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Atlantic Grains Council
CRDA Activity #2A

Project Title: On-Farm Agronomy

Lead Researchers: Dr. Aaron Mills and Alan Miller

Background Information

o The 2022 field season was a reduced season for on-farm agronomy. Some of the funding

for this activity was used to continue to grow the momentum in YEN. Overall it was a
good growing season for crops in the Maritimes. There were no substantial limitations
from drought or other growth limiting factors during the season up until the third week of
September when Hurricane Fiona struck Atlantic Canada.

The strong support among Atlantic grain and oilseed producers for On-Farm Agronomy
program continues. Conducting research on their farms at a commercial scale makes
research very real and can be seen in terms that producers can easily relate to. These trials
are a critical step in the process of researching new agronomy practices, and then
building confidence with producers as they make decisions on whether to modify current
practices or try a new practice that they are not familiar with.

Research Approaches

Due to the budget transfer to YEN, only 74 trial sites were completed across the Maritimes in

2022

1.
2.
3.

o1

8.
9.

Data

. The following is a list of these trials:

The influence of boron and sulphur in kernel development and corn maturity — 8 sites.
The impact of seedbed rolling on soybean plant populations and yield — 9 sites.

The role fungicide treatment and timing play in protecting soybeans from fungal diseases
— 8 sites.

The role of Boron in flowering and pod development in soybeans — 7 sites.

The impact of EENF’s, split N application and UAN on barley production — 10 sites.
The impact of extending the planting date and increasing seeding rate on winter wheat
production, with the goal of being able to follow potatoes and soybeans with a
commercially viable crop that provides winter cover for both of these crops. — 9 sites.
Evaluating N fertility, fungicide and seeding rates on new high yielding oat varieties — 2
sites.

The impact of seeding rates on grain and silage corn production — 16 sites.

The impact of various treatments on organic soybean production — 4 sites.

has all been collected and entered for completed trials and results were presented at various

virtual events including the Regional Grain and Oilseed Summit in Summerside, PEI.
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Research Highlights

o On-farm agronomy trials have led to changes in standard operating practices in the
Maritimes. The following are a few examples:

Lower soybean seeding rates— saving producers $: Through on-farm agronomy, soybean
seeding rates have been reduced between 20 — 25% over the past five years. This commercial
scale research from 2015 to 2020 showed that there was little to no loss of yield by reducing
seeding rates. Comprehensive data collection showed that the seeding rate reduction was directly
related to the previous crop — so the new rate could be tailored. This result has been transferred
thru presentations, newsletters and YouTube. AGC’s seeder calibration video — directly related to
this has ten-fold more hits than any other video AGC produced. It is estimated that 50% of the
soybean acres in the Maritimes are now planted at reduced rates, saving over $600 K annually
with no decline in yield and quality, improving competitiveness and resilience. This work has
now been followed up with a trial to better understand the impact of different rolling strategies in
soybean production (Trial #2 above). This shows a strong evolution of the research based on
initial results.

Improving product quality: Through on-farm agronomy and AAFC disease research
(Activity 3), more fungicides are being used in grain and oilseed production, improving product
quality and reducing DON. AAFC will now modify and adapt FHB forecasting models to the
region to be hosted by AGC. By reducing DON (caused by FHB), our grain crop will be more
suitable for sensitive feed markets such as dairy, as well as for human consumption.

Oat quality and yield results bring three elements together. The addition of nitrogen to improve
yield would traditionally cause lodging. On-farm agronomy’s first layer of research showed the
positive impact of combining N addition with fungicide use. The fungicide made the plant
healthier & the stalk stronger to reduce lodging. New varieties are adding to this research.
Human consumption oats is a growing market and quality improvement results shown to date is
promising.

Climate mitigation: AGC has been studying nitrogen application in barley for seven
years. First, yield curves of diminishing return were established for the region — targeting the
right amount of nitrogen to apply. Next, AGC studied the impacts of different N types showing
that environmental benefits of slow release & enhanced efficiency nitrogen fertilizer (EENFs) as
well as split applications. This suggests that the use of EENFs may serve to maintain current
production practices, while reducing GHG release from barley production.

Research into management of winter wheat seeding dates and rates and impacts of these on fall
tillering to facilitate increased yield in a crop that shows great promise based on the predicted
climate change impacts in the region. Winter crops in particular are showing strong promise as
crops which should benefit from climate change in Atlantic Canada. Winter crops serve to
increase carbon sequestration and reduce soil erosion in Atlantic Canada. This research is setting
the foundation for increased acres of this crop in Atlantic Canada in the future, providing new
market opportunities for both feed and milling sectors while capturing these environmental
benefits.
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Responding to new situations and reducing risk: Non- .y

tariff trade barriers to PEI potatoes due to Wart presence

in some fields resulted in a large acreage shifting away from potato production in 2022. Spring
grains provided an advantageous option for producers under the circumstances. AGC was able to
use research data from on-farm agronomy barley research and compile it into crop guides to help
producers make input decisions (in particular, nitrogen application rates) to help predict yield.
This predictive tool helped producers and agronomists model their costs and study the impacts of
varying inputs on their future yield. The outcome of using these guides helped producers target
their inputs more accurately, by improving their yields, and saving them costs and environmental
impact from the over application of fertilizer.

Impact on Atlantic Producers

o These trials are a critical step in the process of researching new agronomy practices, and
building confidence with producers as they make decisions on whether to modify current
practices or try a new practice that they are not familiar with.




