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Abstract

VECHET L. (2001): Response of susceptible, partially resistant and resistant winter wheat cultivars to Blumeria graminis
f.sp. tritici. Plant Protect. Sci., 37: 145-148.

Response of the susceptible cultivar Kanzler, the partially resistant cultivar Mikon and the resistant cultivar Asta (genes of
resistance Pm2, Pm6) to powdery, were tested in two years small plot-experiments. Disease severity was influenced by weather
conditions. There were highly significant differences in disease severity, infection type and number of diseased plants between
the susceptible cultivar and the cultivars with partial resistance and specific resistance. Smaller differences were between the
partially resistant cultivar and the resistant cultivar than between the cultivar with partial resistance and the susceptible cultivar.
The most affected leaf was the third leaf from the top in all tested cultivars. Among these cultivars were differences in the highest

development of disease in single growth stages.
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Powdery mildew on wheat Blumeria graminis DC. (syn.
Erysiphe graminis DC. E.O.Speer) f.sp. tritici Em. Mar-
chal (FRIEBE et al. 1996; HSAM et al. 1998; SHI et al.
1998) 1s one of the most destructive leaf diseases of wheat.
Most genes used in present plant breeding are race spe-
cific single genes for which the pathogens seem to have
the ability to develop virulence. Each virulence is like a
switch allowing the pathogen to infect a certain set of host
varieties with the corresponding resistance genes (DE
VALLAVIEILLE-POPE et al. 1998). Most commercial cul-
tivars are susceptible to many powdery mildew races.
PARLEVLIET (1988) has defined partial resistance as re-
sistance that results in reduced epidemic development
despite a compatible (susceptible) infection type.

In this work we wanted to find out how the cultivar
with partial resistance reduces epidemic development in
relation to the susceptible and to the specific resistant
cultivar.

MATERIALS AND METHODS

For two years small plot-experiments as models the
cultivar Kanzler (Germany) susceptible to powdery mil-
dew (as standard in ring tests 1997-1999 of COST 817,
WG4), the cultivar Mikon (Germany) with partial resis-
tance to the disease (standard in ring tests 1997-1999 of
COST 817, WG4) and Asta (Czech Republic) with genes
of resistance Pm2 and Pm6 were chosen. The cultivars
were sown in three rows vertically to one row of the sus-
ceptible cultivar Kanzler. This spreader was artificially
inoculated by a mixture of four powdery mildew races
with representation of virulence against genes of resis-
tance Pm2, Pm3d, Pml8, and medium or low representa-
tion against genes of resistance Pml, Pm3b, Pm3c, Pm3f,
Pm4b, Pm5, Pm6, Pm2 and 6, Pm7. The disease severity
was scored by evaluation in four replicates on all live
leaves on 15 plants of the tested cultivar by a 9 point as-
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sessment scale (SAART & PRESCOTT 1975). From the dis-
ease severity data the cumulative proportion of leaf area
diseased — CPLAD was counted. Reaction of a cultivar to
powdery mildew was expressed as the infection type —IT
(MAINS & DIETZ 1930). In each evaluated cultivar a num-
ber of diseased plants — NDP was expressed. Analysis of
variance was used to find out reliability of differences
among cultivars. The growth stage was assessed using
decimal code (ZADOKS et al. 1974).

RESULTS AND DISCUSSION

The disease severity was estimated on five sampling
dates in 1999 and in four dates in 2000 (Table 1). The
occurrence of powdery mildew was higher in 1999 than
in 2000 year. Progress of daily temperatures shows Ta-
ble 2. Averaged daily temperatures in 2000 were higher
than 1999 but there were high differences in the number
of days with maximum temperature higher than 25°C
(1999 7 days; 2000 23 days) in May and June. Maximum
temperatures 30°C occurred on five days in June in 2000
and in 1999 not so high temperatures were recorded.

Table 1. The sampling dates (SD) and the corresponding
averaged Zadoks growth stage (GS) values for winter wheat
cultivars tested in 1999 and 2000

Year SD GS

1999 SD1 (27.5.) 51
SD2 (3.6.) 61
SD3 (10.6.) 69
SD4 (29.6.) 71
SDs (7.7)) 73

2000 SD1 (29.5.)
SD2 (10.6.) 55
SD3 (16.6.) 65
SD4 (28.6.) 69

Table 2. Averaged daily temperatures (ADT) and number of
days with maximum temperature above 25°C (MT) for ten days
(decade) in 1999 and 2000

