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Ährenfusariose-Resistenz von österreichischen Weizensorten

1. Introduction

The FAO ofthe United Nations estimated that about 25 0/0
of the world's food crops are affected by mycotoxins each
year (MANNON and ]OHNSON, 1985). In developing coun
tries inadequate storage conditions are the main cause for
mycotoxin contamination. There exist mainly problems
with Aspergillus spp. infections leading to aflatoxin accumu
lation. Under temperate climatic conditions especially

Fusarium spp. and concomitant toxins are predominant
(LEW, 1993).

The most important mycotoxins produced by Fusarium
on small grain cereals and maize in Austria are deoxynivale
001 (DON), moniliformin and zearalenone (ZON). More
toxic Fusarium metabolites such as T2-toxin and fumoni

sins are produced by Fusarium spp. which play only a secon-

dary role in Austria (LEW, 1993). The economic impact of
Fusarium head blight (FHB) can be substantial. The pre
sence ofmycotoxins in cereals may have serious implications
for crop and livestock producers, grain handlers as weIl as

food and feed processors. Direct economic losses result from

low crop yields, poor grain quality (baking quality and seed
quality), reduced animal performance and reproductive
capability, and increased disease incidence. In Austria the
guidelines for maximum mycotoxin concentrations in small
grain cereals are: 1) for DON: 500 ppb in Triticum aestivum
L. and in Secale cereale L., and 750 ppb in T. durum Desf
and 2) for ZON: 60 ppb in cereals (ÖST. LEBENSMITIEL
BUCH, 1993). World-wide efforts are increasing to set legis
latively regulated upper limits for toxin concentrations in
food and feed. Additional economic losses due to Fusarium
fungi originate from the cost ofprograms designed to moni-

Zusammenfassung
Im Rahmen eines Resistenzzüchtungsprogrammes gegen Ährenfusariose bei Weizen wurde die Resistenz von in Öster
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artificially inoculated and disease development as weIl as yield loss were determined. The results ofa three years' inve
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tor and regulate mycotoxin coneentrations in crops to mi
nimise health risks for humans and animals,

To date the cultivation of resistant varieties is the best
solution to reduce mycotoxin contamination of cereals.
Within the scope of a resistance breeding program against
head blight ofwheat, the resistance of in Austria registered
wheat cultivars as weIl as the resistance of breeding lines in
national list trials were resred. The wheat genotypes were
artificially inoculated and the disease development as weIl as
yield loss were evaluated, The results ofa three years' inves

tigation are presented in this contribution.

2. Material andMethods

The experiments were carried out at the Experimental Sta
tion of the University of Agrieultural Seiences in Groß
enzersdorf near Vienna, The head blight resistance of in
Austria registered wheat eultivars and lines in official state
trials was resred from 1992 to 1994. The investigated wheat
genotypes are listed in table 4 (winter wheat, T: aestivum)
and table 5 (spring wheat, T:aestiuum and T:durum).

The characteristics of the inocula used for artificial in
oeulation are summarised in Table 1. Both E graminearum
and E culmorum were used, isolated from either T: durum,
T: aestioum or Zeae maysL.. All isolates were single spore iso
lates (LEMMENS et al., 1993), and long-term preservation
was carried out with the soil storage method (see DHINGRA

and SINCIAIR, 1985 and references therein), The inocula
were prepared with the bubble breeding method (MESTER

HAZY and ROWAISHED, 1977), except the inoeulum of iso-

T able 1: Characteristics ofthe Fusarium inocula used in the field expe..
riments described by species, source and colony forming

unitsl ml," (- = not used)
Tabelle 1: Eigenschaften der verwendeten Fusarium Inokula: Fusarium

Spezies, Herkunft des Isolares und Anzahl der lebenden Ver

mehrungseinheiten ml," (- = nicht verwendet)

