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RESISTANCE OF WINTER WHEAT VARIETIES TO HEAD SMUT AGENTS
IN THE NORTHERN STEPPE OF UKRAINE

M. P. Yavdoshchenko, M. M. Solodushko, T. M. Pedash
State Institute of Grain Crops of National Academy of Agrarian Science, 14, Volodymyr Vernadsky Str.,
Dnipro, 49027, Ukraine

The results of studies on the stability of winter wheat varieties of domestic and foreign breeding aga-
inst pathogens of hard soot on an artificial infectious background are presented.

Among varieties of domestic breeding, the Slavna variety, which was not affected by the disease for
three years of testing, was very resistant. High resistance to hard soot was shown by 8 varieties: Smug-
lyanka, Novosmuglyanka, Oktava, Spasivka, Liga Odes’ka, Katrusya Odes’ka, Zolotokolosa, Pryvablyva.
The damage rate of these varieties did not exceed 5 %. Persistent were the following varieties: Zisk, Nota

Odes ’ka, Fermerka, Konka, Pylypivka, Boria, Lira Odes 'ka, Gilea.
Of the varieties of foreign breeding showed a very high resistance to the disease variety Vita, and
high — such varieties as Sotnitsa, Grom, Skipetr, Vasa (Russian selection) and Salem (Canadian). Irishka

and Krasnodarskaya 99 varieties were stable.

Their use in breeding processes will increase resistance to hard soot in newly created varieties.
Key words: winter wheat, varieties, hard soot, resistance, damage.

Hard soot is one of the oldest cereal dis-
eases that affects winter wheat. More than 200
years have passed since the infectious nature of
winter wheat durumweed was established. Since
then, scientists have achieved significant results
in the study of the biology of its pathogen and
have developed various methods of combating
the disease. But despite this, they could not
eradicate it from the fields.

Durum wheat (Triticum L.) in the northern
steppe of Ukraine is caused by two pathogens:
Tilletiacaries (DS) Tul. and Tilletialevis Kuehn
[1,2].

In terms of pathological properties, mec-
hanism of action on the plant and specialization,
both types of hard soot are identical and affect
both winter wheat and spring. Symptoms of
manifestation and type of sorghum are exactly
the same, the species differ only in the mor-
phology of the spores.

Author information:

The characteristic symptoms of the disea-
se have the most clear manifestation in the pha-
se of milky-wax ripeness of wheat grain. Infec-
ted plants differ from the healthy ones by a
much smaller height, their ears become dark
green in color with a certain purple hue. Later,
the difference in color of diseased and healthy
plants is leveled. But at this time the soot
"sacks", that is, sorghum, become more roun-
ded, they increase in size, move the scales of
ears, giving it a crumbly squishy appearance.
When pressed on infected cereals that are in the
phase of milk ripeness, a grayish liquid with an
unpleasant odor of trimethylamine, which is al-
most similar to the smell of brine from herrings,
is released from them. In the phase of waxy
ripeness in grains, instead of endosperm, an oli-
ve-brown mass of spores develops, which is
much lighter than that of healthy grain. This ex-
plains the fact that the affected ear remains
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standing straight, while the healthy one tilts un-
der the weight of the grain [3, 4].

In natural conditions, hard soot is com-
mon in wheat and found in species of the genera
Aegilops, Agropyron, Amblyopyrum, Poa, Bro-
mus and Secale, as well as triticale [1].

Along with widespread distribution, hard
soot also causes significant damage, which is
estimated at the percentage of ears that have hit
it and so-called hidden losses, which do not oc-
cur during external inspection of plants, but usu-
ally far outweigh the visual losses. According to
K. Ya. Kalashnikov [5], in winter wheat, in the
presence of 0.17 % of a certain visually diseased
ear, the latent losses are 23 times greater.

In general, damage from a hard soot is the
sum of several components, it is a sick ear; af-
fected plants that died during the growing sea-
son; reducing the yield of inhibitory effects on
externally healthy plants; deterioration of food
and feed quality of grain. The chemical method
is widely used to protect winter wheat from pat-
hogens, but at the present stage, a more environ-
mentally friendly and less costly method is the
creation and cultivation of sustainable varieties.
Modern selection of winter wheat is impossible
without the constant admission of effective do-
nors of disease resistance, which in every case
adapt to new conditions and lead to the emer-
gence of epiphytoties on previously resistant va-
rieties. Therefore, the role of donors of disease
resistance is increasing. They become factors
limiting selection. The number of sources of
winter wheat resistance to hard soot is limited,
and in many of them resistance to this disease is
closely linked to a number of negative features,
which complicates their use in breeding [6-8].

The purpose of the research. Is the isola-
tion of pathogens of persistent winter wheat va-
rieties on the artificial infectious background.

