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WEED CONTROL

Henry Wilson, Weed Scientist, Eastern Shore AREC

Roundup Ready Flex Cotton

Roundup Ready Flex cotton became commercially available in 2006. In
Virginia, we included Roundup Ready Flex varieties (See Cotton Variety Trials
section) in the 2006-2007 variety trials and examined crop tolerance and herbicide
efficacy in 2004-2007. The advantage of this technology is that it will expand the
window of opportunity for applying glyphosate past the four-leaf stage (current
Roundup Ready technology limitation). A consideration for producers who adopt
this technology is weed resistance. This system will increase the overall amount of
glyphosate utilized in the cotton production system and thus increase the selection
pressure for weed resistance. Resistance has been documented in several weed
species including Palmer pigweed (Amaranthus palmeri), horseweed (Conyza
canandensis), and common ragweed (Ambrosia artemisiifolia). In 2006, we
documented the presence of Palmer pigweed in several cotton fields in Virginia.

It would be negligent to assume that Virginia will not see weed tolerance in the
upcoming years and it is critical that producers growing Roundup Ready Flex
cotton utilize resistance management strategies (See Resistance Management
section). For this publication, rates will be referred to utilizing the Roundup
WeatherMax rates. Please refer to the label for rate conversions.

The current labeling for Roundup WeatherMax on Roundup Ready Flex cotton
allows for a maximum of 5.3 quarts per season and a maximum rate for a single
application at 32 ounces per acre. Preplant, preemergence, and at planting
applications can total to a maximum of 3.3 quarts per acre. From ground cracking
to 60 percent open boll, the maximum is 4 quarts per acre and from 60% open until
7 days prior to harvest, a maximum of 44 fluid ounces is permissible.

For effective weed control, glyphosate will need to be applied near the 1-, 6-,
and 12-leaf stages. It is important to eliminate weeds when small, not holding off
application to allow for greater emergence. Withholding application will result in
1) more difficult to control weeds and 2) potential yield losses due to competition.
The timing of glyphosate applications can vary depending upon several factors
including crop growth, use of other herbicide chemistries in combination with
glyphosate, and weed emergence. Residual herbicides (See below) are
recommended.

Resistance management

In trials at Virginia Tech, the Roundup Ready Flex system has achieved excep-
tional weed control and there are several steps that should be taken to protect
the value of this technology. First, growers should use effective burndown strate-
gies, starting the season with clean fields. Residual herbicides should be utilized
preemergence to aid in the control of glyphosate-tolerate species. The first in-sea-
son glyphosate application should occur around the first true-leaf stage to maintain
clean fields. This will coincide with foliar insecticide applications for thrips control.
Second applications applied prior to cutout should incorporate other chemistries if
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problem weeds are present that glyphosate does not adequately control. At layby,
a residual herbicide should be included where difficult to control weeds are present
or if canopy closure is delayed. Do not apply glyphosate below the labeled rates.
Other considerations for delaying weed resistance include proper crop rotations

to eliminate suspected weeds and alternating herbicide-tolerance technologies
(Liberty Link).

Glyphosate Resistant Horseweed

Glyphosate resistant horseweed (marestail) has been reported in numerous
Virginia cotton fields. Horseweed emergence occurs both in the fall and the
spring. It should be controlled during the rosette stage (early spring). A burndown
treatment applied in early March of glyphosate mixed with either 1.5-2.0 pt of 2,4-
D (3.8 a.e./gal formulation) or 0.5 pt Clarity should be used to control glyphosate
resistant horseweed. Applications of 2,4-D must occur 30 days before planting.
Clarity should be applied 21 days before planting and one inch of rainfall must
accumulate prior to planting. To reduce spring emergence, the preemergence
residual herbicide Valor can be applied with the burndown treatment in early
March. Research has demonstrated that Cotoran applied preemergence
is a effective means of controlling late emerging horseweed.

Gramoxone and Direx with crop oil concentrate can provide fair to good control
of glyphosate-resistant horseweed if applied under warm temperatures (greater
than 70 degrees). This mixture should be applied at least 45 days before planting.

