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How are we going to control weeds in the

short term?

AFocus groups at Renville,
Wahpeton and Moorhead in
November and December
2025

AGrowers, agretailers, crop
consultants and cooperative
agriculturalists

A2 hour brainstorming session
with action items for followup



Integrated Weed Management
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< Prevention >

Past and Present Future

Slide adapted from Bob Hartzler, lowa State University



"It's the detalls. Little things make big
things happen”

A

John Wooden
1910 —-2010

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

AStudywaterhempbiology
AWaterhempcontrol insugarbeet across the crop sequence

ASpray nozzles
ABe aware of environmental conditions effects on POST herbicides

AHarvest weed seed control

AElectricity
AHerbicide resistance






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

A Waterhempemergence in a soybean field in Rosemount, MN ét al. A
Year First observed 50% 90% Total
seedling emergence emergence Waterhemp?
2022 24-May 27-May 5-July 130
2023 15May 28-June 27-July 227
aCummulativewaterhempemergence in 1 square meter Rainfall (inch) measured at Rosemont MN, 2022 and 2023
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Rainfall pattern may explain the differences in
emergence pattern

Year First observed 50% 90% Total
seedling emergence emergence Waterhemp?

2022 24-May 27-May 5-July 130

2023 15May 28-June 27-July 227

aCummulativewaterhempemergence in 1 square meter

8 Year Cummulatlve
v Ralnfall
6 m 2022 m 2023 2022 17.8
S 5 2023 13.0
<
=4
£, A No significant events
o in June and July in
: 2022
1 . A Rain events Jun 27,
0 - Jul' 5 and Jul 26 in

April June July August 2023



25- Clara City

109 Date Rainfall
5. (inch)

May 1 Jun 1 Jul 1 Aug 1 Sep 1 May 19 1.0

June 12 3.4

Daily Amounts of Precip June 13 2.0
3.5 June 25 1.7
3.0 July 15 0.9
E:E: July 18 1.3
15 July 27 1.5
1.0- July 28 1.0
0.5~ Aug 15 1.6
0-0- May 1 Jun 1 Jul 1 Aug 1 Sep 1 Oc Aug 17 2.2

Sept 2 1.3
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Which soilapplied herbicide did you use at planting?
Wasethofumesate activated with tillage?2
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aTurningPoint Survey, 202SugarbeetGrowers Seminars




Ethofumesate in 2025
Group 15

Ethofumesatebrands forsugarbeetproduction

ANortron, BayerCropScience

AEthotron, UPL NA Inc.
AEthofumesate4SC, Farm Business Networ

AMaxtron4SC (3 7®/G), ALBAUGH, LLC

woodl

lfUMESME QSC MAXTRON 4SC
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Ethofumesate 101

AGroup 15, Benzofurans stmily

A Inhibits the biosynthesis of VLCFAs
Aact by inhibiting the growth of meristems
Aretard cell division
Alimits development of leaf cuticles

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

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

ADegradation is dependent on the properties of soil




Ethofumesatel0l1, continued

AQuestion. Why igthofumesateperformance inconsistent on
waternemp?

AAs compared to Outlookethofumesatehas a high KOC value meaning it has
a high affinity for binding to solil colloids

AEthofumesateis less water soluble than Outlook
AQuestion. Does rainfall overcome these characteristics?
AWe have increased the use rate

AWe have incorporatedthofumesate

APushing water volume to 2@paprobably will improve consistency, especially in
residue

AWe have attempted fall application to increase the odds of activation

AQuestion. Doegthofumesatebind to wheat or corn stalk residue?

AThe literature states residue can intercept spray
A) AAT 60 Z£EIT A AletdobmdsmicamsialksETl T OOAOEI
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Waterhemp control in response to fall or spring applied
treatment, 71 and 73 DAP, Hickson and Moorhead, 2025.
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Fall Fall Fall Spring Spring Spring
Dual Magnum, 2pt Etho, 7.5 pt Eptam, 5 pt Dual Magnum, 0.75 pt Etho, 6 pt Eptam, 2.5 pt

Timing of herbicide treatment

m Hickson m Moorhead

aTreatmentssharing the same letter are the same at the 0.10 level.
bAIl treatments contained 2imes Roundup PowerMax3 mixed wigthofumesateat the 2 and 6If stage.



