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GENETIC SOURCES OF RESISTANCE BREAD WINTER WHEAT TO LEAF (BROWN) RUST
AND THEIR VALUE IN JUVENILE STAGE OF GROWING

Ye. I. Kirchuk, Ye. V. Alieksieienko
Plant Breeding and Genetic Institute - National Center for Seed and Cultivar Investigation, 3 Ovidiopilska
St., Odesa, 65036, Ukraine

Topicality. Loss of resistance in soft winter wheat plants occurs due to rising prices for fungicides, the
ecological crisis of the biosphere, the lack of a wide range of donors and the constant variability of the path-
ogen. Therefore, it is important to find new effective sources of resistance to brown rust and involve them in
breeding. Purpose. To compare genotypes of different ecological and geographical origins and identify the
best genetic sources of brown rust resistance for effective breeding. Methods. The experiment was carried
out in laboratory; common winter wheat samples were contaminated with leaf (brown) rust spores in the
juvenile stage. Results. Four genetic sources of resistance of different ecological and geographical origin
were analyzed. The best average resistance indicator was observed for genotypes developed by other
Ukrainian breeding institutions, their average resistance indicator was 6.5 points on a 9-point scale, and for
genotypes of Western European origin — 5.2 points, the worst indicator was shown by genotypes bred by
Plant Breeding and Genetic Institute - National Center for Seed Breeding and Variety Research and Turkey-
CIMMYT-ICARDA — 4.6 and 3.4 points. Conclusions. The fact that the best common winter wheat genotypes
belong to other Ukraine and Western European breeding institutions can be explained that these genotypes
were formed under optimal conditions for development of leaf (brown) rust that served as a natural infec-
tious background for improving resistance to this disease. However, among genetic sources with low re-
sistance, there are samples with high resistance, which, in combination with other adaptive traits, can be

successfully used in the winter wheat breeding for resistance to leaf (brown) rust in the southern Ukraine.
Key words: common winter wheat, leaf (brown) rust, sources of resistance, genotypes-representatives,

resistance

Introduction. Brown leaf rust, caused
by the fungus Puccinia recondita (syn. P. Triti-
cina Eriks), is the most widespread of all wheat
rust diseases. This is a widespread disease in
most regions of the world, which is much more
common than wheat stem rust (P. graminis f.
Sp. Tritici) or wheat yellow rust (P. striiformis f.
Sp. Tritici) [1]. Yield losses due to this disease
can be up to 20% in highly susceptible varieties,
about 1-3% in resistant varieties, and 10% in
tolerant varieties. In years of brown rust epiphy-
toties, these losses can reach up to 23-35% in
highly susceptible varieties, about 12% in toler-
ant varieties, and less than 1% in resistant varie-
ties. In addition, brown rust also affects grain
quality indicators, such as grain unit, grain hard-
ness, flour yield, gluten, flour strength, etc. [2, 3].

The most economical, environmentally
friendly, appropriate and necessary means of
protecting wheat from pests is the development
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and introduction of disease-resistant varieties.
At the same time, successful development of
breeding work in this area is impossible without
a gene pool of resistant varieties In recent years,
against the background of rising prices for fun-
gicides and the ecological crisis of the bio-
sphere, the search for new effective sources of
disease resistance has become particularly im-
portant [4, 5]. Difficulties are caused by the lack
of a wide range of resistance donors, as well as
the high variability of the pathogen in the con-
stant cultivation of resistant varieties, which
leads to the loss of resistance to this disease [6, 7].

Breeding work on resistance to brown rust
has been carried out for many years in the Plant
Breeding and Genetic Institute - National Center
for Seed Breeding and Variety Research, re-
sistant varieties have been developed by hybrid-
izing Western European varieties with different
genetic resistance systems, breeding material
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with wheat-rye translocations 1AL/RS and
1BL/RS, as well as material originating from
wild relatives and with a separate genetic con-
struct Lr 34. The purpose of our work was to
compare genotypes with different ecological
and geographical origins and to identify the best
genetic sources of resistance to brown rust for
their effective use in breeding.

Materials and Methods. The object of
research was varieties and lines of soft winter
wheat (Triticum aestivum) with genetic systems
of resistance to brown rust of different ecologi-
cal and geographical origin, which bred by Plant
Breeding and Genetic Institute — National Cen-
ter for Seed Breeding and Variety Research,
other breeding institutions of Ukraine, Western
Europe and material from CIMMYT-ICARDA-
Turkey.

