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What was your most important production 
problem in 2022?a (Multiple Choice)
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What was your most troublesome weed 
control challenge?a
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Outline 

ÅWaterhempcontrol in sugarbeet

ÅComplex mixtures

ÅSpin-Aid for kochia control



7ÁÔÅÒÈÅÍÐȭÓjourney from wetland habitat to 
agriculture.

ÅWaterhemporiginally was found along the flood plains of 
southern and western Illinois (Sauer 1957)
ÅCompare genetic make-up of plants in fields to those in 

herbariums and museums
ÅMutations in genes related to drought tolerance, rapid 

growth, and herbicide resistance
ÅHerbicide-resistant mutations (2 of 7) were discovered in 

plants from natural habitats
ÅOthers have suggested hybridization with other pigweed 

species has improved its adaptation in MN soils



WaterhempControl Program in Sugarbeet

Planting Date Recommendation 

Sugarbeet plant in 
April or May

Dual Magnum at 0.5 to 1.0 pt/A, ethofumesateat 3 to 
7.5 pt/A or Dual Magnum at 0.5 to0.75 pt/A plus 
ethofumesateat 2 to 3 pt/A
Split lay-by application (early postemergence / 
postemergence). Chloroacetamide herbicides applied 
at 2-lf sugarbeetfb 6- to 8-lf sugarbeet

June Continue to scout fields for waterhemp. Control 
escapes with Ultra Blazer (Section 18ee), Liberty with 
the RedballΊ ίΧΫ ÈÏÏÄÅÄ ÓÐÒÁÙÅÒ ɉΨΪÃɊȟ ÏÒ ÉÎÔÅÒ-row 
cultivation

July Electric Discharge Systems (WeedZapperΊɊ

August / September Hand remove waterhemp



Ethofumesate in 2024
Group 15

Ethofumesateproducts for sugarbeetproduction

ÅNortron, Bayer CropScience

ÅEthotron, UPL NA Inc.

ÅEthofumesate4SC, Farm Business Network

ÅNektron, Atticus, AG

ÅMaxtron4SC (3.78 lb/G), ALBAUGH, LLC 



Ethofumesate in 2024
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Ethofumesateproducts for sugarbeetproduction

ÅNortron, Bayer CropScience

ÅEthotron, UPL NA Inc.
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ÅNektron, Atticus, AG
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Chloroacetamidesin 2024
Group 15

Dimethenamid

ÅOutlook, BASF

Acetochlor (encapsulated)

ÅWarrant, Bayer CropScience

ÅEnversa, Cortevaagriscience

S-metolachlor

ÅDual Magnum, Syngenta Crop 
Protection, LLC

ÅEverpreX, Cortevaagriscience

ÅMedal, Syngenta Crop Protection, 
LLC

ÅBrawl, TENKOZ, Inc.

ÅMoccasin, UPL NA Inc.

ÅCharger Basic, WinFieldUnited



Why do you make pesticide mixtures?

ÅImprove weed control

ÅBroaden spectrum of control

ÅSave trips



Glyphosate, etho, and Outlook at 10 ozGlyphosate, etho, Outlook at 10 oz plus Asana at 6 oz

ÅEC formulations (Outlook and S-metolachlor) speckle sugarbeet
Å!ÓÁÎÁ ÍÁÙ ÂÅ ȰÓÙÎÅÒÇÉÚÉÎÇȱ ÔÈÅ ÓÐÅÃËÌÅÄ ÐÈÅÎÏÔÙÐÅ
Å3ÐÅÃËÌÅ ÉÓ ÒÅÌÁÔÅÄ ÔÏ Á ÓÕÒÆÁÃÔÁÎÔ ÓÙÓÔÅÍ ȰÓÐÒÅÁÄÉÎÇȱ ÔÈÅ ÄÒÏÐÌÅÔ



Sugarbeetdegrades herbicides by metabolizing 
herbicides

Challenging environmental 
conditions slow metabolism

ÅCool temperatures

ÅExcessive moisture conditions 

ÅOvercast days 

Etho+ Dual Magnum (PRE) at 2 + 0.5 pt/A followed by RUPM3 
+ etho + S-metolachlor + Stinger HL (2-lf) at 25 + 6 + 16 +1.5 fl
oz/A fb RPM33 + etho + S-metolachlor + Stinger HL (6-lf) at 25 
+ 6 + 16 + 1.5 fl oz/A, Rothsay, MN, 2022. 

Multiple herbicides means 
sugarbeethas to detoxify several 
active ingredients under stress 
ÃÏÎÄÉÔÉÏÎÓȣÁÔ ÔÈÅ ÓÁÍÅ ÔÉÍÅ 



Sugarbeetinjury, greenhouse, March 2023

Treatment Rate
GR, 10 
DAT

GR, 14 
DAT

GR, 17 
DAT

fl oz /A ----------------%----------------

RUPM3 + ethofumesate(base) 30 + 12 10 c 4 c 3 c

Base + Outlook 21 27 b 12 b 9 c

Base + Outlook and Mustang Maxx 21 + 4 16 c 15 b 18 b

Base + Outlook, Mustang Maxx and 
Stinger HL 

21 + 4 + 3.6 37 a 37 a 43 a

LSD (0.10) 10 9 10

ÅInjury from MustangMaxx (or Asana) less than chlorpyrifos. 
ÅAdd adjuvant with RUPM, ethofumesateand Outlook. Leave it out with 

RUPM, ethofumesate, Outlook, insecticide and Stinger



Run 2

POST Herbicides Alone

POST Herbicides with High Surfactant Methylated Oil Concentrate

Control

Control Base+Outlook

Base+Outlook Base+Outlook+
Mustang Max

Base+Outlook+
Mustang Max

Base+Outlook+
Mustang Max+
Stinger HL 

Base+Outlook+
Mustang Max+
Stinger HL 



Soil-borne fungicides with herbicides

ÅQuadriscan be mixed with Roundup Power 
Max and/or Stinger

ÅOil based formulations or adjuvants mixed 
with Quadrismay cause necrosis and 
chlorosis injury to sugarbeet

ÅWhat about Excalia?