Atlantic Grains Council
CRDA Activity #3

Project Title: Forecasting & Managing Fusarium Head Blight in Atlantic Canada (FHB
Forecasting in Atlantic Canada)
Lead Researcher: Dr. Adam Foster

Background Information

o This project focused on evaluating the suitability of Fusarium Head Blight (FHB) disease
forecast models into growers’ best management practices. The efficiency of available and
newly released foliar fungicide or biocontrol agents were tested in wheat and barley.

Research Approaches

o Data Collection and FHB Model Evaluation: Environmental data for disease forecast
models was collected throughout the growing season from field sites in PE, NB, and NS.
Data collected included: air temperature, rainfall and relative humidity.

o Field Trials: In 2021 small plot field trials were designed to evaluate the most effective
fungicide in management of FHB and DON and to determine if fungicides were useful to
evaluate recommendation by disease forecast models.

o Disease Surveys: The most present form of Fusarium was F. graminearum among cereal
fields in the Maritimes.

o Greenhouse Trial: In 2022 a trial was conducted to determine FHB virulence on wheat
from a selection of isolates collected throughout the 5 project years. Significant
differences in virulence was observed among the isolates, but no substantial variations
were found between isolate populations from different provinces or years. This suggests
the presence of a broad range of virulent isolates across all tested locations.

Research Highlights

o Diverse summer environmental conditions from 2018 through to 2022 offered an optimal
platform to assess FHB forecast models.

o When it came to minimizing DON and FHB symptoms, the most potent products were
mixtures of Group 3 triazole fungicides. However, new formulations from Group 3 and
Group 7 also demonstrated efficacy.

Impact on Atlantic Producers

o Optimal forecast models were identified and incorporated into a webtool for FHB
forecasting in the Maritimes. OIPC is currently evaluating this webtool for
commercialization with a plan for industry adoption in 2023/2024.




o Atlantic Grains Council
CRDA Activity #4

Project Title: Soybean Disease Management Through Foliar and Seed Treatments
Lead Researchers: Dr. Adam Foster and Dr. Andrew McKenzie-Gopsill

Background Information

o This project examined the interactions between planting density and fungicidal seed
treatments on soybean as well as the underlying mechanisms which potentially contribute
to yield. The overall objectives of the study was to:

1. Test efficacy of a range of available foliar and seed treatment fungicides to improve
control of root, seedling, leaf spot and pod diseases.

2. Determine the optimal fungicide application combined and seeding rate required to
achieve optimal yield and disease control benefits.

3. Validation of fungicide disease control in relation to plant density in a controlled
greenhouse environment.

Research Approaches

o Trial 1.1: This trial tested a wide range of seed treatments available to Atlantic Canadian
soybean growers to evaluate disease reduction/control and yield.

o Trial 1.2: The purpose of this trial was to test a range of foliar fungicides on the
reduction/control of disease and yield benefit. Results from AIP 264 — Activity 3 showed
little benefit of the use of foliar fungicides; however, disease pressure was limited on
soybeans at the experimental site during this project.

o Trial 2.1 and 2.2: A range of effective seed treatments identified from research
conducted previously at AAFC in PEI were planned to be tested in soybeans planted at
different seeding rates in small plot trials. These trials were conducted on two
conventional ~2500CHU soybean cultivars grown in Atlantic Canada among producers.
Data collected included physiological measurements of soybean health that may indicate
crop stress at high density such as photosynthetic pigment content, net CO. assimilation
and photosynthetic efficiency.

o Greenhouse Trial: In spring and summer of 2021 a trial was conducted testing the
effects of seed treatments under inoculated conditions and at different plant densities.
This was done to determine if seed treatments would influence soybean at different
densities under controlled disease pressure.
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Research Findings

o Trial 1.1 (2018-2022): When considering fungicide treatments collectively and
comparing them to untreated controls, there was a notable yield enhancement. Findings
suggest that the application of fungicide seed treatments are a useful strategy to optimize
yield in soybean crops and protect plants from damping off due to several pathogens.

o Trial 1.2 (2018-2022): Reflecting on the four-year period of these trials, some notable
fungicide effects were observed. Specifically, in 2018, the fungicide Tilt 250 EC resulted
in a 19% vyield increase compared to untreated plants. This marked the only statistically
significant fungicide effect on yield across all the years of study. It is crucial to note that
the trial's overall outcomes might have varied significantly if the pathogen loads for foliar
diseases were higher at the field trial site or if white mold had been present. These
findings highlight the importance of a strategic approach to fungicide application. Rather
than following a rigid calendar-based spraying regime, it is more effective to apply
fungicides when necessary to control specific pathogens. This approach aids in not only
preserving the effectiveness of fungicides but also in reducing unnecessary economic
costs and potential environmental impacts. Furthermore, these results underscore the need
for consistent monitoring and disease forecasting to make informed decisions regarding
the optimal timing and type of fungicide applications, tailored to the specific disease
pressures of each growing season.

o Trial 2.1 (2019-2021): This trial was completed in 2021 and data contributed to the
scientific publication led by Andrew McKenzie-Gopsill (McKenzie Gopsill et al. 2023).
Full reference: McKenzie-Gopsill, A., Beaton, A., & Foster, A.J. (2022). Investigating
the effects of seed treatments on the economically optimal seeding rate of conventional
soybean in Atlantic Canada. Canadian Journal of Plant Science, 103(2), 201-213.

o Trial 2.2 (2021-2022): There was a robust correlation between plant stand counts and
yield, signifying the value of fungicide seed treatments in maintaining plant populations
under high disease pressure. Previous crops can significantly sway disease pressure. This
was clear as yield peaked when soybeans were cultivated post-wheat, rather than post-
soybean. The findings from these trials underline the importance of strategic crop
rotation, accurate seeding rates, and the judicious use of fungicide seed treatments in
order to maximize both plant stand counts and yield.
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Research Highlights ! o
o Two published peer reviewed articles.

o Insight into optimizing soybean yield through the strategic use of seed treatments, seeding
rates and crop rotation.

o Demonstrates the importance of contributing to sustainable and economically viable
soybean production across Atlantic Provinces.