In the winter of 2021, seedlings at the ju-
venile stage were evaluated for resistance on a
9-point scale in the laboratory.

In the laboratory, in winter, two weeks af-
ter sowing seeds, in the two-leaf stage, lines

varieties) were inoculated with the brown rust
pathogen. Before inoculation, the spores were
prepared, heated for 15 minutes at 45 °C in a
thermostat to bring them out of anabiosis [16],
then mixed with talcum powder (100 g of talc
per 2 g of spores) to a homogeneous state, and
poured into a bulb. The next step, the plant was
to prepare by washing off the wax layer of
leaves. We sprayed distilled water on the plants
until dew formed on the leaves, used a bulb with
a tip to evenly spray the spores with talcum
powder, and covered the vessels with plants
with plastic bags for one day.

After 10 days, in case of large-scale mani-
festation of the disease, the number of infected
plants was counted separately for each vessel,
according to the 9-point integrated scale of
CMEA, where 9 points is very high resis-
tance, and 1 point is very high susceptibility [15].

Results and Discussions. The degree of
manifestation of this trait in the analyzed geno-
types was determined by the group of sources
origin of brown rust resistance (Table and Fig.).

Table 1. Ecological and geographical origin and value of genetic sources
of soft winter wheat resistance to brown rust

Plant Breeding and
Genetic Institute — Other breedin
National Center for P g Western Europe CIMMYT-ICARDA-Turkey
. institutions of Ukraine
Seed Breeding and
Variety Research
Resis- Resis- Resis- R;SS'_S'
Genotype tance, Genotype tance, Genotype tance, Genotype tance
points points points Y
points
Vidpovid Od. 7 Lybid 9 Turandot 9 Konya (tci) 4
Veteran 7 Muza 9 Jersey 9 GANSU-1/MEZGIT-4 (tci) | 4
Katrucia Od. 4 Erytrosperm 9 Rebel 6 F5(Viktor.*Alhambra) 4
. .. BAYRAKTAR 200
Pylypivka 4 Kesariia 9 Etana 4 (Tr-Ank) 4
Missiia Od. 4 Svitanok Myr. 9 Arkeos 4 F5(39/13(ci)*Zastava) Istina | 3
Mudrist Od. 4 Kvitka laniv 4 Reform 4 F5(82/13*Istina)* Istina 3
Shchedrict Od. 4 Slavna 4 Koloniia 4 F5(L2343(3§:§933/13)* 3
Odeska 51 4 Bohdana 4 Baletka 4 F5(132/13* Istina)* Istina 3
Viktoriia Od. 4 Shchedra Nyva 4 Matchball 4 F5(132/13* Istina)™ Istina 3
N\* *
Blahodarka 4 Vodohrai 4 Hlaukus 4 F5(39/713(ci)* Zastava) 3
Zastava
Xmin 4 Xmin 4 Xmin 4 Xmin 3
Xmax 7 Xmax 9 Xmax 9 Xmax 4
< 4.6 - 6.50 + - 520+ S 3.40 +
X 0.40 X 0.83 X 0.66 X 0.16
Cuar, %0 0.27 Cyar, %0 0.41 Cyar, %0 0.40 Cyar, %0 0.15

Accrding to the average point of resis-
tance to brown rust (Table, Fig.), the best genet-
ic sources are genotypes of other breeding insti-
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tutions of Ukraine (6.5 points on a 9-point scale).
The variability for this trait ranges from 4 points
(the lowest value) to 9 points (the highest one).
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Fig. 1. Origin of the brown rust resistance genetic systems.

Genotypes of Western European origin are on
the second place in terms of the average point of
resistance to brown rust — 5.2 points. It is obvi-
ous that the genotypes representing these two
ecological and geographical groups have both
increased resistance to brown rust and high
yield potential, which can be successfully used
in breeding winter wheat in the southern Steppe
of Ukraine.

