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Prairie Region of Canada

• ~67,454,206 ac. of annual crop production
• 87% of annual-cropped area in Canada
• Alberta: 20,660,243 ac.
• Saskatchewan: 36,943,546 ac.
• Manitoba: 9,850,426 ac.

• Dominant crop types
• Wheat: 35%
• Canola: 31%
• Pulses:  13% Lethbridge growing season (April – October)

• Mean temp. = 12.8°C (55°F)
• Mean precip. = 12.6”



Outline

1. HR weeds in Canada

2. HR weed monitoring across the 

Canadian Prairies

3. New HR weeds



Unique herbicide-resistant weeds in Canada 

86

Heap 2023

~ 2 new biotypes reported each year

Beckie et al., 2020





Introduction of new herbicide sites of action

Heap 2022



Top 5 resistance issues on the Canadian Prairies

• Group 1 + 2-resistant grass weeds causing reliance on soil-applied herbicides 

• Spread of multiple herbicide-resistant kochia (Groups 2, 4, 5, 9 & 14)

• Advancing range of invasive herbicide-resistant Amaranthus spp.

• Heavy reliance on glyphosate at multiple use windows

• Spread of several Group 2-resistant weeds

Geddes’s



Saskatchewan survey 2019/2020

HR weeds cost Saskatchewan 
farmers ~$340 million annually

Geddes, C.M., Pittman, M.M., Sharpe, S.M., and Leeson, J.Y.

n = 419 fields



Manitoba survey 2022

HR weeds cost Manitoba 
farmers ~$81 million annually

Geddes, C.M., Pittman, M., Brown-Livingston, K., and Leeson, J.

n = 155 fields



Field stratification

Geddes et al., Unpublished

Canola Wheat Soybean
Oat Barley Corn
Field pea Pinto bean Sunflower



Herbicides tested

Geddes et al., Unpublished

Resistance selection

Beckie, 2006



HR Grass Weeds



Geddes et al., Unpublished

Group 1 resistance
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Group 2 resistance
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Group 1+2 resistance
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Group 1 resistance
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Group 2 resistance
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Group 1 resistance
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Group 2 resistance
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Group 2 resistance



New Putative* HR Grass Weeds
*official first confirmation requires further dose-response experiments
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Group 1+2 resistance
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Group 1 resistance
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Group 1+2 resistance



HR Broadleaf Weeds
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Group 2 resistance
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Group 2 resistance
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Group 2 resistance
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Group 2 resistance
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Group 2 resistance
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Group 2 resistance



New Putative* HR Broadleaf Weeds
*official first confirmation requires further dose-response experiments
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Group 2 resistance
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Group 2 resistance
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Group 2 resistance
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• 80% of tested fields had at least one HR weed present
• 75% of all fields had at least one HR weed present
• Patch area (all HR weeds): ~3.5 million ac.
• Field area (all HR weeds): ~7.4 million ac
• HR weeds cost Manitoba farmers ~$81 million annually
• New issues that warrant further investigation:

• Putative ACCase inhibitor-resistant:
• barnyardgrass, quackgrass, and stinkgrass

• Putative ALS inhibitor-resistant:
• quackgrass, spiny sowthistle, lambsquarters, and horseweed

Conclusions from MB survey

Geddes et al., Unpublished

All HR Weeds



Other new HR Weeds on the 
Canadian Prairies



Geddes et al., unpublished

Quizalofop-resistant foxtail barley



Geddes et al., unpublished

Quizalofop-resistant foxtail barley
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Glyphosate-resistant downy brome
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Geddes and Pittman 2022
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Glyphosate-resistant downy brome



Glyphosate-resistant downy brome



# Weed species Scientific name Resistance (herbicide group) Resistance mechanism
1 Foxtail barley Hordeum jubatum 1 Target site mutation*

2 Green foxtail Setaria viridis 1 Target site mutations*

3 Yellow foxtail Stellaria pumila 1 Target site mutation*

4 Common chickweed Stellaria media 2 Target site mutation
5 False cleavers Galium spurium 2 Target site mutations
6 Kochia# Bassia scoparia 2 Target site mutation
7 Japanese brome Bromus japonicus 2 Target site mutations*

8 Narrowleaf hawksbeard Crepis tectorum 2 Target site mutations*

9 Pale smartweed Persicaria lapathifolia 2 Target site mutations*

10 Redroot pigweed Amaranthus retroflexus 2 Target site mutations*

11 Russian thistle# Salsola tragus 2 Target site mutation
12 Stinkweed Thlaspi arvense 2 Target site mutation*

13 Downy brome Bromus tectorum 9 EPSPS gene duplication*

14 Kochia# Bassia scoparia 9 EPSPS gene duplication
# Adapted from published literature
* Includes first report of at least one mechanism

Credit: Gaganpreet Dhariwal, Laura Kennedy, Martin Laforest, and Charles Geddes

Developing rapid in-season diagnostic tests for herbicide resistance
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Genetic testing

Traditional whole-plant bioassay

Field scouting
Herbicide application

Genetic testing vs. traditional bioassays



Contemporary
weed management

Need for IWM

Herbicide mixtures Herbicide rotation
Herbicide layering

Integrated
weed management

Chemical

Physical

Cultural

Biological
RNAi

Grazing

Weed seed
predators

Mowing
Clipping

Tillage

Harvest weed
seed control

Fertilizer/seed placement
Crop rotation

Crop life cycle diversity
Seeding rates

Row spacingCompetitive cultivars
Seeding date

Cover crops

Solarization

Electrocution
Lasers

Silage

Allelopathy

Mulches

Light quality

Herbicide mixtures
Herbicide rotation

Herbicide layering

Seed row openers

Gene drives?
Fitness penalties

Natural predators

Equipment sanitation

Steam?



In Summary,

• HR weeds are a growing issue in western             
Canada and elsewhere.

• Understanding the resistance issues in your fields can 
help inform management strategies.

• Integrating non-chemical practices will be necessary to 
prolong the useful lifetime of remaining herbicides.



@charlesmgeddesCharles.Geddes@agr.gc.ca
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