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Table 3. Weed Response to Preplant/Preemergence Herbicides in Corn—Grasses
This table compares the relative effectiveness of herbicides on individual weeds. Ratings are based on labeled application rate 

and weed size or growth stage. Performance may be better or worse than indicated in the table, due to weather or soil conditions or 
other variables.  See pages 14-15 for additional information on site of action classification.

Weed control rating:    Crop tolerance rating:
9 = 90% to 100% control  0 = Excellent
8 = 80% to 90% control  1 = Good
7 = 70% to 80% control  2 = Fair
6 = 60% to 70% control  3 = Poor
- = less than 60% control, not recommended.
Crop injury of 1 or less is rarely significant. 
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Preplant or Preemergence
Acetochlor1 15 1 9 9 8 7 9 9 - - - 7+ 8+
Acetochlor+atrazine1 5/15 1 9 9 8 7 9 9 - - 6 7+ 8+
Anthem 15 1 8 8 8 6 9 8 - - - 6 -
Anthem ATZ 5/15 1 8 8 8 6 9 8 - - 6 6 6
Atrazine 5 0 8 - - 6 7 7 - - 8 - 7 
Balance Flexx 27 1 7 7 7 6 7 6 6 6 - 8 -
Callisto 27 1 - 6 - - - - - - - - -
Corvus 2/27 1 8 8+ 8+ 6 8+ 8+ 7 7 - 7 7
Fierce2,3 14/15 1 8 8 8 6 8 8 - - - 6 -
Hornet 2/4 2 - - - - - - - - - - -
Instigate 2/28 1 7 6 6 - 7 7 - - - 6 -
Lumax/Lexar EZ 5/27/15 1 9 9 8+ 6 9 9 - - 6 7 8
Metolachlor1 15 1 8 9 8+ 6 9 9 - - - 7 8+
Metolachlor + atrazine1 5/15 1 9 9 8 6 9 9 - - 6 7 8
Outlook 15 1 8 8+ 8 6 8+ 8+ - - - 7 8
Prequel2 2/27 2 8 7 8 - 8 7 6 6 - 6 -
Python 2 2 - - - - - - - - - - -
Resolve Q/Crusher 2 1 7 6 6 - 7 7 - - - - -
Sharpen2 14 1 - - - - - - - - - - -
Simazine 5 0 8 7 7 6 8 8 - - 6 - - 
SureStart/TripleFlex2 2/4/15 2 8 8 8 - 8 8 - - - 6 7
Valor3 14 1 - - - - - - - - - - -
Verdict2 14/15 1 8 8 8 6 8 8 - - - 7 -
Zemax 15/27 1 8 9 8+ 6 9 9 - - - 7 8+
Zidua 15 1 8 8 8 6 9 8 - - - 6 -

Preemergence
Lorox/Linex 7 2 - - - - - - - - - - - 
Pendimethalin 3 2 8 8 8 7 8 8 6 6 - 8 - 
1Acetochlor, alachlor, metolachlor, and s-metolachlor, and premixes of these with atrazine are available from a number of manufacturers - see corn herbicide descriptions for 
more information.  Broadleaf weed control ratings assume an atrazine rate of 1.5 lbs ai/A - the atrazine rate in some premix products may be lower.
2SureStart/TripleFlex, Verdict, Sharpen, Fierce, and Prequel are intended for use in planned preemergence followed by postemergence programs, and ratings indicate early-
season effectiveness, not full-season control.  PRE application of these products should be followed with a POST application of Liberty, glyphosate, or other herbicides as 
necessary.
3Valor and Fierce must be applied at least 7 days before corn planting. Use only in no-till fields.
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Table 4. Weed Response to Preplant/Preemergence Herbicides in Corn—Broadleaf Weeds
This table compares the relative effectiveness of herbicides on individual weeds. Ratings are based on labeled application rate 

and weed size or growth stage. Performance may be better or worse than indicated in the table, due to weather or soil conditions or 
other variables.  See pages 14-15 for additional information on site of action classification.