Isolate Fusarium spp. Source Colony Forming Units mL- I

1992 1993 1994

91015 F. culmorum T. durum 22*104 23*10 4 -
91031 F. graminearum T. durum 45*104 55*104 -
91047 F. graminearum T. durum 51*104 45*10 4 -
91401 F. culmorum T. aestiuum 48*104 58*104 1*106

Al F. graminearum Zeamays - - 25*104

late 91401 in 1994 which was prepared on a rnixture of
wheat and oat kerneis aceording to SNI]DERS and VANEEUWI]K

(1991). The larter inoeulum consisted of maeroconidia
only, while the other inocula were mixtures af mycelium
and macroconidia. The number of colony forming units
mL-1 was determined as deseribed by LEMMENS et al.
(1993). Ifonly macroeonidia were present in the inoeulum,
they were counted with a Bürker-Türk counting chamber.
The aggressiveness of the inocula was resred with the Petri
dish infection test befare and after the field inoculation peri
od (LEMMENS et al., 1993) and proved to remain constant
(results not shown).

The description of the field trials of each year is summa
rised in table 2. The design of the field trials has been
improved from year to year based on experienee ofthe pre
vious seasons. In 1993 and 1994 replicates were sown with
about two weeks interval resulting in a few daysdifference

Table 2: Description ofthe experimenrs and experimental designs ofthe field experiments (WW, winter wheat; SW, spring wheat)
Tabelle 2: Beschreibung der Experimente und Versuchsanlagen in den einzelnen Profjahren (WW, Winterweizen; SW, Sommerweizen)

Year Wheat Numberof Humidity Numberof Experimental
Genotype Isolates Control Replications Design

1992 1 plor ofl0 m 2 4 (subplot) bunches covered 3, nested within 1 plot nesred design:
(mainplot) after inoculation and inoculated replications nested

with hags for 24 hours on the same day wirhin the genotypes

1993 3 plots of 4 (subplot) bunches covered 3, inoculated on split-plot
3m2sownon after inoculation 3 different days
3 different days with bags for 24 hours (SW: 2 replications only)
(main plot)

1994 3 plots of 2 (subplot) bunches with hags andmist 3, inoculated on split-plot
1 m2 sown on irrigationand bunches 3 different days
3 different days with mist Irrigation (WW: 2 replications only)
(main plot) only (subplot)

Die Bodenkultur 184 47 (3) 1996



Head resistanceof Austrian wheat

in flowering time. The wheat genotypes were always inoeu
lated by spraying 20 mL of each Fusarium suspension on
separate bunches of20 to 25 wheat heads at anthesis. A con
trol buneh was treated with distilled water (not in 1994). A

high relative air humidity was provided either by eovering
the heads with a bag for 24 hours or by using a mist irriga
tion system (in 1994). In the latter case the crop was kept
humid for 20 hours after inoculation by sprinkling every 15
rninutes for 10 seconds.

Disease development was evaluated 4 to 5 times starting
on the 10th day after inoculation and repeated thereafter
every fourth day. The percentage of diseased spikelets was
estimated on a 0 (no symptoms) to 4 (100 % diseased) scale;
berween 0 and 1 disease symptoms were scored at one deci
mal exaet, between 1 and 4 at half a unit. The area under
the disease progress curve (AUDPC) was calculated for each
gen0 type and suhsequently standardised (SAUDPC)
according to the following equation:

SAUDPC = 1 - AUDPC/AUDPCmax
in which AUDPCmax is the maximum possible area calcu
lated when on the 10th day all spikelets were diseased,
SAUDPC ranges from 1 (no disease symptoms) to 0 (com
pletely diseased on the first evaluation date) (see LEMMENS

et al., 1993). Out ofeach bunch 15 representative ears were
harvested after ripening and the relative ear weight (REW)
was determined in relation to ears from the non-inoculated
control bunch (the REW is the weight of 15 diseased ears
divided by the weight of15 non-inoculated ears ofthe same
genotype). In 1994 the 15 control ears were cut at random
out of the non-inoculated part of the plot, In 1993 REW
was not determined for the spring wheats.

