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STUDY OF RESISTANCE OF WINTER WHEAT VARIETIES
TO YELLOW RUST

Abstract. Resistanceisan ability of plants to produce yield after affection of excitants. It can also be described
by the ability to fast restoration of the affected vegetative organs. One of the factors limiting wheat yield is affect by
the yellow rust (Puccinia striiformis). The pathogen reduces yield, seed quality, causes 100% yield losses under
optimal weather conditions. Using of high quality varieties is one of the biotic factors in the selection in addition to
finding the sources of resistance (tolerance) to discase.
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Introduction Affection of wheat varicties with yellow rust will lead to reduction of crop yield and
quality loss of seeds [1, 2]. As a consequence ofdisease the height of plant, thickness of stalk and length
of spike will shorten, spike quantity, weight of seed will decrease. Due to deterioration of physiological
processes the resistance of plant to winter period will be lost, gluten components with low molecular
weight in the seeds will be formed, the synthesis process and accumulation of starch will go down as well
asprotein quantity will decrease in the endosperm [3, 4]. Development of yellow rust in autumn has a
reverse effect for wintering of plants, resistance of wheat leaf to cold, infected with mycelium, will go
down, occurrence of non-resistance varieties in autumn and wintering of spores will lead to loss 1/3 crop
vield [5]. In years when there is epiphytoty the crop yield reduces up to 80-100%, the yield loss will lead
to disastrous quantity [6, 7]. The decrease in indicators of seed yield is because of infection of the stalks
with yellow rust. Usually it begins with infection of leaf, leaf’s stick, cover of spike and spike’s grass-
blade. Especially when a stalk under spike is infected, the pathogen leads to destroying the crop yield.
When the yellow rust disease develops highly, the infected leaf will stop life early, the growth of plant
will slow and formation of seeds will be reduced [8, 9].

The the most effective way to combat the most dangerous pathogen as yellow rust of wheat is to
produce new germoplasm varieties that provide resistant genes, which stop lowering the yield and
improve the quality of grains, i.¢. the production of high-quality immune and high-quality wheat varicties
[10-12]. However, a resistant variety will be affected by disease after a while. Even a sign of resistance
does not guarantee preservation of product during heavy and medium development of disease. Resistance
of wheat varieties to disease in a tolerance form can be seem as endurance to disease.

Tolerance of wheat variety to excitant of yellow rust is its ability to give satisfactory yield during
total development of disease Enduring variety, heavily damaged with yellow rust, will have high yield
level over a variety grown in the second row with similar disease [13-15]. Endurance of what crop to
yellow rust disease is performed through some ways:

— Some varieties, in spite of high development of disease, send nutritious substances to developing
seeds of the plants;
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— Individual varictics extend the time between affect and generating spore of pathogen. This
mechanism ensuring tolerance nowadays is called “slow development of rust” («slow rusting»);

Varieties replacing pathogen spores to fast teleutospores. The leaves of these varieties limit gene-
ration of uredospores necessary for contaction infection of excitant, they are transformed into black colour
teleutospores in condition of peace, without activity in wheat. Decrease of chlorophyll is noticed in the
cells of varieties tolerant to disease, but it is low in comparison with intolerableness [16-18]. According to
scientists’ research, during the epiphytha in production, high-tolerance winter wheat varieties give high
vields and quality grain compared to intolerable varieties.

— Widespread use of tolerant varieties in production will prevent the loss of crop yields up to
development the level of yellow rust.

Study materials and methods. To determine the level of tolerance, comparisons of crop vields and
diseases of plant, which were in the same area, were studied. Determination of tolerance of winter wheat
varieties on yellow rust was carried out by comparing the total crop yields and 1000 seeds of affected
plant and non-infected plant [19, 20]. For this purpose, the experiment was performed in two options. In
one option, the it was developed in epidemic environment and the second option was developed with
fungicide (Tilt 250, 0.5 1/ha). After harvesting and trashing winter wheat and 1000 seed are weighed.
Tested varieties were divided into groups according to decrease of weight of 1000 seeds: they are between
0,5-15,0 percent, 15,1-18,0 percent, 18,6-20,7 percent. After harvesting and harvesting, the winter wheat
varieties were harvested and weighed 1000 grains. Tested varieties were divided into groups with a
decrease in the mass of 1000 grains: 0.5-15.0 percent, 15.1-18.0 percent, 18.6-20.7 percent.

Study outcomes. It turned out that among studied varieties Bermet, Bogarnaya 56, Turkmenbashy,
Yanbosh, Compair, Fox are endurable to disease, because when damage is high, the loss in weight have
not increased 0,5-15%. Varicties like Bezostaya 1, Koksu, Chinese 166 infected for 40-80 percent had

Tolerance of winter wheat varieties to excitantsof yellow rust

Development Infected with yellow rust Treated with fungicide
Variety name of yelloworust, Yield, weight of | Reduction of seed Yield, Weight of seed
sogrel/ centner/ha | seed 1000, g | weight 1000, % | centner /ha 1000, g

