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How are we going to control weeds in the 
short term?

ÅFocus groups at Renville, 
Wahpeton and Moorhead in 
November and December 
2025
ÅGrowers, ag-retailers, crop 

consultants and cooperative 
agriculturalists
Å2 hour brainstorming session 

with action items for followup



Integrated Weed Management

Past and Present Future 

Slide adapted from Bob Hartzler, Iowa State University
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"It's the details. Little things make big 
things happen"

It's the little weed management details. Little things potentially make 
weed-free crop fields a possibility



Outline:  
Use the winter season to get back into the classroom

ÅStudy waterhemp biology

ÅWaterhemp control in sugarbeet; across the crop sequence

ÅSpray nozzles

ÅBe aware of environmental conditions effects on POST herbicides

ÅHarvest weed seed control

ÅElectricity

ÅHerbicide resistance



May 2, 2020, Mapleton, ND

May 11, 2020, Foxhome, MN

May 11, 2020, Glyndon, MN

May 4, 2020, Lake Lillian, MN

May 13, 2020, Renville County MN

May 14, 2020, McLeod County MN

May 14, 2020, Renville County MN



Rainfall (inch) measured at Rosemont MN, 
2022 and 2023

Year First observed 
seedling

50% 
emergence

90% 
emergence

Total 
Waterhempa

2022 24-May 27-May 5-July 130

2023 15-May 28-June 27-July 227

ÅWaterhemp emergence in a soybean field in Rosemount, MN (Yu et al. 

aCummulative waterhemp emergence in 1 square meter



Rainfall pattern may explain the differences in 
emergence pattern
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2022 2023

Year Cummulative 
Rainfall

2022 17.8

2023 13.0

Year First observed 
seedling

50% 
emergence

90% 
emergence

Total 
Waterhempa

2022 24-May 27-May 5-July 130

2023 15-May 28-June 27-July 227
aCummulative waterhemp emergence in 1 square meter

Å No significant events 
in June and July in 
2022

Å Rain events Jun 27, 
Jul 5 and Jul 26 in 
2023



Clara City

Date Rainfall 
(inch)

May 19 1.0

June 12 3.4

June 13 2.0

June 25 1.7

July 15 0.9

July 18 1.3

July 27 1.5

July 28 1.0

Aug 15 1.6

Aug 17 2.2

Sept 2 1.3





Which soil-applied herbicide did you use at planting? 
Was ethofumesate activated with tillage?a

aTurning Point Survey, 2025 Sugarbeet Growers Seminars
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Ethofumesate in 2025
Group 15

Ethofumesate brands for sugarbeet production
ÅNortron, Bayer CropScience

ÅEthotron, UPL NA Inc.

ÅEthofumesate 4SC, Farm Business Network

ÅMaxtron 4SC (3.78 lb/G), ALBAUGH, LLC

ÅNektron SC, Atticus, LLC



Ethofumesate 101

ÅGroup 15, Benzofurans sub-family

Å Inhibits the biosynthesis of VLCFAs

Åact by inhibiting the growth of meristems 

Åretard cell division 

Ålimits development of leaf cuticles 

ÅAbsorbed by the emerging shoots (grass) coleoptile and broadleaf (hypocotyl) 
and roots with translocation to the foliage. 

ÅSensitive plants either fail to emerge or remain in an arrested state of growth 
after emergence

ÅDegradation is dependent on the properties of soil 



Ethofumesate 101, continued
ÅQuestion. Why is ethofumesate performance inconsistent on 

waterhemp?
ÅAs compared to Outlook, ethofumesate has a high KOC value meaning it has 

a high affinity for binding to soil colloids

ÅEthofumesate is less water soluble than Outlook

ÅQuestion. Does rainfall overcome these characteristics?
ÅWe have increased the use rate
ÅWe have incorporated ethofumesate
ÅPushing water volume to 20 gpa probably will improve consistency, especially in 

residue
ÅWe have attempted fall application to increase the odds of activation

ÅQuestion. Does ethofumesate bind to wheat or corn stalk residue?
ÅThe literature states residue can intercept spray

Å) ÃÁÎȭÔ ÆÉÎÄ ÁÎÙ ÉÎÆÏÒÍÁÔÉÏÎ ÓÔÁÔÉÎÇ etho binds to corn stalks
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Waterhemp control in response to 
ethofumesate PRE, Lake Lillian, MN, 2020
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Days after planting

