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Industry Overview for 2017 

2017 % change from 
2016 

% change from 
5-yr average 
(2012-2016) 

Total Seeded Acres  
290,000 

 
-26 -5 

Seeded Acres by Type 
(percentage of total) 
 

Yellow 138,000 (48%) -43 No data 

Brown 72,000 (25%) +44 No data 

Oriental 80,000 (27%) -20 No data 

Average Yield (lbs/ac) 730 -26 -17 

Production (tonnes) 94,500 -42 -20 

Statistics Canada (2017) accessed 2018/01/05 <http://www5.statcan.gc.ca/cansim/> 



 



 



Top 10 weeds in SK: 2014-15 surveys1 

• 10: Dandelion   (12th in 2003 survey) 

• 9: Narrow-leaved hawk’s-beard   (20th in 2003 survey) 

• 8: Lamb’s-quarters   (5th in 2003 survey) 

• 7: Cleavers   (14th in 2003 survey) 

• 6: Spiny annual sow-thistle   (34th in 2003 survey) 

• 5: Canada thistle   (4th in 2003 survey) 

• 4: Volunteer canola   (16th in 2003 survey) 

• 3: Wild buckwheat (no change) 

• 2: Wild oat (no change) 

• 1: Green foxtail (no change) 

1 JULIA Y. LEESON, Agriculture and Agri-Food Canada, Saskatoon Research Centre , April 2016 



The Growing Problem of  
Herbicide-Resistant (HR) Weeds 

                                   M ha / M ac1 

2001 - 2003 surveys:   4.4 / 10.9 
2007 - 2009 surveys:   9.9 / 24.4 
2014 - 2017 surveys: 15.4 / 38.0 (projected)                 

1Dr. Hugh J. Beckie et al., Saskatoon Research & Development Centre, AAFC 



Tolerance vs. Resistance 
 

Mode of Action (MOA) vs. Chemistry 



How it develops 

Courtesy of Clark Brenzil (Ministry of Agriculture) 
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Dr. Hugh J. Beckie, Saskatoon Research & Development Centre, AAFC 



Baseline GR kochia survey in Saskatchewan 
in 2013: 17 of 342 sites (5%) 

  

Dr. Hugh J. Beckie, Saskatoon Research & Development Centre, AAFC 



Herbicide-Resistant (HR) Weeds  
(2012-2016) 

• Gp 1 Persian darnel: Radville, Swift Current 
• Gp 2 chickweed: Spiritwood 
• Gp 2 redroot pigweed: 10% of surveyed fields in 

2014-15 survey 
• Gp 9 kochia: Assiniboia 

 

Dr. Hugh J. Beckie, Saskatoon Research & Development Centre, AAFC 



 

http://publications.gov.sk.ca/documents/20/87089-2017%20Guide%20to%20Crop%20Protection%20-%20full%20book.pdf 

Chemical Weed Control 



In-crop 
(herbicide group) [product name] 

Pre-harvest 

Soil-active  
(group) [brand names] 

Considerations Foliar 
(group) [brand names] 

Considerations 

Sulfentrazone (14) 
[Authority] 

0.25 to 0.5 inch rainfall  
to incorporate into 
germination zone 

Ethametsulfuron-
methyl (2)  
[Muster Toss-N-Go] 

4-leaf stage up to bud 
formation 

Glyphosate (9) 
[Roundup WeatherMax 

only] 

Sulfentrazone (14)  
+ carfentrazone (14) 
[Authority Charge] 

For already-emerged, 
glyphosate-resistant 
weeds 

Quinclorac (26)  
[Clever, MasterLine] 

Caution: MRL issues 

Triallate (8)  
[Avadex] 

Granular option for late 
fall: no immediate 
incorporation needed 

Clethodim (1)  
[Select, Centurion, 
Arrow, Shadow, Patron] 

Note pre-harvest 
intervals to avoid food 
residue / MRL issues 

Triallate (8) 
+ trifluralin (3)  
[Fortress] 

Granular option for late 
fall: no immediate 
incorporation needed 

Sethoxydim (1)  
[Poast Ultra] 

Trifluralin (3)  
[Treflan, Bonanza, 
Rival] 

Requires immediate 
incorporation; apply 
prior to Authority. 