Aichurek 2/10 40,0 39,5 4,81 46,6 41,5
Bezostaya 1 4/40 14,26 40,0 18,69 18,16 49,2
Bermet 3/50 842 30,0 9,09 8,90 33,0
Bogamaya 56 4/50 12,73 39,5 3,65 14,71 41,0
Derbes 2/20 15,96 38,5 11,49 1777 43,5
Koksu 4/80 20,63 37,0 15,90 21,16 44,0
Qarasay 3/60 18,17 40,5 13,85 28,33 47,0
Odesskaya 66 3/40 9,24 31,6 15,05 9,69 372
Taza 0 26,66 44.8 2,22 26,70 45,0
Turkmenbashi 3/30 8,80 36,5 544 10,84 38,6
Skifijanka 4/20 8,61 353 328 12,84 36,5
Umanka 320 31,0 39,5 9,19 45,0 43,5
Yanbosh 320 11,30 33,7 3,71 12,30 35,0
Chinies 166 4/60 12,7 32,0 20,79 12,37 404
Compare 4/40 942 31,7 3,93 12,37 33,0
Clement 2/10 22,21 395 9.40 24,71 436
Fox 3/40 11,42 39,3 0,50 20,53 39,5
Morocco 4/40 24,79 30,8 15,38 14,29 36,4
Average - 2479 353 - 26,70 43,6
Maximum - 40,0 45,5 - 46,66 54,5
Minimum - 842 30,8 - 8,90 33,0
EAEAos5 (%) - 5,26 - - 5,72 -
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shown intolerance to yellow rust and weight loss of their 1000 seedswas between 15,90-20,79 percent.
The lowest yield of infected variety was 8,42centner/ha, average 24,79 c/ha, high 40,0 ¢/ha and the lowest
in weight of 1000 seeds was 30,8 g, average 35,5 g, highest 45,5 g. However this value will be higher in
the varieties treated with (table).

The only disease resistant variety “Taza’ will produce the same yield in two options. It shows that
crop vield and weight of 1000 seeds will reduce due to effect of excitant of yellow rust.

When disease is developed the varieties tolerant to yellow rust among studied varieties Bermet,
Bogarnaya 56, Karasai, Turkmenbasy, Yanbosh, Compare and Fox can be used to prevent product los-
ses.According to scientists the sharp increase of uredospore number in the wheat fields and the speed of
spread are directly related to the presence of intolerable varieties[19, 20]. Intolerant varieties allow
widespread distribution and development of yellow rust, and even virulent pathotypes are the center of
spores” reproduction do not guarantee the safety of product when disease develops heavily and me-
dium.That is why the use of tolerant varieties is the key guarantee to sustaining of product withoutloss.
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KY3IIK BUJAI COPTTAPBIHEIH CAPEI TATKA TO3IMALIIITH 3EPTTEY

Annortamust. Te31MIUTIK 6CIMIIKTEpAiH aypy KO3ABIPFBIITAPMEH 3aJaJJAHFAHBIMCH KAJIBINTHI OHIM Oepyre
KaOineTTimri. 3alaiIaHFaH BETETATHBTI MYIUICPIHIH KAMTbIHA KEIyiMEH /Ie CUmaTTananpl. buaai eHIMOIMITiH meK-
TEHTIH (akroprapasH Oipi capsl TarneH (Puccinia striiformis) 3amanmanysl. [laToreH KOmaiinbl aya-paibl >Kar-
JAWbIHAA OHIMIL, JoH camackiH TemeHaerenl, 100 % ¥a aehin erin TyciMiH kemitemi. Ceneknusiga aypyFa Kapcel
TO3IMIUTIK Ke31epiH TabyMeH KaTap KOHOICTIrl (TOIEPAaHTTHUIBIFBI) >KOFAPhI COPTTAPABI MAlJaNaHy Herisri OMoTH-
KaJbIK (DaKTOP OOJIBIN CAHATIATIBL.

Tyiiin ce3aep: Ommai, capsl TaT, STH(PUTOTHA, TOICPAHTHOCTD, TO3IMILTIK, OHIMILTIK.
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M3YYEHUE YCTOMUYEBOCTH COPTOB O3UMOM MIITEHUIIbI
K ’XKEJTOU PJKABUHUHE (PUCCINIA STRIIFORMIS F.SP. TRITICI)

AHHOTATMSL. YCTOHYHBOCTh — CIIOCOOHOCTh PACTCHHH BBIICPKUBATh MOBPEKIACHUS BPEAUTC/UIME WM TIOPa-
JKCHHC BO30YIUTCIIMH OO0JIC3HCH O3 CYINCCTBCHHOTO CHIDKCHHA MPOIYKTHBHOCTH. MOJKET TAKOKE OMPCACIITHCS
CHOCOOHOCTBEO K OBICTPOMY BOCCTAHOBICHHIO TOPA’KCHHBIX BETCTATHBHBIX OpraHo. HecMoTps Ha MHOTHE
OTPHULATEIFHBIC CTOPOHBI TOJICPAHTHOCTH COPTOB K OMOJIOTHYCCKHM (PaKTOpaM, MX BO3ICIBIBAHHE JACT 3HAYH-
TEJIbHBIC YKOHOMUYCCKHIE MPEHMYIIICCTBA Y MHOTHX CEITbCKOXO3SHCTBEHHBIX KYIbTYP. [103TOMY B CENEKIMHU LEIECO-
00paseH HE TOJIBKO MOWCK MCTOYHHKOB YCTOWYMBOCTH, HO M MCIIOJTb30BAHHE OOPA3II0B C BHICOKOH BBIHOCIHBOCTHIO
K OCHOBHbIM OmoTHUeCKHM (hakropaM. OIHHUM W3 BPEIOHOCHBIX 3a00J7CBAHHH IMIICHUIBI SABILICTCS KENTAS PrKaB-
YHHA, BbI3bIBacMas rpuooM Puccinia striiformis f.sp. tritici. ITaroren cHIKaeT yposkai, KaUeCTBO CEMSH, MOKET BbI-
3Bath 100 % moTepro yposkas Mpy HATHIHH ONTHMAIBHBIX MOTOIHBIX YCIOBHI.

Kouennbie ¢/10Ba: MIICHUNA, YKEITAS PXKABUMHA, STU(PHUTOTHS, TOJCPAHTHOCTD, YCTOHUMBOCTD, YPOXKAWHOCTb.
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