The representative genotypes from Plant
Breeding and Genetic Institute — National Cen-
ter for Seed Breeding and Variety Research and
CIMMYT-ICARDA - Turkey have a low ave-
rage resistance of 4.6 and 3.4 points, respectively,
compared to groups from other breeding institu-
tions in Ukraine and Western Europe. However,
among these ecological groups, there are geno-
types with high 9-point resistance, which in com-
bination with high adaptive traits and properties,
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Kipuyk €. 1., Anexceenxo €. B. I'enemuuni oxcepena cmiitkocmi nuieHuyi m’aKoi o3umoi 0o oypoi ipxci
ma ix yinnicme ¢ réeninbHUil nepiod pozeumxy. 3epnosi kyremypu. 2022. 6 (2). 27-30.
Cenexyitno-eenemuunuti incmumym - Hayionanvuuii yenmp nacinnesnascmea i copmosusuents, 8ya. Ogidioninbcoka

oop. 3, m. Odeca, 65036, Vkpaina

AkTyajbHicTh TeMu. [Ipu 3pocTaHHi I[iH HA QYHTIUIN, EKOJIOTIYHOT KpU3HM Oiocdepu, BiICYTHICTh

IIMPOKOTO aCOPTUMEHTY JIOHOPIB Ta 32 MOCTIHHOI MIHIMBOCTI MATOTeHY, BiAOYBa€ThCs BTpaTa CTIHKOCTI y
POCIIMH NIIEHMIII M’ SIKOi 03UMO1, TOMY aKTyaJbHHUM € MOIIYK HOBUX €(peKTHUBHUX JPKEPEN CTIHKOCTI Ta 3aiy-
YeHHS 1X JI0 CeNeKIiHOT poOOTH Ha CTIMKICTh 0 Oypoi ipxki. MeTa qoc/IizKeHHsI — TIOPiBHSHHS T€HOTHITIB,
10 MalOTh Pi3HE €KOJIOro-reorpadiyHe MOXOMKEHHS, Ta BU3HAYSHHS KPALIUX TeHETUYHUX JXKEPEN CTIHKOCTI
1o Oypoi ipKi s epeKTUBHOTO BUKOPHUCTaHHS X B cenekilii. Meroau. [lociix mpoBoauBes B abopatop-
HUX YMOBax; KOHTaMiHyBaHHS CIOpaMH Oypoi (JIMCTOBOI) ipi NPOBOIWIM Yy IOBEHUILHHHA Mepiof
PO3BHUTKY MIICHUII M’sIK0T 03uMoi. Pe3yabTaTu Ta 06ropopenHnsi. Cepesi YOTUPHOX MPOAHATI30BAHUX TeHE-
TUYHHUX JDKEPEIl CTIMKOCTI Pi3HOTO €KOJIOTro-TeorpadiqHOTO TMOXOPKEHHS 3a CepeqHIM TMOKa3HUKOM CTiH-
KOCTI HAWKpallMMH BHUSBWINCH TE€HOTHIHU-TIPE/ICTABHUKK 3 IHIIMX CEJNEKIiHHUX YCTaHOB YKpaiHu, ix
cepeHiil piBeHb CTIMKOCTI 3HAXOJIMBCS Ha PiBHI 6,5 0ajiB 3a 9-0aNbHOIO IIKAJIOK Ta TEHOTHIIM 3aXiHO-
€BPONENCHKOTO TMOXO/MKEHHS — 5,2 OamiB, ripmmii 6am mamu reHotumnu-cenekuii Bim CIT-HIIHC Ta
CIMMYT-ICARDA- Turkey — 4,6 i 3,4 6anu. BucuoBku. Te, 1110 KpamyMH sIBISFOTHCSI TCHOTHITH TIIICHUII
M’SIKOi 03UMOT 3 IHIIMX CENEKIiHHUX YCTaHOB YKpaiHH Ta 3aXiTHOEBPOMEHCHKOTO MOXO/KEHHSI MOKHA TO-
SICHUTH (OPMYBAHHSAM LMX T€HOTHIIIB B ONTHMAaJIbHUX YMOBAaX PO3BUTKY Oypoi ipiKi, 10 HOCIY>KWIO MPH-
ponHiM iH(pekniiHuM (HOHOM JUIS CENEKIIii Ha CTIHKICTh J0 i€l 03Haku. OHAK cepell TeHETUYHHX JKEPel 3
HHU3BKOIO CTIHKICTIO 3yCTPIYalOThCs 3pa3ky 3 MiJBHINEHOI CTIHKICTIO SKi B MOEIHAHHI 3 IHIIMMH aJalTHB-
HUMH O3HaKaMW MOXXHa YCIIIIIHO BHKOPHCTOBYBATH B CEJIEKI[il MIICHUII M’SIKOi 03MMOi Ha CTIMKICTh JI0
Oypoi ipxki st miBAHS YKpaiHu.

Knrouoei cnoea: nuenuysi m’sika o3uma, oypa ipaca, 0dxcepena Cmitikocmi, 2eHOmMunu-npeocmaeHuK,
cmitikicms
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