
Grant Progress Report and Invoice 
January 1, 2021 – June 30, 2021 

Title of project: Management Practices to Maximize Canola Profitability 
Program or Agency Name: MDA Grant to Minnesota Canola Council 

Purpose and scope of the monitoring: The grant monitoring serves three general purposes: to foster 
a partnership approach to the monitoring process through an open discussion between the state 
office staff and the grantee staff, to gain a general overview, or “big picture,” of the grantee’s work 
and to verify compliance with funding source rules and regulations. 

1. List the objectives of this project.
Objective 1: Canola Variety and Systems Comparisons. To establish agronomic and economic 
criteria for canola varieties with the pod shatter trait under their respective herbicide options for 
use in direct harvest canola production systems.
Objective 2: Direct Harvest and Swathing Trial. To compare harvesting methods in canola -
swathing (standard) vs. direct harvest alone or with a desiccant.
Objective 3: Nitrogen Fertility Rate, Source, and Timing Trial. To evaluate canola growth, 
development, and yield from several rates of nitrogen (N) applied preplant incorporated (PPI) 
alone and combinations of PPI + post emergence timings.
Objective 4: Canola Management Strategies to Improve Return on Investment (ROI). To compare 
various management strategies (seeding rates, nitrogen fertility, fungicide applications) in canola 
to improve ROI.

2. List all outcomes from this project that were produced during the duration of this grant. Please 
include brief (1-2 sentence) accounts of all the research and outreach efforts. Examples include 
but are not limited to experiments, releasing cultivars, patents, publications, presentations, and 
field days. Chronological order is preferred.
Research Activities:
2018 Research Activities:
Objective 1: To evaluate agronomic characteristics of canola varieties with different herbicide 
production systems (Liberty Link (LL), Roundup Ready (RR), and Sulfonylurea (SU) grown under 
the climatic conditions of northern Minnesota.
In 2018, 23 canola lines were evaluated in the replicated small plot research trial and included 16 
RR, 4 LL, and 3 SU canola varieties. Canola yields ranged from 1,986 to 2,742 lbs/A (Table 1). 
The trial average yield was 2,468 lbs/A which was 20% lower than our yield target of 3,000 lbs/A 
and about 30% lower than previous years. Hot and dry conditions during flowering caused some 
flower and pod abortion, especially on the upper portion of the canola plant reducing the yields of 
all varieties.
Objective 2: Direct Harvest and Swathing Trial. To compare harvesting methods in canola -
swathing (standard) vs. direct harvest alone.
In 2018, two seeding rates (6 PLS/ft vs. 9 PLS/ft) were used to compare direct harvesting to 
swathing using commercial field equipment. The field was managed using best management 
practices for canola. Canola yields were similar for both seeding rates and harvest methods. 
Averaged over both planting rates canola yields were 2,519 lbs/A from swath and harvest 
compared to 2,511 lbs/A from direct harvest (Table 2). Results from this trial suggest direct 
harvest is a viable option for canola growers that do not have access to a swather. Direct harvest 
canola appears to be a management practice that should be considered by canola growers using 
precision planting equipment.



Objective 3: Nitrogen Fertility Rate, Source, and Timing Trial. To evaluate canola growth, 
development, and yield from several rates of nitrogen (N) applied pre-plant incorporated (PPI) 
alone and combinations of PPI and post emergence timings. 

In 2018, ten nitrogen fertility treatments were investigated ranging from 0 to 160 lbs/A total 
nitrogen (Table 3) in a small plot replicated trial. The PPI treatments were applied on 5/22/18, 
canola was seeded on 5/23/18, and post emergence fertility treatments were applied on 6/12/18 
when canola was in the 3 to 5 leaf stage. In general, higher nitrogen rates increased canola seed 
yields. However, the highest yield (2990 lbs/A, 111% of the trial mean) was achieved with 80 lbs/
A N PPI followed by 40 lbs/A N applied early post emergence capitalizing on higher nitrogen use 
efficiency by the actively growing canola crop.  

