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Demonstrating oat seeding rates as a 
cultural control method for controlling 

wild oats in oats  

 
Funding 

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

Organizations 

• Northeast Agriculture Research Foundation (NARF) 

• Irrigation Crop Diversification Corporation (ICDC) 

Principle Investigators 

• Brianne McInnes, NARF 

• Gursahib Singh, ICDC 

Objectives 

To demonstrate oat seeding rates as an integrated pest management strategy for controlling wild oat 

populations in tame oats  

 

Research Plan 

In 2023 a small plot demonstration was conducted at Melfort (NARF) and Outlook (ICDC), SK to 
demonstrate oat seeding rates as an integrated pest management strategy for controlling wild oat 
populations in tame oats. The demonstration was a split-plot, with manual wild oat control or no wild 
oat control, in combination with four different oat seeding rates of 150, 250, 350, and 450 seeds/m2. 
Data collection consisted of plant density, wild oat density, wild oat intensity ratings, crop yield, wild oat 
dockage, and test weight. The environmental conditions were hot and dry at both locations, but the 
demonstration was successfully established, and all data was collected.  

NARF is a dryland site located in the thick black soil zone with a clay loam, high organic matter soil (7-
11%). ICDC is under irrigation and is located in the brown soil zone with a coarser texture soil and lower 
organic matter (2-3%).  

The demonstration was small plot with four replications at both sites. The treatment arrangement was a 
split-plot with wild oat control as the main-plot and tame oat seeding rate as the sub-plot. These factors 
were combined to create eight treatments at both sites (Table 1). Plot were kept wild oat free in 
treatments 1-4 by handing weeding throughout the season. 

 

 



 

Research and Demonstration Program Report 2023                                                                                                      69 

 

Table 1. Treatments used in Demonstrating oat seeding rates as a cultural control method for 
controlling wil oats in oats at both locations in 2023.  

Treatment #  Wild oat control  Tame oat seeding rate  

1  

No Control  

450 seeds/m2  

2  350 seeds/m2  

3  250 seeds/m2  

4  150 seeds/m2  

5  

Wild Oat Free  

450 seeds/m2  

6  350 seeds/m2  

7  250 seeds/m2  

8  150 seeds/m2  

 

The trial was managed at all sites for best management practices. Broadleaf weeds, disease, and insects 
were controlled using registered pesticides when needed at the discretion of each site manager. All 
dates of operations and agronomic information is provided in Table 2. Soil samples were collected in the 
trial area at all sites and results are reported in Table 3. Macronutrients (N,P,K,S) were applied at 
seeding based on soil sample results to achieve a high yielding oat crop in each respective location.  

Table 2. Agronomic information and dates of operation for Demonstrating oat seeding rates as a 
cultural control method for controlling wil oats in oats at both locations in 2023.  

   NARF  ICDC  

Stubble  Canola  Canola  

Row spacing  0.3048m  0.254m  

Plot size  14.0m2  30.6m2  

Oat variety used  CDC Arborg  CS Camden  

Fertility (N-P2O5-K2O-S kg/ha)  107-56-17-11  140-30-0-0  

Seeding date  17-May  11-May  

Seed treatment  None  Insure Cereal Fx4  

Pre-emergent herbicide  
Glyphosate 540 1L/ac May 

19  
none   

Post-emergent herbicide  
Prestige XL 947mL/ac June 

7  
Buctril M June 8  

Fungicide  None  none   

Insecticide  
Decis 5ec 60mL/ac June 23 

for grasshopper  
Matador May 30 for 

grasshopper  

Desiccant  None  None  

Plant counts  05-Jun     

Wild oat counts  13-Jun     

Wild oat ratings  02-Aug     

Harvest  21-Aug  16-Aug  
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Table 3. Soil sample results for the trial area for Demonstrating oat seeding rates as a cultural control 
method for controlling wil oats in oats at both locations in 2023. 

