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ABSTRACT

Several microbial strains belonging to different taxa, isolated from various parts of the world,
have been shown to have the ability to antagonize Fusarium graminearum to different extents
under various conditions. Some of these microbial strains are being developed as biological
control agents (BCAs) for control of FHB. Different BCAs have different mechanisms of
antagonizing FHB, such an enzymes, antibiotics, parasitism, and/or competition for nutrients.
We have studied four different Bacillus sp. strains that show promise for use as BCAs to
control FHB. All these strains seem to belong to a phylogenetic group designated as the
Bacillus subtilis group (group Il). Among the many antibiotics that B. subtilis and its relatives
are known to make are cyclic lipopeptides such as iturin. If one or more iturin-like antibiotics
are needed for these bacterial strains to control FHB, it is important that a growth medium be
used for culturing the BCAs that encourages production of such antibiotics. In previous stud-
ies, we have usually grown the four BCAs in potato-dextrose broth (PDB), which may not have
been an optimal growth medium for production of iturin-like antibiotics. Other researchers
working with B. subtilis have found that dextrose (glucose) is not an optimal carbon source for
iturin production, and that the nitrogen source in the growth medium also has a large influence
on the amount of iturin produced. All four of our BCAs grew well in a defined growth medium
previously described in the literature that may stimulate antibiotic production of our BCAs
more than does PDB. The defined medium contains mannitol as a carbon source, and
glutamic acid as a nitrogen source, along with inorganic salts. We have conducted studies
with both the broth and agar-solidified form of this medium, finding that the bacteria grow well
in both. Plate assays were conducted to test the ability of the BCAs to antagonize F.
graminearum on the agar-solidified form of this growth medium. Antagonism against the
fungus was apparent, suggesting that antibiotic was being produced in the medium. Presence
of iturin in the growth medium will be tested for chromatographically, and compared to amounts
produced in PDB. In addition, greenhouse groundbed trials will compare the effect that BCA
cells grown in the defined broth medium have upon wheat challenged with FHB, to the effect
that BCA cells grown in PDB have upon wheat challenged with FHB. In uniform field trials to
compare the ability of different microbial BCAs to control FHB, it should be recognized that
different microbial BCAs can have different mechanisms of antagonism, and that different
growth media may promote these mechanisms to varying degrees. Formulation and optimiza-
tion of growth media for commercial production and application of BCAs to control FHB
should also bear this in mind.
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ABSTRACT

For the last several years, our laboratory has been working with four endospore-forming bacte-
rial strains (designated as 1B-A, 1B-C, 1B-E, and 1D-3) isolated from South Dakota wheat
foliage and residue that can antagonize Fusarium graminearum in laboratory plate assays
and in greenhouse and field plot trials. We have attempted to identify these bacterial strains
by different techniques, with different identification methods resulting in different genus affilia-
tions for the strains. In previous work, analysis of membrane fatty acid methyl esters (FAME
analysis) indicated that strains 1B-A and 1D-3 were Bacillus lentimorbus, and that strains 1B-
E and 1B-C were Bacillus subtilis. Sequence analysis showed that all four strains had identi-
cal sequences in the first 500 base pairs of their 16S rDNA genes, and all were most closely
related to Bacillus amyloliquefaciens with less but significant relatedness to Bacillus
atrophaeus. The strains differed in the total number and amount of antibiotic compounds
produced, and their growth curves in potato dextrose broth also differed. In the work pre-
sented here, colonial morphology, microscopic appearance, and 20 different phenotypic traits
were evaluated and used to arrive at suggested identities for the strains. Strains 1B-A and
1B-C had similar colonial morphology, with a shiny and wrinkled appearance, whereas colo-
nies of strain 1B-E were shiny but not wrinkled, and colonies of strain 1D-3 were a dull color
with bumps instead of wrinkles. All strains had oval endospores which did not cause swelling
of the sporangium. Results of 20 different phenotypic tests suggested that all four strains were
most closely related to Bacillus firmus. These attempts to identify the four strains strongly
suggest that they are tied to a phylogenetically and phenetically coherent B. subtilis group
(group II). However, the four strains may all belong to a previously uncharacterized taxon with
relatedness to B. amyloliquefaciens and B. atrophaeus, taxa which were split out of the old
Bacillus subtilis taxon. There is a good amount known about the antibiotics produced by
members of the B. subtilis group (group Il). Among the many antibiotics that are known to be
produced by B. subtilis and its relatives are cyclic lipopeptides such as iturin. We are hypoth-
esizing that one or more cyclic lipopeptides such as iturin are responsible for a significant
amount of the biological control these bacterial strains exert against F. graminearum, and we
are presently engaged in experiments to test this hypothesis.
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ABSTRACT