Quizalofop (1)  
[Assure II, Yuma GL]  
 

Ethalfluralin (3)  
[Edge] 

Requires immediate 
incorporation 

Chemical Weed Control* 

*read labels and the Guide to Crop Protection for 
complete instructions & considerations 



Top 10 HRWM Practices1 

• 10: Maintaining a database: invaluable reference 
• 9: Strategic tillage: if, where, or when needed  
• 8: Field & site-specific weed mgmt: 1 size may not fit all 
• 7: Weed sanitation: border control and slowing HR dispersal 
• 6: In-crop wheat-selective herbicide rotation 
• 5: Herb Grp rotation: avoid back-to-back in-crop Grp 1 or 2  
• 4: Herbicide mixtures/sequences: better than rotations 
• 3: Pre- and post-herbicide scouting: know your enemy 
• 2: Competitive crops & practices that promote 

competitiveness: natural biological control 
• 1: Crop diversity 
 

1Dr. Hugh J. Beckie, Saskatoon Research & Development Centre, AAFC 



PRODUCT UPDATES 

25 

Chemical Weed Control: 
Herbicide Layering…What is it? 

 Preemptive approach to weed control that uses different modes of action (MOAs) 
and different targets (soil, foliar) to control the same weed  
 

 Herbicide (mode of action) rotation 
• Less frequent exposure to a mode of action 

• Prevents small HR populations from producing seed 
• Prevents soil seed banks of HR weeds from building 

• Minimize risk of HR populations becoming widespread 
 

 Herbicide (mode of action) mixture 
 Unlikely a weed develops resistance to 2 or more simultaneously 

 
 Must consider multiple years AND your specific crop rotation 

 



Herbicide Layering: Goals 

Yield Increase 

 
IPM Tool Preservation 

 

Weed Control  
(and drive down the soil seed bank of the HR weed over time) 



In-crop 
(herbicide group) [product name] 

Pre-harvest 

Soil-active  
(group) [brand names] 

Considerations Foliar 
(group) [brand names] 

Considerations 

Sulfentrazone (14) 
[Authority] 

0.25 to 0.5 inch rainfall  
to incorporate into 
germination zone 

Ethametsulfuron-
methyl (2)  
[Muster Toss-N-Go] 

4-leaf stage up to bud 
formation 

Glyphosate (9) 
[Roundup WeatherMax 

only] 

Sulfentrazone (14)  
+ carfentrazone (14) 
[Authority Charge] 

For already-emerged, 
glyphosate-resistant 
weeds 

Quinclorac (26)  
[Clever, MasterLine] 

Caution: MRL issues 

Triallate (8)  
[Avadex] 

Granular option for late 
fall: no immediate 
incorporation needed 

Clethodim (1)  
[Select, Centurion, 
Arrow, Shadow, Patron] 

Note pre-harvest 
intervals to avoid food 
residue / MRL issues 

Triallate (8) 
+ trifluralin (3)  
[Fortress] 

Granular option for late 
fall: no immediate 
incorporation needed 

Sethoxydim (1)  
[Poast Ultra] 

Trifluralin (3)  
[Treflan, Bonanza, 
Rival] 

Requires immediate 
incorporation; apply 
prior to Authority. 