Weed control rating:    Crop tolerance rating:
9 = 90% to 100% control  0 = Excellent
8 = 80% to 90% control  1 = Good
7 = 70% to 80% control  2 = Fair
6 = 60% to 70% control  3 = Poor
- = less than 60% control, not recommended.
Crop injury of 1 or less is rarely significant. 

Broadleaf Weeds

An
nu

al
 M

or
ni

ng
gl

or
y

Bl
ac

k 
Ni

gh
ts

ha
de

Bu
rc

uc
um

be
r 

Co
ck

le
bu

r

Co
m

m
on

 R
ag

w
ee

d

Co
m

m
on

 ra
gw

ee
d 

(g
ro

up
 2

-R
)

Gi
an

t R
ag

w
ee

d

Gi
an

t r
ag

w
ee

d 
(g

ro
up

 2
-R

)

Ji
m

so
nw

ee
d

Ko
ch

ia

La
m

bs
qu

ar
te

rs

La
m

bs
qu

ar
te

rs
 (g

ro
up

 5
-R

)

Pa
lm

er
 a

m
ar

an
th

 (g
ro

up
 2

-R
)

Pi
gw

ee
d 

(re
dr

oo
t/s

m
oo

th
)

Sm
ar

tw
ee

d

Ve
lv

et
le

af

W
at

er
he

m
p 

(g
ro

up
 2

-R
)

Preplant or Preemergence
Acetochlor1 - 8+ - - 7 7 - - - - 7+ 7+ 8 8+ - - 8
Acetochlor+atrazine1 8 9 6 8 9 9 8 8 9 9 9 7+ 9 9 9 8 9
Anthem - 8 - - 7 7 - - - 7+ 8 8 8 8 - 7 8
Anthem ATZ 7 9 6 7 9 9 6 6 7 9 9 8 8+ 9 9 8 8+
Atrazine 8  9 6  8 9 9 8  8 9 9 9 - 8 9 9 8 8
Balance Flexx - 9 7 - 9 9 6 6 9 9 9 9 8 9 8 9 8
Callisto 6 9 7 7 7 7 6 6 - 6 9 9 7 9 9 9 7
Corvus - 9 7 - 9 9 6 6 9 9 9 9 8 9 8 9 8
Fierce2,3 7 9 - - 8 8 - - - 7 9 9 8 9 7 7 8
Hornet 6 8+ - 8 8+ 8+ 7+ 7+ 8 8 9 9 - 9 8+ 9 -
Instigate 6 9 7 7 8 7 6 6 - 7 9 9 7 9 9 9 7
Lumax/Lexar EZ 8 9 7 8 9 9 8 8 9 9 9 9 9 9 9 9 9
Metolachlor1 - 8 - - - - - - - - 6 6 7 8 - - 7
Metolachlor + atrazine1 8 9 6 8 9 9 8 8 9 9 9 6 8+ 9 9 8 8+
Outlook - 8+ - - - - - - - - 6 6 7+ 8 - - 7+
Prequel2 7 8 7 - 8 8 6 6 8 9 9 9 8 9 8 9 8
Python - 8 - 7 7 - - - 7 7 9 9 - 9 8 8+ -
Resolve Q/Crusher 7 - - - 7 - - - 7 8 7 7 - 7 7 6 -
Sharpen2 8 8 ? 8 8 8 8 8 8 8 9 9 8 9 8 8 8
Simazine 7  9 6  7 9 9 7  7 8 - 9 - 8 9 8+ 7 8
SureStart/TripleFlex2 6 8+ - 8 8+ 8+ 7+ 7+ 8 9 9 9 7 9 8+ 8+ 7
Valor3 7 9 - - 7 7 - - - 7 9 9 8 9 7 7 8
Verdict2 8 9 - 8 9 9 8 8 8 8 9 9 9 9 9 8 9
Zemax 6 9 7 7 7 7 6 6 - 8 9 9 8 9 9 9 8
Zidua - 8 - - 7 7 - - - 7+ 8 8 8 8 - 7 8

