIX MapkepoB (Marker Assisted Selection — MAS) siBistercst
BO3MOXKHOCTH MPOBEJIEHUsI 0TOOpa pacTEHUI HE3aBUCUMO OT YCIOBUU Cpeasl U Ha Jr000il cTaguu
passutus (Shi et al., 2001; Castro et al., 2002). Ilenpto uccieq0BaHUs ABISIETCS UACHTH(DHKAIHS
HOCHUTENIEHl TeHOB YCTOMYMBOCTH K >KEITON prKaBUMHE Ha OCHOBE MOJIEKYJISIPHOTO CKPHHUHTA
00pa3IoB MIIICHHUIIHI.

Memoowt uccneoosanusn

OObeKkTaMHu UCCIIeIOBaHUS SBISIOTCS S0 SPOBBIX COPTOB IIICHHIIBI, BO3JICIIBIBAEMBIX WU
ucnons3yeMbeix B cenekiuu B Kaszaxcrane. [lpoBemen anamm3 oOpasmoB JIHK mmenunsr Ha
MIPUCYTCTBUE MapKEPOB, CIEIUICHHBIX C TCHAMH YCTOHYHBOCTH K JKEIITON pkaBunHe. Vcroib30BaHme
[TIP (monmmmepa3HOW IEMHON peaklUy) OTKPBIJIO HOBBIE BO3MOXKHOCTH JUISI MapKHPOBaHUS
YCTOMYMBOCTH K Oo0je3HsM pacTteHud. [[ns uaeHTHPUKAIUU HOCUTENEH TeHOB YCTOWYMBOCTU
ucnonb3oBan metox [TIP. Ammndukarus nposenena B ammupukarope BIO RAD T100 Thermal
Cycler u Long Gene A300 Fast Thermal Cycler.

Jns nposenenust [1I[P ananmu3a HCMONB30BAIM PEAKLIMOHHYIO CMECh 00BEeMOM 25 MKII
cienyromero cocraa: reHoMHas J{HK — 2 mkit; 10xPCR 6ydep — 2,5 mxii; MgCl2 (25mM) — 1 Mkt
cmech ANTPs (10mM) — 2,5 mkar; o 1,25 Mkt kaxkaoro mpaiimepa (1 pmol); Taq-nonmumepasa (5 U)
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— 0,25 wmki; gemonusupoBaHHas Boma — 14,25 mxi. [IporpamMmbl (TPOTOKOJIBI) aMITIU(UKAITIN
BBEIOpAHBI B 3aBUCUMOCTH OT UACHTU(DUIIMPYEMBIX YI TeHOB ycToiunBOCTH. HadanpHas neHarypanus
cocraBisuia — 94 °C — 3 muH, 45 nukios (94 °C — 1 muH, 60 °C — 1 muH, 72 °C — 2 MHH); 3JIOHTallUs
— 72 °C — 10 mun (BremenKamp-Barrett et al., 2008). Busyanu3zanuio npoaykToB aMILTHQHUKAUH
BBITIOJHSUTH Ha 2% arapo3HOM Tejie METOJIOM ropu30oHTalIbHOrO 3ekTpodopesa B TBE-Oydepe 45
MMrtpuc-6opar, IMM EDTA, pH=8.0. (Auucumona u ap., 2010). I'opu3oHTanbHBIN MEKTpOdope3
npoayktoB [11[P oTpaxaet Hanuuue uin OTCYTCTBUE YI reHa B TeHOTHUIIAX, UCCIIEeyeMbIX 00pa3IioB
MIICHAIBI. ATapo3HBIA Telb TOCIEe MPOXOXKICHUS 3JeKTpodope3a OKpalIuBaId OpPOMHUCTBIM
satuaueM, 3ateM npoaykTel TP Busyamusuposanu ¢ momoinsto mpubopa GelDoc Bio Print Mega
XR+ ¢ nporpammubiM obecrieuenreM Mega Capt. Pasmep aMIUIMKOHOB WM Map HYKJIEOTHIOB Ha
arapo3HOM TeJie OINpeaeIIsIN C UCIOIb30BAHUEM Mapkepa MoJieKyisipHoro Beca Gene-Ruler 100bp
DNA Ladder. s TP anann3a ucrnonbp30BaHbl MapKephbl 1S HACHTU(DUKAIIMU IPUCYTCTBUS TCHOB
Yr, KOoTOphIE Mpe/ICTaBICHBI B Tadauile 1.

