When does it pay to apply fungicide to
Faba beans in Saskatchewan and what
does the weather have to do with it?
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Objectives

e The determine the effect of late season fungicide applications and whether or not these
applications will improve/preserve faba bean yield and quality; to determine when a second
fungicide application may be best in order to improve/preserve faba bean yield and quality; and
to determine if fungicide application timing should be based on visible symptoms and/or
weather events rather than growth staging.

e To determine if fungicide application timing should be based on visible symptoms and/or
weather events rather than growth staging.

Research Plan

A project was initiated during the 2022 and 2023 season to evaluate different fungicide timings in faba
beans at four locations in Saskatchewan. The locations in the study included Agri-ARM sites at Outlook,
Yorkton, Melfort, and Scott. The main objectives of the project were to determine the effect of late
season fungicide applications, determine when a second fungicide application may be best, and
determine if fungicide application timing should be based on visible symptoms and/or weather events
rather than growth stage. The 15t experiment consisted of 10 treatments with fungicide applications
beginning at the 15t bud stage (R1) and continuing every two weeks until maturation of the faba beans or
up to 12 weeks after 1%t bud. Within the treatments, two had sequential applications of a fungicide at 2
& 8 weeks after 15t bud and at 2, 6 & 10 weeks after 15t bud. In the 2" experiment at Melfort only, there
were 8 treatments total consisting of a fungicide at 1st detection of disease, 1% flower, and prior to a
weather event, along with 3 of the treatments using multiple fungicide applications at 2 weeks after 1%
flower and 1%t detection and at 1%t detection and prior to a weather event. Data collection in both
experiments consisted of environmental conditions, growth staging at fungicide applications, disease
ratings prior to every fungicide application, days to maturity, grain yield, thousand seed weights and an
economic analysis.

Both experiments were small-plot randomized complete block designs with four replications.
Experiment 1 was conducted at four locations, including, the Western Applied Research Corporation
(WARC) at Scott, the Irrigation Crop Diversification Corporation (ICDC) at Outlook, the East Central
Research Foundation (ECRF) at Yorkton, and the Northeast Agriculture Research Foundation (NARF) at
Melfort. Experiment 2 was only conducted at NARF near Melfort. The first experiment consisted of ten
treatments, in which fungicide applications began at the first bud stage, and fungicide applications were
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made every two weeks following the first bud application until the faba beans began to mature. The
original protocol proposed fungicide applications up to 12 weeks after the first application at first bud.

In 2022, all sites experienced early maturity of faba beans and therefore fungicide applications only took
place up to 6 weeks after first bud at Outlook, and up to 8 weeks after the first bud at Melfort, Scott,
and Yorkton. In 2023, all sites also experienced early maturation of faba beans, therefore fungicide
applications only occurred up to 6 weeks post-bud at WARC, ECRF and ICDC, and up to 8 weeks post-bud
at NARF. In addition to the fungicide applications up to 12 weeks after the first bud, two treatments in
the protocol consisted of multiple applications of a fungicide at 2 and 8 weeks post bud and at 2, 6 and
10 weeks post bud. The second experiment consisted of eight treatments with a fungicide being applied
at the first visual signs of disease, first flower, and prior to a weather event. Within the eight treatments
there were three treatments that consisted of multiple fungicide applications at either 1°t flower and 2
weeks later, at the 1 sign of detection and 2 weeks later, and at the first sign of detection and prior to a
weather event. Within both experiments, a different fungicide product was used with a different mode
of action for the second fungicide application in treatments with multiple applications. The product used
was the same for all treatments for the first fungicide application, and the product used was the same
for all second fungicide applications.