The genotypes and the numher of genotypes tested (see
table 4 and 5) as weil as the experimental design of the
experiments (see table 2) differed from year to year. The
trials of each yearwere analysed according to their experi
mental designs. The mean values of each genotype in each
year were then analysedacross years and a least square mean
(LSM) was calculated for eaeh genotype using the SAS
GLM procedure (SAS, 1989).

3. Results

The varianee analysis tables ofhoth the SAUDPC and the
REW data ofthe investigated winter and spring wheat geno
types showed highly significant differenees berween geno
types and between the isolates in eaeh year oftesting (resulrs
not shown). The only exception was in 1994 when for the

parameter REW no significant differences berween geno
types were detected in the winter and in the spring wheat
nursery. Usually the genotype by isolate interaction was sig
nificant, but the mean square values were low as compared
to the mean square values of the main factors wheat geno
types and fungal isolares,

The variance analyses ofboth parameters SAUDPC and
REW for the winter and springwheat nursery across 3 years
are illustrated in table 3A and table 3B, respectively; Sig
nifieant effects of genotype and espeeially of the year of
testingwere determined. The results for the FHB resistance
of the investigated winter and spring wheat genotypes are
presented in table 4 and 5, respectively. A large continuous
variability in resistance was detected, SAUDPC ranging
from 0.90 (for the cultivars Karat, Livius and Martin)
down to 0.59 (Contra) in the winter wheat nursery. Among
the most resistant spring wheat genorypes were Kadett,
Delos and Hans (SAUDPC ofO.88, 0.. 84 and 0.81, respec
tively). AlIT: durum cultivars reacted very susceptible.. The
correlation coeffieient r berween the L5M data of
SAUDPC and ofREW in the winter wheat and the spring
wheat nursery was 0.80 and 0.84, respecrively (for all r:
probability < 0.1 0/0).

Table 3A: Varianceanalysis of the parameters SAUDPCand REW for
the investigared winrer wheat genotypes across 3 years

Tabelle 3A: Ergebnisse der Varianzanalyse für die Parameter SAUDPC
und REW der untersuchten Winterweizengenotypen über
alledrei Jahre

SAUDPC REW
Source

DF M~~.~~~._ FValue DF Mean square FValue

Geno-
types (G) 66 0,0137 2,06** 66 0,0130 1,68*
Years(Y) 2 0,6414 96,44*** 2 0,7071 90,93*·*
Error
(G*Y) 61 0,0067 61 0,0078

Table 3B: Variance analysis ofthe pararneters SAUDPCand REW for
rhe invesrigared spring wheat genotypes across 3 years

Tabelle 3B: Ergebnisse der Varianzanalyse für die Parameter SAUDPC
und REW der untersuchten Sommerweizengenotypen über
alle drei Jahre

Source
SAUDPC REW

DF Meansquare FValue DF Mean PVa!ue

Geno-
types (G) 35 0,0282 4,64*** 32 0,0166 5,67**
Years (Y) 2 0,4982 81,,91*** 1 0,2056 70,26***
Error
(G*Y) 30 0,0061 11 0,0029
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Table 4: Head hlight resistance (SAUDPC) and relative ear weight (REW) data of the investigated winter wheat genotypes
Tabelle 4: Gesamtmittelwerte für die einzelnen Prüfjahre und Least-Square-Mittelwerte (15M) der SAUDPC und des REW über alle drei Jahre der

