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Trend of  crop yield
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 Adopt BMPs to 

enhance resilience 

to biotic and abiotic 

stresses; however, 

producers struggle 

with developing 
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Climate change trends on the prairies

Mapfumo et al. 2023. Historic climate change trends and impacts on crop yields in key agricultural areas of the prairie provinces in 

Canada: a literature review.  Can. J. Plant Sci.
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Pathways towards resilient cropping 
systems
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Multiple indicator assessment of  crop 
diversification with pulse crops

Liu, et al. 2025. Diversifying wheat-based cropping systems with pulse crops enhances ecosystem services. Agronomy for 

Sustainable Development. doi.org/10.1007/s13593-025-01009-2
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at wheat phase at 4-yr crop rotation level

Protein-based yield
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Wheat yield
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Diversification

 In general, crop diversification produces benefits.

 Over-diversifying cropping systems may not be necessary to achieve the maximal benefits
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Key factors affecting yield in the Canadian 
Prairies

Wen, G., Liu, K., Kubota, H., Peng, G., Semach, G., Lokuruge, P., Chau, H. W. and Khakbazan, M. 2025. Precipitation and nitrogen 

management are key drivers of cropping system productivity in the Canadian prairies. Can. J. Plant Sci.
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 Top two factors affecting yield: 

precipitation and N management

 The development of site-specific 

cropping systems is necessary to 

mitigate drought effects and 

optimize overall performance
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Background: early seeding

 What is the optimum soil temperature? 

Alberta Agriculture and Forestry indicates 20o C 

(http://www1.agric.gov.ab.ca/$department/deptdocs.nsf/all/agdex

1203)

Most studies and crop insurance refer to dates over soil 

temperature ie. By May 10th for cereals in s. Alberta

 In recent years, there is opportunity to get on land earlier, a 

trend we expect to continue.

Growing degree day requirements are increasing for wheat ie. 

Longer days to maturity for new higher yielding varieties
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http://www1.agric.gov.ab.ca/$department/deptdocs.nsf/all/agdex1203
http://www1.agric.gov.ab.ca/$department/deptdocs.nsf/all/agdex1203
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Conventional thinking…from Twitter
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Ultra-early durum wheat seeding, 2022-
2024
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Ultra-early durum wheat seeding
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y = -0.013x^2 + 0.05x +4.6 r^2=0.95  P<0.01
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Averaged over 5 Locations: Lethbridge (Dry & Irr.), Indian Head, Saskatoon, & 

Swift Current. 
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Ultra-early durum wheat seeding, Swift 
Current, 2024

12

0°C 2°C 4°C 6°C 8°C 10°C

Y
ie

ld
 (

k
g

 h
a
-1

)

1200

1300

1400

1500

1600

1700

1800

1900

2000



Unclassified / Non classifié

Stem sawfly damage increased with later 
seeding dates, Swift Current, 2024
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Dormant-seeding 
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Yield responses to seeding depth of  ultra-
early durum seeding
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5 sites: Lethbridge (Dry & Irr.), Indian Head, Saskatoon, & Swift Current

 Dormant seeding occurs 

in fall when 

temperatures in top 5cm 

(2”) fall below 2o C.

 Ultra-Early seeding 
occurs in winter/spring 
when soil T starts to 
warm to specified 
‘trigger temps’ in 
winter/spring ie. 0 to 
3oC 
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Dormant-seeding in November
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DS: dormant seeding in fall (Nov/Dec) of previous year when soil temp ≤ 2o C . 

5 Locations: Lethbridge (Dry & Irr.), Indian Head, Saskatoon, & Swift Current. 
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Dryland durum planted at select soil temp 
triggers, Lethbridge, 2024
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Durum planted at select soil temp triggers, 
Swift Current, 2024
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Yield responses to ultra-early sowing and 
seeding rates
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Wheat grain yield as a function of planting date at 13 environments on the northern Great Plains.  

(Collier et al. 2021. Agronomy)

(7.5°C)(5°C)(0-2.5°C) (10°C)
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Early adaptor’s feedback
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Collier, et al. 2020. Front. Plant Sci. 11:89 doi: 

10.3389/fpls.2020.00089
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Winter wheat vs ultra-early wheat vs. conv. 
wheat, Lethbridge, 2024
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Winter wheat vs ultra-early wheat vs. conv. 
wheat, Swift Current, 2024
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Winter wheat Ultra-early (T > 0°C) Conventional (T > 10°C) 
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Early-seeding improves yield stability for 
different wheat market class varieties
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Collier et al. 2021. Canadian Journal of Plant Science

 3 sites: 

Edmonton, 

Lethbridge, 

and Scott

 Duration: 

2017-19

 Early = 2°C; 

late = 8°C
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Weed control in ultra-early seeding
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Early seeding of  organic wheat, 2024

 2 sites: Swift Current and Scott, SK

 Treatments

Factor 1: seeding date

◼Late April, early May, late May, early June

Factor 2: weed management

◼Control, living clover mixture mulch, interrow tillage, living 

clover mixture mulch + interrow tillage

 AAC Brandon (400 seeds m-2)
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Early seeded organic wheat - weeds
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Weed pressure is about 20 times higher in Scott than in Swift Current, 

significantly affecting yield performance.
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Early seeded organic wheat - yield
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The relatively lower yield in early seeding in Scott is due mainly to excessive weed 

pressure
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Theories behind yield improvement in 
ultra-early seeded wheat

Slafer et al. 2023.  Wheat yield is not causally related to the duration of the growing season.  Euro. J. of Agron.
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Agronomic basis for yield improvement in 
ultra-early seeded wheat

Graham R. S. Collier, Dean M. Spaner, and Brian L. Beres*.  2024. Learning to balance wheat G × E × M interactions in 

response to a changing climate – the case for ultra-early planting systems. Agronomy Journal, 116, 395–414.
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Benefits and risks of  ultra-early seeding 
wheat systems 

• Capture of early season moisture, snow melt and early rainfall.

• Accumulation of early season growing degree days.

• Early canopy closure – improved radiation use and weed competitive ability.

• Longer vegetative growth periods, more leaf area.

• Earlier, potentially longer grain filling.

• Avoidance of temporally dependent pests ie. Orange Blossom Wheat Midge, 

Wheat Stem Sawfly, FHB.

• Distribution of farm labour and capital costs. 

• In other words:  ≥yield, >yield stability, >$$$. Can parallel the benefits captured 

from a winter wheat system

• Risk – Field conditions not always amenable to planting at soil temp trigger
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What have we learned?

 No yield penalty for seeding at 2oC, and in some environments, 

yield drag observed when soil temp > 6oC.

 Higher seeding rates have increased yield potential and stability.

 Delayed planting + lower seeding rates ie. May 1st in Lethbridge, 

AB when soil temp = 13.6 degrees C vs. using a soil temp trigger 

of 0-2.5 degrees = a loss of $206/ha
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Thank you!

For more information, please contact:

brian.beres@agr.gc.ca
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