Materials and methods of research. The
studies were carried out at the Synel’nykove
Selection and Research Station of the State In-
stitute of Grain Corps during 2016-2019. The
weather conditions of the pre-sowing period,
autumn and spring-summer vegetation of winter
wheat during this time were quite varied. This
made it possible to thoroughly study the stabil-
ity of the varieties sown in the experiments.

The subject of the study were winter
wheat varieties of domestic and foreign breed-
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ing. The stability of 61 varieties was studied on
an artificial infectious background of solid soot
in field conditions. The infectious material for
inoculation was collected in the crops of per-
spective and district varieties of winter wheat.
Contamination of wheat with a solid soot was
carried out before sowing according to the
standard method [9]. The sowing was carried
out at a late time at a soil temperature of 10 °C
and below, the seeds were wrapped to a depth of
67 cm in rows 1.5 m long with a row spacing
of 15 cm. The disease of plants of wheat varie-
ties was taken into account in the phase of
milky-wax ripeness by the method of calcula-
tion of healthy and diseased ears. Hersons’ka
bezosta and Podolyanka varieties were used as a
standard susceptible to hard soot.

After the evaluation, the starting material
was classified by stability and susceptibility
groups on the basis of a 9-point scale. Scores
corresponded to the number of affected plants as
a percentage: 0 % — very high resistance; 1-5 %
is highly resistant; 6-15 % — stable; 16-25 % —
weakly susceptible; 26-65 % are receptive; 66—
90 % — highly susceptible; 91-100 % are very
susceptible [10].

Research results. The study of winter
wheat resistance to pathogens shows that re-
gional and promising varieties of domestic and
foreign breeding are differently resistant to the
disease.

Among varieties of domestic breeding, the
Slavna variety, which was not affected by the
disease for three years of testing, was very re-
sistant. High resistance to hard soot was shown
by 8 varieties: Smuglyanka, Novosmuglyanka,
Oktava, Spasivka, Liga Odes’ka, Katrusya
Odes’-ka, Zolotokolosa, Pryvablyva. The dam-
age rate of these varieties did not exceed 5 %.
The following varieties were found to be re-
sistant: Zysk, Nota Odes’ka, Fermerka, Konka,
Pyly-pivka, Boria, Lira Odes’ka, Gilea, the
damage rate of which did not exceed 15 %.
Eight varieties were poorly susceptible and 13
were susceptible to hard soot. Hersons’ka bezo-
ta, Podolyanka and Blago varieties showed high
susceptibility to the disease — 18.9-72.2 %.

Of the varieties of foreign breeding sho-
wed a high resistance to the disease variety Vita,
and high — such varieties as Sotnitsa, Grom,
Skiptr, Vasa (Russian selection) and Salem (Ca-
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nadian). Irishka and Krasnodarskaya 99 varie-
ties were stable. The lesions of these varieties
did not exceed 15 %. Three varieties were char-
acterized by low susceptibility — the Canadian
Jersey and the Russian Lebid, Ogradskaya. 6
Russian varieties, as well as the Canadian Novel

Affection of winter wheat varieties

and the French Colonia, were susceptible to
hard soot. Austrian varieties of Midas and Bala-
ton were characterized by high susceptibility to
the disease. The lesions of these varieties
reached 42.8-82.3 % (Table).

Conclusions. On the artificial infecti-

of causative agents of hard soot

. Affection, % Stabilit
Variety 2016y. | 2017y. | 2018y. | 2019y. Ball *
1 2 3 4 5 6
Varieties of scientific institutions of Ukraine
Slavna 0 0 0 - 9
Novosmuglyanka - - 0 0,2 8
Smuglyanka 0 0,3 0 - 8
Oktava - - 0 0,3 8
Spasivka 0 0,3 0 - 8
Liga Odes’ka - - 0 0,8 8
Katrusya Odes’ka - - 0,5 1,0 8
Zolotokolosa 0 - 0,5 1,9 8
Pryvablyva - - 4,3 2,5 8
Zysk - 3,3 6,0 1,9 7-6
Nota Odes’ka - - 7,3 0 7—-6
Fermerka 79 5,8 4.6 - 7-6
Konka 9,0 - 1,0 1,0 7-6
Pylupivka 6,8 - 2,2 10,5 7-6
Lira Odes’ka - 6,7 13,0 11,8 7-6
Gileya 14,1 0,6 - - 7-6
Boria - - 14,5 4,5 7-6
Garmoniya Ode’ka - - 18,3 0,8 5
Hersons’ka 99 9,0 2,4 21,1 - 5
Statna 21,4 - 11,6 - 5
Pryvitna - - 21,7 13,5 5
Rozkishna 18,7 22,7 5,2 - 5
Zapashna 23,0 5,7 22,7 - 5
Oleksiivka - - 25,0 49 5
Malynivka 16,7 - 28,3 25,7 4-3
Favoryka - - 29,4 22,6 43
Kohana 10,7 3.7 29.3 - 4-3
Mudrist Odes’ka 9,9 7,7 33,7 3,5 4-3
List 25 15,9 - 34,8 - 4-3
Zluka 36,4 10,9 20,7 - 4-3
Kohganka 23,3 20,0 38,4 20,0 4-3
Gurt - 20,7 39,1 5,2 4-3
Rosynka 14,2 10,7 39,7 - 4-3
Zira 459 28,4 24,7 27,7 4-3
Bogdana - 32,6 32,2 48,6 43
Zdoba - - 47,8 24,8 4-3
Blago 249 24,2 52,4 - 4-3
Podolyanka - 18,9 52,4 72,1 2
Hersons’ka bezosta 56,6 44 4 72,2 - 2
Varieties of foreign breeding

