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GR weeds dominate the landscape In

Minnesota and North Dakota :
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* GR waterhemp was the most troublesome
weed control challenge; on 429,820 acres or
64% of acreage according to 2021 survey |
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* GR common ragweed was 9% overall but S ...
26% in Crookston and EGF factory districts R
* GR kochia was 22% overall but 57% in Drayton | | & |
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Kochia

* Life cycle, summer annual
* One of the first weeds to emerge in spring
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Crop Planting and Harvesting

Key: | Emergence Period Flowering Period
Alfalfa Established Cut1l Cut 2 Cut 3 Cut4 Alfalfa Established
Small Grain Planting
Sugarbeet Planting
Corn Planting
Soybean Planting
Kochia
Giant Ragweed
Common Lambsquarters
Common Ragweed
Redroot Pigweed
Waterhemp
T HR LA hg®BRI T T TN @ g 3aRrR”™eER

Adapted from Werle et al. 2014, Goplen et al. 2017, Weedometer 2008
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Kochia

* Life cycle, summer annual
* One of the first weeds to emerge in spring

* Biology, very deep rooted, tolerate saline soils

* Biology, extremely competitive; a few plants will
reduce yield




The Crop Sequence in the Red River Valley




Kochia control, 30 days after final
application of herbicide treatment

Year
Corn - 99%

« 2010

. ~ 2011
Soybean - —-—3 98%

Fallow - | | E; 95% State

Wheat - - * R l ” | Eg:wosr:go

Nebraska

Sugarbeet - . ‘ — South Dakota
Wyoming

0 ' 50 75 100
Kochia control from herbicide treatments (%)

(Sbatella GM et al. 2019)
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Kochia

* Life cycle, summer annual
* One of the first weeds to emerge in spring

* Biology, very deep rooted, tolerate saline soils

* Biology, extremely competitive; a few plants will
reduce yield

* Seed production, 15,000 seeds per plant
* Seed viability, 1to 2 years

* Many document examples of herbicide resistance
ALS (SOA 2)

* 2,4-D, dicamba, and fluroxypyr (SOA 4)

Triazines (5)

Glyphosate (SOA g)

PPOs (SOA 14)

Multiple resistance in ND, 2+4 + 9, 2+4+9+14
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Kochia size at application matters

* dime-size * (quarter-size .
* 4-leaves * 6-to9g-leaves .

too big
Scout early next year



Kochia control from ethofumesate, Horace ND, 2020

I N Kochia control

28 DAT 35 DAT

pt/A e (%)-------------
Ethofumesate PPI 2 28 d 28 bc
Ethofumesate PPI /b 53 b 35b
Ethofumesate PPI 6 63 ab 55 a
Ethofumesate PRE 2 25d 20 C
Ethofumesate PRE 4 40 C 33b
Ethofumesate PRE 6 65 a 53 a3

LSD (0.10) 11 11




Scouting after plant and before sugarbeet
emergence

Paraquat might be our best answer for control of emerged
kochia in sugarbeet

* Active over a wide range of environmental conditions
* Cool weather (below 55F) will slow activity
* Cloudy, overcast weather
 Cool and cloudy conditions will not affect efficacy

* Herbicide mixtures with fertilizers

» Herbicide mixtures with soil residual herbicides

* Growers are required to complete training provided by
the EPA to become certified applicators and apply
paraquat products
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Phenmedipham has had an interesting
journey.?

* 1970. Phenmedipham first registered by Fisons
* 1981. Fisons merged with Boots to become Fisons Boots Company

* 1984. FBC was purchased by Schering and created an ag division called
NOR-AM

* 1994. NOR-AM merged with Hoechst-AG and was called AgrEvo

* 1999. AgrEvo merged with Rhone-Poulenc to become Aventis Crop
Science

* 2002. Aventis Crop Science was purchased by Bayer to become Bayer
Crop Science

* 2022. Phenmedipham acquired by Belchim Crop Protection USA

2 Arnold Appleby, Oregon State University, Herbicide Company Genealogy,
https://agsci.oregonstate.edu/sites/agscidy/files/herb-co-genealogy-10-18.pdf