untersuchten Winterweizensorten

SAUDPC REW
Genotype Origin Country

1992 1993 1994 LSM LSM

81-F3-79* INRAlAgri-Ohtentions S.A. F 0.78 0.98 0.94 0.90 0.81

Karat Probstdörfer Saatzucht A 0.79 0.94 0.90 0.71

Livius' Saatbau Linz A 0.81 0.93 0.90 0.78

Martin' Probstdorfer Saatzucht A 0.83 0.96 0.90 0.90 0.64

Expert! Probstdorfer Saatzucht A 0.76 0.96 0.92 0.88 0.77

Extrem Probstdorfer Saatzucht A 0.72 0.97 0.95 0.88 0.75

Perlo Probstdörfer Saatzucht A 0.84 0.89 0.90 0.88 0.67

Arina* FÄ.P. Zürich-Reckenholz eH 0.72 0.94 0.92 0.86 0.72

SL 101/82-3B2 Saatbau Linz A 0.92 0.86 0.68

SVP 72017* CPRO-DLO Wageningen NL 0.77 0.95 0.86 0.86 0.74

Agron Saatbau N euhof A 0.90 0.90 0.74 0.85 0.72

Georg Probstdörfer Saatzucht A 0.91 0.85 0.71

Titus' Saathau Linz A 0.79 0.89 0.87 0.85 0.70

Pokal' Probstdorfer Saatzucht A 0.90 0.84 0.65

Arms! Saatbau Linz A 0.79 0.81 0.83 0.64

Claudius Saatbau Linz A 0.65 0.94 0.91 0.83 0.70

JUStllS Saatbau Linz A 0.77 0.87 0.85 0.83 0.62

Amadeus Probstdorfer Saatzucht A 0.73 0.95 0.79 0.82 0.69

Dominus Saatbau Linz A 0.88 0.82 0.66

Erla Kolben Kärntner Saathaugenossenschaft A 0.88 0.82 0.57

julius' Saatbau Linz A 0.63 0.94 0.82 0.66

SL 109/85-62 Saatbau Linz A 0.88 0.82 0.64

Florian Probstdörfer Saatzucht A 0.87 0.81 0.53

P 6409.902 Probstdorfer Saatzucht A 0.87 0.81 0.59

Renan Agri-Ohtentions S.A F 0.87 0.81 0.56

Silvius Saatbau Linz A 0.87 0.81 0.75

Willi Bundesversuchswirtschaft Wieselburg A 0.87 0.81 0.62

Capo Probstdorfer Saatzucht A 0.67 0.86 0.86 0.80 0.62

Adam Saatbau Neuhof A 0.64 0.87 0.79 0.63

SE 246/91 2 L.F .S. Edelhof A 0.85 0.79 0.66

Heiduck' Saatbau Neuhof A 0.57 0.93 0.78 0.61

Leopold Probstdorfer Saatzucht A 0.85 0.86 0.78 0.55

SE 266/902 L.F.S. Edelhof A 0.84 0.78 0.52

Almarf lHAR Radzik6w-ZDHAR Smolice PL 0.83 0.77 0.55

Famulus' Saatbau Linz A 0.67 0.80 0.77 0.56

SL 59/81-242 SaatbauLinz A 0.54 0.93 0.77 0.63

Sorbas' Saatzucht Fr. Strohe D 0.58 0.90 0.77 0.65

Josef Probstdorfer Saatzucht A 0.82 0.76 0.64

Regent' Probstdorfer Saatzucht A 0.63 0.82 0.76 0.62

Broms Saatbau Linz A 0.81 0.75 0.54
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SAUDPC REW
Genotype Origin Country