The faba beans were managed at all locations using best management practices at the discretion of each
participating site manager. Detailed agronomic information and dates of operations are provided within
Tables 1 and 2 of the appendices. The target planting density at all sites was 45 plants/m? and seeding
rate was adjusted for seed size and germination. All participating sites used a common seed source of
CDC Snowbird with a 94% germination and a 503.3 gram thousand seed weight in 2022 and a 93%
germination and 295g thousand seed weight in 2023. Seeding date varied by site with all sites seeding
between May 2 and May 16 in 2022 and May 1 and May 11 in 2023. Stubble type was consistent across
all sites and years, where faba beans were direct seeded into wheat stubble. Fertility at all sites was
applied at seeding time and rates varied by site; however, fertilizer applications were consistent across
all treatments at each location. Weeds were managed at all sites using registered herbicides at the
discretion of each site manager. Most sites applied a pre-emergence herbicide, except for Yorkton;
however, active ingredients and dates of application varied by site. All sites used the same post-
emergence herbicide in 2022 of 32g/ac of Imazamox and 192g/ac of Bentazon; however, the exact date
of application varied by site. Fungicides were only to be applied based on treatment indications in both
experiments. The fungicide applied in the 1t application for all treatments was 99g/ha of fluxapyroxad
and 99g/ha of pyraclostrobin, and the fungicide applied second to the first in any treatment with a
sequential application was 247g/ha of boscalid and 148g/ha of prothioconazole. All fungicide
applications were to be applied in a minimum spray volume of 100L/ha to ensure good coverage. An
insecticide was only applied at Melfort in 2022 due to heavy aphid pressure in early August. Desiccants
were used at two of the four sites in 2022 to aid in crop dry-down and all sites harvested the faba bean
plots between August 25" and September 29, In 2023, desiccants were used at three of the sites to aid
in crop dry-down and all faba bean plots were harvested between August 20™ and September 11,

Data collection in both experiments consisted of environmental conditions, growth staging at fungicide
applications, disease ratings, days to maturity, grain yield, thousand seed weights, and economics.
Environmental conditions were collected from the nearest weather station to each trial site, and
monthly growing season cumulative precipitation (mm) and average temperature (°C) was reported
from May to August at all locations. Disease ratings were completed throughout the duration of the
trial, and commenced immediately prior to the first fungicide application, and concluded when the faba
beans were nearing maturity. The scale used for rating disease was provided by the University of
Saskatchewan and is provided in the appendices. The scale uses visuals to estimate the percentage of
foliar lesions on a faba bean plant. The percentage of the plant infected by foliar lesions is categorized
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into scores from 0 to 10, where 0 is no foliar lesions and 10 is 90 to 100 percent of the plant infected by
foliar lesions. This disease ratings scale was used to evaluate five locations per plot at every disease
rating timing. For statistical analysis, each disease score given was converted to the mid-point range for
percentage disease of the given score. This was completed by the project lead under the direction of Dr.
Sabine Banniza, who is overseeing the project. For example, a score of 1 equates to 0-10% foliar disease,
of which the mid-point would be 5%. Growth stage was also documented at the timing of every
fungicide application; however, only a general growth stage for the whole trial was documented,
therefore this was not statistically analyzed, but was used to provide a reference for crop staging at each
fungicide application at every location. The growth staging guide used in this study is provided in
Schedule 4 of the appendices. The maturity date was documented for every plot by recording the date
when 80% of the pods within a plot had turned brown, and 80 to 90 %of the leaves had dropped. Days
to maturity was recorded by subtracting the seeding date from the maturity date of every plot to
determine the days that it took each plot to mature. Grain yield was documented by weighing every
harvested plot sample and converting grams per plot to kilogram per hectare equivalents, while
adjusting to 16 %grain moisture. Thousand seed weights were determined at every site by counting and
weighing 500 seeds per plot and weighing the seeds to the nearest tenth of a gram. The economic
analyses for the experiment were completed using spring 2022 prices paid for each fungicide and winter
2023 commodity prices provided by local faba bean buyers. Lastly, statistical analyses were completed
for each site and year separately using Randomized Complete Block in Statistix 10, with two-sided
Dunnett’s Multiple comparison with the control for group comparisons when the ANOVA resulted in a p-
value of less than 0.05.

At this point in time the only deviation from the original protocol was that the fungicide at 8, 10 and 12
weeks post bud (Treatments 6, 7, 8, and 10) in experiment 1 were not completed at Outlook 2022 and
2023, at Scott 2023 and Yorkton 2023. In addition, a fungicide at 10 and 12 weeks (Treatments 7, 8 and
10) was not completed at the remaining site years of Scott 2022, Melfort 2022 and 2023, and Yorkton
2022.This was due to early maturation of the faba beans at all sites.

At Melfort in 2022 and 2023, we also hosted trap plants to assess inoculum for the foliar pathogens
Botrytis fabae, Stemphylium spp. and Alternaria alternata. These plants had been grown in the
greenhouse at the University of Saskatchewan, were placed into a control plot of Experiment 1 and
replaced every three to four days. Details on the trap plant experiment will be provided in the annual
progress report of ADF Project #20200193/SPG project AGR2104 /WGRF AGR2136.