JAU 6476 (tested under the code AMS 21619) is a novel broad-spectrum fungicide belonging
to the new chemical class of triazolinthione discovered and developed worldwide by Bayer
CropScience. The common name for this molecule is prothioconazole. JAU 6476 is a sys-
temic fungicide showing excellent efficacy against a broad range of diseases in different
crops, including wheat, barley, peanuts, canola, etc. In cereal crops, JAU 6476 provides
excellent activity against most major diseases, including Fusarium head blight (Fusarium
spp.), leaf blotch diseases (Septoria tritici, Leptosphaeria nodorum, Pyrenophora spp.,
Rhychosporium secalis), rust (Puccinia spp.), powdery mildew (Erysiphe graminis) and
eyespot (Pseudocercosporella herptrichoides). Trial results indicate that JAU 6476 is more
effective than currently tested products for the reduction of deoxynivalenol (DON), a mycotoxin
caused by Fusarium graminearum. JAU 6476 applications provide outstanding cereal dis-
ease control along with excellent crop safety to ensure high quality yields.
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OBJECTIVES

The objectives of this study were to compare control of Fusarium head blight and leaf dis-
eases of winter wheat with the application of different fungicides and combinations of fungi-
cides.

INTRODUCTION

Winter wheat cultivars grown in western Canada are susceptible to most leaf diseases and
Fusarium head blight (FHB). These diseases can cause losses in yield and quality, which
affects producers and end-users of the grain. Winter wheat producers routinely apply a fungi-
cide treatment for control of leaf diseases, but not for FHB control. Few fungicides are regis-
tered for FHB control. Those that are registered require different application times for control
of FHB compared to leaf diseases. Timing of fungicide application for FHB control is critical
due to the specific period of host susceptibility. Producers are interested in the efficacy of
fungicides for FHB control, and have questioned whether delaying fungicide applications to
control FHB would compromise their ability to control leaf diseases.

MATERIALS AND METHODS

Trials were conducted at one location in 1999 (Carman, Manitoba), and two locations (Carman
and Winnipeg, Manitoba) in 2000, 2001 and 2002. In 1999 ten cultivars (only cultivar means
will be reported) and eight treatments (Table 1) were evaluated in a split-plot, four replicate
trial. Treatment was the main plot effect and cultivar was the sub plot effect. In 2000, 2001 and
2002 trials with the same treatments were conducted on a single winter wheat cultivar, “CDC
Falcon”, at Carman and Winnipeg, MB.

Where appropriate fungicide treatments were based on label recommendations for FHB
control. Tilt was applied at the boot stage for control of leaf diseases since there is no label
recommendation for FHB control. Bravo and Folicur were applied according label instructions
for FHB control. In the Bravo x 2 treatment the first application was made at the recommended
time for FHB control and the second application was made two weeks later. All fungicide
treatments preceded FHB inoculation by at least three days.