1992 1993 1994 LSM LSM

Hai Hilleshög D 0.54 0.90 0.82 0.75 0.63

LS 3-1-922 Saatzucht Piatti A 0.81 0.75 0.58

p 9102/3.882 Probstdörfer Saatzucht A 0.52 0.92 0.75 0.60

Aron Semundo Saatzucht D 0.80 0.74 0.51

Herzog Saatzucht Breun D 0.47 0.89 0.85 0.74 0.60

Kontrast Semundo Saatzucht D 0.79 0.73 0.52

PA 1484 2 Saatzucht Breun D 0.55 0.83 0.81 0.73 0.58

Ikarus Saatbau Linz A 0.45 0.85 0.87 0.72 0.62

Lindos Saatzucht Fr. Strube D 0.78 0.72 0.59

P 5367.902 Probstdorfer Saatzucht A 0.78 0.72 0.54

SE 203/902 L.F.5. Edelhof A 0.78 0.72 0.51

Atlantis Saatzucht Schweiger D 0.43 0.87 0.82 0.71 0.54

Hubertus Saatbau Linz A 0.52 0.84 0.75 0.70 0.56

Profit Saatzucht Toerring D 0.41 0.87 0.83 0.70 0.60

ST 5072 Saatzucht Streng's Erben D 0.76 0.70 0.50

SE 293/91 2 L.P.S. Edelhof A 0.75 0..69 0.57

Ferdinand Saatzucht Piatti A 0.46 0.80 0.66 0..46

P 2283.892 Probstdörfer Saatzucht A 0.72 0.66 0.56

Alidos Semundo Saatzucht D 0.74 0.65 0.55

Aurus Probstdörfer Saatzucht A 0.67 0.78 0.65 0.57

Citadel' Zelder B.V. NL 0.43 0.81 0.65 0.55

Konsul' W. WeibullAB S 0.49 0.68 0.77 0.65 0.55

Donau' S.A. F1orimond Desprez Veuve et Fils F 0.49 0.73 0.64 0.50

Rektor Saatzachtwirtschaft Firlbeck D 0.39 0.71 0.82 0.64 0.56

Magnus' Saatbau Linz A 0.49 0.69 0.62 0.48

Apollo Saatzucht Breun D 0.41 0.72 0.71 0.61 0.55

Contra Saatzucht Breun D 0.65 0.59 0.43

Mean 0.62 0.86 0.83

!.SD5 0.05 0.. 11 0.10 0.13 3 0.14'

For each investigared genotype the mean value ofSAUDPC of each year ofinvestigation is presented as well as the Least Square Means (15M) cal
culated across all years. For REW only the lSM across 3 years is shown.The genotypes were sorted in order ofdecreasing resistance according tO the
LSM for SAUDPC. (*=local control Iines, 1 =genotypes not registered anymore in Austria,? := gen 0 types which were not registered in Austria after
official trials, 3 =L5D5 for LSM over all three seasons)
Die Reihung wurde abnehmend nach dem L5M für SAUDPC vorgenommen.. (*=Standard, 1 =Sorten, die in Österreich nicht mehr zugelassen sind,
2 = Genotypen, die in Österreich nach offizieller Prüfung nicht registriert wurden, ' =LSD5 für L5M über alle drei Jahre)
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Table 5: Head blighr resistance (SAUDPC) and relative ear weight (REW) data of the investigated spring wheat genotypes
Tabelle 5: Gesamtmittelwerte für die einzelnen Prüfjahre und Least-Square-Mittelwerte (15M) der SAUDPC und des REW über alle Prüfjahre der

