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Accomplishments and Results by Objective:
A. Objectives:

1. Make crosses with PNW varieties and Fusarium tolerant material from Australia and
CIMMYT-Turkey . Cross PNW varieties with Fusarium tolerant Australian and Turkish
material. We made have advanced backcross populations between Sunco and Gluyas with
Masami, MDM, and others and, in the winter of 2009, will evaluate progeny for resistance to
Fursarium Crown Rot in the Greenhouse using the seedling screening method described below.
We crossed PNW cultivars and breeding lines to resistance sources in the first CIMMYT
International Root Disease Nursery which we received from Julie Nicols in Fall 2007.
Approximately 150 crosses were made and are being backcrossed to PNW breeding lines in
20009.

2. Develop and test greenhouse screening techniques. For phenotyping and selecting
resistant/tolerant progeny, it is crucial that we have a reproducible, consistent, and reliable
seedling screening technique. The following methods were be evalauted 1) applying millet seed
inoculum adjacent to seedlings growing in peat-sand mix; 2) coating seeds with macrospores of
Fusarium and planting; 3) inoculating leaf sheaths with a drop of macroconidia; 4) applying
macroconidia mixed with 1% agar at the base of a seedling surrounded by a straw to hold the
inoculum in, an adaptation of a method used to inoculate for strawbreaker foot rot. These
optimization experiments, using replicated block designs with 10-20 plants per rep, were
conducted during the winter and spring of 2009 in growth chambers in the at the WSU Plant
Growth Facility. Four cultivars with previously known reactions to Fusarium Crown Rot were
rated. . The Australian cultivars ‘2-49” and *Sunco’ were considered to be resistant while the
PNW hard spring wheat ‘Macon’ and the Australian cultivar ‘Seri’ were susceptible. Three
rating disease rating scales were evaluated for each inoculum method and cultivar combination
Previously PNW Fusarium isolate No. 4 had been determined to cause the most disease so this
was applied to seedlings using three inoculation methods. The results indicated that the most
pathogenic methods were the Seed dip with lots of dead plants. The inoculated millet and the
agar straw methods also caused disease. The best rating system was to rate the first seedling leaf
sheath on a 0-4 or on a 1-10 scale. The Agar straw method seemed to separate out the known
cultivars most reliably. This method was then used during for two experiments in the summer of
2008 to evaluate lines in the Sunco/Macon mapping population in order to identify the number
and locations of genes influencing seedling resistance to Fusarium in that population. We plan



to use the seedling screening method to select for resistance in the backcross populations with
Sunco and Gluyas described above.

3. Develop outside sand bed screening method. In the field, symptoms of Fusarium Crown
Rot are not observed until the adult plant stage so a terrace bed screening system was constructed
to mimic field symptoms on adult plants. This method will be used as a complement to seedling
screening. We constructed a terrace bed between two greenhouses on Grimes Way at WSU, and
planted an experiment to evaluate the main hard wheat cultivars grown in Washington. The
Sunco/Macon mapping population was planted in the spring of 2008.

This method uses cylinders with the bottoms
open, so the roots can grow out and into the sand. Table 1. Results of Terrace Bed evaluation
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(6). In conclusion, we will take more precautions to minimize disease in the un-inoculated
treatments and we will increase the number of replications evaluated. In the fall of 2008, we
planted a similar trial using just one isolate, plus an un-inoculated control treatment to evaluate
60 named cultivars currently being tested in the WA state variety trials.



4. Develop Fusarium field nursery with inoculated plots at Lind. We will establish
inoculated field plots in naturally infected fields at Lind in order to evaluate the resistance
during a complete growing season. A Fusarium trial was conducted at Lind on annual crop
ground using spring wheat, planted in March 2008. We used the methods of Richard Smiley (as
well as Dr. Smiley and his tractor) to set up a Fusarium nursery at Lind WA at the WSU Dryland
Research Station. Millet seed inoculum of 5 isolates of F. pseudograminearum was produced in
the lab, dried and mixed together. Fusarium colonized millet seed was applied at the time of
seeding right above the seed. Side by side plots inoculated and un-inoculated plots were
established with four replications. Stems were sampled at harvest are currently being evaluated
by Grant Poole..

5. Phenotype crosses with greenhouse and sand bed, test best candidates in the field
nursery. The field screening method described above was also used to evaluate synthetic
wheat germplasm from CIMMYT but emergence was poor. This trial will be repeated in
2009. Plants will be evaluated for spread of the root lesions, white heads, and for yield and test
weight. The best plants will be inter-mated to combine resistance genes.

C. Cooperation/Coordination: Dr. Kim Campbell provided the plant breeding and genetics
expertise. Dr. Tim Paulitz provided the pathology expertise. They are co-supervising a PhD
student, Grant Poole, who is working on this project, partially funded from a collaboration with
Julie Nicol of CIMMYT in Turkey. Dr. Richard Smiley has provided Fusarium isolates, and
expertise in the greenhouse, sand bed, and Fusarium nursery implementation. Many of our
current PNW varieties are also being evaluated in his Fusarium nursery. Technical assistance
was supplied by Chris Hoagland and Allison Thompson.
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