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NAS RK s pleased to announce that Bulletin of NAS RK scientific journal has been
accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of Science.
Content in this index is under consideration by Clarivate Analytics to be accepted in the Science
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities Citation
Index. The quality and depth of content Web of Science offers to researchers, authors,
publishers, and institutions sets it apart from other research databases. The inclusion of Bulletin
of NAS RK in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential multidiscipline content to our community.

Kasakcman Pecnybnukacbkl ¥nmmabiK fbiibiM akademusicbl "KP YFA XabapwbiCbl” fbiibIMU XKypHa-
nbiHeiH Web of Science-miH xaHanaHraH Hyckacbl Emerging Sources Citation Index-me uHOekcmeryee
KabblindaHraHbiH xabapnaliobl. byn uHOekcmery 6apbicbiHOa Clarivate Analytics KomnaHUsICbi XypHanobl
o0aH opi the Science Citation Index Expanded, the Social Sciences Citation Index xoHe the Arts &
Humanities Citation Index-ke kabbinday mecerneciH Kapacmbipyda. Web of Science sepmmeyuwinep,
asmopnap, bacnawbinap MeH MeKkemesiepee KOHMeHm mepeHdiai MeH canacbiH ycbiHaobl. KP ¥FA
XabapwebicbiHbiH Emerging Sources Citation Index-ke eHyi 6i30iH KoramMOacmbiK YWiH eH e3eKmi oHe
6edendi mynbmuducyunnuHapibl KOHMeHmke adasndbifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4Hbll xypHan «BecmHuk HAH PK» 6b1n npuHsam 0nsi uH0ekcuposaHusi
e Emerging Sources Citation Index, obHoeneHHol sepcuu Web of Science. CodepxxaHue 8 3mom UHOeK-
cuposaHuu Haxodumcsi 8 cmaduu paccmompeHusi komrnaHuel Clarivate Analytics 0ns OanbHelwezo
npuHamus xypHana e the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts
& Humanities Citation Index. Web of Science npednacaem kauyecmeo u 2aiybuHy KOHmMeHma Orns
uccnedoeamenel, asmopos, usdamenel u y4pexdeHul. BknoueHue BecmHuka HAH PK e Emerging
Sources Citation Index demoHCcmpupyem Hawy [pPUBEPXKEHHOCMb K Hauboree akmyarnbHOMY U
enusimesisHoMy MynbmuducyuniuHapHoOMy KOHmeHmy 0515 Hauea2o coobuwecmea.
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VULNERABILITY OF FOREIGN VARIETIES OF SPRING WHEAT
TO BROWN RUST (Puccinia recondita f. sp. tritici Rob. ex Desm.)
IN THE CONDITIONS OF SOUTHERN KAZAKHSTAN

Abstract. The brown rust agent (Puccinia recondita f. sp. tritici P. triticiErikss.) is a specialized biotrophic para-
site, one of the most widespread and harmful diseases of cereals that affect soft wheat Triticum aestivum L. under
favorable conditions, and the development of the disease can reduce the harvest up to 45% and more. During the
epiphytotic development, it covers an area of up to 1.5-2.0 million hectares and reduces the yield up to 20-80%. The
most cost-effective and environmentally safe method of combating diseases is the use of resistant varieties, which
requires a constant search for new resistance donors and highly resistant samples. This article presents the results of
studies on resistance to brown rust.

Keywords: varieties of spring wheat, brown (leaf) rust, epiphytoty, resistance, susceptibility.

Introduction. Cereals are the most important food and fodder crops in Kazakhstan. Infectious
diseases of wheat plants are the main reason for reduction in yields of grain crops and deterioration of its
quality [1, 2]. One of the most common and harmful diseases of spring wheat is the brown (leaf) rust
caused by the basidiomycota Puccinia recondita f. sp. tritici Rob. ex Desm. The main area of its distri-
bution and harmfulness is concentrated in the northern regions of Kazakhstan, where the mild or strong
development of the fungus is observed every 2-3 years [3-5]. At present, yields of wheat varieties that are
unstable to dangerous pathogens reach 60-80% in epiphytotic years [6, 7].

The most cost-effective and environmentally safe method of pest control is the use of resistant
varieties, with the constant search for new resistance donors. For reliable protection of the crop, it is ne-
cessary to identify sources of resistance to brown rust, to create and use wheat varieties with different
resistance genes on immune selection.

