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Introduction

Investigations on Fusarium head blight (FHB) in wheat arc gaining importance throughout the
world. This can be attributed to the fact that Fusarium species not only cause yield losses, but
also produce mycotoxins in infected plant tissues, the accumulation of which makes the grain
unsuitable for both human and animal consumption (Larsen ef al. 2004).

Nowadays spring genotypes of Far Eastern origin are considered to have the best resistance,
so these are generally used as basic material in studies on the genetic background of
resistance. Several types of resistance have been described in wheat on the basis of the plant’s
defence mechanisms (Mesterhdzy et al. 1999), but in most cases genetic analysis is focussed
on Type II resistance, i.e. resistance to the spread of the fungus within the spike, since the use
of point inoculation allows it to be examined separately from Type I resistance, which
prevents the penetration of the fungus into the spike tissue. (Schroeder and Christensen 1963).
The other method used to investigate FHB resistance is spray inoculation (Buerstmayr ef al.
2003, Schmolke ef al. 2005), but the infection data only allow conclusions to be drawn on
field resistance, i.e. on the joint effect of the two main types of resistance (Miedaner et al.
2003). Although this inoculation method is used less frequently in the phenotypic analyses
required for genetic research, its role should not be underestimated. The present experiments
involved the genetic analysis of field resistance in the moderately resistant Chinese line
Ning8331 and the moderately susceptible variety Martonvdsdri 17.

Materials and methods
Field resistance trial

A population of 228 Fs-derived recombinant inbred lines (RILs) from the wheat cross
Ning833 I/Martonvdséri 17 was used in the examinations. The parents and the RILs were
sown in Martonvasar in three experimental years. As each line flowered, the heads were
sprayed with Fusarium culmorum spore suspension (for multiplication method, sce
Buerstmayr ef al. 2000) on three occasions, at two-day intervals. High humidity was ensured
during the trial by a mist irrigation system. Fusarium head blight symptoms were evaluated on
the spikelets 26 days after inoculation (except in 2003). In July ten ears/RIL were harvested
and threshed. The degree of kernel infection was determined and the resulting yield loss was
analysed on the basis of changes in the kernel weight per head, test weight and thousand
kernel weights.

Microsatellite analysis

DNA extraction and PCR amplification were carried out in Tulln, and fragment analysis in
both Tulln and Martonvasar, as described by Buerstmayr ef al. (2002). A total of 150
microsatellite markers were tested for polymorphism between the parental DNAs, and the
DNA of the RILs has so far been tested using 63 primer pairs, evenly distributed over the
wheat chromosomes (Rdder ef al. 1998).
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Statistical analysis

Correlation analysis and simple regression analysis were used to calculate correlation
coefficients between pairs of experiments and coefficients of determination (R?) for the
markers. Both were performed using Microsoft Excel. Two years of data were available for all
the phenotypic traits studied in the experiment, and these were averaged for use in the
analyses.

Results and discussion

In the course of the laboratory analysis special emphasis was placed on the analysis of loci on
chromosomes 3B and SA, since the vast majority of research on the genetics of FHB
resistance, particularly the testing of genotypes of Sumai3 origin, has suggested that these are
the main carriers of resistance genes (Buerstmayr et al. 2003).

Table 1 lists the markers that gave the closest correlations, or were found to correlate with
several traits. As expected, loci on the short arm of chromosome 3B were found to be most
closely related to FHB resistance, while chromosome 5A was only found to have a minor
effect. A substantial gene effect was also observed on the short arm of chromosome 2B, in
agreement with the findings of Chen ef al. (2003) in connection with Type 11 FHB resistance.
The phenotypic studies, carried out over several years, confirmed earlier results (Puskas ef al.
2002) showing an effect contributing to field resistance, linked to the Gwm169 marker on
chromosome 6A. However, the linkage was far weaker than for the gene effects on
chromosomes 3B and 2B. Other minor effects for several traits were identified on
chromosomes 5B and 6D. One product of the Gwm614 marker, with smaller fragment size,
exhibited a correlation with yield loss parameters, but its chromosomal location has not yet
been determined. In addition, minor effects were demonstrated on chromosomes 4B and 7A
for resistance to spike infection, on 2D for kernel infection, and on 1D, 2D, 3A and 6B for
various components of yield loss. All the effects listed here were derived from the Ning8331
parent.

Table 1. Coefficients of determination (R?) and P values for the SSR markers shown by the
analysis to be most closely associated with FHB resistance traits in the
Ning833 1/Martonvdsdri 17 population

Chromosome ~ Marker  Resistance against R? (%) P

3B Gwmd93  spike infection 6.5 1.4x10™
kernel infection 14.7 2.7x107

Gwm389  loss in kernel weight/head 14.7 6.0x107

loss in test weight 15.1 3.8x10°

loss in thousand kernel weight 17.7 7.2x10°¢

2B Gwm429  kernel infection 8.3 1.9x107

loss in test weight 9.7 1.0x10°

Gwm257  loss in kernel weight/head 14.0 4.3x10*

loss in thousand kernel weight 8.9 4.9x107
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6A Gwml69  spike infection 2.8 1.1x107
kernel infection 6.5 6.1x10"

loss in kernel weight/head 7.2 3.8x10°

loss in test weight 4.6 2.2x1072

loss in thousand kernel weight 7.1 4.0x107

6D Gwm325  spike infection 2.6 2.0x107
kernel infection 4.8 5.2x107

loss in kernel weight/head 4.4 3.3x107

loss in test weight 4.5 3.0x107

5A Gwml154  kernel infection 3.4 1.8x107
Gwm304  loss in kernel weight/head 6.3 1.4x107

loss in test weight 4.4 3.8x107

loss in thousand kernel weight 4.8 3.0x107

5B Gwm604  kernel infection 2.6 4.6x107
loss in kernel weight/head 4.5 3.3x107

loss in test weight 6.1 1.2x107

loss in thousand kernel weight 7.0 7.4x10°

For some phenotypic traits, minor effects linked to resistance could also be demonstrated from
the more susceptible parental genotype, Martonvdsdri 17. Linkage was observed between
milder spike infection and marker Gwm186 (chromosome 5A), kernel infection and marker

Gwm793, and lower yield loss and markers at the end of the long arm of chromosome 2B.
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