Objective 4: Canola Management Strategies to Improve Return on Investment (ROI). To 
compare various management strategies in canola to improve ROI. 

In 2018, the ROI study investigated high versus low seeding rates, nitrogen rates, and fungicide 
treatments with the objective to determine which canola inputs have the greatest impact on the 
growers return per acre. The three canola management variables evaluated in this trial are: 

Seeding rate - H: 12 PLS in 6” rows vs. L: 6 PLS in 12” rows (conventional seeding) 
Nitrogen rate - H: 160 lbs/A vs. L: 120 lbs/A 
Fungicide application – H: Proline at 10% bloom plus Priaxor late vs. L: Topsin M at 10% bloom 

The trial was conducted at two locations in 2018. Treatment combinations, yield, and other 
agronomic data are presented in Table 4. The two location mean canola yield was 2,894 lbs/A. 
The combined location data indicated two treatments produced less canola yield (LLL: 6 PLS in 
12 inch rows/120 lbs/A nitrogen/Fungicide Topsin M at 10% bloom and LLH: : 6 PLS in 12 inch 
rows/120 lbs/A nitrogen/Fungicide Proline at 10% bloom and Priaxor late application ) than the 
rest of the treatments. All other treatments were similar with canola yields ranged from 2,826 to 
3,035 lbs/A. This narrow yield range resulted in no differences in treatment means being 
detected from the various management options tested. 

2019 Research Activities: 

Objective 1: To evaluate agronomic characteristics of canola varieties with different herbicide 
production systems (Liberty Link (LL), Roundup Ready (RR), Truflex (next generation Roundup 
Ready), and Clearfield (CL)) grown under the climatic conditions of northern Minnesota.  

In 2019, 24 canola lines were evaluated in the replicated small plot research trial and included 11 
RR, 5 LL, 6 Truflex, and 3 CL canola varieties. Canola yields ranged from 1,949 to 2,902 lbs/A 
(Table 5). The trial average yield was 2,443 lbs/A which was similar to the 2018 yields and about 
18% lower than our yield target of 3,000 lbs/A (Table 5). Warm and dry conditions during 
flowering caused some flower and pod abortion, especially on the upper portion of the canola 
plant reducing the yields of all varieties.  

Objective 2: Direct Harvest and Swathing Trial. To compare harvesting methods in canola - 
swathing (standard) vs. direct harvest alone or with a dessicant.  

A small plot canola trial was seeded May 29, 2019, in a randomized complete block design with 
4 replications. Best management practices were utilized. Treatments where 1) swathing and 
combining; 2) direct combining; 3) Reglone desiccant and direct combining; and 4) Roundup plus 
Sharpen desiccants and direct combining. The results from this trial show canola yields in the 
swathed canola averaged 2,180 lbs/A compared to an average of 2,659 lbs/A for the three direct 
harvest treatments (Table 6). Canola was seeded in 22 inch rows and when swathed, the canola 
roller pushed the plants down between the rows which resulted in some of the canola not being 
picked up by the combine header. If a canola grower was planting canola in 22 inch rows, direct 
harvest would most likely be the recommended harvest method. No difference in yield was 
detected between the two desiccant treatments and the undesiccated direct combined canola. At 
the time of harvest, no visual difference in canola maturity was observed from the two desiccants 
compared to the untreated. This data suggests that weather conditions in 2019 were conducive 



for canola dry down as the untreated canola looked similar to the two desiccants. Like in 2018, 
direct harvest canola appears to be a management practice that should be considered by canola 
growers using precision planting equipment.  

Objective 3: Nitrogen Fertility Rate, Source, and Timing Trial. To evaluate canola growth, 
development, and yield from several rates of nitrogen (N) applied pre-plant incorporated (PPI) 
alone and combinations of PPI and post emergence timings. 