FABA BEAN GROWTH STAGING GUIDE
Faba bean foliar disease severity key
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Results

Environmental/Site Conditions

The 2023 season was marked by hot and dry climatic conditions at all participating sites. At all sites
precipitation was reduced from the long-term average by 46-71%. Total precipitation was least at
Melfort (124mm) followed by Scott (159mm) and Yorkton (193mm). At Outlook, faba beans did receive
precipitation in the form of irrigation of 245mm throughout the growing season, which brought their
total precipitation from 95mm to a total of 340mm. At all sites average growing season temperature
was increased from the long-term average. Average temperatures from May to August were greatest at
Outlook (18.0°C) followed by Yorkton (17.0°C), Melfort (16.9°C), and then Scott (16.7°C). It can also be
noted the most sites had relatively hot conditions throughout June and July, with adequate rainfall in
June at Yorkton and Scott followed by very dry conditions at all sites into July. Most fungicide
applications occurred in late June and all throughout July in this study. Due to the hot and dry conditions
all sites had faba beans that began to mature by early to mid August, so it is likely that August conditions
had less of an impact on fungicide response.

Experiment 1:

Growth stage at fungicide application

Growth stage at fungicide application was similar across locations; however, faba beans did mature
more rapidly throughout the season at Scott and Yorkton as compared to 2022. At Melfort, crop stage
was the same at fungicide applications in 2022 and 2023 for 1%t bud (R1), 2 weeks post bud (R2.5), 4
weeks post bud (R4), 6 weeks post bud (R5), 8 weeks post bud (R6). At Scott, crop stage was similar in
2023 as compared to 2022 for the first two fungicide applications; however, by 4 weeks post-bud the
faba beans had advanced from R3-4 in 2022 to R5 in 2022, and at 6 weeks post-bud the faba beans had
advances from R5 to R6.

Disease Ratings

Across all sites, disease ratings were not significantly different between treatments at any timing and at
any site in 2023. At Scott, Yorkton and Outlook disease ratings were only conducted at four times
throughout the growing season and at Melfort disease was evaluated five times. At the first disease
rating disease levels were very low ranging from an average as little as 0% at Outlook to 2.0% at Yorkton.
At the second disease ratings, average disease ranged from 0% at Outlook to 5.0% at Scott. At the third
disease rating, average disease ranged from 0% at Outlook to 10.8% at Scott. At the fourth and final
disease rating for Scott, Yorkton and Outlook, average disease ranged from 0.9% at Yorkton, 2.0% at
Melfort, 2.9% at Outlook, with a marked increase in disease at Scott having an average of 29.1%.
Although Scott, had an increase in disease of about 20% from the third to the final rating, there were no
significant treatment differences. Melfort was the only site to complete a fifth disease rating at the
same time as the 8 week post bud fungicide application where average disease was 1.4%. Similar to
2022, average disease ratings were lowest at this rating for 2-4 weeks post bud applications, but
treatments were no statistically different.

Trap Plants

Trap plant placement at Melfort started on July 4" and the last set were removed on August 25th.
Further details will be provided in the annual progress report of ADF Project #20200193/SPG project
AGR2104/WGRF AGR2136.

Days to Maturity
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Days to Maturity was not significantly different between treatments at any site in 2023. Average days to
maturity was least at Scott (92 days), followed by Yorkton (100 days), Melfort (103 days) and then
Outlook (114 days). At all sites, faba beans matured earlier than normal. Most faba bean plants were
considered mature by early to late August across sites.

Grain Yield

Grain yield was not significantly different across treatments at any sites in 2023. Average grain yield
across sites was greatest at Outlook (5908 kg/ha), followed by Melfort (4309 kg/ha), Scott (3312 kg/ha)
and Yorkton (2244 kg/ha). At Scott and Yorkton, average yield tended to increase when a fungicide was
applied as compared to the control. At Outlook, average yield often increased when a fungicide was
applied, but not with late applications (4&6 weeks post-bud) and a dual application (2&6 weeks post-
bud). At Melfort, average yield was lower for every treatment when a fungicide was applied.