Tadamua-1. Mapkepbl, HCIOJIb3yeMble I WACHTU(UKAIMKA HPUCYTCTBUS TE€HOB YI B
oOpasnax MIIeHHITBI

T'en Jloxanu3anus Ha3“BaHne IMTocnenoBaTenbHOCTH MpaiiMepoB c Amnmuumpyemsii Hcrounuk
npanimMepoB oTxMra | ¢parMeHT
Lr26/
Yro/ 5-CTCTGTGGATAGTTACTTGATCGA -3' o
sr3y | 2B lag95 5-CCTAGAACATGCATGGCTGTTACA -3 55°C | 1100bp [R] (10]
Pm8
5-GTGTTATGCATGCAGGTTCC -3' o 240bp [S]
Yrio 1AS Xpsp3000 | 5 AGGTGTGAGTGAGTTATGTT -3 3°C | 2600p [R] (11]
5-TGC TTG TCT AGATTG CTT GGG -3' o [12-13]
Yri5 1BS Xgwm413 | 2 o L ST OTT 6GC A S 60°C 100,110bp [R]
Lr37/ Ventriup/ 5-AGGGGCTACTGACCAAGGCT -3'
Yri7/ | 2AS LN2 P 5.TGCAGCTACAGCAGTATGTACACAAAA - | 65°C 262bp [R] [14-15]
Sr38 3
Lr34/
vris/ 7DS csLV34-f 5-GTTGGTTAAGACTGGTGATGG -3' 60°C 150bp [R] [16-17]
Sr57 csLV34-r 5-TGCTTGCTATTGCTGAATAGT -3' 229bp [S]
. . [18-19]
Lr46/ 1BL WMC44-f 5-GGTCTTCTGGGCTTTGATCCTG -3 57°C 242bp TR
Yr29 WMC44-r 5-GTTGCTAGGGACCCGTAGTGG -3' PRI

Pezynomamul u oocyrscoenue

[Tpoanammuzuposano 50 sipoBbix 006pa3ioB JJHK niienuiisl Ha HaTM4YMe B ©X TEHOME MapKEPHBIX
JIOKYCOB yCTOMYMBOCTH K JKENTOM pikaBuMHE. ODQPGEKTUBHBIMU TE€HAMHU SBISIOTCS TEHBI
YCTOWYMBOCTH K kentoi pokaBumue Yr 9, Yr 10, Yr 15,Yrl7, Yr 18, u Yr 29 [9]. lns npoBeneHus
ITLIP noarorosneHo 50 uncteix nmpod JJHK, nonyueHHbIX U3 00pa31oB SpOBOH MILIEHHUIIBI.

J1Jis Ioncka HOCUTENEH K JKeNTOH prkaBunHe ¢ reHoM YT 9 mcmosk3oBan STS mapkep lag 95,
oXuaeMblil hparMeHT Juis ycroiunBoro ayiens cocrasnsger 1100 m.H. Jlokanuzanus resa Yr 9 Ha
xpomocome 1BL-1RS u ucrounukom rena sensiercst Imperial rye. Pesynsrats [1L[P o moucky atoro
reHa TMOKa3bIBAIOT Y HEKOTOPBIX M€HOTUIOB Hanmuuue mpoaykToB ammundukanmu JJTHK obpasuos
SIPOBOM TIIIICHUIIBI C WCIIOJIb30BAHUEM TIpaiiMepoB K JIokycy lag 95 cuemrennomy ¢ renom Yr 9.
BrisiBneno 15 oOpasuoB: Acrana, Acrana Illopranaei, Axkmona 40, Axrtobe 14, Axrtobe 130,
Kazaxcranckas pannecnenasi, Kazaxcranckas 12, Kazaxcranckas 25, Kaparangunackas 70,
Kapabansikckas 98, Caman, baiitepek, Llenunnas 21, lHenunnas 60, Llenuanas roOuneitnas, 1 oHu
SBIIAIOTCS HOcuTesiMu reHa Yr 9. IlpoaykTel aMIumm@UKaud OTCYTCTBOBATH y 35 00Opa3IoB
nreHuts [10].

