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Public interest in sourcing local foods has extended into beverages, and the current demand for local
brewing and distilling ingredients is quickly increasing. One new market that has generated interest of
both farmers and end-users is malted barley. This only stands to reason since the Northeast alone is home
to over 180 microbreweries and 37 craft distillers. Until recently, local malt was not readily available to
brewers or distillers. However, a rapid expansion of the fledgling malting industry will hopefully give
farmers new markets and end-users hope of readily available malt. To date, the operating maltsters
struggle to source enough local grain to match demand for their product. In addition to short supplies, the
local barley that is available often does not meet the rigid quality standards for malting. One major
obstacle for growers is Fusarium head blight (FHB) infection of grain. This disease is currently the most
important disease facing organic and conventional grain growers in the Northeast, resulting in loss of
yield, shriveled grain, and most importantly, mycotoxin contamination. A vomitoxin called
Deoxynivalenol (DON) is considered the primary mycotoxin associated with FHB. The spores are usually
transported by air currents and can infect plants at spike emergence through grain fill. Eating
contaminated grain greater than 1ppm poses a health risk to both humans and livestock.

Fungicide applications have proven to be relatively effective at controlling FHB in other barley growing
regions. Limited work has been done in this region on the optimum timing for a fungicide application to
barley specifically to minimize DON. In addition, there are limited studies evaluating organic approved
biofungicides, biochemicals, or biostimulants for management of this disease. In April 2017, the UVM
Extension Northwest Crops and Soils Program initiated year four of a spring barley fungicide trial to
determine the efficacy and timing of fungicide application to reduce FHB infection on cultivars with
varying degrees of disease susceptibility.

MATERIALS AND METHODS

A field experiment was established at the Borderview Research Farm located in Alburgh, VT on 27-Apr
to investigate the effects of cultivar resistance, fungicide efficacy, application timing on FHB and DON
infection in spring malting barley. The experimental design was a randomized complete block, with a
split-plot arrangement of cultivar as the whole-plot and fungicide+timing treatments as the sub-plots. The
main plot of cultivar included Rasmussen, a 6-row malting barley that is a FHB susceptible variety, and
Conlon, a 2-row malting barley with moderate FHB resistance.
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Borderview Research Farm When the barley reached 50%
Alburgh, VT spike emergence (22-Jun),
Soil type Benson rocky silt loam plots were sprayed with the
fungicide treatments (Table
2). The adjuvant ‘Induce’ was
added to the Prosaro and
Caramba applications at a rate
of 0.125%. All but one plot
(Control) of each cultivar was
inoculated 24 hours (23-Jun),
after the heading treatment
was applied, with a spore
suspension (40,000 spores/ml)
consisting of a mixture of isolates of Fusarium graminearum endemic to the area. The Fusarium
graminearum spores were multiplied and harvested using the ‘Gz conidial suspension inoculum protocol’.
Four days after the heading application (26-Jun) plots not previously treated with a fungicide were
sprayed with the fungicides treatments except for the control and Fusarium graminearum only plots
(Table 2). Water was applied at the same rate as the fungicides to the control plots and to those that were
only inoculated with Fusarium graminearum. The application was made using a Bellspray Inc. Model T4
backpack sprayer. This model had a carbon dioxide pressurized tank and a four-nozzle boom attachment.
It sprayed at a rate of 10 gallons per acre. Below is a list of the treatment materials evaluated in this trial.
Descriptions have been provided from manufacturer information.

Location

Actinovate® (EPA# 73314-1) is a biological fungicide (0.0371% Streptomyces lydicus WYEC 108) that
suppresses and controls root rot, damping-off fungi and foliar fungal pathogens. Its active ingredient is
a patented bacterium that grows around the root system (when soil drenched) and foliage of the
plant (when sprayed on) while using several novel modes of antifungal action to protect plants.

Caramba® (EPA# 7969-246) fungicide is a highly effective fungicide containing the active ingredient
metconazole, resulting in significant yield protection and reductions of deoxynivalenol (DON) levels in
grain. It is not only effective on head scab, but provides control of late-season foliar diseases as well.