Thousand Seed Weights

Thousand seed weights were significantly different between treatments in 2023 at Scott (p=0.0048),
Outlook (p=0.0105) and Yorkton (p=0.0414), but not at Melfort (p=0.4383). Across sites, average seed
weights were greatest at Melfort (455g), followed by Outlook (443g), Scott (396g), and Yorkton (382g). A
two-sided Dunnett’s Multiple Comparison was used to determine treatment differences as compared to
the control at each significant site. At Scott, Treatment 3 and 5 (2 weeks and 6 weeks post-bud) were
the only treatments with greater seed weight than the control. For these treatments there wasa 13 g
and 11g increase in seed weight, respectively. At Outlook, all treatments had significantly greater seed
weight as compared to the control, except for treatment 2 (fungicide at 1% bud). Average seed weight
was increased by 34-25g at Outlook. At Yorkton, treatments 4, 5 and 10 (4 weeks post-bud, 6 weeks
post-bud and 2&6 weeks post-bud) had greater seed weight than the control. Average seed weight was
increased by 12-15g. Lastly, at Melfort average seed weight was greater when a fungicide was applied,
but no treatments were considered significantly different from the control.

Experiment 2:

Results of the Analysis of Variance (ANOVA) and average treatment means for all data collected at Melfort in Experiment 2
for When does it pay to apply fungicide to Faba beans in Saskatchewan and what does the weather have to do with it? in
2022 and 2023.

2022
. ] Grain Seed
Disease Maturity Yield weight:
1
1+ rating 2 rating 3< rating 4w rating 5*rating Daysto Kg/ha gs/e e(:jzo
P-value 0.9947 0.8253 0.64 0.0016** 0.0006***  0.1599 0.2385 0.0146*
Grand Mean 3.7 2 3.3 2.5 3.7 109.2 4135 386.7
CV 60.81 54.15 33.36 48.34 46.29 2.18 7.86 1.97
Treatment
1. Control 3.8a 20a 3.3a 50a 6.5a 107a 3936a 382.3a
2. Fung at Ist 35a 1.8a 38a 20b 58a  109a 4379a 38l.1a
flower
thrrt 28&2wks | 33, 23a  30a 15b 23b  111a 4339a 395.8a

Research and Demonstration Program Report 2023 161




4. Fung at 1st 40a 15a 40a  30a 43a  109a 4104a 3784a
detection
o Trt4 &2 43 a 2.3a 33a 3.8a 55a 108a 3821a 381.5a
weeks later
6. Fung at Ist 43a 28a 35a 20b 1.8b  111a 4046a 386.8a
flower & Trt 8
7. Fung at 1st
detection & Trt 33a 1.8a 2.5a 1.0b 20b 112a 4197 a 392.8a
8
8. Fung prior to
a weather 35a 2.0a 3.0a 15b 1.3b 108a 4259a 3954 a
event

2023
P-value 0.4586 0.5835 0.6118 0.5791 0.3269 0.2769 0.5197 0.3101
Grand Mean 0.3 0.3 0.4 1 1.1 99 3884.6 448.01
CV 176.18 339.59 127.75 66.6 86.83 2.26 5.21 1.55
Treatment
1. Control 0.0a 0.0a 0.5a 0.8a 0.8 a 98a 3714 a 447.0 a
2. Fung at 1st 03a 03a 05a 15a 1.8a 98a 3839a 4483a
flower
laa'tzt 2&2wks | 535 05a  03a 1.0a 03a  102a 4006a 453.2a
4 Fung at Ist 03a 00a 03a 10a 1.0a 99a 3809a 448.1a
detection
> Trt4 &2 0.0a 0.0a 0.5a 0.8a 1.8a 99a 3860a 442.3 a
weeks later
6. Fung at 1st 03a 03a 08a 1.0a 08a 100a 3940a 446.4a
flower & Trt 8
7. Fung at 1st
detection & Trt 0.8a 13a 0.0a 0.8a 13a 100a 3956a 4539 a
8
8. Fung prior to
a weather 0.5a 0.0a 0.5a 15a 1.0a 99a 3952a 445.1 a
event

Growth stage at fungicide application

Growth stage at fungicide application was documented at every fungicide timing. A general growth
stage was given for the whole trial area at each growth staging timing. At the first application timing of
first flower faba beans were at R2. This application was consistent for crop stage in both 2022 and 2023.
At 2 weeks post flower faba beans were at R4/Flat pod in 2023 and in 2022 they were at R3/50%flower.
The application of 1°t detection was completed later this season at the stage of R2.5/20%flower and in
2022 is was completed at R1/1% bud. Consequently, the 2 week post 15t detection application was also
completed at a later crop stage of R4-R5/Flat pod-full pod in 2023, in comparison to being applied at
R2.5/20%flower in 2022. Lastly, prior to a weather event was applied at early R5/full pod in 2023 as
compared to R4/flat pod in 2022.

Disease Ratings
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Disease ratings between treatments for experiment 2 at Melfort were not significantly different across
all timings. At the 15 rating average disease was 3.7%, and by the 5% and final rating average disease still
remained at 3.7%. Overall, disease was very low throughout the duration at the season at Melfort.