In 2019, the same ten nitrogen fertility treatments were investigated ranging from 0 to 160 lbs/A 
total nitrogen (Table 7) in a small plot replicated trial. The PPI treatments were applied prior to 
canola being seeded on 5/16/19, and post emergence fertility treatments were applied on 6/15/18 
when canola was in the 3 to 5 leaf stage. In general, higher nitrogen rates increased canola seed 
yields. The highest yield (3,506 lbs/A, 116% of the trial mean) was achieved from 65 lbs/A 
nitrogen applied PPI followed by 80 lbs/A applied early post emergence capitalizing on higher 
nitrogen use efficiency by the actively growing canola crop.  

Objective 4: Canola Management Strategies to Improve Return on Investment (ROI). To 
compare various management strategies in canola to improve ROI. 

In 2019, the ROI study investigated high versus low seeding rates, nitrogen rates, and fungicide 
treatments with the objective being determine which canola inputs have the greatest impact on 
the growers return per acre. The three canola management variables evaluated in this trial are: 

Seeding rate - H: 12 PLS in 6” rows vs. L: 6 PLS in 12” rows (conventional seeding) 
Nitrogen rate - H: 160 lbs/A vs. L: 120 lbs/A 
Fungicide application – H: Proline at 10% bloom plus Priaxor late vs. L: Topsin M at 10% bloom 

The ROI trial was repeated in 2019. Treatment combinations, yield, and other agronomic data are 
presented in Table 8. Canola seed yields ranged from 2,695 to 3,157 lbs/A with the mean canola 
yield of 3,021 lbs/A. Treatments that resulted in canola seed yields of less than 100% were L/L/L, 
L/L/H and L/H/L. All other treatments gave canola seed yield that ranged from 101-105% of the 
trial mean yield. In 2019, limited disease pressure was present in the plots regardless of row 
space, seeding rate or fertility rate resulting in no observed benefits from the fungicide 
treatments. 

2020 Research Activities: 

In addition to the difficulties of conducting research during the global COVID-19 pandemic, the 
2020 growing season was challenging. The fall of 2019 was extremely wet followed by excessive 
rainfall in June and July (over 14.5 inches which is twice the normal rainfall) which negatively 
impacted the canola plots with saturated soil and standing water for long periods of time during 
critical growing periods. The trial data should be interpreted using caution based on the abnormal 
growing season and the high degree of variability in the data. 

Objective 1: To evaluate agronomic characteristics of canola varieties with different herbicide 
production systems (Liberty Link (LL), Roundup Ready (RR), Truflex (next generation Roundup 
Ready), and Clearfield (CL)) grown under the climatic conditions of northern Minnesota.  

In 2020, 21 canola lines were evaluated in the replicated small plot research trial and included 4 
RR, 8 LL, 5 Truflex, 1 Truflex + LL, 1 RR + LL, and 2 CL canola varieties. Canola yields ranged 
from 472 to 1,194 lbs/A (Table 9). The trial average yield was 801 lbs/A which was 32% of the 
2019 yields and significantly lower than our yield target of 3,000 lbs/A. The depressed canola 
yields in 2020 can be attributed to saturated soil conditions in the fall of 2019, incomplete tillage 
in the fall of 2019, delayed planting in 2020, and extended saturated soil conditions from mid-
June into July during the 2020 growing season. 

Objective 3: Nitrogen Fertility Rate, Source, and Timing Trial. To evaluate canola growth, 
development, and yield from several rates of nitrogen (N) applied pre-plant incorporated (PPI) 
alone and combinations of PPI and post emergence timings. 