1999 2000
e ADT MT ADT  MT
May 1. 13.0 0 18.0 2
2. 13.4 0 16.5 4
3 17.6 4 14.0 2
June 1. 17.2 1 193 6
2 152 0 20.0 7
8. 16.0 2 16.3 2
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Development of powdery mildew and reaction of culti-
vars in both years of experiments is shown in the Table 3.
Allleaves on the cultivar Kanzler were attacked from the
beginning of evaluation, except 55 growth stage in 1999
when the first leaf was without powdery mildew yet. The
third leaf from the top was most affected by the disease
from evaluated leaves on the plants. The first leaf (flag
leaf) was less affected. Infection type was 4 (plentiful
sporulation and growth of mycelium). This cultivar had
affected high number of plants (60-80%).

The cultivar Mikon had far less disease severity than
the previous cultivar and its values approached to the cul-
tivar Asta. This cultivar had higher differences between
the disease severity in both years also. In the year 2000
when the disease severity was lower than in 1999 this
cultivar had the first leaf from the top without powdery
mildew. The most affected leaf on the plants was the third
leaf again. Infection type was initially low (2 — middle
resistant) lately higher (3 — middle sporulation, and plen-
tiful growth of mycelium). The cultivar had affected small
number of plants only.

The cultivar Asta had very low disease severity with
higher differences between two years. In 1999 there was
higher and in 2000 lower disease severity. This cultivar
had never affected the first leaf from the top and in 2000
had not affected the second leaf from the top. The most
diseased leaf from all leaves was the fourth in 1999 and
in 2000 the same value as the fourth one had the third
leaf. Infection type was low (in 1999 = 2; 2000 = 1). A
number of diseased plants was also low (7-35%). The
most disease development on the plant expressed as
CPLAD in the susceptible cultivar Kanzler started in the
beginning of the evaluation (1999: 51-61 growth stage;
2000: 55-65 stage) in the partially resistant cutivar Mikon
it fluctuated (1999: 71-75 growth stage; 2000: 59-65 stage)
in the resistant cultivar Asta it was in the middle of the
evaluation (1999: 55-69 growth stage; 2000: 65-69 stage).
The cultivar Asta had lower disease severity and higher
number of diseased plants than the cultivar Mikon in 1999.
Differences among cultivars were very significant in
CPLAD and NDP for both years of experiments.

Occurrence of powdery mildew was likely influenced
by different progress of daily temperatures in two years
of experiments. The colder year 1999 had more suitable
conditions for development of the disease. On the con-
trary the period of evaluation of the year 2000 was warm-
er but in May and June number of days with temperatures
above 25°C was much higher than in the year 1999. KO-
COUREK and VECHET (1984) found out that at tempera-
ture 24.5°C development of E. graminis f.sp. tritici has
stopped. Several days in June 2000 reached even 30°C
and these temperatures probably retarded powdery mil-
dew epidemic. The most drop of the disease severity in
the year 2000 against 1999 was recorded in the cultivar
Asta with specific resistance to powdery mildew.
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Table 3. The disease severity in each SD for each evaluated leaf (from the top, + dead leaf), cumulative proportion of leaf area
diseased — CPLAD, infection type — IT and number of diseased plants - NDP

2% leaf 3" Jeaf

Cultivar SD 1% leaf 4™ leaf 5" leaf CPLAD IT NDP
Kanzler 1999 1. 0 0.1 0.5 1.0 0.7 23 3 753
2 0.2 0.7 1.7 6.0 + 9.3 4 76.3
3. 0.3 0.9 3.2 10.0 + 15.1 4 80.0
4, 0.5 3.9 12.9 + + 28.0 4 77.3
5, 0.9 - + - + 28.4 4 533
Mikon 1999 1. 0 0.01 0.01 0.04 0.08 0.14 2 6.7
2 0.03 0.01 0.04 0.15 - 0.31 2 114
3. 0.02 0.08 0.04 0.2 - 0.42 3 183
4, 0.03 0.2 1.3 ~ + 1.81 3 233
5, 0.07 0.35 + + + 2.0 3 13.3
Asta 1999 1. 0 0 0.05 0.25 0 0.3 2 185
2. 0 0 0.08 0.3 + 0.38 2 20.0
L 8 0 0.1 0.1 0.7 + 0.9 2 20.0
4. 0 0.1 0.15 i2 + 1.45 2 35.0
5. 0 0.1 + + + 1.45 2 15.4
F 10.56 111.84
Kanzler 2000 1 0.1 0.6 1.2 1.4 o+ 33 4 60.0
9, 0.2 14 5.8 3.0 = 10.4 4 75.6
3 0.3 1.4 6.0 + + 10.7 4 80.0
4. 0.3 1.8 + + + 112 4 31.0
Mikon 2000 1. 0 0 0.1 0.1 + 0.2 2 10.0
2. 0 0.1 0.2 + + 0.4 3 13.3
3. 0 0.2 0.3 s dh 0.6 3 15.0
4 0 02 + 4 + 0.6 3 6.2
Asta 2000 1. 0 0 0 0.05 + 0.05 1 3.2
2. 0 0 0.03 0.05 + 0.08 1 6.7
3 0 0 0.05 + + 0.1 ] 2.8
4. 0 0 - + + 0.1 0 0
F 15.23 32.17