J1J1s IorcKa HOCUTENEH K JKeNnToH prkaBunHe ¢ reHoM Y10 ncroms3oBan SSR mapkep Xpsp300,
OXUJaeMblil (hparMeHT i ycToWuuBoro ammens coctaBun 260 m.H. Jlokanuzanus rera Yr 10 Ha
xpomocome 1BS, ucrounmkom rena ssisercs Moro.[11]. PesyasTarsr [P mo nmoucky 3Toro reHa
MOKAa3bIBAIOT Y HEKOTOPHIX T€HOTUIIOB HasnuKe nmpoaykTos amrundukamuu JJHK o6pasios sipoBoit
TIIIICHHIIBI C HCITOJIb30BaHUEeM mpaiiMepoB K Jokycy XPsSpP300 cuererHomy ¢ reHoM YT 10. ITokazano
gyto copta Kaparanaunackas 70, KapaGansikckas 98, Caman, baiitepek, Llenunnas 21, llenunnas 60
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u llenmuunas ro0wielinas  sBistorcs Hocutensmu reHa Yr 10 (Puc 1). IIpoayktel amruindukanm
OTCYTCTBOBAJIH y 9 00pa3LOB MIICHHUIIBI.

1 2 3 S 6 7 8 010 11 12

13 14 15 16 17 18 10 M

1-Kaparanaunckas 70, 2-Kapa6assikckas 98, 3-1llopranaunckas obuneitnas, 4-Caman, 5-Baiirepek, 6- Lenunnas 21, 7-Lenunuas 26, 8-
Henunnas 50, 9-Lenunnas 60, 10-Lienuunas roouneiinas, 11-Henunnas 20, 12-Lenunnas 90, 13-Kazaxcran 20, 14-Illopranaunckas 95
yayuurenHas, 15-Kapa6ansikckas 101, 16-Kaparanaunckas 22, 17-Kapabasikckast octucrasi, 18-Yr 10/6* Avocet S (1os1okuTenbHbIH KOHTPOIB),

19- ddH,O (oTpunaTensHbIi KOHTPOJIB), Mapkep MmosekyispHoro seca (Gene-Ruler 100bp DNA Ladder).

Pucynok-1. ITpoaykrer ammmdukarmu JJHK 06pa31ioB sspoBoii MIIeHUIIBI C
UCIOJIb30BaHUEM IpaiiMepoB K Jokycy Xpsp 3000, cuerienHoMy ¢ reHom Yrl0

Jns unentudukanum Hocurened reHa Yr 15 mposenen I[P anamu3 reHoTUNOB sSpOBOM
TMIIIICHHMIIBI ¢ HCTIonb3oBaHueM SSR mapkepa Xgwm 413. T'en Yr 15 nokanu3oBan Ha xpomocome — 1B,
ucrounukoM Yr 15 seisercs Dippes Triumph. Oxunaemslii pasmep GpparMeHTa aMIuIupUKaILug 1s
nokyca Xgwm 413 ¢ aymenem rera Yr 15 — 100-110 n.u. [12,13]. @parmenTsr JJHK, yka3biBaromniue
Ha npucyTrcTBue reHa Yr 15 BwisiBiensl y 17 (Acrana, Acrana [loprannael, Akmona 2, Akmona 3,
Axtobe 10, Axrobe 14, Axrobe 39, Akrtobe 130, Kasaxcranckas 7, Kasaxcranckas 25,
Kaparangunckas 70, KapaOanbikckas 98, Caman, baiitepek, Lenunnas 21, Lenunnas 60 u
LenmuuHas roOumeiHas) oOpa3moB HIIEHUIB. [IpomyKThl ammupuKanuu OTCYTCTBOBAIUA y 33
00pa31oB SIPOBOM MIICHUIIBI.

Jnst uaeHTH(UKAIMU HOCHUTENEH TE€HOB YCTOWYMBOCTH, coiepkammii reHn Yr 17 Obun
ucnosnb3oBan SCAR mapkep Ventriup/LN2. [14,15]. T'en Yr 17 nokanu3oBan Ha xpomocome 2 AS,
UCTOYHMKOM TeHa sBisiercss T. ventricosa. [lns wmaentudukanmu Yr 17 oKUIaeMblid MPOIYKT
amMIIuHUKay pasMepoM 262 I.11. BBISBIEH TOIbKO y copta baiitepek. [IponykTsl ammiandukanun
OTCYTCTBOBaJIK Y 49 00pa3ioB MIeHUIbI. JJis MOJ0KUTENTEHOTO KOHTPOJIS OBLT UCTIOIB30BaH COPT
Madsen, ddH20 a5t oTpUIaTETEHOTO KOHTPOJIS.

