Optimum Management of Oats Can Vary
Between Varieties
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Funding

Funding for this project provided by the Agriculture Demonstration of Practices and Technologies
(ADOPT) program.

Organizations

e East Central Research Foundation (ECRF)

e Irrigation Crop Diversification Corporation (ICDC)
Principle Investigators

e Mike Hall, ECRF

e Gursahib Singh, ICDC
Objectives

The objective of this project was to demonstrate how seeding rate and N fertility may need to be
managed differently between oat varieties to optimize yield, test weight and lodging resistance.

Recent study indicates that oats are more responsive to added N than has been historically applied.
Some producers are hesitant to increase N rates due to increased lodging risk and decreased test
weights. However, these risks differ between varieties and can be managed to some degree with
seeding rate.

Research Plan

Each trial was setup as a 2 X 2 X 3 factorial with 4 replicates. The factors were oat variety, nitrogen rate
and seeding rate. The varieties CS Camden and CDC Arborg were compared at soil + fertilizer N rates of
110 and 140 lbs N/ac and each rate of N was evaluated at seeding rates of 100, 200 and 300 live
seeds/m?. Table 1 shows all treatment comparisons.

Table 1. Proposed Treatment List for Oat Management Trial

tri#t Variety Lb N/ac at seeding (soil+fert N): Live Seeds/m?
1 CS Camden 110 100
2 CS Camden 110 200
3 CS Camden 110 300
4 CS Camden 140 100
5 CS Camden 140 200
6 CS Camden 140 300
7 CDC Arborg 110 100
8 CDC Arborg 110 200
9 CDC Arborg 110 300
10 CDC Arborg 140 100
11 CDC Arborg 140 200
12 CDC Arborg 140 300

aSide banded urea + background soil N (0-24”). N results from samples that are only 0-12" deep
were multiplied by 1.5 to estimate N available in top 24”.
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The trials were conducted at Outlook (Irrigated Brown), and Yorkton (Black). Plot size varied between
sites depending on equipment. All other macronutrients were applied at rates to be non-limiting to
yield. Dates of various operations are listed in Table 2.

Table 2. Dates of operations in 2023.

Operation Yorkton Outlook
Pre-seed herbicide (if needed) none none
Seed trial May 17 May 11
Emergence counts June 19 ?

In-crop Herbicide

June 5 -Prestige

June 8 -Buctril M

In-crop Fungicide

June 28- Caramba

none

In-crop Insecticide

none

May 30 - Matador

Lodging (0-9)

August 17

?

Seed Yield: corrected to 13.5%
moisture

August 17 & 18

August 16

Results

Yorkton and Outlook were warmer and drier in 2023 than the long-term average (Tables 3 & 4). Oat
yield only averaged 75 bu/ac at Yorkton due to the dry conditions. At Outlook, the average oat yield was
much higher (177 bu/ac) as the site was irrigated.

Table 3. Mean monthly temperatures amounts along with long-term (1981-2010) normals for the 2023 growing season at 8 sites in

Saskatchewan.
Location Year May June July August Avg. / Total
Mean Temperature (°C) -------------------
Outlook 2023 15.2 19.5 18.5 18.7 18.0
Long-term 11.3 16.0 18.6 17.8 15.9
Yorkton 2023 14.1 19.4 16.8 17.8 17.0
Long-term 10.4 15.5 17.9 17.1 15.2

Table 4. Precipitation amounts along with long-term (1981-2010) normals for the 2023 growing season at 8 sites in Saskatchewan.

Location Year May June July August Avg. / Total
Precipitation (mm) ----------=---------
Outlook 2023 17.2 15.3 15.5 46.6 94.6
Long-term 43.2 69.3 57.6 44.2 214.3
Yorkton 2023 20 834 17.4 72.6 1934
Long-term 51 80 78 62 272

Oat emergence was good at both locations. Increasing seeding rate produced a large range of plant
emergence rates at both locations (Table 5 and 6). Plant emergence was very similar between oat
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varieties at Yorkton (Table 5). At Outlook, CS Camden had an average emergence rate of 154.9
plants/m?, whereas CDC Arborg had a statistically higher plant emergence of 183.3 plants/m? (Table
6). However, the agronomic impact of this difference is likely modest. At Outlook, there was a
significant N rate by seeding rate interaction as the spread in emergence between seeding rates was
more narrow for the low rate of soil + fertilizer N. While the reason for this is unclear, the differences
were not substantial and are likely agronomically inconsequential. Lodging was minimal at both
locations and no treatment effects on lodging were detected between CS Camden and CDC Arborg as
both are rated as having “Very Good” resistance to lodging.