% Control

Waterhemp control in response to
ethofumesate PRE, Lake Lillilan, MN, 2020

100

S Days after planting
90 ° 25 | 38 | 46 | 56 | 60 | 79
80 —5 Etho 1.4 70
Etho 4.9 86 83 74
60 Etho6 | 91 | 90 | 81 | 84 | 76 | 74
50 Etho 7.4 95 93 | 89 87 81 | 80
40 greater than
30 85%
20 84% to 78%
10 77% to 65%
0 -Iess than 659
20 30 40 50 60 70 80

Days after Planting

Etho 1.5 Etho 3 Etho 4.5 -e~-Etho 6 -e-Etho 7.5



What should we use fowaterhemp

control in 2026?  _
AEthofumesate 4.5 to 6 pt/A 800

_-- Waterhemp

ADual Magnum at 8 to 1f20z/A S wo *ViV12  ciantiodai
ADual Magnum at 16 oz/A after %: N — | =
May 1 VIV S
AEtho+ Dual Magnum at3pt+1  ° " ” %
fl OZ/A % cumulative emergence

Figure 1. Relationship between growing degree days and emergence of four
weeds. Werle, Sandell, Buhler, Hartzler and Lindquist. 2014. Weed Sci. 62:267-
279.

The layered residual is strongly contributing to seasong
waterhempcontrol

| think 1t Is time to revisit our layby approach

*According toHolenand Dexter



Peters Is proposing

Current Suggestion | Maximum Application
Herbicide Rate for 2026 use rate timing

fl oz/A fl oz/A floz or pt/A  Sgbtstage
Outlook / Outlook 12/12 16 24 12-If
S-meto/ Smeto 16/ 16 20 2.62 60d PHI
ACEEon 4010 48 /4010 48 48 to 64 8 8-If

acetochlor?

aPOSTmaximum use rate. Dual Magnum applied in the fall or PRE is incremental
b\Warrant orEnversa

| also am consideringidua(not labledin sugarbee} andTreflanlayby insugarbeet



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

Waterhemp control from postemergence herbicides, across locations and years

- Herman Moorhead Herman Lake Lillian
Herbicides * 2014 2015 2015 2015 Average

glyphosate
glyphosate + ethofumesate

gly + etho + Betamix 69 88 73 78 78

!Roundup 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



Waterhemp control results from Truvera™
sugarbeetexperiments across years

Truvera

Truly versatile weed control.

1. XtendiMaxmixed withethofumesate XtendiMaxoffers instant solil residual in a
dry spring.

2. XtendiMaxearly POSTExtendiMaxcontrolwaterhempescapes at the -
stage (early layby application).

3. A soll residual herbicide POST remains important.

4. The soll residual herbicide should be applied at theo2-If stage vs. the 6to
8-If stage.

5. Glufosinatemixed with glyphosate at the-Go 8-If stage controlavaterhemp
escapes.
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Forwaterhemp control: need 34 effective active
iIngredients in a program. POST when weeds are less

than 3-inch. PRE mandatory for time management
constraints and overall effectiveness.

_

® BT EOACOW
DOST/PRE @ (15 a5 5
POST - @ (B HOF GOW

A Not much forwaterhempcontrol insugarbeet i i )
A, 100 1T &£ 1| BOET T O E iwatéreropaohtrolimsoypeariisebsy O OAUET C




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

AWhat are the most important weeds on your
farm?

A Are they herbicide resistant? Which herbicides?
A What herbicides are in the PREMIX?
A What siteof-action group?

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

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

A https://www.cdms.net/

A Use the 2026 North Dakota Weed Control Guide to
determine rates, % control, rotation restriction for
Crops in your sequence.
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FULL HERE T OFEN I

RESTRICTED USE PESTICIDE

(GROUND AND SURFACE WATER CONCERNS)
FOR RETAIL SALE TO AND USE ONLY BY CERTIFIED APPLICATORS OR PERSONS UNDER THEIR DIRECT SUPERVISION,
AND ONLY FOR THOSE USES COVERED BY THE CERTIFIED APPLICATOR'S CERTIFICATION.
THIS PRODUCT IS A RESTRICTED-USE HERBICIDE DUE TO GROUND AND SURFACE WATER CONGERNS. USERS MUST
READ AND FOLLOW ALL PRECAUTIONARY STATEMENTS AND INSTRUCTIONS FOR USE IN ORDER TO MINIMIZE
POTENTIAL FOR ATRAZINE TO REACH GROUND AND SURFACE WATER.

Sale, use and distribution of this product in Nassau and Suffolk Counties in the State of New York is prohibited.