Jnst uneHTH(UKAUN HOCUTENIEH TeHOB YCTOWYMBOCTH, cojaepkammid reH Yrl8 Owun
ucnonb3oBad STS mapkep csLV34 [16,17]. I'en Yr 18 nokanuzoBan Ha Xpomocome /DS, ncrounnkom
reHa sipisiercst Triticum aestivum (copra Anza, Condor). Ha pucyrke 2 mpeacTaBieHbl pe3ybTaThl
[MIP-ammummdukanuu ¢ ucrnonszoBanueM STS mapkepa cSLV34. Jns maentudukanuu resa Yr
OXKHUIaeMBIi TIPOAYKT amIumpukamuu pazmepom 150 m.H. BBIsIBICH y copTa Aktode 14 m y
usoreHHoi jguHun Yrl8 (Yrl8/6* Avocet S). Ocranbhbie 14 oOpasuoB mokaszanu ITL[P-mpomykt
pazmepoM 229 I1.H. ¥ HE SBISAIOTCS HOCHTEISIMU TeHa Yrl8.

1 2 3 4 5 6 7 8 0 10 J1 12 1§ 14

15 16 17 18 M 19

1-Acrana 2, 2-Acrana, 3-Acrtana lllopraumsl, 4-Akmona 2, 5-Akmona 3, 6-Akmona 40, 7-Axto6e 10, 8-Akrobe 14, 9-Aktobe 39, 10-
Axtobe 130, 11-Ka3zaxcranckas panaecnenas, 12-Kazaxcran 7, 13-Kazaxcran 12, 14-Ka3zaxcran 25, 15-Kasaxcran 75, 16-Kaparanauuckas 70, 17-
KapabGanbikckas 98, 18-Yr 18/6* Avocet S (1monoxuTenbHbIA KOHTPONb), M- Mapkep Mosekyisiporo Beca (Gene-Ruler 100bp DNA Ladder), 19-
ddH,0 (oTpuuaTEnbHBIN KOHTPOIIB).

Pucynok-2. ITpoaykrer ammmdukarym JJHK 00pa3iioB sipoBoii MIIEHUIIBI C
HCIOJIb30BaHUEM IpaiiMepoB K JIoKycy CSLV34, cuennennomy ¢ reHom Yrl8.
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Jlyis moncka HocuTenei rena Yr29 ucnoss3oBad Mapkep Wmc44, crierieHHBIH ¢ KOMIUIEKCOM
reroB Lr46/Yr29 [18,19]. I'en Yr29 nokanu3oBan Ha xpoMocome 1BL, ncTouyHMKOM reHa sBIseTCS
Triticum aestivum (Pavon 76), Chinese Spring siBisiercst oTpHIaTeIbHBIM KOHTpOJEeM. [IpoBencH
[TI[P-anaim3 reHOTHUITOB TIIICHUIIBI C HCTIONb3oBaHueM SSR Mapkepa Xwmc44. Oxugaemblii pa3mep
¢bparmenTa amrumdurkanuu ans Jgokyca Xwmcdd — 242 n.u. Ha pucynke 3 mnpezacraBiieHa
anekrpopoperpamma I1[P-ananu3a reHoTunoB sipoBoii mmeHusl. [IIP-npoaykTsl pasmepom 242
II.H. BBISBJIEHBI Y 5 00pa3ioB (Acrana, Aktobe 130, Kasaxcranckas panHecnenas, Kazaxcran 7 u
Kazaxcran 12) nmenunst. [IpoaykTel aMmum$ukanuy OTCYTCTBOBAIN y 13 T€éHOTUIIOB MIIEHHUITHI.

123 45 6 78 01011 12 BM I816171810NM

Lo . - b . e

1-Acrana 2, 2-Actana, 3-Acrana Illoprannsl, 4-Axmona 2, 5-Axmona 3, 6-Axmona 40, 7-Axto6e 10, 8-Aktobe 14, 9-Akrobe 39, 10-
Axtobe 130, 11-Ka3zaxcranckas panaecnenas, 12-Kazaxcran 7, 13-Ka3zaxcran 12, 14-Ka3zaxcran 25, 15-Ka3saxcran 75, 16-Kaparanauuckas 70, 17-
Kapabanbikckast 98, 18- Lr 46 (mososkuTenbHblil KOHTPOIb), 19- ddH,0 (orpuuarenshsiit KoHTpois), M — Mapkep monekyisipaoro Beca (Gene-Ruler

100bp DNA Ladder).

