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Project 1. Forecasting wheat scab based on weather and pathogen monitoring.

1. Wha mgor problem or issue is being resolved and how are you resolving it?

Effective management of scab requires athorough understanding of the relation between weether and
inoculum production, inoculum dispersal, and disease development. This information can be used to
develop disease forecasts, which can be used to assess risks of scab in various regions, for making
decisions about whether and when to use fungicides, and for decisions about marketing and utilizing
grain. Understanding these rdaions will permit cregtion of conditions that permit effective selection for
resstancein thefidd, or for evauation of experimenta fungicides or other control measures.

2. What were the most Sgnificant accomplishments?

There were 2 winter whest research sites near Lafayette, IN. Whest at Ste 1 was drilled into disked
corn residue; wheet at site 2 followed soybeans, but was adjacent to afield with corn residue on the
surface. A Campbell weather station was established at site 1. We monitored production and dispersa
of gpores of the Fusarium graminearum with Burkard volumetric samplers and by recovering spores
washed from wheat heads. The Burkard sampler recovered spores from 2-29 May. No spores were
recovered from 29 May through 8 June, the last day of sampling. There were large daily fluctuationsin
number of airborne spores. On ether Sde of most “peak” days, numbers recovered were very low.
There was one broad peak in mid May when 200-250 spores per 100 cu. m of air were recovered on
each of 3 successive days. Fewer spores were recovered at Ste 2. There was agenerd
correspondence between peaks at the 2 sites, dthough there was alarge peak at Site 1 on day 142
when amost no spores were trapped at site 2. There were severd smal peaks during the first week of
May at Ste 1 when no spores were detected at Site 2. An irrigated nursery was located about 50 m
southeast of the sampler at Ste 1, so some of the peaks at site 1 that occurred when no peaks were
detected a Ste 2 may have been the result of irrigation.

The dternative spore sampling procedure consisted of washing spores from 5 heads collected each day
and plating the washing on amedium sdlective for Fusarium. Head sampling began on day 132 and
continued through day 156. Spores were recovered on most days from days 132 to 145, but were low
from then until the end of sampling on day 156. The day-to-day fluctuationsin spore numbers seenin
the Burkard data were not evident in the head washing data, possibly because viable spores recovered
from heads may have represented spores that had been airborne and lodged on heads over a period of
2 or 3 days, whereas the Burkard samples represented spores only airborne during a 24-hour period.
There was not a consistent association between number of spores recovered from heads and number of
spores trapped by the Burkard samplers. The incidence of blighted heads at Site 1 was 6.4% and at
ste2 was 4.4%. The frequency of visbly scabby kerndsin harvested grain from site 1 was only 2.2%,
suggesting that many scabby kernels were diminated from the grain during harvest. The head washing
data suggest that most heads were exposed to inoculum, yet few showed blight. This suggests that
westher may have been more limiting for infection than for spore production.
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Project 2. Uniform fungicidetrialsto identify safe productsthat are effective against FHB.

1. What mgor problem or issueis being resolved and how are you resolving it?

Scab has become a serious disease of wheat and barley in many areas of the US. Although resistance
will be an important component of a disease management strategy, fungicides may be required to
augment resistance under conditions highly favorable for scab, and may be effective on cultivars that
lack effective resstance.

2. What were the most Sgnificant accomplishments?

Fungicide trids were conducted at the Purdue Agronomy Research Center (ARC) in Tippecanoe
County and at the Southeast Purdue Agricultural Center (SEPAC) in Jennings County, Indianaduring
2000. At each location whegt cultivar Clark was drilled on 7-in. row spacing into disked corn stalks.
Fungicides were applied at flag leaf emergence (Feekes stage 8) and beginning of anthesis (stage 10.51)
a ARC and at early boot (stage 10) and full head emergence (stage 10.5) at SEPAC.