Impact on Atlantic Producers

o An economic analysis table of conventional soybean seeding rates was created as a tool
for growers. This guide can be found below.
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Conventional Soybean Seeding Rate Tables

Below are values for the expected return ($/ acre) under five price received ($/ metric tonne) and
five cost ($/ kg) scenarios. The economically optimal seeding rate (EOSR; seeds/ acre) that
balances expected return with seed costs was calculated for each price and cost scenario and
listed at the bottom of each table. The EOSR was determined using the Michaelis-Menten model.

Table 1: Price Received - $450/MT

Seeding Rate Cost Scenarios

(seeds/ acre) $1.84/ kg $1.90/ kg $1.96/ kg $2.02/ kg $2.08/ kg
100,000 $142 $140 $139 $138 $137
150,000 $161 $158 $156 $153 $151
200,000 $173 $169 $166 $162 $159
250,000 $182 $177 $173 $169 $165

EOSR

98,000 $139 $138 $137 $136 $135

Table 2: Price Received - $500/MT

Seeding Rate Cost Scenarios

(seeds/ acre) $1.84/ kg $1.90/ kg $1.96/ kg $2.02/ kg $2.08/ kg
100,000 $161 $160 $159 $158 $156
150,000 $187 $184 $182 $179 $177
200,000 $203 $200 $196 $193 $189
250,000 $215 $211 $207 $203 $199

EOSR

128,000 $178 $175 $173 $172 $170

Table 3: Price Received - $550/MT

Seeding Rate Cost Scenarios

(seeds/ acre) $1.84/ kg $1.90/ kg $1.96/ kg $2.02/ kg $2.08/ kg
100,000 $181 $179 $178 $177 $176
150,000 $212 $210 $207 $205 $203
200,000 $233 $230 $226 $223 $220
250,000 $249 $245 $240 $236 $232

EOSR

154,000 $214 $212 $209 $207 $204
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Table 4: Price Received - $680/MT

Seeding Rate

Cost Scenarios

Atlantic Grains Council

(seeds/ acre) $1.84/ kg $1.90/ kg $1.96/ kg $2.02/ kg $2.08/ kg
100,000 $231 $229 $228 $227 $226
150,000 $278 $276 $273 $271 $269
200,000 $310 $307 $304 $301 $297
250,000 $336 $331 $327 $323 $319

EOSR
207,000 $315 $311 $308 $305 $301
Table 5: Price Received - $820/MT

Seeding Rate Cost Scenarios

(seeds/ acre) $1.84 /kg $1.90/ kg $1.96/ kg $2.02/ kg $2.08/ kg
100,000 $284 $283 $282 $281 $280
150,000 $348 $346 $343 $341 $339
200,000 $393 $389 $386 $383 $380
250,000 $428 $424 $420 $416 $413

EOSR
248,000 $426 $422 $418 $414 $410

For more information contact: Andrew McKenzie-Gopsill; Research Scientist — Weed Science

andrew.mckenzie-gopsill@agr.gc.ca

This work was supported by the Atlantic Grains Council and AAFC Project J-002181

© His Majesty the King in Right of Canada, as represented by the Minister of Agriculture and
Agri-Food Canada (2023)
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o Atlantic Grains Council
CRDA Activity #5

Project Title: Cover Crops
Lead Researchers: Dr. Aaron Mills and Dr. Andrew MacKenzie-Gopsill

Background Information

o Cover crops are increasingly being included in crop rotations as a mechanism to promote
diversity and provide agroecosystem services to cropping systems. There is limited data
available on cover crop species suitability in the long cool growing season of Atlantic
Canada.

Research Approaches

o The project assessed 19 different cover crops seeded as monocultures and 19 mixtures of
varying species (2- and 3-species mixtures) seeded as full-season cover crops.

o Evaluation of biomass productivity and stability, weed suppression, residue quantity and
quality, volunteer potential, and carry-over effects to soybean over four cover crop-
soybean cycles.

Research Findings

o Results demonstrated that cover crop mixtures were not necessarily more weed
suppressive than the most productive monocultures. There was a positive effect of
increasing cover crop species richness on year-over-year stability in biomass production
and weed suppression.

o Buckwheat has consistently been demonstrated to provide superior weed suppression
through rapid growth, canopy development, and potential allelopathy.

o As observed in this study and elsewhere, slow-growing legumes tend to produce little
biomass and are poor annual cover crops for weed suppression.

o Several mixtures, in particular ones containing buckwheat, brown mustard, and sorghum-—
sudangrass, were among the most weed-suppressive cover crops evaluated.