ChamplON® (EPA# 55146-1) is a 77% copper hydroxide-based, broad-spectrum fungicide for disease
control. When copper hydroxide is mixed with water, it releases copper ions, which disrupt the cellular
proteins of the fungus. This product is approved for use in organic production systems.

Prosaro® (EPA# 264-862) fungicide provides broad-spectrum disease control, stops the penetration of
the fungus into the plant and the spread of infection within the plant and inhibits the reproduction and
further growth of the fungus.

SONATA® (EPA# 69592-13) fungicide provides excellent control of powdery mildews and rusts. Based
on a patented strain of Bacillus pumilus (QST 2808), SONATA is an excellent fit for integrated disease



management programs. SONATA contains a unigue, patented strain of Bacillus pumilus (QST 2808) that
produces an antifungal amino sugar compound that inhibits cell metabolism. SONATA also creates a
zone of inhibition on plant surfaces, preventing pathogens from establishing on the plant.

Table 2. Plot treatments-fungicide application dates and rates.

Fusarium graminearum

23-Jun

Treatments Hegdlr!g 4_days aﬁer . Application rate
application heading application
date date
Control 22-Jun 26-Jun Water
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Figure 1. The impact of application timing and fungicide on barley yield and DON concentration.

Treatments with the same letter did not differ significantly.

Impact of Variety

There were significant differences in the average FHB plot severity, infected head severity, and incidence
of FHB infection between malting barley varieties (Table 6). The variety Conlon had the lowest average
FHB plot severity (5.23%), infected head severity (11.2%), and incidence of FHB infected heads (42.3%).

Table 6. The impact of malting barley variety of FHB incidence and severity.

Average FHB .
veriy | AT | et ead | e
% % %
Conlon 5.23 11.2 42.3
Rasmussen 8.26 14.9 51.8
LSD (0.10) 1.57 1.69 5.82
Trial Mean 6.75 13.1 47.1

Values shown in bold are of the highest value or top performing.




The malting barley varieties were significantly different in harvest moisture, test weight, hundred-kernel
weight, and DON (Table 7, Figure 2). Rasmussen had the lowest harvest moisture (14.2%). Both varieties
had moistures above 14% and therefore had to be dried down for storage. Conlon had the highest test
weight of 44.5 lbs bu, heaviest hundred-kernel weight (5.00 g) and the lowest DON concentration (4.53
ppm). Neither of the varieties achieved industry standards for test weight of 48 Ibs bu, and both had
DON concentrations above the FDA 1 ppm recommendation. Varieties did not differ in yield (Figure 2).

Table 7. The impact of malting barley variety of quality and yield.

Harvest Hundred Yield
Variety - Test weight kernel @13.5% DON
moisture weight moisture
% Ibs bu'* grams Ibs ac? ppm
Conlon 14.8 44.5 5.00 2828 4.53
Rasmussen 14.2 43.9 411 2854 8.29
LSD (0.10) 0.53 0.52 0.06 NS 0.54




DISCUSSION

Overall, the 2017 growing season was challenging for growing spring barley. The cooler than average
temperatures along with the higher than normal rainfall in throughout much of the growing season created
the ideal conditions for Fusarium growth. This is evident in the high DON concentrations in both
varieties.

Even though all of the variety+fungicide+timing treatments resulted in DON concentrations above 1 ppm,
it’s important to note that Conlon, a moderately resistant variety, had lowest incidence of FHB and DON
levels, while Rasmussen, a susceptible variety, had DON levels almost double (8.29 ppm) that of Conlon
(4.53 ppm). This indicates the importance of selecting resistant cultivars to manage FHB in our region.

The application of the conventional fungicides Prosaro and Caramba, applied at heading, reduced DON
concentrations. However, the untreated control also had low DON concentrations; this could be attributed
to these plots not being sprayed with Fusarium spores (40,000 spores per ml) indicating the impact of
high Fusarium inoculum during plant heading and flowering. In general, the fungicide applications at
heading resulted in lower DON concentrations than the fungicides applied 4-days after heading.
Interestingly, yields did not vary significantly between fungicide type, application or variety.

It is important to remember that the results only represent one year of data. The Northwest Crops and
Soils Program will be repeating this trial again in 2018.
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