Preemergence
Lorox/Linex -  7 -  6 8 8 - - 6 6 9 9 7 9 9 6 7
Pendimethalin -  - -  - - - -  - - 7 8 8 7 9 - - 7
1Acetochlor, alachlor, metolachlor, and s-metolachlor, and premixes of these with atrazine are available from a number of manufacturers - see corn herbicide descriptions for 
more information.  Broadleaf weed control ratings assume an atrazine rate of 1.5 lbs ai/A - the atrazine rate in some premix products may be lower.
2SureStart/TripleFlex, Verdict, Sharpen, Fierce, and Prequel are intended for use in planned preemergence followed by postemergence programs, and ratings indicate early-
season effectiveness, not full-season control.  PRE application of these products should be followed with a POST application of Liberty, glyphosate, or other herbicides as 
necessary.
3Valor and Fierce must be applied at least 7 days before corn planting. Use only in no-till fields.
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Herbicide Formulation
S-metolachlor 7.64E
Metolachlor 7.8E

 ■ S-metolachlor (Dual II Magnum, Cinch) and metolachlor  (Stalwart C, Parallel) control annual grasses and pigweed, 
and control or suppress waterhemp, black nightshade, and yellow nutsedge.

 ■ Site of action: group 15 (see pages 14-15).

 ■ Can be applied preplant or preemergence before the crop and weeds emerge.  Can be applied broadcast with 
atrazine up to 5-inch  corn or as a directed spray up to 12-inch corn, and before grass and broadleaf weeds exceed 
the 2-leaf stage.  Do not apply using  fertilizer solution as the spray carrier after the corn has emerged.

 ■ May be applied up to 30 days before planting as a single application.     

 ■ Incorporation to a depth of 2 inches will improve yellow nutsedge control and reduce dependence upon rainfall.

Dual II Magnum, Cinch, Parallel, and Stalwart Use Rates (pts/A)
Soil Texture Group Less than 3% OM 3% or Greater OM

Coarse 1 to 1.33 1.33

Medium 1.33 to 1.67 1.33 to 1.67

Fine 1.33 to 1.67 1.67 to 2

Herbicide Formulation
S-metolachlor + atrazine 5.5L
Metolachlor + atrazine 5.5L

 ■ S-metolachlor plus atrazine (Bicep II Magnum, Brawl II ATZ, Cinch ATZ) and metolachlor plus atrazine (Stalwart Xtra, 
Parallel Plus, Trizmet) control annual grass and broadleaf weeds in corn.

 ■ Site of action: group 5 (atrazine), group 15 (s-metolachlor/metolachlor).  See pages 14-15.

 ■ Can be applied preplant, preemergence, and after corn emergence until corn plants are 5 inches tall and before 
weeds exceed the 2-leaf stage.  Do not apply using fertilizer solution as the spray carrier after the crop emerges.

Bicep II Magnum, Cinch ATZ, and Stalwarta Use Rates Up to 14 Days Before Planting (qts/A)
Soil Texture Group Less than 3% OM 3% or Greater OM

Coarse 1.3 1.6

Medium 1.6 2.1

Fine 2.1
2.1b

or
2.1 to 2.58

a. When using Stalwart, use 2.1 to 2.6 qts/A on fine-textured soils when  applying on non-erodible land with 30% or more residue cover.
b.  Do not exceed this rate on highly with less than 30% plant residue cover.

Herbicide Formulation Product Rate Range
Metribuzin  75DF 2 - 5 1/3 oz
 4L 3 - 8 oz

 ■ Metribuzin (Dimetric, Tricor) is labeled in combination with other corn herbicides to improve residual control of 
broadleaf weeds, including lambsquarters, pigweed, common ragweed, Pennsylvania smartweed, and velvetleaf.  
In mixtures with 2,4-D, Gramoxone, and/or atrazine, metribuzin can also improve burndown of emerged weeds in 
no-till.

 ■ Site of action:  group 15 (see pages 14-15).

 ■ Apply before or after planting, but before corn emergence. Application rates increase when applied more than 10 
days before planting.

Corn: Soil Applied Herbicides — Preplant or Preemergence
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Table 13. Weed Response to Preplant/Preemergence Herbicides in Soybeans—Grasses
This table compares the relative effectiveness of herbicides on individual weeds. Ratings are based on labeled application rate 

and weed size or growth stage. Performance may be better or worse than indicated in the table, due to weather or soil conditions or 
other variables. See pages 14-15 for more information on herbicide site of action classification and description of site of action groups.