Pucynoxk-3. [lpoaykrel ammuduxarnyu JJHK 00pa3iioB sspoBoii MilIeHUIBI ¢ UTIOIB30BAHUEM
npaiiMepoB K JIokycy Xwmc44, cuerieHHomy ¢ reHoM Lr46/Yr29

Ta6auna-2. MonexyaspHbIi CKpUHUHT SPOBBIX 00pa310B U MEPCIIEKTUBHBIX JTMHUN MIICHUIIBI
I€HOB YCTOMYHUBOCTH

HaumenoBanue lag 95 Xpsp_3000 | Xgwm413 | Ventriuo/LN2 csLv34 Wmc Hanunuue rena
Ne +260 .1 100-110 262 1.H. +150 1. 44 1
1100 m.u. 240 m.H. ILH. Lr37/Yrl7/Sr38 | -229 n.u. Wmc
Lr26/Sr31/Yr9/Pm8 | Yr 10 Yr 15 Lr34/Yr18/Sr57 | 44 2
242 m.1.
Lr46/Yr29

1 2 3 4 5 6 7 8 9

1 Axmora 2 - + + - - - Yrl0, Yrl5

2 Axkmora 3 - - + - - - Yrl5

3 Axmona 40 + + - - - - Yr9, Yrl0

4 AxT0be - - - - - - -

5 Axto0e 10 - - + - - - Yrls

6 Axkrtobe 130 + + + - - + Yr9, Yr29, Yrl0,
Yrl5

7 AxtoGe 14 + + + - + - Yr9,Yrl8, Yrlo,
Yrl5

8 Axto0e 39 - + + - - - Yrl0, Yrl5

9 Asem - - - - - - -

10 | Anmaken - - - - - - -

11 | Auraiickas 50 - - - - - - -

12 | Acrana + - + - - + Yr9, Yr29, Yrl5

13 | Acrana 2 - - - - - - -

14 | Acrana lllopTanmst + + + - - - Yr9, Yrl0, Yrl5

15 | Baiitepek + + + + - - Yr9, Yrl0, Yri5,
Yrl7

16 | Kaszaxcranckas 12 + - - - - + Yr9, Yr29

17 | Kaszaxcranckas 19 -

18 | Kaszaxcranckas 20 -

Yr9, Yri0, Yri5

+ |
+ |
'
'
'

19 | Kaszaxcranckas 25 +

20 | Kasaxcranckas 4 - - - - - - -

21 | Kazaxcranckas 7 - + + - - + Yr29, Yri0,
Yrl5,

22 | Kasaxcranckas 75 - - - - - - -

23 | Kazaxcranckas + - - - - + Yr9, Yr29

paHHecneas

24 | Kapabansikckas 101 | - - - - - R R
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IIponoskeHne TadUIbI-2

1

[ 2

| 3

[ 9

25

Kapabanbixckas 90

26

Kapababikckas 92

27

Kapabanbikckas 98

+

Yr9, Yrl0, Yri5

28

Kapabanbikckas
oCTHCTAs

Yri8

29

Kaparanaunckas 22

Yrl8

30

Kaparanaunckas 70

Yr9, Yri10, Yr15

31

Owmckas 18

32

Owmckas 19

33

Tasnomap 93

34

ITamsiTh A3ueBa

35

Camap

Yr9, Yr29,
Yr10,Yrl5

36

CaparoBckas 42

37

CaparoBckas 58

38

Ienuunas 20

39

Henuunas 21

Yr9,
Yr29,Yr18,Yrl0,
Yri5,

40

Ienunnast 26

41

Henunnas 3C

42

Ienunnas 50

43

enunnas 60

+ |

+ |

+ |

Yr9, Yri0, Yrl5

44

Ienuunas 90

45

Ilemuanas
ro0usIeiHas

+

+

+

Yr9, Yr29,
Yrl0, Yrl5

46

IopTannuHcKas
2007

47

IHopranaunckas 25

48

Ioprannunckas 95
YIIy4IIeHHAs!