Materials and methods. The foreign varieties of spring soft wheat, which was obtained from
international catteries CIMMYT and ICARDA has been used as a seed grain. The uredospores of brown
leaf rust, which was collected on the experimental sites of collection varieties, as well as from affected
wild-growing cereals, served as infectious materials. The experiments were carried out in the field expe-
rimental conditions of the Kazakh Scientific Research Institute of Agriculture and Plant Growing. To
create an infectious background in the phase of plant tillering, an artificial infectious background was
created by using a brown rust uredospore (P.triticiana). The infectious load of uredospores composed
20 mg/m”. The processes of infection of plants, the creation of a moist chamber were carried out by the
method of N.E. Konovalova and others [8]. The type of lesion of plants with leaf rust was determined on a
five-point scale by E.E. Mains, H.S. Jackson [9]. At the same time, 0 point refers to the immune type,
1-2 points to the stable type, and 3-4 points to the susceptible type. The intensity of plant damage was
determined by a modified Cobb scale (scale by R.F. Peterson, A.B. Campbell, A. E. Hannah) [10].

Results. As a result of research in the conditions of Southern Kazakhstan on an artificial infectious
background, the resistance of foreign varieties of spring soft wheat to brown rust was revealed. The
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studied varieties showed different responses to disease resistance. Florance Au. variety and control
varieties of Morocco, Saratov 29 were strongly affected by leaf rust and the type of reaction has reached 4
points, while the degree of damage was ranged from 70-90%. Varieties of Babaga, Mexipikal, Cham 3,
Cham/CAB8055 had a moderate resistance rate. Belikh-2, Bohouth 11, Oued Zenati had small pustules with
necrotic spots, on the leaf blade of plants the pustules had a scattered development, and the intensity of
their development was insignificant (20-30%). Among the varieties studied, Atlas-1, Cham, Karim has
been distinguished by resistance. The immunnological response was observed in the varieties of Chili,
Zenatori Cappeli and Tunsyr-2 (table).

Immune resistance characteristic of foreign summer wheat to brown rust of wheat (Puccinia recondita f. sp. tritici)

Type and Level of Infection Eneral resistance
Sort name -
point % (UN1)
Aghram 2+3 30 MR/MS
Atlas-1 0 0 R
Babaga 3 70 MS
Belikh-2 2 20 MR
Bohouth 11 2 40 MR
Florance Au. 4 70 S
Mexipikal 3 60 MS
Cham/CA8055 3 80 MS
Cham 1 5 R
Cham 3 3 60 MS
Chili 0 0 R
Karim 0 0 R
Tunsyr-2 0 0 R
ZenatoriCappeli 0 0 R
OuedZenati 2 40 MR
Morocco (St.) 4 90 S
Saratobskaya 29, (Kazhahstan) 4 95 S
Note: 1 «UN» — a unified scale; 2 «MS» — average sensitivity; 3 «MR» — average resitant; 4 «R» — resistant.

Thus, the studies in the conditions of Southern Kazakhstan showed that foreign varieties of spring
wheat are divided into five groups by the immunological types of reaction to brown rust: immune, resis-
tant, moderately resistant, moderately susceptible and susceptible. Immune varieties are as following:
Chili, Zenatori Cappeli, Tunsyr-2 and resistant varieties: Atlas-1, Cham, Karim, which are recommended
for wheat selection as resistant to leaf rust.
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IOHTYCTiK Kazakcran negarorukanslk yauBepcuterti, [lIpimkent, Kazakcran,
’[11. EceHoB aThiHAars! Kacmmii MeMIIEKeTTiK TeXHOTOTHSUIAp MEH HHKHHHPHHT yHHUBepcuTeTi, AKray, Kazakcran,
M. OyesoB ateiHaarel OHTYCTiK Kazakcran memnekerTik yauBepeuteri, [lIsimkenT, Kazakcran,
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OHTYCTIK KABAKCTAH KAFJIANUBIHIA HETEJIAIK BUJIAN COPTTAPBIHBIH KOHBIP TATIIEH
(Puccinia recondita f. sp. tritici Rob. ex Desm.) 3AJIAJI/IAHYbI