Ignite 280 will provide burndown control of spring emerged glyphosate-resistant
horseweed and can be applied up to planting. It should be applied at a minimum
rate of 30 oz when temperatures are at least a minimum of 75°.
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Table 26. Postemergence over-the-top: Perennial grasses.

Problem Chemical rate Product per Remarks &
Weeds per acre acre Precautions
Bermudagrass Clethodim Select 2EC Apply to actively growing
(wiregrass) 0.125-0.25 Ib ai 8.0-16.0 oz bermudagrass at the
+ or rate and stage indicated
crop-oil concentrate SelectMax on the label. Apply
+ 0.97EC the first application to
(sequential trt on 16.0-32.0 oz bermudagrass with 3- to
regrowth) + 6-inch runners. Apply
Clethodim COC 2 pt regrowth treatments to
0.125-0.25 Ib ai + bermudagrass with 3- to
+ (sequential trt  6-inch runners. Always

crop-oil concentrate

on regrowth)

add 2 pt/A crop-oil

Select 2EC concentrate to Select.
8.0-16.0 oz For SelectMax, add 0.25
or nonionic surfactant, 1%
SelectMax crop-oil concentrate, or
0.97EC 1% methylated seed oil.
16.0-32.0 oz
+
COC 2 pt
Fluazifop-P + Fusion 2EC Make first application
fenoxaprop-ethyl 0.19 2.0 oz to 4- to 8-inch runners.
Ib ai Apply a second
+ + treatment to 4- to 8-inch
crop-oil concentrate CcOoC runners if regrowth
0.5-1.0% viv occurs. Use a minimum
or or of 15 gal/A spray
nonionic surfactant NIS solution. Add 0.5-1.0%

+

(sequential trt on
regrowth)

Flazifop-P +
fenoxaprop-ethyl 0.12
Ib ai

+

crop-oil concentrate

or
nonionic surfactant

0.25-0.5% vlv
+

(sequential trt
on regrowth)
Fusion 2EC
8.0 0z

+
CcOoC
0.5-1.0% viv
or

NIS
0.25-0.5% viv

v/v crop-oil concentrate
or 0.25-0.5% viv
nonionic surfactant to
the spray mixture.
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Table 26. Postemergence over-the-top:

Perennial grasses. (cont.)

Problem Chemical rate Product per Remarks &
Weeds per acre acre Precautions
Bermudagrass Sethoxydim Poast 1.5 pt Apply to actively
(wiregrass) 0.28 Ib ai or growing grass. Apply
(cont.) Poast Plus first treatment to
2.25 pt bermudagrass plants
+ + with runners less than 6
crop-oil concentrate COC 2.0 pt inches in length. Apply
+ + regrowth treatments to
(sequential trt on (sequential trt  bermudagrass plants
regrowth) Sethoxydim  on regrowth) with runners less than 4
0.19 b ai Poast 1.0 pt inches in length.
or Add 2 pt/A crop-oil
Poast Plus concentrate per acre.
1.5 pt
+ +
crop-oil concentrate COC 2.0 pt
Bermudagrass Fluazifop-P Fusilade DX Apply to actively growing
(wiregrass), 0.19 b ai 2EC12.0 0z johnsongrass 8-18
rhizome + + inches high. Apply
johnsongrass  crop-oil concentrate COC regrowth treatments
0.5-1.0% v/iv when johnsongrass is
or or 6-12 inches high.
nonionic surfactant NIS Add 0.5-1.0% v/v

+
(sequential trt on
regrowth)

Fluazifop-P 0.125 Ib ai

+
crop-oil concentrate

or
nonionic surfactant

0.25-0.5% vlv
+

(sequential trt
on regrowth)
Fusilade DX
2EC 8.0 0z

+

CcOoC
0.5-1.0% viv
or

NIS
0.25-0.5% viv

crop-oil concentrate or
0.25-0.5% v/v nonionic
surfactant to the spray
mixture.

OR

Apply to actively growing
bermudagrass with 4- to
8-inch runners. Apply
regrowth treatments

to bermudagrass with

a runner length of 4-8
inches. Add 0.5-1.0%
v/v crop-oil concentrate
or 0.26-0.5% v/iv
nonionic surfactant to
the spray mixture.
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Table 26. Postemergence over-the-top: Perennial grasses. (cont.)