Research Highlights

o Results suggest that increasing cover crop diversity and growing highly productive cover
crops prior to soybean can be a mechanism to improve soybean yield in the absence of
additional management.

12




Atlantic Grains Council

o A peer-reviewed publication summarizing these -

results has been among the most widely read in the
top weed science journal since publication.

Impact on Atlantic Producers

o Results of this project have been and continue to be communicated to producers and the
scientific community through collaboration with the Atlantic Grains Council and
numerous knowledge transfer events, presentations, and peer- and non-peer reviewed
publications.

o A factsheet summarizing all results from this project has been widely distributed to
producers, industry, and extension staff across all four Atlantic Canadian provinces and
Nationally. The guide can be found below.

13
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Choosing annual cover crops for Atlantic Canada

at are cover crops? 00sing a cover crop species or mix

What ? Ch

Cover crops are crops grown in rotation with a cash crop with the goals of

sustaining, recovering or enhancing attributes within agricultural systems. |dentlf\/ and rank current and future priorities for

Cover crops can: your production system.
How will a cover crop be integrated into your
production system, including when and how it
will be seeded?

covenge & nerease Biodiversity Select a cover crop species or design a mixture

Evccf\ Nutrients whose traits match your goals and can fit with

your production system and rotation.

Remember, a species in mixture may not
provide the same services as when grown
alone.

@@@

For more information visit www.agriculture.canada.ca or call us toll-free at 1-855-773-0241
Andrew McKenzie-Gopsill; Research Scientist — Weed Science andrew.mckenzie-gopsill@agr.gc.ca
This work was supported by AAFC and the Atlantic Grains Council project J-002184.

Organisms

Cana

Choosing annual cover crops for Atlantic Canada

Use the following table to select cover crop species based on known roles and functions tested in Atlantic Canada.

Seeding rate

Gream (Monoculture/ Productivity Volunte_er Suit_able in Weed- Nutrient Erosio? Control Effect o.n-SoiI Effect on Soil
Mixture) Potential Mixture Suppression Capture & Soil Cover Beneficials Pathogens
Brown mustard 5/2.5 ++ . + + ++ + . .
Qilseed radish 9/4.5 ++ . + +++ ++ ++ Decrease Increase
Tillage radish 7/3.5 ++ . + ++ +++ ++ . .
Buckwheat 44/14 4+ 4 ++ L2 ++ + Increase Decrease
Phacelia 9/4.5 +++ . + +++ ++ + Decrease .
Sunflower 3.5/1.25 + . . + ++ ++ . Increase
Annual ryegrass 18/9 ++ +++ + + ++ +++ . .
Oat 90/45 +++ . + +++ +++ +++ Increase Increase
Pearl millet 22/11 +++ . + +++ ++ +++ . Increase
Sorghum-sudangrass 36/18 ++ . ++ +++ ++ ++ Increase Decrease
Teff 9/4.5 ++ + . ++ + 4+ . .
Crimson clover 13/6 + + ++ + ++ ER e . Decrease
Field pea 160/80 ++ . + EE e +++ + Increase Increase
Hairy vetch 18/9 ++ + + ++ ++ +++ Decrease .
Red clover 9/4.5 + 4+ + + + ER e . Increase
White clover 9/4.5 + 4+ + + ++ + . .

Table Notes — Seeding rates are in |bs/ acre; « = Poor; + = Fair; ++ = Good; +++ = Excellent

Apriculture and riculture et
Agri-Food Canada. gmdlm.ﬂhh Canada A




Atlantic Grains Council
CRDA Activity #6

Project Title: F8 Soybean Evaluation
Lead Researchers: Dan MacEachern

Background Information

o Each year, multiple generations of soybean material obtained from Dr. Cober's AAFC
soybean breeding program at the Ottawa Research and Development Centre underwent
testing in this project. The objective was to assess their performance under Atlantic
Canadian growing conditions.

o The project aimed to achieve the following:
» Evaluate yield performance of F8 lines when cultivated in Atlantic Canadian
conditions.
> Analyze total oil and protein content of the tested F8 lines grown in Atlantic
Canadian conditions.
» Examined plant heights and maturity dates of F8 lines when cultivated in Atlantic

Canada.

Research Approaches

o The Harrington Research Farm was used to seed and assess the soybean material. The
plots measured 1.5m x 5m and were sown using a Wintersteiger plot seeder between mid
to late May each year. The experiment employed a completely randomized design with
three replications.

o Throughout the growing season, the seeded lines were monitored, and data was recorded,
including plant heights, bottom pod height, and maturity date.

o All collected data was shared with Dr. Cober, who utilized it at his discretion to assist in
decision-making related to his breeding program. Notable differences were observed, as
certain entries demonstrated superior performance under Atlantic Canadian conditions
compared to others.

Research Findings

o The MGO F8 line test conducted in 2021 aimed to assess the performance of various
cultivars in terms of crop yield and protein content. Among the tested cultivars, OAC
Lakeview exhibited the highest yields, followed by QS13004.10096 and QS13034.32.
These three lines did not correspondingly exhibit the highest protein values.

15
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o Cultivars X5984-1-064-5-5-B, X5990-1-071-5-5-

B, and X5828-1-067-2-4-B demonstrated the
highest protein values in the trial.

o Top yielding cultivar, OAC Lakeview, produced one of the lowest protein values
observed among all the tested lines.

o The results indicate a possible trade-off between yield and protein content, where certain
cultivars excel in one aspect while compromising the other. The inverse relationship
between yield and protein content suggests that genetic factors influencing high
productivity may have a negative impact on protein synthesis and accumulation within
the crop. These lines will continue to be tested with the objective of potential release in
the future.