49

IoprannuHcKas
ro0OueiHast

50

IlToprannst 70

Konrponu

CopT 1 uHus

HNCTOYHUK

POaOCTIOBHAA

Yr 9/6*Avocet S (NIL Lr 26)

USA

TC*6/ST-1-25

Yr 10/6*Avocet S

AUSTRALIA

Moro

Yr 15/6*Avocet S

AUSTRALIA

Dippes Triumph

Yr 17/6*Avocet S (NIL Lr 37)

AUSTRALIA

TC*6/VPM-RL6081

Madsen

USA

VPMI1/Moisson951//2*Hill 81

(VPM/Moisson951//2*Hill 81)(Lr
37

Yr 18/6*Avocet S (NIL Lr 34) AUSTRALIA TC*6/P158548

VCM//CNO/7C/3/KAL/BB
CMH74.630/5X//SERI82/3/AGENT

Yr29/Lr46 (Pavon 76) BANGLADESH

IMpumeyanus
M — Mapkep monekyisipHoro Beca (Gene-Ruler 100bp DNA Ladder)
ddH20 (orpunarenbHblii KOHTPOIIB)

3akniouenue

B pesynbrare nccnenoBanus KOJUIEKITUHU MeHUIsl (13 50 o0pas3ioB) uaeHTuGuImpoBano 15
COPTOB SIPOBOM MIICHHUIIBI, KOTOPBIE SBISUIMCH HOCUTENsIMU TeHa Yr9. BeisiBieHo 15 Hocuteneit rena
Yrl0, 17 wnocurens reda Yrl5, ogun HocuTens rena Yrl7, 4 nocureneii reda Yrl8 u 8 Hocurenei
rera Yr29 (tabmuua 2). B tabnure 2 npeacrasiena nHGOpMAaIHs 0 TeHAaX YCTOMYUBOCTH, KOTOPHIE
ObUTH WICHTU(HUIMPOBAHHBIE TPH MOJEKYJIIPHOM CKpHHHHTEe S50 COPTOB SPOBOH IIIICHHMIIHI,
Bo3JenbIBaeMbiXx B Kazaxcrane. Hambonbiias yacToTa BCTpEYaeMOCTH cpeiau o0pas3iloB SIPOBOMA
MIIeHUIB Habmroaanack y rena Yrl5 (34 %), zarem uayt renst Yr9 (30 %), Yr 10 (30 %), Yr 29 (16
%) 1 Yrl8 (8 %). I'en Yrl7 BoisiBneH TONBKO Y ofHOTO (2 %) reHoTuna nineHunsl. He BoisiBieHbI YT
TeHbl YCTOMUMBOCTH K KeNTOH pkaBurHe y 27 00pa3uos nueHuisl (54 %). UnentuduinpoBaHHbie
HOocHuTeNH YI peKOMEHyeTCs HCIIOIh30BaTh B KAU€CTBE JOHOPOB B CENEKIIMOHHBIX MPOTrpamMmax st
MTOBBIIICHUS YCTOMYUBOCTH COPTOB K XKEJITOW prKaBUMHE.