Problem Chemical rate Product per Remarks &
Weeds per acre acre Precautions
Bermudagrass Quizalofop Assure ll/Targa Apply to actively growing
(wiregrass), 0.07 Ib ai 0.88EC 10.0 johnsongrass when
rhizome 0z 10 to 24 inches tall or
johnsongrass  + + bermudagrass with up
(cont.) crop-oil concentrate COC 1.0% v/v  to 6-inch runners. Apply
or or regrowth treatments to 6
nonionic surfactant NIS 0.25% v/v  to 10-inch johnsongrass,
+ + or bermudagrass with 3
(sequential trt on (sequential trt  to 6-inch runners. Add
regrowth) on regrowth) 0.5-1.0% v/v crop-oil
Quizalofop Assure || concentrate or 0.25-
0.051b ai 0.88EC 7.00z 0.5% v/v nonionic
+ + surfactant to the spray
crop-oil concentrate COC 1.0% v/iv mixture.
or or
nonionic surfactant NIS 0.25% v/v
Rhizome Clethodim Select 2EC Apply to actively growing
johnsongrass  0.125-0.25 Ib ai 8.0-16.0 oz johnsongrass at the
+ or rate and stage indicated
crop-oil concentrate SelectMax on the label. Apply the
+ 0.97EC first application when
(sequential trt on 16.0-32.0 oz johnsongrass is 12-
regrowth) + 24 inches high. Apply
Clethodim COC 2.0 pt regrowth treatment to 6-
0.094-0.16 Ib ai + to 18-inch johnsongrass.
+ (sequential trt  Always add 2 pt/A crop-

crop-oil concentrate

on regrowth)
Select 2EC
6.0-8.0 oz
or
SelectMax
0.97EC
12.0-16.0 oz
+

COC 2.0 pt

oil concentrate to Select.
For SelectMax, add 0.25
nonionic surfactant, 1%
crop-oil concentrate, or
1% methylated seed oil.
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Table 26. Postemergence over-the-top: Perennial grasses. (cont.)

Problem Chemical rate Product per Remarks &
Weeds per acre acre Precautions
Rhizome Fluazifop-P + Fusion 2EC Make first application
johnsongrass  fenoxaprop-ethyl 10.0-12 0z to actively growing
(cont.) 0.16-0.19 Ib ai johnsongrass before
+ + the boot stage and a
crop-oil concentrate COoC second application when

or
nonionic surfactant

+
(sequential trt on
regrowth)
Fluazifop-P +
Fanoxaprop

0.12 b ai

+

crop-oil concentrate

0.5-1.0% viv
or

NIS
0.25-0.5% v/v
+

(sequential trt
on regrowth)
Fusion 2EC
8.0 0z

+
COC
0.5-1.0% viv

regrowth is 4-6 inches
tall. Add 0.5-1.0 % v/iv
crop-oil concentrate or
0.25-0.5 % v/v nonionic
surfactant to the spray
mixture.

or or

nonionic surfactant NIS
0.25-0.5% vlv

Sethoxydim Poast 1.5 pt Apply to actively

0.28 Ib ai or growing johnsongrass.
Poast Plus Apply first treatment
2.25 pt to johnsongrass 15-

+ + 20 inches high. Apply

crop-oil concentrate COC 2.0 pt/A  regrowth treatments

+ + to 6- to 10-inch

(sequential trt on
regrowth)
Sethoxydim

0.19 Ib ai

+
crop-oil concentrate

(sequential trt
on regrowth)
Poast 1.0 pt
or

Poast Plus
1.5 pt

+

COC 2.0 pt

johnsongrass.
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Table 32. Relative effectiveness* of grass-weed herbicides for cotton.

