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Tilletia caries and Resistance of Wheat to this Pathogen
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Abstract: Tilletia caries Tul. is the main pathogen for common bunt in Ukraine. Most of the wheat varieties grown
in the country are susceptible to the disease. Some of the varieties are very seriously affected by the disease that
makes it necessary to treat the seed with fungicides. At Plant Breeding and Genetics Institute wheat breeding for
resistance to diseases, including common bunt, has been carried out for a long time and especially intensively
and purposefully it has been done during the last 12 years. It has been found that in Ukraine the population of
Tilletia caries (DC.) Tul. consists of 12 races. Among domestic and foreign wheat varieties some varieties were
found to be resistant. Complex resistance to phytopathogens was found to be the best in winter bread wheat lines
derived from crosses with Aegilops ventricosa and Triticum erebuni. On the basis of these lines the initial breeding
material and the first resistant wheat varieties have been developed. The varieties are being tested in an institute

competitive trial.
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In Ukraine common bunt is the most spread and
damageous among all species of wheat Ustilagi-
nales (PeresipkiN 1989; DuBININA & BARANOVSKAYA
2002; Racuenko 2003; BaBavanTs et al. 2004). It
is spread in all areas of the country and its pre-
dominant pathogen is Tilletia caries. Tilletia laevis
occurred very rarely and is not important as in-
festant in wheat.

The majority of wheat varieties cultivated in
Ukraine are to different degree susceptible to com-
mon bunt (DusiNiNa ef al. 2004). Some of them can
be affected very badly, and that causes necessity
of seed treatment with fungicides. However this
important agronomical measure is not always
carried out for objective and subjective reasons.

At Plant Breeding and Genetics Institute the
wheat breeding for resistance to Ustilaginales has
been carried out for a long time (GesHELE 1964,
1978). It has purposefully and intensively been
made during the last 12 years.

MATERIAL AND METHODS

The winter bread wheat lines from interspecific
hybridization, varieties and lines with known Bt-
genes were studied. The identification of common
bunt races, degree of resistance to the pathogen in
wheat varieties and lines was conducted by con-
ventional methods (BABAYANTS et al. 1988). Genetic
base of resistance to common bunt was investigated
by hybridological analysis (LosasHEV 1967).

RESULTS AND DISCUSSION

We investigated racial structure of Tilletia caries.
It was established that in Ukraine the population
of the pathogen consists of twelve races (BABAYANTS
et al. 1988). Seven of them are well-known and are
included in the conventional international key of
HorrmaNN and METzGER (1976). They are races
T-1, T-2, T-3, T-7, T-9, T-17 and T-20 (Table 1).
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Table 1. Races of Tilletia caries in Ukraine (2001-2005)

Varieties — differentiators
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Bt1 Bt2 Bt3 Bt4 Bt5 Bt6 Bt7 Bt8 Bt9 Bt10 Bt1l Bt12 Btl3 Btl4 Btl5

T-1 R R R R R R S R R R R R R R R
T-2 S R R R R R S R R R R R R R S
T-3 R S R R R R S R R R R R R R R
T-7 S S R R R R S R R R R R R R R
T-9 R R R R S R S R R R R R R R R
T-17 R R R S R S S R R R R R R R R
T-20 S S R R R R R R R R R R R R R
To-1 R R R R R R R R R R R R R R R
To-2 S S S R R R R R R R R R R R R
To-3 S S R S R R R R R R R R R R R
To-4 R S R R R R R R R R R R R R R
To-5 S R R S R R S R R R R R R R R

The remaining races are not included in the key
and they got symbol “To”, in which “T” means
Tilletia caries, “0” —Odessa. Race To-1 is avirulent to
all varieties — differentiators, while the remaining
races, missing in the key, are virulent to carriers
of the following Bt-genes: To-2 — Bt1, Bt2 and Bt3;
To-3 — Bt1, Bt2 and Bt4; To-4 — Bt2; To-5 — Bt1, Bt4
and Bt7. These results show that in the pathogen
population virulence to carriers of genes Bt8—-Bt14
is absent. Till now variety Hohenheimer with
gene Bt5 exhibited high resistance. However, the
race T-9 affected it considerably and this gene
has lost effectiveness for breeding. Race T-7 is
basic and its frequency of occurrence from year to
year varies from 50% to 70% and more (GESHELE
1964). It prevails in all areas of Ukraine, while
other races were detected: T-1 — in Kharkov and
Cherkassy areas; T-3 —in Kherson and Kiev areas;
T-9 and T-17 — in Odessa area; T-20 — in Kharkov
and Kherson areas; T-2 — in Odessa area and in
Crimea; To-races in Odessa area.