All plots except for the un-inoculated control were inoculated with a macroconidial suspension
of Fusarium graminearum at anthesis and four days after the first inoculation. Mist irrigation
was applied for 5 min./h for 12 h after each inoculation. Eighteen to twenty-one days after
inoculation, 50 spikes/plot were collected from all plots for evaluation of FHB reaction. The
number of infected spikes was determined. Of the infected spikes, the percentage of infected
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spikelets was determined. From this the FHB index was calculated as (% infected spikes x %
infected spikelets)/100.

Percent leaf area affected by leaf spot diseases and leaf rust was evaluated visually on the
flag leaf on a per plot basis in 1999. In 2000-2002, leaf area affected by disease was deter-
mined by collecting 20 flag leaves and 20 penultimate leaves per plot and evaluating percent
disease through digital imaging technology.

Plot yield was measured at maturity.

Table 1: Treatments and timing of treatment application to field trials conducted in 1999, 2000,
2001 and 2002. FHB inoculum was applied to al plots treated with fungicides.

Treatmentsand Time of Application
Un- inoculated control
FHB inoculated control - Anthesis+ 4 days later
Tilt - Boot stage
Bravo- Heading
Folicur - Heading
Bravo x 2 - Heading + 2 weeks | ater
Tilt (Boot Stage) + Bravo- Heading
Tilt (Boot Stage) + Folicur - Heading

RESULTS AND DISCUSSION

1999

Disease levels were high in 1999. Cultivars differed in susceptibility to FHB, leaf rust and leaf
spot (data not reported). The FHB index was higher than the un-inoculated check in all fungi-
cide treated plots (Figure 1a). Treatment with either Bravo or Folicur reduced the FHB Index
relative to the inoculated check. Plots treated only with Tilt did not differ in FHB Index com-
pared to the inoculated check. Treatments which included Tilt provided the best control of leaf
spot diseases (Figure 1b) and leaf rust (Figure 1c). All fungicides increased yield relative to
the untreated checks (Figure 1d). The highest yields were obtained with plots treated with Tilt
or combinations of Tilt+Bravo and Tilt+Folicur. Yield was highly negatively correlated with
%leaf spot (-0.98) and %leaf rust (-0.90), but was not significantly correlated with FHB Index
(0.20).

2000-01

Disease levels in trials conducted in 2000 and 2001 were low at both locations. Significant
differences in yield and FHB Index were observed at Winnipeg in 2001, while significant
differences in leaf spot were observed at both locations in 2000. Folicur and Bravo provided
similar levels of FHB control. All fungicide treatments reduced leaf spot relative to the un-
treated control. Fungicide treatments did not provide a significant yield advantage compared
to the untreated checks.
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2002

FHB levels were high at both locations in 2002. Leaf disease data has yet to be analysed. At
Winnipeg all treatments had higher levels of FHB than the un-inoculated control (FHB Index
=7). The FHB Index of the inoculated control was 41. Folicur (FHB Index = 29) and Bravo
(FHB Index = 26.5) significantly reduced the FHB Index relative to the inoculated control and
were not statistically different from each other. Other treatments were not significantly different
from the inoculated control. In Carman, the FHB Index of the fungicide treatments did not differ
significantly from the inoculated check (FHB Index = 26). There were no significant differ-
ences for yield.

The results from these trials show that even when plots are inoculated and mist irrigation is
applied to increase humidity it is difficult to get consistently high levels of FHB on winter wheat
in Manitoba. Lower June temperatures (data not shown) in 2000 and 2001 relative to 1999
appeared to be the main reason for lower disease incidence. Disease forecasts would be
beneficial in this situation.

Under high disease pressure fungicide treatments with either Bravo or Folicur reduced FHB
index. However, the FHB Index of these treatments was still high relative to the un-inoculated
control. When either leaf rust or leaf spotting diseases were present, treatments with Tilt and
to a lesser extent, Folicur reduced these diseases. Under low disease pressure, fungicide
treatments provided little advantage. Overall, there was no association between yield and
FHB Index. Leaf diseases appeared to be the main cause of yield differences observed.