Annoranus. Korsp taT Ko3ae1preimsl (Puccinia recondita f. sp. tritici P.triticiana Erikss.) — acTbIK makpuima-
pbIH xoHe Triticum aestivum L. xyMcak OMmailbpl 3aKbIMAANTHIH ©Te KEH TapaifaH, 3USHABI OMOTPONTHI Mapa3uT-
Tepaiy Oipi 6ombn TabpuTansl. Konmaiinel jxarfaiina iHAETTIH JaMysl eriH eHiMiH 45%-fFa jkoHe OJaH Ja KeIll MeJl-
miepe a3auTysl MYMKiH. DNH(UTOTUSHBIH JaMy KeULIapeiaaa oi 1,5-2,0 MiTH. TekTapra JeiHr1 ayMaKThl KaMTHIII,
eric eHimiH 20-80%-ra neitin TomeHnaereai. [HaeTneH KypecyaiH 3KOHOMHKAJBIK JKOHE DKOJIOTHSUIBIK TYPFBIIAH €H
TUIMJI 9pi KaybIICi3 JKOJIbI TO3IMIII COPTTap/bl Maiifanany OOJbIT TaObUIAAbI, ajl OJ YIIIH jKaHa Te3iMJi JOHOpJap
MEH JKOFapbl TO3IMJ YITLIepai 131ecTipy *XYMBICTAphIH YHEMi JKYpri3in Typy KaxeT. Makamaga KOHBIp TakTa
TO3IM/IUIIK OOMBIHINIA aJIbIHFAH 3€PTTEY HOTHIKENIEPi KeNTipiireH.

Tyiiin ce3mep: xa3apIK Oumail coprrapsl, KOHBIP TaT, AMUGHUTOTHUS, TO3IMAL, KaObIIIaFbIILI.

1. K. lllananos ', H. . Kanmﬁexona', C. CblpﬂblﬁeKKbI?)bIz,
A. E. Kuzne6aesa’, K. M. Arxrsi6aes’, A. M. Jloc6aea’, C. 3. ABa3zos*

" 1Oxn0-Kasaxcranckuit mearoruueckuii yunsepeuter Ilsivkent, Kasaxcran
*KacnuiicKuii rocy1apCTBEHHBIN YHHBEPCHTET TEXHONOTMI 1 uEkuaupyara uM. 111 Ecenoa. Axray, Kasaxcran
? FOsH0-Kasaxcranckuii rocy1apcTBeH bl yHuBepcuter uM. M. Ayesosa, IlIsivkent, Kasaxcran
*TamKeHTCKHil rOCY1apCTBEHHBIN arpapHbIi YHHBEpCHTET, TauikeHT, Y36ekucTan

MOPAXKAEMOCTD 3APYBEKHBIX COPTOB SIPOBOM IIIEHULLI BYPOI P)KABUMHOM
(Puccinia recondita f. sp. tritici Rob. ex Desm.) B YCJIOBUSAX IO’KHOI'O KA3AXCTAHA

AnHoranusi. Bo30oynurens Oypoit pxasuunbl (Puccinia recondita f. sp. tritici P.triticiana Erikss.) — cme-
UAJIM3UPOBaHHBIA OMOTPO(HBIN Mapa3nuT, OMHO M3 HanboJsiee PacHpOCTPAHEHHBIX M BPEIOHOCHBIX 3a00JIEBaHUI
3€PHOBBIX 3JIaKOB U IMOPAKAIOIINHA MATKYIO MiueHuLy 7riticum aestivum L. TIpy G1aronpHsTHBIX YCIIOBHSX Pa3BUTHE
0o0JIe3HN MOXKET CHU3UTH ypoxkai 110 45% u Oonee. B roap! passutus snuduToTH OHA OXBaThIBAaET IUIOMALb 10 1,5-
2,0 miH ra u cHmKaer ypoxkail mo 20-80%. Hambonee >KOHOMHYECKH BBITOJHBIM M JKOJIOTHYECKH OE30MaCHBIM
METOZOM OOpBOBI ¢ OONE3HSAME SBIACTCS UCIIONB30BAHIE YCTOHYMBBIX COPTOB, MPHU 3TOM TPeOYETCs] TMOCTOSHHBIN
MOUCK HOBBIX TOHOPOB YCTOHUYMBOCTH, BEICOKOYCTOHYMBBIX 00pa3ioB. B craThe mpeacTaBiIeHbl Pe3ynbTaThl HCCIIe-
JIOBaHWH Ha yCTOMYMBOCTH K OypOH pKaBUMHE.

KaroueBble ciioBa: copra sipoBOi MIIEHUIIBI, Oypast (JINCTOBas) PrKABUYMHA, SMUPUTOTHUS, YCTOWINBOCTD, BOC-
NPUUMYHBOCTb.
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