The following is a summary of the key traits and adaptations of these cultivars released in
Ottawa.

o AC Dale (OT16-02) possesses grey pubescence and a yellow hilum, making it suitable
for the non-GMO food soybean market. This cultivar belongs to the early maturity group
00 and demonstrates adaptability to specific regions in Canada.

o OT16-06 is a cultivar with grey pubescence and a yellow hilum, well suited for the non-
GMO food soybean market. It falls under the late maturity group 00 and exhibits
adaptability to the specified regions in Canada.

o OT18-01 with grey pubescence and a yellow hilum, OT18-01 stands out due to its larger
than average seed size, making it desirable for the non-GMO food soybean market. It
belongs to the late maturity group 00 and is adapted to the designated regions in Canada.

Research Highlights

o The Ottawa soybean cultivars, developed through the CAP Project, showcase various
advantageous traits tailored for the non-GMO food soybean market, ensuring adaptation
to specific regions in Canada.

o The inverse relationship between yield and protein content suggests that genetic factors
influencing high productivity may have a negative impact on protein synthesis and
accumulation within the crop.

Impact on Atlantic Producers

o Atlantic producers get to see how different soybean lines preform under Atlantic growing
conditions.

16




Atlantic Grains Council
CRDA Activity #7

Project Title: Impacts of Agronomic Factors on Corn Test Weight
Lead Researchers: Dan MacEachern

Background Information

o Several agronomic factors were investigated to determine their influence on corn test
weight in Atlantic Canada. Treatments originally included alterations to N fertility
source, fertility application timing and use of plastic row covering. Treatments were
adapted throughout the final two years of the project to accommodate trial findings in
order to dial in on potential sources of test weight and yield variation. The experiment
was carried out at three sites across Atlantic Canada with one site in each of New
Brunswick, Nova Scotia and Prince Edward Island.

Objective 1: Determine if fertility source impacts grain test weight.
Objective 2: Determine if nitrogen application timing can influence grain test weight.

Objective 3: Assess to what extent crop heat unit designation influence grain test weight.

Research Approaches

o All sites utilized the same hybrids and obtained a plant seeding density of 81,500
seeds/ha at 30” row spacing. Throughout the course of the study 12 different hybrids
representing a variety of crop heat units were tested representing a range of CHUs grown
in Atlantic Canada.

o Phase I-The study was a multi factorial experiment utilizing a randomized complete
block design with four replications. Experiment was blocked by hybrid throughout the
study and included multiple factors including nitrogen (N) source, N rate and N
application timing.

o Phase I1-The study was a multi factorial experiment utilizing a Latinized block design
with three replications. Experiment was blocked by hybrid throughout the study and
included multiple factors including N source, N rate, Sulfur (S) rate and hybrid.

Research Findings

o Phase I (Year 1 - 3) Broad scope of treatments was adopted in an attempt to broadly
identify the potential factors impacting corn test weight in Atlantic Canada. In this first
phase of the project, the primary factors investigated included N source, N application
timing, CHU designation and plastic row covering. The factors and resulting treatments
were selected post discussion with regional corn producers and attempted to answer
questions they had.

17
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Plastic row cover had the most significant impact

on corn test weight, followed by ammonium

sulfate. The plastic row cover treatment provided a growth-promoting environment,
resulting in early emergence and sustained advantage throughout the growing season.
There was a notable increase in grain test weight between the row cover treatment and
the control group, which translated to a difference between grade 3 and grade 5 corn.

Statistically significant differences in yield and grain test weight were observed in
different CHU ranges, with mid CHU range achieving the highest grain yield and no
significant test weight difference between the early and mid CHU range. Split application
of fertility on corn did not significantly increase yield or quality.

Phase II (Year 4-5)

O

It was determined prior to the beginning of the final two years of the study that row cover
plastic despite having the ability to increase grain quality, was not a technology that
producers in Atlantic Canada were willing to adopt.

It was decided to further investigate the use of sulfur on grain corn and determine which
rate would achieve improved yield and quality.

The new experimental design accounted for six levels of S with all S levels receiving the
same quantity of nitrogen (150 kg/ha), three nitrogen fertility sources (Urea Treated With
Agrotain 46-0-0, CAN 27-0-0 and ESN 44-0-0) each at two fertility levels of 150 and 200
kg/ha nitrogen.

The rate of S that had the greatest impact was 34kg/ha which is represented as the
ASMedLow treatment. The increase of yield was then followed by the ASVyHigh >
Can200 > Agt150 treatments.

Interestingly, the last two years of the study was successful in extrapolating which rate
was most impactful on yield and yet also clearly shows the relationship between Yield,
Protein and Fat. As one increase, it is highly likely that the other will also increase.

This study was very successful in showing that in fact, grain yield and a primary factor
determining grain quality (test weight) are completely unrelated.

Statistically significant differences in yield and test weight were observed in different
CHU ranges, with the mid CHU range achieving the highest grain yield and no
significant test weight difference between the early and mid CHU range.

18
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O The study found that the rate of sulfur has a

positive effect on grain yield at the rate of 34kg/ha.