®unancupoBanue. Pabora BemonHena mno npoekty HTII BR18574149 «Coznanue
YCTOWYMBBIX K Oypoil prkKaBUMHE TNEPCIEKTUBHBIX JIMHUW TIIICHWIBI HA OCHOBE BHEIPCHUS B
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. K. Kanyzax*, M.T. Kymapoaesa, A.A. bonamoekosa, K. baxvimynvt, A.M. Koxmemoea
Ocimoixmep 6uoI02UACHL JHCIHE OUOMEXHONO2UACHl UHCMUMYMbl, Anmamul Kanacet,
Kazaxcman, dolphin_ 969@mail.ru*, madina_kumar90@mail.ru, ardashkal984@mail.ru,
kanat1499@gmail.com, asia.k68@mail.ru
"KA3IbIK BUJIAY YJTUIEPIH CAPBI TATKA TO3IM/ILIIK TEHJIEPIHIH
TACBIMAJIJATBILLITAPBIH MOJIEKYJIAJIBIK CKPUHUHI'TEY HET'I3IH/IE
NIAEHTUOUKALUAJIAY
Anoamna
bunmait — Kazakcran PecryOimkachIHBIH HET13I1 JOHJI NaKbUIbl. BUIAWIBIH capbl TaTTapbl
Puccinia striiformis f.sp. tritici — qmyHue >xy3iHaeri 1oH/I TaKbUIIAPABIH €H MaHbI3/bl aypyIapbIHbIH
0ipi. Mudekmusa 50 tykpiMmac moHmI AakbuimapAblH 320-Fa JKYBIK TYPIH KYKTBIPYBI MYMKIH.
3epTTeyniH ©3eKTiIri — OumaiablH 3USHABI aypyiapeiHbiH Oipi — Puccinia striiformis f.sp
CaHbIpayKyIarel TyAbIpaThiH capel TaT tritici. Ko3apIprbiil ©HIMILTIKTI, TYKBIM CamachlH
TOMEHJICTEl KOHE KoJailbl aya paiibl skarmaiibinga 100% eHiM KOFanTyblHA OKeNyl MYMKIH.
bunmaiiplH  Te3IMIi COPTTapblH TaiaadaHy aypyJiapMeH KypecyliH SKOHOMHUKAJIBIK JKOHE
SKOJIOTHSUTBIK TYPFBIAAH THIMIII Oiici 00BN TaObUIaIbI, OCBUIANINA (YHTHIIUATEPAl KOJIIAHYIbI
azaiitaapl. Capbl TaTKa TO3IMI1 OMIail COPTTAPBIH MIBIFAPY KOHE OJapbIH TO3IMILUTITIH Y3aK YaKbIT
CakTayJbl KaMTaMachl3 €Ty CEJICKIHMSHBIH Heri3ri MiHAeTi Oonbim Kama Oepemi. COHIBIKTAH 1a
TYPaKTBUIBIKTBIH JKaHa JOHOPJIAPBIH YHEMI i37ecTipy KaxkeT. Makanana Oujiail KOJUICKIUSCHIH
3epTTey HOTIXKenepi kenripinreH (50 copTteiH immiHeH) Yr9 reHiHae >ka3mblK OwmaiaeiH 15
TachIMAIIAYIIbICl  aHBIKTAABL.  Yrl0 reminig 15 tacemampmaymieichl, Yrl5 reninig 17
TackIManAaymbIcel, Yr1l7 reHinig Oip TachiMannaymbichl, YI18 reniniy 4 TachIManAaylIbIChl )KOHE
Yr29 reniniy 8 TachIManIaymbIChl aHBIKTANABI. JKa3apIK Oumai yiriiepidia eH sKoFapbl xKuitiri Yrld
reringe (34%) OGaiikanmel, coman keiin Yr9 (30 %), Yr1l0 (30 %), Yr29 (16 %) xone Yrl8 (8%)
regepi  kenenmi. Yrl7 remi OwmadiaeiH  Oip (2 %) TreHoTMHiHIE FaHAa  AHBIKTAJIBL
WNnentudukanusuianrad  YI TachIMaiaylibl COPTTAPbIH Capbl TaTKa TO3IMIUIITIH apTTHIPy YILIiH
CEJISKIMSUTBIK OaFaapiaManap/ia JOHOP PETiH/e Mailaiany YChIHBIIA/IbL.
Kinm ce3dep: xa3aplk Oupmail, TeHaepre TeO3IMALUIr, aypyjiapra Te3IMIITiK, capbl Tart,
MOJICKYJISIPIIBIK CKPHHUHT'1, MOJICKYJISIPIIBIK MapKepJepi.

D.K. Zhanuzak*, M.T. Kumarbaeva, A.A. Bolatbekova, K. Bakhytuly, A.M.Kokhmetova
Institute of Plant Biology and Biotechnology, Almaty, Kazakhstan, dolphin_969@mail.ru*,
madina_kumar90@mail.ru, ardashkal984@mail.ru, kanat1499@gmail.com, asia.k68@mail.ru
IDENTIFICATION OF CARRIERS OF YELLOW RUST RESISTANCE GENES ON
THE BASIS OF MOLECULAR SCREENING OF SPRING WHEAT SAMPLES
Abstract
Wheat is the main grain crop of the Republic of Kazakhstan. Wheat yellow rust caused by