In 2020, the canola yield response from various rates of urea alone and a 50/50 blend of urea + 
ESN applied PPI and a split nitrogen strategy of PPI urea followed by a post emergence (3-5 leaf 
canola) application of Agrotain coated urea and liquid nitrogen was investigated. Canola yields 
ranged from 1,221 to 2,421 lb /A (Table 10). Generally, canola yields tended to increase as the 
nitrogen rate increased from 60 to 160 lbs/A. Further, canola yields tended to increase at a given 
level of nitrogen from a 50/50 blend of urea + ESN applied PPI compared to urea applied alone. 
This suggests that in a year of above average rainfall, a 50/50 blend of urea and ESN is more 
efficient than urea applied PPI alone. When applied postemergence, 28% nitrogen tended to be a 
more efficient nitrogen source than Agrotain Ultra coated urea. The trial had several areas of 
extended ponded water and saturated soil conditions and will be repeated in 2021 to validate the 
results under more normal environmental conditions. 

Outreach Activities: 

2018 Outreach Activities: 
Canola Growers Field Day, Roseau, MN: July 11, 2018 
Contributor to the Red River Farm Network "Canola Minute" which is broadcast to local stations 
to provide an update on growing conditions and other information that is of interest to canola 
growers in MN, ND & SD. 
Minnesota-North Dakota Canola Research Meeting, Fargo, ND: November15, 2018 
Canola Growers Annual Meeting, Roseau, MN: December 5, 2018 
Minnesota Canola Growers website houses annual research summaries: mncanola.org  

2019 Outreach Activities: 
Canola Growers Field Day, Roseau, MN: July 10, 2019 
Contributor to the Red River Farm Network "Canola Minute" which is broadcast to local stations 
to provide an update on growing conditions and other information that is of interest to canola 
growers in MN, ND & SD. 
Minnesota-North Dakota Canola Research Meeting, Fargo, ND: November 7, 2019 
Canola Growers Annual Meeting, Roseau, MN: December 4, 2019 
Minnesota Canola Growers website houses annual research summaries: mncanola.org  

2020 Outreach Activities: 
Minnesota-North Dakota Canola Research Meeting, Virtual: November 5, 2020 
Canola Growers Annual Meeting, Virtual: December 3, 2020 
Minnesota Canola Growers website houses annual research summaries: mncanola.org 

3. List any outcomes from this project that you expect to result after the final report is submitted. We 

do not anticipate any outcomes after the final report.

4. Provide a paragraph or two describing or elaborating on the results from your project that 
demonstrate improvement of agricultural product quality, quantity, or value. Feel free to include a 
discussion of any measurable outcomes of your research and outreach such as cultivars 
released, numbers of farmers trained, or management guides distributed.
Over the last two decades, Minnesota canola acres have declined significantly from 200,000
(1998) to 14,500 (2014). Several factors for the decline include soybean acreage expansion, high 
canola input costs (fertilizer), and additional management costs (swathing). A recent 
advancement in high-yielding canola varieties is pod shatter technology, paving the way for 
farmers to consider a direct harvest strategy. Our research was conducted to identify new 
management strategies to reduce input costs and increase yields to assist the Minnesota canola 
industry to more effectively compete with other cropping choices and to meet demand at the 
relatively new CHS crushing facility in Hallock, MN. Currently it imports most of its canola from 
Canada and North Dakota. In the last number of years, we have seen an increase in acres to 
50,000 in 2020 and information generated by this research project can help this upward trend 
continue.
Swathing canola prior to harvest is considered a standard management practice and costs
$11.93/acre (NDSU Survey). Direct harvest varieties can be more cost effective for farmers by



saving swathing cost. In addition, with direct harvest canola, acreage can be promoted outside 
the traditional canola growing area as direct harvest canola can be harvested with small 
grain/soybean straight headers potentially increasing canola acreage. 

Canola farmer surveys highlight priority areas of research to increase canola profitability in 
Minnesota. Priority research areas include direct harvest strategies, evaluation of canola 
genetics with pod shatter traits, nitrogen management, and management practices improving 
return on investment (ROI). To address these priorities, those four applied research areas were 
investigated with an overall goal of maximizing profitability to canola farmers. This 3-year project 
through large on-farm locations and small plot replicated research trials provided valuable 
information on direct harvest canola production and management strategies to maximize canola 
profitability. We were able to provide canola producers with timely information on the highest 
performing varieties in northern Minnesota. We successfully demonstrated that direct combining 
of canola can be a viable option for growers. Finally, we were able to provide nitrogen fertility 
recommendations for increasing the profitability of canola.  

