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What was your most important production problem
iIn 2022% (Multiple Choice)
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What was your most troublesome weed control
challenge in 20222
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What was your second most troublesome weed
control challenge in 20222

40%

35%

30%

25%

espondents

= 20%
15%
10%
5%
0% -

% Survey

Grasses Common Common Kochia Volunteer Waterhemp Other
Lambsquarters Ragweed RR Canola

Weeds

aGrandForks Growers Seminar, February 9, 2023



Outline

AKochia control

ASpin-Aid for kochia control _.
AWaterhempcontrol insugarbeet §




Kochia

ALife cycle, summer annual
A One of the first weeds to emerge in spring
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Key: | Emergence Period

Flowering Period

Crop Planting and Harvesting

Alfalfa Established Cutl Cut 2 Cut 3 Cut4 Alfalfa Established
Small Grain Planting
Sugarbeet Planting
Corn Planting
Soybean Planting
Kochia
Giant Ragweed
CommonLambsquarters
Common Ragweed
Redroot Pigweed
Waterhemp
P53 373F8E5555333393339585888838883
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Adapted fromWerleet al. 2014, Goplen et al. 201\eedometer2008



Kochia

ALife cycle, summer annual
A One of the first weeds to emerge in spring

ABiology, very deep rooted, tolerate saline soils

ABiology, extremely competitive; a few plants will
reduce yield



The Crop Sequence in the Red River Valley

, MNggune'2015..¢




Kochia control, 30 days after final
application of herbicide treatment
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Kochia

ALife cycle, summer annual
A One of the first weeds to emerge in spring

ABiology, very deep rooted, tolerate saline soils

ABiology, extremely competitive; a few plants will
reduce yield

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

AMany document examples of herbicide resistance
AALS (SOA 2)
A 2,4-D, dicamba, andluroxypyr (SOA 4)
A Triazines(5)
A Glyphosate (SOA 9)
APPOs (SOA 14)
A Multiple resistance in ND, 2+4 + 9, 2+4+9+14




I Kochia is now a Survivor of PPO Herbicides

Slide courtesy ¢
Kirk Howatt, NDS
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Kochia control insugarbeet
Three options i

All options begin witlethofumesate soil applied

AParaguat beforesugarbeetemerges |
AUse rate depending on vegetation; 1.3 tpt2A (max rate i
2.7pt/IA).

AGramoxonealone or in tank mixtures are permitted by |
ground and by air; a minimum of 10 gal/A by ground and
gal/A for aerial application. |

AUse spray nozzles that will produce medium to coarse
droplets are recommended.

AUse an adjuvant, NonioniBurfactant (preferred) at 0.25%%
viv (2pt/100 gal). Crop Oil Concentrate or Methylated Segs
Oil at 1.0% v/v (1 gal/100 gal).

A24nhrre-entry.




Kochia control insugarbeet
Three options

All options begin with
ethofumesate soil applied

AGlyphosate sensitive kochia (fenrce
line kochia)

ARoundup PowerMax3 (full rates)
mixed with a high quality adjuvant
and ammonium sulfate

AKochia up to 3nch tall
AUse AMS; AMS is a water conditione

AShop for the best adjuvant you can
find.

A ethoxylatetallowamineadjuvant




Kochia control insugarbeet
Three options

All options begin witlethofumesate soil applied

ARedevelopment ophenmediphanmcombines historical field and
recent greenhouse and field experiments

ASpinAid,Betanak W. f dzS [/ | y Q
AKochia, commoitambsquartersand common ragweed control
A SpinAid +ethofumesate SpinAid +ethofumesatet RUMP3
ASmall kochia ’




Response of weeds to SpHAid®alone or
mixtures with ethofumesate

Weeds Snin-Aid Snin-Aid +ethn

Commonlambsquarters G G-E

Kochia G G-E
“-Redrootprgweed P P

Common ragweed F G

Wild mustard G G-E

E= Excellent (9®9%); G = Good (890%); F=Fair (6B0%); P=Poor (485%)

