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Variety selection
137

113

0

20

40

60

80

100

120

140

DP 1612 DP 1820 DP 2952 NG 3406 NG 3930 NG 3956 ST 4480 TOTAL PHY 210PHY 250PHY 300PHY 340PHY 350PHY 400PHY 480PHY 490 TOTAL

N
um

be
r o

f s
am

pl
es

dicamba-resistant 2,4-D resistant

Southern Kansas Cotton Growers cotton ginned and graded  through Jan 26, 2021. Compiled by Rex Friesen, Ph.D



Dicamba update - restrictions
XtendiMax Engenia Tavium

Application cutoff
Through July 30 in cotton
Through June 30 or R1 
soybean

Through July 30 in cotton
Through June 30 in 
soybean

Through July 30 or 6-leaf 
cotton
Through June 30 or V4 
soybean

Downwind buffer 
(unless endangered 
species)

240 ft
110 ft with approved 
hooded sprayer

240 ft
110 ft with approved 
hooded sprayer

240 ft
110 ft with approved 
hooded sprayer

Drift reduction adjuvant
Check website for tankmix
requirement

Check website for tankmix
requirement

Check website for tankmix
requirements

Volatility reduction 
agent

Required Required Required

Forecast
48 hours no runoff 
producing event

48 hours no runoff 
producing event

48 hours no runoff 
producing event



Why pH matters
• Weak acid herbicides assocate/dissociate as function of pH

• pKa varies for each molecule
• pH 5 for dicamba

• This influences
• Absorption
• Translocation
• Binding at active site
• Behavior in spray solution
• Volatility



Volatility 
reduction 
agents/

pH buffers
2/24/21

http://www.xtendimaxapplicationrequirements.com/#/vralist
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http://utcrops.com





Palmer amaranth escapes
• Texas cotton production fields

• 364,225 to 6,960,744 seeds per acre

• 2.4 to 9.4% of field area

• 130 to 748 plants per acre

Werner et al. 2020



Is 95% control enough?
Palmer amaranth example

350,000
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

× 20% = 70,000
𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

70,000 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 × 40% = 28,000
𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

28,000 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 × 95% = 1,400
𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

1,400 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 × 84% = 1,176
𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

1,176 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 × 487
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

= 572,712
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

Seed rain year 1

Plants emerged year 2

Plants escaped year 2

Resistant plants year 2

Seed rain from resistant 
plants year 2



Metabolic resistance

Herbicide 
group

Resistance 
type1

Suspected 
mechanism

2 MBR Cytochrome P450
4 MBR Cytochrome P450
5 MBR Glutathione GST
9 TSBR Gene amplification
14 MBR Cytochrome P450
27 MBR Cytochrome P450
1MBR = Metabolism-based resistance; TSBR = Target site-based resistance

Shyam et al. 2021



Herbicide site of action introductions
by year

1940s 1950s 1960s 1970s 1980s 1990s 2000s

Group 1
fluazifop
(Assure)
1981

Group 9
glyphosate

1971Group 4
2,4-D
1942

Group 5
Diuron
(Direx)
1954

Group 10
glufosinate

(Liberty)
1981

1945 1955 1965 1975 1985 1995 2005

Group 13
clomazone
(Command)

1982

Group 27
isoxaflutole

(Balance)
1995

Group 14
acifluorofen

(Reflex)
1975

Group 22
paraquat
1966

Group 3
Trifluralin
(Treflan)
1963

Group 6
Bromoxynil

(Moxy)
1965

Group 15
propachlor
(Ramrod)
1965

Group 2
chlorsulfuron

(Glean)
1980

Group 30
cinmethylin

1981



Proper Preparation
• Spring

• Cultural control
• Preemergence herbicides

• Summer
• Scouting
• Consider late-post application with residual
• Consider hand removal

• Fall
• Scouting

www.ihsd.com/media/gallery





PRE vs POST in high residue
5 WAA PRE, 1 WAA POST
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Palmer Morningglory Crabgrass

Misha Manuchehri, Perkins - 2020



Residual herbicide activity

AugMay June July

Residual 
herbicide Crop canopy

POST

WEED EMERGENCE

Adapted from Hartzler and Anderson 2019



2-pass weed control
Altus 2019

0

20

40

60

80

100

Caparol fb Xtend+RU Tavium fb Tavium+RU  Engenia+RU P1+P2 Engenia+Liberty
P1+P2

Engenia+Liberty+RU
P1+P2

Pe
rc

en
t c

on
tr

ol

Co
nt

ro
l (

%
)

Todd Baughman, Altus - 2019



Residual herbicide 
carry over potential

Herbicide
(group) Corn Sorghum Soybean Wheat

Cotoran (5) 8 mos 9  mos 9  mos 3 mos
Staple (2) 9-10 mos Do not plant 

following season 10 mos 4 mos
Caparol (5) 12 mos 12 mos 12 mos 12 mos
Direx (5) Next spring Next spring 12 mos 12 mos
Brake (12) 12-18 mos 12-18 mos 2-12 mos 8-12 mos
Sinister (14) 10 mos 18 mos 0 days 4 mos
Dual (15) None None None 4.5 mos
Outlook (15) None None None 4 mos
Warrant (15) None None None 4 mos
Zidua (15) None 6-12 mos 0-4 mos 1-6 mos
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