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Demonstration of Cover Crop Option 
Following Row Crop Harvest on Irrigated 

Land 
 
 

Funding 

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

Organizations 

• Irrigation Crop Diversification Corporation, (ICDC) 

• Saskatchewan Ministry of Agriculture (MoA) 

Principle Investigators 

• Gursahib Singh, ICDC 

Objectives 

This demonstration will evaluate winter and spring cereals as potential options for cover crops following 
the harvest of row crops on irrigated land.  Specifically, the establishment and growth of these potential 
cover crops will be demonstrated. Stand counts will be conducted in the fall, and biomass accumulation 
of cover crops will be measured in the spring before pre-seed burn-off. Spring-seeded crops (wheat and 
canola) will be seeded following the termination of the cover crop. Stand counts and yield data will be 
collected from the following crops to determine if the cover crops had any allopathic effect on the 
spring-seeded crops. The project will also demonstrate an early vs. late seeding date of the winter 
cereals. 
 

Research Plan 

Field trials were established in a split-plot design with the two factors:  
1. Seeding date  
2. Cover crop type 

This demonstration had two seeding date treatments, early September and late September.  
The subplot factor had six treatments, including five cover crops and a fallow control. Cover crops 
included fall rye, winter wheat, winter triticale, barley, and oats.  
 
There were 12 total treatments replicated three times with 36 plots. Plot size was 1.5 m x 8.0 m. 
The seeding rate of the cover crop was based on the seed supplier’s recommendations.   
 
The project was duplicated to accommodate the seeding of two spring crops with a total of 72 plots (2 
trials X 36 plots each). Two spring crops were seeded following cover crop termination. Spring seeded 
crops include two commonly grown crops (canola and spring wheat), followed by potatoes and dry 
beans in SK. 

Results 
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Cover crop effect on soil erosion 
Prior to cover crop seeding, the trial location underwent intensive cultivation to mimic field conditions 
post-potato and dry bean harvests. All cover crops exhibited vigorous establishment in the fall of 2022, 
suggesting their suitability for cover crop options. The SCIC recommendation for the seeding date of 
winter cereals extends until the end of September. The seeding dates tested in this study align with this 
recommended timeframe, and the plants were past the tillering stage (both seeding dates) before 
freeze-up. 
 
Plant count and Normalized Difference Vegetation Index (NDVI) data for each seeding date and cover 
crops are provided in Table 2 and Table 3. The two seeding dates assessed did not impact plant count 
and NDVI measurements in different cover crops. However, a noticeable trend indicated that cover 
crops seeded in early September demonstrated superior plant count and greater biomass than plots 
seeded in late September. 
 
Temperature data from April 1 to May 9 (cover crop termination date) is illustrated in Figure 1. Winter 
cereals began emerging with the rising temperatures in April 2023. At Outlook, SK, April 2023 recorded 
cooler temperatures than the long-term average [April 2023 – 1.35 °C, long-term (1992-2023): 4.4 °C]. 
Additionally, April 2023 exhibited considerable temperature fluctuations (continuous warming and 
cooling) and three days of sub-zero temperatures (April 19 to 21), resulting in freezing damage to the 
new growth. Winter cereals (winter wheat, winter triticale, and fall rye) experienced limited growth 
before herbicide termination on May 9. Due to restricted growth, biomass assessment was impractical 
before termination (refer to Photos in Figures 2, 3, and 4). Given the limited growth across all plots 
(Figures 2 to 5), drawing conclusions on which crop would have been more effective in preventing soil 
erosion proves challenging. Additionally, the slow snowmelt in the spring of 2023 resulted in prolonged 
high soil moisture levels, minimizing the risk of wind erosion over time. 
 

Allelopathic effect of cover crop 
Both wheat and canola were sown on May 17 post-termination of cover crops. The plant count, yield, 
and thousand kernel weight data for wheat and canola are presented in Tables 2 and 3, respectively. 
One project objective was to assess the allelopathic impact of cover crops on subsequent spring-
seeded crops. In our experiments, the plant count for wheat and canola remained unaffected by the 
preceding cover crop, indicating an absence of allelopathic effects on either spring crop. During the 
summer of 2023, Outlook, SK experienced elevated grasshopper pressure. The yield of our wheat 
plots was diminished compared to the average yield of wheat under irrigation due to the influence of 
insect pressure [Trial mean yield – 62 bu/ac vs irrigated mean yield – 90 bu/ac (2024 ICDC Irrigation 
Economics and Agronomics guide)]. Similar to plant count results, the yield and TKW of both wheat 
and canola demonstrated no discernible impact from the earlier cover crop. 
 
Table 1. Agronomic information and dates of operation in 2022 and 2023. 