Quizalofop (1)  
[Assure II, Yuma GL]  
 

Ethalfluralin (3)  
[Edge] 

Requires immediate 
incorporation 

Chemical Weed Control* 

*read labels and the Guide to Crop Protection for 
complete instructions & considerations 

One of these is a ‘layer’ One of these is a ‘layer’ Another ‘layer’ 



Chemical Weed Control: 
Herbicide Layering…Why? 
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Dr. Ian Heap www.weedscience.com 

…To drive down the seed bank of HR weeds over time 



Cost of HR Weeds 

                         % of respondents (250-SK) 1 

No additional cost 7 
$10/ac or less 41  
$11 - $20/ac 23  
$21 - $30/ac 11  
$31 - $40/ac 6  
$41 – 50 /ac 4  
Unknown cost 8 

Mean cost = $12 per acre ($30 per hectare) 

1Dr. Hugh J. Beckie, Saskatoon Research & Development Centre, AAFC 
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Herbicide Layering: Yield (canola)2 

*note today’s MRL issues with quinclorac; emphasis here is the benefits of layering, not a specific product 

2Willenborg et al., 2015  



Herbicide Layering: Cleaver Control 
(field pea)2 

*note today’s MRL issues with quinclorac; emphasis here is the benefits of layering, not a specific product 

2Willenborg et al., 2015  
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Chemical Considerations 

Be aware of re-cropping restrictions of specific products under extremely dry conditions 



Chemical Considerations: 
Re-cropping Restrictions 

 

http://publications.gov.sk.ca/documents/20/87089-2017%20Guide%20to%20Crop%20Protection%20-%20full%20book.pdf 



Chemical Considerations 
Maximum Residue Limits (MRLs) 

• In Canada 
– Prior to pesticide registration: Health Canada determines if consumption 

of maximum amount of residue (that is expected to remain on a food 
product after the pesticide is used as instructed) will pose a risk to human 
health 
 

• Even products that are registered might have market 
concerns 
 

• How to avoid MRL-related issues? 
– Read & follow labels  
– Discuss with your buyer  
– keepingitclean.ca 
– Guide to Crop Protection 

 



Cultural Weed Control 
Practice  
(relative to recommended)* 

Function Effect on Weeds Considerations 

Diversify crop rotation Suppress weed seed 
production; N; soil 
organic matter 

Efficient use of herbicide 
MOAs 

Mode of actions used in 
other crops 

Increase seeding rate Denser canopy, faster 
closure 

Shade & outcompete Cost of seed; row spacing; 
seed quality 

Decrease seeding depth Quicker emergence 
Stronger seedlings 
Uniformity 

Outcompete Real or forecast moisture; 
depth of moisture 

Reduce row spacing Quicker canopy closure Shade & outcompete 
 

Seeding rate; seed quality 

Optimize fertility Vigorous seedlings Outcompete Access to equipment; soil 
test (and cost); fertilizer 
cost 

Seed quality & clean seed minimize weed 
introduction; uniformity 
& vigour 

Reduces # to deal with; 
outcompete 

Cost; contamination 
between canola & mustard 

Early seeding date Access to early moisture Shade & outcompete Weather; rotation logistics 

*https://saskmustard.com/production-manual/ 



Mechanical/Alternative Weed Control 

To prevent weed seed production: 

• Patch management 

– Tillage  

– Mowing 

• “Topping” 

• Wicking (systemic only) 

• Intercropping 

 



 

Future Direction 

Dr. Brianne Tideman,  
Agriculture and Agri-Food Canada,  Lacombe Research Centre,  



Summary 

• Herbicide Resistant (HR) weed populations are 
not going away 

• No “silver bullets” 
• Integrated Pest Management (IPM) via diversity 

(Chemical, Cultural, Mechanical) is key 
• Consistent & informed Best Management 

Practices (BMPs) is best long-term strategy 
• Implications of a herbicide used can change 

depending on environmental conditions & 
intended market 



Useful Resources 

• Mustard Production Manual (SaskMustard) 
https://saskmustard.com/production-manual/ 

• Guide to Crop Protection (Ministry of Agriculture) 
https://www.saskatchewan.ca/business/agriculture-natural-resources-
and-industry/agribusiness-farmers-and-ranchers/crops-and-
irrigation/crop-protection/guide-to-crop-protection 

• MRL database (Health Canada)  
http://pr-rp.hc-sc.gc.ca/mrl-lrm/index-eng.php 