untersuchten Sommerweizensorten

SAUDPC REW
Genotype Origin Country

1994 LSM L5M1992 1993

Hope* USDA-BPI Highmore USA 0.82 0.98 0.94 0.95

Kadett W. WeibullAB S 0.76 0.92 0.88 0.79

Lutescens 62* IPSR N orwich Saratov RU 0.75 0.97 0.89 0.87 0.58

Sumey 3* Suzhou Inst, Agricultural Science China 0.99 0.95 0.87 0.69

Frontana" Wheat Experimental Station Bage BRA 0.98 0.94 0.86 0.65

Delos 1 Saatzucht Fr. Strube D 0.70 0.91 0.84 0.60

Hans Bundesversuchswirtschaft Wiese1burg A 0.73 0.89 0.81 0.81 0.62

Michael Saatzucht Bauer D 0.87 0.80 0.53

Favorit Saatzucht Enge1en D 0.87 0.80 0.49

Rubin Kärntner Saatbaugenossenschaft A 0.85 0.78 0.62

Turbo' Saatenring von Rümker D 0.69 0.88 0.78 0.78 0.59

Kärntner Früher Kärntner Saatbaugenossenschaft A 0.84 0.77 0,56

SE 213/912 L.P .S. Edelhof A 0.81 0.74 0.55

Star F. von Lochow-Petkus D 0.56 0.92 0.75 0.74 0.51

Erwin L.P.S. Edelhof A 0.45 0.91 0.83 0.73 0.53

Nandu F. von Lochow-Petkus D 0.56 0.89 0.74 0.73 0.54

W442 Bundesversuchswirtschaft Wiese1burg A 0.80 0.73 0.55

LP 2663.872 F. von Lochow-Petkus D 0.79 0.72 0.56

P 3033.882 $ Prohstdorfer Saatzucht A 0.85 0.72

Mephisto' Saatenring von Rümker D 0.44 0.95 0.75 0.71 0.50

Remus Bayerische Pflanzenzuchtgesellschaft D 0.48 0.87 0.79 0.71 0.46

SE 208/922 L.F.S. Edelhof A 0.78 0.71 0.59
Grandur$ Probstdorfer Saatzucht A 0.49 0.79 0.83 0.70 0.57

SE 229/902 L.P.S. Edelhof A 0.77 0.70 0.49

Signadur' $ Prohstdorfer Saatzucht A 0.48 0.81 0.68 0.50

Brillant' Bundesversuchswirtschaft Wiese1hurg A 0.42 0.79 0.64 0.40

P 8334.902 $ Probstdorfer Saatzucht A 0.71 0.64 0.45

P 3326.902 $ Probstdorfer Saatzucht A 0.75 0.62

Topdur' Probstdorfer Saatzucht A 0.64 0.57 0.39
Bonadurt Probstdorfer Saatzucht A 0.29 0.71 0.69 0.56 0.40

Extradur' Probstdörfer Saatzucht A 0.66 0.66 0.56 0.46
Helidur$ Probstdorfer Saatzucht A 0.25 0.75 0.56 0.45

Astrodur' Probstdorfer Saatzucht A 0.30 0.64 0.64 0.53 0.38
Goldur' $ Probstdorfer Saatzucht A 0.25 0.72 0.52 0.43

Semperdur' Probstdorfer Saatzucht A 0.54 0.41

P 4725.892 $ Probstdorfer Saatzucht A 0.21 0.41 0.37

Mean 0.51 0.84 0.79

LSDS 0.05 0.15 0.10 0.133 0.124

For each investigated genotype the mean value ofSAUDPC ofeach year ofinvestigation is presented as weIl as the Least Square Means (15M) calcu
lated across 3 yeus. For REW only the LSM across 2 years is presented (REW was not determined in 1993). The genotypes were soned in order of
decreasing resistance according to the 15M for SAUDPC. (* = local controllines, $ =T. durum, 1 =genotypes not registered anymore in Austria, 2 =
genotypes which were not registered in Austria after official trials, :3 = 15D5 for 15M over all three seasons, 4 = LSD5 for 15M over 1992 and 1994)
Die Reihung wurde abnehmend nach dem LSM für den SAUDPC vorgenommen. (* =Standard, $ =.T. durum, 1 = Sorten, die in Österreich nicht
mehr zugelassen sind, 2 = Genotypen, die in Österreich nach offizieller Prüfung nicht registriert wurden, 3 = LSDS für 15M über alle Prüfjahre. 4 =
LSD5 für 15M von 1992 und 1994)
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4. Discussion