5. If possible, describe any economic impacts of your project that were estimated or measured by
your organization.

Research and Economic Impacts 2018:

In the 2018 systems trial, 7 of the 23 canola varieties produced seed yield of 105 to 111% of the 
mean. Using the trial average of 2,468 lbs/Ac, and canola price of $0.16/lb, the gross dollar return 
in 2018 would be of $394.88/ac. All varieties exhibited good early season vigor. First flower date 
ranged from June 30th to July 5th with the end of flowering ranging from July 15th to July 25th. 
Plant height ranged from 43 to 61 inches. Oil content ranged from 46.1% to 53%.

In 2018, the comparison between direct harvesting to swathing suggest direct harvest is a viable 
option for canola growers that do not have access to a swather. Direct harvest canola has the 
potential to save growers the approximately $12 per acre cost of swathing.

Nitrogen can account for over 36% of the direct costs of canola production. By utilizing split 
applications of nitrogen, the canola crop can better utilize it when the crop is actively growing at 
the 3 to 5 leaf stage. In the 2018 nitrogen fertility trial, fertilizer was applied from 0 to 160 lbs/A as 
PPI or PPI plus post emergence applications. Net return for the various nitrogen fertilizer costs for 
rates applied over the base rate of 9-40-40 is presented in Table 11. With cost basis used in this 
table, 80 lbs/Ac urea PPI followed by 40# urea applied early post emergence returned $221.50 to 
the grower. This was $33/A more than the next highest return treatment of 160 lbs/A ($188.5) 
when nitrogen was applied PPI only. Liquid fertilizer as 28% and ammonium thiosulfate gave net 
returns in the $18-128/A range. Results from this fertility trial suggest that a split application of 80 
lbs/A nitrogen applied followed by 40 lbs/A post emergence can increase the nitrogen use 
efficiency and increase the net return/A compared to nitrogen applied PPI only. Applications of 
nitrogen all at once prior to planting is an easy option preferred by many growers. However, split 
applications of nitrogen will offer increased nitrogen use efficiencies and may lead to higher 
profits compared to a PPI only option for nitrogen applications in canola.

The 2018 Return on Investment Trial showed few differences among the treatments (Table 12). 
When estimating economic returns on investment, retail cost estimates were used. Only two 
treatment combinations gave a positive return on investment to the grower: L/H/L at $40.41/A and 
H/L/L at $3.20/A. Using any of the other higher management treatments the grower would have 
lost money based on the growing conditions in 2018.

Growers should consider the pros and cons of narrow versus wide rows for canola. Narrow rows 
canopy the ground more rapidly, have higher photosynthetic potential early in the season, and 
provide better weed competition. Wider rows are better able to be productive with lower seeding 
rates, leave sufficient space to allow field equipment to operate between rows and maybe less 
susceptible to white mold by allowing better air flow. White mold and other disease pressure were 
generally low in 2018. In years with moderate to heavy disease pressure, canola would respond 
to fungicide multiple treatments.



Research and Economic Impacts 2019: 

In the 2019 systems trial, 6 of the 24 canola varieties produced seed yield of 105 to 119% of the 
trial mean. Using the trial average of 2,443 lbs/A, and canola price of $0.20/lb, the gross dollar 
return in 2019 would be of $488.60/A. All varieties exhibited good early season vigor. First flower 
date ranged from June 28th to July 4th with the end of flowering ranging from July 15th to July 
21th. Oil content ranged from 45.8% to 52.3%. 