The research showed that there is no correlation between yield and test weight, a primary
factor determining grain quality. Although in the first year of phase Il it looked as if
34kg/ha of S also significantly improved test weight, this was no longer significant after
the second year of the study. Due to the variable nature of sulfur and how it is impacted
by soil processes, precipitation and temperature, further research will be required to
understand the long-term S application influence on grain quality.

Research Highlights

o Link between lower heat unit corn and test weight as well as with specific agronomic
treatments including the impact of sulphur in conjunction with nitrogen (ammonium
sulphate) and the use of plastic in an attempt to lengthen our growing season.

o This study dispels the theory that producers use that going with a higher heat unit corn
will result in extra yield. Both mid and early heat unit varieties out yielded high heat unit
varieties.

o The study was initiated at a time (2018) when buyers started tightening quality and
penalty parameters for corn purchase contracts. Since the work started to be shared with
industry the quality of Maritime grown corn has improved according to discussions with
the feed mill industry, with the exception of hurricanes.

Impact on Atlantic Producers

O The acreage of corn is forecast to expand in the Maritimes, and the work of this study
will help guide producers as they increase their production, while recognizing that quality
specs such as test weight will be a key factor in determining the price they will receive
for their crop.
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Atlantic Grains Council
CRDA Activity #8

Project Title: Plant Growth Regulators in Wheat and Barley
Lead Researchers: Dan MacEachern

Background Information

o Phase one of this research project aimed to identify the potential benefits of using Plant
Growth Regulators (PGRs) on spring cereal species, specifically spring wheat and barley,
by testing the impact of different PGR products and N fertility rates. The project aimed to
determine the effects of PGRs on crop growth and development and their impact on
susceptibility to Fusarium Head Blight.

o Phase two of the project, focused on testing PGRs on winter wheat and spring wheat as
wheat was the crop positively impacted in the first three years of the study. This phase
included testing multiple PGR rates, application timings, and PGR combinations, in
addition to N fertility rates, to further investigate the potential benefits of PGR use on
crop yield and quality.

Objectives:

> ldentify all plant growth regulators available to producers for spring cereals in
Canada.

> Assess how these PGRs perform when applied according to label to the spring
cereals in Atlantic Canada using varying levels of nitrogen fertility.

» Determine if PGR’s influence levels of FHB infecting in spring cereals under
varying rates of N fertility.

Research Approaches

o The study was conducted using a Latinized design with three replicates per treatment and
was carried out at the Harrington Research Farm in Atlantic Canada. Results of this phase
showed promising effects of PGRs on crop height, lodging, and yield.

o In the first phase, the project was carried out as two separate experiments (wheat and
barley). The three factors investigated were fertility (3 different rates of top-dress
nitrogen), two PGR products (control and products), and three cultivars per species. Each
treatment was compared against a conventional control. Standard pre-plant fertility was
applied to all plots, with varying levels of fertility applied as a top dress at appropriate
growth stages. PGRs were applied at the appropriate rate and timing according to label
recommendations.
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In phase Il of the experiment, two crop types, two

levels of N, and 12 treatment combinations that
accounted for various products, rates, application timings, and the use of multiple product
combinations were used.

Research Findings

Phase I Barley

©)

Ethrel treatment significantly reduced plant height, while Manipulator and Moddus
treatments increased yield compared to the control.

Moddus had the highest protein content, whereas Ethrel resulted in the lowest test weight.
PGRs had no significant effect on different barley cultivars or Fusarium Head Blight, but
increased incidences of barley scald disease.

Phase I Spring Wheat

(@]

All PGR treatments reduced plant height, with Manipulator being the most effective.

PGR treatments improved wheat yield compared to the control, with Manipulator
producing the highest yield.

Ethrel treatment increased wheat test weight, while Manipulator had the lowest test
weight. Unlike barley, PGRs did not impact wheat protein content.

The study revealed distinct differences between barley and wheat responses to PGR treatments,
indicating the need for tailored approaches in using PGRs for each crop. Barley exhibited
significant effects on plant height, yield, protein content, test weight, and disease incidences. In
contrast, wheat primarily experienced changes in plant height, yield, and test weight, with no
significant impact on protein content. These findings emphasize the importance of considering
crop-specific responses when implementing PGR strategies in barley and wheat production.

Phase 11

The second phase of the project is dedicated to testing PGRs on winter wheat and spring wheat.
These crops have shown positive results in the first three years of the study, and this phase aimed
to investigate the potential benefits of PGR use further.

©)

o

In the spring wheat experiment, all PGRs reduced yields compared to the control, with
the high fertility level consistently yielding the highest.

Tank mixing PGRs had no benefit and even lowered yield.
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Ethrel showed promise in maintaining protein
values.

Test weight, plant height, lodging, and TKW were positively correlated. In the winter
wheat experiment, yield was not significantly affected, but plant height, TKW, lodging,
head length, and protein varied significantly.

Tank mix treatments and the h30Man0.8,31Man1,Eth0.8 treatment effectively reduced
plant height. Lodging correlated negatively with plant height. Head length, grain test
weight, and protein showed no relationship with lodging.

Among the treatments, h31Mod0.4 increased protein significantly, and Ethrel improved
TKW.

Research Highlights

o Phase 1: Demonstrated significant impacts of PGRs on various parameters, including

plant height, yield, protein content, test weight, and disease incidences in barley and
spring wheat.

Phase 2: The effects of PGRs on winter wheat and spring wheat were investigated,
revealing notable influences on plant height, yield, protein content, test weight, and
lodging.