The incidence ofnatural FHB epidemics on wheat is large

Iy depending on ideal weather conditions (humidity and

ternperature) for infection and the epidemics occur erratic
in time and over locations. For this reason artificial inocu

lation techniques are used for FHB investigations in order

to have an equally distributed infection pressure across the

field trials, Because the success of such inoculation tech

niques also depends on the climate, adverse weather condi

tions can interfere signiflcantly with the field resistance

tesrs. This was the case in 1992. The first week ofthe inocu

lation period in this year was extrernely dry and hot, leading

to a very low infection pressure after inoculation. The second

part of the inoculation period was humid and cooler and

those conditions were more appropriate for infection, For

this reason the resistance ofearlyBowering genotypes was

highly overestimated.. This is especially true for the cultivar

Agron, which was apparently the best winrer wheat geno

type in 1992 (see SAUDPC data in table 4). However, fur

ther investigations showed that Agron IS actually one of the

most susceptible winter wheat cultivars tested (see table 4 in

1994).
The different designs ofthe trials during the three seasons

retlect the progress in inoculation techniques. In 1992 the

replications were nested wirhin the sarne plot (all replica

tions were inoculated on the sarne day) , in 1993 and 1994
the replications were sown with about 2 weeks interval

resulting indifferent flowering dates and henee different

inoculation days ofthe same genotype. In this way the same

genotype was inoculated under varying weather conditions

resulting in a larger variability hetween the resultsofthe rep

lications of each genotype (see increase of L5D5 in 1993
a,nd 1994 as compared to 1992 in table 4 and 5). However,

possible adverse weather conditions at inoculation of one

replication (such as e. g. low temperature during the night)

are partly neutralised by the results ofthe other replications,

resulting in a betterestimation of the genotype's true resis

tance. It was observed that during days with a high solar

radiation the temperature inside the hags rises above 40°C
resulting in a lower infection success. Therefore from 1994

onwards the high humidity, necessary forsuccessful artifi...

cial FHB inoculation, was applied with a computer con

trolled mist irrigation system and thedata from this yearare

considered to be the most reliable.

As theexperimental designs ofthe field trials varied from

year to year, no pooled errar for the variance analysis across
3 years was calculated, and the effects "genotype" and ('year"

were therefore tested against the genotype by year interac

tion mean square. The variance analysis of the parameters

SAUDPC and REW for the investigated winter and spring

wheat nurseries revealed that the factar "year(' was highly

significant and accounted for a major proportion of the
variability.. In the factor "year(' not onIy the effect ofthe year

of investigation is present but also the influence of the iso

lates, the number as weIl as the kind of which was varying

during the three years of field experiments (see table 1). In

this design the influence of the isolates cannot be separated

from the factor "year". Studies of artificial FHB inocula

tions over years have shown highly significant differences

berween average infection severity in different years as well

as significant genotype by year interactions (MESTERHAZY,

1987). For the latter reason it is necessary ro repeat experi

ments over years in order to obtain reliable FHB resistance
results.

Testing the FHB resistance of the registered wheat culti

vars is an important initial step in solving the existing FHB
problem in wheat in Austria, With the identification of the

superior genotypes the average resistance level ofwheat cu1

tivars used in commercial production can be raised signifi

cantly ina short time mainly by avoiding growing very sen
sitive cultivars, In scab prone regions (for instance in areas

with constant high relative air humidity) the cultivation of

head blight tolerant cultivars identified in this study is re

commended.. It was not possible to find gen0 types with a
very high resistance level in the set tested here.. This conclu

sion is also true for the existing Austrian breeding material

investigared so far (to be reported elsewhere). From 1990
onwards foreign wheat genotypes were collected and rested,

identifying a number ofhighly resistant genotypes (BUERST

MAYR et aL, 1996). Most of this material is not adapted to

ourconditions, but they are very useful crossing partners,

the resistance ofwhich is now introgressed in locally adap

ted lines incooperation with the Austrian wheat breeding

industry.

List of abbreviations

A: Ausrria

AUDPC: area under the disease progress curve

BRA: Brazil

eH: Switzerland

DF: degrees offreedom

DON: deoxynivaleno1
F: Franee

FHB: Fusarium head blight

D: Germany
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LSM:
NL:
PL:
REW:
RU:
S:
SAUDPC:

SW:
WW:

ZON:

least square mean
The Netherlands
Poland
relative ear weight
Russian Federation
Sweden
standardised area under the disease progress
curve
spring wheat
winter wheat
zearalenone
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