 Factors# Operation dates 

Plot size 1.5 m X 8 m = 12 m2 

Fall cover crop (variety) and seed rate 

Barley (Maverick): 250 seed /m2 
Oats (Haymaker): 250 seed /m2 
Winter Wheat (Emerson): 250 seed /m2 
Fall Rye (Hazlet): 250 seed /m2 
Winter Triticale (Luoma): 250 seed /m2 
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Fall seeding date 
Early: September 8, 2022 
Late: September 30, 2022 

Plant emergence count date (Cover Crop) September 23 and October 17, 2022 

Cover crop termination (herbicide) May 9, 2023 (Glyphosate 540 1L/ac) 

Spring seeding date 
May 17, 2023 (both wheat- AAC Wheatland VB 
and canola – L340 PC) 

Seed rate 
Wheat – 300 seed /m2 

Canola – 200 seed /m2 

Plant emergence count date (Spring 2023) June 1, 2023 

Post-emergent herbicide 

June 10 - Buctril M + Simplicity (wheat) and 
Liberty (canola) 
 

Fungicide none 

Insecticide June 12 - Matador for grasshopper 

Desiccant None 

Harvest September 14 (both wheat and canola) 

 
 

Table 2. Statistical analyses and treatment mean for fall cover crop seeding dates, cover crops, and 
spring seeded wheat yield at Outlook, SK 2023.   Means within a column followed by the same letter 
do not significantly differ (LSD, P ≤ 0.05). 

Trt# Yield  
(kg/ha) 

TKW  
(g) 

Plant 
density  
(Fall) 
Cover crop 

Plant density  
(Spring) 
Wheat 

NDVI 
(Fall cover crop) 

Fall cover crop seeding 
time  

     

Early September 4162.1 37.7 163.3 217.5 0.411 

Late September 4179.9 37.8 154.5 222.5 0.327 

  
     

Cover crop 
     

Fallow  4140.8 37.8 - 223.2 - 

Barley 4064.5 38.0 157.5 217.5 0.317 

Oats 4223.5 38.1 151.8 215.2 0.360 

Winter Wheat 4029.8 37.3 164.8 224.8 0.470 

Winter Triticale 4256.2 38.1 153.5 213.5 0.352 

Fall Rye         4310.6 37.3 167.0 227.0 0.348 
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Seeding date (P > Fr) NS NS NS NS NS 

Cover crop (P > Fr) NS NS NS NS NS 

Seeding date*Cover crop 
(P > Fr) 

NS NS NS NS NS 

CV 6.6 1.9 14.1 9.8 35.7 

 
 

Table 3. Statistical analyses and treatment mean for fall cover crop seeding date, cover crops, and 
spring seeded canola yield at Outlook, SK 2023.   Means within a column followed by the same letter 
do not significantly differ (LSD, P ≤ 0.05). 

Trt# 

Yield  
(kg/ha) TKW  

(g) 

Plant 
density 
(Fall)  
Cover crop 

Plant density 
(Spring)  
Canola 

NDVI  
(Fall cover crop) 

Fall cover crop seeding time          
  

Early September 4336.5 77.4 138.4 120.5 
0.524 

Late September 4394.8 78.4 122.5 116.8 
0.413 

     
 

Cover crops         
  

Fallow  4508.3 80.4 -  
127.8 -  

Barley 4212.4 75.1 129.5 
111.2 0.430 

Oats 4519.4 80.6 139.7 
118.2 0.497 

Winter Wheat 4371.9 78.0 136.5 
117.5 0.473 

Winter Triticale 4317.6 77.0 130.3 
127.0 0.468 

Fall Rye         4264.3 76.1 120.2 
110.2 0.473 

     
 

Seeding date (P > Fr) NS NS NS NS 
NS 

Cover crop (P > Fr) NS NS NS NS 
NS 

Seeding date*Cover crop (P 
> Fr NS NS NS NS 

NS 

CV 8.1 3.8 20.3 12.0 
32.5 

 

Conclusion 

The project showcased the efficacy of winter and spring cereals as cover crops on irrigated land. 
However, the limited growth observed in winter cereals poses challenges in drawing definitive 
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conclusions regarding the comparative effectiveness of different cover crops, such as summer annuals 
versus winter cereals. 
 
The assessment of allelopathic effects revealed that the cover crops had no discernible impact on 
subsequent spring-seeded crops, highlighting their compatibility within rotation systems. This study 
yields valuable insights into optimizing cover crop selection and management practices in irrigated 
agricultural systems. Nevertheless, further research is recommended to delve into long-term effects and 
refine recommendations for maximizing the benefits of cover crops across diverse cropping systems 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