Analysis of variance (F, for cultivars 1999 P = (.05 = 4.5; P = 0.01 = 8.7; 2000 P = 0.05 = 5.1; P = 0.01 = 10.9)

High significant differences in the disease severity of
powdery mildew were found out between the three tested
cultivars. But disparity between the disease severity of
the partially resistant and resistant cultivars was not such
broad like between the partial resistant and susceptible
cultivars. It means that the disease severity of the partial-
ly resistant cultivar does not lie somewhere in the middle
between the disease severity of susceptible and resistant
cultivar but it is nearer to disease severity of the resistant
cultivar despite its of intermediate susceptible infection
type. Infection type of partial resistance cultivar can a
little change according to growth stage of a plant. PAR-
LEVLIET (1988) find out that infection type can be lower
at more advanced development stage of a plant. The par-
tial resistant cultivar Mikon had medium infection type at

the beginning and end of the evaluation (SD1 and SD5 or
SD4) and medium susceptible infection type in the re-
maining sampling dates. The highest infection type had
the susceptible cultivar in both years it was the same. The
resistant cultivar Asta had a low infection type but it var-
ied in both years. This was higher in 1999 and lower in
2000. The hypothesis that partial resistance reduces epi-
demic development despite a susceptible infection type
was confirmed by the present data. Disease severity on
partial resistant cultivar will likely dependent on a level of
partial resistance of that given cultivar. Differences in the
occurrence on the flag leaf were among these cultivars
too. The resistant cultivar had the first leaf from the top
without the powdery mildew in both years, the partially
resistant cultivar had in one year (1999) very low disease
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severity and in the second year it was without disease
and on the contrary the susceptible cultivar had the low-
est disease severity from all leaves on the plant. In the
susceptible and the partially resistant and resistant culti-
var the third leaf from the top had the highest disease
severity. It seems that the expression of partial resistance
and mainly specific resistance can be in certain extent
influenced by weather conditions. Outside conditions are
very important in expression of major genes (PARLEVLI-
ET 1988). Infection pressure strongly depends on the
weather, and so weather exerts an influence on the resis-
tance level of the individual cultivars (WALTHER 1988).

Susceptible cultivar had the highest number of diseased
plants from the beginning of the epidemic. A number of
diseased plants in partially resistant cultivar was substan-
tially lower than in the susceptible cultivar, the resistant
cultivar has low number of diseased plants. On the mean-
ing of number of diseased plants as an epidemiological
parameter was pointed out by VECHET (1997).

Model winter wheat cultivars with dissimilar suscepti-
bility/resistance to powdery mildew demonstrated differ-
ences in the development of the disease, infection type
and number of diseased plants.
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VECHET L. (2001): Reakce néchylné, ¢isteéné rezistentni a rezistentni odridy pSenice ozimé k Blumeria graminis f.sp.
tritici. Plant Protect. Sci., 37: 145-148.

V maloparcelkovych dvouletych pokusech byly sledovéany reakce néchylné odridy pSenice ozimé Kamzler, ¢astetné rezistentni
odriidy Mikon a rezistentni odriidy Asta (geny rezistence Pm2, Pm6) k padli travnimu. Sila choroby byla ovlivnéna klimatickymi
podminkami. Vysoce pritkazné rozdily byly v sile choroby, infekénim typu a poCtu napadenych rostlin mezi nichylnou odriidou
a odriidami s &4steénou rezistenci a specifickou rezistenci. Mensi rozdily byly mezi odriidou €dstetné rezistentni a rezistentni
ne# mezi odridou &astedné rezistentni a nachylnou, U viech testovanych odriid byl nejvice napaden tfeti list shora. Rozdily mezi
odriidami v nejvy$dim vyvoji choroby byly v jednotlivych riistovych fézich.
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