25 38 46 56 60 79

Etho 1.5 70 63 50 51 46 34

Etho 3 74 66 55 56 54 45

Etho 4.5 86 83 74 74 63 63

Etho 6 91 90 81 84 76 74

Etho 7.5 95 93 89 87 81 80
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85%
84% to 78% 
77% to 65%
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What should we use  for waterhemp 
control in 2026?
ÅEthofumesate, 4.5 to 6 pt/A 

ÅDual Magnum at 8 to 12 fl oz/A

ÅDual Magnum at 16 lf oz/A after 
May 1

ÅEtho + Dual Magnum at 3 pt + 12 
fl oz/A 

I think it is time to revisit our layby approach

The layered residual is strongly contributing to season-long 
waterhemp control

*V5/V6

*V11/V12

*According to Holen and Dexter

*V2/V3



Peters is proposing
Herbicide

Current 
Rate

Suggestion 
for 2026

Maximum 
use rate

Application 
timing

fl oz/A fl oz/A fl oz or pt/A Sgbt stage

Outlook / Outlook 12/12 16 24 12-lf

S-meto / S-meto 16 / 16 20 2.6a 60d PHI

Acetochlor/ 
acetochlor b

40 to 48 / 40 to 48 48 to 64 8 8-lf

I also am considering Zidua (not labled in sugarbeet) and Treflan layby in sugarbeet

aPOST maximum use rate. Dual Magnum applied in the fall or PRE is incremental
b Warrant or Enversa 



Waterhemp control from postemergence herbicides, across locations and years

Herbicides 1
Herman 

2014
Moorhead 

2015
Herman 

2015
Lake Lillian 

2015 Average

------------------------- % visual control2-------------------------

glyphosate 36 66 20 61 46

glyphosate + ethofumesate 58 81 40 66 61

glyphosate + Betamix 65 86 40 68 65

gly + etho + Betamix 69 88 73 78 78
1Roundup alone with Prefer 90 NIS at 0.25% v/v and N -Pak AMS at 2.5% v/v.  Roundup 
tank-mixes with Destiny HC at 1.5 pt/A and N-Pak AMS at 2.5% v/v. 
2Visual percent waterhemp control at preharvest evaluation

What about etho  POST with Roundup PowerMax3?  You 
have 12 fl  oz/A to use POST.  Use it. 



Waterhemp control results from Truvera  
sugarbeet experiments across years

1. XtendiMax mixed with ethofumesate. XtendiMax offers instant soil residual in a 
dry spring.

2. XtendiMax early POST. ExtendiMax control waterhemp escapes at the 2-lf 
stage (early lay-by application).

3. A soil residual herbicide POST remains important. 

4. The soil residual herbicide should be applied at the 2- to 4-lf stage vs. the 6- to 
8-lf stage. 

5. Glufosinate mixed with glyphosate at the 6- to 8-lf stage controls waterhemp 
escapes.



Etho + XtendiMax/Warrant+RUP+ etho/RUP+etho+gluf

Our waterhemp control standard
Etho+ Dual Magnum/RUP+etho+ Outlook/RUP+etho+Warrant

Untreated Control

Etho+XtendiMax/Etho+XtendiMax/RUP+etho+gluf





For waterhemp control: need 3-4 effective active 
ingredients in a program. POST when weeds are less 
than 3-inch. PRE mandatory for time management 
constraints and overall effectiveness.

Wheat Sugarbeet Corn Soybean

PRE 14 15 15       27 3     4       5      14     15

POST/PRE 15 15 15 15

POST 27      6      4 4       5      27 4      10

ÅLots of 15s
ÅNot much for waterhemp control in sugarbeet
Å,ÏÔÓ ÏÆ ÏÐÔÉÏÎÓ ÉÎ ÓÏÙÂÅÁÎȠ )ȭÍ ÎÏÔ ÓÁÙÉÎÇ waterhemp control in soybean is easy



Get back to herbicide basics
GROW, https://growiwm.org

ÅWhat are the most  important weeds on your 
farm?

ÅAre they herbicide resistant? Which herbicides?

ÅWhat herbicides are in the PREMIX?

ÅWhat site-of-action group?

ÅAre the herbicides effective (95% control) against 
the weeds in your field. 