Quadrismixed with oil-based herbicides may cause bronzing or 
bleaching damage. Image probably at overlap rate. Photo 

courtesy of Mike Metzger, Minn-DakFarmers Coop.



Sugarbeetinjury in response to herbicide treatment, 
greenhouse, 2023
Herbicide treatment Necrosis Growth Reduction

Rate 4 DAT 4 DAT 14 DAT

----fl oz/A---- % --------%--------

Non-Treated Control - 0 c 3 c 3 d

RUPM3 + etho + Outlook (base) 28+ 6+ 16 8 b 16 b 13 c

Base + Excalia+ Mustang Max + Stinger HL 2 + 4 + 2.4 0 c 19 b 21 b

Base + Quadris+ Mustang Max + Stinger HL 14.3 + 4 + 2.4 30 a 60 a 43 a

ÅCan sugarbeetinjury be explained by Excaliaor Quadrisformulation?
ÅExcaliais a suspension concentrate formulation
ÅQuadrisis a flowable formulation



Quadris

Excalia

Base*

*Base = Roundup PowerMAX3 + Nortron + Outlook with Destiny HC and AmsolLiquid AMS

Quadris+ base Quadris+ Mustang Max + base Quadris+ Stinger HL + base

Base* Excalia+ base Excalia+ Mustang Max + base Excalia+ Stinger HL + base

Pesticide mixtures with Excaliaor Quadris, 
greenhouse, 2023

Images collected on May 1,2023,  11 DAT



Sugarbeetinjury in response to herbicide treatment, 
greenhouse, 2023

Herbicide treatment Necrosis Growth Reduction

Rate 4 DAT 4 DAT 14 DAT

----fl oz/A---- % ----------%----------

Non-Treated Control - 0 b 3 b 3 b

RUPM3 + etho + Outlook (base) 25+ 12+ 21 8 a 16 a 13 a

Ecalia and Mustang Max 2 + 4 0 b 10 ab 0 b

Quadris and Mustang Max 14.3 + 4 0 b 11 ab 5 ab



Non treated control Excalia+ Mustang Max Quadris+ Mustang Max

Mustang Max mixed with Excaliaor Quadris, 
greenhouse, 2023

Images collected on May 1,2023,  11 DAT





GR weeds dominate the landscape in 
Minnesota and North Dakota

ÅGR waterhemp was the most troublesome 
weed control challenge; on 429,820 acres or 
64% of acreage according to 2021 survey 

ÅGR common ragweed was 9% overall but  
26% in Crookston and EGF factory districts

ÅGR kochia was 22% overall but 57% in Drayton 
factory district



Kochia
ÅLife cycle, summer annual
ÅOne of the first weeds to emerge in spring

ÅSeed production, 15,000 seeds per plant
ÅBiology, very deep rooted, tolerate saline soils
ÅBiology, extremely competitive; a few plants will 

reduce yield
ÅSeed viability, 1 to 2 years
ÅMany document examples of herbicide resistance
ÅALS (SOA 2)
Å2,4-D, dicamba, and fluroxypyr (SOA 4)
ÅTriazines (5)
ÅGlyphosate (SOA 9)
ÅPPOs (SOA 14)
ÅMultiple resistance in ND, 2+4 + 9, 2+4+9+14



March 26th.  The surface 1-inch was thawed and below that it was frozen. 
Photo credit, Lee Briese
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Giant Ragweed

Common Lambsquarters

Redroot Pigweed

Adapted from Werleet al. 2014, Goplen et al. 2017, Weedometer2008 

Waterhemp

Kochia

Emergence Period Flowering Period Crop Planting and Harvesting Key:

Small Grain Planting

Corn Planting

Soybean Planting

Cut 1Alfalfa Established Cut 4Cut 3Cut 2 Alfalfa Established

Sugarbeet Planting



Kochia
ÅLife cycle, summer annual
ÅOne of the first weeds to emerge in spring

ÅBiology, very deep rooted, tolerate saline soils
ÅBiology, extremely competitive; a few plants will 

reduce yield
ÅSeed production, 20,000 to 30,000 seeds per plant
ÅSeed viability, 1 to 2 years
ÅMany document examples of herbicide resistance
ÅALS (SOA 2)
Å2,4-D, dicamba, and fluroxypyr (SOA 4)
ÅTriazines (5)
ÅGlyphosate (SOA 9)
ÅPPOs (SOA 14)
ÅMultiple resistance in ND, 2+4 + 9, 2+4+9+14



The Crop Sequence in the Red River Valley

Iowa, 1999

Herman, MN, June 2015 Clara City, MN, June 2015

Amenia, ND, 2019



Kochia control, 30 days after final 
application of herbicide treatment

(SbatellaGM et al. 2019)