(ND Weed Control Guide, 1980)




ASugarbeet rapidly metabolize Spiaid to
less toxic compounds (Hendrick et al. 1974)

ASpin-Aid should be applied over small weeds;
rate dependent orsugarbeetgrowth stage

A Environmental conditions influences PSI|
iInhibitors efficacy

AWeed control is less with cool temps anc
low light as compared with direct sunligh
conditions Abbaspooiand Streibig2007)

ARisk of injury increases at temperatures | 4%
greater than 80F and sudden changes [t
from a cool, cloudy environment to a hot;}
sunny environmentBetamixBMPSs).




Injury or control from Spin-Aid, across
locations, 20232P
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Spin-Aid Spin-Aid Spin-Aid Spin-Aid Spin-Aid
24 fl oz 48 fl oz 96 fl oz 24 fl oz/ 48 fl oz/
24 fl oz 48 fl oz
m Sugarbeet Injury ® Kochia Control

aTreatmentsincluded ethofumesate at 4 to fRoz/A plus Noble (MSO) at 1pHA.
bMeanswithin a rating timing that do not share any letter are significantly different by the LSD at the 5% level of significance



Kochia control from SpinAid, 21 DAT,
greenhouse, December/January 22023/24

Spin-Aid + Spin-Aid + 7 Spin-Aid +

- ethofumesate ‘» ’ Etho, 2-times { Etho, 3-times



Sugarbeettolerance from SpinAid January

floz /A
Control 6 3
SpinAid +etho 24 + 4 28 6
SpinAid +etho/ SpinAid +etho 24 +4/36 + 4 36 8
SpinAid +etho/ SpirAid +etho/ 24 +4/36+4/48 + 4 44 20

SpinAid +etho

Control




Spin-Aid as part of an integrated kochia control
program

ASpin-Aid rate is dependent osugarbeetsize

ARepeat Spiraid applications on 5 day intervals for GR kochia control
ARoundup PowerMax3 mixed with Spiid andetho on 10 day intervals
ATemperature at application and the following day will dictate rate

A Evaluating mixtures with Spifid in the greenhouse

Sugarbeetstage Following soil residual herbicide

(If stage) SpintAid +etho (fl 0z) SpintAid +etho (fl 0z)
Cotyledon Upto 16 + 4 12 +4
2 Upto24+4 16 + 4
4 Upto32+4 20+ 4

6 32 +4 24 + 4



2—|nch LC control In response to SpirAid
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\pplied Jan 2¢ nd Feb Z{Ereenhousef'ﬂl

Control : : Spin-Aid + | Spln A|d +
Ethofumesate Etho, 2-times Etho, 2-times
16+4fl oz/A 16+4, 24+4 16+4, 32+4

aglyphosatetolerant source




Control of 2inch commonlambsquarterswith
Spin-Aid, greenhouse, 2024

Control, Control, Control,
Treatment @ Rate ViR DYAVAVAY {0 DJAVAYAY {2 DYAVAVA

fl 0z/A
Control 0b Oc UE
Spin-Aid +etho 16 + 4 48 a 82 b 79D
Spin-Aid +etho fb SpinAid + 16+ 4 /24 + 4 62 a 93 a 94 a
etho
SpinAid +etho fb SpinAid + 16+4/32 +4 68 a 96 a 95 a
etho
LSD (0.10) 21 6 4

2Noble Methylated Seed Oil, pt/A, Winfield United



Future Research and Activity

ASpinAid alone and mixes with Stinger HL&
for common ragweed control Sy

ATallowamineadjuvants with glyphosate fo
kochia control o

AUpdate 24(c) local needs label, cotyledonfs#i
to 6-If sugarbeet tank-mixes with group 4 =%
and group 15 herbicides, adjuvants




| have three wishes every spring: 1) plastugarbeet
iIn April; 2) Xinch of rain after PRE application; and
3) complete and uniformsugarbeetstands