3 »
2 4, E i 4 § s @ ¢
5 85 8 £ o SPCET g 28 8 S
9 s % & T 2% 2g o 2% 2 2
g £ g 5 5 58 S 5 55 £ 3
O mn O [Ny L -2 S - ac o [i1]
Preplant Incorporated
Prowl G G E G E G G N G P
Treflan G G G E G P G N G P
Zorial F-G G E G E G P F P G P
Preemergence
Cotoran FG P FG F G P P P P P P
Dual F-G PF F-G F-G F-G P N P PF P N
Sequence F-G PF F-G GF GF P N P PF P N
Zorial G G E G E G P F PF G P-F
Postemergence
Assure I E E F E E E E E N E G
Caparol/
ey P P P P P P P P P P P
Cobra P P P P P P P P P P P
Cotoran P P P P P P P P P P P
Dual N N N N N N N N PF N N
Envoke P P P P P P N P PG P N
Fusilade E GE G E E E GE G N E G-E
Fusion E E G E E E G G N E G
Goal G G G G G P P P FG P P
Harvade P P P P P P P P PF P P
Ignite G G G G G G PG G PG F P
LaypyPro G-E G-E GE GE GE P P G-E N P N
Linex P P P P P P P P N P N
MSMA/
DSMA G G G G G G F PF FG G P
Poast E E G E E E G E N E F-G
Glyphosate E E E E E E G E FG E F
SelectMax F E G E E E G E N E G
Sequence E E E E E E G E FG E P-F
Staple N-P N-P N-P N-P N-P N-P N-P N-P N-F NP N-P
Suprend P P P P P F P P PG P P

*E (Excellent) = 90% to 100% control, G (Good) = 80% to 90% control or better, F (Fair) =
60% to 80%control, P (Poor) = 20% to 60% control, N (None) = less than 20% control
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Table 33. Relative effectiveness* of broadleaf-weed herbicides for cotton.

(7]
< £ o= S g 5

5 3 g %% § co o g é § -

§ £ 2 25 % S 8% 3 : 8 23 &

¥ 2 £ E2 £ 5§ £ ¥ &8 5 3z §

S 5 S 25 & £ 838 &5 & & £8 3
Preplant Incorporated
Prowl N N G P G N P N N P-F
Treflan N N G P G P N N N N
Zorial F P G F FG GE G P F G G-E F-G
Preemergence
Command P G G P P FG FFG N FG GE F-G E
Cotoran F F E F G F G F F F FG F
Dual N N P N G N P N P G N P
Sequence N N P N F N P N P G N P
Zorial F F G F FG GE G P GE G G-E FG
Postemergence
Aim G F G G - P NP G G G
Assurelll NN N N N N N N N
Targa
Buctril G G GE FG F P F-G G G-E G
Caparo/ ¢ r5 6 F 6 G GE F G P FG F
Cotton-Pro
Cobra E GE PF PF E FG G PF F F E G
Cotoran E FG G F G PF GE F G P FG P
Envoke E E GE E GE PG GE E - PF FG G
Fusilade N N N N N N N N N N N N
Fusion N N N N N N N N N N N N
Goal E E G G E E G G E F E E
Harvade G G G GE G FG G G FG F-G G F-G
Ignite E E GE E FG E E E E GE E G-E
LayjpoyPro G-E G G-E GE GE F-G GE GE GE PF GE GE
Linex G G G FG GE PF F-G G F P F-G P-F
MSMA/
DSMA E F PF P PF PF F P P P P P
Poast N N N N N N N N N N N N
Glyphosate E E FG F GE G F GE F G FG G
SelectMax N N N N N N N N N N N N
Sequence E E FFG F GE G F GE G G FG G
Staple GE E P G E N P N-P GE F-G F-G E
Suprend E E GE E GE PG GE E G G FG G

Valor (ratings will be the same as Aim [see above])
*E (Excellent) = 90% to 100% control, G (Good) = 80% to 90% control or better, F (Fair) = 60%
to 80% control, P (Poor) = 20% to 60% control, N (None) = less than 20% control
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Table 34. Burndown herbicides for stale seedbed and conservation tillage
cotton for application 30 to 40 days prior to planting.

