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Hard Red Spring and Durum Wheat, Winter Wheat and Barley

Herbicide

Product/A
(Ib ai/A)

Weeds

When to Apply

Remarks and Paragraphs

Long Residual SU Herbicides

Ally XP 1/10 oz DF Broadleaf weeds |Crop:
(metsulfuron) (0.06 oz) including perennial | 2-leaf until prior to
sowthistle. boot.
Partial control of
wild buckwheat.
Ally Extra 2/10 to 4/10 oz DF |Broadleaf weeds |Crop:

(metsulfuron +
thifensulfuron +
tribenuron)

(0.03 to 0.06 oz
metsulfuron +
0.113 t0 0.225 oz
thifensulfuron +
tribenuron)

including perennial
sowthistle.
Improved control
of wild buckwheat.

2-leaf stage until
prior to flag leaf
emergence.

Apply with another broadleaf herbicide to reduce weed
resistance.

Addition of 2,4-De or MCPAe improves broadleaf weed
control and crop safety.

Apply with a NIS at 0.125% except when adding 2,4-D
or MCPA at 0.75 pt/A.

See label for crop rotation restrictions.

Ally Extra at 2/10 oz/A contains 1/20 oz Ally + 0.15 oz
Harmony Extra. Do not apply within 22 months of last
metsulfuron treatment.

Do not apply to soils above pH 7.9.

See section on herbicide resistance.

B5 S1 X1Y3Y6 Y25

Peak (prosulfuron)

0.38 to 0.5 oz DF
(0.22 to 0.29 oz)

Broadleaf weeds.

Crop: 3-leaf until
2nd node is
detectable.

See label for application information, herbicide and
crop rotation restrictions.
A8 B20 X1 Y6 Y18 Y25

Very Long Residual SU Herbicides

Amber
(triasulfuron)

0.28 to 0.56 oz DF
(0.21 to 0.42 oz)

Broadleaf weeds.

Crop: 2-leaf until

prior to boot stage.

Add NIS at 0.125 to 0.25%v/v.
See label for application timings, tank-mix options,
weeds controlled, soil pH restrictions, resistance

Rave HRSW = 4 oz DF HRSW : Up to weeds, and crop rotation restrictions.

(triasulfuron + (0.352 to 2 oz) 5-leaf stage. B6 X1Y3 Y6 Y25

dicamba) Barley = 2 oz DF Barley: Up to

(0.176 to 1 0z) 4-leaf stage.

Glean FC 1/6 to 1/3 oz DF Broadleaf weeds |Crop: Apply with a NIS at 0.125% except when adding

(chlorsulfuron ) (0.125t0 0.25 0z) |and suppression |2-leaf until prior to |2,4-De or MCPAe at 0.75 pt/A.
of foxtail and flag leaf See label for application timings, tank-mix options,
Canada thistle. emergence. weeds controlled, soil pH restrictions, resistance

Finesse
(chlorsulfuron +
metsulfuron)

2/10 to 4/10 oz DF
(0.15t0 0.3 02)

weeds, and crop rotation restrictions.

See Glean FC ND Supplemental Label for control of
foxtail.

B16 X1 Y3 Y6 Y25

Maverick
(sulfosulfuron)

HRSW and Winter
Wheat Only

Not For Barley

2/3 oz DF
(0.5 oz)

Downy brome,
quackgrass,
mustard species
and volunteer
sunflower.

Crop: Emergence
to prior to jointing.

Brome: 2to 3
tillers.

Wild oat:
1- to 4-leaf stage.

Add NIS at 0.5%v/v.

See label or narrative for application timings, tank-mix
options, weeds controlled, resistance weeds, and crop
rotation restrictions.

Fall applications provide greater brome and cheatgrass
control than spring applications. Spring applications
may control wild oat.

B17 X1 Y4 Y6 Y25






















CORN

(thifensulfuron)

(0.225 to 0.45 0z)

Gramoxone Max |1 to 2.7 pt
(paraquat) (0.375to0 1)

RUP
Aim 1/2 to 1 fl 0z EW Small broadleaf
(carfentrazone) (0.128 to 0.256 oz) |weeds.
Harmony GT 3/10 to 6/10 oz XP |Broadleaf weeds

including wild
buckwheat and
RUR canola.

Product/A
Herbicide (Ib ai/A) Weeds When to Apply |Remarks and Paragraphs
Glyphosate 1to2ptofa Emerged grass Preplant or Ib ae/gal Ib ai/gal 0.38 ae 0.57 ae 0.75ae 1.125ae
3 Ib ae/gal conc. and broadleaf anytime priorto |3 4 =16floz 24floz 32floz 48floz
(0.38 t0 0.75 ae) weeds. crop emergence. |4/4.17 54/5.1 =12floz 18floz 24floz 36 floz
See Remarks. 45 ) =11floz 16floz 22floz 32floz
) 6.1 =10floz 15floz 20floz 30floz

Non-selective, non-residual, systemic, foliar herbicide.
Apply with AMS fertilizer. See label for adjuvant use.
A4-6 Q3 X1

Non-residual, contact, foliar herbicides.

Apply with a NIS at 0.25% v/v to small weeds.
Thorough plant coverage is essential.

B4 S1 §3-4 Q5 X1

Maybe tank-mixed with glyphosate. Improves broadleaf
weed control including wild buckwheat.

Add NIS at 0.25 to 0.5% v/v.

S1 X1

Soil Applied Herbicides

Acetochlor +
dichlormid safener
RUP

1.25t0 2.75 ptof a
7 Ib/gal conc.
(1.1t0 2.4)

15to 3 ptofa

6.4 Ib/gal conc.

PPI, PRE,

EPOST and Fall.

Weak on wild mustard and wild oat.

Equal or greater weed control compared to metolachlor
or Outlook. Adjust rate according to soil type.

PPI gives more consistent weed control than PRE.
Refer to label for tank-mix options.

Commercial mixtures available:

RUP

(1.2t0 2.4) r
Harness + Atrazine = Keystone LA
A1 A3 C2-3C14 S4
Cinch 1to 2 pt PRl.orPRE. S-Metolachlor may give greater weed control than
Dual Il Magnum (0.95t0 1.9) Fall: After Sept metolachlor at the same product rates.
(s-metolachlor + 30 but before Poor wild oat and wild mustard control.
benoxacor safener) ground freezes. |Adjust rate according to soil type.
Parallel PCS Less effective than acetochlor products.
(metolachlor + PPI gives more consistent weed control than PRE.
benoxacor safener) Refer to label for tank-mix options.
Me-too-lachlor Commercial mixtures available:
Stalwart C S-Metolachlor + atrazine = Bicep Lite || Magnum
(metolachlor + S-Metolachlor + Callisto + atrazine = Lumax
dichlormid safener) A1A3C2-3C15 54
Outlook 16 to 21 fl oz ERP,-BRlor Commercial mixtures with atrazine available:
(dimethenamid-P) [(0.75to 1) PRE. Guardsman Max, G-Max Lite
C2C1584
Prowl 2.4to0 3.6 ptEC Annual grass and [PRE or EPOST. [DO NOT INCORPORATE.
Prowl H20 2.1to 3 pt ACS some broadleaf Corn: Before Seed corn at least 1.5 inches deep to ensure adequate
(pendimethalin) (1to 1.5) weeds. 4-leaf stage. separation of from herbicide.
Weeds: Less C19Y1Y20Y25
than 1 inch tall.
Atrazine 1.1to 2.2 |b DF Broadleaf weeds. |[PPI and PRE. Soil residue will injure most crops planted the following
(1to 2 1Ib) Spring only. year. Use higher rate on fine-textured soils.

Consult label for crop rotation restrictions.
Commercial mixtures available - see paragraph for list
C2C7S54Y1Y4Y8 Y25 X1
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HERBICIDE RESISTANT CANOLA

CLEARFIELD (Imidazolinone Resistant) CANOLA

Product/A
Herbicide (Ib ai/A) Weeds When to Apply Remarks and Paragraphs
Beyond 4 fl oz Annual grass and |POST. Apply only to Clearfield canola varieties.
(imazamox) (0.5 o0z) broadleaf weeds. |Canola: Apply with NIS at 0.25% v/v plus UAN at 1 to 2 gt/A.
Prior to bloom. Apply with Stinger for improved Canada thistle control
Refer to label for weeds controlled, application
Grass and information, and crop rotation restrictions.
broadleaf weeds: | Will not control ALS resistant kochia.
Small. Allow a 60 day PHI.
A7 L1 L3 X1Y2Y25
LIBERTY (Glufosinate) RESISTANT CANOLA
Product/A
Herbicide (Ib ai/A) Weeds When to Apply Remarks and Paragraphs
Liberty 28 to 34 fl oz Annual broadleaf |POST. Canola: Apply only to Glufosinate resistant canola
(glufosinate) (0.37 to 0.44) weeds and control [Cotyledon up to  |varieties. Use low rate when tank-mixing with a POST
or suppression of |early bolting grass herbicide.
grasses. stage. Apply with AMS fertilizer at 3 Ib/A. Allow a 65 day PHI.
Broadleaf weeds: |Growth stage of grass weeds at application:
Up to 3 inches tall. | Grass weed  # leaves Inches tall # tillers
Grass weeds: Green foxtail 1t06 <4 2 or less
See Remarks. Yellow foxtail 1to4 <2  prior to tillering
Wild oat* 1to 4 <4 1 or less
Barnyardgrass 1to6 <3 1 or less
Proso millet 1to6 <3 1 or less
Vol. wheat* 1to 4 <4 1 orless
Vol. barley* 1to3 <3 -
Vol. corn 1to 4 <6 —
* = A second application may be required.
Refer to label for additional information.
Liberty is a non-residual, contact herbicide.
A7 L1 L4 S7 X1
ROUNDUP (Glyphosate) RESISTANT CANOLA
Product/A
Herbicide (Ib ae/A) Weeds When to Apply Remarks and Paragraphs
Glyphosate 1to1.5ptofa Annual and POST. Apply only to glyphosate resistant canola varieties.
3 Ib ae/gal conc.. [perennial grass Canola: Ib ae/gal b ai/gal 0.38 ae 0.57 ae
(0.38 to 0.57 ae) and broadleaf Emergence to 3 4 =16floz 24fl oz
See Remarks. weeds. bolting 4/417 5.4/51 =12floz 18floz
i (5- to 6-leaf). 45 55 =11floz 16floz
5 6.1 =10floz 15floz
Do not apply after Maximum - Maximum -
the 6-leaf stage or single appl. season
once bolting has |3 4 =1.5 pt 2 pt
begunorcanola |4/4.17 54/5.1 =1.12 pt 1.5 pt
injury may occur. (4.5 5.5 =1 pt 1.33 pt
5 6.1 =15 fl oz 1.25 pt

Apply once or
twice as needed.

Apply with AMS fertilizer. Sprayer overlap may result in
yellowing, delayed flowering, and growth reduction
Allow a minimum interval of 10 days between
applications. Allow an 8 week PHI. Avoid drift.

Refer to label for additional application information.
A4-6 L5 Q3 X1
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SUGARBEET

Product/A
Herbicide (Ib ailA) Weeds When to Apply Remarks and Paragraphs
See herbicide 8 or 8 or 5.7 fl oz + | Annual broadleaf |POST. Micro-rate Program - Timely application is critical for
brand options 0.125 oz + weeds. Sugarbeet: Apply |success. A grass control herbicide at 1/3 normal rate
listed with 1.3floz + a minimum of can be added.
individual 1.5% viv Fair to good three times Increasing the Stinger rate from 1.3 to 2.6 fl oz/A will
herbicides (0.08 + 0.004 + annual grass starting at improve lanceleaf sage control but may increase
(desmedipham or  {0.03 + 1.5% v/v) control. cotyledon to early |sugarbeet injury.
desmedipham & MICRO-RATE 2-leaf stage. Herbicide precipitation in the spray tank and nozzle
phenmedipham or |PROGRAM Will not control plugging has been a problem.
desmedipham & The desm or ALS resistant Apply subsequent |Nozzle plugging can be reduced by mixing in warm
phenmedipham & |desm&phen or kochia. treatmgnts at 5to |water, raising water pH to 8 or 9, premixing UpBeet,
ethofumesate + desm&phen+etho 7 day intervals. use of a grass herbicide and frequent cleaning of
triflusulfuron + rate can be sprayer.

clopyralid + MSO

increased to 12 or

Allow a 75 day PHI.
A5 M1-2 M4 M8-9 M11 M13-14 M18

adjuvant) 12 or 8.7 fl oz after
Micro-rate sugarbeet has four
Program leaves.
Assure [l 8 to 10 fl oz Annual grasses. POST. Apply Assure Il with oil adjuvant at 1% v/v.
(quizalofop) (0.88 to 1.1 0z) Sugarbeet: Apply Poast with oil adjuvant at 1 gqt/A.
10 fl oz Quackgrass. Refer to PHI. Apply Select/Prism with oil adjuvant at 1pt/A.

(1.1 02)

Annual grass
weeds and vol.

Treat quackgrass regrowth 4 to 10 inches tall.
Apply with AMS or UAN fertilizer for greater control of

Poast 0.5to 1.5 pt Annual grasses. |y heat or barley: | certain grass species.
(sethoxydim) (0.1t00.3) 2 to 6 inches tall. | See narrative for rates for different grass species.
Quackgrass: Allow a 45 day PHI for Assure Il.
Selaot Select and Arrow: |Annual grasses. |\ "% | iow a 60 da; PHI for Poast.
AfTow 6to 8 floz Allow a 40 day PHI for clethodim.
Prism;, Prism: A5-6D4 D12 D16 D23 M1-3 M10 M12
(clethodim) 13to 17 fl oz
(1.5t0 2 02)
Select and Arrow: |Quackgrass.
13 to 17 fl oz
Prism:
17 to 34 fl oz
(2 to 4 0z)
Trifluralin 1.5 pt Late emerging POST. Must be incorporated. Beet roots must be covered with
(0.75) annual grass and | Sugarbeet: soil before application. Emerged weeds not controlled.

Dual Magnum

1.33 to 1.67 pt

(s-metolachlor) (1.25 to 1.6)
Outlook 18 to 21 fl oz
(dimethenamid) (0.84 to 0.98)

some broadleaf
weeds.

2 to 6 inches tall
and well-rooted
prior to
incorporation.

May be applied over the tops of sugarbeet.
A1 A3 M1-2 M15 Y20 Y25

POST. Emerged weeds not controlled. Rain or sprinkler
Sugarbeet: irrigation needed for activation. May be applied more
4 or more true than once but total applied must not exceed 2.6 pt/A.
leaves. Allow a 60 day PHI.

C15 M16
POST. Emerged weeds are not controlled. Requires rain or
Sugarbeet: 4 to 12 | sprinkler irrigation for activation. May be applied more
true leaves. than once but do not exceed 21 fl oz/A

Allow a 60 day PHI.
M17
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LEGUME FORAGES
Alfalfa or Trefoil Establishment, No Companion Crop

Product/A
Herbicide (Ib ai/A) Weeds When to Apply Remarks and Paragraph
Glyphosate 1to3 ptofa Emerged grass Preplant or Ib ae/gal |b ai/gal 0.38 ae 0.57 ae 0.75 ae 1.125ae
3 Ib ae/gal conc. and broadleaf anytime prior to 3 4 =16floz 24floz 32floz 48 fl oz
(0.38t0 1.125 ae) |weeds. crop emergence. |4/417 54/51 =12floz 18floz 24 floz 36 fl oz
See Remarks. 4.5 5.5 =11floz 16floz 22floz 32floz
5 6.1 =10floz 15floz 20floz 30 fl 0z

Non-selective, non-residual, systemic, foliar herbicide
Apply with AMS fertilizer. Refer to label for adjuvant
use. A4-5 Q3 X1

For Alfalfa Only

(0.25 t0 0.38)

Forages - with
companion crop".

Gramoxone Max |1.5to 2.7 pt Non-residual, contact, foliar herbicides.
(paraquat) (0.56 to 1) Apply with NIS at 0.25% v/v to small weeds.
RUP Thorough coverage essential.

B4 S1 S3-4 Q5 X1

Aim 1/2 to 1 fl 0z EW Small broadleaf

(carfentrazone) (0.128 to 0.256 oz) |weeds.

Eptam 2to 4.5 pt Grass and some  |PPL. Poor wild mustard control. Incorporate immediately

(EPTC) 10 to 20 Ib 20G broadleaf weeds. after application. The 2 pt/A rate can be used on all

(1.75to 4) varieties. A1

Treflan 1to 1.5 pt Alfalfa stand reduction and stunting may occur but

(trifluralin) (0.5 to 0.75) reduced weed competition will help alfalfa
establishment.

