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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 disecase 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.
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Introduction. Cereals are the most important food and fodder crops in Kazakhstan. Infectious
discases 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 CIMMY'T and ICARDA has been used as a seed grain. The uredospores of brown
leaf rust, which was collected on the experimental sites of collection varicties, 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, O 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/CA8055 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 varicties 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 % (UNL)
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 varicties 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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OHTYCTIK KABAKCTAH JKAFJTAUBIHJIA HETEJAIK BUJIAN COPTTAPBIHBIH KOHBIP TATIIEH
(Puccinia recondita f. sp. tritici Rob. ex Desm.) SAJTAJI/IAHYBI

Annortamusi. Koxpip TaT ko3aeiprenmsl (Puccinia recondita f. sp. tritici P.triticiana Erikss.) — acTeIK naxeLima-
PBIH XOHE Triticum aestivum L. skyMcak OHIAMIBI 3aKBIMIAHTHIH 6T¢ KCH TAPAJFAH, 3HAHABI OHOTPONTHI MAPa3HT-
TepAin Oipi Oosbin Tabbumanel. Komaim! skarmaina IHACTTIH 1aMysI eriH eHiMiH 45%-Fa »koHE OJaH Ja KeIl Mel-
mIepae a3aiTybl MYMKIH. OTH(UTOTHSHBIH JaMy >KbUITApbIHAA 01 1,5-2,0 MIH. TeKTapra JACHHTI ayMaKThl KAMTHIIL,
eric eHiMiH 20-80%-Fa meiiH TeMeHAeTeNl. [HACTIIEH KYPECYAiH 3KOHOMHKAIBIK >KOHE KOJOTHSUIBIK TYPFBIIAH CH
THIMZI 9pi KaybIICi3 YKOIBI TO3IMII COPTTApAbl MalizanaHy OONbIT TaOBUIAABL, Al OJI YINiH ’KaHA Te3IMII JOHOPIAp
MEH JKOFApbl TO3IMII YITIAEpAl 134ECTIPY MKYMBICTAPBIH YHEMI >KYPri3im Typy KaxkeT. Makamaaa KOHBIP Takra
TO3IMILUTIK OOMBIHIIA ANTBIHFAH 3CPTTEY HOTIDKEICPI KEATIPIAreH.
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IOPA’KAEMOCTD 3APYBEKHBIX COPTOB APOBOM INIIIEHUIIBI BYPOHM PIKABUMHOM
(Puccinia recondita f, sp. tritici Rob. ex Desm.) B YCJIOBHAX IOKHOT'O KA3SAXCTAHA

Annortamusi. Bo3Oymurens Oypolt pkasumHsl (Puccinia recondita f. sp. tritici P.triticiana Erikss.) — cme-
[OUATH3HPOBAHHBIN OHOTPO(HBIH MAPa3HT, OJHO W3 HAWOOJICE PACTIPOCTPAHCHHBIX W BPETOHOCHBIX 3a00JCBAaHUH
3EPHOBBIX 3J1AKOB M MOPAKAFOINUI MATKYFO IMIIeHULY 7 riticum aestivim L. T1pn O1aronpusaTHBIX YCIOBUIX PA3BUTHE
00J1e3HN MOYKET CHH3UTD YpoxKaH 10 45% u Oonee. B roap! pazsutns 3nuduTOTHI OHA 0XBATHIBACT IIOANb 10 1,5-
2,0 MJIH Ta W CHIDKACT ypoxkaii mo 20-80%. Hambonee SKOHOMHYCCKH BBHITOAHBIM M 3KOJOTHUCCKH OC30MACHBIM
METOIOM OOpPHOBI ¢ OONE3HAMH SIBJIICTCSI UCTIOIb30BAHKIE YCTOWYMBBIX COPTOB, IPH 3TOM TPEOYETCS MOCTOSHHBINH
TIOWUCK HOBBIX JOHOPOB YCTOHYHBOCTH, BHICOKOYCTOHYMBBIX 00pa3noB. B crarke mpeacTaBicHbI Pe3yIbTaThl HCCIIC-
JOBAHWH HA YCTOMUMBOCTH K OYPOil prKaBuMHE.

KimoueBbie ciioBa: copra sipoBoif MIICHHUIIBI, Oypas (IMCTOBAs) PKABUMHA, SIU(UTOTHS, YCTOHINBOCTD, BOC-
TIPUAMYHBOCTb.
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