Depth  
NO3-N 

(kg/ha)  
Olsen-P 
(ppm)  

K (ppm)  S (kg/ha)  pH  
Organic 

Matter (%)  
Salts (mmho/cm)  

   NARF  

0-15cm  18  9  401  36  6.4  7.6  0.48  

15-60cm  27        61  7.3     0.54  

   ICDC  

0-15cm  4  6  317  18  7.7  2.7  0.26  

15-60cm  18        18  7.9     0.2  

 

To assess treatment differences, data measurements consisted of plant density, wild oat density, wild 
oat intensity ratings, crop yield, wild oat dockage, and test weight. Plant density was measured by 
counting the seedlings along two 1-meter sections of crop row per plot. The average between the two 
counted rows was then divided by the row spacing at each respective site to determine the plants/m2 

(PPMS). Wild oat density was completed by counting the wild oats present in 0.5m2 in two locations per 
plot at the 2-3 leaf stage of the tame oat crop.  Wild oat intensity ratings were completed after the tame 
oat crop had reached heading by rating the intensity of wild oat populations using a scale of 1-5, where 
1 equated to no wild oats and 5 equated to 100% of the plot being infested with wild oats. Grain yield 
was determined at each site by weighing each harvested plot sample and converting the grams per plot 
to a kg/ha equivalent, while correcting to consistent moisture. Test weights (TW) were determined by 
weighing the grams of seed in a 0.5-litre to the nearest hundredth of a gram. Wild oat dockage was 
completed by obtaining a 500-gram subsample of the harvested grain for every plot and separating out 
the wild oats. Wild oats were then weighed and reported as a % of the total sample weight. For 
treatment comparisons, both sites were analyzed separately using a split plot design in Statistix 10 with 
wild oat control as the main plot and seeding rate as the sub-plot. 

 

Results 

Environmental Conditions:  
The environmental conditions at both sites were warmer than average temperatures (+1.7-1.9°C) with 
lower-than-average precipitation (46-49%) as compared to the long-term (Table 4). At Melfort and 
Outlook, all growing season months had greater average temperatures except for July, where 
temperatures were 0.6°C and 0.4°C lower than the long-term average, respectively. At both locations, 
cumulative precipitation was significantly reduced from May to July, but precipitation in August was 
within a few mm of the long-term average. Additionally, the site at Outlook was irrigated, which 
provided an additional 116mm in June, 86mm in July and 43mm in August for a total of 245mm as 
irrigation. Despite the dry conditions at both locations, the demonstration was established successfully, 
and all data was collected. 
 
Table 4. Environmental conditions of the 2023 growing season as compared to long-term conditions at 
Outlook and Melfort, SK  
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   May  June  July  August  Total/Average  

--Temperature (°C)--  

Melfort 2023  14.1  19.2  16.9  17.3  16.9 (+1.7)  

    Long-termx  10.7  15.9  17.5  16.8  15.2  

Outlook 2023  15.2  19.5  18.5  18.7  18.0 (+1.9)  

    Long-termx  11.5  16.1  18.9  18.0  16.1  

--Precipitation (mm)--  

Melfort 2023  17.9  26.4  16.4  50.0  111 (49%)  

    Long-termx  42.9  54.3  76.7  52.4  226  

Outlook 2023  17.2  15.3  15.5  46.6  95 (46%)  

    Long-termx  42.6  63.9  56.1  42.8  205  

xLong-term average is anywhere from the years 1980-2021, but exact range of years varies by site  
yOutlook also received a total of 116mm in June, 86mm in July and 43mm in August of cumulative precipitation as 

irrigation  

The results for the analysis of variance (ANOVA) and treatment means for plant density, wild oat 
density, wild oat intensity ratings, crop yield, wild oat dockage, and test weight are provided in Table 5 
and Table 6 of the appendices.  

Plant Density:  

Plant density was significantly different for oat seeding rate at both NARF (p<0.0001) and ICDC 
(p=0.0019). At NARF, plant density was increased linearly from 150 seeds/m² up to 450 seeds/m². Each 
increase in seeding rate resulted in a significant increase in plant density, with densities ranging from 
138-392 plants/m². At ICDC plant density also increased linearly as seeding rate increased; however, 
plant densities were not significantly increased beyond the seeding rate of 350 seeds/m². At ICDC plant 
densities ranged from 174-333 plants/m². Amongst sites, both ICDC and NARF had similar average plant 
stands with NARF at an average of 256 plants/m² and ICDC at and average of 260 plants/m². Lastly, 
there was no significant effect of wild oat control or an interaction with oat seeding rate and wild oat 
control on tame oat plant density.  

Wild oat density:  

Wild oat density was not significantly affected by oat seeding rate or wild oat control at either location. 
Although both sites have known populations of wild oat, populations were low in 2023 due to dry 
conditions. Amongst the two sites, NARF had an average density of 0.3 wild oats/m² and ICDC had an 
average of 1.9 wild oats/m².  