CONCLUSIONS

Under high disease pressure fungicide treatments reduced both FHB and leaf diseases. Yield
differences were primarily associated with differences in leaf disease control. Tilt provided the
best control of leaf diseases. Folicur applied at heading provided some level of leaf disease
control. Folicur and Bravo appear to provide similar levels of FHB control. Weather condi-
tions during flowering of winter wheat are often not conducive the FHB development. Disease
forecasts would be useful to determine whether fungicide application is necessary in winter
wheat.
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ABSTRACT

Gibberella zeae (anamorph Fusarium graminearum) is the major causal organism of
Fusarium head blight (FHB) on wheat and barley. Wheat is generally most susceptible to
infection at anthesis due to exposed anthers being an important site of infection. Application
of a Crytococcus strain, OH 182.9, originally isolated from wheat anthers in Wooster, Ohio has
reduced disease severity by 56% and increased the 100-kernel weight by as much as 100%
in field trials. The goal of this research was to determine the ability of OH 182.9 to survive and
possibly reproduce on the anthers in the field. Heads of the soft red winter wheat cultivar
Freedom were marked to distinguish those that had extruded anthers and those that had no
visible anthers. Cells of the yeast antagonist were produced and harvested after a 48-hour
growth in a semi-defined liquid medium at 25°C in 250 rpm and applied (1x107colony forming
units (CFU)/ml) to thoroughly wet the wheat heads. Non-antagonist/buffer treated plants served
as controls. Pathogen inoculum consisted of F. graminearum colonized corn kernels scat-
tered throughout the plots 3 weeks prior to flowering. Plots were under mist irrigation twice
daily throughout anthesis and early grain development growth stages. Anthers were collected
for up to 10 days after applying yeast antagonists and CFU per 100 anthers in 0.5 ml buffer
were determined. Initial OH 182.9 populations on anthers, at day 0, were 2.6x10* CFU/ml. OH
182.9 population increased to 2.1x10% CFU/mI (80 times) by 6 days after applying the cell
suspension. The yeast population was 2.2 x10°¢ by 10 days after application. The population
levels were significantly (P<0.05) greater than those on the control plants on the heads with
exposed anthers and heads with no visible anthers at 6,8,10 days and 8 days, respectively
after inoculation. There was no significant difference in disease severity between OH182.9
treated and untreated plants. This one season test will be repeated in 2003 to further deter-
mine the population dynamics of OH182.9 on wheat floral structures.
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ABSTRACT

The frequency and severity of Fusarium head blight (FHB) on wheat have been on increase during
the past decade in Uruguay. Given low level of resistance in the commercial cultivars, chemical
control of the disease is widely adopted. The application of Folicur 430 SC (tebuconazol, 432 g/l) or
Caramba (metconazol, 90 g/l) at the rate of 450 cc/ha and 1000 cc/ha, respectively, is recom-
mended at the beginning of flowering. In order to increase the efficiency of fungicide application,
variations in the spray nozzles and angles were tried.

The treatments, two fungicides (Folicur and Caramba), two types of spray nozzles (hollow cone
spray tips, ConeJet, and twin even flat spray tips, TwinJet, mounted at 0° and 30° angle on the bar),
and two application times (beginning of flowering, Zadoks 61 and mid flowering, Zadoks 65), were
combined in a factorial design with complete blocks replicated four times. All treatments were
applied with a CO, backpack type sprayer. Grain yield, test weight, thousand kernel weight, visual
disease note on a 1-5/1-5 scale, incidence (percentage of diseased spikes) and percentage of
scabby grains were evaluated (Table 1).

The results show that overall Caramba gave better control of the FHB than Folicur. In general, the
early control of the disease at Z61 was superior to FHB control in Z65. The utilization of TwinJet
improved the spike coverage significantly thereby, resulting in better visual score of infection. How-
ever, spike infection in the field and grain infection evaluated after harvest demonstrated these
differences more clearly in the case of Folicur than Caramba. Although some advantage in using the
TwinJet at an angle of 30° on the bar was observed, these results need further testing and confirma-
tion. In spite of the fact that grain yield, test weight and thousand kernel weights were affected by
moderate infection of foliar diseases, the utilization of Caramba early on and especially using
TwinJet spray nozzles gave significantly higher grain yield compared to other treatments.