Weed control rating:     Crop tolerance rating:
9 = 90% to 100% control   0 = Excellent
8 = 80% to 90% control   1 = Good
7 = 70% to 80% control   2 = Fair
6 = 60% to 70% control   3 = Poor
- = less than 60% control, not recommended.  
Crop injury of 1 or less is rarely significant. 
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Preplant Incorporated Only
Trifluralin 3 1 9 9 9 8+ 9 9 7 7 8+ - 
Preplant or Preemergence
Authority Assist 2/14 2 6 7 7 - 7 7 6 6 - 8
Authority First/Sonic 2/14 2 - 7 - - - - - - - -
Authority MTZ 5/14 2 - - - - - - - - - 6
Authority MAXX/XL 2/14 2 - - - - - - - - - 8
Boundary/Ledger/Tailwind 5/15 1 8 9 8+ 6 8+ 8+ - - 7 8
Canopy DF/Cloak DF 2/5 2 - - - - - - - - - -
Canopy/Cloak EX, Fallout 2 2 - - - - - - - - - -
Command  13 0 9 9 9 7 9 9 6 6 7 -
Envive/Enlite 2/14 2 - - - - - - - - - -
Fierce3 2 8 8 8 6 8 8 - - 6 -
Fierce XLT 2/14/15 2 8 8 8 6 8 8 - - 6 -
FirstRate 2 0 - - - - - - - - - -
Flumioxazin 14 2 - - - - - - - - - -
Gangster/Surveil 2/14 2 - - - - - - - - - -
Intimidator 5/14/15 1 8 9 8+ 6 8+ 8+ - - 7 8
Latir 2/14 2 6 7 7 - 7 7 6 6 - -
Lorox 7 2 - - - - - - - - - -
Matador 2/5/15 1 9 9 8+ 6 8+ 8+ - - 7 8
Metolachlor/s-metolachlor1 15 1 8 9 8+ 6 8+ 8+ - - 7 8
Metribuzin 5 2 6 5 6 - 6 6 - - - - 
Optill PRO 2/14/15 2 8 8 8 - 8 8 6 6 - 6
Outlook 15 1 8 9 8 6 8 8 - - 7 8
Pendimethalin 3 2 8 9 9 8 8 8 7 7 8+ - 
Prefix/Vise/Statement3 14/15 1 8 8 8 6 8 8 - - 7 -
Pursuit  2 1 6 7 7 - 7 7 6 6 - - 
Pummel 2/15 1 9 9 9 6 9 9 - - 7 8
Python 2 1 - - - - - - - - - -
Scepter 2 1 - - - - - - - - - 6 
Spartan 14 2 7 7 7 - 7 7 - - - 8
Torment 2/14 1 6 7 7 - 7 7 6 6 - -
Trivence 2/5/14 2 - - - - - - - - - -
Valor XLT 2/14 2 - - - - - - - - - -
Warrant 15 1 8 8 8 7 8 8 - - 7 7
Zidua, Anthem 15 1 8 8 8 6 9 8 - - 6 -
1Warrant is labeled only for POST use in soybeans, and provides residual weed control only (does not control emerged weeds).
2Marestail ratings are for residual control only (not burndown), and are based on a weedfree start at planting through use of an effective burndown treatment.
3PRE rates are not intended to provide season-long control.  Should be used only where it will be followed with a broad-spectrum POST herbicide treatment (such as glypho-
sate in Roundup Ready soybeans or Ignite on Liberty Link soybeans).
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Table 14. Weed Response to Preplant/Preemergence Herbicides in Soybeans—Broadleaf Weeds
This table compares the relative effectiveness of herbicides on individual weeds. Ratings are based on labeled application rate 

and weed size or growth stage. Performance may be better or worse than indicated in the table, due to weather or soil conditions or 
other variables. See pages 14-15 for more information on herbicide site of action classification and description of site of action groups.