In 2019, the comparison between direct harvesting to swathing suggests direct harvest is a 
viable option for canola growers that do not have access to a swather. Direct harvest canola has 
the potential to save growers the approximately $12 per acre cost of swathing. In addition, under 
favorable dry down conditions, the direct combined treatment yielded 339 lbs/A more seed than 
the swathed treatment resulting in an additional economic return of $54.24 per acre for a $66.24 
per acre greater return. 

Nitrogen is a significant input cost for canola production accounting for over 36% of the direct 
costs of production. By utilizing split applications of nitrogen, the canola crop can better utilize it 
when the crop is actively growing at the 3 to 5 leaf stage. The 2019 nitrogen fertility trial was a 
repeat of the 2018 trial with fertilizer applied from 0 to 160 lbs/A as PPI or PPI plus post 
emergence applications. Net return for the various nitrogen fertilizer costs for rates applied over 
the base rate of 9-40-40 is presented in Table 13. With cost basis used in this table, 80 lbs/Ac 
urea PPI followed by 40 lb urea applied early post emergence returned $221.50 to the grower. 
This was $33/A more than the next highest return treatment of 160 lbs/A ($188.5) when nitrogen 
was applied PPI only. Liquid fertilizer as 28% and ammonium thiosulfate gave net returns in the 
$18-128/A range. Results from this fertility trial suggest that a split application of 80 lbs/A 
nitrogen applied followed by 40 lbs/A post emergence can increase the nitrogen use efficiency 
and increase the net return/A compared to nitrogen applied PPI only. Applications of nitrogen all 
at once prior to planting is an easy option preferred by many growers. However, split applications 
of nitrogen will offer increased nitrogen use efficiencies and may lead to higher profits compared 
to a PPI only option for nitrogen applications in canola. 

The 2019 Return on Investment Trial showed few differences among the treatments (Table 14). 
When estimating economic returns on investment, retail cost estimates were used. Only one 
treatment combination gave a positive return on investment to the grower: L/H/L at $2.40/A and it 
was the same treatment with the highest economic returns in 2018. All other management 
treatments the grower would have lost money 2019. 

Research and Economic Impacts 2020: 

In the 2020 systems trial, 21 canola lines were evaluated in the replicated small plot research 
trial and included 11 RR, 8 LL, and 2 SU canola varieties. The extremely poor canola yields in 
2020 can be attributed to saturated soil conditions in the fall of 2019 limiting tillage operations in 
the fall of 2019, delayed planting in 2020, and extended saturated soil conditions from mid-June 
into July during the 2020 growing season. The high degree of variability and the stressful 
growing conditions resulting in low yields makes interpretation of the data suspect. 

By utilizing split applications of nitrogen including environmentally sensitive nitrogen (ESN), the 
canola crop may be better able to utilize nitrogen when the crop is actively growing at the 3 to 5 
leaf stage. With nitrogen being a significant input cost, maximizing nitrogen use efficiency and 
nitrogen rates is important to growers. Canola yields were low in the trial and the trial averaged 
only 1,872 lbs/A due to the poor growing conditions of excess rainfall and saturated soils (Table 
10). Canola tended to benefit from a 50/50 blend of urea plus ESN compared to urea applied 
alone and the highest yielding treatment was 160 lbs/A nitrogen applied as 80 lbs/A urea and 80 
lbs/A ESN PPI (2,421 lbs/A vs. 2,180 lbs/A). This suggests that in a year of above average 
rainfall, a 50/50 blend of urea and ESN is more efficient than urea applied PPI alone. 

6. List and briefly describe any challenges that have slowed the progress or impacted the budget of
the project.



The COVID-19 global pandemic prevented us from doing some of the on-farm research 
described in the grant and limited our access to canola fields. We were unable to host a grower 
Field Day in 2020. The annual canola growers meeting was held virtually in December 2020 
which was challenging. 

7. If you changed the scope or objectives of your project, please provide a short summary and
justification of the changes.

No changes to the scope or objectives of the project.
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