A PPI, PRE, or EPOST

A Rate changes with OM

A Controlsnumerous important
MN and ND weeds including
waterhemp

A Flexible

ATRAZINE GROUP JE HERBICIDE | | MESOTRIONE | GROUP [Fill HERBICIDE Escanee QR
’ BICYCLOPYRONE | GROUP il HERBICIDE | | S-METOLACHLOR | GROUP FT| HERBICIDE para Espafiol

y Acu pOn‘“’ Bl e

Herbicide

A Herbicide for Control of Annual Grass and Broadleaf Weeds in Field Com,
Seed Com, Silage Com, Sweet Com and Yellow Popcorn

Active ingredients:

A Reliable

S-Metolachior: (CAS No. BT302-12-8) . ... 23.40%
Afrazing®: (GAS Mo T812-248) .. L. 10.83%
Mesotrione: (CAS Mo, 104206-82-8) _ . . . .. e 2.60%
Bicychopyrone: (CAS Mo, 382010-BE-5) . - o oot e e 0.65% A 1 8 M O N T H R OT AT I O N
Other ingrediants: G2.42%
Total: 100.00%

Acuron® Harbicide is a ZC formulation containing 1.0 pound Afrazine, 0.068 pound Bicyclopyrona,
024 pound Mesotrione, and 2.14 pounds 5-metolachlor per gallon.

*Atrazine with a maximum of 0.45% related triazines.

KEEP OUT OF REACH OF CHILDREN.
CAUTION

See additional precautionary statements and directions for use on label.
EPA Reg. Mo. 100-1466
EPA Est. 100-LA-001

SCP 1466A-L1F 1121 2.5 gallons

4230207 Net Contents

RESTRICTION TO SUGARBEET



Casestudy, Acuron Herbicide

PREMIX | Active Trade Name Effective
Ingredient SOA waterhemp? What is the use rate for my Amenia, ND Farn

Acuron  bicyclopyrone  Optogen

4% organic matter, 3 gt per acre

mesotrione Callisto 27 P
atrazine Aatrex 5 P
S-metolachlor  Dual Il Magnum 15 P Always include Group 5 herbicide with

Group 27 herbicide due to synergy.

What is the herbicide rate in each component in the PREMIX?
Is the herbicide rate effective favaterhempcontrol?

Active Trade Rate (b ai/A in | Rate for effective| Effective
Ingredient Name Acuron at 3 qt/A ole]plife] Herbicide | Comment

bicyclopyrone Optogen 0.045 0.045 partial control
mesotrione Callisto 0.188 0.1880.240 P control
atrazine Aatrex 0.75 2 partial control

S-metolachlor Dual Il Magnum 1.59 1.53 P control



TripleFlex Il Herbicide

A PPI, PRE, or EPOST
A Rate changes with OM
A Controlsnumerous important MN and ND
weeds includingvaternemp
A One effectivewaterhempcontrol
herbicide X3 ||
A 26 MONTH ROTATIONAL RESTRICTION  &lmiiieniilb®s  “WARNING! AVISO.

Technology, including Roundup Ready® Com2 o o chnuet, busque 2 algmen pera ue sea piue 2 usteen et
At Ingredienis: (1 you do met w rliusln‘]ﬁl!hhd.fr:lmm explain it ]nu detal)]
TO SUGAR B EET mzdi;nemﬂms atiyl-N-sthoymethylacetandide........... 4167% Flease refer i booidet hﬂmmw&wﬂmmmm
Fumtsulams. N-26-tifluorcgeny)-5-methyl-1.2,4-trizzolo-{1 Sal- =
um.-'a:zmmmzmm carbasglic acid, manoethanolamine salt ____. o fotar mmmmﬂmmm” Hassauand 2
Oeher Ingred LIS T RECINCULATE OR MIX O ENSURE UNIFORM DISPE RSION g
::;:: ﬁ?.nd%wm “d_'u:t:f;?]l'h FIA PROOUCT mmnﬁmm;mm CALLTOLL-FREE, =
PREMIX | Active Trade Name Effective St el T N W o B TR 5
EPA Rog. Ho. 524-614 ASSISTANCE, CALL COLLECT, DAY OR NIGHT, 1-800-334-577
Ingredient SOA waterhemp’? —
S et
TripleFlex acetochlor Harness 1020 e o A s e
flumetsulam Python 2

clopyralid Stinger HL 4
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AEA O.TUUI A #1101 DPOIT i EOA6d 3AI
correct droplet size for the spray job

Sprayers 10https://sprayers101.com
Tom Wolfe and JasobDeveau

A Herbicide or fungicide?

A Are you applying a contact or
tranéocat?npgyhe?bicide?