Butyrac 200/ 2to4 ptofa Broadleaf weeds. [Alfalfa: More than |Sweetclover may be killed by 2,4-DB.

others 2 Ib/gal conc. 2 trifoliate leaves. |Poor wild mustard control.

(2,4-DB ester (0.5t0 1) Weeds: Less than |Allow a 60 day PHI or grazing interval.

2,4-DB amine) 3 inches tall. Maximum rate of 2,4-DB amine is 6 pt/A.

Bromoxynil 1to 1.5 pt Refer to "Legume | Sweetclover may be killed. Refer to "Legume Forages

- with companion crop” for comments.
P2

Pursuit

Pursuit DG
(imazethapyr)
For Alfalfa Only

3to4dfloz
1.08 to 1.44 oz
WDG

(0.75t0 1 02)

Raptor (imazamox)
For Alfalfa Only

4106 fl oz
(0.5t0 0.75 02)

Annual broadleaf
and grass weeds.

POST.

Alfalfa: At least 2
trifoliates.

Weeds:

1- to 3-inches tall.

Excellent alfalfa safety. Can be applied to seedling or
established alfalfa in the fall or spring to dormant or
semi-dormant alfalfa or between cuttings.

Apply with oil additive at 1.5 to 2 pt/A alone or with
UAN at 1 to 2 gt/A. Can be tank-mixed with 2,4-DB/
Butyrac 200/others, bromoxynil, or Poast.

A7 P3Y2Y25

Poast
(sethoxydim)

0.5to 1.5 pt
(0.19 to 0.28)

Annual grasses.

Select
Arrow
Prism
(clethodim)

Select and Arrow:
6to 16 fl oz
Prism:

13to 34 fl oz

(1.5 to 4 o0z)

Annual grasses
and quackgrass.

POST.

Alfalfa:

Refer to PHI.
Grass weeds:

2 to 6 inches tall.

May be applied to alfalfa and sainfoin.

Apply with oil adjuvant at 1 qt/A.

See narrative for rates to control different weed
species.

Allow a 15 day PHI.

D12 D16 D23 X1

Alfalfa with Sm

all Grains as a Companion Crop

For Alfalfa Only

4 Ib/gal conc.
(0.12 to 0.25)

Bromoxynil

For Alfalfa Only

1to 1.5 pt
(0.25 t0 0.38)

2- to 3-inches tall.
Companion crop:
8-leaf to boot.

Glyphosate 1to 3 ptofa Emerged grass Preplant or Ib ae/gal Ib ai/gal 0.38 ae 0.57 ae 0.75 ae 1.125ae
3 Ib aelgal conc. and broadleaf anytime prior to 3 4 =16floz 24floz 32floz 48 floz
(0.3810 1.125 ae) |[weeds. crop emergence. (4/4.17 54/561 =12floz 18floz 24 floz 36 fl oz
See Remarks. 4.5 5.5 =11floz 16floz 22floz 32floz
5 6.1 =10floz 15floz 20 fioz 30 floz
Apply with AMS fertilizer. Refer to label for adjuvant
use. A4-6 Q3 X1
MCPA amine 0.25 to 0.5 pt of a |Broadleaf weeds. |Legumes: Possible injury to alfalfa,

Use only when weed problem is severe and legume is
protected by canopy.
P1:Xd

Alfalfa: At least 4

trifoliate leaves.
Weeds: Small.

Alfalfa injury can occur, especially if warm weather
follows treatment. Refer to narrative for information for
additional restrictions. P2
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CHEMICAL FALLOW
For Future Planting of Wheat, Durum, Barley, and Oat - See label for other registered crops.

(sulfentrazone)

(0.094 to 0.25)

Valor

(flumioxazin)
Future Planting of
Wheat and Durum

2 to 3 oz WDG
(0.063 to 0.094)

broadleaf weeds.

fall until 4 month
prior to planting.

Post harvest in
fall until 30 days
prior to planting.

Product/A
Herbicide (Ib ai/A) Weeds When to Apply |Remarks and Paragraphs
Trifluralin 6 to 10 Ib 10G Grass and some PPI in fallow. Incorporate within 24 hours after application. Delayed
(0.6t0 1) broadleaf weeds. second incorporation until weed control is necessary.
S7 Q8 X1 Y1Y20 Y25
Spartan 2 to 5.33 oz DF Most small seeded |Post harvest in Adjust rate according to soil type.

May be applied in spring with glyphosate or 2,4-D for
control of emerged vegetation.

Apply with NIS at 0.125% v/v or PO at 1 to 2 pt/A for
burndown applications.

Refer to label for additional information.

D19 Q6 V1 Y25

(metsulfuron +
thifensulf+tribenrn)

'[(0.075 oz met +

0.225 oz thif+trib)

Express 1/6 to 1/3 oz XP
(tribenuron) (0.125 to 0.25 0z)
Harmony GT 3/10 to 6/10 oz XP
(thifensulfuron) (0.225 to 0.45 oz)
‘|Harmony Extra 3/10 to 6/10 oz XP
(thifensul+tribenrn) | (0.225 to 0.45 oz)

Finesse
(chlor+metsulfuron)

2/20 to 3/10 oz DF
(0.15 to 0.225 0z)

tribenuron (Express
Ally Extra and
Harmony Extra)
give season-long
Canada thistle
control.

Ally, Ally Extra give
season-long control
of perennial
sowthistle.

Atrazine 0.55to 1.11.1b DF |Annual broadleaf |Weeds: Plant at least 2 inches deep and allow at least 12
Future Planting of |(0.5to 1) and grass weeds Before months before planting. See label for restricted
Wheat and Durum including downy emergence. application areas. Apply with paraquat at 1 to 2 pt/A +
Only RUP brome. NIS at 0.125 to 0.25% v/v to emerged weeds less than
6 inches tall.
C7V1Y4YBY25
Gramoxone Max (1 to 2.7 pt Emerged annual Weeds: Non-residual, contact, foliar herbicides.
(paraquat) (0.375t0 1) grass and broadleaf | Less than 6 Apply with NIS at 0.25% v/v to small weeds.
weeds. inches tall. Thorough coverage essential.
RUP B4 S1 S3-4 Q5 X1
Aim 0.5to 1 fl oz EW Broadleaf weeds Weeds:
(carfentrazone) (0.128 to 0.256 oz) |including pigweed |Less than 2
and ALS kochia. inches tall.
Ally 1/10 oz XP Annual broadleaf [Any time after Apply with NIS at 0.25 to 0.5% v/v unless restricted by
(metsulfuron) (0.06 oz) weeds. harvest until 60 |the tank-mix partner.
days prior to Apply in a tank-mixture with other registered
Ally Extra 2/10 oz XP Products containing | planting crop. herbicides in areas where weed resistance may occur.

Refer to narrative for tank-mix herbicides and
restrictions on preceding and follow-crop herbicides
and rotation crops.

A7 X1Y3Y25

2,4-D 1.5to4 ptofa

4 |b/gal conc.

(0.75 to 2)
Dicamba 0.5to 1 pt

(0.25t0 0.5)
Weedmaster 0.5to 4 pt
(dicamba + 2,4-D) |(0.25t0 2
Distinct 6 0z WDG
(dicamba + (30z +1.202)
diflufenzopyr)

Broadleaf weeds
and suppression of
Canada thistle.

POST.

Use the higher rate for perennial weeds.
B2 Q1

Soil residual from fall application may damage
broadleaf crops seeded the next year.

B2 X1 Y13 Y25

Add NIS at 0.25% v/v + 28% UAN at 1.25 gt/A or AMS
at 17 Ib/100 gallons.

Provides improved annual and perennial weed control
than dicamba. See label for tank-mix options.

Distinct at 6 0oz 70WDG/A = 6 fl oz Clarity.

G183 Y13 Y25
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+ CRP

Product/A
Herbicide (Ib ai/A) Weeds When to Apply Remarks and Paragraphs
Redeem Annual weeds = Annual and Spring: Prior to Apply with NIS at 0.25% v/v. Very cost effective
(triclopyr + 1.5 to 2.5 pt perennial weeds, |bud stage for formulation of clopyralid. Provides broad-spectrum
clopyralid) Perennial weeds = |brush, and trees. |thistles and broadleaf weed control including thistles and
2.5to 4 pt knapweed. knapweeds but not leafy spurge. Use high rates for
(0.4t0 1.1+ Fall: To rosettes. | perennial weeds. Observe grazing and haying
0.15to0 0.4) restrictions for lactating animals. T2 T13 21
Starane 0.67 to 1.33 pt Kochia and a few |Spring: WIill kill desirable legumes but controls ALS
(fluroxypyr) (2to 4 0z) broadleaf weeds. |Kochia less than 6 | susceptible and resistant kochia.
inches tall. B23 S5
Tordon 0.25 to 0.5 pt Annual broadleaf |Weeds: Use 0.25 to 0.5 pt/A for small annual weeds.
(picloram) (0.06 to 0.13) weeds. Small and actively |Use 2 pt/A for suppression and 4 pt/A as spot
growing. treatment to control perennial weeds.
- Rates over 2 pt/A may suppress perennial grasses.
Rup|1to4pt Perennial Emergence to bud | Opserve grazing restrictions. Apply with 2,4-D to
(0.25t0 1) broadleaf weeds |stage. provide cost-effective weed control.
and trees. T2 T3 T14 Z1
Plateau 4 to 12 fl oz for Annual and PRE or POST. Safe on alfalfa and sweet clover.
(imazapic) pasture, perennial grass Grasses: Use on newly established or existing grass stands.
rangeland, and broadleaf 7 to 10 days after |Has PRE activity on annual weeds

native prairie
restoration, and
wildflower
establishment.
(1to 3 0z)

weeds including
foxtail and leafy
spurge.

planting.

Weeds: Up to 6
inches tall.

Early September
to early October.
Apply in mid-
September for
leafy spurge
control.

Use an MSO type adjuvant at 2 pt/A.

4 fl 0z/A controls/suppresses annual weeds.

12 fl oz/A controls annual weeds and controls leafy
spurge and Russian knapweed.

Rates above 8 fl 0z/A can cause reduced grass
production, especially cool-season grasses.

Use lower rates in areas of low rainfall.

High risk of injury to switchgrass.

No grazing restrictions specified.

Does not control absinth wormwood, Canada thistle,
or spotted knapweed.

T12 T16 Y25 Z1
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GRASS ESTABLISHMENT

(Premix)

4 Ib/gal premix
or 0.8 to 1.6 pt
of a 5 Ib/gal
premix

(0.25t0 0.5 +
0.25 to 0.5)

Grasses: 3-leaf
stage or larger.

Product/A
Herbicide (Ib ai/A) Weeds When to Apply Remarks and Paragraphs
Glyphosate 1to2ptofa Emerged grass Preplant or Ib ae/gal b ai/gal 0.38 ae 0.57 ae 0.75 ae 1.125ae
3 Ib ael/gal conc. |and broadleaf anytime prior to 3 4 =16floz 24floz 32floz 48 floz
or equivalent. weeds. crop emergence. |4/4.17 54/51 =12floz 18floz 24floz 36 fl oz
(0.38 to 0.75 ae) 4.5 25 =11floz 16floz 22floz 32 fl oz
5 6.1 =10floz 15floz 20floz 30 fl oz
See Remarks. Non-selective, non-residual systemic, foliar herbicide.
Apply with AMS fertilizer. Refer to label for adjuvant
use. A4-6 Q3
2,4-D 0.5to1 ptofa Broadleaf weeds. |Grasses: Use rates listed for establishing grasses.
MCPA 4 Ib/gal conc. After 5-leaf stage. | T8 X1
(0.25t0 0.5)
Bromoxynil 1.0 to 2 pt Grasses: Grass tolerance is excellent.
(0.25t00.5) Anytime after Can be applied to grass-alfalfa mixtures.
emergence. Registered CRP species include wheatgrasses =
crested, tall, western, bluebunch, and intermediate,
perennial ryegrass, fescue, Russian wildrye, and
alfalfa.
Bromoxynil + MCPA [1to 2 ptofa POST: Use at least 10 gpa by ground and 5 gpa by aircraft.

Refer to bromoxynil section above for registered grass
species. Consult label for list.

VEGETATION CONTROL FOR CRP BREAKOUT

Product/A
Herbicide (Ib ai/A) Weeds When to Apply Remarks and Paragraphs
Glyphosate 2to4ptofa CRP vegetation 14 to 21 days prior |lb ae/gal b ai/gal 0.75ae 1.125ae 1.5 ae
3 Ib ael/gal conc. |and weeds. to tillage. 3 4 =32floz 48floz 64floz
(0.75t0 1.5 ae) 4/417 5.4/51 =24floz 36floz 48floz
See Remarks. 4.5 ) =22floz 32floz 44floz
B 6.1 =20floz 30floz 40floz

Wheat grasses may be adequately controlled by
applying glyphosate in the spring. However, smooth
bromegrass requires at least fall plus preplant spring
applications of glyphosate and in-crop chemical and/or
mechanical control for adequate season-long control.
Always add AMS for improved weed control. Refer to
label for adjuvant use. Allow 14 to 21 days prior to
tillage. Fall applications provide greater Canada thistle
control than spring applications.

A4-6 Q3 R1 X1

Addition of 2,4-D: Addition of 2,4-D or will increase
alfalfa and sweet clover control but decrease grass
control. Always use AMS to overcome antagonism of
2.4-D on grass control. Will improve control of
perennial weeds, such as leafy spurge and Canada
thistle. CRP grasses and forbs may become a problem

in the planted crop. A1 A4-6 Q3 R1 X1
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BINDWEED, FIELD

Extension Bulletin W-802, "Identification and Control of Field Bindweed" provides additional information.

Product/A Weed
Herbicide (Ib ai/A) Location When to Apply Remarks and Paragraphs
Glyphosate + 4ptofa3lb Preplant, fallow, Actively growing. [lb ae/gal b ai/gal 1.5 ae
Dicamba aelgal conc. + post-harvest, and |Vines: At least 12 |3 4 =64 fl oz
1 pt CRP. inches long. Apply |4/4.17 5.4/5.1 =48floz
(1.5 ae + 0.5) at beyond full 4.5 5.5 =44 oz
See Remarks. bloom. B 6.1 =40fl oz
Less potential for soil residual than with higher rates of
dicamba. A prepackaged mixture is available as
Fallow Master. Apply with AMS fertilizer.
Refer to label for adjuvant use.
A4-6 Q1 Q3 Z1
Glyphosate + 2,4-D |1 ptofa 3 Ib Preplant, fallow, Vines: Suppression in patches or individual plants.
ae/gal conc. + post-harvest. 6 to 18 inches. Allow at least 7 days between application and tillage.
+1.5 pt Control is reduced under dry conditions.
(0.38 + 0.75) Add AMS to improve weed control.

A4-6 Q1 Q3 21

2,4-D amine or

1.5 to 2 pt amine

Spring wheat and

Crop: Tiller stage.

The high rate may injure crop but may be beneficial,

See Remarks.

ester (0.75 t0 1.0) barley. especially in small areas, to control bindweed.
1.33 to 2 pt ester Does not provide long term control.
(0.66 to 1.0) In CRP, apply only registered brands of 2,4-D.
16 Z1
Express 1/6 to 1/3 oz XP + | Spring wheat Crop: Treatments will provide season-long control.
(tribenuron) + 0.5 pt + including durum. | Tillering and 2,4-D enhances weed control and crop safety.
2,4-D + 2to 3floz before crop Apply with NIS at 0.125% v/v.
Dicamba (0.125t0 0.25 oz + - | exceeds the See section on herbicide resistance.
0.25 + 1 to 1.44 0z) 5-leaf stage. No crop rotation restrictions the following year for
Express XP 3-way mix.
Ally 1/20 to 1/10 oz XP Do not apply metsulfuron within 22 months from last
(metsulfuron) + +0.5pt+ metsulfuron treatment or on soils above a pH of 7.9.
2,4-D + 2to 3 fl oz Refer to Ally XP label for additional restrictions.
+0.25 +
1to 1.44 oz) ’
2,4-D 1ptofa Corn. Corn: Use drop nozzles after corn is more than 8 inches tall.
4 Ib/gal conc. 3to 8 inches tall. [Provides field bindweed suppression only.
(0.5) C23T2 21
Dicamba 0.5to 1 pt Corn: Apply 0.5 to 1 pt/A up to 8 inches tall.
(0.25) See remarks. Apply 0.5 pt/A post-direct from 8 inches to 36 inches
tall or 15 days prior to tassel.
C14 76 21
Glyphosate 1 to 1.5% solution |Patches in wheat, |Crop: b ae/gal Ib ai/gal 1.5ae 225ae 3ae
or barley, oat, corn, [Prior to heading or |3 4 =64floz 96floz 128floz
8ptofa3lb soybean or trees. [flowering. 4/417 54/51 =48floz 72floz 96floz
aelgal conc. Bindweed: Bud to [4.5 5,5 =440z 66 floz 88 fl oz
(3 ae) flowering stage. 5 6.1 =40floz 60floz 80floz

Crop will be killed in treated area.