Weed control rating:     Crop tolerance rating:
9 = 90% to 100% control   0 = Excellent
8 = 80% to 90% control   1 = Good
7 = 70% to 80% control   2 = Fair
6 = 60% to 70% control   3 = Poor
- = less than 60% control, not recommended.  
Crop injury of 1 or less is rarely significant. 

Broadleaf Weeds
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Preplant Incorporated Only
Trifluralin -  - -  - - - - - - - 7+ 8+ 8+ - - 8 9 - - 8 8
Preplant or Preemergence
Authority Assist 8+ 9 - 7 6 - - - - 8 9 9 9 8 8 8+ 9 9 8 8+ -
Authority First/Sonic 8+ 8 - 8 9 - - 7 - 8 9 9 9 9 8 8+ 9 9 8 8+ -
Authority MTZ 7 8 - - - - - - - 6 9 9 8 8 8 8 9 9 7 8 6
Authority MAXX/XL 8+ 8 - 8 9 - - 7 - 9 9 9 9 9 8 8+ 9 9 8+ 8+ -
Boundary/Ledger/Tailwind 3 8 - - 6 6 6 - - 6 - 8 6 6 6 7+ 9 8 6 7+ 7+
Canopy DF/Cloak DF 7+ - 6 8 9 - - 7 - 9 7 9 9 9 6 6 9 9 8+ 6 6
Canopy/Cloak EX, Fallout 7+ - 6 8 9 - - 7 - 9 7 9 9 9 - - 9 9 8+ - -
Command  -  6 -  6 7 7 - - - 8 9 9 9 - - - - 8 9 - -
Envive/Enlite 8 9 6 8 9 7 - 7 - 9 8 9 9 9 8 8+ 9 9 8+ 8+ -
Fierce3 7 9 - - 8 8 6 - - - 7+ 9 9 8 8 9 9 7 7 9 7
Fierce XLT 8 9 6 8 9 7 - 7 - 9 7+ 9 9 9 8 9 9 9 8+ 9 7
FirstRate 7+ - - 8 9 - - 7 - - - 9 9 9 - - 9 8 8+ - -
Flumioxazin 7+ 9 - - 7 7 - - - - 7+ 9 9 8 8 8+ 9 7 7 8+ -
Gangster/Surveil 8 9 - 8 9 7 - 7 - 9 8 9 9 9 8 8+ 9 9 8+ 8+ -
Intimidator - 9 - - 8 8 - - - - 7+ 9 7 6 6 8 9 9 6 8 7
Latir 8 9 - 7 8 7 - 6 - 8 9 9 9 8 8 8+ 9 9 9 8+ -
Lorox - 7 - 6 8 8 8 - - 6 6 9 9 - - 7 9 9 6 7 7
Matador 7 9 - 7 7 - - - - 8 8 9 9 6 - 7 9 9 8 7 7
Metolachlor/s-metolachlor1 - 8 - - - - - - - - - 6 6 - - 7 8 - - 7 7
Metribuzin - -  - -  6 6 6 - -  7 8 9 - 8 8 7+ 9 9 7 7+ 7+
Optill PRO 7 9 - 7 7 - - - - 8 8 9 9 7 - 7 9 9 9 7 -
Outlook - 8 - - - - - - - - - 6 6 - - 7+ 8 - - 7+ 7+
Pendimethalin -  - -  - - - - -  - - 7+ 8+ 8+ - - 7 9 - - 7 7
Prefix/Vise/Statement3 - 8 - - 8 8 - - - - - 7 7 - - 8 8 - - 8 7
Pursuit  7  9 -  7 6 - - 6 - 8 8 9 9 - - - 9 9 8 - -
Pummel 7 9 - 7 6 - - 6 - 8 8 9 9 - - 7 9 9 8 7 7
Python - 8 - 7 7 - - - - 7 8 9 9 9 - - 8 8+ - - -
Scepter 7  9 6  8 8 - - 7  - 9 - 9 9 6 - - 9 9 7 - -
Spartan 8 9 - - - - - - - - 8+ 9 9 8 8 8+ 9 8 7 8+ -
Torment 7 9 - 7 8 8 - 6 - 8 8 9 9 - - 6 9 9 8 6 6
Trivence 8 9 6 8 9 7 - 7 - 9 8+ 9 9 9 8 9 9 9 8+ 9 6
Valor XLT 8 9 6 8 9 7 - 7 - 9 7+ 9 9 9 8 8+ 9 9 8+ 8+ -
Warrant - 8 - - - - - - - - - 8 8 - - 8 8 6 - 8 8
Zidua, Anthem - 8 - - 7 7 7 - - - 8 8 8 - - 8 8 - 7 8 8
1Warrant is labeled only for POST use in soybeans, and provides residual weed control only (does not control emerged weeds).
2Marestail ratings are for residual control only (not burndown), and are based on a weedfree start at planting through use of an effective burndown treatment.
3PRE rates are not intended to provide season-long control.  Should be used only where it will be followed with a broad-spectrum POST herbicide treatment (such as 
glyphosate in Roundup Ready soybeans or Ignite on Liberty Link soybeans).
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 ■ Site of action:  group 2 - imazethapyr; group 5 - metribuzin; group 15 - metolachlor.  See pages 14-15.