Table 1. Effect of chemica contral trestments on FHB infection and grain yield.

Treatments Fusarium infection (%) Grain yield TKW Test weight
Application Spray Degree/ Visual

Time Fungicide | nozzle |vertical| score spike grain kg/ha g kg/hl
Z-61 Caramba Twin Q° 22 e 37e 7 2415a 27.1ab 80.2a
Z-61 Caramba Cone Q° 25 de 39cde 7.8 2474a 28.1a 79.6ab
Z-61 Caramba Twin 30° 15 f 38de 7.3 2083ab 26.8ab 79.6ab
Z-65 Caramba Twin 0° 28 cd 37e 6 1599bc 24.9b 79.5ab
Z-65 Caramba Cone Q° 28 cd 41cde 6.9 1863bc 25.7ab 78.5bc
Z-65 Caramba Twin 30° 15 f 36e 5.6 2012ab 27.1ab 79.5ab
Z-61 Folicur Twin 0° 25 de 55hc 8.8 1820bc 26.2ab 78.2bc
Z-61 Folicur Cone Q° 35b 53bcd 9.6 1759bc 24.4bc 77.6cd
Z-61 Folicur Twin 30° 35b 55bc 10.4 1767bc 24.8b 78.6abc
Z-65 Folicur Twin Q° 35b 49bcde 9.4 1644bc 24.3bc 77.0cd
Z-65 Folicur Cone Q° 32 bc 64ab 6.8 1691bc 24.4bc 77.3cd
Z-65 Folicur Twin 30° 35b 52bcd 7.2 2045ab 26.4ab 78.6abc

Check without fungicide 52 a 78a 10 1415c 21.5¢ 76.4d

Chemical and Biological Control
62



2002 National Fusarium Head Blight Forum Proceedings
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INTRODUCTION AND OBJECTIVES

In a state such as South Dakota, wheat fields are typically very large and with 2.5 M acres of
wheat and another 400,000 acres of barley, the only practical means of applying fungicide is
from the air. As such it is critical to identify methods whereby applicators and producers can
optimize the application for efficacy and cost effectiveness. These trials were intended to take
initial steps in accomplishing those goals.

MATERIALS AND METHODS

The trial was conducted on August 28, 2002 in collaboration with MJ Aviation, Inc. at Letcher,
SD. Treatments, listed in Table 1 were a comparison of three different brands of nozzles with
varying combinations of modifications. Each treatment was repeated three times. Airplanes
were loaded with water and fluorescent rhodamine dye blended with a pink foam marker dye.

Table 1: Treatment list of nozzle and spray configurations for aerial coverage trial.

e Gea neme  Nome | Neme ' Db Che Sgemm g A
16, Brass 130, 130,
1 5 Lund % None 19, No o 60 304 0
2 5 cp 7 Straight 5 No  Teet 60 20 128, 128,
Stream 14,’ 124
150 16, 129, 129
3 5 cP 7 Defion 18, No e 60 20 o
30 18, 125,128
4 5 cP 7 e 18, No  Teek 60’ 20 D
Accu-Flow 3/32 16, 127, 127
5 5 0.028 r Restrictor 1, Noo Teet 35 40# 122
. . Accu-Flow w 332 e Temt s a0 128, 123,
0.028 Restrictor 18’, 126
Accu-Flow 1/8 Black 18, 128, 131
7 5 0.028 v Restrictor W, Nolntema 3 30# 131
I T T
9 5 Accu-Flow 7 3/32 ;i 6 Teelt 35 304 125, 125,
0.028 Restrictor ) 125
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Measurements were taken of spray pattern deposition on a string line and measurement of
drift on a string line suspended from an 18 m high drift tower positioned at 46 m from the
center of the spray swath, perpendicular to the prevailing wind. Measurements were also taken
for droplet patterns on water sensitive and chrome coat papers. The rhodamine dye was used
for measurements on the string line tests and the pink foam marker dye was used for droplet
deposition on the chrome coat paper.