Avoid drift or spraying tree foliage.

Repeat applications are required for complete control.
Treat bindweed when actively growing.

Apply with AMS fertilizer.

Refer to label for adjuvant use.

A4-6 Q3 T4-6 Z1
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KNAPWEED, DIFFUSE AND SPOTTED AND STARTHISTLE, YELLOW

Extension Bulletin W-1146, "Know Your Knapweed" provides photos and additional information.
Extension Bulletin W-1222, "Yellow Starthistle Identification and Control" provides photos and additional information.

6 to 8 pt (0.29 to
0.38 + 1.5t0 2)

(picloram) + 2,4-D
amine or ester RUP

Redeem 1.5 to 2 pt
(clopyralid + (0.14t0 0.19 +
triclopyr) 0.4 t0 0.6)
Tordon 22K 1to 2 pt
(picloram) RUP((0.25 to 0.5)
Tordon 22K 1to2pt+1qt

of a 4 Ib/gal conc.

(0.25t0 0.5 + 1)

CRP, pasture,
rangeland, and
noncropland.

Product/A Weed
Herbicide (Ib ai’A) Location When to Apply Remarks and Paragraphs
2,4-D amine or 2to4 ptofa Fallow, post- Rosette stage is Several years of annual treatments are necessary.
ester 4 Ib/gal conc. harvest, CRP, preferred. Apply only 2,4-D brands registered for CRP.
(1to 2) pasture, and T4-6 T8
: rangeland. Bud to bloom is : ;
Dicamba 2to 4 pt SARSAA Bt Plants are controlled slowly. Surfactant improves
(1to 2) consistency of control. T10
Curtail 4 pt Fallow. Bud to bloom Maximum rate labeled CRP and pasture is 6 pt/A.
(clopyralid + 2,4-D) |(0.19 + 1) stage or fall. See narrative for rotational restrictions.

T6 T16 Y22 Y25

Mid-bolt is best.
Rosette to bloom
rosettes in the fall

Apply with NIS at 0.25% v/v. Very cost effective
formulation of clopyralid. Observe grazing and haying
restrictions for lactating animals. T13 T16 21

Rosette stage
preferred.

Bud to bloom is
second best.

Consult label for grazing restriction.

Apply up to 2 pt/A broadcast and 4 pt/A for spot
treatment.

T8 T14 Y22

(clopyralid + 2,4-D)

038+ 1.5t02)

Redeem (triclopyr |4 pt

+ clopyralid) (0.38to0 1.1)
Tordon 22K 3to4pt
(picloram) RUP|[(0.75to 1)
Tordon 22K + RUP |1 + 4 pt
Curtail (picloram + [(4 oz +
clopyralid + 2,4-D) |30z + 1)
Plateau 12 fl oz
(imazapic) (3 02)

CRP, pasture,
rangeland, and
noncropland.

several hard frosts
(mid-October).
Plants may be
dormant with grey
stems and no
leaves.

Application in mid-
September or
during flowering in
mid-summer
provides shorter-
term control than
late applications.

Plateau 6 fl oz Rosette stage in | For yellow starthistle only. Do not apply more than 4
(imazapic) (1.5 0z) the fall. oz/A in CRP. Apply with MSO adjuvant at 1 qt/A plus
28% UAN at 1 gt/A. See label for additional
information. T12 T16
Stinger/Transline (2/3 to 1 pt Noncropland and | Rosette to bud Apply with NIS. Stinger is labeled for CRP.
(clopyralid) (4 to 6 0z) right-of-way. stage. Y22
'|Glyphosate 4to6 ptofa Fallow and Bud to bloom Ib ae/gal b ai/gal 0.75 ae 1.125ae 1.5ae 2.25 ae
3 Ib ael/gal conc. noncropland. stage - late 3 4 =32floz 48floz 64floz 96 floz
(1.5t0 2.25 ae) summer to early 4/417 54/51 =24floz 36floz 48floz 72floz
See Remarks. fall. 4.5 55 =22floz 32floz 44floz 72floz
5 6.1 =20floz 30floz 40floz 60 fl oz
Other vegetation will also be killed. Retreat the
following spring with 2,4-D at 2 to 4 pt/A to control
seedlings and escapes. Refer to label for adjuvant
use. Add AMS fertilizer. A4-6 Q3 T4-8
KNAPWEED, RUSSIAN
Extension Bulletin W-1146, "Know Your Knapweed" provides photos and additional information.
Product/A Weed
Herbicide (Ib ai/A) Location When to Apply Remarks and Paragraphs
Curtail 6 to 8 pt (0.29 to CRP and pasture. |Apply following

T6 T16 Y25

Apply with NIS at 0.25% v/v. Observe grazing and
haying restrictions for lactating animals. T13 T16 Z1

Consult label for grazing restriction. Apply up to 2 pt/A
broadcast and 4 pt/A for spot treatment. T8 T23

May provide long-term control at less cost than Tordon
applied alone at 3 to 4 pt/A. Consult label for grazing
restrictions. T8 T14

Apply with MSO adjuvant at 1 gt/A plus 28% UAN at 1
gt/A. Rates above 8 fl 0z/A can reduce grass
production, especially cool season grasses. See label
for additional information. T12 T16

Stinger/Transline
(clopyralid)

0.67 to 1.33 pt
(4 to 8 0z)

Noncropland and
right-of-way.

Rosette to bud
stage.

Apply with NIS. Stinger is labeled for CRP.
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GENERAL INFORMATION

A1. PPl AND PRE HERBICIDES

An estimate of the efficiency of an incorporating tool can be
obtained by operating the tool through flour or lime that has been
spread thickly over the soil. A thorough incorporation should
cover most of the flour or lime and mix it uniformly through the
soil. Several tillage tools have been used successfully for the
incorporation of herbicides. Some herbicides require more thor-
ough incorporation; the incorporation method should be
appropriate for the herbicide.

INCORPORATION OF HERBICIDES

Good weed control with PPl and PRE herbicides depends
on many factors, including rainfall after application, soil moisture,
soil temperature, soil type and weed species. For these reasons,
PRE herbicides applied to the soil surface sometimes fail to
control weeds. Herbicides that are incorporated into the soil
surface usually require less rainfall after application for effective
weed control than unincorporated herbicides. Weeds emerging
through a PRE herbicide may be controlled by a rotary hoe or
harrow, which may also help activate the herbicide under dry
conditions.

Many factors influence the activity and performance of soil
applied herbicides. Factors that should be considered are: rate
too low for soil type, high weed pressure, weeds not listed on
label, poor control in wheel tracks, cloddy soil, wet soil, amount
of previous crop residue, dry weather, poor incorporation,
improper setting of incorporation implement, resistant weeds,
incorporation too shallow or deep, incorporation speed too slow,
worn sweeps on cultivator, single pass instead of two pass
incorporation, and second incorporation deeper than first.
Consider these possibilities before poor weed control is
attributed only to the herbicide.

Buckle, Eptam, Far-Go, Ro-Neet, Sonalan, and trifluralin
require incorporation. Eptam, Far-Go, and Ro-Neet must be
incorporated immediately (within minutes) after application.
Trifluralin incorporation may be delayed up to 24 hours if applied
to a cool, dry soil and if wind velocity is less than 10 mph.
Sonaian incorporation may be delayed up to 48 hours.
Pendimethalin is labeled only PPl in soybean and dry beans and
PRE, not PPI, on corn. Alachlor, acetochlor, dimethenamid,
ethofumesate, and metolachlor may be used PRE but PPI
improves weed control, particularly on fine textured soils. Incor-
poration of alachlor, ethofumesate, and metolachlor may be
delayed several days. Incorporation of Eradicane and Eptam can
be delayed up to 4 hours when applied with liquid fertilizer and
the same day when impregnated on dry bulk fertilizer. Ro-Neet
can be incorporated up to 4 hours after application and up to 8
hours when impregnated on dry fertilizer. Apply Balance PRE
rather than PP due to moderate solubility and possible
movement down to the seed zone under wet conditions.

Eptam, Far-Go, Prowl, Ro-Neet, Sonalan, and trifluralin
require thorough incorporation by one of the following methods
or a method that will incorporate similarly.

a) A tandem disk should be set at a depth of 3 to 4 inches for
Prowl and a depth of 4 to 6 inches for other herbicides except
Far-Go should not be incorporated with a disk. Operating
speed should be 4 to 6 mph. Tandem disks with blades
spaced 8 inches or less and a disk blade diameter of 20
inches or less have given good herbicide incorporation.
Larger disks often have given streaked incorporation and poor

weed control.

b) Field cultivators of various types may be used. These should
have overlapping sweep shovels arranged in at least 3 rows of
shovels. The cultivator should be operated at a depth of 3 to 4
inches for Far-Go or Prow! and 4 to 6 inches for the other herbi-
cides. A harrow should follow the field cultivator. The operating
speed necessary to achieve a satisfactory incorporation will vary
somewhat depending on the type of field cultivator but usually will
be 6 to 8 mph.

c) Field cultivators with Danish tines and rolling crumblers behind
have given good herbicide incorporation. These tools should be
operated 4 inches deep and 7 to 8 mph or faster. Adequate
incorporation with one pass may be possible with these tools if soil
conditions are ideal for herbicide incorporation. However, a
second incorporation may be good insurance against poor weed
control.

d) Power-driven rototillers will give adequate incorporation when
set to operate at a depth of 2 to 3 inches at the manufacturer's
recommended ground speed.

A single incorporation with a power driven tiller is sufficient for all
herbicides. A second tillage at right angles to the initial incorporation
is needed if a disk or field cultivator is used. The second incorpora-
tion will incorporate any herbicide remaining on the soil surface and
provide more uniform distribution in the soil, thereby improving weed
control and reducing crop injury.

A2. SOIL ORGANIC MATTER TEST

Many herbicides are partially adsorbed and inactivated by soil
organic matter, so knowledge of the organic matter level will serve as
a guide in selecting an effective herbicide and rate of application.
Herbicides such as atrazine, Ro-Neet, Eptam, and Lorox require
higher rates to be effective in high organic matter soils, but crop
safety may be marginal on low organic matter soils. Herbicides also
are adsorbed to the clay fraction in a soil, reducing weed control.
However, organic matter level generally affects herbicide perfor-
mance more than clay content.

Some herbicides give good weed control only when organic matter
levels are low. Lorox and Pyramin have not been effective in the Red
River Valley, except on coarse-textured soils with less than 5%
organic matter. The lower the organic matter, the more effective they
become. The rate of most soil applied herbicides must be adjusted
according to organic matter levels. Apply the high labeled rates on
higher organic matter soils. Many herbicides such as Far-Go, trifl-
uralin and most POST herbicides are affected only slightly by organic
matter levels. Organic matter levels should be determined on each
field where organic matter sensitive herbicides are to be used. Or-
ganic matter levels change very slowly, and testing once every 5
years should be adequate.
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A5 - SPRAY ADJUVANTS

All adjuvants enhanced glyphosate (Roundup and Honcho), but
some were more effective than others. The last four commercial
adjuvants listed in the table are believed to contain ammonium
sulfate (ingredients are often a trade secret) and were more
effective than the surfactants as a group. The adjuvants differed
in effectiveness across locations, possibly from variable spray
water quality and environmental conditions at treatment. The
results are averaged over various locations and may not
represent adjuvant effectiveness for all situations. However,
adjuvants differ in effectiveness and users should compare
several products for their specific conditions or select an
effective adjuvant from the list.

Surfactants are used at 0.12 to 0.5% v/v (1 to 4 pt/100 gal
of spray solution). Surfactant rate depends on the'amount of
active ingredient in the surfactant and other factors such as plant
species and herbicides. The main function of a surfactant is to
increase spray retention, but surfactants also function in
herbicide absorption. When a range of surfactant rates is given,
the high rate is for use with low rates of the herbicide, drought
stress, tolerant weeds, or when the surfactant contains less than
50% active ingredient. Surfactants vary widely in chemical
composition and in their effect on spray retention and herbicide
absorption.

Silicone surfactants reduce spray droplet surface tension
allowing the liquid to run into stomata on leaves (“stomatal
flooding”). This allows entry into plants differently than adjuvants
that aid in absorption through the leaf cuticle. Rapid entry of
spray solution into leaf stomata from use of silicone surfactants
does not always result in improved weed control. Silicone
surfactants are weed and herbicide specific just like other
adjuvants.

Oils generally are used at 1% v/v (1 gal/100 gal of spray
solution) or at 1 to 2 pt/A depending on herbicide and oil. Qil
additives function to increase herbicide absorption and spray
retention. Oil adjuvants are petroleum, vegetable, or methylated
vegetable or seed oils (MSOs) plus an emulsifier for dispersion
in water. The emulsifier, the oil class (petroleum, vegetable,
etc.), and the specific type of oil in a class all influence
effectiveness of an oil adjuvant. MSOs have been especially
effective with Accent, Pursuit, Raptor, and Poast but generally
are equal to or better than the petroleum oils with most
herbicides (except Cobra). Veget'able oils (non MSO type) are
usually equal to petroleum oils. Results vary when comparing
specific adjuvants, even within a class of adjuvants.

Fertilizers containing ammonium nitrogen have increased
the effectiveness of Accent, Basagran, glyphosate, Poast,
Pursuit, Ultra Blazer, and 2,4-D amine. Fertilizer applied with
other herbicides may reduce weed control or cause crop injury.
Fertilizers should be used with herbicides only as indicated on
the label or where experience has proven acceptability.

AMS at 8.5 to 17 Ib/100 gal spray volume (2%) has
enhanced weed control with glyphosate. Enhancement of
glyphosate is most pronounced when spray water contains
relatively large quantities of certain ions, such as calcium,
sodium, and magnesium. AMS may contain contaminants which
may not dissolve and then plug nozzles. AMS should be
dissolved in a small amount of water and filtered to prevent
nozzle plugging. Commercial solutions of AMS are available.

AMS at 8.5 Ib/100 gal (1%) is adequate to overcome salt
antagonism. AMS at 0.5% has adequately overcome antagonism
of glyphosate from 300 ppm calcium. Use at least 1 Ib/A of AMS
when spray volume is less than 12 gpa. Ammonium ions also are
involved in herbicide absorption and have enhanced

phytotoxicity of many herbicides in the absence of salts in the spray
carrier. Herbicide enhancement by nitrogen compounds appears
most pronounced in certain species like velvetleaf or sunflower.

AMS enhances phytotoxicity and overcomes antagonism from
salts of Poast, glyphosate, and 2,4-D amine. Liquid 28% UAN
fertilizer is effective in enhancing weed control from many POST
herbicides and overcoming sodium but not calcium antagonism of
glyphosate. Sodium bicarbonate antagonism of Poast is overcome
by 28% UAN, ammonium nitrate, and AMS. AMS or 28% UAN does
not preclude the need for a surfactant. Adjuvants vary in
enhancement of herbicide action. The precise salt concentration in
water which causes a visible loss in weed control is difficult to
establish because weed control also is influenced by many other
factors.