 ■ Matador use rates for reduced or no-tillage soybeans:  coarse-textured soils - 1.6 to 2.7 pts; medium-textured soils - 
2.7 to 4 pts; fine-textured soils - 4 pts.  With a rate range, use the lower rates where soil OM is less than 3%, and the 
higher rares where soil OM is greater than 3%.

 ■ Injury to soybeans may occur where soil pH is 7.5 or greater, when heay rains occur soon after application, or when 
soybeans are planted less than 1.5 inches deep.

Herbicide Formulation 
s-Metolachlor 7.64E
Metolachlor 7.8E

 ■ S-metolachlor (Dual II Magnum/Cinch) and metolachlor (Parallel/Stalwart) control annual grasses and pigweed, and 
control or suppress yellow nutsedge and black nightshade.

 ■ Site of action: group 15 (see pages 14-15).

 ■ Use rates for most products are similar:  coarse-textured soils - 1 to 1.33 pt/A; all medium-textured soils, and fine-
textured soils with less than 3% OM - 1.33 to 1.67 pt/A; fine-textured soils, less than 3% - 1.67 to 2 pt/A.

 ■ May be applied up to 30 days before planting as a single application.  

 ■ Can be applied postemergence (up to 90 days before harvest), for residual control of weeds only.  Mix with herbi-
cides with postemergence activity to control emerged weeds.

 ■ Incorporation to a depth of 2 inches will improve yellow nutsedge control and reduce dependence upon rainfall.

Dual II Magnum, Parallel, and Stalwart Use Rates (pts/A)
Soil Texture Group Less than 3% OM 3% or Greater OM

Coarse 1 to 1.33 1.33

Medium 1.33 to 1.67 1.33 to 1.67

Fine 1.33 to 1.67 1.67 to 2

Herbicide Formulation
Metribuzin 4F
 75DF

 ■ Metribuzin (Dimetric, Tricor, Glory) controls annual broadleaf weeds, including Pennsylvania smartweed, pigweeds, 
waterhemp, lambsquarters, and marestail (emerging from seed).  Control of common ragweed and velvetleaf is vari-
able.  Metribuzin does not adequately control annual morningglory, giant ragweed, cocklebur, or black nightshade. 

 ■ Site of action: group 5 (see pages 14-15).

 ■ Preplant applications of metribuzin, paraquat, and 2,4-D ester can provide effective burndown in many no-till situa-
tions.

 ■ May injure soybeans when applied at high rates. Injury may be greater where soil pH is over 7.5, and where seed-
ling diseases, weather stress, or atrazine carryover occur. Soybean varieties vary in tolerance to metribuzin. Selec-
tion of a variety with above-normal tolerance to metribuzin will reduce the risk of crop injury.

 ■ To avoid soybean injury, accurately apply the correct rate based on soil type. Do not use on sandy soil that is low in 
organic matter.

 ■ Can be applied in the fall with 2,4-D ester for control of winter annual weeds, including marestail, mustards, purple 
deadnettle, and common chickweed.  

Soybeans: Soil-Applied Herbicides — Preplant or Preemergence
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