Puccinia striiformis f.sp. tritici is one of the most important cereal diseases worldwide. The infection
can infect about 320 species of cereal grasses from 50 genera. Relevance of research - one of the
harmful diseases of wheat is yellow rust caused by the fungus Puccinia striiformis f.sp. tritici. The
pathogen reduces yield, seed quality, and can cause 100% yield loss under optimal weather
conditions. The use of resistant wheat varieties is an economically and environmentally sound way
to control diseases, thus reducing the use of fungicides. The development of wheat varieties resistant
to yellow rust and ensuring the long-term preservation of their resistance remains the main task of
breeding. Therefore, in this regard, a constant search for new donors of sustainability is always
necessary. The article presents the results of a study of the wheat collection (out of 50 samples), 15
spring wheat varieties were identified that were carriers of the Yr9 gene. 15 carriers of the Yr10 gene,
17 carriers of the Yrl5 gene, one carrier of the Yrl7 gene, 4 carriers of the Yrl18 gene carriers of the
Yr29 gene. The highest frequency of occurrence among spring wheat samples was observed in the
Yrl5 gene (34%), followed by the Yr9 (30%), Yr10 (30%), Yr29 (16%), and Yr18 (8 %). The Yrl7
gene was found in only one (2%) wheat genotype.
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THE FUNGICIDES EFFECT TESTING ON FLAX AND LENTILS SEED INFECTION IN
THE LABORATORY CONDITIONS

Abstract

In recent years, research on the study of flax diseases has not been conducted in Kazakhstan and Russia.
Research on diseases and pests of flax in the CIS countries is devoted to applied issues aimed at evaluating the
effectiveness of preparations for pre-sowing seed treatment, monitoring the spread of diseases and pests, and
assessing their impact. Research on flax seeds in different parts of the world is especially important because
the response of cultivars to fungal pathogens can vary regionally due to the presence and/or development of
new strains of the pathogen. The article presents the research results on the influence of fungicides on seed
infection of flax and lentils in laboratory conditions. The data from phytoexamination of lentil and flax seeds
showed that these crops were dominated by fungi from the genera Fusarium and Alternaria, and bacterial
exudate was also noted with a frequency of occurrence ranging from 57.1% to 85.7%. Evaluation of the
effectiveness of seed dressing in a controlled laboratory environment showed that all tested preparations,
including Selest Top 312.5, s.c. (thiamethoxam, 262.5 g/l + difenoconazole, 25 g/l + fludioxonil, 25 g/l),
Lamador, s.c. (prothioconazole, 250 g/l + tebuconazole, 150 g/l), and Olimp, s.c. (flutriafol, 75 g/l +
thiabendazole, 50 g/l + imazalil, 15 g/l), were highly effective against Fusarium spp. and Alternaria spp.

Key words: phytoexamination, flax, lentil, fungicide, microorganisms, diseases, seeds, isolates."

Introduction

In the last 10 years, the area under oilseeds has doubled: from 1.2 million hectares in 2009 to 2.9 million
hectares in 2019. The increase in sown areas of oilseeds was achieved by expanding the areas of flax by 5
times, soybeans by 2 times, and safflower by 39%. According to the Committee on Statistics of the Ministry
of Economy of Kazakhstan, the sown area of oilseeds in Kazakhstan for the 2020 harvest increased by 14%
compared to the previous year, reaching a record 2.838 million hectares for the country. Statistics show that in
the structure of sown areas, the largest sector is occupied by oilseed flax. For instance, in 2018, 1.1 million
hectares were sown with this crop, compared to 869.7 thousand hectares the previous year. Furthermore, there
is a 47% increase in the area allocated for rapeseed cultivation in the farms of Kazakhstan. Flax is an
economically important industrial crop in the Republic of Kazakhstan, cultivated on an area of 654 thousand
hectares, with an average yield of 8 centners per hectare and a gross harvest of 490 thousand tons. The demand
for flax is constantly growing [1].

In recent years, in the Republic of Kazakhstan, there has been a significant increase in acreage under
oilseeds. For example, the area for sowing and growing flax has almost doubled. For Kazakhstan, the
cultivation of flax has become one of the most important components of agribusiness [2]. However, despite
the significant increase in the area of demanded agricultural crops, the yield of many of them remains low.
Depending on weather conditions, crop losses of agricultural crops, especially oilseeds, from pests, diseases,
and weeds reach 20-30% or even more [3]. For example, flax Alternaria blight, caused by Alternaria lini Dey,
is the main fungal disease that significantly reduces the quantity and quality of seeds, leading to yield
reductions of 18-43%. The disease was first discovered on flower buds in Kanpur, Uttar Pradesh, in 1933. The
causative agent persists in seeds, soil, and plant debris. It is possible to combat the disease using favorable
crop rotation, optimal sowing dates, removal of plant residues, soil solarization, resistant varieties, and pre-
sowing seed treatment with chemical and biological agents [5-11].

In Kazakhstan and Russia, research on flax diseases has been limited in recent years. Research on
diseases and pests of flax in the CIS countries is primarily focused on applied issues, such as evaluating the
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