Wild oat intensity ratings:  

Wild oat intensity ratings were significantly different for wild oat control at NARF (p=0.0154), but not at 
ICDC. At NARF, wild oat free treatments had significantly reduced wild oat intensity as compared to 
treatments with no wild oat control. Treatments with no wild oat control had an average intensity rating 
of 1.6 and treatments kept wild oat free had an average rating of 1.0. As for oat seeding rate, there was 
no significant effect on wild oat intensity ratings at either site. Across sites, NARF had an average wild 
oat intensity rating of 1.3 and ICDC had an average of 1.0. Similar to wild oat density, ratings for wild oat 
intensity were low at both sites due to low wild oat populations.   
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Crop yield:  

Crop Yield was significantly affected by wild oat control at NARF (p=0.0191) and oat seeding rate at ICDC 
(p=0.0377). At NARF, wild oat control significantly improved oat yield as compared to no wild control by 
283kg/ha or 6%. At ICDC, crop yield was not significantly affected by wild oat control; however, crop 
yield did significantly increase as seeding rate increased. At ICDC crop yield was significantly greater for 
450 seeds/m² as compared to 250 seeds/m². Average crop yield was greater at 350 seeds/m² as 
compared to 250 seeds/m², but the difference was not significant. At NARF, crop yield was not 
significantly increased with increasing seeding rate; however, crop yield did numerically increase with 
each increase in seeding rate from 150 seeds/m² to 350 seeds/m². There were no significant interactions 
of wild oat control and seeding rate on crop yield at either site. Lastly, average crop yield was greatest at 
ICDC with an average of 6645 kg/ha and lowest at NARF with an average of 5310 kg/ha.   

Wild oat dockage:  

Wild oat dockage was significant for wild oat control at NARF (p=0.0094) and ICDC (p=0.0001). At NARF, 
wild oat dockage was 0.0% for wild oat free treatments and 2.4% when wild oats were not controlled. At 
ICDC, wild oat dockage was 0.0% for wild oat free treatments and 1.2% when wild oats were not 
controlled. At ICDC, oat seeding rate also significantly affected wild oat dockage (p=0.0184). Wild oat 
dockage was significantly reduced at seeding rates of 350 and 450 seeds/m² as compared to 150 
seeds/m². The average reduction in dockage was 0.3%. Furthermore, there was a significant interaction 
of wild oat control and seeding rate for dockage at ICDC (p=0.0184). In wild oat free treatments there 
was no difference in dockage between seeding rates. When there was no wild oat control where there 
was significantly reduced dockage as 350 and 450 seeds/m² as compared to 150 seeds/m². Average 
dockage was reduced by 0.5-0.6%. Across sites, wild oat dockage was low averaging at 0.6% at ICDC and 
1.2% at NARF.  

Test weight:  

Test weight was significant for seeding rate at NARF (p=0.0084). At NARF, test weight was significantly 
increased at 350 and 450 seeds/m² as compared to 150 seeds/m². The increase in average test weight 
was 3.4-4.1g/0.5L. There were no significant effects of wild oat control on test weight at either site, or of 
seeding rate at ICDC. There were also no significant interactions of wild oat control and seeding rate at 
either site. Across sites, test weight was greatest at ICDC with an average test weight of 265.4g/0.5L and 
lowest at NARF with an average test weight of 243.3 g/0.5L.   

Extension: The results of this project will be posted on each site website, and will be shared at winter 
meetings and on social media whenever possible. The project was not presented on, but was passed by 
with funder and treatment signage at the NARF & AAFC Joint Annual Field Day on July 26, 2023 with 70 
people in attendance.  

 

Conclusion 

Despite the dry and hot conditions of 2023 at both locations the demonstration was successfully 

established and all data was collected. Wild oat control decreased wild oat intensity and increased crop 

yield at Melfort, while also decreasing dockage at both sites. Oat seeding rate increased plant density at 

both sites, while yield was increased, and dockage decreased as seeding rate increased at ICDC only. At 

Melfort, increasing seeding rate also increased test weight up to 350 seeds/m2. There were never any 

significant interactions of wild oat control and oat seeding rate, suggesting the oat seeding rate had no 

effect on wild oat control in this one-year demonstration. Lastly, as 2023 was a dry year and wild oat 
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populations were low at sites that typically have high populations, it would be beneficial to repeat this 

demonstration in a year with greater moisture where wild oat populations are more plentiful. The low 

densities of wild oat in this demonstration are likely to have diminished the likelihood of significant 

interactions of wild oat control and seeding rate.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