Some water pH modifiers are used to lower (acidify) spray
solution pH because many insecticides and some fungicides
breakdown under basic conditions (high water pH). Most solutions
are not high or low enough in pH for important herbicide breakdown
in the spray tank. pH reducing adjuvants (example: LI-700) are
sometimes recommended for use with herbicides because of greater
absorption of weak acid type herbicides when the spray solution is

-acidic. However, low pH is not essential to optimize herbicide

absorption. Many herbicides are formulated as various salts which
are absorbed as readily as the acid. Salts in the spray water may
antagonize these formulated salt herbicides. In theory, acid
conditions would convert the herbicide to an acid and overcome salt
antagonism. However, herbicides in the acid form are less water
soluble than in salt form. Formation of herbicide acid with pH
modifiers may precipitate and plug nozzles when solubility is
exceeded, such as with high rates in low water volumes. Antagonism
of herbicide efficacy by spray solution salts can be overcome without
lowering pH by adding AMS or, for some herbicides, 28% liquid
nitrogen fertilizer. ,

Basic pH blend adjuvants are non-oil and are different from
additives which lower spray solution pH, These increase water pH
which increases water solubility of certain herbicides, such as
Accent, Pursuit, Raptor, and UpBeet. For example, Accent solubility
at water pH of 5 is 360 mg/L, at 7 is 12,200 mg/L, and at 8 is 39,200
mg/L. Basic pH blend adjuvants also reduce precipitation problems
with Betamix/Betanex/Betamix Progress plus UpBeet at low rates by
increasing water pH. They contain nitrogen fertilizer to overcome
antagonistic salts; a surfactant to aid in spray retention, spray
deposition, and herbicide absorption; and a buffer to increase pH.

Research has shown that basic pH blend adjuvants enhance
weed control from Accent, Pursuit, and Raptor similar to MSO type
adjuvants. They may be used in those situations where oil adjuvants
are restricted. For example, dicamba labels restrict oil adjuvants
when used alone or in tank-mix with Accent on corn. Quad 7 is less
expensive at field use rates than MSO type adjuvants. Quad 7 used
at 1% v/v (1 gal/100 gal of water) and costs approximately $0.75/A at
5 GPA or $1.50/A at 10 GPA. MSO type adjuvants cost approximately
$2.50 to $3.00/A at the 1.5 pt/A rate.

Antagonism of glyphosate by calcium in a spray solution was
overcome by sulfuric but not nitric acid, indicating that the sulfate ion
was important, not the acid hydrogen ion. The importance of the
sulfate explains the effectiveness of the ammonium sulfate, and not
28% UAN, in overcoming calcium antagonism of glyphosate. Other
herbicides which become acid at a higher pH than glyphosate may
more realistically benefit from a reduced pH as has been shown for
Poast. However, Poast does not require a low pH for efficacy. pH of
4 has overcome sodium antagonism of Poast, but nitrogen fertilizer
or AMS also will overcome sodium antagonism of Poast without
lowering the pH. The ammonium ion provided by these fertilizers is

apparently the important ion.
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A9-10 - SPRAY AND VAPOR DRIFT were observed with fast acting contact herbicides of Gramoxone

Extra and Aim. Reflex applied with drift-reducing nozzles was the only

Pre-orifice nozzles: The two most common are the Drift herbicide examined in which weed control was found to be slightly
Guard and Turbo TeeJet nozzles from Spraying Systems Co. less as compared with a standard nozzle. All other herbicides gave
Pre-orifice nozzles regulate the liquid flow rate prior to the exit similar control regardless of nozzle.

orifice and cause a pressure drop within the nozzle so fewer fine
spray droplets are produced. Drift Guard nozzles are available in

Sufficient spray coverage to maintain effective weed control is a

80° and 110° spray angles with a recommended pressure range common concern of using nozzles that produce large spray droplets.
of 30 to 60 psi. The Turbo TeeJet combines the pre-orifice In most situations, coverage is adequate. Total spray coverage will
technology with a turbulence chamber to produce a wide-angle decrease as droplet size increases, but the number of drops

flat-fan spray pattern that greatly reduces the amount of spray in delivered to the target weed will generally still be sufficient for

fine droplets. Turbo TeeJet nozzles are available in 11001 to excellent weed control with drift-reducing nozzles.

11008 sizes with a spray pressure range of 15 to 90 psi although

pressures below 30 psi are recommended to maximize average
droplet size and drift reduction.

Spray Volume

Air induction (Venturi) nozzles. These include the Al
TeeJet from Spraying Systems Co., the TurboDrop and
TurboDrop XL from Greenleaf Technologies Inc., the Lurmark
Ultra-Lo-Drift from Precision Fluid Control Products, the
Spraymaster Ultra from Delavan Spray Technologies, and the
Lechler ID from Hardi. Although each nozzle has a distinct
design, the technology is basically the same. Each includes a

Spray Droplet Diameter 5 gpa 10 gpa 20 gpa
(um) — drops per square inch ----
200 720 1440 2880
300 214 428 856
400 90 180 360
500 46 92 184

pre-orifice to regulate the flow rate so a large exit orifice can be
used to produce the spray pattern. Additionally, venturi nozzles

Even at 5 gpa spray volume, nozzles that produce large spray

include an air-induction assembly that incorporates air into the drops up to 500 um in diameter will theoretically produce 46

liquid stream thereby forming air-filled spray droplets. The design drops/sq. inch, which should be adequate to cover even small target
allows air-filled droplets to shatter upon impact thus improving weeds. Research at NDSU supports this premise as herbicides
spray coverage and retention of the large droplets. A spray applied at 2.5 gpa spray volume with drift-reducing nozzles provided
pressure of 40 psi will maintain a good spray pattern but weed control similar to herbicides applied with standard flat-fan
pressures greater than 60 psi result in the most consistent nozzles.

performance of POST herbicides. The air-induction system
operates more efficiently at higher spray pressures and in

Large spray droplets may bounce off leaves upon impact resuiting

contrast to standard flat-fan nozzles, the droplet size spectrum of i poor droplet retention. The concern is legitimate if applying
venturi nozzles is not greatly influenced by this pressure change. herbicides without adjuvants. Spray adjuvants applied with POST
; : herbicides improve droplet retention and deposition. NDSU research
Drift reduction. Research at NDSU has shown the greatest  h55 found that spray retention is similar for drift-reducing nozzles and
reduction in spray drift with venturi type nozzles or Turbo TeeJet standard nozzles when herbicides were applied with NIS or MSO
nozzles operated at low pressure (20 psi). Drift Guard nozzles type adjuvants. ;

significantly reduce drift compared with a standard flat-fan nozzle
but produce a quantity of fine droplets that result in greater spray

For maximum drift control without affecting herbicide

drift than venturi or _Turbo Teedet nozzles. The following table performance, use venturi type nozzles at more than 60 psi or Turbo
compares droplet size data for various sprayer nozzles (The TeelJet nozzles at less than 30 psi. Contact herbicides, hard-to-wet
University of Tennessee Agricultural Experiment Station, Bulletin weed species, and small target weeds are examples where drift-
695). reducing nozzles may reduce herbicide performance. Weed control
with drift reducing nozzles may be better than with conventional
Droplets nozzles when environmental conditions favor lateral droplet
Nozzle Pressie <191 um VMD* movement. Remember to always read the label as some herbicide
labels place restrictions on the spray application equipment or spray
(psi) (%) (um) volume/acre that may be used.
Extended Range 8002 40 65 154
Drift Guard 8002 40 35 292 A10. FIELD INVESTIGATION OF CROP INJURY:
Turbo TeeJet 11002 40 32 271 Keep an open mind and investigate all possible causes and
Turbo TeelJet 11002 15 19 393 sources of the problem when assessing crop injury. Question all
TurboDrop 11002 60 10 520 statements from involved persons about the cause and the source of

*VMD = volume median diameter = diameter in which 50% of the
spray volume is in droplets smaller than, not an average droplet
size. =
Percentage of small spray droplets (<191 um) is the best
indicator relating to spray drift. Venturi nozzles (TurboDrop)
produced the largest spray droplets and the fewest number of
fine spray droplets compared with other nozzles. The data in the
table also illustrates the importance of using low spray pressures
to maximize the drift-reducing potential of Turbo TeeJet nozzles.

(o}

a
d
n

Herbicide performance. NDSU research has demonstrated h

weed control from Roundup Ultra, Raptor, Pursuit, Distinct,
Assure |, and Poast to be similar when applied through drift-
reducing nozzles or standard flat-fan nozzles. The same results
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the problem. The truth often is not obvious. Crop injury can have
many causes other than herbicides and symptomology does not

lways provide definitive answers.

NDSU Extension County, Area, or State staff can assist in

determining the cause of observed crop injury and provide an opinion

n the severity of the injury. Samples may be collected and sent to

the Plant Diagnostic Lab (PDL) at NDSU. However, Extension staff

re not responsible for conducting an extensive investigation to
etermine cause of crop injury or economic loss. Extension staff will
ot act as a mediator in disputes. Independent consultants can be
ired for investigations.



















SMALL GRAINS - B15-21

B15. Far-Go (triallate) at 1 to 1.5 gt/A or 10 to 15 Ib 10G applied
preplant or PRE incorporated (depending on formulation)
controls wild oat in wheat, durum, barley, lentil, or pea. See
tables for specific rates. Far-Go is volatile and the liquid formu-
lation must be incorporated immediately after application. The
liquid formulation has given more consistent wild oat control with
less crop thinning than the granular formulation when spring
applied. See section on fall application. Far-Go at 1 gt/A also
may be applied after seeding in combination with trifluralin at 1 to
1.5 pt/A for both wild oat and foxtail control in wheat, durum, and
barley.

Far-Go will control wild oat with a shallow incorporation. Two
spike tooth harrowings at right angles will incorporate Far-Go if
the soil is loose and free of trash. Experiments at NDSU have
shown that deeper incorporation enhances wild oat control from
Far-Go. Far-Go applied after seeding (PoPl) should be
incorporated less deeply than the placement of the crop seed.
Far-Go applied before seeding should be incorporated with a
field cultivator plus harrow operated 3 to 4 inches deep. Delay
HRSW or durum seeding for 3 days. Far-Go applied before
seeding may injure certain wheat varieties. Spring PP| Far-Go
has greater potential for injury to wheat than application at other
times. Refer to label for information on varieties that may be
susceptible to PPl Far-Go.

Buckle (prepackage mixture of Far-Go+trifluralin) can be applied
in fall or spring in barley and durum or in spring in durum or in
HRS wheat in Adams, Billings, Bottineau, Bowman, Burleigh,
Burke, Divide, Dunn, Emmons, Grant, Golden Valley, Hettinger,
Kidder, McHenry, McKenzie, McLean, Mercer, Morton, Oliver,
Renville, Sheridan, Sioux, Slope, Stark, Ward, and Williams
counties in North Dakota for foxtail and wild oat control. Apply
and incorporate Buckle at 10 Ib/A according to directions on the
Buckle label.

HRS wheat varieties susceptible to Buckle include:
Alex, Amidon, Ellar, Era, Erik, Lew, Newana.

Seed semi-dwarf varieties no more than 1.5 to 2 inches deep to
minimize stress and allow for uniform germination. Stand
reduction may occur on hilltops when applied to fields with rolling
terrain. Seed treatments are recommended to reduce potential
stress to germinating seedlings from disease or insects.

B16. Glean (chlorsulfuron) at 1/6 to 1/3 oz 75DF/A or Finesse
(chlorsulfuron + metsulfuron) applied POST at 2/10 to 4/10 oz
75DF/A with 2,4-D or 2,4-D + dicamba will control most annual
weeds and suppress Canada thistle, and at 3/10 to 4/10 oz
75DF/A will suppress and/or control green foxtails in spring
wheat (including durum) and barley. Follow label for application
window and tank-mix herbicides. Apply with NIS at 0.125% v/v
depending on the tank-mix herbicide and rate. Finesse can be
applied only once every 24 months in North Dakota. Speed at
which weeds are killed is relatively slow compared to other SU
herbicides.

B17. Maverick (sulfosulfuron) at 0.67 oz DF/A applied fall POST
controls cheat, downy brome, and Japanese brome at 2- to 3-
leaf stage in winter wheat or applied spring POST suppresses
annual bromes with less than 5-tillers. Maverick at 0.67 oz DF/A
applied spring POST controls wild oat in the 1- to 4-leaf stage
and may also control cleavers, false chamomile, flixweed, annual
smartweed species, mustard species, quackgrass, and
sunflower. Apply Maverick with NIS at 0.5% v/v. Maverick may
be applied with most herbicides labeled in wheat. Maverick
should be applied with another broadleaf herbicide to prevent
weed resistance. Maverick will not control ALS resistant weeds.
Do not apply Maverick with organophosphate insecticides.

Maverick spray drift or sprayer contamination causes severe injury to
most broadleaf crops. Thorough cleaning of a sprayer is required to
prevent injury to susceptible crops. See sprayer cleanout section.
Maverick may persist in the soil for 3 years,or more. Refer to label or
carryover section for recropping restrictions.

B18. Olympus (propoxycarbazone) at 0.6 to 0.9 oz/A controls brome
species, wild oat, foxtail barley, mustard species, and suppresses
quackgrass in spring and winter wheat. Apply to 2-leaf to jointing
wheat and 2-leaf to 2-tiller grass weeds. Apply with NIS at 0.25 to
0.5% v/v. Fall or spring applications control cheat. Spring applications
control wild oat.

B19. Paramount (quinclorac) at 0.33 |b 75DF/A with MSO type
adjuvant at 1.5 pt/A postharvest to any crop on iand to be planted the
following year to wheat, including durum, controls some broadleaf
weeds including field bindweed. Wheat and sorghum have a 0 hour
plant back restriction. An in-crop registration of Paramount is pending
federal registration. Paramount at 0.17 to 0.33 Ib DF/A controls green
foxtail, yellow foxtail, barnyardgrass, cleavers/bedstraw, volunteer
flax, and possibly small kochia and Russian thistle. Refer to label for
rate for each weed. Paramount will control or suppress field
bindweed. Apply Paramount with another broadleaf herbicide, such
as 2,4-D, MCPA, or ALS herbicides, to broaden spectrum of weeds
controlled. Refer to label for application and use directions.

B20. Peak (prosulfuron) at 0.25 to 0.5 oz 57DF/A applied POST con-
trols broadleaf weeds in wheat, barley, oat, rye, triticale, proso millet,
and sorghum and should be applied with another broadleaf herbicide
to prevent weed resistance. Burndown or speed at which weeds are
killed with Peak is relatively average compared with other SU
herbicides. Peak should be applied with a NIS. Do not apply a foliar
or soil organophosphate insecticide within 15 days before or 10 days
after Peak. Corn is tolerant to Peak which is different than other long
residue SU herbicides labeled in small grains (Finesse, Ally, Amber).
Peak spray drift or sprayer contamination causes severe injury to
most broadleaf crops. Thorough cleaning of a sprayer is required to
prevent contamination of subsequent sprays and injury to susceptible
crops (A8). See sprayer cleanout section. Peak may persist in the
soil for 3 years or more. Refer to label or herbicide carryover section
for rotational cropping restrictions.

B21. Puma (fenoxaprop-P + safener) at 0.33 pt/A controls green
foxtail, foxtail millets, and volunteer corn; at 0.4 pt/A controls yellow
foxtail and proso millet; and at 0.67 pt/A controls barnyardgrass and
wild oat in wheat (including durum) and barley. Puma contains
fenoxaprop-P + safener. Puma does not contain phenoxy type
herbicides for broadleaf weed control.

Apply at 5 to 10 gpa by ground or 5 gpa by air. Use 5 gpa only on
light infestations, small weeds, and during good growing conditions.
Puma may be applied to wheat and durum from 1-leaf until 60 days
prior to harvest and to barley from 1-leaf up to 5-leaf stage of growth.
Do not apply Puma to jointed barley. To avoid potential injury,
terminate application at 4-leaf barley. Puma will control grass weeds
in the 1-leaf to 2-tiller stage. Low humidity and high temperature can
influence foxtail and wild oat control. Puma can be applied with
Mancozeb, Stratego; Tilt, and fungicides; and Peak, Curtail M,
Stinger, Starane, or MCPA ester herbicides at all rates of Puma.
Other broadleaf herbicides listed for tank-mix applications with Puma
may antagonize wild oat and yellow foxtail control. For green foxtail
and foxtail millet control, apply Puma at 0. 33 pt/A with Ally XP,
Amber, bromoxynil, bromoxynil + MCPA, Curtail M, dicamba,
Express, Harmony Extra, Harmony GT, MCPA ester, Starane, or
Stinger. For yellow foxtail and wild proso millet, apply Puma at 0.4
pt/A with Curtail M, dicamba, MCPA ester, Peak, Starane, or Stinger.
For barnyardgrass and wild oat control apply Puma at 0.66 pt/A with
bromoxynil, Bronate Advanced, Curtail, Curtail M, Harmony Extra,
Harmony GT, MCPA ester, Peak, Starane, and Stinger. Do not apply
Puma to corn, tame oat, or rye. Do not apply Puma within 60 days of
wheat harvest or 57 days of barley harvest.
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B27-32 - SMALL GRAIN PREHARVEST

B27. Small grain preharvest herbicides can desiccate weeds
and crop and provide perennial weed control. Expectations for
preharvest weed control may exceed reality. It is difficult to kill or
dry down a 3-foot weed in the same manner as a 3-inch weed.
Lower portions of the weed may not be affected. Plant
desiccation requires 7 to 10 days or more if wet and cool after
treatment. All herbicides labeled for preharvest application are
systemic and slow acting which requires a longer dry down
period as compared to contact type herbicides like bromoxynil or
paraquat. The intent of a preharvest treatment should be to
facilitate harvest and reduce harvest loss. Preharvest treatments
do not decrease yield losses due to weed competition or prevent
weed seed production. Herbicide drift from preharvest treatments
can cause injury to crops nearby. Consider sensitive crops
(sugarbeet, potato, etc.) and other plants (trees, gardens, etc.) in
the general vicinity of the field receiving treatment. No herbicides
are labeled as a harvest aid for use on oats. Paraquat is NOT
labeled as a harvest aid in small grains.