It is important to note that year-to-year variation can be dramatic, and further testing is
required to validate and refine these findings. The observed differences between the
phases may be attributed to factors such as environmental conditions and soil
characteristics between sites, emphasizing the need for comprehensive and continued
research.

This study provides valuable insights into the potential benefits of using PGRs in
enhancing crop performance and quality.

Impact on Atlantic Producers

o The results of this study combined with other efforts of Atlantic Grains Council,

including YEN is raising the awareness of producers in the region to the benefits of using
growth regulators as well as the economic impacts and ROI of the treatments. As a result,
there is increased adoption of PGR use in Atlantic Canada.
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CRDA Activity #10A

Project Title: Crop Protection and Growth Parameters

Lead Researchers: Dr. Claude Caldwell

Background Information

©)

The goal of this activity was to address key management factors and soil health relating
to small cereal and corn crops. In 2022, only the soil health experiments was conducted

Soil Health on Cereal & Corn: The objective of this activity was to evaluate the effects of
under-seeding winter wheat to red clover on the performance of the wheat crop, soil
nutrient status the following year and the effects on the following crop of corn.

Research Approaches

(@]

The experiment was a randomized strip plot experiment with 3 replications at 2 sites
(Canning & Truro, NS). It was completed in field scale trials overlaid on a field of winter
wheat at each site.

Treatments:
o No red clover under-seeded to winter wheat crop
o Red clover under-seeded in winter wheat

Corn was planted in the clover, or no clover strips the following year. Data collected on
winter wheat included head counts, yield, test weights, thousand kernel weights and
protein. Data to be collected on the corn included tissue N measurements at one time
during the growing season, yields and test weights. Soil samples were collected each
spring before the corn planting from each of the treatments.

Once plants matured, they were harvested and assessed for yield and test weights.
Harvesting was done by hand, with 20 ears of corn taken from each plot.

There was 6 clover plots and 6 no-clover plots, with each plot consisting of three rows of
corn. From these three rows, only the center row was used for leaf tissue analysis or for
harvesting ears. This two-year experiment was repeated in 2021 (wheat) and 2022 (corn).

Research Findings

o

Soil test data showed no significant effect of the clover on the subsequent year fertility.
While there appears to be some upward trend in overall leaf nutrition because of the
clover under-seeding in the previous year, most of those trends are not statistically
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significant, except that red clover increased e

potassium concentration in corn leaf at Canning in

2022 and red clover increased phosphorus concentration in corn leaf at Truro in 2022. It
should be noted that the land regularly received applications of manure and as such, there
are adequate levels of nutrients regardless of treatment.

o The presence of intercropped clover had no effect on wheat performance in any of the
sites. There was a significant increase in corn yield the following year of more than 2
T/ha. There is a benefit to under-seeding wheat with red clover on the following corn
crop without negatively affecting the yield of the wheat. These results allow farmers to
compare the economic cost of under-seeding clover to the return from yield gains of next
year’s crop.

o The reasons for the enhanced corn yield are not explained by the analysis of soil or the
leaf analysis. A possible explanation involves enhancement of the soil microbiome which
had a positive effect on corn root growth and overall plant resilience. This will be further
explored in the next round of planned experiments.

Research Highlights

o Spring under-seeding of winter wheat with red clover has no significant effect on the
winter wheat crop. If the wheat is followed with a corn crop, there is a carryover positive
effect on yield of the corn of approximately two tons per hectare. This has significant
positive environmental (soil-saving) and economic potential in the region.

Impact on Atlantic Producers
o This trial gives producers research comparing the crop quality and yield benefits

associated with this growing practice when used in rotational cropping systems on a farm
scale.
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CRDA Activity #12

Project Title: Yield Enhancement Network For Wheat
Lead Researchers: Dr. Christina Baxter and Dr. Aaron Mills

Background Information

o An approach developed in the UK by the Agricultural and Environmental Extension
company (ADAS) has resulted in increased total yields amongst the participants in a
“yield enhancement network (YEN)”.

o Using essentially a living labs approach, researchers determine the yield potential of a
wheat crop based on solar radiance, growing degree days, precipitation and other relevant
factors. A management approach which takes into account all yield limiting and yield
enhancing factors.

o Working together with other producers within the YEN, growers benefit from access to
detailed technical information as well as information shared from other members of the
network. The objective of the proposed project was to apply a similar approach to the
selected number of farms on Prince Edward Island over a three year period.

Research Approaches

o In 2019 the Atlantic Grains Council (AGC) and AAFC in collaboration with ADAS,
developed an Atlantic Canada Yield Enhancement Network (YEN). More than an
interesting way to spark a friendly competition, YEN is addressing improved yields,
building crop management expertise and providing farmer leadership concerning crop
research and management.

o YEN uses a crop model that drives the information. The model calculates the solar
energy available and water availability of each field and provides an estimate of the
theoretical potential yield.

o Information, measuring and reporting through YEN provides a the producer with a
tremendous amount of data about their crop: plants per acre, number of tillers per plant,
number of heads per sq. ft., the number of kernels per head and the kernel weight along
with the components that go into calculating the potential yield of each individual field.

o Each YEN producer receives a detailed report summarizing their crop performance and
providing comparisons about their crop to others in the competition.
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o The ADAS model used to calculate potential yield

assumes a 60 cm rooting depth for available soil

moisture. Soil surveys from the 1980’s in PEI indicated that root depth was a maximum

of 60-80 cm. Data collected through YEN is indicating that current rooting depth for

cereals is lower, approximately 43 cm. This information, combined with the success of

the YEN entrants who practice no-till reinforce the importance of limiting tillage and

incorporating cover crops into your crop production system.

o The collection of data on real farm situations through YEN will ensure a sound base for
decision making and build a resiliency for crop production in the region. YEN allows
participation in a network that can transfer production knowledge between participants
allowing producers to understand how expensive inputs can be best utilized.