Response of weeds to Spin-Aid® alone or
mixtures with ethofumesate

anin-AirI Spin-Aid + etho

Common lambsquarters

Kochia

“RedrooTpraweed

Common ragweed
Wild mustard

E= Excellent (90-99%); G = Good (80-90%); F=Fair (65-80%); P=Poor (40-65%)

(ND Weed Control Guide, 1980)




What we know about phenmedipham

« Sugarbeet rapidly metabolize Spin-Aid to less
toxic compounds (Hendrick et al. 1974)

» Spin-Aid should be applied at the earliest
growth stage possible that is safe to sugarbeet

» Time of day affects the injury level of PSII
inhibitors
 Phytotoxicity is less during cool temps and low light
comp))ared with strong sunlight (Abbaspoor and Streibig
2007

Risk of injury is increased by temperatures over 8oF
and sudden changes from a cool, cloudy environment
to a hot, sunny environment (Betamix BMPs).

Wait until late afternoon/early evening, when
temperatures start to decrease, to make Betamix
application (Betamix BMPs).




Redevelopment of Spin-Aid was a combination of
historical field, greenhouse, and recent field
experiments

* Field experiments beginning in 2016

* Greenhouse experiments in 2023 and 2024
* Sugarbeet tolerance and kochia control from single and two-times Spin-Aid
application
* Spin-Aid plus ethofumesate
* Spin-Aid mixed with ethofumesate and glyphosate

* Field experiments in 2023
 Kochia control from Spin-Aid or Spin-Aid following ethofumesate PRE
* Common ragweed control
* Sugarbeet tolerance across genetic backgrounds






2023 Experiment objectives

Evaluate Spin-Aid® for control of
kochia, common lambsquarters,
and common ragweed

- Determine sugarbeet injury from Spin-
Aid® alone or with ethofumesate in
single or two-times applications

« Determine kochia, common
lambsquarters, and common ragweed
control from Spin-Aid® alone and with
ethofumesate in single or two-times
applications




Materials and Methods

Locations with natural weed populations

 Common ragweed, common
lambsquarters, and kochia control

Yield in a trait neutral environments

* 6-replications

Application with a bicycle wheel plot sprayer

17 GPA through 8002XR nozzles at 35 PSI

Visible percent sugarbeet growth reduction and weed
species control

Root yield, % sucrose and recoverable sucrose




Sugarbeet yield components in response to Spin-Aid®
treatment across two locations, 2023.

Reduction SugarbeetYield Parameters

Factor A Factor B Recoverable
Sugarbeet Hybrid| Spin-Aid" rate  [ETe)bJ.V-V-CEENCT-NbY.-V.VANNNEN *loTo] 4[] le Sucrose Sucrose

-pt/A- --Ton/A-- --%%-- --Ib/A--
CR 137 glyphosate 4L0.4 18.1 13,376
CR 137 4.5 38.7 17.8 12,838
38.2 18.1 12,424
CR 793 4.5 37.2 17.7 12,208
38.6 17.9 12,780
4.5 40.0 18.1 13,337

40.4 18.2 13,591
LSD (0.05) NS NS NS

3aDAAA=Days after application A

\o)

o

o)




-
@)
-+
0p)
=~
@)
@)
S
o




Sugarbeet growth reduction in response to Spin-
Aid® treatment? across two locations, 2023P".
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Spin-Aid Spin-Aid Spin-Aid Spin-Aid Spin-Aid Spin-Aid | Spin-Aid Spin-Aid Spin-AidjEtho 6 pt/ Etho 6 pt/
16floz 24floz 32floz  48floz 72floz 96floz | 24floz  32floz  48floz | Spin-Aid Spin-Aid
[24floz [32floz [48floz] 48floz g6floz

aTreatments included ethofumesate at 4-12 fl 0z/A plus Noble (MSO) at 1.5 pt/A.
bMeans within a rating timing that do not share any letter are significantly different by the LSD at the £% level of significance.
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Kochia and common ragweed control, 2023.2

Herbicide - Kochia Control Common Ragweed Control
Rate

treatment® 10 DAAC® 20 DAAC 10 DAAC 20 DAAC
--fl oz/A--

Spin-Aid + etho 16 + 4

Spin-Aid + etho 24+ 4 30e TR oe
Spin-Aid + etho 32+4 33de 683 18¢ 5e
Spin-Aid + etho 48 +5 71a-d 63ab 15¢ 28d

Spin-Aid + etho 72+ 8 73 abc 724 43b 40 cd

Spin-Aid + etho 96 +11 65a-d 704 6o ab 58 abc

P-Value 0.0027 0.0008 <0.0001 <0.0001

3aMeans within a rating timing that do not share any letter are significantly different by the LSD at the 5% level of significance.
bTreatments include MSO at 1.5 pt/A.
‘DAAC= Days after application C.