B28. 2,4-D as a Harvest Aid

Apply 2,4-D at 1.5 to 3 pt/A to dough stage to aid harvest of
spring wheat, durum, barley, and rye. Labels vary in crop use.
Follow the label. Not all 2,4-D formulations are labeled for
preharvest applications. Some 2,4-D labels only allow use on
wheat, others allow use on wheat and barley and others allow
use on wheat, barley, and rye. Ester formulations will give better
control and quicker burndown than an amine formulation. Use
only low volatile formulations to reduce vapor drift potential. Use
at least 2 pt/A of amine formulation for larger weeds. 2,4-D does
not control large pigweed, kochia, or wild buckwheat. Large
kochia and other weeds with large stems may not burn down and
may stay green. 2,4-D can be tank mixed with glyphosate on
spring wheat and durum for additional broadleaf and grass
control. Follow the glyphosate label.

B29. Ally + 2,4-D as a Harvest Aid

Ally Is labeled as preharvest aid in wheat, durum, and barley
alone or with 2,4-D or on wheat and durum with 2,4-D and/or
dicamba. Ally has a long residue so use only in a continuous
wheat or wheat-fallow rotation. Must follow crop rotation
restrictions. Apply Ally at 0.1 oz product/A + 2,4-D at 1.5 to 3 pt/A
to wheat, durum, and barley in the dough stage and at least 10
days prior to harvest. Do not use if crop was treated previously
with another SU herbicide. For wheat, Ally + 2, 4-D can be tank-
mixed with dicamba for faster dry down and for weed resistance
management. Follow the label for crop rotation restrictions and
refer to the 2,4-D and/or dicamba label for grazing restrictions.

B30. Dicamba + 2,4-D as a Harvest Aid

Dicamba can be applied alone or with 2,4-D in wheat and durum
to aid harvest. Apply dicamba at 0.5 pt/A + 2,4-D at 1 to 2 pt/A
when wheat is in the hard dough stage and the green color is
gone from the nodes of the stem. Dicamba will provide additional
control of wild buckwheat, kochia, common lambsquarters,
pigweeds, sunflower, and Russian thistle. Allow a 7 day PHI for
dicamba but 2,4-D formulations may be more restrictive. Always
follow the longest PHI of the herbicide used. Do not feed treated
straw to livestock. Caution: Drift to broadleaf crops is
especially hazardous at this time.

B31. Glyphosate as a Harvest Aid

Glyphosate is labeled as a harvest aid only in spring wheat and
durum, and feed barley only. Glyphosate at 0.5 to 2 pt/Aofa 3 |b
ae/gal concentrate controls annual grass and broadleaf weeds,
quackgrass, and Canada thistle in hard red spring wheat and durum.
Do not apply to malting barley. DO NOT apply to wheat grown for
seed as a reduction in germination or vigor may occur. Glyphosate
drift will injure or kill sensitive plants.

Glyphosate should be applied after the hard dough stage (30% or
less grain moisture) of wheat and at least 7 days prior to harvest by
air or ground in 3 to 10 gpa spray volume. See label for adjuvant use
Always add AMS. AMS increases control of annual and perennial
weeds, especially control of weeds stressed by dry weather. AMS
also eliminates antagonism from ions and carbonates in hard water.
DO NOT use AMS in place of a NIS. Refer'to label for addition of
other adjuvants

Glyphosate can be tank mixed with 2,4-D for additional broadleaf
control. A ND 2(ee) label has been granted allowing use of
glyphosate at 0.75 to 2 pt/A + dicamba at 0.25 to 0.5 pt/A for a
preharvest application to wheat and durum at the hard dough stage
after green color is gone from stems. Allow a 14 day PHI. The tank-
mix can be applied by ground or air.

B32. Glyphosate + 2,4-D as a Harvest Aid

Glyphosate + 2,4-D applied at 3.38 pt/A (54 fl oz/A) to 5.25 pt/A as
Landmaster BW or 0.75 to 2 pt of RT Master or Glymix MT (others)
controls annual grass and broadleaf weeds, quackgrass, and
suppresses Canada thistle in hard red spring wheat, durum, and feed
barley only. DO NOT apply more that 5.25 pt/A of Landmaster BW or
2 pt/A of RT Master/GlyMix MT as a harvest aid. See paragraph
above on glyphosate for application information.

Apply after the hard dough stage (30% or less grain moisture) of
wheat and at least 7 days prior to harvest. DO NOT apply to wheat
grown for seed as a reduction in germination or vigor may occur. Be
aware of the injury potential of glyphosate drift on sensitive plants
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CORN

C1. A combination of cultural, mechanical and chemical methods
is necessary for effective weed control in corn. Control early
germinating weeds by cultivation or land preparation before
planting if conventional tillage is used. A rotary hoe can be used
to control emerging weeds when the corn coleoptile is below the
working depth of the rotary hoe or when corn is beyond the spike
stage. Cultivate between the rows soon after weeds emerge.
Corn is very susceptible to early season competition from weeds.
Initial postemergence applications must be made before weeds
reach 4 inches in height to avoid yield loss.

C2. Package Mixtures Available For Corn:

|Trade Name Common Name Product/A
Accent Gold WDG nicosulfuron+rimsulfuron+ 3.5 0z WDG
clopyralid+flumetsulam

Basis rimsulfuron + thifensulfuron 0.33 0z DF
Basis Gold nicosulfrn+rimsulfrn+atrazine 14 oz DF
Bicep Lite || Magnum | atrazine + s-metolachlor 1.5t01.9qt
Buctril + Atrazine atrazine + bromoxynil 15to 3 pt
Brozine, Moxy AT

Bullet atrazine + alachlor 25t045qt
Camix s-metolachlor + mesotrione 410 4.8 pt
Celebrity Plus nicosulfuron + dicamba 4.67 oz WDG
Curtail clopyralid + 2.4-D 2 pt
Degree Xtra atrazine + acetochlor 29t0 3.7 qt
Distinct dicamba + diflufenzopyr 4 to 6 0z WDG
DoublePlay acetochlor + EPTC 4.5 to 8 pt
Epic flufenacet + isoxaflutole 7 to 17 oz DF
FulTime atrazine + acetochlor 25t03 gt
G-Max Lite atrazine + dimethenamid-P 2to 3.5 pt
Guardsman Max atrazine + dimethenamid-P 2.8to 4.6 pt
Harness Xtra atrazine + acetochlor 1.8to23qt
Hornet WDG flumetsulam + clopyralid/K 2to6 oz
Keystone LA atrazine + acetochlor 1.6to 3 qt
Liberty ATZ atrazine + glufosinate 40to 48 fl oz
Lightning (CL corn) imazethapyr + imazapyr 1.28 0z WDG
Lumax atrazine+ s-meto+mesotrione 3 to 6 pt
Marksman atrazine + dicamba 3.5 pt
NorthStar dicamba + primisulfuron 5 oz DF
Priority carfentrazone + halosulfuron 1 0z WDG
Shotgun atrazine + 2,4-D acid 2to 3 pt
Steadfast nicosulfuron + rimsulfuron 0.75 oz DF
WideMatch clopyralid + fluroxypyr 1.33 pt
Yukon dicamba-Na + halosulfuron 4 to 8 oz DF

C3. Wild-proso millet is a competitive annual weed in eastern
North Dakota. Eradicane, Harness, or Surpass PP at the
maximum rate for the soil type will only suppress millet for 2 to 3
weeks. Dual and Outlook give poor control. For a foundation soil
program, apply Balance PPI or PRE or Harness/Surpass at
maximum rate. For POST control apply Accent at 0.67 oz DF/A,
Steadfast at 0.75 oz DF/A, or Option at 1.5 to 1.75 oz DF/A with
an approved MSO type adjuvant plus UAN.

CORN - C1-5

C4. NDSU MICRO-RATE PROGRAMS:

Steadfast is 65% the cost of Accent but cannot be applied beyond 12
inch tall corn. Early application to smalil weeds avoid weed
competition with corn and gives greater weed control from reduced
herbicide rates. NDSU research has shown Steadfast at 0.5 to 0.75
oz DF/A or Accent at 0.33 to 0.5 oz DF/A + Atrazine at 0.42 Ib DF/A +
dicamba at 4 fl oz/A + MSO type oil or basic pH blend adjuvants or
Lumax at 3 pt/A + PO adjuvants control most annual grass and
broadleaf weeds. Accent at 0.67 oz/A or Steadfast at 0.75 oz DF/A is
required to control yellow foxtail, wild proso millet, volunteer cereals,
field sandbur, and quackgrass. Atrazine at 0.38 Ib ai/A will allow all
crops to be planted the following year unless severe drought occurs
in the year of application. MSO adjuvants should be used, when
allowed by label, to provide maximum enhancement of weed control.
Yellow foxtail has replaced green foxtail as the dominant foxtail
species in ND. Dicamba and especially Distinct antagonizes yellow
foxtail control from Steadfast and Accent. In some cases MSO
adjuvant has overcome yellow foxtail antagonism from dicamba.
Steadfast gives greater yellow foxtail control than Accent but
inadequate control may result even when labeled rates are used.
Refer to C5 below for additional information. NDSU research has
shown enhancement of yellow foxtail control when Steadfast and
Accent are applied with Callisto at 3 fl 0z/A + atrazine at 0.38 Ib ai/A
+ MSO or Lumax at 3 pt/A + oil adjuvant.

C5. Accent (nicosulfuron) at 0.67 oz 75DF/A applied POST to corn
up to 20 inches tall with 6 collars or less or with drop nozzles to corn
20 to 36 inches tall (free standing). Do not apply to field corn taller
than 36 inches or with 10 collars, whichever is most restrictive

Steadfast (nicosulfuron + rimsulfuron) at 0.75 oz DF/A applied POST
to corn up to 12 inches tall and with less than 5 collars controls most
annual grasses, quackgrass, and some broadleaf weeds. Always add
an oil adjuvant at 1.5 pt/A plus nitrogen fertilizer at 1 to 2% v/v or
basic pH blend adjuvants at 1% v/v. NDSU research has shown that
adjuvant enhancement of Steadfast or Accent was greatest with an
MSO type oil or basic pH blend adjuvant, followed by petroleum oil,
and least with NIS + 28%. Weeds controlled are green foxtail, fall
panicum, barnyardgrass, field sandbur, woolly cupgrass, wild-proso
millet, wild oat, quackgrass, pigweed species, smartweed, wild
mustard, jimsonweed, and burcucumber. Steadfast gives greater
yellow foxtail control than Accent but inadequate control may result
even when labeled rates are used. Poor yellow foxtail control will
result if Steadfast or Accent are applied at reduced rates, if applied
with dicamba, if yellow foxtail is larger than recommended, or if
growing in adverse conditions. NDSU research has shown
enhancement of yellow foxtail control when Steadfast is tank-mixed
with Callisto + atrazine + oil adjuvant at labeled rates or tank-mixed
with Lumax at 3 pt/A. Use caution when applying Steadfast to corn
hybrids of 88 or less days maturity. See label for herbicide tank-mix
options. Do not tank-mix organophosphate insecticides. A soil
residue will be present for more than one year. Refer to the label or
herbicide residue section for crop rotation restrictions.

Celebrity Plus (nicosulfuron + dicamba + diflufenzopyr) at 4.67 oz
WDG/A applied EPOST or POST to corn from 4 to 24 inches tall or
with 6 (V6) or fewer collars controls most grass and annual broadleaf
weeds. Lack of yellow foxtail control has been observed. Celebrity at
4.67 oz WDG/A is equivalent to Accent at 0.67 oz 75DF/A plus
dicamba at 4 oz 70WDG or dicamba at 4 fl oz/A (dicamba at 0.188 Ib
ai/A). Refer to sections on Accent and dicamba for use information. If
an oil adjuvant is used then the user assumes all risk and liability of
crop injury. Refer to label for additional information on adjuvant use.
See label or narrative for crop rotation restrictions.
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CORN - C18-24

C18. Permit (halosulfuron) at 0.67 to 1.33 oz 75DF/A applied
POST in corn controls nutsedge and some broadleaf weeds
including sunflower, ragweeds, and cocklebur. Apply with NIS or
oil additive. Breakdown of Permit differs from other sulfonylurea
herbicides. Permit degradation occurs most rapidly at pH 7. The
rate at which Permit is degraded decreases as soil pH increases
above 7 or decreases below 7. Regardless, Permit will have a
residue in the soil the year following application. Refer to the
label or herbicide residue section for more information on crop
rotation restrictions.

C19. Prowl or Prowl H20 (pendimethalin) at 1.8 to 4.8 pt EC
controls annual grasses and certain broadleaf weeds such as
redroot pigweed. Prowl must be used only PRE in corn and not
PPI. Do not use Prowl on sands or-loamy sands or on soils with
less than 1.5% organic matter.

C20. Python (flumetsulam) at 0.8 to 1.33 oz 80WDG applied
EPP, PPI, or PRE will control nightshade, pigweed, ALS
susceptible kochia, lambsquarters, mustards. annual smartweed,
Russian thistle, Venice mallow and lanceleaf sage. Python does
not control grasses. As with all soil applied herbicides, Python
requires rain to activate the herbicide for adequate weed control
and dry weather following PPl and PRE applications will reduce
weed control. High soil pH increases Python activity and
increases rate of herbicide degradation. Some stunting of corn
may occur under poor growing conditions on soils with pH
greater than 8.0. Use the higher rate on fine textured soils with
greater than 3% OM and the lower rates on coarse textured soils
with less than 3% OM. Incorporate into the top 2 inches for PPI
applications. Soil insecticides should be applied in a T-band to
avoid corn injury. Refer to label for tank-mix options. See
Herbicide Residue section for information on crop rotation
restrictions.

Hornet WDG (flumetsulam + clopyralid-K salt) applied EPP, PPI,
or PRE at 4 to 6 oz is equivalent to 0.05 to 0.07 Ib/A of
flumetsulam + 0.13 to 0.19 Ib/A of clopyralid. Adjust rate
according to soil type.

Hornet WDG (flumetsulam + clopyralid-K salt) at 2 to 5 oz
WDG/A applied POST controls most annual broadleaf weeds
and Canada thistle in corn from emergence up to 24 inches tall.
Apply with NIS at 0.25% v/v or oil adjuvant at 1% v/v. Apply with
UAN at 2.5% v/v under dry conditions. Hornet controls a wide
spectrum of broadleaf weeds including nightshade, ALS
susceptible kochia, mustards, annual smartweed, wild
buckwheat, biennial wormwood, Venice mallow, marshelder,
Russian thistle, horseweed (marestail) and common ragweed.
Hornet controls large-seeded broadleaf weeds such as cocklebur
and sunflower. Hornet does not control grasses.

Do not cultivate within 10 days before or after application. Hornet
may be tank-mixed with most other POST herbicides labeled in
corn including Accent or Basis Gold.

C21. Starane (fluroxypyr) at 0.67 pt/A controls kochia (including
ALS and dicamba resistant), common cocklebur, common
mallow, common ragweed, sunflower, Venice mallow, and
suppresses field bindweed in corn. Apply as a preplant/
preemergence burndown in no-till or as an in-crop treatment
from emergence to V5 stage. Can be applied with atrazine for
improved common lambsquarters and pigweed control. Can be
applied with POST grass herbicides registered for use in corn.
Observe a 90 day PHI. Refer to label for crop rotation restrictions
and other application and use information.