A Spray coverage?
A Are you trying to reduce spray drift?
A Does brand or style matter?

AWhat do the labels say?



https://sprayers101.com/

Nozzle Droplet Size Classification

Color Codes for Droplet Size Size Comparison:
Category Symbol Color Code Apprcz)r(r.]i\cll\grl?sl)’(ange piameter of Con;:l\?l?c:;?‘l?s {approXimate)
Extremely Fine XF Purple <60 #2 pencil “lead”
Very Fine VF Rec 60-145 . 72
Fine F Orange 145-225 paper Cllp
Medium M Yellow 226-325 staple //
Coarse C Blue 326-400 toothbrush bristle
Very Coarse VC =L: 401-500 sewing thread
Extremely Coarse XC White 501-650 human hair
Ultra Coarse ucC >650

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



APPLICATION RATE FOR 207 SPRAY TIP SPACING

e
CAPACITY CAPACITY
PART NO. @ pROP TURE APPLICATION
[STRAINER size  OMETIP ONETIP e Bl GALLONS PER 1068 50, FT.
e ) \ INGPM 1N OL/MIN

AMPH S5MPFH GMPH BMFH 10MPH 12MPH 15MPH 20MPH ZMPH 3JMPFH 4MPH 5MPH

15 VL 0.061 7E 45 i6 30 23 1B 15 12 091 0 04 00 008
0 C 0071 9.1 53 42 35 26 21 1E 14 11 024 016 012 010
30 M 0.087 n 6.5 532 43 3z 26 22 1.7 13 030 020 015 012
= 11081 40 M 0.10 13 T4 58 50 37 30 25 0 15 034 023 017 014
I am Searc h I n g 'I:O r a [10a) 50 M 0.1 14 B.2 65 5.4 4 33 7 22 16 037 025 019 015
&0 M 0.12 15 ES 71 54 45 36 30 24 18 041 037 0320 016
75 F 0.14 18 10.4 B3 6.9 532 42 35 28 21 048 032 024 019
. 50 F 0.15 19 111 ] 74 56 4.5 37 30 i) 0.51 0.34 0.26 020
15 C 0.092 12 B.B 55 4.6 34 7 23 18 14 031 021 016 013
I I le IUI I I O Cou rse pi] 0l 14 B2 6.5 54 a1 33 7 22 16 037 0325 019 015
0 0.13 17 9.7 77 6.4 48 3g 3z 16 19 044 029 0322 018
40 0.15 19 111 ES 74 56 45 37 3D 22 051 034 026 020
. 50 0.7 22 126 101 B4 6.3 50 42 34 25 058 039 029 023
&0 018 73 134 0.7 89 6.7 53 45 36 27 061 DAl 031 024
ro p e S I Z e 75 021 27 156 125 104 78 6.2 532 42 31 0.71 048 036 029
o0 023 29 17.1 137 114 8.5 6.8 57 45 34 078 052 0.3% 031
15 0.12 15 BS 71 ] 45 36 30 24 18 041 027 020 016
8 ] 0.14 1E 10.4 B3 6.9 532 432 35 2E 21 048 032 024 019
n ee OO Cove ra e to 30 0.17 22 126 10,1 8.4 6.3 5.0 4.2 34 25 058 039 029 023
TT11002 40 0.20 26 149 11.9 94 74 59 5.0 40 30 068 045 034 037
0] 50 0.22 28 16.3 131 1049 82 6.5 54 4.4 33 075 050 037 030
. . . &0 178 143 119 84 71 59 48 36 082 054 04l 033
75 20 160 134 10.0 a0 6.7 53 40 092 061 046 037
nit multiple growing R R M S T W
111 ] 74 56 45 37 ETi] ] 051 034 026 020
0 134 10.7 84 6.7 53 45 36 27 061 041 031 024
. . 30 ; 163 131 109 82 6.5 54 4 33 075 050 037 030
TTi10025 a0 7] 1E.6 145 124 93 74 6.2 50 37 L85 057 043 034
o O I n S a n I n e n O (50 50 M ; 21 166 139 104 83 6.4 55 432 095 053 048 038
&0 M 0.31 40 73 1E4 153 115 93 77 6.1 4.6 11 0.70 0.53 042
75 ] 0.34 44 75 20 16.8 126 101 a4 6.7 50 12 077 058 046
90 F 03B 49 I8 73 18.8 14.1 11.3 9.4 75 56 1.3 0.56 i 0.52
S ra 2 a 15 XC 018 3 134 10.7 EI] 6.7 53 45 ETS 27 061 a1 031 024
0 0.21 27 156 125 10.4 7.8 6.2 52 4.2 31 0.71 0.48 0.36 029
30 0.26 33 183 154 129 a7 77 6. 5.1 38 088 059 044 035
. TTi063 a0 7] 030 38 2 176 149 111 89 7.4 58 45 10 068 051 04l
[5a) 50 Y] 0.34 44 5 0 16.8 126 101 84 6.7 5.0 12 077 058 046
A I Intend to Spray at 10 60 M 037 47 7 2 18.3 13.7 11.0 93 73 55 13 084 053 0.50
75 ] D1 52 30 24 n 152 123 101 a1 6.1 14 053 070 056
o0 F 045 5 33 27 2 16,7 134 1.1 a3 67 L5 i 077 D5l
15 W 024 31 17E 143 119 a5 7.1 59 4.8 36 082 054 04l 033
0 0.28 36 21 166 134 10.4 a3 68 55 42 0595 053 048 038
I I l p h 30 0.35 45 26 21 17.3 13.0 10.4 a7 69 532 12 079 060 048
TT11004 40 ] 0.0 51 30 24 19.8 14.9 11.9 9.9 78 59 1.4 051 068  0.54
[50) 50 M 045 58 33 7 22 16.7 134 111 a9 6.7 15 10 077 061
=g . X ; g 1.1 0.3 057
A Nozzle orifice size — e e ——
50 1 ED . 1.4 1.0 087
15 6. A6 1.1 070 053 0.42
. pi] . 53 12 079 060 048
30 B 6.4 15 097 073 058
determined fromthe e ERER ] I
(500 50 1. a3 19 13 035 076
&0 2. 9.1 21 1.4 1.0 083
75 3. 101 23 15 12 092
4 111 16 17 L3 1.0
tab I e 15 7 55 13 084 063 0.50
i) a. 6.2 14 0.95 071 057
30 0. 77 18 13 071
40 1. as 20 14 1.0 082
< e C t e a e 50 3. 9.9 23 15 11 0.9
) . 25 17 12 099
28 18 14 11
31 Z0 L5 12
17 1.1 0.83 067
i 13 097 078