Herbicide & Rate per Acre

Weed

Species/ Gramoxone Glyphosate Harmony

Cover 2-4,D1 Max (see labels Extra? Valor SX?
Crop 1 pt 1.66 pt for rates) 0.5 0z 1.0-1.50z
Annual N G-E E P P
grasses

Carolina P-F G-E P-F G G
geranium

Chickweed, P E G E p
common

Curly dock F-G N P-F G P
Cutleaf

evening- G P P E G
primrose

Henbit P G G E F-G
Horsewefed = P G G p
(marestail)

Wheat/rye N E E P P
Wild G-E P-F F G F
mustard

Wild radish G-E P-F F G F

E (Excellent) = 90% to 100% control G (Good) = 80% to 90% or better, F (Fair) = 60% to
80%, P (Poor) = 20% to 60%, N (None) = less than 20%.

'Apply at least 30 days prior to planting.

2Apply at least 45 days prior to planting.

SApply at least 30 days prior to planting (tank mixed with glyphosate products).
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Table 35. Burndown herbicides for stale seedbed and conservation tillage
cotton for application 7 to 21 days prior to planting.

Herbicide & Rate per Acre

BOA 2 pt or Glyphosate
Weed Species/ Clarity’ Gramoxone Max (see labels for
Cover Crop 8 oz 1.66 pt rates)
Annual grasses N G-E E
Carolina geranium G G-E P-F
Chickweed, = E G
common
Curly dock F-G N P-F
Cutleat F-G P P
eveningprimrose
Henbit F G G
Horsewegd F P G
(marestail)
Wheat/rye N E E
Wild mustard F P-F F
Wild radish F P-F F

E (Excellent) = 90% to 100% control, G (Good) = 80% to 90% or better, F (Fair) = 60% to
80%, P (Poor) = 20% to 60%, N (None) = less than 20%.

'Following application of Clarity a minimum accumulation of 1-inch rainfall or irrigation
water and a waiting interval of 21 days is required prior to planting cotton.



72

Weed Control

2009 Virginia Cotton Production Guide

Table 36. Application rates and perennial grass sizes for treatment with
Assure, Fusilade DX, Fusion, Poast, Poast Plus, and Select.?

Weed size and herbicide rate (0z/A)

Herbicide® Weed First Application Seco_nd .
Application®
Assure ll/Targa Rhizome 10-24 inches tall 6-10 inches tall
johnsongrass 10.0 oz 7.0 0z
Bermudagrass up to 6-inch runners up to 6-inch runners
10.0 oz 7.0 0z
Fusilade DX Rhizome 8-18 inches tall 6-12 inches tall
johnsongrass 12.0 0z 8.0 0z
Bermudagrass 4- to 8-inch runners 4-to 8-inch runners
12.0 0z 8.0 0z
Fusion Rhizome 8-18 inches tall 6-12 inches tall
johnsongrass 10.0-12.0 oz 8.0 0z
Bermudagrass 4- to 8-inch runners 4- to 8-inch runners
12.0 oz 8.0 0z
Poast Rhizome 15-25 inches tall 6-12 inches tall
johnsongrass 24.0 0z 16.0 oz
Bermudagrass 6-inch runners 4-nch runners
24.0 0z 16.0 oz
Poast Plus Rhizome 15-25 inches tall 6-12 inches tall
johnsongrass 36.0 oz 24.0 oz
Bermudagrass 6-inch or less 4-inch runners
runners 24.0 oz
36.0 oz
Select Rhizome 12-24 inches tall 6-18 inches tall
johnsongrass 8.0-16.0 oz 6-8.0 oz
Bermudagrass 3- to 6-inch runners 3- to 6-inch runners
8.0-16.0 oz 8.0-16.0 oz
SelectMax Rhizome 12-24 inches tall 6-18 inches tall
johnsongrass 8.0-16.0 oz 12.0-16.0 oz
Bermudagrass 3- to 6-inch runners  3-6 inches tall
16.0-32.0 oz 16.0-32.0 oz

aTaken from product labels.

bRain-free period is 1 hour after application for each herbicide listed.

°Make second application only if needed to control regrowth or new plants. Size refers to
regrowth or new plants.
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Table 38. Rotational restrictions.

Herbicide'

Rotation Restrictions

Aim

Corn, sweet corn, popcorn, soybeans, grain sorghum, rice,

wheat, barley, oats, buckwheat, pearl millet, proso millet, rye,
teosinte, tritcale, and wild rice may be planted any time following
an application of Aim. Root and leafy vegetables may be planted
after 30 days following application. All other crops may be planted
after 12 months following application.