Kochia and common ragweed control, 2023.2
Herbicid
eroiciae ocnia Lo o) o) o d ee o) 0]

treatmentP 10 DAAC* 20 DAAC 10 DAAC 20 DAAC
--fl oz/A--

Spin-Aid + etho / 24 + 4 [

Spin-Aid + etho 24 + 4

Spin-Aid + etho / 32+4/

Spin-Aid + etho 32+ 4

Spin-Aid + etho / 48 +5/

Spin-Aid + etho 48 + 5

Etho / Spin-Aid +
etho
Etho / Spin-Aid +
etho

P-Value 0.0027 0.0008 <0.0001 <0.0001

aMeans within a rating timing that do not share any letter are significantly different by the LSD at the 5% level of significance.
bTreatments include MSO at 1.5 pt/A.
‘DAAC= Days after application C.

96 /48 + 5 58 bcde 33 bc

96/96 +11 88a 8oa




3-times Spin-Aid Application might be a
difference maker

Application A:
Spin-Aid at 16 fl 0z +
etho at 4 fl oz

Application B:
Spin-Aid at 16 or 24 fl
oz + etho at 4 fl oz

Application C: ' st EE L s NS
Spin-Aid at 24 or 32 fl \ #

oz + etho plus 4 fl oz




My sugarbeet have emerged; early POST
Kochia control in response to one-time, two-times,

ko c h i a c o nt ro I re c o m m e n d ati O n S or three-times Spin-Aid sprays, Greenhouse, 2023

A EEEER]

* Target kochia less than 1-inch tall kochia (dime size)

* Roundup PowerMAX3 at 25 to 28 fl oz/A with Level Best im Il II
at 0.25% v/v and AMS at 2.5% v/v ‘ ’

* Roundup PowerMAX3 at 25 fl oz/A with NIS and AMS plus Spin-Aid and etho
* Spin-Aid rate is dependent on sugarbeet size
* Spin-Aid rate is dependent on if a soil residual herbicide was used
* Plan for repeat Spin-aid applications on 5 day intervals for GR kochia control

Sugarbeet stage Following soil residual herbicide

(If stage) Spin-Aid + etho (fl 0z) Spin-Aid + etho (fl 0z)
Cotyledon 16 + 4 12 + 4
2 24 + 4 16 + 4
4 32+4 24+ 4

6 40 + 4 32+ 4



Summary

» No yield component differences across

sugarbeet genetic

« A single Spin-Aid a
effectively control

backgrounds

pplication will not

kochia

 Apply ethofumesate PRE prior to Spin-Aid
applications; apply ethofumesate with Spin-

Aid

- Time herbicide applications to kochia size
using the appropriate Spin-Aid rate for

sugarbeet safety

» Spin-Aid mixed with glyphosate improves
control of common lambsquarters that is
under moisture stress




Future Research and Activity

- Spin-Aid® alone and mixes with clopyralid
for common ragweed control

- Adjuvants with Spin-Aid®, ethofumesate
and glyphosate for kochia control

- Update 24(c) local needs label for reduced &
rates on cotyledon sugarbeet and tank-mix [
applications with Group 15 I

 One- two- or three-times Spin-Aid”®
applications with ethofumesate




Thank you for your attention

Tom Peters

* Extension Sugarbeet Agronomist and Weed Control Specialist

* thomas.j.peters@ndsu.edu
c 4 BeetWeedControl @tompeters8131

* 701-231-8131 (office)

* 218-790-8131 (mobile)

NDSIJ extension ~ UNIVERSITY OF MINNESOTA

EXTENSION
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