Curtail (clopyralid + 2,4-D) at 2 pt/A applied EPOST to corn up to 8
inches tall or up to 4 collars controls many broadleaf weeds and
controls or suppresses Canada thistle. Do not apply broadcast to
corn more than 8 inches tall. Curtail may be applied as a directed
spray using drop nozzles to corn from 8 inches tall or the 5" leaf
collar visible to corn 24 inches tall. The exact staging of corn is
required because Curtail contains 2,4-D which can cause stem
brittleness and corn injury. Corn treated with 2,4-D may become
temporarily brittle causing stalk breakage. Application during the
window described above may reduce risk of stem brittleness but
injury may still occur.

Curtail may be applied with Stinger at 2 to 6 fl 0z/A for greater
Canada thistle control. NIS may increase weed control but also
increases risk of corn injury. If Curtail is applied when corn is
growing rapidly under high temperature and good soil moisture, delay
cultivation for 7 to 10 days to allow corn to overcome temporary stalk
brittleness. Delay cultivation or fertilizing with shank-type applicators
for 14 to 20 days after application for optimum weed control. Curtall
allows sugarbeet growers to utilize clopyralid in corn and plant
sugarbeet the next year. Hornet requires an 18-month waiting period
for sugarbeet.

WideMatch (clopyralid + fluroxypyr) at 1.33 pt/A controls kochia
(including ALS and dicamba resistant), wild buckwheat, Canada
thistle, prickly lettuce, sunflower, common cocklebur, common
ragweed, common mallow, and suppresses field bindweed in corn.
Apply as a preplant/preemergence burndown in no-till or as an in-
crop treatment from emergence to V5 stage. Can be applied with
atrazine for improved common lambsquarters and pigweed control.
Can be applied with POST grass herbicides registered for use in
corn. Observe a 90 day PHI. Refer to label for crop rotation
restrictions and other application and use information.

C22. 2,4-D amine at 0.5 to 1 pt/A of a 4 Ib/gal concentrate applied
POST to corn 3 to 8 inches tall controls broadleaf weeds. 2,4-D at 0.5
pt/A will control susceptible weeds like wild mustard and 1 pt/A rate
will control less susceptible weeds, including volunteer sunflower, but
risk of corn injury is greater. Do not apply MCPA to corn, as it is more
injurious to corn than 2,4-D. Apply 2,4-D with drop nozzles when corn
is over 8 inches tall to reduce corn injury by directing the spray away
from the whorl. 2,4-D may cause brittle stalks that may lodge or
break. Several brands of 2,4-D are available with some differences
on application information; for example, Hi-Dep allows use at spray
volumes as low as 1 gpa by ground or 0.5 gpa by air.

C23. Emergency control of broadleaf and grass weeds in corn can
be obtained with paraquat applied at 0.8 to 1.3 pt applied POST
directed only. Apply with NIS at 0.25% v/v. Paraquat applied over the
top of corn will cause severe injury and contact with the leaves will
cause burning. Do not apply paraquat before corn is 10 inches high
and weeds should be less than 4 inches tall.

HERBICIDE RESISTANT CORN

CLEARFIELD (Imidazolinone resistant) CORN

C24. Lightning (imazethapyr + imazapyr) at 1.28 0z WDG/A controls
nearly all annual grass and broadleaf weeds (except ALS resistant
kochia) and suppresses quackgrass and Canada thistle. Apply
Lightning only to Clearfield corn varieties and to weeds 1 to 3 inches
tall. Apply with oil adjuvant and liquid fertilizer. Lightning contains
Pursuit and Arsenal, both imidazolinone herbicides. The rate of
Pursuit in Lightning is approximately 1.08 oz WDG/A and Arsenal at
1% the rate of Arsenal that is registered on noncropland. Refer to the
rotational crop restriction section of this guide. Use dicamba, Distinct,
or herbicides with a different mode of action or use other weed
control strategies that will slow development of resistant weeds
throughout the rotation.
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D4-11 - SOYBEAN

D4. Assure Il (quizalofop) at 7 to 10 fl 0z/A plus petroleum ol
adjuvant at 1% v/v applied POST controls annual grasses and
quackgrass. See table in the soybean section for rates of Assure
[l according to weed species and weed size. Quackgrass
regrowth should be retreated when 4 to 8 inches tall at 8 fl 0z/A.
Most broadleaf herbicides tank mixed with Assure |l often reduce
grass control compared to Assure |l alone. Reduced grass
control can be avoided by applying Assure |l at least 1 day
before or 5 days after application of a broadleaf herbicide. MSO
type oils have performed equal to petroleum based oil additives
with Assure Il. Assure |l may provide excellent green foxtail
control but less yellow foxtail control. Lower yellow foxtail may
result from applying Assure |l at reduced rates, with broadleaf
herbicides, or to large or stressed plants. Addition of fertilizer
may enhance yellow foxtail control and control of stressed
grasses.

D5. Basagran (bentazon) at 0.5 to 1 qt/A applied POST controls
wild mustard, common cocklebur, and sunflower and suppresses
biennial wormwood and Canada thistle. Apply with oil additive at
1.25% v/v (1 pt/A by air) or a maximum of 2 pt/A. Basagran is
safe to soybean at all stages. For Canada thistle control, apply at
1 qt/A when plants are 8 inches tall to bud stage and make a
second application at 1 gt/A 7 to 10 days later. Basagran is
commonly combined with fertilizer micronutrients which may
cause incompatibility problems causing the zinc to precipitate.
Chelated zinc materials (black in color) have greater
incompatibility problems than unchelated material (clear).
Recommendations to prevent precipitation are to fill sprayer with
water, add Basagran and thoroughly agitate, then add zinc
fertilizer material.

Rezult (bentazon + sethoxydim) at 3.2 pt (1.6 pt/A Rezult G and
1.6 pt/A Rezult B) applied POST controls some grass and
broadleaf weeds. Apply with oil adjuvants at 1 to 2 pt/A. Refer to
label or narrative for tank-mix options. Rezult is priced
economically compared to other POST herbicide programs.
Refer to Poast sections for additional information.

D6. Cobra (lactofen) at 4 to 12.5 fl oz/A applied POST controls
some broadleaf weeds, including lanceleaf sage. Apply with oil
additive at 0.5 to 1 pt/A. Cobra is a contact herbicide and
requires thorough spray coverage for good weed control. Soy-
bean beyond the third trifoliate leaf stage may interfere with
spray interception and reduce weed control. Cobra will burn
soybean leaves but usually recover. Apply between daytime
temperatures of 70 to 85 F. See label to suppress white mold.

D7. FirstRate (cloransulam) applied at 0.6 to 0.75 oz WDG/A
PPI or PRE controls common cocklebur, common
lambsquarters, horseweed (marestail), pigweed species, annual
smartweeds, common and giant ragweed, sunflower, and
velvetleaf or at 0.3 0z 80WDG/A applied POST to soybean prior
to flowering controls cocklebur, Venice mallow, horseweed
(marestail), common ragweed, annual smartweed, sunflower,
and velvetleaf and suppresses giant ragweed. Apply to broadleaf
weeds less than 10 inches tall. These herbicides give no
nightshade control. Apply with NIS at 0.125 to 0.25% v/v + 28%
UAN at 2.5% v/v. Oil additive can be used with or without
fertilizer. Cloransulam is affected by soil pH. High soil pH
increases herbicide activity, increases speed of herbicide
degradation, but also increases risk of crop injury. Some
soybean stunting may occur under poor growing conditions, on
soils with pH greater than 7.8, and may increase iron chlorosis
symptoms on soils where symptoms have been observed earlier.
Do not apply to soils with a pH greater than 7.8 as crop injury
may result. See label for tank-mix options. See FirstRate under
the herbicide residue section for crop rotation restrictions.

D8. Flexstar (fomesafen + adjuvants) applied POST at 0.75 to 1 pt/A
controls common cocklebur, annual smartweed, wild mustard,
nightshade, pigweed, waterhemp, common and giant ragweed,
Venice mallow and small kochia (including ALS resistant). Apply to
broadleaf weeds in the 2 to 4 inch stage. Apply 1 pt/A in ND east of |-
29 and south of 1-94 and in MN south of |-94. Apply at 0.75 pt/A in ND
east of Hwy 281 and in MN south of U.S. Hwy 2. Apply with NIS at
0.25 to 0.5% v/v or oil adjuvant at 0.5 to 1% v/v. Oil adjuvant increase
weed control but also increase risk of soybean injury. NDSU research
has shown good to excellent kochia control when Flexstar is applied
at high spray volumes (>17 gpa). with oil adjuvants (especially MSO
type), at labeled rates, and to kochia less than 2 inches tall.

Flexstar may be applied with POST herbicides labeled in soybean.
Soybean injury may result when Fiexstar is tank-mixing with EC
formulation herbicides. Emulsifiers in the EC formulations acts as
additional adjuvant and may significantly increases crop injury.
Activity of fomesafen increases and risk of crop injury increases as
temperature and humidity increases. A maximum of 0.75 pt/A is
allowed in most of ND while 1 pt/A is allowed through the mid-west.
The reduced fomesafen rate reduces carryover and crop rotation
restrictions but requires more management for adequate weed
control. In ND, Flexstar is labeled only on soybean and Reflex has
been registered for use in on dry bean through Section 18
registration. Flexstar contains adjuvants lacking in the Reflex
formulation. Reflex may give less consistent weed control than
Flexstar and will require better management strategies to achieve
adequate weed control. See label or crop rotation restriction section
for additional information.

D9. Fusilade DX (fluazifop-P) at 5 to 12 fl oz/A or Fusion (fluazifop-P
+ fenoxaprop-P) at 4 to 12 fl oz/A plus oil additive at 1% v/v applied
POST controls annual grasses and quackgrass. See table in the
soybean section for information on the rate according to weed
species and weed size. Fusilade DX and Fusion provides quackgrass
suppression with only one application. Quackgrass regrowth should
be retreated at 3 to 5 leaves with Fuside DX at 12 fl oz/A. Reduced
grass control may result if applied with broadleaf herbicides.
Reduced grass control can be avoided by applying Fusilade DX or
Fusion at least 1 day before or 5 days after application of a broadleaf
herbicide.

D10. Harmony GT (thifensulfuron) at 1/12 oz 75XP/A applied POST
controls wild mustard, common lambsquarters, and pigweed and
suppresses other broadleaf weeds. Apply with NIS at 0.125 to 0.25%
v/v or oil adjuvants at 0.5% v/v plus liquid fertilizer at 4% v/v. DO NOT
apply with oil adjuvants when tank-mixing with any other herbicide or
severe crop injury may occur. See label or Pursuit paragraph for
precautions when tank-mixing with Pursuit and other herbicides.
Harmony GT as spray drift or sprayer contamination may cause
severe injury to susceptible crops such as sugarbeet and sunflower.
Thoroughly clean sprayer to prevent contamination of subsequent
sprays and injury to susceptible crops. See section on sprayer
cleanout.

D11. Intrro at 2 to 3 qt/A applied PPI or PRE, metolachlior or S-
metolachlor at 1 to 2 pt applied PPl or PRE, Outlook at 12 to 21 fl
oz/A applied PPI, PRE, or EPOST up to third trifoliate, or Domain at
9 to 16 oz WDG/A applied PPI or PRE control annual grass and
some broadleaf weeds, including redroot pigweed and common
lambsquarters but are ineffective against wild cat. Apply the higher
rate on clay soils high in organic matter. Soybean has good tolerance
and incorporation improves consistency of weed control. Dual
products may be surface applied or incorporated in the fall after
September 30 but before ground freezes or applied in the spring.
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D12. Poast (sethoxydim) is a 0.5 to 1.5 pt/A plus oil additive at 1
qt/A controls annual grasses in canola, crambe, rapeseed, dry
bean, field pea, flax, lentil, lupin, potato, soybean, sugarbeet,
and sunflower. Apply with oil adjuvants. See table in the soybean
section for rates according to weed species and weed size.
Poast only suppresses quackgrass. Poast mixed with most
broadleaf herbicides reduce grass control compared to Poast
with oil additive. Poast with oil additives frequently has increased
crop injury when combined with Betanex, Betamix, Ultra Blazer
or Cobra. Reduced grass control and crop injury can be avoided
by applying Poast at least 1 day before or 5 days after
application of a broadleaf herbicide. 28% UAN at 2 to 4 qt/A or
2.5 Ib/A of AMS with the oil additive may increase control of
volunteer corn, cereal grains and quackgrass.

D13. Pursuit (imazethapyr) at 3 fl 0z/A or Pursuit DG at 1.08 oz
applied POST controls nightshade, ALS susceptible kochia, wild
mustard and pigweed species and may control or suppress
many other broadleaf weeds not listed on the label. Pursuit has
controlled foxtail, marshelder, Russian thistle, common
cocklebur, sunflower, smartweed, and lanceleaf sage in NDSU
field trials. Pursuit may not control Venice mallow, horseweed,
wild buckwheat, common lambsquarters and common ragweed
greater than 1 inch tall. Soil residual from POST applications
may not control subsequent flushes nightshade because plants
intercept most of the spray with little reaching the soil surface.
However, even a small amount of Pursuit may give a reduction in
number and intensity of flushes of other weeds. Pursuit should
be applied with basic blend adjuvants at 1% v/v, or MSO type oil
adjuvants at 1.5 pt/A or oil concentrate at 0.5% v/v, or NIS at
0.125 to 0.25% v/v, with 28% UAN liquid fertilizer at 4% v/iv
control. 28% UAN improves control of common lambsquarters.
NDSU research has shown enhanced weed control by using
MSO type oil adjuvants or basic blend adjuvants as compared to
NIS or some oil additives with or without 28% UAN.

Pursuit at a reduced rate of 2 to 3 fl 0z/A can be tank-mixed with
Basagran, Cobra or Harmony GT XP to increase the spectrum of
weeds controlled such as, common cocklebur, common
lambsquarters, common ragweed, Venice mallow, and wild
buckwheat. Crop injury from sequential postemergence
applications of Pursuit following Harmony GT XP is greater than
with either product alone OR the tank-mix of Pursuit plus
Harmony GT XP. In sequential application, the herbicide applied
first reduces the ability of the soybean plant to metabolize the
second herbicide. Pursuit and Harmony GT XP applied as
sequential treatments can result in severe crop injury. Weeds not
controlled by the first herbicide may not be controlled after the
second herbicide is applied. This is particularly important for
common lambsquarters. Weeds that escape control from the first
herbicide may be larger than labeled size by the time the
soybean can safely be treated with the second herbicide.
Cultivation before, during or within 7 days after application may
also result in reduced weed control. Cultivation approximately 14
days after application is preferred.

Tank-mixtures of Pursuit with Assure I, Fusilade DX, Fusion, or
Select may result in reduced grass control. Reduced grass
control can be avoided by applying the POST grass herbicide
either 1 or more days prior or at least 5 days after Pursuit.

Pursuit Plus (imazethapyr + pendimethalin) at 1.8 pt/A applied
PPI controls most annual grass and broadleaf weeds, including
wild buckwheat. ND state labeling allows use in ND only south of
State Highway 2 at a reduced rate of 1.8 pt/A which is 756% of the
full labeled rate. Pursuit Plus at 1.8 pt/A contains the equivalent
of Pursuit at 3 fl 0z/A or 1.08 oz WDG/A plus 1.75 pt/A of Prowl.
Add additional Prowl at 1.75 pt/A for more consistent weed
control. Thoroughly incorporate into the top 1 to 2 inches of soil.
Refer to paragraphs on Pursuit and Prowl for additional
information on use and restrictions.

SOYBEAN - D12-15

D14. Python (flumetsulam) at 0.8 to 1.33 oz 80WDG/A applied PP
or PRE will control many annual broadleaf weeds in soybean. Python
is active on small-seeded broadleaf weeds like nightshade, pigweed,
kochia, biennial wormwood, common lambsquarters, mustard. annual
smartweed, Venice mallow, and Russian thistle. Python gives poor
control of large-seeded broadleaf weeds like common and giant
ragweed and common cocklebur. As with all soil applied herbicides,
Python requires soil moisture for optimum weed control. Good soil
moisture and timely rains shortly after application are needed to
ensure adequate herbicide performance. Python is also strongly
affected by soil pH. High soil pH increases herbicide activity and
increases speed of herbicide degradation, but also increases risk of
crop injury. Excellent broad spectrum weed control may occur when
applied on soils with above 7.5 pH, when significant precipitation
occurs after application, when rates are based on soil texture and
organic matter content, and under light to moderate weed
infestations. Some stunting may occur under poor growing conditions
on soils with pH greater than 8.0.

