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Summa r y

Pyrenophora tritici-repentis, causal agent of tan spot, is one of the most impor-
tant wheat leaf spot pathogens worldwide. The race structure of P. tritici-repentis iso-
lates obtained from wheat (except one from noncereal grass species) in the Czech
Republic was studied. The 86 monosporic isolates of P. tritici-repentis originated from
different parts of the Czech Republic were grouped into five known races based on
necrosis/chlorosis induction on standard differentials (Katepwa, Glenlea, 6B365,
Salamouni). The isolates recovered from wheat were races 1, 2 and 4. Race 1 was the
most frequent (50%), races 2 and 4 were found rarely (3% and 5% respectively). The
isolate of P. tritici-repentis recovered from noncereal grass species was determined as
race 4 which seems to be typical for noncereal hosts. The reaction of 30 isolates (42%)
was difficult to be compared to reactions of so far identified P. tritici-repentis races.
They have to be tested again on additional wheat genotypes.
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INTRODUCTION

The fungal foliar pathogen Pyrenophora tritici-repentis (Died.) Drechs. (anam.
Drechslera tritici-repentis (Died.) Shoem.) is the causal agent of tan spot of wheat.
This disease is one of the most important diseases caused by wheat leaf spot pathogens
worldwide. In the Czech Republic P. tritici-repentis has been determined more and
more often since about 1998 (Š á r o v á  et al., 2003). Tan spot has become a new
problem not only in the Czech Republic but in many European countries too (Z a -
m o r s k i  and S c h o l l e n b e r g e r , 1994; B a k o n y i  et  al., 1998; M i k h a i l o v a
and P r i g o r o v s k a y a , 2000), in the last few years. Control of tan spot includes
using of fungicides, crop management, biological control and resistant cultivars. The
development of resistant cultivars to Pyrenophora tritici-repentis is thought to be the
best way to reduce yield losses caused by tan spot (D e  Wo l f  et al., 1998).
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Study of variability of pathogen population is necessary for development of
durably resistant cultivars to the disease. Two qualitative types of symptoms, tan
necrosis (nec+) and extensive chlorosis (chl+), induced by P. tritici-repentis were iden-
tified (L a m a r i  and B e r n i e r , 1989a; L a m a r i  et al. 1991). Based on these two
types of symptoms, nowadays Pyrenophora tritici-repentis isolates are separated into
8 races which are grouped according to their virulence/avirulence combination to cul-
tivars/lines used as a differential set (L a m a r i  and B e r n i e r , 1989b; L a m a r i  et
al., 1991; L a m a r i  et al., 1995; A l i  and F r a n c l , 1998, 1999, 2002;  A l i  et al.,
2002; L a m a r i  et al.,  2002, S t r e l k o v  et al., 2002). The differential set have been
modified since detection of three new races 6, 7, 8 in 2002 and new differential lines
have been tested  (L a m a r i  et al., 2002; A l i  and  F r a n c l ,  2003).

Pyrenophora tritici-repentis is known to have highly specialized relationships
with its host. Compatibility between the host and the pathogen was shown to be me-
diated by host-specific toxins, produced by different isolates of the pathogen. So far
four host-specific toxins were characterized, one necrosis inducing toxin Ptr Tox A,
two chlorosis inducing toxins Ptr Tox B and Ptr Tox C and one necrosis and chlorosis
inducing toxin Ptr ToxD (B a l l a n c e  et al., 1989; B r o w n  and H u n g e r , 1993;
O r o l a z a  et al., 1995; A l i  et  al., 2002).

The aim of our study was to characterize race structure of Pyrenophora tritici-

repentis population on wheat in the Czech Republic.

MATERIALS AND METHODS

The race structure of P. tritici-repentis population on wheat has been studied in
the Czech Republic since 2001. Only 5 P. tritici-repentis races were known at that
time. Four standard differential lines described in Tab. 1 were used for determination
of the races. The reaction of 86 monosporic P. tritici-repentis isolates from different
parts of the Czech Republic to a differential set was analyzed.

Tab. 1. Pyrenophora tritici repentis races, designation,
and symptoms on wheat differential lines

(De Wolf et al. 1998)

 S = susceptible, R = resistant; N  necrosis, C  chlorosis
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Inoculum was prepared using a procedure described by  E v a n s  et al. (1996)
and A l i  et F r a n c l  (2001) with some modifications. P. tritici-repentis isolates were
grown on PCA (potato-carrot agar) (Anonymus, 1990). After about 4 days of incuba-
tion at 22oC in the dark the Petri dishes were flooded with sterilized distilled water and
the mycelium was scraped and excess water was decanted. Thereafter, the Petri dishes
were incubated 24 h in light at 22oC to induce conidiophores production and 24 h in
dark at 16oC to induce conidia production. Then the dishes were flooded with sterili-
zed distilled water (30 ml) with Tween 20 (0,08 ml/100 ml), conidia were dislodged
with inoculating needle and conidial suspension was decanted and adjusted to cca
3000 spores/ml.