Among wheats of foreign and domestic breeding
the resistant lines and varieties were selected. From

foreign ones: (P1173438 x Elgin) (Bt8), P1 178383
(Bt9, Bt10), Ranger (Bt9, Bt10), Jeff (Bt9, Bt10),
Other (Bt10), Sel. M69-2073 (Bt9), Sel. 6623 (Bt10),
(Elgin x P11669910) (Bt11), P1119333 (Bt12), Tulle
III (Bt13), Doubbi (Bt14), E. 900, New Gaines;
from domestic ones: Lutescens 6028, Erythrosper-
mum 5221, Rozovskaya 7, Ferrugineum 220/85,
Erythrospermum 60-89, Ferrugineum 124-89,
Erythrospermum 204/04.

Erythrospermum 5221 has one, and Lutescens
6028 — two Bt-genes which derived from Agropy-
ron (BaArRanovskava ef al. 2003). The resistance of
Ferrugineum 220/85 is controlled by two domi-
nant complementary genes, which derived from
Triticum durum (HorrMANN & METZGER 1976).
The resistance of Erythrospermum 60-89 and
Ferrugineum 124-89 is also controlled by two
complementary Bt-genes origin of which is not
established (NovocHarka ef al. 1990). The genes of
these lines and varieties are not identical to genes
Bt1-Bt10 and it is the authors’ opinion that they
are new ones. The genetic basis of resistance of
Erythrospermum 204/04 is not established yet.
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Table 2. Lines of winter bread wheat resistant to Tilletia caries

Line Origin Bt-genes
1/74-91,5/20-91,5/35-91, 5/55-91 Odesskaya polukarlikovaya x Aegilops cylin- 1
drica x Odesskaya polukarlikovaya
4/3-91,4/11-91,5/43-91, 5/81-91,7/31-91,8/2-91, 8/16-91 2
27/27-95,9/43-96,9/46-96, Donskaya polukarlikovaya x Aegilops variabilis 1
41/46-95 Obriy x Triticum erebuni 1
26/34-96 Obriy x Aegilops triaristata
39/22-96 Obriy x Agropyron aelongatum

38/66-95,45/61-97 Albatros x Odesskaya polukarlikovaya x Oren-

burgskaya rannaya
6/19-96,7/16-96,7/43-96, 7/73-96,42/44-96,31/5-97 Obriy x Odesskaya polukarlikovaya x Triticum

dicoccoides
29/49-2000

3/93-04,12/84-04,12/86-04, 12/92-04

Donskaya polukarlikovaya x Aegilops ventricosa 1

Albatros x Triticum dicoccoides x Triticum tauschii

The successful work on introgression of effective
genes of resistance to pathogens of bunt, rust of
different types, powdery mildew, septoria and
fusarium into cultivated varieties of winter bread
wheat from Aegilops, Agropyron and other related
species has been done. As a result of interspecific
hybridization and repeated selections on artifi-
cially infected background, lines of winter bread
wheat possessing high resistance to a separate
pathogen and to group of them, including Tilletia
caries, were developed (Table 2).

By group resistance to the phytopathogens the
best lines were obtained from crossing with Ae-
gilops cylindrica, Aegilops variabilis, Triticum erebuni
and Triticum tauschii. Within some of them new
high effective Bt-genes (BaBayanTs & DuBININA
1990; BABAYANTS et al. 1999) were identified using
method of hybridological analysis. In line 5/55-91
the molecular marker for Bt-gene was found which
was localized in chromosome 1B (BABAYANTS et
al. 2000). This high effective gene derived from
Aegilops cylindrica.

On the basis of a number of lines with resist-
ance derived from Aegilops cylindrica (5/55-91,
7/31-91), Aegilops variabilis (27/27-95), Triticum
erebuni (41/46-95) the initial breeding material
and first economic valuable varieties of winter
bread wheat resistant to pathogens of common
bunt and loose smut were developed. They are
also resistant to pathogens of powdery mildew,
rust of different types, ear and grain septoria

and fusarium. The lines also have good index of
grain quality, productivity and winterhardiness.
The breeding work was started to develop initial
breeding material on the basis of lines from in-
terspecific hybridization with Triticum tauschii.
As our studies have shown, these lines have ef-
fective Bt, Lr, Sr, Un-genes, along with number
of valuable traits and properties.

Summarizing 12-year researches and breeding
work it is necessary to mark that we were able to
develop a number of winter bread wheat varieties,
possessing group resistance to pathogens of basic
diseases of this crop, including Tilletia caries.
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