Treatment one was applied with an Air Tractor AT-402B Turbo with nozzles spaces every 14 in.
and treatments two through nine were applied with an Air Tractor AT-401B radial engine with
nozzles spaces every 7 or 14 in. across the boom.

String line patter and drift tower data were read and analyzed by String Analysis/Graphics
(WRK) and water sensitive and chromecoat paper data was analyzed by Dropletscan (WRK
and DSI). Additional analysis was complied in Excel (Microsoft).

RESULTS AND DISCUSSION

This trial was initially planned for May, but excessive winds through the month prevented
completion of the trial at that time. During the period of the August trial, the wind speed ranged
from two to nine mph and no deposition was measured on the drift tower string line.

One of the most serious problems encountered with aerial application has been incomplete
coverage of the head. One side of the head may receive reasonable coverage while the
opposite side may receive no product. In an earlier trial (Draper, unpublished) CP nozzles
were compared with hollow cones at five or ten gallons of water delivered. In that trial, CP
nozzles gave poor performance for droplet uniformity and head coverage, but increasing the
gallons delivered helped offset the coverage deficiency. Nonetheless, CP nozzles are pre-
ferred by aerial applicators in South Dakota because they work well for herbicide applications.
If we are to improve fungicide application by air, we must identify a preferred configuration for
optimized coverage. CP nozzles were retained in this study because of their common usage,
Lund nozzles were in place on one of the cooperators airplanes, and the Accu-Flow nozzles
(Bishop Equipment, Inc.) were tested because of their use in orchards and that they are noted
for good patterns with little drift.

No nozzles tested in this trial overcame the problem of poor deposition on the back of the
head.

All Accu-Flow nozzle configurations deposited a slightly narrower swath with less off target
movement than the CP or Lund nozzles.

All Accu-Flow nozzle configurations deposited a more uniform droplet pattern than the Lund or
CP nozzle configurations.

Additional treatments will be competed in the coming year, looking at different orifice size and
other nozzles designed to produce small droplet size with minimal drift.
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INTRODUCTION AND OBJECTIVES

Biological control agents (BCASs) have several advantages in the suppression of Fusarium
head blight (FHB or scab). When organic crops are grown, fungicide options are not available
and crops such as barley are susceptible over a long period of time following head emergence
and before maturity. As such, biological control has a good fit for FHB management under
those conditions.

The objectives to this study were to evaluate the efficacy of various BCAs relative to the stan-
dard fungicide comparisons for the suppression of Fusarium head blight on wheat and barley.

MATERIALS AND METHODS

‘Robust’ barley was planted in a randomized complete block design with six replications and
‘Oxen’ and ‘Ingot’ hard red spring wheat were planted in a factorial randomized complete block
design with six replications, both at Brookings, SD. Barley was protected with isolates of
Bacillus subtilus-type isolates SDSU-1BA and SDSU-1BC, Cryptococcus nodaensis OH
182.9, Bacillus-type isolate TrigoCor 1448, Lysobacter sp. strain ‘C3’, Bacillus-type isolate
TrigoCor 2, and Bacillus-type isolates BHWJ 4-1 and BHWJ 4-2B. The BCAs were com-
pared to a standard chemical treatment of Folicur (4 fl/oz/A) with Induce non-ionic surfactant
(0.125%). Spring wheat was protected with Folicur + NIS, Cryptococcus nodaensis OH
182.9, Bacillus-type isolate TrigoCor 1448, isolates of Bacillus subtilus-type isolates SDSU-
1BA and SDSU-1BC, Lysobacter sp. strain ‘C3’, Bacillus-type isolate TrigoCor 2, and Bacil-
lus-type isolates BHWJ 4-1 and BHWJ 4-2B