ÅWhat is the labeled rate for control? Is the labeled 
rate the same as the PREMIX rate?

Åhttps://www.cdms.net/

ÅUse the 2026 North Dakota Weed Control Guide to 
determine rates, % control, rotation restriction for 
crops in your sequence.



ÅPPI, PRE, or EPOST
ÅRate changes with OM
ÅControls numerous important 

MN and ND weeds including 
waterhemp
ÅFlexible
ÅReliable
Å18 MONTH ROTATION 

RESTRICTION TO SUGARBEET



Case-study, Acuron Herbicide
PREMIX Active 

Ingredient
Trade Name

SOA
Effective

waterhemp?

Acuron bicyclopyrone Optogen 27 P

mesotrione Callisto 27 P

atrazine Aatrex 5 P

S-metolachlor Dual II Magnum 15 P

What is the use rate for my Amenia, ND Farm?

4% organic matter, 3 qt per acre

What is the herbicide rate in each component in the PREMIX? 
Is the herbicide rate effective for waterhemp control?

Active 
Ingredient

Trade 
Name

Rate (lb ai/A in 
Acuron at 3 qt/A

Rate for effective 
control

Effective 
Herbicide Comment

bicyclopyrone Optogen 0.045 0.045 P partial control

mesotrione Callisto 0.188 0.188-0.240 P control

atrazine Aatrex 0.75 2 P partial control

S-metolachlor Dual II Magnum 1.59 1.53 P control

Always include Group 5 herbicide with a 
Group 27 herbicide due to synergy.



TripleFlex II Herbicide

PREMIX Active 
Ingredient

Trade Name
SOA

Effective
waterhemp?

TripleFlex acetochlor Harness 15 P

flumetsulam Python 2

clopyralid Stinger HL 4

ÅPPI, PRE, or EPOST
ÅRate changes with OM
ÅControls numerous important MN and ND 

weeds including waterhemp
ÅOne effective waterhemp control 

herbicide
Å26 MONTH ROTATIONAL RESTRICTION 

TO SUGARBEET





4ÈÅ Ȱ.ÏÚÚÌÅ #ÏÍÐÒÏÍÉÓÅȱȡ 3ÅÌÅÃÔ ÔÈÅ ÎÏÚÚÌÅ ÐÒÏÄÕÃÉÎÇ ÔÈÅ 
correct droplet size for the spray job

ÅHerbicide or fungicide?

ÅAre you applying a contact or 
translocating herbicide?

ÅSpray coverage?

ÅAre you trying to reduce spray drift?

ÅDoes brand or style matter?

ÅWhat do the labels say?

Sprayers 101 https://sprayers101.com
Tom Wolfe and Jason Deveau

https://sprayers101.com/


Nozzle Droplet Size Classification

Based on ASABE 572.1 Standards and referenced in nozzle charts, American Society of 
Agricultural and Biological Engineers

XC



ÅI am searching for a 
medium to course 
droplet size
ÅI need good coverage to 

hit multiple growing 
points and intend to 
spray 20 gpa
ÅI intend to spray at 10 

mph
ÅNozzle orifice size 

determined from the 
table
ÅCheck the label 



Droplet size and nozzle manufacturer
Powell amaranth Control (%)

Herbicide(s)a Nozzle Brand A Nozzle Brand B

Liberty Ultra (29 fl oz/A) 88 b 72 b

Liberty Ultra + Enlist One (32 fl oz/A) 97 a 88 a
aMSO (2 pt/A), AMS (3 lbs/A), Anti-Foam (2 oz/100 gal), 10 mph

Brand A (all 60 psi)
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Sprayer travel speeds make a difference on taller and more dense weed 
populations

Sprayer travel speed

Visual Control (%)

Sprayer 

travel 

speed 

(mph)

Tall Powell 

Amaranth

Short Powell 

Amaranth

6 69 AB 88 AB

8 74 A 78 B

10 63 AB 65 C

12 57 B 63 C

Liberty Ultra (29 fl oz/A) plus 
AMS (3 lb/A)

20 GPA

Tall = 10 to 18 inch
Short = < 5 inch





ÅWeed seed kill rates were 99% at 28% chaff moisture
ÅHigher chaff flow rates reduced seed kill rates
ÅȬÇÒÅÅÎ waterhempȭ
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