Vita 0 0 0 - 9
Salem - - 1,6 0,4 8
Sotnytsya 1,7 0,2 - - 8
Grom 3,3 0,3 3,3 - 8
Skipetr 2,5 - 43 2,8 8
Pryvablyva - - 4,3 2,5 8
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npoooeceH s mabauyi

1 2 3 4 5 6
Vasa 44 0,2 - - 8
Irishka 6,3 3,4 2,0 - 7-6
Krasnodarskaya 99 11,3 - 13,7 9,8 7-6
Jersy - - 16,9 13,9 5
Lebid - - 17,7 10,5 5
Ogradskaya (Tan- 21,3 10,4 59 - 5
ya)
Colonia - - 26,3 23,6 4-3
Yuvileynal00 3,5 - 27,6 45 43
Yumpa 13,2 29,1 20,1 - 4-3
Kalym 34,6 28,2 - - 4-3
Novel - - 13,6 39,4 4-3
Doskonala 48,9 22.1 - - 43
Zymnytsya - - 55,7 25,7 4-3
Yunona 57,6 29,7 - - 4-3
Midas - 80,8 42.8 - 2
Balaton - 82,3 43,2 - 2

ous background, the resistance of localized
and promising domestic and foreign winter
wheat varieties to the causative agents of hard
soot has been studied. Varieties such as Slav-
na, Vita, Novosmuglyanka, Smuglyanka, Ok-
tava, Spasivka, Salem, Sotnitsa, Liga Odes’-

Buxopucrana jireparypa

1. Kapareirua WM. B. Bo30yaurenu ronoBHH 3epHOBBIX
kyneTyp. Jlenunrpan: Hayka, 1986. 112 c.

2. IIprm6am M. M. YcTOHYHNBOCTE O3UMOM IIIIEHUIBI K
TBEpOH TOJIOBHE M YCIOBMS BBIpalllUBaHUA. Aepo-
ouonocus. 1954. Ne 3. C. 64-67.

3. I'yraep JI. C. I'omosHeBbIe TprOBI. OrbI3-CenpX03Tus3.
Jlenunrp. ota-uue, 1941. 249 c.

4. Kanamraukos K. S1. T'onoBHS 3epHOBEIX KynbTyp. Jle-
HuHrpaz, 1971. 85 c.

5. Kanamnankos K. SI. BpegoHocHOCTE TONOBHU. 3awyu-
ma pacmenu. 1968. Ne 2. C. 4-5.

6. KpuBuenko B. WM. Pecypcel ucxomHoro marepuaia
JUIl CENEKLHUU PACTEHUN Ha YCTOMYMBOCTh IIPOTHUB
6onesneit. Tp. no npuxnaonou 6Oomanuxe, eenemu-
ke u cenexyuu. Jlenunrpam. 1977. T. 59, Bem. 3.
C. 164-170.

7. OOpasipl 3epHOBEIX KYIBTYp, YCTOMIHBBIE K BO30Y-

References

1. Karatyigin, 1. V. (1986). Vozbuditeli golovni
zernovyih kultur [Pathogens of smut of crops]. Lenin-
grad: Nauka. 112 p. [in Russian]

2. Tsyimbal, M. M. (1954). Resistance of winter wheat
to smut and growing conditions. Agrobiologiya [Ag-
robiology], 3, 64-67. [in Russian]

3. Gutner, L. S. (1941). Golovnevyie gribyi [Smut
mushrooms]. Ogyiz-Selhozgiz. Leningradskoe
otdelenie. 249 p. [in Russian]