At Yorkton, CS Camden significantly yielded 20% higher than CDC Arborg (Table 5). Increasing N rate and
seeding rate did not significantly affect yield at Yorkton, which was likely the result of drought. In
contrast, CDC Arborg significantly yielded 5% more than CS Camden at Outlook (Table 6). However,
there was a significant variety by seeding rate interaction. While seeding rate did not affect the yield of
CS Camden, increasing seeding rate from 100 to 200 seeds/m? significantly increased the yield of CDC
Arborg from 6626 kg/ha to 7078 kg/ha, an increase of 7%. Despite a lack of statistical significance this
trend was also observed at Yorkon, where the yield of CDC Arborg increased from 2289 kg/ha to 2919
kg/ha (27%) when seeding rate was increased from 100 to 200 seeds/m?. Increasing seeding rate to 300
seed/m? at either site did not significantly or substantially increase the yield of CDC Arborg any further.

Increasing N rate from 110 to 140 Ib/ac of soil + fertilizer N reduced test weights at both locations. This
phenomenon has been well documented by past research. However, the effect was only statistically
significant at Outlook, where test weight was reduced from 249.0 to 247.9 g/0.5 | (Table 6). Increasing
seeding rate significantly increased test weight at both locations (Tables 5 & 6). However, a significant
variety by seeding rate interaction at Yorkton found the effect was more pronounced for CDC

Arborg. While increasing seeding rate from 100 to 300 seeds/m? only increased test weight for CS
Camden from 215.7 to 218.4 g/0.5 |, test weight for CDC Arborg was increased more from 211.1 to 221.8
g/0.5 |. However, regardless of seeding rate, the test weight for both varieties were well below 230 g/0.5
|, the level below which oats are rejected for milling at Grain Millers. At Outlook, no test weight
interactions were detected with variety (Table 6). On average, CS Camden had a significantly lower test
weight than CDC Arborg at Outlook which supports past research. However, the test weight for both
varieties were above 245 g/0.5 | regardless of management. This is the level above which oats are not
discounted for milling by Grain Millers.

Economics

The economic evaluation in this discussion uses price values from the Saskatchewan Crop Planning
Guide for 2023. These include $0.32/Ib for oat seed, $1.18/ Ib N, and $5.19/bu for milling oats. While
oat test weights at Yorkton were too low to technically make milling standard, $5.19/bu of oat was still
used in the economic analysis, as test weight seems to be more of an issue in our research plots than for
farmers in the field. The reason for this is not clear but it may be the result of producers blowing more
fine seed out the back of the combine during harvest.

At Yorkton, increasing the level of soil + fertilizer N from 110 to 140 Ib/ac did not increase yield due to
droughted conditions. As a result, the cost of applying additional N only served to reduce the net return
by $36.71 (Table 7). Increasing the seeding rate from 100 to 200 seeds/m? increased the net return by
$29.75/ac on average. Despite no interaction detected, most of this increase can be attributed to a yield
increase for CDC Arborg. However, further increasing seeding rate to 300 seeds/m? reduced yield and
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reduced the net return by $34.76/ac. Overall, CDC Arborg was 13.4 bu/ac lower yielding than CS
Camden, and generated $69.68/ac less income.

In contrast to Yorkton, increasing the rate of applied N at Outlook increased net return by $15.97/ac
(Table 8). Like Yorkton, increasing seeding rate at Outlook from 100 to 200 seeds/m? generated an
additional net return ($48.82), but only for CDC Arborg. The yield of CS Camden was unresponsive to
increasing seeding rate and in turn any increase in seeding rate from 100 seeds/m? decreased net
return.

Conclusion

In conclusion, there was little information to suggest CDC Arborg and CS Camden should be managed
differently. Neither N rate, or seeding rate had a significant influence on lodging, as levels of lodging
were very low in this study and the varieties used for comparison were both rated as having “Very
Good” resistance to lodging. Increasing the level of N fertility by 30 Ib/ac from what has been historically
recommended was only economical at Outlook under irrigation. There was no statistical evidence to
suggest this differed between varieties. Under droughted conditions at Yorkton, the same increase in N
fertility did not statistically increase yield for either variety and thereby reduced economic net return by
$36.710n average. While increasing N did reduce test weight at both locations it was economically
inconsequential. Regardless of variety or N rate, test weights were too low for milling quality at Yorkton
and were above discount levels at Outlook. It was possible to push test weights higher for CDC Arborg
with increasing seeding rate but not sufficiently high enough to make milling specifications. At Outlook,
test weights were above discount levels regardless of seeding rate or variety. Increasing seeding rate
from 100 seeds/m? to 200 seeds/m? increased yield at Yorkton and Outlook enough to increase net
return for CDC Arborg. However, the effect was only statistically significant at Outlook. Increasing
seeding rate did not affect yield of CS Camden at either site and proved uneconomical. At both
locations, increasing seeding rate further from 200 to 300 seeds/m? reduced economic returns for both
varieties.

In summary, there was some evidence to suggest increasing seeding rate from 100 to 200 seeds/m? was
more economical for CDC Arborg compared to CS Camden in this study. However, the economic effect
of increasing N did not appear to differ between Varieties. It should be noted that low test weight is
more of a concern for CS Camden. Thus, the acceptance of CS Camden for milling based on test weight is
more likely to be negatively impacted by increasing N and positively impacted by increasing seeding rate
compared to CDC Arborg depending on environmental conditions.
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