Droplet size and nozzle manufacturer ENIBs1S)
| Powellamaranth Control (%)

Herbicide(s) Nozzle Brand A Nozzle Brand B
Liberty Ultra (291 oz/A) 88 b 2Db

Liberty Ultra + Enlist One (3Roz/A) 97 a 88 a

aMSO (2 pt/A), AMS (BS/A), AnttFoam (2 0z/100 gal), 10 mph

Brand A(all 60 psi) Brand B(30 to 60 psi)

< 100 100

s “doa £ - Pte ° lg7a T

% 90 °R2a sdoa | 0@ S 80 l Sl

£ i |5 ° {71 b
S @

g 80 £ 60

@® =

— ()

g l 5 l

ch 70" F - s 9“40 F 288

Medium  Coarse  Very Extremely Medium  Coarse Very Extremely
Coarse Coarse Coarse Coarse



Sprayer travel speed

Sprayer travel speeds make a difference on taller and more dense we
populations

Liberty Ultra (2% 0z/A) plus Visual Control (%)
AMS (3b/A) Sprayer | Tall Powell Short Powell
travel Amaranth| Amaranth
20 GPA speed
(mph)
Tall = 10 to 18 inch g 6?4’? 8;38ABB
Short =<5 iInch 0 53 AR oE C

NDSU 12 57 B 63 C
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23 redekopmfg.com/redekop-x9-scu/
Home - North Centr.. & NDUS Financials - L.. | Home - Label Datab... E NDUS Human Reso... @ SignIn - P

NDSU - North Dako... 53 Gopherlllustrated.c... @ My Meetings - Zoom

= m CNN - Breaking Ne.. E ESPN: Serving sport... + StarTribune.com: Ne...

PRE-CLEANER BUILD YOUR OWN SUPPORT ~ CAREERS

R ED EKO P HARVEST WEED SEED CONTROL ~ STRAW CHOPPERS & BLADES ~

Top 5 Seed-
Retainin
Broadleaf Weeds

1.Smooth pigweed

A Weed seed kill rates were 99% at 28% chaff moisture 5 Palrmer amaranth
A Higher chaff flow rates reduced seed kill rates 3.Hemp sesbania
4. Waterhemp

A 6 C} Ov&aﬁeﬁhemrﬁ 5.Jimsonweed
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