4. Kalashnikov, K. Ya. (1971). Golovnya zernovyih

3epnosi kynomypu. 2020. T. 4. Ne 1. C. 174-178

ka, Katrusya Odes’ka, Zolotokolosa and oth-
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sistance to hard soot. Their use in breeding
will increase resistance to pathogens in newly
created varieties.
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oumensam meepooil 201068Hu 6 cegeproli Cmenu YKpauHol.
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Tocyoapcmeennoe yupesicoenue Hucmumym seproswix kynvmyp HAAH, yn. Bradumupa Bepradckoeo, 14,

2. [uenp, 49027, Yxpauna

Hznoorcenvr pesyrvmamsl uccied08anuil UsyueHus YCmouyueoCmu COpmo8 NUEHUYbl 03UMOU omede-
CMBEHHOU U 3apy0OedCcHOl celeKyuu K 8030youmesnsam meepootli 20108HU HA UCKYCCIMEEHHOM UHDEKYUOHHOM
¢one.

U3 copmos omeuecmeenHoll celekyul 0YeHb BbICOKOU ycmotyugocmoio omauyaics copm Cnaeua,
KOMOPbIll He Nopaxcaics OOae3Hbl0 HA NPOMSNCEHUU MpPEX Jiem ucCnblmanui. Bvicokyro ycmotiuugocms K
meepooil eonosne noxkazamu 8 copmog: Cmyensanxa, Hosocmyenanxa, Oxkmasa, Cnacoexa, Jluea odecckas,
Kampycsa ooecckas, 3onomoxonoca, Ilpvisabaviea. Ypogens nopasicenusi smux copmos He npesviuai 5 %.
Yemotiuusocmo nposieunu credyrowue copma: 3vick, Homa oodeccrkas, @epmepxa, Kounka, [vinvinusxa, bo-
pus, Jlupa ooecckas, ['unes.

U3 copmos 3apybedcHoll cenekyuu 04eHb 8bICOKYIO YCMOUYUBOCMb K Oone3HU nokazan copm Buma,
a evicoxyio — copma Comuviys, I pom, Cxunemp, Bacca (Poccusi) Canem (Kanaoa). Copma Upuwxa u
Kpacrooapcras 99 dvinu yemotivuevimu. Hcnonvzosanue ux 6 CeleKyuoHHOM npoyecce no380aun noGblCUmb
YCMOUYUBOCHIb HOBbIX COPIO8 K MBepOoli 20108He.

Knrouegvie cnosa: ozumasn nuenuya, copma, meepodst 2010615, YCMOUYUBOCMb, NOPAICEHUE.
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AHsoowenko M. I1., Conooywrxo M. M., IHeoawm T. M. Cmiiikicmb copmieé nuienuyi o3umoi 00 30y0oHu-
Kie meepooi caxcku y nigniunomy Cmeny Ykpainu. 3eprnosi kynomypu. 2020. T. 4. Ne 1. C. 174-178.
Jeparcasna ycmanosa Incmumym 3epnogux kyaomyp HAAH, éyn. Borooumupa Bepnaocoroco, 14,

M. [[ninpo, 49027, Yrpaina

Haseoderno pesyromamu 0ocnioscens 3 uUUEHHA CMIUKOCHE COPMI6 NUEHUYT 03UMOI IMYUZHAHOL ma
3apybidcHol cenexyii npomu 30YOHUKIE MBEPOOT CANCKU HA UMYYHOMY THQeKYiUHOMY (DOHL.

Cepeo copmis imuusnsHol cenekyii Oyxce eucokoio cmitkicmio giosnauascs copm Craeua, aKuil He
Vpaoicy8ascs Xxgopoooio NPoms2coM mpboX poxie eunpobysauns. Bucoxy cmitikicms 0o meepdoi caxcku no-
kazanu 8 copmis: Cmyenanxa, Hosocmyensanka, Oxmasa, Cnaciska, Jliea odecoka, Kampycs odecvka, 3o0110-
moxkoaoca, IIpusabausa. Pieenv ypadcenns yux copmie ne nepesuwysag 5 %. Cmitikumu euasunucs mac-
mynui copmu: 3uck, Homa odecvra, @epmepxa, Konka, [ununiexa, bopis, Jlipa odecvka, lines.

13 copmie 3apybiscnoi cenexyii 0yarce 6ucoxy cmitikicms 00 X60pobu nokasas copm Bima, a euco-
Ky — maxi copmu, six Comuuys, I pom, Ckinemp, Baca (pociticokoi cenexyii) i Canem (kanaocwroi). Copmu
Ipuwka i Kpacnooapcoxa 99 oyau cmitikumu. Buxopucmanns ix y cenexyilinomy npoyeci 0acmv MOICAU-
gicmb nidguwWUmMYU CMIUKICMb 00 MBEPOOI CaANCKU Y HOBOCMEOPEHUX COPMIS.

Knwouogi cnosa: nwenuys o3uma, copmu, meepoa cadicka, Cmitikicime, YpaxsceHHs.
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