At the time that the heads were completely emerged from the boot, a misting cycle was started
for 5 minutes out of every 20minutes, 24 hours a day. The mist system was turned off and the
BCAs were applied to the heads and allowed to dry before the misting was turned on again.
Two days following inoculation with the BCAs, the crop was challenge inoculated with 104
macroconidia/ml of Fusarium graminearum ‘Fg4’. The barley plots were misted for seven
days total and the spring wheat plots were misted for three days following anthesis.
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RESULTS AND DISCUSSION

During the inoculation period, the environment was very hot and dry. And it was difficult to
retain free moisture between misting periods. Very little FHB developed in the either the wheat
or barley plots and no significant differences were detected among the barley treatments for
FHB incidence, FHB severity, FHB index (incidence x severity), yield, test weight, protein, or
deoxynivalenol (DON) levels in the harvested grain, even among the challenge inoculated
plots. Only Folicur + NIS resulted in a reduction of any disease component on spring wheat,
although there was no significant FHB that developed on the spring wheat either. While Folicur
reduced overall leaf disease and leaf rust significantly, no biological controls had a significantly
measurable effect on any leaf disease.
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INTRODUCTION AND OBJECTIVES

Fusarium head blight (FHB — scab) has been a serious concern for wheat producers in South
Dakota for the past several years. FHB and low market prices are the two reasons most often
cited by producers as they decrease the number of acres they plan to plant to wheat. Fungi-
cide alternatives for disease control are available to local producers on special year-to-year
labels.

The objectives to this study were to evaluate the efficacy of various fungicides, fungicide
combinations, or biological controls for the suppression of Fusarium head blight and other
wheat diseases.

MATERIALS AND METHODS

Three South Dakota locations were planted to hard red spring wheat and two locations were
planted to hard red winter wheat for inclusion in the Uniform Fungicide Trial for the suppression
of FHB.

Two hard red spring wheat cultivars, Oxen and Ingot, were planted at three South Dakota
locations (Brookings, Groton, and South Shore/Watertown). Two hard red winter wheat culti-
vars, Wesley and Arapahoe, were planted at Selby and South Shore/Watertown. Trials were
planted in a factorial randomized complete block design. There were six replications of spring
wheat and four replications of winter wheat. At anthesis, the trial treatments were applied. The
following day, the crop was challenge inoculated with 10* macroconidia/ml of Fusarium
graminearum ‘Fg4’. The plots were misted for three days total.

Sixteen days following treatment, plots were evaluated for leaf diseases, FHB incidence, FHB
head severity, and FHB field severity, Fusarium damaged kernels (FDK), deoxynivelanol
(DON), grain yield, test weight, and protein.

RESULTS AND DISCUSSION

The weather in 2002 was very hot and dry in South Dakota. Grain yields were about half of
normal in much of the state and yields were progressively lower the farther west the fields were
located. In the spring wheat trials at Groton and South Shore/Watertown, very little disease
developed and there were no significant differences among treatments. Similar results oc-

Chemical and Biological Control
67



2002 National Fusarium Head Blight Forum Proceedings

curred in the winter wheat trial locations. With the supplemental mist irrigation, while no signifi-
cant FHB developed, leaf diseases were enhanced and some treatments did significantly
improve results over the untreated control.

No significant differences were detected for FHB incidence, FHB head severity, FHB field
severity, Fusarium damaged kernels (FDK), deoxynivelanol (DON), grain yield, test weigh,
and protein. No significant disease response resulted from challenge inoculation with
Fusarium conidia. However, in greenhouse trials the strain used has been shown to be highly
virulent. Presumably, extremely high temperatures and dry conditions minimized the conditions
for infection. FHB rating was done at five days earlier than normal due to the dry conditions
leading to a rapidly maturing crop.

The presence of a fungicide