Use the higher rates on medium to fine textured soils and the lower
rates on coarse textured soils. PPl applications may be made 30
days before planting. Incorporate uniformly into the top 2 inches for
PPI applications. Do not apply to soils with a pH greater than 8.0 as
crop injury may result. Apply Python with most soil applied herbicides
labeled in soybean. See Python under the Herbicide Residue section
for information on crop rotation restrictions.

D15. Raptor (imazamox) at 4 fl oz/A POST plus a soil applied grass
herbicide or Raptor alone at 5 fl 0z/A alone POST controls nearly all
annual grass and broadleaf weeds in soybean. Grass weeds
controlled are barnyardgrass, crabgrass, foxtail, wild proso millet,
field sandbur, volunteer corn and small grains. Broadleaf weeds
controlled are cocklebur, ALS susceptible kochia, lambsquarters,
mustard species, nightshade species, pigweed species, giant
ragweed, annual smartweed, and sunflower. Raptor provides no or
poor control of wild buckwheat, large common lambsquarters,
common and giant ragweed, Venice mallow, biennial wormwood, and
ALS resistant kochia. In NDSU field trails, Raptor has controlled
weeds listed above plus marshelder, Russian thistle, and lanceleaf
sage less than 1 inch tall. Raptor gives poor control of Venice
mallow, wild buckwheat, horsetail (marestail), large lambsquarters
and common ragweed. Soil residue of Raptor will not control late
germinating weeds or weeds flushes later in the growing season after
rain events. Raptor, as compared to Pursuit has greater grass and
broadleaf weed control, provides improved common lambsquarters
control, and has less carryover and crop rotation restrictions.

Apply Raptor with basic blend adjuvant at 1% v/v or MSO type
adjuvants at 1.5 pt/A. Alternatively, apply with NIS at 0.125 to 0.25%
v/v or oil concentrate at 0.5% v/v plus 28% UAN liquid fertilizer at 4%
v/v. Use of 28% UAN improves control of some weeds like common
lambsquarters. MSO type oil additives should be used when weeds
are large and/or stressed. NDSU research has shown enhanced
weed control by using MSO type oil adjuvants or basic blend
adjuvants as compared to NIS or some oil additives with or without
28% UAN. However, Raptor applied with MSO + 28% UAN may
result in crop injury at temperatures greater than 88 F and greater
than 80% relative humidity.

Refer to label and paragraph on Pursuit and Raptor for information
and restrictions when applying Raptor before or after Harmony GT or
tank-mixing with Harmony GT or other POST grass herbicides. Crop
rotation restrictions are less with Raptor than Pursuit. However, like
Pursuit, Raptor carryover is affected by soil pH. As soil pH increases,
rate of Raptor degradation increases. At soil pH less than 6.5, rate of
breakdown is slow and injury to sugarbeet and other sensitive crops
may occur if planted before allowed time interval. See label or Raptor
under the herbicide residue section for information on crop rotation
restrictions.
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CANOLA AND MUSTARD CROPS

L1. Mustard crops are poor competitors with weeds in the early
seedling stage. Control small weeds by harrowing until 3 to 5
days after mustard germination. Harrowing after emergence is
not recommended.

L2. Stinger/Clopyr Ag (clopyralid) at 0.33 to 0.5 pt/A applied
POST controls several broadleaf weeds and volunteer crops in
canola, rapeseed, and crambe. Stinger at 0.25 to 0.5 pt/A is
most effective when applied to common cocklebur, giant rag-
weed, volunteer sunflower, wild sunflower, volunteer alfalfa, and
volunteer soybean up to the 6-leaf stage;, common ragweed up
to the 5-leaf stage; and wild buckwheat in the 3- to 5-leaf stage
before vining begins. Stinger at 0.5 to 0.66 pt/A is most effective
on Canada thistle in the rosette to pre-bud growth stage but
rosette application often gives better control than later
application.

HERBICIDE RESISTANT CANOLA

CLEARFIELD (Imidazolinone) RESISTANT CANOLA

L3. Beyond (imazamox) at 4 fl 0z/A applied POST to Clearfield
canola varieties (45A71) from emergence until prior to flowering
controls most annual grass and broadleaf weeds. Apply with NIS
at 0.25% v/v alone or with UAN liquid fertilizer at 1 to 2 gt/A.
Beyond will not control ALS resistant weeds. Clearfield canola
can be planted on land previously treated with Assert or Pursuit
and may reduce or eliminate injury from long residual SU
herbicides. See label or information on Raptor in the soybean
section for use, weed control, carryover, crop rotation
restrictions, and other use information.

LIBERTY (Glufosinate) RESISTANT CANOLA

L4. Liberty (glufosinate) at 34 fl oz/A applied POST to Liberty
tolerant canola from cotyledon to bolting stage controls most
annual broadleaf weeds, controls or suppresses grasses, and

may suppress perennial weeds. Always apply with AMS at 3 Ib/A.

If tank mixing with Assure |, Poast, or Select then reduce AMS
to 1.5 Ib/A. Liberty is a non-selective, non-residual, contact type
herbicide with limited translocation and should be applied to
small weeds. Refer to label for weeds controlled, application
information and timing, tank-mix options, and other restrictions.
Liberty has a unique mode of action and may be used in weed
resistance management.

ROUNDUP (Glyphosate) RESISTANT CANOLA

L5. Glyphosate applied at a maximum of 0.38 Ib ae/A with no
more than two applications to glyphosate resistant canola from
emergence to bolting controls most annual and perennial weeds.
Apply with AMS. Application timing may not be appropriate for
effective perennial weed control. Glyphosate is a non-selective,
non-residual, systemic herbicide. Full labeled rates are required
for broadleaf weed control. Glyphosate will control weeds
resistant to other herbicides. Refer to label or paragraphs on
glyphosate under herbicide resistant corn or soybean sections
for weeds controlled, application information and timing, tank-mix
options, and other restrictions.

SUGARBEET

M1. Sugarbeet herbicides may be used to supplement cultural
practices. Hand labor, mostly hoeing, may be needed for optimum
weed control but can be reduced or eliminated by timely cultivations
and herbicide applications.

M2. Herbicides are commonly used as tank-mixtures on sugar-beet.
Some herbicide combinations are registered for use as tank-mix
combinations, but many other tank-mixes are not registered.
Herbicides may be tank-mixed legally if all herbicides in the mixture
are registered for use on sugarbeet. However, the user must assume
liability for any crop injury, inadequate weed control, or illegal and/or
harmful residues.

M3. Assure |l (quizalofop) at 8 to 10 fl oz/A plus petroleum oil
adjuvants controls annual grasses in sugarbeet. See discussion on
Assure |l under soybean for additional information. Allow a 45 day
PHI.

M4. Betanex/Des/Alphanex (desmedipham) and Betamix/D-P Mix/
Phen-Des (desmedipham + phenmedipham) applied POST control
annual broadleaf weeds. Sugarbeet injury occasionally occurs from
Betanex* and Betamix*. Sugarbeet with four true leaves are much
less susceptible to injury than smaller sugarbeet and they gain addi-
tional tolerance with increased size. Betanex* or Betamix* may be
applied to sugarbeet with less than four leaves. Application rates
totaling 3 pt/A or less should be followed by a second application in 5
to 7 days if living weeds are present after 5 days. Split application
with reduced rates has reduced sugarbeet injury and increased weed
control compared to one full-rate application. See Table 1 below for
information on adjusting rates for sugarbeet size, sprayer pressure
and presence of a soil applied herbicide. Risk of sugarbeet injury is
reduced by starting application in late afternoon so cooler
temperatures follow application. Risk of injury is increased by recent
flooding, high temperature, and especially, a sudden change from
cool, cloudy conditions to hot, sunny weather. Allow a 75 day PHI for
Betanex* and Betamix*.

Betanex*, Betamix*, Broadcast Rate.
No soil herbicide

Sugarbeet Low pressure High pressure
Stage (<100 psi) or aerial
(Ib/A) (pt/A) (Ib/A) (pt/A)
Coty-2-leaf 0.25 15 QA5 S 1
2-leaf 0.33 2 0.25 15
4-leaf 0.5 K\ 0.4 25
6-8-leaf 0.75 4.6 0.78 46
With soil herbicide
Sugarbeet Low pressure High pressure
Stage (<100 psi) or aerial
(Ib/A) (pt/A) (Ib/A) (pt/A)
Coty-2-leaf 0.16 1 0.12 75
2-leaf 0:25 15 0.16 1
4-leaf 0.33 2 0.25 L5
6-8-leaf 0.5 S 0.5 2

* Or generic equivalent.
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CRP BREAKOUT

R1. CRP breakout

Field research on vegetation management when breaking land
out of CRP is limited. Heavy vegetation produced from many
years of growth without grazing or haying will make cultivation
difficult. For most situations, haying in the summer will help
remove much of the vegetation found in CRP. Burning is not
recommended. Burning may destroy standing plant residues but
will not kill underground roots. Removing vegetation by burning
may increase weed seed germination. Methods to control
vegetation without destroying residues should be used to
enhance soil quality and control erosion.

Cultivation alone will not give satisfactory control of CRP
vegetation. A herbicide treatment made several weeks prior to
tillage will reduce the amount of vegetation. Fall applied
herbicides are needed if conventional tillage methods will be
used to prepare a seed bed the following year. Fall application
allows breakdown of foliage and root plant biomass. Cultivators
and some tillage equipment tend to plug during spring tillage if a
fall applied herbicide is not used. Mechanical and cultural
vegetation control methods should be followed by a vigorous
weed control program the following spring. CRP grasses and
forbs may become a problem in the planted crop. Seeding a
broadleaf crop after CRP breakout will provide chemical control
options not available in grass crops.

NDSU research found that glyphosate at 0.75 Ib ae/A applied fall
or spring gave less than 70% alfalfa and smooth bromegrass
control. Glyphosate at 1.5 Ib ae/A applied in fall gave 98% early
season alfalfa and smooth brome control but regrowth occurred
by mid-summer. A fall application followed by a spring
application of Roundup each at 0.75 Ib ae/A or a spring
application of Roundup at 1.5 Ib ae/A was required for greater
than 90% control of smooth brome. A spring application of
glyphosate at 1.5 Ib ae/A also provided over 90% alfalfa and
smooth brome control. Tillage improved control of perennial
regrowth (15 to 20% increase) from fall applications of Roundup
but did not improve control from spring applications.

ANNUAL WEED CONTROL

S1. Wild buckwheat is an annual weed that is becoming more
troublesome especially in central and western North Dakota. The
recent increase in alternative crops where control options are limited
may have contributed to the increase in wild buckwheat infestations.
Wild buckwheat twists and climbs up crops in a manner similar to
field bindweed. Wild buckwheat makes swathing or combining
extremely difficult as it wraps itself around the crop and becomes
entangled on the sides of the header. In heavily infested fields, wild
buckwheat can essentially pull a crop to the ground and severely
impact yield. NDSU weed control trials have shown that several
herbicides will provide good to excellent wild buckwheat control in
small grains including Ally Extra, Bronate Advanced, Clarity, Curtail,
dicamba, Harmony Extra, Harmony GT, Python, Rave, Finesse, and
WideMatch. In other crops, Sonalan, Treflan, Prowl, and Sencor will
suppress wild buckwheat. Python, Pursuit or Pursuit Plus applied PPI
or PRE, and Liberty provides excellent wild buckwheat control while
glyphosate may need two applications for control.

S$2. Foxtail is most competitive when small grains are seeded late
and soil temperatures are warm for foxtail germination and rapid
growth. Fields regularly chisel plowed generally have more foxtails
than moldboard plowed fields. Moldboard plowing buries the foxtail
seed which prevents emergence and reduces viable seed for
subsequent years.

Making a decision on whether to control foxtail in small grains is not
always easy. Research from NDSU and in Canada has shown that
foxtail often will not decrease wheat and barley yields, however,
heavy foxtail infestations can cause harvest problems (especially
when straight combining) and can cause dockage at the elevator.
Herbicide treatment for foxtail may not be warranted when foxtail
infestations are light - less than 30 plants/sq. ft and when foxtail
emerges after the crop is in the 3- to 4-leaf stage. This is especially
true for barley. Once the small grain is in the 3- to 4-leaf stage, it can
usually out compete emerging foxtail. Chemical control is warranted
when the foxtail population is heavy (100 plants/sq ft or more). Foxtail
also may contribute to moisture stress and cause greater yield loss
under drought conditions. Foxtail emerging at the same time or
before small grain is more competitive than when emerging after
small grain. Some options to consider for foxtail control are:

1. If the foxtail infestation is heavy, and just emerging with the crop,
consider harrowing or rotary hoeing as soon as possible. Harrowing
or rotary hoeing is not effective once foxtail has 2 to 3 leaves. Small
grains can be harrowed or rotary hoed until the 3- to 4-leaf stage with
little effect on yield. If a harrow or rotary hoe is not an option, then
consider a herbicide.

2. If the foxtail infestation is light to moderate, wait to determine if the
crop will out compete the foxtail. Herbicides can still be used if foxtail
is a problem after small grain is in the 5- to 6-leaf stage.

§3. Kochia is an exceptionally competitive weed and a few uncon-
trolled plants can cause severe yield losses. Use spray volumes that
ensure thorough coverage. ALS herbicides provide good kochia
control unless resistant populations are present. Tank-mixing ALS
herbicides with other effective broadleaf herbicides with differing
modes of action is required to slow development of resistant kochia.
Starane, WideMatch, and dicamba controls ALS susceptible and
resistant kochia. Bromoxynil plus MCPA or Aim also gives good
control of kochia, but plants should be small and spray coverage
good. Tordon is not effective on kochia and 2,4-D and MCPA no
longer control kochia due to repeated use and near eradication of
susceptible kochia biotypes. 2,4-D and MCPA do not translocate

readily in kochia.
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S3-6 - ANNUAL WEED CONTROL

Treat small plants (less than 3 inches tall) and use high spray
volumes to thoroughly wet kochia foliage. Kochia seed is short-
lived in soil so one or two years of excellent control can greatly
reduce kochia populations. Trifluralin does not give consistent
kochia control. However, Sonalan may improve control
compared with trifluralin. Soil applied Authority in soybean or
Spartan in sunflower gives good to excellent kochia control.
Flexstar or Reflex applied with MSO type adjuvant in high water
volumes of 20 gpa to small kochia may give good
postemergence control.

S4. Nightshades have become a serious weed problem in North
Dakota. Human activity associated with crop production, like
moving tillage and harvesting equipment from field to field or
planting crop seed contaminated with nightshade seed, is the
greatest contributor to nightshade seed dissemination. Also,
birds and wildlife consume nightshade and can transport seed
through droppings. {

Four nightshade species are found in North Dakota: black
nightshade, eastern black nightshade, hairy nightshade, and
cutleaf nightshade. Hairy nightshade is the only species densely
covered with small hairs. As with cutleaf nightshade, the berries
remain green at maturity. Only the underneath side of black and
eastern black nightshade leaves are black or dark-purple in color
and berries turn black or dark purple at maturity. E. black
nightshade is very difficult to distinguish from black nightshade
before berry formation. E. black nightshade forms berries in
umbrella-like clusters with berry stems arising from a common
point, the calyx of eastern black nightshade is the smallest of the
four, and the lobes of the calyx recurve away from the berry.
Black nightshade and hairy nightshade berries connect in a
racemose fashion (similar to grapes). The calyx of black
nightshade is mid-size and the lobes extend outward, while the
calyx of hairy nightshade is large and encloses half the berry. It
has been reported that leaves from eastern black nightshade
plants are translucent and leaves from black nightshade are
opaque when held to sunlight.

Nightshade emergence may continue from June through
September and is strongly influenced by moisture. Rain events
cause multiple flushes of nightshade and plants can emerge
even after normal crop spraying is complete. H. nightshade
emerging in early fall can produce viable seed before frost while
E. B. nightshade requires a longer growing season. Nightshade
can compete after crops form a shaded canopy. Consequently,
growth of nightshade can accelerate after small grain harvest,
which exposes nightshade to.sunlight. Nightshade seeds
become viable shortly after berry formation and seeds can
remain viable in the soil for 15 years when deeply buried. NDSU
studies show that one nightshade plant can produce 178,000
seeds under competitive situations or 800,000 in the absence of
competition. Therefore, successful nightshade management
requires prevention of seed production.