Assure ll/Targa

Do not rotate to crops other than soybeans or cotton within 120
days of application.

Buctril Do not plant rotational crops until the following use season.

Caparol/ Do not plant rotational crops until the following year.

Cotton-Pro

Cobra No crop rotation restrictions.

Command Rotate to crops as listed on label or crop injury may occur. Cover
crops may be planted anytime but stand reductions may occur.

Cotoran Do not plant crops other than cotton within 6 months of the last
application of Cotoran/Meturon.

MSMA No restrictive statements listed on label.

Dual Barley, oats, rye, or wheat may be planted 4.5 months following
application. Alfalfa may be planted 4 months after application and
tomatoes may be planted 6 months after application. Any crop
listed on the label may be planted 12 months after application.

Envoke See label for specific crop restrictions.

Fusilade DX Do not plant rotational grass crops such as corn, sorghum, and
cereals within 60 days of last application.

Fusion Do not plant rotational grass crops such as corn, sorghum, and
cereals within 60 days of last application.

Glyphosate No rotational restrictions.

Goal Do not rotate to barley, corn, oats, sorghum, tritcale, or wheat with
10 months following application. Do not direct seed any crops
other than Goal-labeled crops, within 60 days of treatment. Do not
transplant seedling crops, other than Goal-labeled crops within 30
days of treatment.

Harvade Do not plant rotational crops within 6 months after application.

"The herbicides listed, when used in cotton, may have a negative impact on your ability
to rotate crops in a normal fashion. The labeled rotational intervals discussed may

be influenced by many factors, such as the addition of other residual herbicides, soil
type, soil pH, etc. Do not use these herbicides unless you understand all rotational

restrictions.
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Table 38. Rotational restrictions. (cont.)

Herbicide' Rotation Restrictions

Ignite Small grains may be planted 70 days after application.

Linex Do not plant rotational crops other than corn, soybeans, or
potatoes within 4 months after application.

Poast/Poast No rotational restrictions.

Plus

Prowl Winter wheat or winter barley may be planted 120 days after

application. Any crop other than sugar beets, red beets, or
spinach may be planted the year following application.

Select No rotational restrictions.

Sequence Barley, oats, rye, or wheat may be planted 4.5 months following
application. Alfalfa may be planted 4 months after application and
tomatoes may be planted 6 months after application. Any crop
listed on the label may be planted 12 months after application.

Staple See label for specific crop restrictions.
Suprend See label for specific crop restrictions.
Treflan Sugar beets, red beets, or spinach should not be planted within 12

months of a spring applications. Vegetable crops other than those
listed on the Treflan label should not be planted within 5 months of
application.

Valor Preplant burndown applications of Valor 51 WDG may injure
cotton if planted too soon. Valor at 1.0 0z/A will give 2 to 4 weeks
control of lambsquarters, pigweed, prickly side, spurge, and
Florida pusley; and at 2.0 oz/A will give 6 to 8 weeks control of
these species. Application to cover crop or dense weed stand
may reduce residual control. Tillage after application will reduce
or eliminate residual control. A minimum of 14 days or 1 inch
rainfall must occur between Valor applications and cotton planting
when Valor is applied at 1.0 0z/A; 21 days must pass and a 1
inch rainfall when applied at 1.5 to 2.0 oz/A. Valor 2.0 0z/A may
be applied up to 14 days prior to planting strip-till cotton. A tillage
application must occur between applications and cotton planting
in order to prevent any potential injury to emerging cotton plants.
Failure to conduct strip-tillage operation prior to planting may
result in cotton injury. Strip-tillage operations must incorporate soil
to a depth of 1 to 2 inches.

Zorial Rotate only to cotton, soybeans, or peanuts within 16 months of
application.

"The herbicides listed, when used in cotton, may have a negative impact on your ability
to rotate crops in a normal fashion. The labeled rotational intervals discussed may

be influenced by many factors, such as the addition of other residual herbicides, soil
type, soil pH, etc. Do not use these herbicides unless you understand all rotational
restrictions.