Research Findings

o After four years of YEN the collective data is providing insights into cereal production
across the Maritimes. YEN participants appear to be increasing yield, especially true for
spring and winter wheat which have four years of measurement.

Research Highlights

o Although YEN started as a pilot for wheat in PEI, it has expanded to new crops including
barley and oats and in geography across the Maritimes.

o In 2022, the program had 98 entries from across the Maritimes and included 4 crops.

o Aaron Mills presented and discussed the trends that are being observed and their impact
on yield including seed type (certified vs bin run), variety selection, planting date,
seeding rate, nitrogen use and efficiency, plant growth regulators, and fungicides.

o The overall Maritime winning entries in 2022 were from Joey Van de Riet (Nova Scotia)
who harvested a winter wheat yield of 3.84 mt/ac and Chris Vissers (Nova Scotia) who
was able to achieve 76% of his total calculated yield potential. Kier Millar from New
Brunswick won the Nitrogen fertilizer use efficiency calculated by the number of pounds
of grain produced per pound of nitrogen applied.

Impact on Atlantic Producers

o YEN has given an insights into grain production in the Maritimes which can be used to
model and predict growth of the crops in the future. While demonstrating the impacts of
improved application and timing of use of crop inputs which will have environmental and
economic impacts.
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CRDA Activity #13

Project Title: Knowledge and Technology Transfer

Lead Researchers: Heather Russell

Background Information

©)

This activity was responsible to collect, analyze and disseminate the project data,
research results, and findings on best management practices.

Completion of the 5th field season, combined with previous years provided the largest
data set for most on-farm agronomy trials, YEN and much of the CRDA research work
being led by AAFC. This information provided a strong basis for Knowledge and
Technology Transfer (KTT) events throughout the year.

Producers responded by record attendance at events and many rich discussions about
AGC’s presentations and factsheets.

The following is a list of KTT events and accomplishments for this year:

A new generation research tool has been developed providing experiment
overviews. It is functional on the AGC website — www.atlanticgrainscouncil.ca
AGC explored to the use of satellite technology as a potential means to supply
visual images that would assist in explanation of results from on-farm agronomy
trials. Both satellite technology and coverage with images available in various
wavelengths are readily available.

The 2022 Spring Newsletter was published and distributed to growers and
stakeholders across the region.

In the spring of 2022, Grower Days were held in New Brunswick (April 7) and
Nova Scotia (April 8) where presentations were made on all project activities by
Misty Croney, Yunfei Jiang for Claude Caldwell, Dave Bell, Aaron Mills, Adam
Foster and Dan MacEachern. Further research presentations were made at the
AGC Summer Members Meeting, and for input companies in the region,
including Agromarts.

2023 Spring Newsletter was written, designed, published and distributed to
growers and stakeholders across the region.

AGC continued its effort to increase its profile on social media. AGC’s most
popular YouTube video - Seed Drill Calibration Video was updated and reshot in
October of 2022. 1t can be viewed at
https://www.youtube.com/watch?v=Vuii3moEKoc
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o A range of experiment factsheets and

information summaries will be completed

for a number of activities in this project. These include the following available at

the AGC website:

- Winter Wheat Seeding Date Trial

- Kernza Overview

- White Mold Management

- Soybean Rolling Trial

- Soybean Fungicide Trial

- Soybean Boron Trial

- Corn Seeding Rate Trial

- Corn Boron Trial

- Oats Nitrogen Fungicide Trial

- Barley UAN Trial

- Barley Nitrogen Trial

- Choosing Cover Crops in Atlantic Canada

- Cereal Disease Management

o AGC partnered with the PEI Soil and Crop Association and the PEI Department of
Agriculture to host the 2023 Grain and Oilseed Research Summit. The overall event was
two days while the first day focused on AGC topics. This was the most attended grain
and oilseed event in the past five years — with 184 attending.

Research Highlights

o The key achievements for Knowledge and Technology Transfer (KTT) reflect the impact
of the producer driven research model adopted by AGC. To commence the process, AGC
surveyed, interviewed and conducted workshops with producers to determine their
research priorities. This was augmented with input from the science community and
professional agronomists working in the input industry in the Maritimes.

o For example the highlights both the research and the impact of KTT follows; Targeted
soybean seeding rates well below those previously recommended — saving producers
money: Through AGC’s CAP AgriScience project, soybean seeding rates have been
reduced between 20 — 25% over the past five years. This is directly related to local
research thru the On-Farm Agronomy Activity.
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Impact on Atlantic Producers

o Through out yearly newsletters, local workshops, regional symposiums, YouTube videos
and the preparation of factsheets AGC was able to connect with producers. They
informed them of the results from research being conducted and the impacts of that
research on their farms. This has impacted the management choices that producers make
across a range of grain and oilseed crops. Building into a systems approach to research
positively impacting grain and oilseed production in the Maritimes.
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If you would like further information, please reach out to heather@atlanticgrainscouncil.ca

Thank you!
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