Days to Maturity

Days to maturity was not significantly different between treatments for experiment 2 at Melfort.
Average days to maturity was 99 days in 2023 as compared to 109 days in 2022. Days to maturity
between treatments ranged from 98 to 102 days.

Grain Yield

Grain yield was not significantly different between treatments. Average grain yield in 2023 was 3885
kg/ha as compared to 4135 kg/ha in 2022. Average grain yield across treatments ranged from 3714-4006
kg/ha, with the lowest average yield occurring in the untreated control.

Thousand Seed Weights:

Thousand seed weights were not significantly different between treatments for experiment 2. Average
seed weight was 448g/1000 seeds in 2023 as compared to 387g/1000 seeds in 2022. Treatment
averages for seed weight ranged from 442-454g/1000 seeds in 2023.

Economics (Experiment 1 and 2):

The economic analyses are based on spring 2022 and 2023 prices of fungicide products used as charged
by local Melfort retails and faba bean selling price as feed in the winter of 2023 and 2024. In 2022,
Yorkton had declining yields when a fungicide was applied; therefore, there were no instances where
applying a fungicide was economical. At Yorkton all treatments resulted in declining net profits as
compared to the control of -5167/ha to -$402/ha. In 2023 at Yorkton, a fungicide at 4 weeks ($94/ha)
and 6 weeks (5116/ha) were the only treatments to result in positive net profits. In 2022 and 2023 at
Melfort, all treatments in experiment 1 resulted in a loss of net profits. In contrast, in experiment 2 at
Melfort in 2022 four of the eight treatments resulted in a positive net profit of $18/ha (Treatment 4;
fungicide at 1%t detection), $32/ha (Treatment 3; Fungicide at 15t flower & 2 weeks later), $80/ha
(Treatment 8; Prior to a weather event), and $128/ha (Treatment 2; Fungicide at 15t flower). In 2023 in
experiment 2 at Melfort, the only treatment to have a positive net profit was Treatment 6 (fungicide at
1t flower & prior to weather event) at $38/ha. In 2022 at Scott, net profits ranged from -$59/ha to
$29/ha, where only two treatments demonstrated positive net profits of $13/ha (Treatment 4; 4 weeks
post bud) and $29/ha (Treatment 3; 2 weeks post bud). In 2023 at Scott, all treatments demonstrated a
positive net profit ranging from $9-224/ha, with the least net profit at 2 weeks post bud and the
greatest at 6 weeks post bud. In contrast to the other sites where applying a fungicide was not always
profitable in 2022, at Outlook all fungicide applications resulted in positive net profits. Net profits at
Outlook ranged from $1/ha to $179/ha, with the greatest net profits being $114/ha (Treatment 5; 6
weeks post bud) and $179/ha (Treatment 2; Fungicide at 1t bud). At 2023 in Outlook, the only
treatment with an increase in profitability from the control was 2 weeks post bud at $89/ha. Due to
large variability in the profitability of applying a fungicide between all sites in 2022 and 2023, it is hard to
draw final conclusions on which treatment is likely to result in a profitable outcome across all sites. The
only commonality between sites for the economical analysis is that a dual application of fungicide was
never more economical than a single application in both years. It is likely that the conditions of each site
largely impacted the yield response to fungicide at each site more so than the timing of the fungicide,
which resulted in variable results for treatment profitability across sites.

Research and Demonstration Program Report 2023 163



Conclusion

Faba bean disease was relatively low at all participating sites in 2022 and 2023, with most sites reporting
as little as no disease to as much as 30 %of the plant infected by foliar lesions depending on the disease
rating timing. When disease ratings between treatments were significantly different, the difference
between treatments was usually very small (10% or less difference in foliar lesions), and differences
often did not occur until later into the season (late July to mid-August). Even when disease ratings were
significantly different, they did not translate to a significant yield response. Average yields were often
greater with fungicide applications, but they were not significantly increased from the control. Because
yields were often greater, applying a fungicide was often economical, but the general trend was for sites
with greater rainfall during flowering to have greater profitability when a fungicide was applied.
Furthermore, although faba beans that were sprayed with more than one application of a fungicide
often yielded greater, the cost of the second application did not result in enough of a yield response to
make a dual application more economical than a single application. When a fungicide application was
economical, late applications (late July) often resulted in a positive outcome; however, the result was
not greater when compared to an earlier application at each site (late June to early July depending on
site).
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