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Axial Bold

• Axial XL + Puma

• Full rate of Axial + reduced rate of Puma

• 15 fl oz product (16.4 fl oz Axial + 0.21 pt Puma)

• Wheat and barley, not for durum

• Wheat: Emergence to pre-boot

• Barley: Emergence to prior to jointing



Authority Supreme

• Spartan + Zidua

• Soybean, sunflower, dry pea, chickpea

Authority 

Supreme 

Spartan Zidua

(fl oz) (fl oz) (oz)

5 2.6 1.5

7.7 4 2.35
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Spring dandelion control with Glyphosate and Group 14 herbicides
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Fall dandelion control with Glyphosate and Group 14 herbicides
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Photo courtesy:  Dr. Phil Stahlman, KSU
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Table. Fall vs. spring applications for control of emerged glyphosate-resistant kochia. 
Kochia control

Treatmenta Rate Timingb May-29

Untreated 0
Fierce 3 oz Fall 90
Valor 3 oz Fall 91
Metribuzin 0.5 lb Fall 30
Spartan 5 fl oz Fall 55
Glyphosate 22 fl oz Spring 50
Gramoxone + Metribuzin + NIS 2 pt + 0.5 lb + 0.25% Spring 99
Authority MTZ 12 oz Spring 68
Fierce + Metribuzin 3 oz + 0.5 lb Spring 80
LSD (0.05) 5.4

aAll treatments applied with Glyphosate + AMS (22 oz + 2.5 gal/100 gal); Glyphosate = 4.5 lb ae formulation 
bApplied Oct 8, 2014 (kochia 8-12 inches) and May 21, 2015 (kochia 0.5-4 inches)
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Untreated

June 10

Valor 3 oz + 
Roundup 22 oz + 
2,4-D ester 1 pt



Kochia
Valor + Metribuzin + 2,4-D
4 oz + 4 oz + 12 oz
Applied Nov 16, 2016
Picture  June 5, 2017

Photo:  Tom Gardner, Valent



Horseweed
Valor 3 oz + 
PowerMax + 
2,4-D/dicamba

Fall-applied



Kochia regrowth following Starane Ultra application



Glyphosate 32 oz
Fall-applied

Glyphosate 32 oz + Metribuzin 0.33 lb
Fall-applied

Foxtail barley control



Glyphosate 32 oz
Fall-applied

Glyphosate 32 oz + Metribuzin 0.33 lb
Fall-applied

Foxtail barley control



Untreated Glyphosate 32 oz + Metribuzin 0.33 lb
Fall-applied

Foxtail barley control



Herbicide Field 1 Field 4

Puma MR R

Axial XL R R

Assure II R R

Select S MR

Everest R R

GoldSky R R

Huskie Complete R R

Raptor R R

Wild oat resistance test

S = Susceptible

SR = Slightly Resistant

MR = Moderately Resistant

R = Resistant



Puma:  23 

Axial: 14

Assure II: 21

Select: 0

Everest: 26

GoldSky: 27

Varro: 27

Raptor: 12

Puma:  14 

Axial: 10

Assure II: 11

Select: 1

Everest: 2

GoldSky: 2

Varro: 2

Raptor: 0

Wild oat (27 samples) Green foxtail (16 samples)

Recent wild oat and green foxtail resistance testing



Puma Axial Assure II Select Discover Select + 

Assure II

UNT Everest Raptor Varro GoldSky Roundup



Puma Axial Assure II

Select

Discover

Select + 

Assure II

UNT

Everest Raptor Varro GoldSky Roundup



Palmer amaranth:
It’s now in ND, but why should we care?  



• Grows aggressively: Can grow 2 to 3 inches per day in 

optimum conditions 

• Can grow to 6-8 feet tall 

• Has reduced yield up to 91 percent in corn and 79 percent in 

soybean 

• Prolific seed producer: Up to 1 million seeds per plant 

• Emerges throughout the growing season 

• Very prone to herbicide resistance (multiple modes of action) 

What makes Palmer amaranth a “Game Changer”?



Palmer Amaranth

10 Days After Planting

Preemergence Untreated

Kansas State University



Palmer Amaranth 

14 Days after planting

Preemergence Untreated

Kansas State University



Palmer Amaranth

20 Days After Planting

Preemergence Untreated

Kansas State University





















5 Counties in ND

• Combine from Midwest
• Custom combines
• Railroad car
• Sunflower screenings
• Millet seed?









Palmer amaranth identification

May have spike on leaf tip

Poinsettia-like appearance



Female

Male











Palmer amaranth and Waterhemp

• Need good crop competition
• PREs are a must
• Multiple modes of action
• Layered applications
• Don’t let anything go to seed



Labor – hand-weed

2010 – 110 hrs

2011 – 5 hrs

2012 – 2 hrs

ZERO TOLERANCE
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Prevent 
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LAYERED RESIDUALS FOR LATE-EMERGING WEEDS 

May 1 June 1 July 1 August 1

Waterhemp

Common 
Ragweed

Lambsquarters

PRE

Effective Concentration 
for Control
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~30 DAP

Layered 
Residual

Slide courtesy of Jared Goplen, Univ of MN
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PRE only application of Outlook

Photo 7/14/15

Layered PRE/POST applications of 
Outlook (May 5 and June 8)

Slide courtesy of Jared Goplen, Univ of MN



49Slide courtesy of Jared Goplen, Univ of MN



Herbicide Group

Classic 2

2,4-D 4

Atrazine 5

Roundup 9

Flexstar 14

Callisto 27

• Liberty
• Dicamba



https://www.ag.ndsu.edu/palmeramaranth