Nightshade plants remain green after a frost and can cause
harvest problems. Berries are poisonous and the juice from
ruptured berries can stain crop seed and glue nightshade seed
and dirt to harvested seed. In addition, dry nightshade berries
are similar in size to soybean or field pea seed and are difficult to
separate. Nightshade can be spread to other fields by equipment
and contaminated seed is used for planting.

Nightshade biotypes are tolerant to many classes of herbicide
including SUs (except Express). Eastern black nightshade
resistance to imidazolinone herbicides has been documented in
the Red River Valley of North Dakota. Black nightshade is more
tolerant to some herbicides (Matrix) than eastern black
nightshade. Thus, herbicides may remove competing broadleaf

weeds allowing nightshades to proliferate. Only a few residual soil
herbicides, e.g. Spartan, Balance Pro, Pursuit, and Python control
nightshade flushes. Other options for nightshade management
include planting of uncontaminated seed, using crop rotations,
multiple herbicide appilications to control late flushes, and inter-row
cultivation.

Nightshade control in small grains:
POST herbicides: 2,4-D, Aim, bromoxynil, bromoxynil + MCPA,
Curtail, Curtail M, dicamba, WideMatch.

Nightshade control in corn:

PPI, PRE herbicides: Products containing acetochlor, Atrazine,
Balance Pro, Hornet, Lumax, Outlook, and Python.

POST herbicides: Aim, Accent Gold, Basis Gold, Callisto, dicamba,
Distinct, Hornet, bromoxynil, Liberty (Liberty resistant corn), Lightning
(Clearfield corn), and glyphosate (RUR Corn)

Nightshade control in soybean/dry bean:

PPI1 and PRE herbicides:

Soybean: Gangster, Outlook, Python, Spartan, and Valor.

Drybean: EPTC, Outlook, Sonalan (suppression)

POST herbicides:

Soybean: Cobra, Flexstar, Pursuit, Raptor, Ultra Blazer.

Glyphosate and Extreme (Roundup Ready Soybeans).

Dry bean: Pursuit, Raptor, and Reflex.

Notes: Basagran may control hairy nightshade but not eastern black
nightshade. Basagran, Cobra, and Ultra Blazer control only small
nightshade. Flexstar/Reflex gives poor hairy nightshade control. Only
Python, Extreme and Pursuit gives residual control of multiple flushes
but these herbicides may restrict seeding of some crops one or more
years after application

Nightshade control in sugarbeet:

PPl and PRE herbicides: Eptam, Nortron, and Ro-Neet.

POST herbicides: Single or multiple applications of Stinger alone or
in combination with Betanex/Betamix/Progress + Upbeet.
Alternative control: inter-row cultivation and hand weeding.

Nightshade Control in potato:

PPI and PRE herbicides: Eptam, metolachlor + Sencor, and Matrix
(eastern black and hairy nightshade only).

POST herbicides: Matrix (E. black and hairy nightshade only)

S5. Pigweed control requires higher rates of most herbicides than
rates for control of wild mustard. Ally, Amber, Express, Harmony
Extra, Harmony GT, and other ALS herbicides give good control.
Dicamba and 2,4-D also give good control. MCPA is not as effective
as 2,4-D in controlling pigweed. The esters of 2,4-D generally are
more effective than the amines. A redroot pigweed population
resistant to imidazolinone herbicides has been documented in Cass
county.

Waterhemp, a related pigweed species, has biotypes that are tolerant
to ALS herbicides. Geographic distribution has been primarily in the
midwest, but waterhemp has been documented in the Red River
valley of North Dakota. For more information on pigweed species
refer to publications “Pigweed |dentification” from Kansas State
University Ext. Service, (913) 532-5776 ($1.50) or “Waterhemp
Management in Agronomic Crops” (No. X855) from University of
lllinois Ext. Service, (217) 333-0005 ($2.00).

S6. Wild oat is difficult to eradicate because the plants shatter their
seeds before crops are harvested and because seed dormancy
causes delayed germination. Wild oat is a cool season plant and
seeds germinate in the spring and fall when favorable temperature
and moisture conditions exist. Cultural approaches available for wild
oat control in small grains include delayed small grain seeding, post
seeding cultivation, and competitive crops. The most practical cultural
method of wild oat control is delayed small grain seeding which
involves early soil cultivation to stimulate wild oat germination then
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BIOLOGICAL CONTROL OF PERENNIAL WEEDS

T17. Leafy spurge. Eight insecis have been released in North
Dakota for biological control of leafy spurge. Flea beetles
(Aphthona spp.) have been the most effective due to root feeding
by larvae, rapid establishment, and increase after introduction,
and ease in capture to transport to additional locations. Flea
beetles are distributed through the ND Biological Control
Program. Contact your county weed officer or board member for
information. Release flea beetles on a well-drained south-facing
slope with a moderate density of leafy spurge (60 to 90
plants/square yard) with minimal grass cover. Do not collect or
move flea beetles, cultivate, burn site, or apply insecticide within
a quarter mile of release site for 3 to 5 years to allow
establishment. During establishment, landowners should prevent
expansion of the leafy spurge infestation by treating unaffected
perimeters with herbicides. The best time to collect and distribute
flea beetles is between 1000 to 1500 accumulated growing
degree days (AGDD). Scout for establishment when the total
AGDD for sunflower reaches 1100 to 1200. Flea beetle density
prior to 1200 and after 1600 AGDD is low.

Collect Beetles

Population Peak Population Decline

First Emergence

Beetle Population

%00 000 1200 1400 1600 1800
Growing Degree Days for Sunflower

Use an insect sweep net to collect beetles to estimate density.
Collect beetles from 10:00 am to 3:00 pm, greater than 70 F,
little or no wind, sunny skies, and when leafy spurge foliage is
dry. Sweep 5 times over an area of 1 m? then counit the number
of flea beetles by removing excess trash and non-flea beetle
insects and pour beetles into a graduated container. Every 10 ml
of flea beetles is approximately 1000 individuals.

Redistribute flea beetles to other leafy spurge infestations when
500 to 1000 beetles per 5 minute sweeping period are collected.
Over-harvest of beetles is not possible because many flea
beetles fall to the ground prior to being swept or are on the soil
surface laying eggs. Redistribute flea beetles in a small area of
10 f or less. A successful release should result in 50 or more
flea beetles in 5 sweeps the summer following release. If
densities are less than 50 flea beetles per 5 sweeps then re-
infest the site with additional flea beetles. A portion of the
release area could be treated with Tordon (picloram) plus 2,4-D
(2 pt + 2 pt) from early to mid-September to reduce leafy spurge
stem density and increase establishment.

Research at North Dakota University has shown greater leafy
spurge control when herbicides are combined with flea beetles
compared to either used alone. Contact your county weed officer
for date, time, and location of flea beetle collection in your area
and information on purchasing collection equipment. An
instructional video is available from the North Dakota
Department of Agriculture, “How To Raise Leafy Spurge Flea
Beetles, North Dakota's Biological Control Program”.

Leafy spurge gall midge (Spurgia esulae) prevents galled
stems from flowering, decreasing seed production. The gall
midge generally infests only part of a leafy spurge population so
seed production is reduced but not eliminated. A second control
method is needed to reduce the original infestation and prevent
spread by roots and seeds of plants not gailed. Research at

NDSU has shown that the leafy spurge gall midge is compatible with
herbicide treatment in an integrated leafy spurge management
program. Herbicides such as Tordon or 2,4-D should be applied at
the optimum growth stage for leafy spurge control. Some of the area
(perhaps 15 to 25%) must be left untreated to sustain the insect
population. This integrated program may be most useful near woode
areas or rough terrain. Consult NDSU Ext. Service Circulars W-8686,
Integrated Management of Leafy Spurge; W-1088 Leafy Spurge
Biology, Ecology, and Management \W-1183; and Leafy Spurge
Control Using Flea Beetles, for further details.

Grazing. Sheep and goats provide an alternative to herbicides for
controlling leafy spurge top-growth in pasture and rangeland with
large infestations or along waterways and tree areas. Grazing alone
reduces but does not eliminate leafy spurge infestation. Grazing
slows the spread and allows grasses to be grazed by livestock
Grazing should be started in spring wheri plants first emerge. Divide
infested areas into sections so animals can repeatedly graze new
growth. NDSU research has shown that grazing leafy spurge with
goats followed by a fall applied herbicide treatment provided more
rapid and better long-term leafy spurge control than either method
used alone. Consult NDSU Ext. Service Circular W-866, Integrated
Management of Leafy Spurge, for details.

Recommended stocking rates vary with terrain, leafy spurge density,
and rainfall during the growing season. Sheep should be grazed at
approximately 3 to 6 head/A/month or 1 to 2 ewes/A. Angora goats
should be grazed at 12 to 16 goats/A/month or 3 to 4 goats/A.
Grazing with goats controls leafy spurge with little utilization of the
grass species. The stocking rate will decline over time as the leafy
spurge infestation is reduced. Animals should be contained for 3 to 5
days so viable seed can pass through the digestive system before
they are moved to non-infested areas. Which animal to utilize will
depend on a land manager's specific conditions, such as fencing,
availability of animals, need to overwinter, and prevailing markets at
the time. Consult NDSU Extension Service Circular R-1093,
Controlling Leafy Spurge Using Goats and Sheep. for further details.

T18. Purple loosestrife. Six species of insects have been identified
as having potential for biological control of purple loosestrife. Three
species have been released into North Dakota. The insects and plant
parts attacked are:

Galerucella pusilla - a leaf-feeding beetle

Galerucella calmariensis - a leaf-feeding beetle

Hylobius transversovittatus - a root-mining weevil

Biological agents hold promise for large infestations, thereby
reducing the spread from neighboring states. However, purple
loosestrife infestations in North Dakota are very small and isolated
and should be controlled by chemical and/or mechanical
methods. Biological control agents for purple loosestrife may not
work well in urban areas because mosquito spraying severely
reduces populations of biocontrol agents.
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Alf- | Bar- | Can- Cra- [CRP | Dry |Field Edibl | Pot- | Saff | Soy- | Sgr- | Sun- |HRS/

Herbicide alfa | ley | ola |Corn|mbe |grss |bean | pea | Flax | Oat (Leg.*| ato [lowr |bean | beet | flwr [Durm
(months after application)

Lumax (<3 pt/A) 18 | 4.5 18 18 18 18 18 18 |NCS | 18 18 18 |NCS | 18 18 |NCS
Matrix 12 |9/18p| 18 18 18 10 18 18 9 18 18 4 18 10 9
Maverick B B B B B B B B B B B B B B B 0
NorthStar (r) 8 18 | 0.5 18 18 8 8 18 8 8 8r 18 8 36r 8 8
Olympus B B B B B B B B B B B B B B B B 0
Option Corn is 7 days, soybean is 14 days, and all other crops are 60 days.
Paramount 10 | 10 10 | 10 | 10 | 10 [ 10 | 24 | 24 10 | 24 | 10 10 10 | 24 | 10 0
Peak (r) 22 0 22 1 22 10 22 10 22 0 10 | U221 22 22 225 || s 22 0
Permit/Sandea 9 15 1 B 2 9 9 B 2 9 9 B 9 36 18 2
Plateau 36 24 | 48b | 36 36 0 36 36 36 24 36 | 48b | 36 18 | 48b | 36 12
Prowl/H20 NCS [NCS [NCS| 0s [NCS [NCS| O 0 |[NCS|NCS| O 0 |NCS| O |[2CS'| 0 |NCS
Pursuit 4 9.5 | 40b | 85 | 40b 4 4 4 26 18 4 26 18 0 40b | 18 4
Pursuit Plus 95 [ 95 | 40b | 85 | 40b [NCS| 4 4 26 | 18 4 26 18 0O |40b | 18 4
Python 4 4 [26b| O |26b | 12 4 4 [26b | 4 4 12 [26b | O | 26b | 18 4
Raptor/Beyond 4 18 | 85 | 18 9 9 9 18 9 9 9 18 0 18t 9 3
Rave 18c | B 22 B B B B B |18c | B B B [3b| B |24b | O
Reflex 18 4 18 | 10 | 18 4 10 | 10 | 18 4 10 | 18 18 0 18 18 4
Sencor (u) 4 8u 12 4 12 4 12 8 12 12 8 4 12 4 18 12 | 8u
Sonalan NCS|NCS| O |[NCS| O (13w | O 0O |[NCS|NCS| 0 |NCS|NCS| 0 [2CS| 0 [NCS
Spartan 12 4 24 10 24 12 0 0 10 12 0 0 10 0 36 0 4
Silverado 10 1 104 |12 10 | 10 5 3 10i " 10N 0 TTOERT8 3 10 3, |10:28
Steadfast 12 18 0 18 18 10 10 18 8 10 [ 18a | 18 0.5 | 18a | 11a
Stinger 10.5 0 0 0 0 [10.5m| 18 0 0 18 18 |10.5 10.5m| O [10.5m{ O
Surpass (n) 2CS |2CS |2CS| 0O |2CS |2CS [2CS |2CS |2CS |2CS |2CS |2CS |2CS [NCS [2CS [2CS | 4
Tordon (1.5 o0z) 2CS |NCS | 2CS |2CSx|2CS | 1 |[2CS |2CS |NCS [NCS |2CS [2CS | 2CS | 2CS | 2CS [ 2CS |NCS
TopNotch (n) 2CS |2CS |2CS| 0 [2CS |2CS [2CS |2CS |2CS [2CS [2CS [2CS [2CS [NCS|2CS |2CS | 4
Trifluralin (y) 0 |NCS| O [NCS| O |18/21| O 0 0 18 0 0 0 0" |2CS| 0" |NCS
Valor 8b 4 8b 1 8b 8b 4 4 8b 8b 4 8b 8b 0 8b 1 1
WideMatch 10.5m| O 4 0 4 0 [10.5m|10.5m| 4 0 18 18 110.5 10.5m| 4 [10.5m| O

*Edible legumes = chickpea (garbanzo bean) and lentils.
NCS = Next cropping season after herbicide application.

2CS = Second cropping season after herbicide application.
MAA = months after application.

s

Field Bioassay Instructions - Refer to label or paragraph Y7 in the Narrative Section.

a Soil pH <7.5 = 10 MAA for sorghum and 11 MAA for sunflower.
Soil pH >7.5 = 18 MAA for sorghum and sunflower
Soil pH <6.5 = 10 MAA for sugarbeet and all other crops not listed.
Soil pH >6.5 = 18 MAA for sugarbeet, potato, and all other crops not listed and cumulative precipitation in the 18 MAA period must

exceed 28 inches.
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HERBICIDES (cont.) g0 2o PSP RAER SR, A8 Gon T
MCPA 4 N N N N N N N N N G G-E P
NorthStar 2,4 - G-E G-E G-E| G-E - - E E E E
Olympus 2 - - P-F P-F E N E - - - E -
Option 2 E G-E E F-E | G-E E E G-E N G E E?
Paramount 4 G-E N E G N N N N N N N F
Paraquat 22 G G G G 2 F-G G F-G F F-G G G-E
Peak + 2,4-D 2,4 N N N N N N N N F-G G-E E G-E*
Permit 2 N N N N N N N N P E E P?
Phoenix 14 N N N N N N N N P F-G - P-F
Poast 1 E E = E F E G-E? E N N N N
Prism 1 3 E E E G = E E N N N N
Progress/generics 5 I3 N F-G F-G N N N P F-G F - F-G
Puma 1 E E E E N N E? E N N N N
Pursuit 2 G P-F G F-G N G F P-F P G-E = E?
Raptor/Beyond ¢ E F-G E G-E F G-E Ei NG P G-E E E=
Rave 24 N N N N N N N N E E E E
Reflex 14 N N N N N N N N P G = G-E
Resource 14 N N N N N N N N P N P P
Rezult 26 E E E e F-G E G-E? E P G-E E P
Select/generics 2 E E E E G E E b N N N N
Sencor 5 F - R F P P - - G P . F-G
Silverado 2 N N P-F P-F N N E N - - - - -
Starane + 2,4-D 4 N N N N N N N N G E G E
Starane + MCPAe 4 N N N N N N N N F G G E
Steadfast 2 E G-E E G-E | GE E = E P P E p?
Stinger/generics 4 N N N N N N N N F-G E N N
Ultra Blazer 14 N P P-F P-F N N N P P F-G P-F
UpBeet + Betanex/Betamix/ 2,5 P E F-G F-G N P N P F-G F-G E?
Progress
WideMatch 4 N N N N N N N N E E P E
2,4-D 4 N N N N N N N N PE GGy P-F

“Herbicides will not control resistant biotypes.
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