Incidence of Fusarium head blight was low at SEPAC (2.6% in the untreated control) and moderate at
ARC (6.4% in the untreated control). No fungicide trestment at SEPAC reduced head blight incidence
compared to the untreated control. At ARC, Caramba, Stratego, and Folicur, when applied at stage
10.51, reduced head blight incidence significantly (incidence = 2.7, 4.0, and 3.3%, respectively). These
3 trestments, even though applied later than is normal for leaf disease control, reduced the severity of
powdery mildew, leaf rust, and Stagonospora leaf blotch compared to the untreated control. Four
treatments at ARC reduced the percentage of scabby kernels compared to the untreated control.
Among these was a Corndl|l biologicd materid that did not reduce the incidence of head blight. Five
treatments al so reduced the level of DON in grain, three of which were among those that reduced
incidence of scabby kernels. At SEPAC, DON levels were generdly lower than those at ARC (0.5
versus 2.6 ppm in the untreated controls), and no treatment had less DON than the untreated control.
Severd treatments, however, had sgnificantly greater levels of DON than the untreated control. These
were mogtly trestments that included a strobilurin fungicide. The correlation between visbly scabby
kernelsand DON levd, calculated on a plot bass for the ARC experiment, was sgnificant, but low
(R=0.41). Yieldsat SEPAC were high (81-94 buw/A), but those at ARC were average (45-63 bu/A).
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Project 3: New sources of resistanceto FHB in whedt.

1. Wha mgor problem or issue is being resolved and how are you resolving it?

Scab has become a serious disease of wheat and barley in many areas of the US. Resigtant cultivars
will be an important component of an integrated disease management srategy. Most wheat breeding
programs are utilizing resstance from Sumai 3 or the closdly related cultivar Ning 7840. Both are soring
wheets from China. While this resstance appears to be the best available, and reasonably effective, it
does not totaly prevent disease development. Tota reliance on this one source of resstanceisadso a
concern. If any of the Fusarium species capable of causing scab were to adapt to this resistance,
millions of acres of wheat could become vulnerable to the disease. This project is designed to find other
sources of resistance to scab, with two objectives: to provide genetic diversity for resstance and to
enhance the degree of resstance conferred by the Sumai 3 source of resistance.

2. What were the most Sgnificant accomplishments?

We sdected severd lines from accessonsin the USDA wheat germ plasm collection for resstance to
F. graminearum. The origina accessions were heterogeneous for reaction, but by repeated cycles of
inoculation and selection, we developed lines with a high degree and consstent expression of Type |
resstance. We crossed these to susceptible cultivars, to Sumai 3 or Ning 7840, and to each other.
During the fdl greenhouse cycle of 2000, we devoted most effort to making further crosses for genetic
studies. During the spring of 2001, we eva uated progeny from severa test cross and backcross
populations. The Korean winter whest cultivar Chokwang has shown a high degree of resstanceto F.
graminearum. We evduated Type Il resistance in F1 progeny of Clark x Chokwang backcrossed to
each parent and of atest crossto Norm. Distributions of the backcross to Clark and of the test cross
to Norm were trimoda but were not consistent with amodel of 2 dominant genes for resstancein
Chokwang. None of the progeny of the backcross to Chokwang were fully susceptible, but 62% fell
into an intermediate category, which aso argues againgt a 2 dominant gene moddl. The backcrossto
Clark and the test cross to Norm gave rise to resistant progeny, indicating that this resistance can be
transferred into a susceptible cultivar by conventional backcrossing.

Severd new sources of resistance were intercrossed, followed by atest cross to the susceptible cultivar
Clark. The range of segregation in each of these crosses suggests that the genes for resstancein
Mentana and PaulaVZ 434 differ from thosein Sumai 3. CIMMYT 211, Futai 8944, and Y5418
probably share at least one resi stance gene with Sumai 3.

Genes for resistance do not appear to be completely dominant. For example, when the F1 of Futai
8944 x Norm was backcrossed to Futai 8944, progeny ranged from highly resistant to moderately
susceptible. Likewise, when the F1 of Futai 8944 x Paula'VZ 434 was backcrossed to Futai 8944,
progeny ranged from highly resistant to moderately susceptible. When the F1 of Futal 8944 x Sumai 3
(or Ning 7840) was backcrossed to Futal 3, al progeny were resstant or moderately resistant, further
suggesting that Futai 8944 has one or more genes in common with Sumai 3.
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