Seedlings of the differential set were inoculated at the two-leaf stage by spray-
ing of the conidial suspension until run off. The inoculated seedlings in plastic pots
were covered by glass tubes for 24 hours to keep higher humidity after inoculation, the
temperature in the greenhouse was about 20oC. Reaction of the differential cultivars/
lines was rated on a 1-5 qualitative scale (L a m a r i  and B e r n i e r , 1989a) 7-10 days
after inoculation.

RESULTS AND DISCUSSION

Although tan spot seems to be one of the most important diseases from a com-
plex of necrotrophic leaf spot diseases of wheat in Europe there is still no published
report about race structure of Pyrenophora tritici-repentis in this area. Our study was
one of the first dealing with this topic in European countries.

The reactions of 86 monosporic P. tritici-repentis isolates coming from diffe-
rent parts of the Czech Republic to the differential set were analyzed. Race 1 was
prevalent beeing detected 23 times (50%). Race 2 was found out only 3 times (3%)and
4 isolates (5%) belonged to race 4 (Fig. 1). The reaction of 30 isolates (42%) was
difficult to be compared to reactions of so far identified P. tritici-repentis races. It will
be necessary to repeat these experiments with novel differential lines (L a m a r i  et al.,
2002; A l i  and F r a n c l, 2003) to confirm possible new races.

Variability of P. tritici-repentis population was studied in different parts of the
world. Race 1 is predominant in North America (L a m a r i  and B e r n i e r , 1989b;
L a m a r i  et al., 1998; A l i  et  F r a n c l, 1998). Race 1 was prevalent in western Cana-
da in the years 1984-1987, races 2, 3, 4 were recovered rarely (L a m a r i  and B e r -
n i e r , 1989b). Races 1 and 2 were predominant in western Canada in the years 1990-
1994, isolates of races 3 and 4 were found at low levels only in some years, no isolates
of race 5 were identified (L a m a r i  et al., 1998). Race 2 have been more and more
common in North America since nineties and its frequency would be expected to be
similar to that of race 1. Race 2 predominated in southeast Asia in 2000-2002 too
(M e r c a d o  et al., 2002). For the first time race 5 was determined in the isolates from
eastern Algeria (L a m a r i  et  al., 1995) and it was reported on durum wheat in North
America as well (A l i  et  al., 1999). The other Algerian isolate was classified as a new
race 6 (S t r e l k o v  et al., 2002). Race 7 was reported in Argentina (A l i  et al., 2002)
and race 8 in Brazil (A l i  et F r a n c l, 2002).
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Population race structure of P. tritici-repentis prevalent on wheat and noncereal
grasses in the Great Plains was studied (A l i  et  F r a n c l, 2003). The isolates recove-
red from wheat were races 1 (more than 90%), 2 and 4 (rarely) while those from durum
were races 1 and 5. Isolates from noncereal grasses were all race 4, except for two
isolates of race 1. It confirms the finding that race 4 is typical for noncereal grasses. In
our study one isolate from a noncereal grass species was determinated as race
4 too.
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S t r e s z c z e n i e

Badano strukturê populacji P. tritici-repentis pod k¹tem wystêpowania ras pa-
togena. W analizie uwzglêdniono 86 jednozarodnikowych izolatów pochodz¹cych
z ró¿nych regionów Czech a uzyskanych z pszenicy (85) i traw (1). Bazuj¹c na reakcji
genotypów zestawu testowego (Katepwa, Glenlea, 6B365, Salamouni) stwierdzono
wystêpowanie trzech ras: 1, 2, i 4. Liczebnie dominuj¹c¹ by³a rasa 1, któr¹ reprezento-
wa³o 50% izolatów. Rasa 2 i 4 stanowi³a jedynie 3% i 5% populacji. Najwiêksz¹ grupê
(42%) stanowi³y izolaty dla których reakcja roœlin zestawu testowego uniemo¿liwia³a
jednoznaczn¹ identyfikacjê jednej z 5 okreœlonych ras patogena. Konieczne s¹ dalsze
badania z uwzglêdnieniem dodatkowych genotypów umo¿liwiaj¹cych bardziej precy-
zyjn¹ charakterystykê populacji P. tritici-repentis.
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